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1. Safety Information

A WARNING

This equipment contains hazardous voltages and hazardous rotating
mechanical parts.

Loss of life, severe personal injury or property damage can result if
instructions contained in this manual are not followed.

Only qualified personnel should work on this equipment, and only after
becoming familiar with all safety notices, installation, operation and
maintenance procedures contained in this manual. The successful and
safe operation of this equipment is dependent upon proper handling,

Definitions:

Qualified Person:

For the purpose of this instruction manual and product labels, a QUALIFIED PERSON is one who is
familiar with the installation, construction, operation and maintenance of the equipment, and the hazards
involved. In addition, the person must have the following qualifications:

1. Istrained and authorized to energize, de-energize, clear, ground and tag circuits and
equipment in accordance with established safety practices.

2. Istrained in the proper care and use of protective equipment such as rubber gloves,
hard hat, safety glasses or face shields, flash clothing, etc., in accordance with
established safety practices.

3. Istrained in rendering first aid.

DANGER:
For the purpose of this instruction manual and product labels, DANGER indicates loss of life, severe
personal injury or substantial property damage WILL result if proper precautions are not taken.

WARNING:
For the purpose of this instruction manual and product labels, WARNING indicates loss of life, severe
personal injury or substantial property damage CAN result if proper precautions are not taken.

CAUTION:
For the purpose of this instruction manual and product labels, CAUTION indicates minor personal injury or
property damage can result if precautions are not taken.

NOTE:
For the purpose of this manual, NOTES merely call attention to information that is especially significant in
understanding and operating the drive.
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A DANGER

Hazardous voltages are used in the operation of this equipment and will
cause severe personal injury or loss of life. The following precautions
should be followed to reduce risk of injury or death.

1. Only qualified personnel familiar with the equipment and the information suppligd
with it should be permitted to install, operate, troubleshoot or repair the apparafus.

2. Installation of the equipment must be done in accordance with the National Elegtric
Code and any other state or local codes. Proper grounding, conductor sizing ghd
short circuit protection must be installed for safe operation.

3. During normal operation keep all covers in place and cabinet doors shut.

4. When performing visual inspection and maintenance, be sure the incoming ACffeed
is turned off and locked out. The drive and motor will have hazardous voltage
present until the AC feed is turned off. The drive contactor does not remove
hazardous voltages when it is opened.

5. When it is necessary to make measurements with the power turned on, do notfgouch
any electrical connection points. Remove all jewelry from wrist and fingers. Mgke
sure test equipment is in good, safe operating condition.

6. While servicing with the power on, stand on some type of insulation, being surg not
to be grounded.

7. Follow the instructions given in this manual carefully and observe all danger,
warning, and caution notices.

8. This list does not represent an exhaustive survey of the steps necessary to ingjpre safe
operation of the equipment. Should further information be desired, or should
particular problems arise which are not covered sufficiently for the purchaser's
purposes, the matter should be referred to the local Siemens sales office.
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2.1 Power Module Part Numbers: (5 to 300 HP @ 500 VDC)
RATING 1Q 1Q TYPE 4Q 4Q TYPE
(Amps DC) | PART NUMBER (MLFB) PART NUMBER (MLFB)
15 Al1-116-110-503 6RA2413-1FS22 Al1-116-150-503 6RA2413-1FV62
30 Al1-116-110-504 6RA2418-1FS22 Al1-116-150-504 6RA2418-1FV62)
60 Al1-116-110-505 6RA2425-1FS22 Al1-116-150-505 6RA2425-1FV62
90 A1-116-110-506 6RA2428-1FS22 Al1-116-150-506 6RA2428-1FV62)
123 Al1-116-110-508 6RA2471-1FS22 Al1-116-150-508 6RA2471-1FV62
175 A1-116-110-509 6RA2474-1FS22 Al1-116-150-509 6RA2474-1FV62
255 Al1l-116-110-511 6RA2477-1FS22 Al1l-116-150-511 6RA2477-1FV62
510 Al1-116-110-513 6RA2483-1FS22 A1-116-150-513 6RA2483-1FV62

2.2 Base Drive Part Numbers: (5 to 500 HP @ 500 VDC)

RATING 1Q PART 1Q TYPE 4Q PART 4Q TYPE
(Amps DC) NUMBER (MLFB) NUMBER (MLFEB)
15 A1-116-210-503 6RA2413-2FS22 Al1-116-250-503 6RA2413-2FV62
30 Al1-116-210-504 6RA2418-2FS22 Al1-116-250-504 6RA2418-2FV62)
60 Al1-116-210-505 6RA2425-2FS22 A1-116-250-505 6RA2425-2FV62
90 Al1-116-210-506 6RA2428-2FS22 Al1-116-250-506 6RA2428-2FV62)
123 Al1-116-210-508 6RA2471-2FS22 A1-116-250-508 6RA2471-2FV62
175 Al1-116-210-509 6RA2474-2FS22 Al1-116-250-509 6RA2474-2FV62
255 Al1l-116-210-511 6RA2477-2FS22 Al1-116-250-511 6RA2477-2FV62
510 A1-116-210-513 6RA2483-2FS22 A1-116-250-513 6RA2483-2FV62
850 Al1-116-210-516 6RA2487-2FS22 Al1-116-250-516 6RA2487-2FV62
(60" Panel)
850 Al1-116-210-517 6RA2487-2FS22-Z Al1-116-250-517 6RA2487-2FV62-4
(78" panel)

2.3 6RA24 Field Supply Part Numbers: (For high power designs > 500 HP)

A separate field supply is required for all tripler designs.

The following single phase supplieare limited to 300 volt fields with 460 VAC input and 150 volt
fields with 230 VAC input.

RATING (Amps DC)

1Q PART NUMBER

25/50

A1-116-180-502

85

A1-116-180-504

The following 3 phase field suppliesire also available for use with the 6RA24 tripler designs.
Note: Since September 1996 standard power modules can also be used for field excitation

requirements.

RATING (Amps DC) | 1Q PART NUMBER 4Q PART NUMBER
15 A1-116-111-503 A1-116-151-503
30 A1-116-111-504 A1-116-151-504
60 A1-116-111-505 A1-116-151-505
90 A1-116-111-506 A1-116-151-506
123 A1-116-111-508 A1-116-151-508
175 A1-116-111-509
255 A1-116-111-511
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2.4 Option Part Numbers:

Operator Panel: (Required when Z2006 is used)
Catalog Number LCD2401L (includes standard length interconnect cable)
(Siemens # 6RX1240-OAP20 SE&A # A1-108-101-802)

Operator Panel Extension Cables:
Catalog Number KPR241L (3 foot long shielded operator panel cable A1-116-009-804)
Catalog Number KPR242L (6 foot long shielded operator panel cable A1-116-009-805)

Z2006 Technology Board: (Requires Optional Operator Panel)
Catalog Number Z06240L (without software EPROM's A1-106-101-813)

Z2006 Technology Board EPROM's (Reqguires Optional Operator Panel)
Catalog Number Z06242L Sectional Drive Type 1

Catalog Number 206243L CEMF Winder Type 3

Catalog Number Z06244L Armature Winder Type 4

Catalog Number 206245L Drum surface Winder Type 5

CB24 Communications Board:
A1-116-101-051
(Siemens # 6RX1240-0AK01)

CB24 Communications Board Kit:
Catalog # CS5101L
Includes PC board, Z2006 Interconnect Cable, Shipping Box

Interconnect Cable Z2006 to CB24:
A1-108-031-501 Required for CB24 and 22006 combination.

A1618 RS232 to RS485 Converter for Base Port 1:
Catalog # RX24502L (Siemens # 6RX1240-0AL01) (See sections 6.9.6 and 10.7)

Motor Interface:
Catalog # XM22401L (Siemens # 6RX1240-0AL00) (See section 6.9.7 and parameter P146)

2.5 Reference Drawings:

1Q Power Module Schematics Drawing A1-316-110-401
1Q Base Drive Schematics Drawing Al1-316-210-401
1Q Power Interface Board Schematics Drawing Al1-316-100-401
4Q Power Module Schematics Drawing A1-316-150-401
4Q Base Drive Schematics Drawing A1-316-250-401

4Q Power Interface Board Schematics Drawing A1-316-100-404
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2.6 Technical Support:

Should you have problems with your SIMOREG 6RA24 drive equipment and have trouble locating the cause
or resolving the situation, Siemens maintains a staff of trained drives personnel in our Product Service Group,
who are ready to assist. The Product Service Group is a single point of contact for remote technical and field
service support. See section 2.8 for more information.

2.7 Spare Parts & Repair/Return

Personnel in this group are trained to reduce the need for on-site service. Surveys indicate that as many as
70% of product questions can be resolved by telephone through the Product Service Group. However, when
additional assistance is required, the Product Service Group will schedule equipment commissioning,
coordinate on-site field service (emergency or routine maintenance), or arrange for spare parts shipments.

To expedite technical assistance, having some basic product information available when you call is extremely
helpful. Typical information that is of value includes:

- Part number(s), Serial number(s), Date purchased

- Company that purchased the equipment (if not purchased directly from Siemens)

- For technical assistance or field service, a description of the problem or symptoms is of extreme
value. This should include any fault codes that have appeared and any parameter values that
have been observed.

- Know what options (if any) are being used. For example: CB24 Serial Communications, or
Z2006 technology board options.

Should the need arise for the replacement of a part, Siemens is ready. Call your local Siemens sales office,
your Siemens drives distributor, or the Drive Products Customer Service Group. Please have the following
information available:

a Company name
b. Part Number(s) of items you wish to order or return
C. One of the following:

- Serial Number of the SIMOREG drive controller
- Siemens Energy & Automation Sales Order Number
- Original P.O. Number (if ordered from Siemens).
d. Reason for replacement (failure symptom, if applicable)
e. Purchase order number
If you wish to place an order directly with Siemens Energy & Automation, and you are a new
customer of the Motors & Drives Division, you will also need to furnish the following information:
- Company Billing Address
- Company Contact
- Company Telephone Number (and FAX Number, if available)
- If you are presently a Siemens customer, with which companies or divisions?
- Customer Type (Distributor, OEM, User, etc.)?
- Approximate Expected Annual Business in Drives
- Tax Exemption Status:
If tax exempt, we need a copy of your tax exemption certificate for our files. Please note that tax is charged
on the "ship-to" address, according to applicable tax laws. If you will have shipping addresses in multiple
states, we will need a copy of your tax exemption certificate for each state, otherwise tax will be charged.

—h

A credit line will be established by our Credit Manager. Our Credit Department is located in Norwood, OH,
telephone number (513) 841-3141.
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Warranty Replacement - Emergency
If you are in an emergency situation and after your warranty is commercially validated, we will ship a
replacement part to you, via "Next Day Air", initially at no charge.

Instructions for return of the failed part will be provided, separately, by your Customer Service
Representative.

Warranty Replacement - Non-Emergency
Instructions for return of the failed part will be provided by your Customer Service Representative. Upon
receipt and inspection of the failed part, we will immediately forward a replacement part to you.

Warranty Cost

Assuming technical validation of the warranty claim, no charge will be issued against your purchase order. If
the failure of the part is due to causes not covered under the Siemens warranty, or if you fail to return the
defective part within sixty (60) days from the date of receipt of return instructions, you will be invoiced in full
for the replacement part.

Non-Warranty Spare Parts

If your warranty has expired, Siemens maintains an excellent supply of new parts, available for direct
shipment. At your discretion, you are welcome to take advantage of our "Next Flight Out" or "Next Day"
expedited shipment plans, subject to additional nominal published charges.

Exchange Program

The Drive Products Business Unit offers an excellent exchange program for repair of parts which are no
longer under warranty. Highly trained technicians perform incoming tests to determine the exact cause of
failure, effect repairs and fully test the equipment.

For many parts, SE&A offers an exchange from stock program at a substantial reduction in price, compared to
a new part. Should you be in an emergency situation, we will supply a remanufactured part from stock. Your
existing part must be returned, following our return goods authorization procedures. If for some reason your
part is not returned to us within sixty (60) days, you will be billed an additional 20% of the price of the
replacement part.

Remanufactured parts carry a ninety (90) day warranty. Please note, not all parts are available under this
program.
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2.8 Emergency Services

Spare Parts

An excellent stock of drive products spare parts is maintained at Atlanta Hartsfield International Airport.
Same day delivery and after hour shipments can be serviced from this stock, including on weekends and
holidays. To activate Emergency/After Hours Service, simply call our Customer Service Group general
phone number:

(770) 740-3535

Advise the operator there is an emergency and you would like to contact after hours personnel for the Drive
Products Group (Account 3492). We will return your call and get the part on its way immediately!

Technical Assistance

Should you need technical assistance (other than ordering a part) and the Product Service Group is
unavailable, a reliable answering service ensures that your request is relayed immediately to one of our
engineers. Simply call any of the daytime Product Service telephone numbers to access this service:

(770) 740-3523
(770) 740-3585

If you prefer, a toll free number provides day and night access to our Field Service Operation:

(800) 241-4453
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2.9 Standard Warranty

Company warrants that on the date of shipment to the Purchaser the goods will be of the kind and quality
described in the initial contract, merchantable, and free of defects in workmanship and material.

If within one year from data of initial operation, but not more than eighteen months from date of shipment by
Siemens Energy & Automation, of any item of the goods, Purchaser discovers that such item was not as
warranted above and promptly notifies Company in writing thereof, Company shall remedy such defect by, at
Company's option, adjustment, repair or replacement of the item and any affected part of the goods.
Purchaser shall assume all responsibility and expense for removal, reinstallation and freight in connection
with the foregoing remedy. The same obligations and conditions shall extend to replacement items furnished
by Company hereunder. Company shall have the right of disposal of items replaced by it. Purchaser shall
grant Company access to the goods at all reasonable times in order for Company to determine any defect in
the goods. In the event that adjustment, repair or replacement does not remedy the defect, the Company and
Purchaser shall negotiate in good faith an equitable adjustment in the contract price.

The Company's responsibility does not extend to any item of the goods which has not been manufactured and
sold by the Company. Such item shall be covered only by the express warranty, if any, of the manufacturer
thereof. The Company and its suppliers shall have no responsibility if the goods have been improperly stored,
handled or installed, if the goods have not been operated or maintained according to their ratings or according
to instructions in Company or supplier furnished manuals, or if unauthorized repairs or modifications have
been made to the goods.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES (EXCEPT TITLE),
INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, AND CONSTITUTES THE ONLY WARRANTY OF COMPANY WITH RESPECT TO THE
GOODS.

The foregoing states Purchaser's exclusive remedy against Company and its suppliers for any defect in the
goods or for failure of the goods to be as warranted, whether Purchaser's remedy is based on contract,
warranty, failure of such remedy to achieve its essential purpose, tort (including negligence), strict liability,
indemnity or any other legal theory, and whether arising out of warranties, representations, instructions,
installations or defects from any cause.
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2.10 Reference Spare Parts List

1.

2.

Printed Circuit Boards & Cables

Chassis Designs (5 to 500 HP @ 500 VDC)

DESCRIPTION WHERE USED PART NUMBER | RECOM
SPARE
Main Microprocessor Board all ratings A1-116-101-801 1
EPROM Software Module all ratings Al1-116-100-817 -
Power/Interface Board, 1-Quadmature 15 to 850 amp A1-116-100-801 1
Power/Interface Board, 4-Quadmature 15 to 850 amp Al1-116-100-804 1
Power/Interface Board, 1-Quéield 15 to 255 amp A1-116-100-511 1
Power/Interface Board, 4-Quéield 15to 123 amp Al1-116-100-514 1
Snubber Board, 4-Quad only 15 to 510 amp Al1-116-100-502 -
Field Current Shunt Board, 2.5 Amps 15 amp A1-116-100-507 -
Field Current Shunt Board, 5 Amps 30 amp A1-116-100-508 -
Field Current Shunt Board, 10 Amps 60 to 123 amp A1-116-100-509 -
Field Current Shunt Board, 15 Amps 175 & 255 amp A1-116-100-510 -
Field Current Shunt Board, 20 Amps 510 amp A1-116-100-512 -
Field Current Shunt Board, 35 Amps 850 amp A1-116-100-513 -
Flat Cable assembly, 64 circuit All A1-216-031-501 -
Flat Cable Assembly, 26 circuit All Al1-216-031-502 -
Thyristor & Diode Modules
Armature Converter Thyristor Modules (V1 - V6)
DESCRIPTION WHERE USED PART NUMBER | RECOM
( CURRENT IS THE AVERAGE RATED AMPS ) SPARE
Dual Thyristor Module, 18 A, 1400 V 15 amp A1-116-001-002 1
Dual Thyristor Module, 56 A, 1400 V 30 amp & 60 amp| A1-116-001-004 1
Dual Thyristor Module, 105 A, 1400 V 90 to 175 amp A1-116-001-006 1
Dual Thyristor Module, 162 A, 1400 V 255 amp A1-116-001-008 1
Dual Thyristor Module, 425 A, 1400 V 510 amp A1-116-001-010 1
Single Thyristor Module, 425 A, 1600 V 850 amp A1-106-001-008 1
Field Converter Thyristor Modules (V7)
DESCRIPTION WHERE USED PART NUMBER | RECOM
SPARE
Dual Thyristor Module, 18 A, 1400 V 15 amp A1-116-001-002 1
Dual Thyristor Module, 56 A, 1400 V 30 to 850 amp Al1-116-001-004 1
Field Converter Diode Modules (D1)
DESCRIPTION WHERE USED PART NUMBER | RECOM
SPARE
Dual Diode Module, 57 A, 1400 V 15 to 510 amp A1-106-002-001 1
Dual Diode Module, 90 A, 1400 V 850 amp A1-106-002-002 1
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3. Power Fuses
Armature Converter AC Line Fuses (1PFU - 3 PFU)

DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
30 amp, 700 volt 15 amp Al-FUF-END-CDH 2
60 amp, 500 volt 30 amp Al-FUF-00D-013 2
100 amp, 500 volt 60 amp Al-FUF-00D-017 2
150 amp, 500 volt 90 & 123 amp Al-FUF-00D-019 2
200 amp, 500 volt 175 amp Al1-FUF-00D-021 2
300 amp, 500 volt 255 amp Al1-FUF-00D-025 2
600 amp, 500 volt 510 amp Al1-FUF-00D-031 2
1000 amp, 700 volt 850 amp Al-FUB-FBC-045 2

Armature Converter DC Fuses, 4 Quad Only (4PFU)

DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
30 amp, 700 volt 15 amp Al1-FUF-END-CDH 2
60 amp, 700 volt 30 amp A1-FUF-00E-013 2
100 amp, 700 volt 60 amp Al-FUF-00E-017 2
150 amp, 700 volt 90 & 123 amp Al-FUF-00E-019 2
200 amp, 700 volt 175 amp Al1-FUF-00E-021 2
300 amp, 700 volt 255 amp A1-FUF-00E-025 2
600 amp, 700 volt 510 amp Al1-FUF-00E-031 2
1000 amp, 700 volt 850 amp Al-FUB-FBC-045 2

Field Converter AC Line Fuses (1 & 2FSFU)

DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE

30 amp, 700 volt 60 to 510 amp Al-FUF-END-CDH 2

60 amp, 500 volt 850 amp Al-FUB-HAA-JDP 2

4. Control Fuses
Control Transformer Primary Fuses (1CFU, 2CFU)

DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE

2 amp, 600 volt, Class "CC" 15 to 90 amp Al-FUF-AFA-009 2

3 amp, 600 volt, Class "CC" 123 to 255 amp | A1-FUF-AFA-013 2

5 amp, 600 volt, Class "CC" 510 & 850 amp Al-FUF-AFA-016 2

Control Transformer Secondary Fuse (3CFU)

DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE

2 amp, 250 volt, Type MDL 15 to 90 amp Al-FUF-DKA-GBV 2

3 amp, 250 volt, Type MDL 123 to 255 amp | A1-FUF-DKA-GCD 2

6.25 amp, 250 volt, Type MDL 510 & 850 amp Al-FUF-DKA-GCM 2
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5. Control Transformer (1CTR)
DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
200 VA 15 to 90 amp A1-TRC-QO0B-050 -
300 VA 123to 255 amp | A1-TRC-QO0B-051 -
500 VA 510 & 850 amp | A1-TRC-QO0B-052 -
6. Main Contactor (M)
DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
3 Pole AC contactor, 120 VAC caoil 15 amp 3TF4022-0AK6 -
3 Pole AC contactor, 120 VAC coil 30 amp 3TF4222-0AK6 -
3 Pole AC contactor, 120 VAC caoll 60 amp 3TF4422-0AK6 -
3 Pole AC contactor, 120 VAC coll 90 amp 3TF4622-0AK6 -
3 Pole AC contactor, 120 VAC coll 123 amp 3TF4822-0AK6 -
3 Pole AC contactor, 120 VAC coil 175 amp 3TF5022-0AK6 -
3 Pole AC contactor, 120 VAC coil 255 amp 3TF5222-0AK6 -
1 Pole DC contactor, 125 VDC coil 510 amp A1-CRD-CAC-007 -
1 Pole DC contactor, 125 VDC coil 850 amp A1-CRD-CAC-007 -
Contactor Coil Suppressor (1SP)
DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
Suppressor, varistor type 15 to 60 amp 3TX7402-3J -
Suppressor, varistor type 90 to 255 amp 3TX7462-3J -
Contactor Auxiliary Relay (2MX) & Relay Coil Suppressor (2SP)
DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
Relay, 2-NO, 2-NC, 120 VAC coil (2MX) | 123t0 850 amp | 3TH2022-0AK6 -
Suppressor, varistor type (2SP) 123 to 850 amp | 3TX4490-3J -
DC Contactor Rectifier Bridge (MREC)
DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
Rectifier Bridge, 1 Phase, 800 V 510 & 850 amp A1-116-002-001
7. Current Transformer (T2, T3)
DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
2000:1 ratio 15 to 90 amp A1-116-010-002 -
2000:1 ratio 123 & 175amp | A1-116-010-003 -
2000:1 ratio 255 & 510 amp | A1-116-010-004 -
1200:5 ratio 850 amp A1-TRC-RON-001 -
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8. Blower Assembly & Capacitor
Blower (HSFAN)

DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
36 CFM, 115 VAC 123 amp A1-316-010-501 -
365 CFM, 115 VAC 175to0 510 amp | A1-308-010-508 -
710 CFM, 115 VAC 850 amp Al-FAA-LO0-018 -

Blower Capacitor (C1 or C7)
DESCRIPTION WHERE USED | PART NUMBER | RECOM
SPARE

7.5 MFD, 370 VAC (C1) 17510 510 amp | A1-CCQ-VEM-001 -
16 MFD, 370 VAC (C7) 850 amp A1-106-030-022 -
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2.11 Reference Spare Parts List High Power Tripler Designg 500 HP @ 500 VDC)
1. Printed Circuit Boards
DESCRIPTION WHERE USED PART NUMBER | RECOM
SPARE
Main Microprocessor Board all ratings A1-116-101-801 1
EPROM Software Module all ratings Al1-116-100-817 -
Power/Interface Board, 1 or 4 Quad all ratings A1-116-100-805 1
Snubber & Pulse Transformer Board all ratings A1-103-100-532 1
Attenuator / CT Board all ratings A1-116-100-516 -
Field Supply Control Board 25/50 A 25/50 A Field A1-116-100-515 1
Field Supply Control Board 85 A 85 A Field A1-116-100-525
2. Tripler Part Numbers
DESCRIPTION FUSES WHERE USED PART NUMBER | RECOM
SPARE
Common Cathode 700 A/ 700V 830 Amp Drive | A1-106-106-501 -
Common Anode 230to 575 VAC | Al1-106-106-502 -
Common Cathode 1250 A/ 700V 1660 Amp Drive | A1-106-106-503 -
Common Anode 230 to 575 VAC | A1-106-106-504 -
Common Cathode 1250 A/ 700V 1660 Amp Drive | A1-106-106-505 -
Common Anode 460 to 650 VAC | A1-106-106-506 -
Common Cathode 1000 A /1000 V 1330 Amp Drive | A1-106-106-511 -
Common Anode 460 to 650 VAC | A1-106-106-512 -
3. Thyristor Part Numbers
THYRISTOR DESCRIPTION WHERE USED PART NUMBER |RECOM
SPARE
850 Amp RMS, 1600 Volt 830 Amp Drive | A1-103-001-020 2
230to 575 VAC
1880 Amp RMS, 1600 Volt 1660 Amp Drive| A1-103-001-021 2
230 to 575 VAC
1880 Amp RMS, 2200 Volt 1660 Amp Drive| A1-103-001-025 2
460 to 650 VAC
1880 Amp RMS, 2200 Volt 1330 Amp Drive| A1-103-001-025 2
460 to 650 VAC
4. Thyristor Fuse Part Numbers
DESCRIPTION WHERE USED PART NUMBER | RECOM
SPARE
700 Amp, 700 Volt 830 Amp Drive | A1-FUB-FBC-042 4
230 to 575 VAC
1250 Amp, 700 Volt 1660 Amp Drive | A1-FUB-FBC-048 4
230 to 650 VAC
1000 Amp, 1000 Volt 1330 Amp Drive | A1-FUB-FFP-010 4
460 to 650 VAC
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5. Fans
DESCRIPTION WHERE USED PART NUMBER | RECOM
SPARE
Tripler Fan All Triplers A1-FAA-LO0-010 1
Cabinet Roof Fan All Cabinet Designs A1-FAA-L00-020 1
85 Amp Field Supply Fan 85 Amp Field Suppl Al1-FAA-L00-002
6. Assemblies
DESCRIPTION WHERE USED PART NUMBER | RECOM
SPARE
Complete Control Module All A1-116-180-501 1
Field Supply 1 Phase, 25 or 50 amps DC per application A1-116-180-p02
Field Supply 1 Phase 85 amps DC per application A1-116-180-504
7. Main Contactor (M)
DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
1 Pole DC contactor, 125 VDC coll All ratings A1-CRD-CAC-00P
DC Contactor Rectifier Bridge (MREC)
DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE
Rectifier Bridge, 1 Phase, 800 V All ratings A1-116-002-001 -
8. 1 Phase Field Supply Thyristors and Diodes All Designs 25 to 85 amps

DESCRIPTION WHERE USED PART NUMBER RECOM
SPARE

Dual Thyristor Module, 105 A, 1400 V Field Supply A1-116-001-006 1

Dual Diode Module, 80/90 A, 1400 V Field Supply A1-116-002-002 1
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3. Introduction

This manual is intended to provide the user a quick and simple procedure to get a basic SIMOREG drive connected and
running in a short time. Although the SIMOREG offers many features and a high level of configurability, many
applications can be met using the built-in default settings. In order to get the SIMOREG up and running it is only
necessary to make the required wiring connections and set a few application dependent parameters.

3.1 Applications

SIMOREG converters are fully-digital compact converters for connection to a three phase AC line to provide armature
and field supplies for DC variable-speed motors with rated currents from 5 to 850 amps. Continuous currents up to
3600 amps, 6 pulse, and 7200 amps, 12 pulse, are possible through the use of high power SIMOREG tripler designs.
The SIMOREG converters are available for both single and four quadrant applications.

3.2 Design

SIMOREG converters are extremely compact. Ratings up to 510 amps are available in either Power Module designs,
(no contactor or fuses), or as complete Base Drive designs. Above 510 amps only complete Base Drive designs are
offered.

The modular design provides a high level of service friendliness as the individual components are easily accessible. The
electronic box, that contains the basic electronics as well as supplementary boards can be easily swung out and removed
to gain full access to the power circuits. The drive software is provided in a plug-in EPROM module which can be

easily replaced if required.

External signals (binary input/output, analog input/output, pulse tachometer, etc.) are normally connected to terminals
provided on the power interface board where two ribbon cables make the interconnection between this board and the
main microprocessor board in the electronic box. As an option, shielded cables up to 2 meters long can be used in
conjunction with external terminal modules to move the connections outside the converter in a cubicle.

SIMOREG converters can be easily parameterized using three optional methods. The first uses the three keys and five
7-segment displays located on the microprocessor board. The second method uses a supplementary operator panel that
fits in the SIMOREG cover. This operator panel provides clear English text descriptions on a 2 line 16 character display
along with keys that allow the parameters to be changed and the drive to be operated. The third method uses an RS232
serial port on the microprocessor board to interface with a conventional PC. Using start-up software included with the
drive, the PC can be used for start-up, maintenance, and for trouble shooting. Among other things the PC software
allows all parameters to be up or down loaded from PC files.

For single quadrant converters, the armature is supplied using a fully controlled three phase bridge, and for four
quadrant converters, using two fully controlled three phase bridges connected in a circulating current free back to back
configuration.

For converters rated 15 to 850 amps, the power section for both armature and field uses isolated thyristor modules which
makes the heatsink electrically isolated from the power source and at ground potential. All connecting terminals are
accessible from the front with the power connections at the top and the control connections at the bottom. For ratings
between 850 and 4500 amps, the power section consists of tripler modules each containing 3 thyristors. The structure
includes the connections to configure the tripler modules as three phase bridges with up to three bridges in parallel.
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3.

Introduction & Technical Data

3.3 Technical Data;Power Modules 15 to 510 an{p to 300 HP @ 500 VDC)

Armature Supply Voltage

3 PHASE 460 VAC or 230 VAC (+10%, -5%)
Phase Insensitive

Field Supply Voltage

1 PHASE, Phase Insensitive
460 VAC FOR 300 VOLT FIELDS,
230 VAC FOR 150 VOLT FIELDS,

Control and Fan Supply Voltage

1 PHASE, 115 VAC£10%) Phase Insensitive

Rated Frequency Hz 45 to 65 Hz, Automatic Adaption

Rated Armature Voltage VDC 500 or 240 VDC depending on armature supply voltage
Rated Armature Current ADC 15 30 60D 90 3 175 P55 b10
Rated HP @ 500 VDC Hp 7% 16 30 50 ¥5 100 50 BOO
Rated HP @ 240 VDC Hp 3 7% 16 25 30 50 75 150
Rated Field Current ADC 2l 5 L0 10 10 15 15 20
Control and Fan Supply Current  AA( 1.6 1l6 1|6 1.6 1.8 29 (2.9 2.9
Power Loss (approximate)  Watts 125 140 230 320 420 |500 ]800 [1500
Weight (approximate) Ibs 24 a4 30 B0 35 45 50 55
Rated Field Voltage VDC 300 or 150 VDC depending on field supply voltage
Armature Overload % 150% for 60 seconds

Operational Ambient °C 0°C to 50°C open panel, 40°C enclosed

Storage Temperature °C -30°C to +85°C

Installation Altitude M (feet)] up to 1000 meters (3,300 feet)

Ambient Humidity %

Up to 95% noncondensing

K1 Relay Contact Rating
(used to operate a main contactor)

Maximum contactor coil load switchable with K1, at 115
VAC, is 20 VA closed, and 200 VA open. For larger
contactors use an interposing relay such as Siemens
3TH2022-OAK6. For noise protection always provide an
appropriate suppressor on contactor and relay coils.

K3 and K4 Relay Contact Rating

Normally open relay contacts rated maximum 5A, 125VA
resistive. See section 6.9.3 for terminal information.

Binary Output Rating
Terminals 46, 48, 50, & 52

High signal: +16 to +30 VDC  Low signal: 0 to +2 VDC
Output Current:

Internal 24 volt supply = 10 ma per output

External 24 volt supply = 100 ma per output

Package Design

Open Chassis

Speed Regulation %

With pulse encoder and digital reference
+0.01% of top speed averaget
With analog tachometer
+0.1% of top speed average

Dimensions

Refer to Dimension Drawings Section 5.2

Recommended Pulse Encoder

Pulses per Revolution

For best results a pulse encoder with a minimum of
1024 PPR should be selected.

Table 3.1

Power Modules 15 to 510 amp

Note 1:

Steady state speed regulation of up to +0.01% of top speed, when averaged over 2 seconds or
greater, is possible for well balanced and aligned mechanical systems that do not contain
significant torsional resonance's within the speed loop bandwidth.
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3.4 Technical Data:Base Drives 15 to 850 anfp to 500 HP @ 500 VDC)

Armature and Field Supply Voltage

3 PHASE 460 VAC or 230 VAC (+10%, -5%)
Phase Insensitive

Control and Fan Voltage

Internally supplied 115 VAC

Rated Frequency Hz

45 to 65 Hz, Automatic Adaption

resistive. See section 6.8.7 for terminal information.

K3 and K4 Relay Contact Rating
Terminals 66-67 & 69-70

Normally open relay contacts rated maximum 5A, 125VAC
resistive. See section 6.9.3 for terminal information.

Binary Output Rating
Terminals 46, 48, 50, & 52

High signal: +16 to +30 VDC  Low signal: 0 to +2 VD(
Output Current:

Internal 24 volt supply = 10 ma per output
External 24 volt supply = 100 ma per output

Ambient Humidity % Up to 95% noncondensing
Package Design Open Chassis
Speed Regulation % With pulse encoder and digital reference
+0.01% of top speed average!
With analog tachometer
+0.1% of top speed average
Dimensions Refer to Dimension Drawings .... Section 5.2

Recommended Pulse Encoder

Pulses per Revolution

For best results a pulse encoder with a minimum of
1024 PPR should be selected.

Table 3.2

Base Drives 15 to 850 amp

Note 1:

Steady state speed regulation of up to £0.01% of top speed, when averaged over 2 seconds or
greater, is possible for well balanced and aligned mechanical systems that do not contain
significant torsional resonance's within the speed loop bandwidth.

Note?2:

Rated Armature Voltage VDC 500 or 240 VDC depending on armature supply voltage
Rated Armature Current ADC 15 B0 B0 |90 123 75 |255 510 850
Rated HP @ 500 VDC Hp UZ 15 30 |50 |75 00 [150 (300 | 500
Rated HP @ 240 VDC Hp 3 7~ 5 25 |30 |50 75 |150 |250
Power Loss (approximate)  Watts 125 140 P30 [320 420 | 500 | 800 [1500 | 2500
Rated Field Current ADC 2Y% 5 [10 (10 10 15 15 20
Weight (approximate) Ibs 45 45 b5 [75 (85 |95 [110 |175 |500
Rated Field Voltage VDC 300 or 150 VDC depending on field supply voltage
Armature Overload % 150% for 60 seconds

Operational Ambient °C 0°C to 50°C open panel, 40°C enclosed

Storage Temperature °C -30°C to +85°C

Installation Altitude M (feet)] up to 1000 meters (3,300 feet)

Main Contactor Auxiliary Contact Normally open relay contacts rated maximum 5A, 125JAC

The 850 amp base drive has been designed to operate with an armature supply voltage of up to 600
VAC. Refer to page 6-14 for wiring modification information.
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3.5 Technical Data:High Power Tripler Designg>500 HP @ 500 VDC)

High power 6RA24 converters are built using tripler modules. Two tripler modules together form a three phase bridge.
The tripler modules can be arranged in various configurations to provide ratings from 830 amps DC to 4500 amps DC.
A summary of available ratings along with tripler part numbers is provided in the following table. Refer to the supplied
job specific drawings for schematics and mechanical outline drawings.

DC THYRISTOR FUSE (AC)/(DC) VOLTS PATH PART # PART #
CURRENT TYPE TYPE C - Cathode C - Anode
830A,1/4Q T7S0, 1600 V 700 A/ 700V (230 to 575 VAC) / (240 to 600 VD) 1 PATH A1-106-106¢501  A1-106-10p-502
1660 A, 1/4Q| T9GO, 1600 V 1250 A/ 700 V (230 to 575 VAC) / (240 to 600 VDQ) 1 PATH A1-106-106;503  Al1-106-10p-504
1660 A, 1/4 Q| T9GO, 2200 V 1250 A/ 700 V (460 to 650 VAC) / (500 to 700 VDQ) 1 PATH A1-106-106;505  A1-106-10p-506
1330 A, 1/4Q| T9GO, 2200 V 1000 A /1000 (460 to 650 VAC) / (500 to 700 VDQ) 1 PATH A1-106-106t511  Al1-106-10p-512
3100 A, 1Q T9GO, 1600 V 1250 A/ 700 V| (230 to 575 VAC) / (240 to 600 VDQ) 2 PATH A1-106-106{503  A1-106-10$-504
3100 A, 1Q T9GO, 2200 V 1250 A/ 700 V| (460 to 650 VAC) / (500 to 700 VDQ) 2 PATH A1-106-1061505  A1-106-10$-506
2600 A, 1Q T9GO, 2200 V 1000 A /1000 (460 to 650 VAC) / (500 to 700 VDQ) 2 PATH A1-106-106}511  Al1-106-10p-512
2600 A, 4Q T9GO, 2200 V 1000 A /1000 (460 to 650 VAC) / (500 to 700 VD) 2 PATH A1-106-106511  A1-106-10p-512
4500 A, 1Q T9GO, 1600 V 1250 A/ 700 V| (230 to 550 VAC) / (240 to 600 VDQ) 3 PATH A1-106-106{503  A1-106-10$-504
4500 A, 1Q T9GO, 2200 V 1250 A/ 700 V| (460 to 650 VAC) / (500 to 700 VDQ) 3 PATH A1-106-1061505  A1-106-10$-506
3600 A, 1Q T9GO, 2200 V 1000 A /1000 (460 to 650 VAC) / (500 to 700 VDG) 3 PATH A1-106-106511  A1-106-10p-512
3600 A, 4Q T9GO, 2200 V 1000 A / 1000 (460 to 650 VAC) / (500 to 700 VD) 3 PATH A1-106-106511  A1-106-10p-512
3.6 General Derating Information:
Ambient Derating: Altitude Derating:
NEMA 1 Enclosed Units 100
100 % AN
Arm. 95 Arm. 90 RS
Current gg Current 85 \
Rating 85 Rating <
Factor % Factor % 80
80
75 75
70 70
40 45 50 55 1000 1500 2000 2500 3000

Ambient Deg C

Altitude Meters
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SIMOREG converters are packed at the manufacturing plant in protective containers suitable for shipping.
Avoid dropping and shocks during unloading and moving the SIMOREG during receiving. Observe the
instructions on the package for transport, storage, and correct handling.

The SIMOREG converter can be installed after it has been unpacked and inspected to make sure that the
scope of supply is correct and that the unit was not damaged in transit.

4.1 Damage During Transit

A WARNING

not be connected up without first being repaired and tested by a
qualified repair person.

Loss of life, severe personal injury or property damage can result if
instructions contained in this manual are not followed.

Only qualified personnel should work on this equipment, and only after
becoming familiar with all safety notices, installation, operation and
maintenance procedures contained in this manual. The successful and
safe operation of this equipment is dependent upon proper handling,

Procedure for Shipping Damage
SIMOREG converters are normally shipped FOB factory making it the buyers responsibility to make
sure the equipment is received undamaged. Carefully examine the equipment before accepting the
shipment from the transport carrier. If you do not notify the carrier immediately of any damage you
may lose your right to file a damage claim. If required you can request support from the local Siemens
office.

* When received, examine the shipment to ensure that it is complete and not damaged.

¢ Damaged or missing items which are obviously visible should be specified in the shipping papers
and must be countersigned by personnel from the transport company.

* Immediately notify the transport company in writing of any damage or missing items
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Notes:
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5. Installation

5.1 Mounting

SIMOREG drives up to 850 amps are designed as chassis units intended to be mounted inside a protective enclosure or
inside a control room. The units are to be mounted vertically in cubicles with the power connections at the top and the
control connections at the bottom. A 100 mm ( 4 inch) clearance must be kept above and below the converter in order to
ensure unrestricted cooling air flow. The open chassis units are designed to operate in a 50°C ambient. When enclosed i
a cubicle the ambient temperature outside the cubicle should not exceed 40°C which then allows for a 10°C temperature
rise inside the cubicle. Care must be taken in the selection of the cubicle so that the internal temperature rise does not
exceed 10°C.

5.2 Dimension Drawings

NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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NOTE: All dimensions are in mm and (inches).
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5.3 Installation Instructions for Proper EMC Protection

In order for the 6RA24 to meet the EMC Directive as required by the European Economic Area (EEA) it is necessary that
the following installation guidelines be followed when installing a 6RA24 drive.

5.3.1 EMC Basics
5.3.1.1 Whatis EMC

EMC stands for electromagnetic compatibility and defines the capability of a piece of equipment to operate satisfactorily
in an electromagnetic environment without itself causing electromagnetic disturbances which would be unacceptable for
other electrical equipment in this environment. Thus, the electrical equipment should not mutually disturb each other.

5.3.1.2 Noise Radiation and Noise Immunity

EMC is dependent on two characteristics of the equipment involved, namely, the radiated noise and noise immunity.
Electrical equipment can either be a noise source (transmitter) and / or noise receiver. Electromagnetic compatibility
exists if the noise sources do not negatively influence the function of the noise receivers. A piece of electrical equipment
can be both a noise source and noise receiver at the same time. For example, the power section of a drive converter can
considered as noise source, and the control section (gating unit, etc.), as noise receiver.

5.3.1.3 Maximum Values

The Product Standard E DIN IEC 22G/21/CDV is now available in draft form for electric drives. According to this

product standard, all EMC measures are not necessarily required for industrial supply networks, and a solution should be
defined and adapted to the actual installation. In this way, it may be more cost effective to increase the noise immunity of
a sensitive piece of equipment than implementing noise suppression measures for the drive converter. Thus, a solution is
selected dependent on its cost-effectiveness.

Until the Product Standard E DIN IEC 22G/21/CDV comes into force, the basic EN 50081 and EN 50082 Standards are
valid and these specify that EN 55011 must be maintained. These standards define maximum values for noise radiation ir
industrial and domestic environments. Cable carried noise at the supply connection point is measured under standardizec
conditions as radio interference noise voltage and electromagnetically radiated noise as radio interference (radiated noise
The standard defines maximum values “A1” and “B1”, which are valid for radio interference voltage in the range between
150 kHz and 30 MHz and for radio interference radiation between 30 MHz and 2 GHz. “Al” levels are valid for

industrial installations whereas “B1” levels are valid for residential installations. Because SIMOREG drive converters are
used in industrial applications, limit value “A1” is valido achieve value “A1”, SIMOREG K drive converters must

be installed per the following guidelines.

Noise immunity defines the behavior of a piece of equipment subject to electromagnetic noise. For industrial applications,
the EN50082-2 Standard defines the demands and evaluation criteria for the behavior of the eqUipsngtaindard is
fulfilled by the 6RA24 converter family when properly installed.
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5.3.1.4 SIMOREG Drive Converters in Industrial Applications

In an industrial environment, equipment must have a high level of noise immunity whereas lower demands are placed on
noise radiation. SIMOREG drive converters are components of an electric drive system, along with contactors and
switches etc. Professionally trained personnel must integrate them to form a complete drive system. A drive system will
typically involve as a minimum, the drive converter itself, motor feeder cables, motor, AC supply cable and disconnect.
Limiting to the maximum allowed values can only be maintained if these components are installed and mounted in the
correct way In order to limit the radiated noise from the drive converter, according to limit value “Al1”, a radio
interference suppression filter and a commutation reactor are required If SIMOREG drive converters are not

equipped with radio interference suppression filters, the radiated noise will slightly exceed the limit value “Al1”, specified
in EN55011.

If the drive is part of an overall system, initially it does not have to fulfill any requirements regarding radiated noise.
However, the EMC Law specifies that the system as a whole must be electromagnetically compatible with its
environment. If all of the system control components (e.g. PLCs) have noise immunity for industrial environments, then
it is not necessary that each drive maintains a limit value “A1".

5.3.1.5 Non-Grounded AC Supplies

Non-grounded AC supplies (IT-supplies) are often used in various industrial sectors in order to increase the availability of
the plant. If one ground fault occurs a fault current does not flow, and the plant can still produce. However, when a radio
interference suppression filter is used on such a system and a ground fault should occur, a fault current path now exists
through the filter. This can result in the drive being shutdown and possible damage to the radio interference suppression
filter. Thus, the Product Standard does not define limit values for these non-grounded supplies. From a cost standpoint, il
radio interference suppression is required, this should be implemented at the grounded primary of the supply transformer.

5.3.1.6 EMC Planning

If two units are not electromagnetically compatible, you can either reduce the noise radiated by the noise source, or
increase the noise immunity of the noise receiver. Noise sources are generally power electronic units with a high current
requirement. In order to reduce the radiated noise from these units, complex and somewhat costly filters are required.
Noise receivers usually involve control units and sensors. It is sometimes less complex and less costly to increase the
noise immunity of low-power equipment. Thus, in an industrial environment it is often more cost-effective to increase the
noise immunity rather than reduce the radiated noise. For example, in order to maintain limit value Class “A1” of EN
55011, the radio interference voltage at the supply connection point between 150 kHz and 500 kHz, may not exceed 79
dB(uV) and between 500 kHz and 30 MHz, 73 dB] (9 mV or 4.5 mV). In industrial environments, the EMC of the
equipment used must be based on a well-balanced mixture of noise radiation (low level) and noise immunity.

The most favorably priced interference measure is to physically separate noise sources and noise receivers, assuming the
this is taken into account when designing the machine or plant. The first step is to define whether each unit is a potential
noise source (noise radiator) or noise receiver. Noise sources are, for example, drive converters, contactors. Noise
receivers are, for example, PLCs, and sensors. The components must be physically separated in the cabinet (noise sourc
and noise receivers), using metal partitions or by mounting the components in individual metal enclosures. A possible
component layout configuration in a typical 6RA24 cabinet is illustrated in Fig. 1.
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5.3.2 EMC-Correct Installation of Drive Converters

5.3.2.1 General information

As drives can be operated in a wide range of differing environments, and as the electrical components used (controls,
switched-mode power supplies etc.) can widely differ regarding noise immunity and noise radiation, any mounting /
installation guideline can only represent a typical general situation. Consequently, deviations can be made from the EMC
regulations, under the assumption that they are checked-out on a case by case basis.

In order to guarantee electromagnetic compatibility (EMC) in cabinets in rugged electrical environments, and also fulfill
the standards specified by the relevant legal bodies, the following EMC regulations must be observed when designing and
manufacturing the drive cabinets.

Rules 1 to 10 illustrate good wiring practices and generally must be followed. In order to further comply with the radiated
noise standards Rules 11 to 15 are mandatory.

5.3.2.2 Rules for EMC-Correct Installation

Rule 1:

All of the metal cabinet components must be electrically connected with one another through the largest possible surface
area (not paint on paint!). If required, use serrated washers and / or grounding straps to connect the cabinet parts. The
cabinet door should be connected to the cabinet through a grounding strap which should be kept as short as possible.

Rule 2

Contactors, relays, solenoid valves, electromagnetic operating hour counters etc. in the cabinets should be provided with
coil suppression devices such as RC elements, varistors, diodes etc. These devices must be connected directly at the coi
with very short wires to be effective.

Rule 3
If possible, signal cabl@should enter the cabinet at only one level.

Rule 4
Non-shielded cables belonging to the same circuit (incoming and return conductors) should be twisted, or the distance
between the two conductors kept as close as possible in order to prevent unnecessary coupling effects.

Rule 5
Connect reserve (spare) conductors to the cabinet ground at both ends. This offers an additional shielding effect.

Rule 6
Unnecessary cable / conductor lengths should be avoided so that coupling capacitance’s and inductance’s are kept low.

Rule 7
Crosstalk is kept low if cables are routed close to the cabinet ground. Thus, wiring shouldn’t be routed freely in the
cabinet, but as close as possible to the cabinet frame and mounting panels. This is also true for reserve (spare) cables.
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Rule 8

Signal and power cables should be routed separately from one another (to avoid noise being coupled from one to another
A minimum 20 cm (8 inches) clearance should be maintained.

If it is not possible to physically separate encoder and motor cables, then the encoder cable must be routed either using a
metal partition or in a separate metal conduit. The partition or metal conduit must be grounded at several locations along
this length.

Rule 9

The shields of digital signal cables must be connected to ground at both ends (source and destination) through the largest
possible surface area. If there is poor potential bonding between the equipment pieces where the shields connect, then al
additional potential bonding cable of at least 10 mm2 (AWG 6) must be connected in parallel to the shield. The shields
can be grounded to the cabinet frame at several positions along the cable length. The shields can also be connected to
ground at several locations outside the cabinet. Foil-type shields should be avoided if possible. They are not as effective
as braided shields by a factor of at least 5.

Rule 10

The shields of analog signal cables can be connected to ground at both ends if potential bonding is good (through the
largest possible surface area). Good potential bonding can be assumed, if all metal parts are well connected and all of the
electronic components involved are supplied from one source.

The single-ended shield ground connection prevents low-frequency, capacitive noise from being coupled into the analog
signal (e.g. 60 Hz hum). In this case the shield should be connected to ground only in the receiving cabinet.

Rule 11

Always locate the radio interference suppression filter close to the assumed noise source. The filter must be mounted
through the largest possible surface area at the cabinet housing or mounting panel etc. The input and output cables must
be physically separated.

Rule 12

Radio interference suppression filters must be used ahead of the converter in order to maintain limit value class
“Al”. Additional loads must be connected to the line supply side of the filter. The type of control used and how
the remaining cabinet is wired defines whether an additional line filter needs to be installed for auxiliary
equipment.

Rule 13
A commutation reactor is required in the field circuit AC supply for controlled field supplies to limit filter
discharge current through the converter thyristors.

Rule 14
A commutation reactor is required in the drive converter armature circuit AC supply to limit filter discharge
current through the converter thyristors.
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Rule 15

For SIMOREG drives, the motor cables can be unshielded. The line supply cable must be a minimum of 20 cm (8
inches) away from the motor cables (field, armature).

If required, use a metal partition or metal conduit.

Footnotes:

1) Signal cables are defined as:
Digital signal cables
Analog signal cables. (e.g. 10 V setpoint cable)
Pulse encoder cables
Serial interface cables, e.g. PROFIBUS-DP or USS
24 VDC Binary /O circuits

2) Generally, all metallic conductive parts, which can be connected to a protective conductor, e.g. cabinet housing,
motor frame, foundation ground, etc., are considered as ground.

5.3.2.3 Cabinet Design and Shielding

The cabinet design illustratedfilg. 1is intended to make the user sensitive and aware of EMC-critical components and
parts. The example does not claim to handle all possible cabinet components and their respective mounting possibilities
but does give a good representation of a typical assembly that meets the EMC requirements.

Details which influence the noise immunity / noise radiation of the cabinet and which aren’t absolutely clear in the
overview diagram, are further described in ddtajures 1la - 1c

Different shield connecting techniques are illustrated in déigilres. 2a - 2b

Mounting radio interference suppression filters and commutation reactors:

Radio interference suppression filter and commutation reactor mounting for SIMOREG drives is described in Section 2.3.
The sequence when installing the reactor and filter must be maintained. The semiconductor protection fuses are selected
according to the Instruction Manual of the drive converters or are included in the base drive chassis.
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Typical Shield connection methods:

Cable Tie:

Figure 2a
Metalized tubing or cable ties on a bare
metal serrated rail

Clamp:

Figure 2b
Clamp and metalic mating piece on a
cable support rail.
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5.3.2.4 Drive converter component arrangement

6RA24 SIMOREG K drive converter, US version (power modules & base drives):
Reactor and filter arrangement

Power Modules Base Drives
Supply Voltage Supply Voltage
Filter 3) Filter 3)

Filter |4) 2) Line Reactors i iz)

“\. ..... \

Fuses
1)

115V Ao i . \ ..... \ ..... \1

N

87 89 83 84 U 1V 1w L1 L2 L3

Power Field Armature Armature, Field

Supply & Power Supply
SIMOREG

SIMOREG 81 80 Al A2

81 80 1C 1D

1) Power supply transformer (adapts the unit for 115 V supplies).

2) The commutating reactor for the armature- and field circuits is dimensioned for the nominal motor armature current
(the line supply current is the DC current x 0.82) plus the nominal motor field current.

3) The filter for the armature and field circuits is dimensioned for the nominal motor armature current (the line supply
current is the DC current x 0.82) plus the nominal motor field current.

4) Filter for power supply of SIMOREG
Note:

When filters are used, commutating reactors are always required at the drive converter input to decouple the filter
circuitry. The commutating reactors are standard line reactors with 2 to 4% impedance based on the drive rating.
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5.3.2.5 List of the recommended radio interference suppression filters

Nominal Radio interference Terminal Weight | Dimensions
current, suppression filter Cross- (kg) HxWxD
radio Order No. section (mm)

interference (mm?)
suppression
filter (A)
12 6SE7021-0ES87-0FBO 10%) 2,2 215x90x81
18 6SE7021-8ES87-0FBO 10%) 2,2 215x90x81
36 6SE7023-4ES87-0FB0O 25 3,7 245x101x86
80 6SE7027-2ES87-0FB0O 50 9,5 308x141x141
120 6SE7031-0ES87-0FAQ 50 10 348x171x141
180 6SE7031-8ES87-0FAQ 95 13 404x171x141
500 6SE7033-7ES87-0FAQ Connecting 49 590x305x154
lug
1000 6SE7041-0ES87-0FA0 Connecting 90 840x465x204
lug
1600 6SE7041-6ES87-0FAQ Connecting 130 870x465x204
lug

*) The filters generate discharge currents. VDE 0160 specifies a protective ground conductor connection using 10 mm?2
(AWG 6) cable.

For 6RA24 drive converters, the RMS AC line current (filter current) is equal to the DC current x 0.82.

Important technical data of the radio interference protection filter:

Nominal supply voltage 3-ph. 380-460 V AC (+/- 15%)

Rated frequency 50/60 Hz (+/- 6%)

Operating temperature 0° Cto +40° C

Degree of protection IP20 (EN60529) < 500A
IPO0 = 500 A
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Notes
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6. CONNECTIONS

A WARNING

This equipment contains hazardous voltages and hazardous rotating
mechanical parts.

Loss of life, severe personal injury or property damage can result if
instructions contained in this manual are not followed.

The user is responsible for installation of the motor, SIMOREG drive controller
transformer, and other devices in accordance with the National Electric Code

other applicable local codes that cover such items as wiring size and protectio
grounding, disconnects, and overcurrent protection.

A\ WARNING

Hazardous voltages may be present on external surfaces of ungrounded
controllers and other devices.

Loss of life, severe personal injury or property damage can result if
controllers and devices are not properly grounded.

If the SIMOREG drive cabinet or open chassis unit is mounted such that it is n
grounded, a ground wire must be connected to the panel or enclosure frame f
personnel safety. Also the motor frame, transformer enclosure, and operator

station must be connected to earth ground. Consult the National Electric Codsg
and other local codes for specific equipment grounding requirements.

Protective guards must be installed around all exposed rotating parts.
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6.1 POWER MODULES

A WARNING

Hazardous currents may be present as a result of wiring error or internal
controller failure.

Loss of life, severe personal injury or property damage can result if
Power Modules are not properly installed with external short circuit
protection devices.

It is the users responsibility to install SIMOREG power modules with
adequate short circuit protection per the National Electric Code or other local
codes. SIMOREG power modules are designed to operate from ac lines

that have a maximum symetrical short circuit capacity of 18,000 ampers RMS
at 480 volts.
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Power modules contain the basic power conversion and control circuitry necessary for dc motor control systems.
Theydo not contain the main contactor , control transformer, or any protective fusing. It is the users
responsibility to select the appropriate external short circuit protective devices to work with the basic power
module. In addition to short circuit protection, the equipment must also be installed with the appropriate
disconnect devices as required by the National Electrical Code and other applicable local codes.

Recommended short circuit protective devices include high speed semiconductor fuses in the AC supply lines for
the armature and field converters as well as an additional high speed semiconductor fuse installed in the motor
armature circuit for regenerative 4 quadrant modules. A list of recommended fuses for the ac supply for the
armature and field converters and for the dc motor circuit for 4 quadrant power modules is contained in tables 6.1
, 6.2, and 6.3. These fuses and the appropriate fuse holder may be purchased directly from the recommended
fuse vendor as noted in the tables.

6.1.1 Recommended Fuses For Power Modules:

Line Fuses For The Armature Converter (3 fuses required):

UNIT FUSE FUSE TYPE FUSE TYPE
RATING RATING BUSSMAN GOULD-SHAWMUT
15 AMP 30 A, 700V FWP-30 A70P30
30 AMP 60 A, 500 V FWH-60A A50P60
60 AMP 100 A, 500 V FWH-100A A500S100-4
90 AMP 150 A, 500 V FWH-150A A500S150-4
123 AMP 150 A, 500 V FWH-150A A500S5150-4
175 AMP [ 200 A, 500 V FWH-200A A500QS200-4
255 AMP | 300 A, 500 V FWH-300A A500S300-4
510 AMP | 600 A, 500 V FWH-600A A500QS600-4
Table 6.1
Line Fuses For The Field Converter (2 fuses required):
UNIT FUSE FUSE TYPE FUSE TYPE
RATING RATING BUSSMAN GOULD-SHAWMUT
ALL 30 A, 700 V FWP-30 A70P30
Table 6.2
Line Fuses For The Motor Armature DC Circuit (1 fuse required):
UNIT FUSE FUSE TYPE FUSE TYPE
RATING RATING BUSSMAN GOULD-SHAWMUT
15 AMP 30 A, 700 V FWP-30 A70P30
30 AMP 60 A, 700 V FWP-60A A70P60
60 AMP 100 A, 700 V FWP-100A A70P100
90 AMP 150 A, 700 V FWP-150A A70P150
123 AMP 150 A, 700 V FWP-150A A70P150
175 AMP [ 200 A, 700 V FWP-200A A70P200
255 AMP | 300 A, 700 V FWP-300A A70P300
510 AMP | 600 A, 700 V FWP-600A A70P600

Table 6.3
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6.1.2 Power Connection Information (Line and Armature Circuits)

Power connections must be made using cable with the proper rating as defined by the National Electric Code and
other state or local codes. SIMOREG POWER MODULES can accomodate various cable sizes as indicated in
tables 6.4, and 6.5 below.

Power modules from 15 to 90 amps include compression type terminal blocks for power connections whereas
ratings from 123 amps to 510 amps use bolted connections and require that a compression ring tongue terminal
be connected to the cable end.

Power Modules 15 to 90 amps

RATING CABLE RANGE RECOMMENDED
TORQUE
15 & 30 AMP #12 to #6 AWG 1.2 Nm (11 IN-LBS)
60 & 90 AMP #10 to #2 AWG 3Nm (27 IN-LBS)
Table 6.4

Power Module Line and Armature Power Connections
(1u, 1v, 1W, 1C, 1D)

Power Modules 123 to 510 amps

RATING TERMINALS BOLT SIZE
123 & 175 AMP 1U, 1V, 1IW (ac line) M8 (metric),5/16" (English)
255 & 510 AMP 1U, 1V, 1IW (ac line) M10 (metric),3/8" (English)
123 to 510 AMP 1C, 1D (dc armature) M10 (metric),3/8" (Engligh)
Table 6.5

Power Module Line and Armature Power Connections
(1u, 1v, 1W, 1C, 1D)
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6.2 BASE DRIVES

Base drives are complete drive assemblies that include all short circuit protective fusing, main contactor, and a
control transformer, ready to be connected and operated. All external connections to base drives, including

power connections are made with compression type terminals on the drive. The user is responsible for

installation of the motor, SIMOREG drive controller, transformer, and other devices in accordance with the
National Electric Code and other applicable local codes that cover such items as wire size, protective grounding,
disconnects, and overcurrent protection. Depending on the rating, base drives can accommodate a range of cable
sizes as indicated in table 6.6 below.

Base Drive Power Connections

RATING CABLE RANGE RECOMMENDED
TORQUE

15 AMP #12 to #6 AWG 1.2Nm (11 IN-LBS)

30 AMP #12 to #6 AWG 1.2Nm (11 IN-LBS)

60 AMP #10 to #2 AWG 3Nm (27 IN-LBS)

90 AMP #10 to #2 AWG 3Nm (27 IN-LBS)

123 AMP 2 CABLES PER CONNECTION| 30 Nm (275 IN-LBS)
#6 AWG to 250 MCM

175 AMP 2 CABLES PER CONNECTION| 30 Nm (275 IN-LBS)
#6 AWG to 250 MCM

255AMP 2 CABLES PER CONNECTION| 30 Nm (275 IN-LBS)
#6 AWG to 250 MCM

510 AMP 2 CABLES PER CONNECTION| 41 Nm (375 IN-LBS)
#6 AWG to 500 MCM

850 AMP 3 CABLES PER CONNECTION| 41 Nm .....(375 IN-LBS)
#6 AWG to 500 MCM

Table 6.6

Base Drive Line and Armature Power Connections
(L1, L2, L3, AL, A2)

6.3 CONTROL CONNECTIONS TERMINALS 80 to 92 (All Ratings)

Terminals 80 to 92 contain circuits that are between 115 and 460 volts and should be treated like power circuits.
They contain the motor field connections, 115 volt control power, and other auxiliary circuits. Wiring to these
terminals should be separated from low voltage signal control wiring.

CONTROL TERMINAL INFORMATION:
TERMINAL # | WIRE RANGE RECOMMENDED MAX TORQUE
80 to 92 #18 - #10 AWG 0.5Nm, (4.5IN-LBS)

Table 6.7
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6.4 LOW VOLTAGE CONTROL CONNECTIONS TERMINALS 1to 70 (All Ratings)

Terminals 1 to 70 are located on the power interface board near the bottom of the unit and contain low voltage
analog and digital control functions. For best noise immunity all analog cables and tachometer cables must be
properly shielded and run in dedicated conduits, separate from the binary control signals and power and motor
wiring.

The cable shields must be connected to the shield chassis grounding point provided near terminals 1 to 70 as
illustrated in Figure 6.1. Do not connect the shields of analog signal cables at the end away from the drive and
avoid creating ground loops through multiple connection of shields or common connections.

CONTROL TERMINAL INFORMATION:
TERMINAL # | WIRE RANGE RECOMMENDED MAX TORQUE

1to 70 #12 AWG Maximum, 0.5Nm, (4.5IN-LBS)

6.4.1 Shielded Cable Instructions

B1 B2

2 8 10 12 14 16 18 20 22 24 26 2830 323436 38 40 42 44 46 48 50 52

HooHEntnaesdd]  Qoooononoooog -
LnbnEsERnsAa Saja]n|nia]a[n[RN]NIR]N A8 pooooogooooodd

POWER INTERFACE BOARD

T
-

@:}:%

\

SIS

CABLE GROUNDING PLATE

\
!
®
i

R
D
D

REMOVE INSULATION w
TIGHTEN CLAMP ON SHIELD

CABLES UNDER THE SAME CLAMP
SHOULD BE APPROXIMATELY THE
THE SAME DIAMETER

J [HEATSINK AREA }
5 j BOTTOM VIEW OF

FROM REF POT FROM PULSE TACHOMETER POWER MODULE OR BASE DRIVE

SHIELDED CABLE WIRING EXAMPLE
Figure 6.1
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6.5 VOLTAGE CONFIGURATION 460/ 230 VAC

The control transformer 1CTR used in base drives, includes integral primary fuses, one secondary fuse, and
jumper straps used to reconnect the primary for either 460 or 230 VAC. These components are located beneath a
hinged plastic shield on top of the control transformer (hinge side oposite wire side). As shipped from the

factory the transformer is configured for 460 VAC by placing one jumper in the middle jumper position at

location 2-3. For 230 VAC application two jumpers are required that fit into positions 1-3 and 2-4. A second
jumper for this purpose is stored on the side of the transformer next to the protective cover hinge.

RIEEET

Ty

JUMPERS

CONTROL TRANSFORMER 1CTR
Figure 6.2

Power modules do not include the transformer and are automatically configured for 460 or 230 volts depending
on the supplied ac line voltage. In all cases power modules must be supplied with 115 VAC for the control
power supply and cooling fans if needed.
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6.6 TYPICAL BASE DRIVE CONNECTIONS

460 /230 VOLT
3 PHASE, 50/ 60 Hz

/_A_\

2
SPEED ﬂ O P10 L1 L2 L3
cw 4
REFERENCE ¢4A REF+
\
10K ‘ ‘ 5 REE-
4o
O COM
44
O P24
RUN
1 37
o o O RUN P769 =1 ( Push-Button Control)
38
0 REGULATOR ENABLE
STOP 39
alo- O PROGRAMABLE #1 P761 =2  (Normal Stop)
JOG FWD
:It 48 PROGRAMABLE #2 P762 =14 (JOG REF = P402)
JOG REV
1 4
o o O PROGRAMABLE #3 P763 =14 (JOG REF =P403)
RUN REVERSE 2
O PROGRAMABLE #4 P764 =48 ( REVERSE)
53
0
E-STOP 56
|—u.|07-0
AL A2_ 80 81
26 27 28 29 30 31 + - +
0O 0 0 o0 9 o Q Q O (@)

MOTOR FIELD

AAA

PULSE
TACH . ~

&

Figure 6.3
Typical Connection Diagram

NOTE:

All analog and tachometer cables must be properly shielded. The cable shields must be connected to the shield
chassis grounding point provided near terminals 1 to 70. Refer to figure 6.1 for shield termination information.
All control cables, including 24 volt logic circuits, analog circuits, and tachometer circuits should be run in
dedicated seperate conduits, separated from power and motor lines.
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6.7 CONTROL BLOCK DIAGRAMS

6.7.1 Power Modules 15 to 510 Amps

460 /230 VAC

3 PH, 50/60 HZ
115 VAC
ANALOG EMERGENCY STOP
TACHOMETER CIRCUIT
BINARY INPUTS (+24 VDC) EXTERNAL
sTaRT_EnRBLE seiecTaie
TR -
|
1V |1v|iw
— —0- — - — - 1
,
MAIN [
REFERENCE & sTop |
,
SELECTABLE FUNCTIONS ,
60 I
7 mﬁ F {_controt power \
\
SELECTABLE " ‘ ARMATURE CURRENT
80 EPROM MODULE D I M [ ‘
ANALOG ob A 00 3
INPUTS T | — ety \
100 ARMATURE ‘
nl w204 |
O
VOLTAGES o |
if use

| OPEN AND CLOSED LOOP CONTROL * e b S UppLy VOLTAGE |
' FOR ARMATURE AND FIELD I ¥ !
[ ARMATURE VOLTAGE 5 ‘

‘ ‘ EEPROM WRITE‘ A ‘
' PROTECT 15vAC |
ARMATURE GATE PULSES 1 ; '

X3t uyAll
‘ 33 FIELD GATE PULSES 7 [ @ ‘
L |
‘ FIELD CURRENT FEEDBACK T i\ F P '
POWER ON L P }
P24 E-STOP '
FUNCTIONS ‘
K1 [
,
SELECTABLE | FUNCTIONS i
K1 K3 Ka |
1L |

L H 1 O—O-0—0-0—0-0—0-0
72006 OPER . i TP
Cs51 PANEL

T T
NOTE:
ANALOG OUTPUTS BINARY OUTPUTS TERMINALS 1 TO 70 ARE LOCATED
ON THE POWER INTERFACE BOARD
TERMINALS 80 TO 92 ARE LOCATED

AT THE TOP OF THE PANEL

PULSE ENCODER

SHUNT
FIELD

Figure 6.4
Power Modules 15 to 510 Amps

MOTOR

ANALOG
TACHOMETER

OR
PULSE ENCODER
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6. Cosnection

6.7.2 Base Drives 15 & 30 Amp

BINARY INPUTS (+24 VDC)

START _ENABLE

—= —T—=

Ininl

o L Jya
M %<%<%<%<%<%<%<%<M X

ANALOG EMERGENCY STOP
TACHOMETER CIRCUIT

EXTERNAL

E-STOP 115 VAC

CONTROL POWER

83| 84[85|8

460 /230 VAC
3 PH, 50/60 HZ

>—o—<r777——‘

MAIN
REFERENCE P10 H_l Hl o1
SELECTABLE FUNCTIONS
SELECTABLE ( ‘
INPUTS

‘ OPEN AND CLOSED LOOP CONTROL
i

FOR ARMATURE AND FIELD

\
‘ ‘ EEPROM WRITE‘
'

PROTECT
xJ1

FUNCTIONS

L H 1
72006 OPER

ARMATURE
SUPPLY

VOLTAGES

ARMATURE CURRENT _ |p |
A

FIELD SUPPLY VOLTAGE

ARMATURE VOLTAGE

ARMATURE GATE PULSES

1

A
~

[

‘ FIELD GATE PULSES 1
; 1§

‘ FIELD CURRENT

POWER ON

FUNCTIONS

FEEDBACK 1
P4

E-STOP

K1
K1
M 115 VAC

K3

Cs51 PANEL T
ANALOG OUTPUTS

PULSE ENCODER

BINARY OUTPUTS

K3 K4
66 67 69 70

NOTE:

TERMINALS 1 TO 70 ARE LOCATED
ON THE POWER INTERFACE BOARD
TERMINALS 80 TO 92 ARE LOCATED
AT THE TOP OF THE PANEL

SHUNT
FIELD

Figure 6.5

Base Drives 15 & 30 Amp

MOTOR

ANALOG
TACHOMETER

OR
PULSE ENCODER
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6.7.3 Base Drives 60 to 255 Amp

460 /230 VAC
3PH, 50/60 HZ
ANALOG EMERGENCY STOP
TACHOMETER CIRCUIT
BINARY INPUTS (+24 VDC)
EXTERNAL
swer_ewee | sasemee
\‘ \ ! \ ! I
4 83| 84 g2 [L1|L2 L3
-— — - —0—0- — - — - 1
XJ9 |
3 '
MAIN > |
REFERENCE
SELECTABLE FUNCTIONS 186
= [ HAY u .
= 1 1l im
74 ‘ CONTROL POWER 89
SELECTABLE 80 ARMATURE CURRENT _|p | T | 115 VAC
AvaLoo | 5 > HAG A 71 5 o8
INPUTS M | T [
100 ARMATURE ’V |
B9 : |
11 M ‘ VOLTAGES EAN |
(if used)
| OPEN AND CLOSED LOOP CONTROL *™ 116 b 5ppLy VOLTAGE |
! FOR ARMATURE AND FIELD I —{ ¥ ‘ .
‘ ARMATURE VOLTAGE ) ‘
‘ ‘ EEPROM WR\TE‘ A ‘ |
! PROTECT 115 VAC
1 ARMATURE GATE PULSES T .
P15 | iy | ; IS [
— FIELD GATE PULSES T/
| \
A ‘ FIELD CURRENT FEEDBACK /] F !
_ T SHUNT |
A POWER ON T 3
—ilg |
t E-STOP '
1B Funcrions
; n ‘
e —
e A |
/i c M 115 VAC '
I
M K3 Ka 4Q |
B W— 0 21 51 9% 91 66 67 69 R
72006 OPER L \ L |
CS51 PANEL T T
ANALOG OUTPUTS BINARY OUTPUTS TERMINALS 1 TO 70 ARE LOCATED SHUNT MOTOR
N THE POWER INTERFACE BOARD  FIELD =
TERMINALS 80 TO 92 ARE LOCATED
AT THE TOP OF THE PANEL ANALOG
TACHOMETER
OR

PULSE ENCODER

PULSE ENCODER

Figure 6.6
Base Drives 60 to 255 Amp
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6.7.4 Base Drives 510 Amp

460 /230 VAC
3 PH, 50/60 HZ
ANALOG EMERGENCY STOP
TACHOMETER CIRCUIT
BINARY INPUTS (+24 VDC)
EXTERNAL
START ENABLE seLecTABLE
—a— T AT
.
45 83| 84 8d 82| |L1|L2|L3
— - — — - —- — - — - —‘
?‘]g ES/P24 E- STOP) ‘
:'T '
MAIN %K*K*K*K%K%K%K%KM 2 ‘
REFERENCE °q
IJT IJT % HT HT Jjj o 1T ‘
= '
SELECTABLE FUNCTIONS .
{ ; A
l CONTROL POWER
SELECTABLE ’7 EPROM MODULE ‘ ARMATURE CURRENT _[p ] hi
ANALOG 9 ' A ﬁ ﬂ
INPUTS
10 ARMATURE N,
SUPPLY N
(i)
‘ VOLTAGES
| OPEN AND CLOSED LOOP CONTROL ™™ 16 1 sUPPLY VOLTAGE
! FOR ARMATURE AND FIELD ‘
‘ ARMATURE VOLTAGE )
| ‘ EEPROM WRITE]| A ‘
|
PROTECT ARMATURE GATE PULSES 4
XJ1 —‘ i\l
PR ‘ FIELD GATE PULSES 1/
i
‘ FIELD CURRENT FEEDBACK 7 3
_ — — T SHUNT
POWER ON P
P24 E-STOP
FUNCTIONS i
K1 M
O—x]} 115 VAC
K3 ‘
SELECTABLE | FUNCTIONS
T T T K4
M K3 K4
t ]
H 1 O—0—0 O O— - — —**—Q—M—L@*******
¢ B 19 40 21 50 52] 47 51 9 91 66 67 69 70
72006 OPER \ ] L |
CS51 PANEL T T NOTE
ANALOG OUTPUTS BINARY OUTPUTS TERMINALS 1TO 70 ARE LOCATED ~ SHUNT H MOTOR
ON THE POWER INTERFACE BOARD  FIELD =
TERMINALS 80 TO 92 ARE LOCATED
AT THE TOP OF THE PANEL ANALOG
TACHOMETER
OR
PULSE ENCODER @ PULSE ENCODER

Figure 6.7
Base Drives 510 Amp
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6.7.5 Base Drives 850 Amp

460 /230 VAC
3 PH, 50/60 HZ
ANALOG EMERGENCY STOP
TACHOMETER CIRCUIT
BINARY INPUTS (+24 VDC) EXTERNAL
st ewele  smeomes
!
83| 8 8q 82| L1 |L2 (L3
-— — — — — - — - 1
(I 1% bl i i3y XJ9 ES/P24 E- STOP) }
VAN M PR AL PAL LA A - i
REFERENCE At H: H_T H_T H_i H_T llj °1 E-STOP  1I5VAC }
\
E g SELECTABLE FUNCTIONS @— '86
60 88
EE F F I T i CONTROL POWER 89
e R SIE R
INPUTS M | ]
100 ARMATURE
116—M ‘ VOLTAGES

| OPEN AND CLOSED LOOP CONTROL‘ FIELD SUPPLY VOLTAGE

FOR ARMATURE AND FIELD ‘

ARMATURE VOLTAGE

,
\
| A |
EEPROM WRITE‘ A
PROTECT 115vac |
ARMATURE GATE PULSES 1/ .
X1 T
S gz | \
s 3 FIELD GATE PULSES 1 [ =
T \
‘ FIELD CURRENT FEEDBACK I| F !
_ — T SHUNT ‘
POWER ON ] |
P24 E-STOP I
FUNCTIONS K1 ‘
K1 ‘
115 VAC i
K3 |
FUNCTIONS M = 40 !
K4 |
M K3 |
M I
e ] T g B 021 5 a7] 51 9 o1 66 67
72006 OPER ‘ ‘ ‘ ‘
CS51 PANEL \ T NoOTE
ANALOG OUTPUTS BINARY OUTPUTS TERMINALS 1 TO 70 ARE LOCATED  SHUNT = MOTOR
ON THE POWER INTERFACE BOARD  FIELD
TERMINALS 80 TO 92 ARE LOCATED
AT THE TOP OF THE PANEL ANALOG
TACHOMETER
OR
PULSE ENCODER PULSE ENCODER

Figure 6.8
Base Drives 850 Amp
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6.7.6 Base Drives 1660 amp to 3600 amp

EMERGENCY STOP

ANALOG CIRCUIT

BINARY INPUTS (+24 VDC) TACHOMETER

START ENABLE SELECTABLE

External E-Stop
if used RDYX

AC Supply
For Armature
3 PH, 50/60 HZ

Auxiliary Power
230/460 VAC
3 PH, 50/60 HZ

MAIN
REFERENCE
115 VAC E- STOP
| .
SELECTABLE FUNCTIONS T , }
To Motor B2
J Attenuator 8 Blower Ckt L
. i CONTROL POWER Board 2
SELECTABLE F ‘ ARMATURE CURRENT I \'7 77 1} 4
[vomvon A o :
INPUTS o w | = \
10 ARMATURE t 115 VAC |
SUPPLY M | .
‘ VOLTAGES r ‘ ‘ Cubicle & 4
| OPEN AND CLOSED LOOP CONTROL ™ [0/ 5" cion UG TAGE - Thyristor Fan: ‘
! FOR ARMATURE AND FIELD ‘F o 1 aI -k l !
‘ ARMATURE VOLTAGE ‘
‘ ‘ EEPROM WRITE| ;A | | ! N |
! PROTECT ARMATURE GATE PULSES i) ! — U5 VAC
XJ1 '
PR ‘ FIELD GATE PULSES }
‘ FIELD CURRENT FEEDBACK !
POWER ON L — }
£.sTOP 1 PH Field S Supply .
FuNcTions |
\
K1 i
+_:“ CMX 4601230 VAq
_SELECTABLE M == i
K3 K4 |
;_‘ TB1
11
C_H ] S o000 — — - — R
72006 OPER ‘ ‘ ‘ E 66 67 69 70 m Al TA2 1o motor
Cs51 PANEL \ \ NOTE: Blower
ANALOG OUTPUTS BINARY OUTPUTS TERMINALS 1 TO 70 ARE LOCATED  SHUNT L
ON THE POWER INTERFACE BOARD PP . o
TB1 & TB2 ARE LOCATED ON THE PANEL
ANALOG
TACHOMETER
OR
PULSE ENCODER @ PULSE ENCODER

Figure 6.9
High Power Drives 1660 amp to 3600 amp
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6.7.7 Base Drive Field and Armature Voltage Modifications:

6.7.7.1 Field AC Voltage:

All base drives can be modified to use field ac voltages that are different than the armature supply voltage. In all
cases the applied field ac voltage must not exceed the nominal 460 VAC level. To use a special field ac voltage
remove the two strap jumpers between terminal blocks 82 - 83 and between 84 - 85. Apply the special ac field
voltage between terminals 83 and 84. There is no phase relationship requirements for the single phase field ac
supply voltage. Parameter PO78 should be set to agree with the applied field voltage. The maximum rated dc
field voltage available is approximately 0.8 times the RMS value of the applied ac field voltage.

6.7.7.2 Armature AC Voltage:
Base drives up to 510 ampare designed to operate from armature AC voltages of 230 or 460 VAC for dc
motors rated at 250 or 500 volts dc. These base drives can not be operated at voltages above 460 volts +10%.

The 850 amp base drivénas been designed to operate with armature supply voltages of up to 600 VAC allowing
the use of 600 volt motors. When 575 / 600 VAC armature supply voltage is required the field and control
circuits must be supplied from separate supplies as well. The following will describe the necessary
modifications:

Field:
Modify the field ac supply as described in 6.7.6.1. For motors with 300 volt fields supply the field with 460
VAC, motors with 150 volt fields can be operated from 230 VAC.

Control Power:
A separate 115 VAC source rated at 500 VA is required for control power.
* Remove the control fuses on the primary of the internal control transformer 1CTR so that it is not
supplied from the 600 volt armature ac supply.
* Remove the strap jumpers between terminals 86 - 87 and between terminals 88 - 89.
¢ Connect the external 115 VAC source to terminals 87 (hot) and 89 (ground).

Armature Voltage:
Connect the 575 / 600 VAC armature supply to the normal terminals L1, L2, and L3.
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6.8 POWER TERMINAL DESCRIPTIONS

6.8.1 Power Connections ..Power Modules

Function Terminal | Connected Values / Comments Related Parameters
Armature Supply Input | 1U Refer to technical data table 3.1 and P071

v Wiring data tables 6.4 and 6.5

1w
Safety Ground @ Earth safety ground
Armature Circuit Motor | 1C Refer to technical data table 3.1 and P072, P100, P101
Connections 1D Wiring data tables 6.4 and 6.5

6.8.2 Motor Field Connections ...Power Modules

Function Terminal | Connected Values / Comments Related Parametefs
AC Supply Input 83 Refer to technical data table 3.1 ang

84 Wiring data table 6.7
Motor Field Connections | 80 (+) Refer to technical data table 3.1 P102

81 () Wiring data table 6.7

6.8.3 Control and Fan Supply ...Power Modules

Function Terminal | Connected Values / Comments Related
Parameters
AC Supply Input 87 Single Phase 115 Vac
89 (gnd) | Refer to technical data table 3.1

6.8.4 Main Contactor Control Relay K1 ... Power Modules

Function Terminal | Connected Values / Comments Related
Parameters
K1 Relay Contact for 20 A normally open K1 relay contact is
Driving the Main 91 wired between terminals 90 and 91.
Contactor This can be used to drive an externg|
main contactor. Refer to technical
92 ... NC | data section 3.3 for rating informatiop.

NC is no internal connection
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6.8.5 Power Connections ..Base Drives
Function Terminal | Connected Values / Comments Related Parameters
Armature Supply Input | L1 Refer to technical data table 3.2 and P071
L2 Wiring data table 6.6
L3
Safety Ground @ Earth safety ground
Armature Circuit Motor | Al Refer to technical data table 3.2 and P072, P100, P101
Connections A2 Wiring data table 6.6

6.8.6 Motor Field Connections ...Base Drives
Function Terminal | Connected Values / Comments Related Parametefs
AC Supply Input 83 Refer to technical data table 3.2 and
84 Wiring data table 6.7
Motor Field Connections | 80 (+) Refer to technical data table 3.2 P102
81 () Wiring data table 6.7
6.8.7 Main Contactor Auxiliary Contact ....Base Drives
Function Terminal | Connected Values / Comments Related
Parameters
Auxiliary contact from 90 A normally open auxiliary "M"
the main contactor "M" 91 contact is wired between terminals 90
and 91. Refer to technical data
section 3.4 for rating information.
92 ...NC
NC is no internal connection
6.8.8 Auxiliary 115 volt Control Power ...Base Drives
Function Terminal | Connected Values / Comments Related
Parameters
Auxiliary 115 volt 87 115 volt AC auxiliary power
control power for 89 115 V return (chassis ground)

external customer use

A minimum of 75 VA is available for
external customer use on all ratings.
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6.9 JUMPER, SWITCH, AND CONTROL TERMINAL DESCRIPTIONS

\ / F ﬁ

X101 X100

MICROPROCESSOR
BOARD

X400

Motor Interface

123
..

+\SILKSCREEN MARKER
IDENTIFIES JUMPER PIN #1

123

[T
NOTE:

JUMPERS SHOWN IN FACTORY
SHIPPED POSITION

123

123

123 [
123

XJ6 ﬂil [EX” . P
123 tz3 O0O0 X300
0w o (|,
123

i[s T S

Feml
1 321
L
T T N KK - s3 52/\ :/
2
XAl %8l POWER INTERFACE
BOARD
81 82
H“H """"""" ‘26“28‘30 ‘32‘ ************ ‘szl T83
1‘ 3 ‘5 ‘ 77777777777777 ‘25 |_|27‘29‘31‘ ————————————— ‘51I—| 53‘ 54 ‘55 ‘ fffffffffffff 70
Figure 6.10

Device Location Diagram
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6.9.1 Microprocessor Board Jumpers

The microprocessor board, located in the card file inside the front cover, contains 13 movable jumpers that can
be set for different application requirements. Each jumper consists of 3 pins and a movable jumper link that
connects the center pin with either of the end pins. Jumper pin #1 is identified with a silk-screen [ symbol. Refer
to figure 6.7 for approximate jumper locations. In the descriptions that follow the factory jumper setting is

shown inbold and underlined.

JUMPER POSITION DESCRIPTION
FUNCTION
XJ1 Hardware EEPROM write protect Position 1-2 Write active
Position 2-3 Write de-activated
XJ2 5 volt power for RS232 to RS485 converter optjdRosition 1-2 Option not supplied
board (X501) Position 2-3 Option supplied
XJ3 RS485 bus termination resistor Position 1-2 No termination resistor
(X500 pin 3 to 8) Position 2-3 150 resistor termination
XJ4 RS485 bus termination pulldown resistor Position 1-2 390 resistor termination
(X500 pin 8 to M pin 5) Position 2-3 No termination resistor
XJ5 RS485 bus termination pullup resistor Position 1-2 390 resistor termination
(X500 pin 3 to P5 pin 6) Position 2-3 No termination resistor
XJ6 Transmit signal for RS232 to RS485 converter | Position 1-2 Not connected to X501
option board (X501) Position 2-3 connected to X501
XJ7 Receive signal for RS232 to RS485 converter | Position 1-2 Not connected to X501
option board (X501) Position 2-3 connected to X501
XJ8 Driver enable signal for RS232 to RS485 Position 1-2 Not connected to X501
converter option board (X501) Position 2-3 connected to X501
XJ9 Common for binary input, terminals 35 & 45 Position 1-2 External common connectiop
connected internally to M or externally Position 2-3 Internal connection to M
XJ10 24 volt power for binary outputs from internal | Position 1-2 supplied from internal 24 vdg
source or external source Position 2-3 supplied from external 24 vdc
XJ11 Pulse encoder track 1 voltage level Position 1-2 15 volt encoder
Position 2-3 5 volt encoder
XJ12 Pulse encoder track 2 voltage level Position 1-2 15 volt encoder
Position 2-3 5 volt encoder
XJ13 Pulse encoder marker track 1 voltage level Position 1-2 15 volt encoder
Position 2-3 5 volt encoder
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6.9.2 Microprocessor Board Switches

The microprocessor board provides 5 switches that can be used to configure functions and operate the board level
display. Refer to figure 6.7 for approximate switch locations.

SWITCH | FUNCTION POSITION DESCRIPTION

S1 LOWER Parameter change push-button

S2 RAISE Parameter change push-button

S3 Parameter Mode push-button

S4 Main reference terminals 4 and 5 Position 1 +10 volt input range
Position 2 0 to 20 ma input range

S5 Selectable analog input 1 terminals 6 and 7 Position 1 +10 volt input range
Position 2 0 to 20 ma input range

6.9.3 Terminal Descriptions ....Terminals 1 to 70

ANALOG INPUTS ........ Reference Inputs
Terminal | Function Comments Related
Setting
1 M Voltages source for potentiometers; +0.5% at 25°C, 0.1% drift/10°C
2 P10 10 ma short circuit proof; Recommended potentiometer resistance
3 N10 is 10kQ
4 Ref (+) Differential input normally used as the main reference; S4
5 Ref (-) Note: Terminal 5must be connected when this input is used. P701
S4 - position 1: £10V; 518k P702
S4 - position 2: 0 - 20 ma; 300 P703
Resolution approximately 2.4 mv (12 bit) P704
6 analog 1 (+)| Differential input; used as a selectable analog input; S5
7 analog 1 (-) [ Note: Terminal 7must be connected when this input is used. P711
S5 - position 1: +10V; 518k P712
S5 - position 2: 0 - 20 ma; 3Q0 P713
Resolution approximately 2.4 mv (12 bit) P714
8 analog 2 Single ended input used as a selectable analog input; P716
9 common +10V; 52kQ; resolution approximately 10.8 mv P717
P718
P719
10 analog 3 Single ended input used as a selectable analog input; pP721
11 common +10V; 52kQ; resolution approximately 10.8 mv P722
P723
P724
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ANALOG OUTPUTS

Terminal | Function Comments Related
Setting
12 Arm current | 0 to £10 volts corresponds to 0 to £200% of rated converter current| P739
13 common maximum load 2 ma; short circuit proof
14 Selectable | Selectable analog output; 0 to +10 volts, maximum load 2 ma; P740
analog short circuit proof; resolution £11 bits P741
output 1 P742
P743
15 common P744
16 Selectable | Selectable analog output; 0 to +10 volts, maximum load 2 ma; P745
analog short circuit proof; resolution £11 bits P746
output 2 P747
P748
17 common P749
18 Selectable | Selectable analog output; 0 to +10 volts, maximum load 2 ma; P750
analog short circuit proof; resolution £11 bits P751
output 3 P752
P753
19 common P754
20 Selectable | Selectable analog output; 0 to £10 volts, maximum load 2 ma; P755
analog short circuit proof; resolution £11 bits P756
output 4 P757
P758
21 common P759

OTHER ANALOG TERMINALS

Terminal | Function Comments Related
Setting
22 Future use
23 Future use
24 common Terminals 24 and 25 are connected to the analog common signal.
25 common

PULSE ENCODER CONNECTIONS

Terminal | Function Comments Related
Setting
26 Tach supply +15 volts nominal; 200 ma; short circuit proof XJ11
27 Tach common | Tachometer common XJ12
28 Channel A Pulse encoder channel A and complement channel A; £&acha | XJ13
29 Complement A | at 15 volts. P083
30 Channel B Pulse encoder channel B and complement channel B;4+6ada | P140
31 Complement B | at 15 volts. P141
32 Channel C Marker channel C and complement channel C. P142
33 Complement C | (not currently used) P143
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ADDITIONAL PULSE ENCODER INFORMATION:

Input Pulse Level:
Encoder signals up to 27 volts differential voltage can be processed by the pulse encoder input circuit. Two
voltage ranges are defined with jumpers XJ11, XJ12, and XJ13.

Nominal 5 Volt range is selected with jumpers XJ11, XJ12, and XJ13 in position 2-3 and accepts signals with
the following characteristics: (separate 5 Vdc supply required)

Low Level: differential voltage < 0.8 volts
High Level: differential voltage > 2.0 volts
Input Hysteresis: > 0.2 volts

Common Mode: + 10 volts maximum

Nominal 15 Volt range is selected with jumpers XJ11, XJ12, and XJ13 in position 1-2 and accepts signals with
the following characteristics:

Low Level: differential voltage < 5 volts
High Level: differential voltage > 8.0 volts
Input Hysteresis: > 1.0 volts

Common Mode: * 10 volts maximum

Note: If the encoder does not provide complimentary signals then the encoder common must be connected to the
complimentary terminals (i.e., terminals 29 and 31).

Encoder Pulse Frequency:

The encoder input circuit can accept input frequencies up to 300 kHz if the encoder voltage is 15 volts or less and
the minimum time between pulse edges of the two channels A and B meets the limits shown below. For best
results an encoder with at least 1024 PPR should be selected.

5 Volt Nominal 15 Volt Nominal
Differential Voltage | 2V >25V 8Vv 10v >14V
at terminals
Minimum Time 630 ns 380 ns 630 ns 430 ns 380 ns
between edges

Encoder Cable:

The encoder cable capacitance must be charged and discharged with each encoder pulse. Cables with high
capacitance will increase the load on the encoder and cause the pulse edges to round which limits high frequency
operation. A low capacitance shielded cable such as Belden Type 9730 or equivalent should be used.

I
Common

| (| +Power 0 26 (+15 Volts)
\

s
i |  SIMOREG INTERFACE BOARD
A
H =628
Encoder ‘ LA 29
mn Y ?
Connect shields at drive end only ‘
B
H ———o
- — 31
CASE L U ?
L
CHASSIS
GROUND

Recommended Pulse Encoder Wiring
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BINARY INPUTS
Terminal | Function Comments Related
Setting
34 24V Supply | Internal 24 Vdc; 100 ma maximum; Referenced to internal common|axJ9
44 24V Supply | terminals 35 and 45 when jumper XJ9 is in position 2-3.
35 Common Binary input common; Connected to internal common when jumper X399
45 Common is in position 2-3.
37 On / Off H signal: ON. Refer to section 10.3. P769
Closes main contactor and releases the regulators if terminal 38 is also
on.
L signal: OFF. Refer to section 10.3.
Decelerates to zero speed, blocks regulators, and then opens main
contactor.
38 Enable Regulator Enable. Refer to section 10.3.:
H signal: Regulators Enabled
Allows regulator to operate when terminal 37 is "ON".
L signal: Requlators Blocked
Blocks regulators by setting outputs to zero even if terminal 37 is "QN"
39 Selectable 1| Selectable binary input; refer to Section 10.2 for choices P161
40 Selectable 2| Selectable binary input; refer to Section 10.2 for choices P162
41 Selectable 3| Selectable binary input; refer to Section 10.2 for choices P163
42 Selectable 4| Selectable binary input; refer to Section 10.2 for choices P464.ii
43 Selectable 5[ Selectable binary input; refer to Section 10.2 for choices P465.ii
36 Fault Selectable binary input; refer to Section 10.2 for choices; Factory defRudlb6
acknowledge] is binary input function 5;Fault Acknowledge"
H signal: +13Volts to +33 Volts
L signal: -3Volts to +5Volts or open terminal
Loading: 8.5 ma at +24 volts dc per input
BINARY OUTPUTS
Terminal | Function Comments Related
Setting
49 External External +24 volt nominal supply for binary outputs if used. If an XJ10
Supply external supply is used jumper XJ10 must be in position 2-3. The
external supply must be between +20 and +30 volts.
47 Common Common connection for binary outputs.
51 Common Common connection for binary outputs.
46 "No Fault" Selectable binary output 1. Refer to section 10.4 for binary output| P771
choices. As shipped terminal 46 is defaultetiNg3 Fault".
H signal: No faultsL signal: Faults present
48 Selectable 2| Selectable binary output 2. Refer to section 10.4 for binary outpuf P772
choices.
50 Selectable 3| Selectable binary output 3. Refer to section 10.4 for binary output P773
choices.
52 Selectable 4| Selectable binary output 4. Refer to section 10.4 for binary output P774
choices.

H signal: +16Volts to +30 Volts

L signal: OVolts to +2Volts

Loading: Internal supply = 10 ma max per output, External supply = 100 ma max per output
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6. Connections

EMERGENCY STOP

Terminal | Function Comments Related
Setting

53 Supply +24 volts dc, 50 ma, short circuit proof, for use with the hardwired
voltage EMERGENCY STOPfunction

54 Ext E-STOP| Terminal for external circuits to be connected between terminal 53 and

54. As shipped a jumper is installed between terminals 53 and 54.
Remove jumper if normally closed external E-STOP circuits are used.

55 Voltage Voltage source after external E-STOP circuits. As shipped a jumper is
source installed between terminals 55 and 56.

56 E-STOP If a normally closed momentary push-button or a normally closed
function maintained E-STOP safety switch is used, it should be connected
without between terminals 55 and 56. The factory jumper between terminals 55
manual reset| and 56 must be removed. If the run command is still on after the E-

STOP is released the drive will wait in status 08 until the run command
is removed.

57 E-STOP If a normally closed E-STOP push button or safety switch is requiredSee
function with a manual reset push-button, then the E-STOP function should p&erminal
with manual | connected between terminals 55 and 57 and the factory jumper betivé8n
reset terminals 55 and 56 should be removed. Terminal 56 should not be used

when a manual reset is required.

58 E-STOP If an E-STOP function is used at terminal 57 a normally open push-{ See
manual reset| button should also be connected between terminals 55 and 58. Thistesthinal

reset the internal E-STOP latch when all E-STOP situations have be&7
cleared and the drive is ready to be started again.

NOTE: Either terminal 56R 57 and 58 should be used for the E-STOP function. As shipped jumpers are
installed between terminals 53 and 54, and between terminals 55 and 56. This allows the drive to operate
without any hardwired E-STOP functions.

ANALOG INPUT

Analog Tachometer Input

Terminal | Function Comments Related
Setting

59 NC NC .. no connection P083
60 80 - 250 Volt| +80 to +250 volt tachometer input range at top speed; 320k P706
61 NC NC .. no connection P707
62 25 - 80 Volt | +25 to +80 volt tachometer input range at top speed; @38k P708
63 8-25Volt | +8 to +25 volt tachometer input range at top speed; @38k P709
64 Common Tachometer common

NC is no internal connection
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CONTROL RELAY CONTACT OUTPUTS
Terminal | Function Comments Related
Setting
65 NC NC .. no connection
66 - 67 | K3 Relay One normally open contact from relay K3 is connected between | P771
terminals 66 and 67. The contact can be used in 115 VAC or 24 VIDC
circuits. The relay is driven by binary output 1 at terminal 46 and has
the same function as selected with P771
68 NC NC .. no connection
69 -70 | K4 Relay One normally open contact from relay K4 is connected between | P772

terminals 69 and 70. The contact can be used in 115 VAC or 24 VIDC
circuits. The relay is driven by binary output 2 at terminal 48 and has
the same function as selected with P772 T
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6.9.4 RS232 Serial Interface Base Port 1.... X501 (Sub D 9 pin connector) Also refer to section 10.7

Terminal | Function Comments Related
Setting

X501.1 | RxD211 if XJ7 in position 2-3 Connection to optional interface expansion| P790
module RS232 to RS485 converter to

X501.2 | Received Data RxD RS232 data P798

X501.3 | Transmitted Data TxD RS232 data and

X501.4 | TxD11 if XJ6 in position 2-3 Connection to optional interface expansion| XJ2
module RS232 to RS485 converter XJ6

X501.5 | Signal Common Common for RS232 XJ7

X501.6 | DE21 if XJ8 in position 2-3 Direction changeover for optional expansion XJ8
module RS232 to RS485 converter

X501.7 | Driver Output RTS (request to send)

X501.8 | Driver Output CTS (clear to send)

X501.9 | P510 if XJ2 in position 2-3 +5 volt supply for expansion module RS232 to
RS485 converter

Note: For serial interfaces, use shielded twisted control cable and connect the stB€d$lagnds to chassis
ground.

6.9.5 RS485 Serial Interface Base Port 0.... X500 (Sub D 9 pin connector) Also refer to section 10.7

Terminal | Function Comments Related
Setting
X500.1 | Protective chassis ground P780
X500.2 | No connection to
X500.3 | RxDP or RxD/TxDP For 4 wire or 2 wire RS485 connections P788
X500.4 | TxDP Used only for 4 wire connections and
X500.5 DGND Common XJ3
X500.6 | +5 Volt supply Used for cable termination XJ4
X500.7 | No Connection XJ5
X500.8 RxD PN or RxD / TxDN For 4 wire or 2 wire RS485 connections
X500.9 | TxDN Used only for 4 wire connections
Notes
1. For serial interfaces, use shielded twisted control cable and connect the sibd@ld$#la¢nds to chassis
ground.

2. The last drive on the end of the RS485 line must provide line termination using jumpers XJ3, XJ4, XJ5

3. Cable length up to 600 meters for transmission rates of 187.5 kBd and higher, up to 1200 meters for rates
less than 187.5 kBd.

4. RSA485 specifications require that the potential difference between commons at different equipment be no
more than +7 volts. If this can not be guaranteed additional ground equalization wiring must be added.
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6.9.6 Optional Serial Interface Expansion..X502... RS232 to RS485 Converter Also refer to section 10.7

The optional serial interface expansion module can be used to convert the RS232 channel at X501 into a second
RS485 channel. The resulting RS485 channel can be operated with either 2 or 4 wire connections.

Terminal | Function Comments Related
Setting

X502.1 | No connection P780 to
X502.2 | No connection P788
X502.3 | RxD PlorRxD/TxD P1 For 4 wire or 2 wire RS485 connections | XJ200to
X502.4 | TxD P1 Used only for 4 wire connections XJ202
X502.5 | DGND Common XJ2
X502.6 | +5 Volt supply Used for cable termination ijg to
X502.7 | No Connection
X502.8 | RxD _PN1 or RxD/TxD N1 For 4 wire or 2 wire RS485 connections
X502.9 | TxD N1 Used only for 4 wire connections

Notes

1. For serial interfaces, use shielded twisted control cable and connect the sid€ld$la¢nds to chassis

ground.

2. The last drive on the end of the RS485 line must provide line termination using jumpers XJ200, XJ201,
XJ202 located on the RS232 to RS485 converter modReder to section 10.7 for jumper settings.

3. Cable length up to 600 meters for transmission rates of 187.5 kBd and higher, up to 1200 meters for rates
less than 187.5 kBd.

4. RSA485 specifications require that the potential difference between commons at different equipment be no
more than +7 volts. If this can not be guaranteed additional ground equalization wiring must be added.

See section 2.3 for ordering information.
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6.9.7 Motor interface Option XM200

Function Terminal | Comments Related
Setting

Brush length measurement supply | XM201 +24 VDC, maximum load capability is 100 mpP145

Analog brush length signal XM202 Brush signal 0 to 17 V, Rin > 10@Xk

Common for analog brush sensor | XM203 Common

Motor temperature sensor positive | XM204 Sensor type selected with P146 & XJ101 P146

Motor temperature sensor negative | XM205 P147
P148

Supply for binary inputs XM210 24 VDC, maximum load capability is 100 ma| P145

with respect to internal common if jumper
XJ100 is in position 1-2.

Brush length binary input XM211 Refer to parameter P145 for details

Bearing condition binary input XM212 "

Air flow monitor binary input XM213 "

Thermal switch binary input XM214 "

Common M5/3 for binary inputs XM215 Can be disconnected from internal ground fgr XJ100

use with an external supply if jumper XJ100 (s
in position 2-3.

Note: - For binary inputs a HIGH signal is +13 to +33 volts; a LOW signal is _3 to +5 volts
- Each binary input requires 8.5 ma at 24 VDC
- If jumper XJ100 is in position 2-3, then the potential isolation to internal common is optically
isolated to a voltage level of 50 volts peak.
- Jumper XJ101 is set depending on the type of temperature sensor used. Refer to parameter P146 for
information concerning the setting of XJ101.
- See section 2.3 for ordering information.

Motor Interface

+24
O 201
From Analog
length signal
Brush Length g g O 202
Sensor (if used) M O 203
Motor Temp O 204
Sensor (P146)\ O 705 Microprocessor Board
X400
241 O 210
Brush length Switches Cable
— T~ T~ T~ O 211
Motor Bearing Monitor Switch O
1 212
Motor Air Flow Switch
T~ O 213
Motor Temp Switch
I~ O 214
215
O M




6. Connections

Page 6-29

6.9.8 Dynamic Braking

Dynamic braking can be used with 6RA24 drives through the addition of a dynamic braking contactor and
resistor. The following schematic shows the required connections.

3-Phase 460/230 Volts

G | |:

—(—

(NC)

DC MOTOR ARMATURE

DB CONTACTOR WITH RECTIFIER

L1 L2 L3
87
115 VAC 0
(HOT) %
r—°
M o
L« B |
)
| |
89 9 |
115 VAC O ;
(CoMm) | o8 |
|
44 | |
P24 O | |
38
ENABLE O ! 1 2]
Al A2 SR
DB DER PART NUMBER:

200 AMP = A1-303-030-001
400 AMP = A1-303-031-001
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Notes:



7. Start-up Page 7-1

7. START-UP

7.1 General Safety Information for Start-up

NOTE
Before starting-up the equipment, confirm that the software module is mounted on the microprocessor boar

Before touching any board (especially the software module, A1-116-101-517) it is necessary to be electric
grounded in order to protect the electronic components from high voltages generated as a result of electroqitic
charging. Boards must not come into contact with highly insulating materials (e.g. plastic objects, insulated
desktops, clothing articles manufactured from man-made fibers) which can generate static electricity.

Boards removed from the drive must be placed on conductive surfaces.

A WARNING

This equipment contains hazardous voltages and hazardous rotating mechanical
parts.

Loss of life, severe personal injury or property damage can result if instructions
contained in this manual are not followed.

Only qualified Personnel should work on this equipment, and only after becoming
familiar with all safety notices, installation, operation and maintenance procedures
contained in this manual. The successful and safe operation of this equipment is
dependent upon proper handling, installation, operation and maintenance of this

equipment.

The SIMOREG drive controller has hazardous voltages present even when the main contactor|@ open.
The power / interface board (bottom pc board) has many circuits that are at hazardous voltageHl Turn

off and lock out all power sources at the feeder to the drive before performing maintenance or |@air.

This procedure does not represent an exhaustive survey of all steps necessary to ensure safe [@eration
of equipment. Particular applications may require further information and procedures. Contac{fhe
nearest Siemens sales office should particular problems arise which are not covered sufficientlj@or the
purchasers' purpose.

The use of unauthorized parts in the repair of this equipment or tampering by unqualified persdfhel
will result in dangerous conditions which can cause death, severe personal injury or serious ej

damage. Follow all safety precautions contained in this manual and all safety warning labels offithis
product. Refer to the full set of warning labels on pages 1.1 and 1.2 of this manual.
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7.2 Operator Control Panels

The basic drive controller comes equipped with a built-in simple operator panel. The drive controller can be
optionally equipped with a LCD alpha-numeric operator panel. When the optional operator panel is installed
the simple built-in operator panel is not operational except to display drive status. In this case, the optional
panel is used to make all drive controller settings.

7.2.1 Built-in Operator Panel

The built-in operator control panel is located at the bottom right behind the drive controller front door on the
microprocessor board. It consists of a 5 digit, 7 segment LED display unit, 3 LEDs used for status display,
and 3 keys used to adjust the drive parameters. All configurations, adjustments, and measurements required
for start-up of the base 6RA24 can be performed using the built-in operator panel. To gain access to Z2006
technology board parameters the optional operator control panel must be used.

/ BB B ST \

O O O BB .. Ready

(LEDs) B....Run

BBBBA
N LV

SELECT RAISE LOWER
KEY KEY KEY

- /

Built-in Operator Panel Functions

ST .. Fault

SELECT key
¢ Changes the display between the parameter number (parameter mode), and the parameter value (value
mode).

¢ Accelerates the rate of change when the raise or lower keys are used
e Used to acknowledge faults

RAISE key

« In parameter mode, increases the parameter number through the parameter list.

¢ Invalue mode, will increase the value of a parameter. When the highest parameter value is reached, a
jump to the lowest value can be made by pressing the raise key again,

¢ Used to increase the index number for index parameters.

e Used to start a function selected with parameter PO51 (e.qg., self-tuning procedure)

LOWER key

¢ In parameter mode, decreases the parameter number through the parameter list.

* Invalue mode, will decrease the value of a parameter. When the lowest parameter value is reached, a
jump to the highest parameter value can be made by pressing the lower key again,

¢ Used to decrease the index number for index parameters.

e Used to terminate a function started with the raise key and parameter PO51.
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LED Functions

Ready (BB) green LED
When lit the drive controller is in the "wait for operating enable" status (01). Refer to section 8.1 for
additional information.

Run (B) yellow LED
When lit the drive controller is operating with torque direction I, Il, or Zero. Refer to section 8.1 for
additional information.

Fault (ST) red LED
When lit the drive controller has a fault condition present, status (011).
When flashing, the drive controller has a warning alarm present. Refer to section 8.1 for additional
information.

7.2.2 Optional Operator Control Panel

The optional operator control panel is usually mounted in the drive controller door or as an option can be
remotely mounted up to 5 feet from the drive controller. If remotely mounted, a flat cable will be required to
connect the operator panel to the drive. Refer to section 2.4 for operator panel and cable part numbers.

The operator panel provides a plain text LCD display with 2 lines of 16 characters per line, 5 LEDs for status
display and 8 keys.

When the operator panel is connected to the drive controller it is automatically detected and becomes active.
The text display contrast can be adjusted with a screw potentiometer located on the back edge of the panel.

4 )

CONTRAST

ADJUST ; [e)

1 1y|I|s||R

E y

Optional Operator Control Panel
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Control Panel Key Functions:

P key

¢ Changes between OPERATING DISPLAY mode and PARAMETER CHANGE mode

¢ In parameter change mode either the parameter number or the parameter value can be selected for
change

¢ When changes are made using the raise or lower keys, the rate of change can be increased by also
pressing the P key.

RAISE key

¢ In parameter mode, increases the parameter number through the parameter list.

¢ Invalue mode, will increase the value of a parameter. When the highest parameter value is reached, a
jump to the lowest value can be made by pressing the raise key again,

e Used to increase the index number for index parameters.

LOWER key

* In parameter mode, decreases the parameter number through the parameter list.

e Invalue mode, will decrease the value of a parameter. When the lowest parameter value is reached, a
jump to the highest parameter value can be made by pressing the lower key again,

¢ Used to decrease the index number for index parameters.

R key

¢ Changes the display from parameter change mode to operating display mode

¢ Used to acknowledge faults

¢ Inthe operating display mode, the cause of the last warning alarm will be displayed. Pressing the R key
again will return to the operating display mode.

| key
¢ Used to start the drive if selected with parameter PO66

O key
¢ Used to stop the drive and is always active. The stopping method is selected using parameter P067.

OTHER keys
< All other keys have no function and are reserved for future use.

Control Panel LED Functions:

ON LED
¢ When lit it indicated that the contactor is closed, the regulators are enabled, and the drive is operating
(refer to section 8.1 for additional information)

READY LED

¢ When lit it indicated that the contactor is closed but the drive is waiting for the enable signal to transfer
to the ON status.
(refer to section 8.1 for additional information)

ARROW LED
* When lit it indicated that the actual speed is in the defined reverse direction (bridge Il torque for
motoring)
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FAULT LED

¢ When lit a fault signal is present (status o11)
(refer to section 8.1 for additional information)

e When flashingit indicated a warning alarm signal is present. The alarm can be displayed by pressing
the "R" key.

PROG LED

*  When lit it indicated that the control panel is in the "program” mode or "index" mode. The parameter
number or parameter index can be changed in this mode by pressing the raise or lower key.

*  When flashingit indicates that the control panel is in the "value" mode and that parameter values can
be changed by pressing the raise or lower keys.

« When off it indicated that the control panel is in the "value" mode but that the selected parameter can
not be changed because the key code parameter has not been set or the parameter is not changeable (e.g.,
a display parameter)

7.3 Changing Parameters

7.3.1 General Information

All drive controller adjustments, configuration settings, and measurements are performed by setting the
appropriate parameter value using one of the operator control panels or a serial communications channel and
a PC. Within the drive controller the parameters are arranged in the following manner:

PARAMETER NUMBER PARAMETER FUNCTION

Parameters PO0O to PO50 » Display parameters

Parameters P051 to P099 »  SIMOREG converter definition
»  Drive control definition

Parameters P100 to P599 *  Motor definition

Each parameter in this range has the possibility *  Pulse encoder definition

of having 4 values assigned in 4 parameter set »  Controller adjustments

groups. Parameter P054 determines which
parameter set is active. Parameter set 1 is the
normal default set while the other 3 sets can be
activated with P054 or by binary input

commands.
Parameters P600 to P999 » Configuration of the closed loop
controllers
»  Definition of converter hardware
configuration

»  Configuration of the serial interfaces
e Disabling fault signals
» Configuration of optional hardware

Depending on the setting of parameter P02 all parameters will be displayed. This allows the choice of
displaying only the most used parameters needed to start-up typical applications or to display all of the
parameters for more complex applications. If all of the parameters are not displayed and the raise or lower
key is pressed, it may take up to 1 second for the next parameter to be located and displayed.
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Parameter Sets

Parameter sets 1 to 4 of parameters P100 to P599 can be selected using parameter P054 or by binary input
commands. When set 1 is selected only the normal parameter number will be displayed in the operator panel
display. If sets 2 to 4 are selected, a number 2 to 4 will be displayed before the parameter number to indicate
which parameter set is active. An as example, parameter set 2 for parameter 100 would be displayed as

2 P 1 0] O

Parameter Set 2 For P100

Parameter Types

Display Parametersire used to display actual value quantities such as actual speed, speed setpoint, armature
voltage and many more. The parameter values of display parameters can only be read and can not be
changed from the operator control panel.

Decimal Parametersire used to display and set decimal values such as rated armature current, controller
gain etc. The value of decimal parameters can be changed from the operator control panel.

Hexadecimal Parameterare used to display and change values of control words such as the control word
for the pulse tachometer and the protocol for serial interfaces. In this case each digit has its own meaning.

Special Parameterare used to display in a special form values such as the status of the binary inputs and
binary outputs.

Indexed Parameterare used to display and change several parameter values which are assigeed to
parameter number. This allows one parameter number to have several layers of values assigned to it. This
type of parameter is typically used to display the fault diagnostic memory, and as configuration parameters in
the control section of the drive. Throughout the instruction manual, index parameters such as P607 are
shown as P607.ii. The ".ii" refers to the index value of the parameter.

Access to Indexed Parameters:

When the desired parameter is displayed and the "select” or "P" key is pressed the parameter value is not
displayed rather the parameter index is displayed. The index can then be changed using the raise or lower
keys until the desired index is reached. Pressing the "select" or "P" key again will display the value of the
parameter with the selected index. The value can now be changed using the raise or lower keys.
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7.3.1 Changing Parameters Using The Built-in Operator Panel

The built-in operator panel can be used to set all drive controller parameters using the following procedure.

1.

Note:

Press the "SELECT" key to change the display to the parameter mode. Normally parameter
number PO0O will be displayed or the last parameter selected if power has not been turned off.

Press the raise or lower keys to select the desired parameter in the display.

When the desired parameter number is displayed press the "SELECT" key again to switch to the
value mode. The display will now show the value of the selected parameter. Use the raise or lower
keys to change the parameter value.

The parameter value can only be changed if the correct key code is set with parameter P0O51 and the
drive is in the correct operating state to allow parameter change. For example, some parameters
can not be changed while the drive is running. As noted previously display and special parameters
can not be changed.

If the parameter selected is an indexed parameter, pressing the "SELECT" key will display the
parameter index number rather than a value. The raise or lower keys can then be used to select the
desired index number. Once the desired index number is displayed press the "SELECT" key again.
Now the display will show the value of the index and it can be changed using the raise or lower
keys.

When done, press the "SELECT" key to switch back to the parameter mode to select a new
parameter number to be changed.

When the raise or lower keys are pressed the SELECT key can be simultaneously pressed to accelerate the
change rate by a factor of 10. If the raise key is pressed and then the lower key is simultaneously pressed the
change rate will be accelerated by a factor of 100. The same holds true if the lower key is pressed and then
the raise key is simultaneously pressed.
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7.3.2 Changing Parameters Using The Optional Operator Panel

1. Press the "P" key to change the display to the parameter mode. Normally parameter number POOO
will be displayed or the last parameter selected if power has not been turned off. An arrow will
appear next to the parameter number which indicates that the parameter number can be changed.

[ n| P| x| x| x| € Description
Value | Unit [ | |
2. Press the raise or lower keys to select the desired parameter in the display.
3. When the desired parameter number is displayed press the "P" key again to switch to the value

mode. The display will now show the value of the selected parameter. An arrow will appear next
to the parameter value which indicates that the parameter value can be changed. Use the raise or
lower keys to change the parameter value.

| n| P| x| x| x | Description
Value G Unit [ | |

The parameter value can only be changed if the correct key code is set with parameter P051 and the
drive is in the correct operating state to allow parameter change. For example, some parameters
can not be changed while the drive is running. As noted previously display and special parameters
can not be changed.

If the parameter selected is an indexed parameter, pressing the "P" key will display the parameter
index number rather than a value. The raise or lower keys can then be used to select the desired
index number. Once the desired index number is displayed press the "P" key again. Now the
display will show the value of the index and it can be changed using the raise or lower keys.

4. When done, press the "P" key to switch back to the parameter mode to select a new parameter
number to be changed.

Note:

When the raise or lower keys are pressed the "P" key can be simultaneously pressed to accelerate the change
rate by a factor of 10. If the raise key is pressed and then the lower key is simultaneously pressed the change
rate will be accelerated by a factor of 100. The same holds true if the lower key is pressed and then the raise
key is simultaneously pressed.
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7.4 Factory Default Procedure

If the EPROM memory module is replaced, or a new microprocessor board is installed, the factory parameter
default and offset adjustment procedomest be performed. The "reset to default" procedure can also be
performed if it is necessary to return to a defined basic setting. This is highly recommended for a completely
new start-up.NOTE: All application specific parameters are deleted and returned to the factory default

value when the default procedure is performed. It is therefore recommended that a record of all of the old
settings be printed out using P51 = 12, or stored in a PC using P51 = 16, prior to carrying out default
procedure.

When the default procedure is performed a complete new start-up must be carried-out in order to start and
operate the drive controller.

Default Procedure:

If an analog tachometer is being used, remove any connections at terminals 60 to 64

Set parameter PO51 = 21

Press the SELECT key on the built-in operator control panel, or press the "P" key on the optional
operator control panel. The "dEF" text appears on the built-in operator control panel to indicate that
when acknowledged, the default will be performed. Two key symbolswill flash as a prompt to

press either the raise or lower keys. If the optional control panel is used, a prompt text appears on the
display.

The prompt is acknowledged and the default started by pressing the RAISE key. The default procedure is
immediately aborted by pressing the LOWER key (all parameter values remain unchanged).

After the default is started, several parameters related to the converter must be manually set. For this
reason, after a default is startedly the parameters listed below can be selecteshd must be set

before the default can proceed to other parameters.

P0O70 =2 Gating board voltage type Usual selection "230 - 500V

PO71 VAC | Rated converter supply voltage Set per installation requirements
P0O72 ADC | Rated converter armature current Set per converter nameplate

P0O73 ADC | Rated converter field current Set per converter nameplate

P0O74 Control word for power section 001 = single quad, 002 = four quad
PO76 = 2 European / US power section For SE&A 2 = USA converter design

In order to complete this part of the default proceceaehof these parameters must be selected, and its
parameter value either changed to the required value, or the recommended value confirmed by changing
over into the value mode by pressing the "P" or "select" key. Once the parameter is acknowledged or
confirmed, this is noted by the appearance of a point preceding the parameter number. The manual
settings are completed by depressing the RAISE key in the parameter mode so that parameter PO77 is
displayed.

The remaining parameter values are defaulted and permanently saved in the EEPROM memory so that
they are available when the converter is powered off. This procedure takes about 35 seconds, and is
indicated by displaying the currently processed parameter number.

Next, parameters P884, P885 and P886 which are analog input offset adjustments for the field current
feedback and the analog tachometer feedback are set. This takes about 10 seconds.

NOTE: If an external field is used fault F50 will be issued indicating that the field current feedback
offset could not be set. This is normal. Press the fault reset and continue.

Any connections removed from terminals 60 to 64 earlier should now be reconnected.
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7.5 Start-up Step by Step Procedure

This converter has hazardous voltage levels present, even when the converter line contactor is open.
The Power Interface board has many circuits at hazardous voltage levels.

A WARNING

This equipment contains hazardous voltages and hazardous rotating mechanical
parts.

Loss of life, severe personal injury or property damage can result if instructions
contained in this manual are not followed.

Only qualified Personnel should work on this equipment, and only after becoming
familiar with all safety notices, installation, operation and maintenance procedures
contained in this manual. The successful and safe operation of this equipment is

dependent upon proper handling, installation, operation and maintenance of this
equipment.

The SIMOREG drive controller has hazardous voltages present even when the main contactor|@ open.
The power / interface board (bottom pc board) has many circuits that are at hazardous voItageJ vels.
Turn off and lock out all power sources at the feeder to the drive before performing maintenan

repair.

Refer to the full set of warning labels on pages 1.1 and 1.2 of this manual.

To get a basic drive controller and motor operating only a few parameters need be set. The following step by
step guide will allow the user to make the necessary settings to get the motor running.

7.5.1. Verify the Plug-in Jumpers on the Microprocessor Board
Refer to section 6, Figure 6.10 for jumper locations; jumper functions are described in section 6.9.1.
Whenever it is necessary to move a jumpeake sure that power is turned offto the drive.

Plug-in jumper XJ1, on the microprocessor board, must be in the 1-2 position which allows
parameters to be changed in the RAM as well as the EEPROM for permanent use.

7.5.2  Access Authorization
PO51 .... Key Parameter
P052 .... Selection of Parameters to be Displayed

Parameter changes are only possible when the appropriate access code has been set in key
parameter PO51. For most basic applications set P0O51 to 20 to get access to the required
parameters. Refer to section 9 for more information on P051.

Parameter P052 is defaulted so that all parameters are displayed. Refer to section 9 for additional
information on P052.
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7.5.3

7.5.4

7.5.5

Drive Controller Armature and Field Current Rating

PO72 .... Drive Controller Rated Nameplate Armature Current

P0O73 .... Drive Controller Rated Nameplate Field Current

PO78 .... Field converter rated ac line voltage

Parameters P072 and P0O73 represent the drive controller armature and field rated currents and not
the motor rated currents. The correct values for PO72 and P073 can be read from the drive
controller nameplate and entered using the operator panel.

PO78 is the ac line voltage used by the field converter. This is normally the same as the armature
line voltage for 230 or 460 volt drives. P078 should be set to its maximum value (415 VAC) for
460 & 480 volt applications.

Motor Data

P100 .... Rated Motor Armature Current
P101 .... Rated Motor Armature Voltage
P102 .... Rated Motor Field Current

Set these parameters to the motor nameplate values.

Speed Feedback Selection
P083 .... Source of the Speed Feedback

P083 =0 Feedback has not been selected

P083 =1 Analog Tachometer selected
P706 = Tachometer voltage at maximum speed
P708 = 0x No connections are made to terminals 60, 62, or 63
P708 = 1x Tachometer connected to terminal 60 (voltage range 80 to 270 volts)
P708 = 2x Tachometer connected to terminal 62 (voltage range 25 to 80 volts)
P708 = 3x Tachometer connected to terminal 63 (voltage range 8 to 25 volts)

P083 =2 Pulse Encoder selected
P140 =Pulse encoder type (2 channel quadrature encoder P140 = 1)
P141 =Encoder pulses per revolution (data on encoder hameplate)
P142 = 010This provides the good operation with most encoders.
P143 =Maximum motor speed for the application in RPM (coarse adjustment)
P452 =Maximum motor speed for the application in RPM (fine adjustment)

P083 =3 CEMF voltage is selected
P115 =Selects maximum voltage as a % of rated line voltage at PO71. Default is 100%.

P083 =4 Feedback From an Other Source
P609 =Selection of the connector that is the source for the speed feedback
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7.5.6

7.5.7

7.5.8

7.5.9

7.5.10

Motor Field Control
P082 = Motor field control choices

P082 = xx0 Internal field converter is not used

P082 = xx1 Field ac power is switched on with the main contactor

P082 = xx2 Default setting.Automatic field economy after 10 seconds
P257 =Field economy setting as a % of full field
P258 =Delay time until field economy occurs (default 10 seconds)

P082 = xx3 Field economy is not used

P082 = xOx Speed dependent field weakening is not used

P082 = x1x Field weakening used to achieve operation above base speed

Current Limit Settings
P171 = torque direction | current limit in % of rated motor current (default = 100%)
P172 = torque direction Il current limit in % of rated motor current (default = -100%)

Ramp Function Generator Times
P303 = Acceleration time

P304 = Deceleration time

P305 = Start rounding time

P306 = End rounding time

DC Contactor Closing Time (510 and 850 amp base drives only)
P087 = 0.2(Allows 0.2 second for the DC contactor to close before the regulators are released)

Self-tuning Procedures

The following self-tuning procedures should be run in the sequence listed starting with the armature
current loop. The drive must be stopped and in operating status 07 or higher in order for the self-
tuning to be performed. The self-tuning procedures are selected with parameter P0O51.

P051 =25 Self-tuning of the armature and field current loops This procedure takes

approximately 40 seconds and automatically sets parameters P110, P111, P112, P155, P156, P255,
P256, P884 and P887. To proceed, first press the select key on the built-in operator panel or the
“P” key on the optional operator panel then the raise key and then give the drive a start command.

Note: The adjusted current limits are not effective during the self-tuning of the armature current
loop. Approximately 75% of rated armature current with individual pulses up to 120% will flow for
approximately 500 ms.
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7.5.11

7.5.12

P051 =26 Self-tuning of the speed controllerThis procedure takes approximately 6 seconds
and sets parameters P225, P226, and P228.

Note: During the speed loop self-tuning, the motor will be accelerated to approximately 20% of
maximum speed with a maximum of 45% of rated armature current.

Speed Controller Tuning:

The self tuning of the speed loop is based on a tight mechanical system with a minimum of backlash
and torsional resonances. In some cases the self tuned values of the speed controller will be too
responsive for the mechanical system. In these cases a filter should be added to the speed feedback
using P200 before the self-tuning is performed. For most applications P200 should be set for 10 ms.
The following recommendations for the filter time set at P200 should provide good tuning values

and performance:

General application P200 =10 ms
High Inertia application P200 = 50 ms

P051 =27 Field weakening control tuning.This procedure is only necessary if field weakening
operation above base speed was selected with PO82 = 1x or if closed loop torque control is selected
with P170 =1, or if an independent field current setpoint is used. This procedure will take
approximately 1 minute and will measure the motor field characteristics and set parameters P117 to
P139.

Note: During the field weakening procedure the motor will be accelerated to approximately 80% of
maximum speed.

P051 =28 Friction and inertia compensation.This procedure can be performed if speed

controller friction and inertia compensation is desired. Most basic drive applications do not require
this function. If selected this procedure takes approximately 40 seconds and sets parameters P520
to P530, and P540.

Note: During this procedure the motor will be accelerated to maximum speed. When performing
this procedure the speed controller must be operated proportional and integral gain and without
speed droop. After the self-tuning for friction and inertia compensation the function must be
activated manually using parameter P223 = 1.

Document the Parameter Settings

The parameter settings can be documented in several ways.

1. Set parameter P052 = 0. The display will now show only those parameters that are different
from the factory default value.

2. SetP051 =11 or 12 and print the parameter list on a connected printer. Refer to section 10.7.1
and P051 for additional information.

3. SetP051 =15 or 16 and transfer the parameter values to a file on a connected PC. Refer to
section 10.7.2 and P051 for additional information.

4. Use PC programs PCIN-USS to archive parameters

5. Use PC program SIMOVIS to archive parameters. Refer to section 14.

Verify Faults Disabled
Check parameter P850.00 to P850.09 to verify acceptance or to activate the faults that are defaulted
off.

The drive is now ready for operation.
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7.6 Optional Manual Tuning

Normally the self tuning procedure described in section 5.5 is the best method for tuning the drive. In some
cases it may be desirable to check the tuning manually in which case the following procedure can be used.

7.6.1 Armature Current Controller Feed Forward Adjustments

The gain and time constant adjustments of the current PI controller and the feed forward controller require
that the correct values for armature circuit resistance and inductance be entered in parameters P110 and
P111.

Based on the values in P110 and P111 the gain, P155, and the time constant, P156, of the current controller
can be set.

P155 = 111x Po7 for line frequency operation at 60 Hz
PO71x 16.

P156 :%111X 1'@ ms
P110

The values of the circuit quantities P110 and P111 can be approximated by using motor design information if
available, roughly calculated based on certain assumptions, or measured from the actual circuit.

a) Motor Design Data

If motor design data is available it can be used for the motor resistance and inductance. These values will be
some what inaccurate since motor design data is based on calculations and not actual test information. This
method will have additional errors since it does not include other circuit values such as cable and ac source
resistance and inductance.

b) Calculation Method

This method is based on experience factors that are valid for many typical installations but are not as
accurate as measured guantities.

The armature circuit resistance can be calculated using the following equation which is based on the
experience factor that the circuit resistive voltage drop is approximately 10% of rated armature voltage when
rated armature current flows.

*
P110 _0.1 Rated Armature Voltage (Plolﬁohms

Rated Armature Current (P100)

The armature circuit inductance can be calculated based on the experience factor that continuous current is
first reached at approximately 28.6% armature current when the motor is at stall (i.e., no rotation or EMF
voltage).

[Rated Armature AC Supply Voltage (P071
Rated Armature DC Current (P100)

P111=1.4
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¢) Measurement Method

Measure the armature circuit resistanceby operating the drive as a current regulated motor at stall using

the following procedure.

¢ Select current-controlled operation: P084 = 2 (bypasses the speed controller)

e Set parameter P153 = 0 (feed forward controller disabled)

e  Set the field current to zero by using P082 = x0

« If the motor residual magnetism is high, the rotor must be blocked to prevent rotation

« Set the overspeed protection threshold P354 = 5%

e Set main setpoint = 0 (this is now the current reference)

e Start the drive and verify that the armature current is approximately zero.

* Slowly increase the main setpoint (displayed at PO01) until the armature current is approximately 70%
as read at P019 = 70.

¢ Read the value of armature current at P019 and the value of armature voltage at PO38 and reduce the
main reference to zero and stop the drive.

e Convert the P019 value into amps using

0 *
PO19 = P019% * P10 amps
100

e Calculating the armature circuit resistance P110 from the measured armature current and voltage

O O
P110 = |jArmature Volts (P038) Hohms
[JP019 converted to amps

Measure the armature circuit inductanceusing the following procedure.

¢ Use an oscilloscope to measure the armature current at terminal 12 of the power interface board.

e With the drive configured as it was for the resistance measurement, start the drive and slowly increase
the main reference until the armature current just becomes continuous.

¢ Read the values of armature current at P019 and the value of AC line voltage at P015.

¢ Reduce the reference to zero and stop the drive.

e Convert the current reading at P019 into amps using:

*
P019 Amps = Pmiog)looéamps

e Calculate the armature circuit inductance from the following:

P111 = 0.4*@3 PO15 EmH
019 converted to amp§
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7.6.2 Armature Controller Tuning Manual Verification

The tuning of the armature current controller can be verified using the following test procedure.

¢ Use an oscilloscope to measure the armature current at terminal 12 of the power interface board.
e Select current-controlled operation: P084 = 2 (bypasses the speed controller)

e Set parameter P153 = 1 (feed forward controller enabled)

e Set the field current to zero by using P082 = x0

« If the motor residual magnetism is high, the rotor must be blocked to prevent rotation

« Set the overspeed protection threshold P354 = 5%

e Set main setpoint = 0 (this is now the current reference)

e  Start the drive and verify that the armature current is approximately zero.

e Apply current reference steps while measuring the current response on the scope.

e Adjust the current controller gain, P155, and time constant, P156 to get the desired response
< Verify the responses for both discontinuous and continuous current operation.



8. Operating Status and Faults Page 8-1

8. Operating Status

8.1

Operating Status, Parameter PO00
Parameter POOO provides information on the operating status of the drive. If the drive does not start, check
parameter PO0O0 to see what the cause of the problem is.

The following status codes will be displayed on the built-in operator panel or on the optional operator panel when
POO0O is selected.

AA

33

ol

01.0
0l.1
0l1.2
0l1.3
0l.4
01.5

0l1.6
02
02.0
03
03.0
03.1
03.2
04
04.0

05
05.0
05.1

TORQUE DIRECTION DISPLAY: (drive operating)

Contactor closed, regulators enabled, no torque direction selected
Contactor closed, regulators enabled, torque direction | selected
Contactor closed, regulators enabled, torque direction Il selected
WAITING FOR REGULATOR ENABLE _ (ready mode)

Brake release delay time is active

Waiting for the enable signal at terminal 38

Waiting for the enable signal via control word bit 3

Delay time after jogging command has been removed is active

Waiting for field current to return after a field reversal

Delay time for the enable signal from the self-tuning run The self-tuning run only sets the enable
signal at the end when n<nmin has been reached and a STOP command has been entered
Waiting for operate enable from a checkback signal "line contactor closed". This is BIF 55.
RESERVED

Reserved

POWER UP SELF TEST

Waiting for completion of thyristor diagnostics

Waiting for completion of AC supply symmetry check

Waiting for time set with P095 to pass (to allow time for a DC contactor to close) Version 2.3
WAITING FOR ARMATURE AC VOLTAGE _ (AC voltage too high or PO71 too low see P352)

Waiting for voltage at the power connections L1, L2, L3 or 1U, 1V, 1W.
(threshold: P071*Ei53%)
[h00%0

WAITING FOR FIELD CURRENT > 50% OF THE REFERENCE VALUE

Waiting for the field current feedback to equal 50% of the field current reference.

Waiting for voltage at terminals 83 and 84 (threshmd78*§f§"75;§)

Note: Status's 04 and 05 have a time limit set by parameter P089. If the time is exceeded then

the associated fault is issued (unless the fault is blocked with P850.ii).
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06 WAITING STATUS BEFORE THE MAIN CONTACTOR IS CLOSED

06.0  Waiting until the auxiliary equipment is started (delay time P093)
06.1 Waiting until the setpoint at the ramp input is less than or equal to P091
o’/ WAITING FOR THE START COMMAND

07.0 Waiting for start command at terminal 37

07.1 Waiting for start command via control word bit O

07.2 Waiting for the external start command to toggled "off" to cancel an internally latched shutdown
command.

07.3 Waiting for completion of "reset to defallt

07.4 Waiting for an external start command to execute an action (e.g. "reset to default”,
"self tuning run”, or waiting for completion of "offset compensation)

07.5 Waiting for completion of "read-in parameter set"

08 WAITING for REMOVAL of the START COMMAND after an "E-STOP" or COAST STOP”

08.0 Waiting for the removal of the start command at terminal 37 after an E-STOP or a Coast Stop has been
initiated

09 QUICK STOP

09.0 Quick stop was initiated via selectable binary input function 4

09.1 Quick stop was initiated via control word bit 2

09.2 Quick stop is internally latched (the latch is cleared by removing the quick stop command and the
start commad)

010 WAITING FOR "M" CONTACTOR TO OPEN

010.0 Open M contactor was initiated via selectable binary input function 3

010.1 Open M contactor was initiated via control word bit 1

010.2 E-STOP initiated via terminal 56 or 57

010.3 Wwaiting for reception of a valid Peer telegram from another drive if Peer-to-Peer is turned on.
010.4 waiting for valid telegrams from RS232, X501 (only if P797 is not = 0)

010.5 Wwaiting for valid telegrams from RS485, X500 (only if P787 is not = 0)

011 FAULT FXXX FAULT MESSAGE IS DISPLAYED AND RED FAULT LED IS ON

011.0 Fxxx flashing fault signal

012 ELECTRONICS IS INITIALIZED

012.0 Waiting for the option board to be initialized (Verify P900 & P902 agree with option boards installed)

012.1 waiting for base electronics to be initialized)
013 ELECTRONICS NOT POWERED UP
Display not lit, waiting for voltage at terminals 87 and 89
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8.2 Fault Messages ..... General Information

When a fault is detected in the drive the following actions are automatically taken:
e« The BOF 3, "no fault", is set LOW and bit 3 of the status word ZSW is set high
e The drive is shutdown in the following manner:
1. Ramp generator, process, speed and current regulators are disabled and set to zero
2. Armature gating angle is set for maximum retard
. The armature gating pulses are disabled when zero armature current is detected
. "Close Operating Brake", BOF 14, is set to "on" if PO80 has been set to 2.
. Operating status 011.0 is reached
. The K1 relay drops out which drops out the M contactor
. The drive coasts to a stop
. If selected, field economy occurs after the delay set with P258.
. If speed < minimum (P370, P371) the "Close Holding Brake", BOF 14 is set if P0O80 has been set to 1.
e The fault is displayed on the operator control panel
e The "ST" LED on the microprocessor board is lit
e The "Fault" LED on the optional operator panel is lit

©O©oO~NO U1 W

Fault messages are only active when the drive is less than certain operating status's. The operating status is
specified in the description of the individual fault codes.

A new fault message can only be displayed if the previous fault message has been acknowledged and cleared and

the drive has been started or a function such as "parameter print-out”, "self tune run" etc. was started by pressing
the RAISE key.

The binary output function, "no fault", is issued independent of the fault display.

Automatic Restart after a Power Loss:
The automatic restart function is controlled by parameter P086. If P086 = 0 a restart after power loss is not allowed and
the drive will trip on one of the power loss faults. If PO86 is set to a time value up to 2 seconds, the power loss faults
will not be issued unless they last longer than the time set with P086. If power returns before the time has elapsed an
automatic restart will be performed. The automatic restart will not work if momentary edge triggered start commands
are used.
The faults associated with P086 are:

FOO1  Electronics power supply failure

FO03  SITOR set failure

FO04  Armature supply phase failure

FO05 Field supply phase failure

FO06  Undervoltage Armature or Field supply

FO07  Overvoltage Armature or Field supply

Fault Memory When Power is Lost

The fault memory, parameter P880, contains the numbers of the last 4 faults which were displayed. If P053 = 1x the
faults in P880 are automatically stored when power is removed. If a fault is displayed when power is removed, then,
when power is switched back on, the drive will power up with fault FO40 displayed. If PO53 = Ox the faults in P880 will
not be stored on a power loss. In this case if a fault is displayed when power is removed, then, when power is switched
back on, the drive will power up without any fault displayed in the ready mode.

Fault Diagnostic Memory
The fault diagnostic memory provides additional information on many faults by indicating which event triggered the
particular fault. Parameter P047 is an indexed display parameter that shows the additional diagnostic information.
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8. Operating Status and Faults

8.2.1 AC Supply Fault Messages

FO01

Failure of Electronics Power Supply |

Active:

All operating status's

Fault Condition:

The electronics power supply has failed or there is an undervoltage condition in the rgn

mode for longer than the time set at parameter P086.

Fault Diagnostic
Memory (P047):

Word 0 =1 Electronics power supply is interrupted in the run mode longer than the tijne

setin PO86
Word 0 = 2 Supply failure pre-warning (alarm) responds periodically

Word 0 =3 Supply failure pre-warning (alarm) is present for longer than 1.28 second

If Word 0 = 1, then Word 1 records the duration of the supply failure in 1/10 seconds

vJ

Possible Causes:

Line contactor opened in the run mode
Brief supply failure
Supply voltage too low

FO03

Faults in Parallel SITOR Sets (Europe Units Only) |

Active:

Active for operating statusso4

Fault Condition:

At least one parallel SITOR set is connected and selected via parameter PO74 and prpvides

one of the following faults: phase failure, fan monitoring or undervoltage.

Fault Diagnostic
Memory (P047):

Word 0 =1 Fuse failure

Word 0 = 2 Fan monitoring

Word 0 =3 Undervoltage

Word 0 =4 Undervoltage for a time longer than parameter PO86

Possible Causes:

Undervoltage in the electronics power supply of a parallel SITOR assembly
Sitor fan is not running
Fuse failure in parallel SITOR assembly

Cable connection between SIMOREG drive and parallel Sitor assembly is interruptedjor

faulty

F004

Phase Failure, Armature AC Supplyl

Active:

Active for operating statusso4

Fault Condition:

The RMS value of armature supply voltage as calculated from the rectified average vglue

times peak factor must be greater than PO71 x P353 / 100%.

The distance between two similar supply voltage zero crossings of a phase must not
450 degrees.

If either condition is not meet for a time longer than set with P0O86 the fault is issued.

pxceed

Fault Diagnostic
Memory (P047):

Word 0 =1 Voltage failure in the armature supply L1, L2, L3, (1U, 1V, 1W)

Word 0 =2 Delay time, set with P089, has expired in operating status o4

Word 0 =3 AC Armature supply fuse failure

Word 0 = 4 Voltage failure longer than the time set in parameter P086 (if P086 > 0)

Possible Causes:

Parameter P353 incorrectly set

Armature supply phase failed

M contactor opened in run mode

Fuse blown in the armature AC supply

P086 time is set too short (especially on hi power 6RA24’s)
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FO05

Phase Failure, Field AC Supply, Field Loss |

Active:

Active for operating status$so5 and P082 > 000

Fault Condition:

The fault is initiated if one of the following conditions is present for longer than the time set

with P086. The fault conditions are not evaluated if PO82 = 000.
1) The RMS value of the field supply voltage is calculated from the rectified average
times peak factor must be greater than P078 x P353/100%.

2) The distance between two similar supply voltage zero crossings of a phase must npt

exceed 450 degrees.

alue

3) The field current feedback is less than 50% of the reference for more than 500 ms.] This

function is only active if the field current reference > 2% of the rated field current supy

4) The binary input Ifield < Imin (selectable binary input function) is LOW for more tha

500 ms.

Y.

=)

Fault Diagnostic
Memory (P047):

Word 0 = 1 Voltage failure in the field supply (terminals 83 and 84) for P086 = 0
Word 0 = 2 Delay time in operating status 05.1 has expired
Word 0 = 3 Delay time of P0O89 has expired in operating status 05.0

or when “ON” field current < 50% field current reference for more than 0.5

or BIF59 is low for more than 0.5 s.

Word 0 = 4 Voltage failure or field current < 50% field current reference for longer thgn

the time in P086 if P086 > 0.

Possible Causes:

Threshold for the phase failure (P353) incorrectly set

Field AC supply phase failed

Fuse failure in the field AC supply circuit

Field regulator and / or field feed forward controller not properly tuned
check P112, P253 to P256; if required, run current regulator auto tuning)

FO06

AC Supply Undervoltage Armature or Fieldl

Active:

Active for operating statusso4

Fault Condition:

Voltage at terminals L1, L2, L3 (1U, 1V, 1W), or 83 and 84 is below their threshold vglues

for more than the time set at PO86.
Threshold for armature supply voltage: = P071 x (1 + P351 / 100)

Threshold for field supply voltage: = P0O78 x (1 + P351 / 100)

Fault Diagnostic
Memory (P047):

Word 0 =1 Undervoltage condition

Word 0 = 4 Undervoltage lasts longer than the time set with parameter P0O86
(if PO86 > 0)

If word O = 1 then word 1 will = Phase number which caused the fault message

Word 1 =0 Phase UV

Word 1 =1 Phase VW

Word 1 =2 Phase WU

Word 1 = 3 Field phase

Word 2 = Incorrect voltage value (normalized to 16384)

Possible Causes:

Supply undervoltage
Monitoring set incorrectly (P351, PO71 or PO78)
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FO07 AC Supply Overvoltage Armature or Field |
Active: Active for operating status$so4
Fault Condition: Voltage at terminals L1, L2, L3 (1U, 1V, 1W), or 83 and 84 is below their threshold fgr

more than the time set at P086.
Threshold for armature supply voltage: = PO71 x (1 + P352 / 100)

Threshold for field supply voltage: = P078 x (1 + P352 / 100)

Fault Diagnostic Word 0 =1 Overvoltage condition
Memory (P047): Word 0 =4 Overvoltage lasts longer than the time set with parameter PO86
(if PO86 > 0)

If word O = 1 then word 1 will = Phase number which caused the fault message
Word1=0 Phase UV

Word1=1 Phase VW

Word1=2  Phase WU

Word 1=3  Field phase

Word 2 = Incorrect voltage value (normalized to 16384)

Possible Causes: Supply overvoltage
Monitoring set too low or incorrectly (P352, PO71)

Note: This monitoring function is disabled when supplied from the factory. The monitoring function is enabled with
parameter P850 (refer to Section 8.2.10).

F008 Supply Frequency Less than 45 Hz |

Active: Active for operating status$05

Fault Condition: Supply frequency less than 45 Hz for longer than the time set at P086.
Fault Diagnostic Word 0 =1 Armature supply frequency < 45 Hz.

Memory (P047): Word 0 = 2 Field supply frequency <45 Hz.

Possible Causes: Power system problem

F009 Supply frequency greater than 65 Hz |

Active: Active for operating status$so5

Fault Condition: Supply frequency greater than 65 Hz for longer than the time set at PO86.
Fault Diagnostic Word0=1 Armature supply frequency > 65 Hz.

Memory (P047): =2 Field supply frequency > 65Hz.

Possible Causes: Power system problem
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8.2.2 Serial Communication Fault Messages

FO10

Parity Error at RS485 Serial Port (X500) |

Active:

Active for operating statussol if parameter P780 = xxx1 or xxx9

Fault Condition:

Bytes received at RS485 X500 have incorrect parity.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Parity check parameter P780 set incorrectly
Parity set incorrectly at transmitting unit
EMC noise interference

FO11

Framing Error at RS485 Serial Port (X500) |

Active:

Active for operating statussol if parameter P780 = xxx1 or xxx9

Fault Condition:

Bits received at RS485 X500 have incorrect number of stop bits (P780).

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Parity data frame set with parameter P780
Incorrectly baud rate set at transmitting unit
EMC noise interference

FO12

Overrun error at RS485 Serial Port (X500) |

Active:

Active for operating statussol if parameter P780 = xxx1 or xxx9 |

Fault Condition:

Each byte received at the RS485 port X500 must be removed from the receive buffer
software before the next character has been completely received other wise a fault is

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Incorrectly baud rate set at transmitting unit
EMC noise interference

FO13

Syntax error at RS485 Serial Port (X500) |

Active:

Active for all status's if P780 = xxx1 and P051 = 23.

Fault Condition:

A syntax error occurred when reading in a parametdraatthe X500 RS485 port. The
error is first initiated at the end of a transmission and does not interrupt an actual
transmission.

Fault Diagnostic
Memory (P047):

Word 0 = 1 Invalid character received between two parameter transmissions

Word 0 = 2 Invalid character received during a parameter transmission

Word 0 =3 Too many places after the decimal point were specified for the paramete
Word 0 =4 Too many digits were specified for nibble coded parameters

Word 0 =5 Parameter specified which is outside the parameter limits

Word 0 = 6 Nibble coded parameter specified outside of the setting range

Word 1: The last valid received parameter number of the complete transmission
(hexadecimal number)

Word 2: The last valid received parameter number before the last error occurred
(hexadecimal number)

Possible Causes:

Errors in the transmitted data
Error occurred during transfer

by the
issued.
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F014

USS Telegram failure at RS485 Serial Port (X500) |

Active:

Active after the first valid telegram has been received in all operating status's

Fault Condition:

After a valid telergam had been received no further valid telegram was received for a
longer than set with P787.

fime

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Cable interruption
USS master not transmitting

FO015

Peer to Peer error at RS485 Serial Port (X500)|

Active:

Active for all operating status's

Fault Condition:

This fault is initiated if a valid telegram was not received within a time set with P788.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

P788 set too low
Cable break
EMC noise interference

F020

Parity Error at RS232 Serial Port (X501) |

Active:

Active for operating statussol if parameter P790 = xxx1 or xxx9

Fault Condition:

Bytes received at RS232 X501 have incorrect parity.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Parity check parameter P790 set incorrectly
Parity set incorrectly at transmitting unit
EMC noise interference

F021

Framing Error at RS232 Serial Port (X501) |

Active:

Active for operating statusisol if parameter P790 = xxx1 or xxx9

Fault Condition:

Bits received at RS232 X501 have incorrect number of stop bits (P790).

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Parity data frame set with parameter P790
Incorrectly baud rate set at transmitting unit
EMC noise interference
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F022

Overrun error at RS232 Serial Port (X501) |

Active:

Active for operating statussol if parameter P790 = xxx1 or xxx9

Fault Condition:

Each byte received at the RS232 port X501 must be removed from the receive bufferjby the

software before the next character has been completely received other wise a fault is

issued.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Incorrectly baud rate set at transmitting unit. Handshake is incompatable with host (4
P798). EMC noise interference

19%
D

F023

Syntax error at RS232 Serial Port (X501) |

Active:

Active for all status's if P790 = xxx1 and P051 = 23.

Fault Condition:

A syntax error occurred when reading in a parametdraatthe X501 RS232 port. The
error is first initiated at the end of a transmission and does not interrupt an actual
transmission.

Fault Diagnostic
Memory (P047):

Word 0 = 1 Invalid character received between two parameter transmissions

Word 0 = 2 Invalid character received during a parameter transmission

Word 0 =3 Too many places after the decimal point were specified for the paramete
Word 0 =4 Too many digits were specified for nibble coded parameters

Word 0 =5 Parameter specified which is outside the parameter limits

Word 0 = 6 Nibble coded parameter specified outside of the setting range

Word 1: The last valid received parameter number of the complete transmission
(hexadecimal number)

Word 2: The last valid received parameter number before the last error occurred
(hexadecimal number)

Possible Causes:

Errors in the transmitted data
Error occurred during transfer

F024

USS Telegram failure at RS232 Serial Port (X501) |

Active:

Active after the first valid telegram has been received in all operating status's

Fault Condition:

After a valid telegram had been received no further valid telegram was received for a
longer than set with P798.

fime

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Cable interruption

USS master not transmitting
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F025

Peer to Peer error at RS232 Serial Port (X501)|

Active:

Active for all operating status's

Fault Condition:

This fault is initiated if a valid telegram was not received within a time set with P797.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Cable interruption
EMC noise interference

F028

Short circuit at a binary Output |

Active:

Active for all operating status's

Fault Condition:

Hardware monitoring of the binary output has detected a short circuit

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Short circuit at a binary output at terminals 46, 48, 50, or 52

F029

Faulted Connection Between the Base Unit and an Option Board |

Active:

Active for all operating statusiso.1

Fault Condition:

Data transmission between the base unit and an option board has failed. Refer to P9
P926 and P929.

Fault Diagnostic
Memory (P047):

Word 0 =1 Reference values channel 1 failed
Word 0 = 2 Receive values channel 2 failed
Word 0 = 3 Actual values channel 1 failed
Word 0 =4 Actual values channel 2 failed

Word 1 = 1 Buffer still in the initialized status

Word 1 = 2 lllegal value found in buffer status byte of REF VALUES channel
Word 1 = 3 lllegal value found in buffer status byte of ACTUAL VALUES channel
Word 1 =4 No REF VALUES received for a time > P926/P929

Word 1 =5 Actual Values not received for a time > P926/P929

Word 1 = 6 No Buffer Control Byte found after initialization

Possible Causes:

Defective ribbon cable connection between X100 and option board
Defective option board

Noise
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8.2.3 Drive faults
FO031 Speed Controller Monitoring |
Active: Active for operating status's A A, |, 1l

Fault Condition:

The monitoring responds if the (reference-feedback) difference of the speed controlle
exceeds the value set in parameter P362 for a time set in parameter P363.

—

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Controller interrupted
Controller not properly tuned

Note: This monitoring function is disabled when supplied from the factory. The monitoring function is enabled with

parameter P850.

F032

Armature Current Controller Monitoring |

Active:

Active for operating status's A A, 1, 1|

Fault Condition:

The monitoring responds if the (reference-feedback) difference of the current controll
exceeds the value set in parameter P364 for a time set in parameter P365.

=

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Controller interrupted
Controller not properly tuned

Note: This monitoring function is disabled when supplied from the factory. The monitoring function is enabled with

parameter P850.

FO33

EMF Voltage Controller Monitoring |

Active:

Active for operating status's A A, |, 1l

Fault Condition:

The monitoring responds if the (reference-feedback) difference of the EMF voltage
controller exceeds the value set in parameter P366 for a time set in parameter P367.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Controller interrupted
Controller not properly tuned

Note: This monitoring function is disabled when supplied from the factory. The monitoring function is enabled with

parameter P850.

F034

Field current Controller Monitoring |

Active:

Active for operating status's A A, |, Il

Fault Condition:

The monitoring responds if the (reference-feedback) difference of the field current coitroller

exceeds the value set in parameter P368 for a time set in parameter P369.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Controller interrupted
Controller not properly tuned

Note: This monitoring function is disabled when supplied from the factory. The monitoring function is enabled with

parameter P850.



Page 8-12

8. Operating Status and Faults

FO035

Motor Stalled |

Active:

Active for operating status's A A, |, 1l

Fault Condition:

This fault is activated if the following conditions are fulfilled for a time longer than
programmed in parameter P355:

- Positive or negative torque or current limit reached

- The armature current > 1% of the rated drive current

- The speed feedback < 0.4% of the maximum speed

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Motor shaft torque too large
Current Limits too low
Motor field current too low

Note: This monitoring function is disabled when supplied from the factory. The monitoring function is enabled with

parameter P850.

FO36

No Armature Current |

Active:

Active for operating status's A A, 1, 1l

Fault Condition:

This fault is activated if the armature gating angle is at the minimum gating limit for mgre

than 500 ms and the armature current < 1% of the rated drive armature current.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Open armature circuit, dc fuse blown, motor cable open, dc contactor open
Minimum gating angle limit (P150) incorrectly set

Drive at minimum gating angle limit (i.e. due to low supply voltage)

CEMF too high due to maximum speed set too high

(refer to P083, P115, P143, P608)

CEMF too high due to not selecting field weakening (refer to P082)

CEMF too high due to field current set too high (refer to P102)

CEMEF too high due rated motor voltage set too high (refer to P101 and P118)

Note: This monitoring function is disabled when supplied from the factory. The monitoring function is enabled with

parameter P850.

FO37

Motor 12t |

Active:

Active for operating status's A A, 1, 1I

Fault Condition:

This fault is activated if the motor 12t reaches a value that corresponds to operating th
at 110% of rated current until the temperature has stabilized.

12t value = (I/1.1)2 x (1 - e-t/T)
where: T = P114, | = lactual / Irated and t = time in minutes

P motor

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Parameter P114 set incorrectly
Drive operated above 110% of rated motor current for too long

Note: This monitoring function is disabled when supplied from the factory. The monitoring function is enabled with

parameter P850.
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FO038

Overspeed |

Active:

Active for operating status's A A, 1, 1I

Fault Condition:

This fault is activated if the speed actual value exceeds the level set with parameter H

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Current regulated drive
P354 set too low

Intermittent tachometer cable connection

FO039

Converter It |

Active:

Active for operating status's A A, |, Il

Fault Condition:

354.

This fault is activated if the calculated 12t value of the power section has reached the fax.

value for that particular power section.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Drive operated too long with an overload condition
Parameter PO75 set incorrectly

F040

Electronics Supply Disconnected With a Fault Present |

Active:

Active for operating status's A A, 1, 1I

Fault Condition:

This fault is activated if the electronics power supply is switched off with a fault presept.

Fault Diagnostic
Memory (P047):

Word 0 = Fault which was present when power was switched off

Possible Causes:

Not all of the fault messages have been acknowledged prior to powering off the electfonics

F041

Parameter Set or Ramp Rate Sets are Not Definedl

Active:

Active for all operating status's

Fault Condition:

This fault is activated if more than one parameter set or ramp rate set is selected at tk
time for more than 0.5 seconds.

Fault Diagnostic
Memory (P047):

Word 0 =1 More than 1 Parameter set selected
Word 0 = 2 The selected parameter set has changed during a self tuning run
Word 0 = 3 More than 1 ramp rate sets have been selected

Possible Causes:

Incorrect assignment of binary input functions (see P761 to P766)
Incorrect activation of binary inputs (see P010 for binary input status)

External short circuit of binary input wiring

e same
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F042

Tachometer Fault |

Active:

Active for operating status's, A A, I, Il

Fault Condition:

Every 20 ms a check is made to confirm that the (speed feedback / EMF feedback) >
This fault is activated if the above is not true for three consecutive checks and the md

+105%
for

EMF > P357 x 1.35 x PO71 and the armature current is > 2% of the converter rated cqirrent.

100% speed = maximum speed
100% EMF = 1.35 * P071

Fault Diagnostic
Memory (P047):

Word 0 = 1 Defective tachometer
Word 0 = 2 Incorrect tachometer or pulse encoder polarity

Possible Causes:

Tachometer or pulse encoder cable interrupted

Tachometer or pulse encoder cable incorrectly connected; Pulse encoder power sup
failed

P224 set incorrectly (speed feedback polarity)

Incorrectly set armature circuit data (P110 and P111 causing incorrect EMF value)
(execute current controller self tuning); Defective tachometer or pulse encoder, Plug;
jumpers XJ11, XJ12, XJ13 set incorrectly.

F043

Motor EMF for Braking Operation is too High |

Active:

Active for operating status's, A A, |, Il

Fault Condition:

This fault message is initiated if the following five conditions are met when a torque
direction change is demanded:

* P082 = Oxx

* An additional torque free time set with P160 has expired

» A parallel drive is ready for a new torque direction to be selected (if BIF 60 is activg

» The absolute value of the armature current demand in the new torque direction
is > 0.5% of P072

* The calculated gating angle (K101) for the armature current in the new direction
is > 1658

Fault Diagnostic
Memory (P047):

Word 0 = calculated armature gating angle before limiting @ K101 (hexadecimal Vall
Word 1 = Instantaneously measured EMF @ K287 (hexadecimal Value)
Word 2 = Armature current controller reference (K118) (hexadecimal Value)

e)

Possible Causes:

« Field current too high because speed dependent field weakening, P082 = x0x, has fot

been set but is required to reach top speed
* P101 set too high
* Line voltage too low
» EMF or field current controller has not been tuned which can lead to excessive EMH
during fast acceleration through base speed.
« Armature current controller "P" gain too high

F046

4 - 20 ma Reference Low at Terminals 4 & 5|

Active:

Active for operating status's, 06 or less

Fault Condition:

The 4 - 20 ma reference at terminals 4 & 5 is less than 3 ma. When the drive is off th|
give a warning message W16.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

S will

4 - 20 transmitter defective or calibrated incorrectly, broken wire, P703 set incorrectly|
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F047

4 - 20 ma Reference Low at Terminals 6 & 7|

Active:

Active for operating status's, 06 or less

Fault Condition:

The 4 - 20 ma reference at terminals 6 & 7 is less than 3 ma. When the drive is off thfs will

give a warning message W17.

Fault Diagnostic
Memory (P047):

None

Possible Causes:

4 - 20 transmitter defective or calibrated incorrectly, broken wire, P713 set incorrectly

F048

Fault in the Pulse Encoder Input Channel |

Active:

Active for all operating status's

Fault Condition:

1) Noise on the pulse encoder cables or defective pulse encoder. This fault is initiatefl if ten

encoder evaluations identify a direction change at a spd8dRPM and EMF > 10%
Note: (EMF > 10% added in version 2.2 software).
2) Defective encoder (frequent direction changes, edges too close together, encoder

Cable

shorted). Too eliminate nuisance trips near zero speed, the defective encoder faujt is

only initiated if EMF > 10% of 1.35 x P071

Fault Diagnostic
Memory (P047):

Word 0 =1 Noise on the encoder signals
Word 0 = 2 Defective encoder

Possible Causes:

Noise induced onto the pulse encoder cables;

Defective pulse encoder;

P110 or P11 set incorrectly causing EMF to be incorrect;
Pulse encoder shorted cable

Pulse encoder cable connection intermittent
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8.2.4  Start up Faults
FO50 Self Tuning Unsuccessful |
Active: Active for all operating status's

Fault Condition:

A fault has occurred during an self tune run.

Fault Diagnostic Memory (P047) and Possible Causes:

Word 0 =1
Word 0=2
Word 0=3
Word0=4
Word 0=5
Word1=1

Possible causes:

Word1=2
Possible cause

Word 1 =3

Possible causes

Word1=4
Possible causes

Word1=5

Possible causes

Word1=6

Possible causes

Word1=7
Possible causes

FO50 continued:

Fault occurred during the self tune run for the current controller and feed forward control for the
armature and field (selected using P051 = 25).

Fault occurred during the speed controller self tune run (selected using PO51 = 26).

Fault occurred during the field weakening self tune run (selected using P051 = 27).

Fault occurred during the offset adjustments (selected using P051 = 21 or 22).

Fault occurred during the self tune run for friction and inertia compensation (selected using
PO51 = 28).

With a gating angle of 60 degrees and EMF = 0, the armature current was too low. Average
armature current less than 75% of rated motor current.
Armature circuit opened

The armature resistance (P110) cannot be determined.
Armature resistance Ra > 32.7@7
Armature current of 37.5% of rated motor current not possible

With a firing angle of 30 degrees and EMF = 0, the armature current was too low. Peak
armature current less than 50% of rated motor current.
Armature inductance too large

The armature inductance (P111) cannot be determined.
Armature inductance LA > 327.67 mH

Motor rated armature current much less than drive rated current
Armature shorted

Not able to adjust the offset of the field current feedback sensing. Value determined for P884
exceeds permitted value range.

Field current is not zero during offset adjustment. Fault in the field current feedback (defective
PIB or pP board)

Not able to adjust the offset for the main speed feedback value channel. The value for P885 or
P886 exceeds the permitted value range.

Voltage not equal to zero at terminals 60 to 64 (remove any connections to these terminals
before setting P0O51 = 22), Defectiy® board

The field resistance (P112) cannot be determined

Field resistance Rf > 3276(Y

Fault in the field current feedback sensing (defective PIB or P board)

The field economizing command has been entered (binary input function 56)
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FO050 continued:
Word 1 =18
Possible causes
Word1=9
Possible causes

Word 1 =Ay
Possible causes

Word 1 = By
Word 1 = Cq
Word 1 = Dy
Word 1 = Ey
Word 1 = Fy
Word 1 =104
Word 1 =114

Possible causes

Word 1 =124
Possible causes

FO50 continued:

80% of the rated EMF (P101 - P100 x P110) cannot be reached within 15 seconds (or maximum
of the three selected ramp acceleration times).

Acceleration time set too low (P303, P307, P311)

P101 does not match the selected maximum speed (armature voltage at max speed< P101)

Field current controller not stable enough for recording field characteristics.
Field current controller or feed forward controller unstable (run current controller self tuning)

Field characteristic not stable enough to measure.

Significant armature reaction and widely varying load while the field characteristic is being
recorded

Field current controller or feed forward controller unstable (run current controller self tune)

A field current lower limit  50% of If, motor has been requested.

The drive has reached the positive torque limit with the field current reference 50% of rated
motor field current.

The drive has reached the positive current limit with the field current reference 50% of rated
motor field current.

With a fixed speed reference the speed feedback has changed by more than 12.5% with the field
current reference 50% of rated motor field current.

The EMF reference is too low to record the field characteristic (EMF reference < 0.135 x P0O71).
Field weakening operation not allowed for operation without tachometer selected (P083 = 3).

Field current controller cannot be optimized because the field time constant cannot be
determined.

Motor field inductance too large

Faulty field current feedback (defective PIB |@iP board)

Field weakening range too large (speed reference of 10% results in EMF > 77% of rated EMF)
Maximum speed incorrectly set

Pulse encoder parameters incorrectly set (P140 to P143)

Incorrect parameter for tach adaptation (P706, P708)

Rated EMF incorrect (P100, P101, P110)
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FO050 continued:

Word 1 =134

Possible causes

Word 1 = 14,

Word 1 = 154
Possible causes

Word 1 = 164
Possible causes

Possible remedy

Word 1 =174
Possible causes

Possible remedy
Word 1 = 184
Possible causes
Word 1 = 19

Possible causes

Possible remedy

A steady-state speed, speed error must be < 0.1%,.0f 10%, 20%, ..., 100% of maximum speed
cannot be reached within 180 seconds (or max. of the three ramp rate sets)

Acceleration time too low (P303, P307, P311)

Stalled motor

Current or torque limit too low

Incorrect speed controller settings (P225, P226, P228)

The speed controller is programmed as a Proportional controller or has droop active

Speed feedback has too much filtering (P201, P202, P203, P204)

Current limit too low

Field weakening range too large (with speed < 7% the resulting EMF > 54% of rated EMF)
Maximum speed incorrectly set

Pulse encoder parameters incorrect (P140 to P143)

Tachometer adaptation set incorrectly (P706, P143)

Incorrect EMF reference (P101, P100, P110 incorrectly set)

The required speed was not reached in 45 seconds

Load inertia too large

Load too large or load is highly dependent on speed

Increase P100 for the duration of the self tune to reduce acceleration time during the run.

The required EMF was not reached in 90 seconds

Load inertia too large

Load too large or load is highly dependent on speed

Increase P100 for the duration of the self tune to reduce acceleration time during the run.

The actual speed has not dropped below 2% of maximum speed in 2 minutes if word O = 2 or 5
minutes if word 0 = 5.
Single quadrant drive with inertial load takes too long to coast to a stop.

The armature current required to operate from 7 to 13% of maximum speed for overcoming
friction and steady-state load torque can not be calculated.

Drive has extremely low friction

Drive has a very low speed controller integration time

Noisy or incorrect speed feedback

Reduce P100 for the duration of the self tune so that the current can be better reduced during the

run.
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FO050 continued:

Word 1 = 1A4 Load torque is too large. Nref = 0% results in Nad0% of Nmax. The speed actual value is
averaged over 90 firing cycles. The speed monitoring begins 1 second after the speed reference
reaches 0%. Diagnostic signals can be seen in words 2 to 14 as:

Word 2 = K167, Word 3 = K168, Word 4 = K287, Word 5 = K132, Word 6 = K117
Word 7 = K119, Word 8 = K131, Word 9 = K265, Word 10 = K304, Word 11 = K301
Word 12 = K302,

Word 13 = K167 averaged over 90 firing cycles

Word 14 = K117 averaged over 90 firing cycles

Possible causes - Excessive driving load torque
- The armature current or torque limit has been set too low
- Motor field is too low
- Maximum speed has been set incorrectly
- Pulse encoder parameters P140 to P143 are set incorrectly
- Incorrect setting for tachometer adaptation parameters P706 or P708

Word 1 = 1By Load torque too large. Setting Nref = 0% results in |[EME)0% of the reference EMF. The
EMF monitoring for EME= (P101-P100*P110) begins 1 second after the speed reference
reaches 0%. Diagnostic signals can be seen in words 2 to 14 as indicated for word 1 = 1A.

Possible causes - Same causes as word 1 = 1A
- Reference EMF set incorrectly (P101, P100, P110)

Word 1 = 1Cy A steady state zero speed cannot be achieved within 30 seconds. The load torque is too large.
Setting Nref = 0% results in |EME|100% of the reference EMF. The EMF monitoring for
EMF = (P101-P100*P110) begins 1 second after the speed reference reaches 0%. Diagnostic
signals can be seen in words 2 to 14 as indicated for word 1 = 1A.

Possible causes - Same causes as word 1 = 1A

Word 1 = 1Dy The armature inductance (P111) is greater than 327.67 mh.

Possible causes - Converter is being used as a field supply.
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FO51 Self Tuning Not Possible |
Active: Active for all operating status's

Fault Condition:

If a self tune run is started a check is made to see if it is permitted to store parameter

values

in the EEPROM (P053 must equal x1). If parameters can not be stored in EEPROM fhe

fault is issued

Fault Diagnostic
Memory (P047):

None

Possible Causes:

Parameter PO53 = x0

Possible Remedy:

Acknowledge fault

Power off drive

Set jumper XJ1 on the microprocessor board into position 1-2
Power on drive

Set P053 = x1

Re-start self tune run

F052

Self Tuning Run Externally Interrupted |

Active:

Active for all operating status's

Fault Condition:

This fault is initiated if during an self tune run:

- the start command is removed

- the enable command is removed

- a"quick stop" command is entered

- an E-STOP command is entered

- a "forced field economy" command is entered

Only those parameters which were optimized prior to a fault will be changed.

Fault Diagnostic

Word 0 =1 Fault occurred during the current controller tuning

Memory (P047): Word 0 = 2 Fault occurred during the speed controller tuning
Word 0 = 3 Fault occurred during the field weakening tuning
Word 0 =5 Fault occurred during the friction and inertia tuning
Word 1 =1 Run status was removed by start or enable command
Word 1 =2 Quick stop command active
Word 1 = 3 E-Stop command active
Word 1 =4 Field economy active

FO55 Field Characteristics Were Not Recorded |

Active: Active for operating status's A A, 1, I

Fault Condition:

This fault is initiated if "speed dependent field weakening" is selected using P082 = 1
valid field characteristics have still not been recorded (P117 = 0).

and

Fault Diagnostic
Memory (P047):

None

Possible causes

Self tune run for field weakening (P051 = 27) has not been executed.
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FO56

Important Parameters Not Set

Active:

Active for operating status$so6

Fault Condition:

This fault is activated if specific parameters are still set to 0.

Fault Diagnostic
Memory (P047):

Word 0 =1 P083 stillat 0
Word 0 =2 P100 still at 0.0
Word 0 =3 P102 still at 0.00

Possible causes

Speed controller feedback source selection (P083) not set
Rated motor armature current (P100) not set
Rated motor field current (P102) not set

FO57

Option Selection Incorrect

Active:

Active for operating statuss06

Fault Condition:

This fault is activated if a parallel sitor assembly is connected but P074 = 0x

Fault Diagnostic
Memory (P047):

None

Possible causes

Parallel sitor assembly present but not selected with P074

F058 Parameter Settings Not Consistent
Active: Active for operating statusso6
Fault Condition: A check is made per software as to whether associated values are set in mutually depegdent
parameters.
Fault Diagnostic Word 0=1 The nominal input voltage value for the analog speed feedback set at pargmeter
Memory (P047): P706 lies outside the range specified by parameter P708
Word 0 =2 Parameters are incorrectly set for speed dependent current limiting.
P105 must be > P107 and P104 must be < P106
Word 0 =3 Field characteristics not stable
Word 0 =4 The first threshold for the speed controller adaptive proportional gain

Word 0=5

Word 0 =6
Word 0=7
Word 0 =8
Word 0 =9

Word 0 = A
Word 0 =B
Word0=C

(P556)

is greater than the second threshold (P559)
The first threshold for the speed controller adaptive integral gain (P557) is
greater than the second threshold (P560)
The first threshold for the speed controller adaptive droop (P558) is greatq
than the second threshold (P561)
If PO83 = 1 (analog tachometer) then P708 cannot be 0x (analog speed fgedback
not used)
If PO83 = 2 (digital tachometer) then P140 cannot be 0 (no digital tachomdter
selected)

If PO83 = 3 (CEMF feedback) then P082 cannot be 1x (field weakening
selected)

P090 (supply voltage stabilizing time) P086 (time for automatic restart)
P090 (supply voltage stabilizing time) P089 (waiting time in status 04 & o¥)
P769 =1 and P7812

=

Possible causes

See above information
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FO59

Self Tuning Run Externally Interrupted |

Active:

Active for all operating status's

Fault Condition:

A check is made in software as to whether the function selection for the serial interfag
X500 and X501 is correct. The check is made in all operating status's as soon as the
mode has been exited during parameter setup.

es at
value

Possible causes:

The one's digit of parameter P790 and P790 cannot be the same (i.e., the same func§ons

cannot be simultaneously selected at both interfaces)
Exception: Setting 2 (USS protocol)

F060

Software Version Does Not Match |

Active:

Active as soon as control supply voltage is applied to the microprocessor boayd

Fault Condition:

When the microprocessor board is powered on the EPROM software version
compared with the version number in the EEPROM (permanent memory)

IS

Fault Diagnostic
Memory (P047):

Word 0 =1 Version number of the actual EPROM
Word 1 = Valid version number before the microprocessor was powered ¢
previous time

ff the

Possible causes:

- EPROM module on microprocessor board was replaced. Use procedure

for software replacement (refer to PO51 = 21 and Section 7.4).
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8.2.5  Thyristor Diagnostics Fault Messages
Active for operating status 03

This fault message group can only occur if the thyristor diagnostics function is activated via parameter P860. The
thyristor diagnostics check to determine if all thyristors can block and be gated on.

Possible fault causes: The appropriate thyristor module should be replaced if "thyristor defective" or "thyristor
unable to block" is indicated. Although intermittent thyristor failure is possible, a re-occurring intermittent fault
message indicates a possible problem in another area.

Possible causes of thyristor failure:

Interruption in the snubber circuitry

Current controller and / or current feed forward not optimized causing excessive current spikes
Insufficient cooling (fan not running or running in wrong direction, ambient temperature too high, air
intake too low, heatsink dirty)

Excessive AC line supply voltage spikes

External short circuits or ground fault (check armature circuit)

If "thyristor cannot be triggered" is indicated then the problem could be a defective thyristor or a gate circuit
problem or an open gate cable.

Possible causes of gating problems:

* Gating pulse cable to the associated thyristor interrupted

* Ribbon cable X804, X805, X806, or X807 incorrectly inserted or interrupted
¢ Defective PIB or microprocessor board

* Open gate of thyristor module

The firing cables and associated thyristors should always be identified using the appropriate equipment circuit
diagram (refer to Section 4).

Notes:
1. If thyristor diagnostics are turned on, they will only be executed if the motor speed is below 1% when speed
feedback is selected or below 10% when EMF voltage feedback is selected.

2. To detect that a thyristor is conducting at least 1.35% of rated converter current is required when the gate angle is
at 9C. On high inductive loads or motors that are much smaller than the converter rating it may not be possible
to reach 1.35% of converter current during the thyristor test. In this case a false detection of thyristors that
cannot be triggered will be issued.
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The following are the possible thyristor faults:

F061 Defective thyristor (short circuit in module V1)

F062 Defective thyristor (short circuit in module V2)

F063 Defective thyristor (short circuit in module V3)

F064 Defective thyristor (short circuit in module V4)

F065 Defective thyristor (short circuit in module V5)

F068 Armature circuit ground fault
P047 word 1 = gate angle where the fault occurred

FO66 Defective thyristor (short circuit in module V6)

F069 | = 0 signal defective- (defective microprocessor board

FO71 Thyristor unable to be triggered (V1F)

FO72 Thyristor unable to be triggered (V2F)

FO73 Thyristor unable to be triggered (V3F)

FO74 Thyristor unable to be triggered (V4F)

FO75 Thyristor unable to be triggered (V5F)

FO76 Thyristor unable to be triggered (V6F)

FOo77 2 or more thyristors (MI) unable to be triggered
probably because of an open armature circuit

F081 Thyristor unable to be triggered (V1R)

F082 Thyristor unable to be triggered (V2R)

F083 Thyristor unable to be triggered (V3R)

F084 Thyristor unable to be triggered (V4R)

F085 Thyristor unable to be triggered (V5R)

F086 Thyristor unable to be triggered (V6R)

F087 2 or more thyristors (Mll) unable to be
triggered probably because P074 is set incorrectly

F091 Thyristor unable to block (V1F or V1R)

F092 Thyristor unable to block (V2F or V2R)

F093 Thyristor unable to block (V3F or V3R)

F094 Thyristor unable to block (V4F or V4R)

F095 Thyristor unable to block (V5F or V5R)

F096 Thyristor unable to block (V6F or V6R)
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Thyristor Location 15 to 510 Amp Modules and Base Drives
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Thyristor Location 850 Amp Base Drives
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8.2.6 Internal faults
F100 lllegal Microprocessor Statues |
Active: Active in all operating status's

Fault Condition:

Internal hardware monitors the microprocessor for illegal operating status's.

Fault Diagnostic
Memory (P047):

None

Possible causes:

Defective microprocessor board

Excessive noise interfering with microprocessor board (i.e. as a result of unsuppressqd

contactors, unshielded cables, loose shield connections)

F101

Watchdog timer has initiated a reset |

Active:

Active in all operating status's

Fault Condition:

An internal microprocessor hardware counter monitors to see that the program for

calculating the gating pulses is executed at least every 14 ms (the average executionftime is

2.7 to 3.3 ms). If this is not the case the counter initiates a reset (F101 is displayed).

Fault Diagnostic
Memory (P047):

None

Possible causes:

Defective microprocessor board

Excessive noise interfering with microprocessor board (i.e. as a result of unsuppressqd

contactors, unshielded cables, loose shield connections)

F102

EEPROM fault |

Active:

Active in all operating status's

Fault Condition:

The correct functioning of the EEPROM chip on the microprocessor board is monitordd in
software. The EEPROM contains values which must not be lost even with a voltage filure

(i.e. parameter values, Fault Diagnostic Memory (P047): and the operating hours cou
Immediately after the electronics power supply is energized the contents of the EEP
are copied into the RAM. All programs access this RAM parameter image. This par

ter).
M
eter

image is also the only image changed via the parameter changes. A program continjously
modifies the EEPROM contents to follow the contents of the RAM. Every 20 ms 1 byje is

checked and if the values in RAM and EEPROM are not equal the RAM cell value is

written into the appropriate EEPROM cell. At the same time the written value is storefd in

an additional RAM cell. The EEPROM requires a maximum of 10 ms to process the

alue

which was written into it and during this time it can neither be written into nor read ouf of.

The previously written memory cell is read from the EEPROM and compared with the
additional stored cell in the next background program cycle (i.e. after approx. 20 ms).
is activated if they don't match indicating a EEPROM failure.

F102

Using P053 = x0 the parameter value changed in RAM but is not stored in the EEPRQM

(permanent memory inhibited). F102 is disabled in this case.

Fault Diagnostic
Memory (P047):

None

Possible causes:

Determine the position of jumper XJ1 on the microprocessor board
Determine the value of parameter P053
Defective EEPROM

An attempt was made to change a parameter while jumper XJ1 in the write protect pgsition

(XJ1 should be in position 2-3) and parameter PO53 is set for write protect
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F103

Parameter value outside the permitted range |

Active:

Active in all operating status's

Fault Condition:

Immediately after the electronics power supply has been switched on the parameter \
from the EEPROM are loaded into the operating memory (RAM). A check is

alues

simultaneously made as to whether the values are within their permissible range. F193 is

displayed if this is not the case.

Fault Diagnostic
Memory (P047):

Word 0 = number of the bad parameter
Word 1 = Index of the bad parameter
Word 2 = Bad parameter value

Possible causes:

Default procedure was never executed with this software (i.e. after software replacen
Excessive noise (i.e. as a result of unsuppressed contactors, unshielded cables, loos
connections)

Acknowledge the fault, default and re-commission the drive!

ent)
b shield

F104

Incorrect EEPROM check sum |

Active:

Active in all operating status's

Fault Condition:

A check sum of the parameter values stored in the EEPROM is cyclically generated 3
compared with a check sum which is saved with the non-volatile process data. F104
displayed if the last calculated check sum does not coincide with the saved check su

)

-

Fault Diagnostic
Memory (P047):

None

Possible causes:

Defective EEPROM
The write protect jumper XJ1 on the microprocessor board was moved with power sti
applied to the board

A parameter value was changed with jumper XJ1 in the write protect position and PO43 not

set for write protect (P053 = x1)

Parameter PO53 was changed with jumper XJ1 in the write protect position and previgusly

P053 = x1 (write protect)

(software always attempts to store the value of P053 in the EEPROM)

Excessive noise (i.e. as a result of unsuppressed contactors, unshielded cables, loos
connections)

Default procedure was never executed with this software

Acknowledge the fault, default and re-commission the drive!
Check for proper noise suppression

p shield

If F104 still occurs even with adequate noise suppression then replace the microprocrssor

board.
F105 Defective RAM |
Active: Active in all operating status's

Fault Condition:

The correct functioning of the RAM module (data memory) on the microprocessor boa
monitored in software. A specific bit pattern is written into the complete RAM immedi
after the power is applied. It is then read again. F105 is displayed if the data conten
match.

rd is
tely
don't

Fault Diagnostic
Memory (P047):

None

Possible causes:

Defective RAM (replace microprocessor board)
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EPROM Checksum Incorrect |
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Active:

Active in all operating status's

Fault Condition:

The EPROM checksum does not match the value stored in EEPROM.

Fault Diagnostic
Memory (P047):

None

Possible causes:

Software version has been changed and the drive has not been defaulted; defective
EPROM; defective microprocessor board.

F107

Internal buffer overflow |

Active:

Active in all operating status's

Fault Condition:

The various software buffers are monitored per software.

Fault Diagnostic
Memory (P047):

None

Possible causes:

Excessive noise (i.e. as a result of unsuppressed contactors, unshielded cables, loos
connections)

b shield

F109

Defective supply voltage sensing |

Active:

Active in all operating status’so.4

Fault Condition:

An offset of greater than 5% was determined during the attempt to adjust the supply Joltage

sensing offset in software.

Fault Diagnostic
Memory (P047):

None

Possible causes:

Defective voltage circuit on the PIB or microprocessor board

F110

Drive Cooling Failed |

Active:

Active in all operating status$so4

Fault Condition:

A check is made an the status of a normally closed thermal contact. The monitoring
function is activated 3 s after the drive is in operating statws If the contact is open for,
more than 10 seconds F110 is issued (V2.3).

Fault Diagnostic
Memory (P047):

Word 0 =1 Thermal contact open (for drives greater than 90 ADC)
Jumper missing on X800 1-2 (for drives 90 ADC or less)
Word 0 = 2 or 3 For European 6RA24 > 640 amps

Possible causes:

Missing jumper on X800 1-2 for drives without fans (90 ADC or less)
Thermal contact open for drives with fans (for drives greater than 90 ADC)
Word 0 = 2 or 3. Electrical Noise

F111

Defective Measuring Channel for the Main Input (terminals 4 and 5) |

Active:

Active in all operating status's

Fault Condition:

Hardware monitoring of the analog input circuit

Fault Diagnostic
Memory (P047):

None

Possible causes:

Defective microprocessor board or PIB

Molts

Main reference input voltage on terminals 4 and 5 is greater than approximately 11.3
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F112

Defective Measuring Channel Selectable Analog Input # 1 (terminals 6 and 7) |

Active:

Active in all operating status's

Fault Condition:

Hardware monitoring of the analog input circuit

Fault Diagnostic
Memory (P047):

None

Possible causes:

Defective microprocessor board or PIB
Voltage on terminals 6 and 7 is greater than approx. 11.3 V

F113

Defective Measuring Channel for the Analog Speed Feedback (terminals 60 to 64'

Active:

Active in all operating status's

Fault Condition:

Hardware monitoring of the analog input circuit

Fault Diagnostic
Memory (P047):

None

Possible causes:

Defective microprocessor board or PIB
Tachometer connected to the wrong input range terminals

8.2.7

Fault Messages From the Motor Sensor System

These faults are only active with the motor sensor option board. The motor sensor option board is designed to
operate with Siemens European manufactured dc motors and is not usually supplied with SE&A supplied motors.

F115

Brush Length too Low |

Active:

Active in all operating status%s03

Fault Condition:

Hardware monitoring of the motor brush length

For parameter P145 = xxx2 (binary sensing of the brush length):

Fault message with log "0" signal at terminal strip X12 terminal 211.

For parameter P145 = xxx3 (analog sensing of the brush length):

Fault message for brush length 12 mm or if the voltage at terminal X12 terminal 202
volts.

Fault Diagnostic
Memory (P047):

None

Possible causes:

For parameter P145 = xxx2, Brush length sensor responded or sensor cable opened
For parameter P145 = xxx3, Brush length 12 mm or sensor cable opened

F116

Poor Bearing Condition |

Active:

Active in all operating status%06

Fault Condition:

Hardware monitoring of the motor bearing condition
For parameter P145 = xx2x;
Fault message for a logic "1" signal at terminal strip X12 terminal 212.

Fault Diagnostic
Memory (P047):

None

Possible causes:

Bearing sensor responded
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Air Flow Monitoring |
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Active:

Active in all operating status$06

Fault Condition:

Hardware monitoring of the motor air flow
For parameter P145 = x2xx:

Fault message if a logic "0" signal is present at terminal strip X12 terminal 213 for at Ipast

40 seconds.

Fault Diagnostic
Memory (P047):

None

Possible causes:

The fan monitoring sensor has responded or the sensor cable is opened

F118

Motor Overtemperature (binary sensing) |

Active:

Active in all operating status%06

Fault Condition:

Hardware monitoring of the motor temperature
For parameter P145 = 2xxx: Fault message for a logic "0" signal at terminal strip X14
terminal 214.

Fault Diagnostic
Memory (P047):

None

Possible causes:

The thermal switch for motor temperature monitoring has responded or the sensor caI)Ie has

opened

F119

Motor Overtemperature (analog sensing)|

Active:

Active in all operating status's --, I, Il

Fault Condition:

Hardware monitoring of the motor temperature
For parameter P146 = 1 or 2: The fault message is initiated if the motor temperature
or exceeds the value selected using parameter P148.

For parameter P146 = 4, 6, 8 or 10: The fault message is initiated if the motor tempe
reaches or exceeds the response value of the selected PTC.

reaches

ature

Fault Diagnostic
Memory (P047):

None

Possible causes:

Motor overloaded or cooling air ambient is too high
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8.2.8 External Faults
F121 Fault Signal at Terminal 39 |
Active: Active in all operating status's

Fault Condition:

This fault is activated if terminal 39 is programmed for external fault and an external f
sensed at terminal 39 for a time longer than the time set in P767.

ult is

Fault Diagnostic
Memory (P047):

None

Possible causes:

External fault

F122

Fault Signal at Terminal 40 |

Active:

Active in all operating status's

Fault Condition:

This fault is activated if terminal 40 is programmed for external fault and an external fault is

sensed at terminal 40 for a time longer than the time set in P767.

Fault Diagnostic
Memory (P047):

None

Possible causes:

External fault

F123

Fault Signal at Terminal 41 |

Active:

Active in all operating status's

Fault Condition:

This fault is activated if terminal 41 is programmed for external fault and an external fgult is

sensed at terminal 41 for a time longer than the time set in P767.

Fault Diagnostic
Memory (P047):

None

Possible causes:

External fault

F124

Fault Signal at Terminal 42 |

Active:

Active in all operating status's

Fault Condition:

This fault is activated if terminal 42 is programmed for external fault and an external f
sensed at terminal 42 for a time longer than the time set in P767.

ult is

Fault Diagnostic
Memory (P047):

None

Possible causes:

External fault
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Fault Signal at Terminal 43 |
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Active:

Active in all operating status's

Fault Condition:

This fault is activated if terminal 43 is programmed for external fault and an external fault is

sensed at terminal 43 for a time longer than the time set in P767.

Fault Diagnostic
Memory (P047):

None

Possible causes:

External fault

F126

Fault Signal at Terminal 36 |

Active:

Active in all operating status's

Fault Condition:

This fault is activated if terminal 36 is programmed for external fault and an external fault is

sensed at terminal 36 for a time longer than the time set in P767.

Fault Diagnostic
Memory (P047):

None

Possible causes:

External fault

F128 to F255

Technology Board Faults |

Active:

Active in all operating status's

Fault Condition:

Faults for the technology board are displayed, as for all other faults, using their fault
number. If several faults are simultaneously indicated in the PT fault channel the firs
entered into the buffer will be displayed. Possible additional fault numbers can be se
the Fault Diagnostic Memory (P047):.

Fault Diagnostic
Memory (P047):

Word 0 = Number of occurred faults (can exceed 3)
Word 1 = Fault number 1
Word 2 = Fault number 2
Word 3 = Fault number 3

Possible causes:

Technology board fault-refer to the Technology board instruction manual

fault
nin
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8.2.9  Acknowledging Fault Messages

The fault message is acknowledged by:

e Depressing the SELECT key on the built-in operator control panel

or

« Depressing the R key on the optional operator control panel

or

¢ A positive transition at a binary selectable input which has been programmed as "fault reset"

The drive goes into operating status 08 if the start command is still present and into operating status o7 if the start
command is not present. After the fault has been acknowledge the "no fault" output function goes HIGH (i.e. no
fault).

8.2.10 Disabling / Activating Monitoring Functions

Monitoring functions can be disabled using index parameter P850.xx in any sequence (i.e. under any index). Indices
of P850.xx which are not used should be set to 0. Several monitoring functions (specifically FO07, F028, FO30 to
F037, FO40) are disabled when shipped from the factory. If these are to be activated the appropriate P850.xx must
be setto 0.

Example: F042 (tachometer fault) is to be disabled
Set P850.11, or any other P850 index value which is 0, to 42

Example: FO35 (stall protection) is to be activated
Set P850.07 to 0 (as shipped, P850.07 is set to 35 which disables the stall fault)
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8.3 Warnings

When an warning function is activated the following occurs:

e The binary ho warning" output function is set LOW (selectable function).

¢ The warning is indicated by the "ST" LED flashing on the microprocessor board or by the "FAULT" LED
flashing on the optional control panel.

8.3.1 Warning Displays

When a warning is active as indicated by the above indicators, the actual warning number or warning numbers if
more than one warning is present at the same time, can be seen at display parameters P049 and P050. Warnings
W00 to W14 are displayed on P049 and warnings W16 to W30 are displayed on PO50 The built-in operator panel
presents the warnings by assigning specific segments of the display to each warning. The optional operator panel
likewise displays the warnings in a coded manner.

The built-in display indicates the warnings by assigning a unique segment to each warning. The assignment of the
segments for parameters P048 and P0O50 are shown below:

P049 P0S0
— [o_1]2_ 3[4 _5[6_7 — T6_ 118 _1dz0_29722 29 <«— Warning #'s
L I O O B L I O O Y
Forp e ey ot e g . '
— (8910 —1tho 1414 — — |24—2926—2728 — 2430 — | «— Warning #'s

If the segment is lit then the indicated warning number is active.

The optional operator panelindicates the presence of warnings by displaying "0" or "1" in assigned positions in
the second line of the display. In this case when P049 or P050 is displayed the active warnings can be seen.

The displays for P049 and P050 are shown below. If the warning position indicates a "1" then that warning is active
whereas a "0" indicates no warning present.

P10]l4]9 WIA|IR|IN| I IN|G]|1 Pl0O]5]0 W[A|R|IN| I IN|G]|2
o1y 1yl yyy1 3111 ofaf2jaf 2y 114 y43 3y 1 1
14 1312 11 10 9 8 7 6 5 4 3 2 1 0 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

If the "R" key is pressed on the optional operator panel while the panel is in the operating display mode, the display
will switch to the dual parameter display mode and both P049 and P0O50 will be displayed and all warning will be
indicated at a glance.

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 (—Warning #'s

Wlaf a2 afa]a]afafaladad 14 1(P049)

wlalalaf 2|2 2] 22| 2 44141 11 1 (PO5S0)
30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 <—Warning #'s
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8.3.2 Warning Alarm List

w01

w02

w03

wo4

W05

W06

w07

w08

w09

Motor Over temperature
The warning is initiated it the calculated I2t reaches a value that corresponds to the final temperature of the
motor if rated motor current were flowing continuously.

Brush Length

If parameter P145 = xxx1, (binary length sensing) then a warning is initiated if a logic "0" signal is present
at terminal strip X12, terminal 211 on the motor interface optional module or if the cable between the motor
and module is broken.

If parameter P145 = xxx3, (analog length sensing), then the warning is initiated when the tehgtim.

Bearing Condition
If parameter P145 = xx1x, then a warning is initiated if a logic "1" signal is present at terminal strip X12,
terminal 212 on the motor interface optional module.

Motor Fan

If parameter P145 = x1xx, then a warning is initiated if a logic "0" signal is present at terminal strip X12,
terminal 213 on the motor interface optional module or if the cable between the motor fan sensor and
module is broken.

Motor Temperature, Binary Sensor

If parameter P145 = 1xxx, then a warning is initiated if a logic "0" signal is present at terminal strip X12,
terminal 214 on the motor interface optional module or if the cable between the motor sensor and module is
broken.

Motor Temperature, Analog Sensor
If parameter P146 = 1 or 2, then a warning is initiated if the motor temperature reaches or exceeds the value
set with parameter P147.

If parameter P146 = 3,5,7, or 9, then a warning is initiated if the motor temperature PTC temperature
switching level is reached.

Short Circuit at the Binary Outputs
If binary output hardware short circuit monitor operates the warning is initiated.

Drive Stalled

The warning is issued if the following conditions are true for a time longer than set with parameter p355:
* Positive or negative torque or current limit reached

* The armature current is greater than 1% of the drive controller rated current

e The actual value of speed is < 0.4% of maximum speed

Open Armature Circuit
The warning is initiated when the armature gating angle is at the minimum limit for more than 500 ms and
the armature current is < 1% of rated drive controller rated armature current.
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W10

W12

W16

W17

w21

w22

w23

W24

W25

W26

w28

w29

w30

12t of the Converter is too Large

This warning is initiated if the permissible 12t value for the particular converter is reached. Simultaneously
the current limit is automatically reduced to 100% of the converter rated current. The warning is canceled
if the current reference falls below 100% of rated converter current. Refer also to FO39 and parameter
PO75.

Automatic field current reduction (if motor EMF is too high)
The warning is only active if P0O82 = 1xx and is initiated if the following is valid for the armature gating
angle before limiting at K101:

Gate anglet > P151 - 8 (for continuous current operation)

Gate angle > 165 - 5° (for discontinuous current operation)

The field is automatically reduced if P082 = 11x and a warning, W12, is issued if the armature gate angle is
greater than the limit values shown above. The field is reduced by using a proportional armature gate angle
controller. The reference to the controller is the gate values values shown above for either continuous or
discontinuous current and the feedback is the actual gate angle at K101. The output of the controller is used
to reduce the EMF reference.

If a torque direction change is requested both torque directions are inhibited until the calculated gate angle
at K101 is less than 16%n the new torque direction.

Analog input main reference (terminals 4 and 5) faulted

The warning is initiated if P703 = 1x (4 to 20 ma input), and if the input current is less than 3 ma.
Also refer to FO46.

Analog selectable input reference (terminals 6 and 7) faulted

The warning is initiated if P713 = 1x (4 to 20 ma input), and if the input current is less than 3 ma.
Also refer to FO47.

Warning Signal at Selectable Binary Input 1
The external warning signal selected at binary input 1 (terminals 39) is active.

Warning Signal at Selectable Binary Input 2
The external warning signal selected at binary input 2 (terminals 40) is active.

Warning Signal at Selectable Binary Input 3
The external warning signal selected at binary input 3 (terminals 41) is active.

Warning Signal at Selectable Binary Input 4
The external warning signal selected at binary input 4 (terminals 42) is active.

Warning Signal at Selectable Binary Input 5
The external warning signal selected at binary input 5 (terminals 43) is active.

Warning Signal at Selectable Binary Input 6
The external warning signal selected at binary input 6 (terminals 36) is active.

Connection between the base unit and an option board is faulty

The warning is present if process data transfer between the basic converter and the option board is faulted.
Also refer to P911, P926, and P929.

Warning on the Technology Board

Warning on the Serial Interface Board

Notes
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9. Parameter List

The parameter list provides a description of all of the converter parameters. Parameters required for option boards are
described in separate documentation provided with the specific option board.

9.1 Parameter Summary Overview

Depending on the setting of parameter P052 different parameters will be displayed as shown in the following summary
overview tables.

DISPLAY PARAMETERS:
P052 =1] P052 =2| P052 =3 Function

P0O00 P0O00 P0O00 Operating status display

POO1 P0O01 PO01 Main reference terminals 4 and 5

P002 P002 P002 Main analog feedback terminals 60 to 64
P003 P003 P0O03 Selectable analog input terminals 6 and 7
P004 P0O04 Selectable analog input terminal 8

PO05 PO05 Selectable analog input terminal 10

P006 P006 P0O06 Selectable analog output terminal 14

P0O07 P0OO7 Selectable analog output terminal 16

P0O08 PO08 Selectable analog output terminal 18

P009 P009 Selectable analog output terminal 20

P010.ii | PO10 PO10 Binary input and control word display

PO11.i | PO11 PO11 Binary output and status word display

P0O12 PO12 Temperature measured at terminals 22 and 23
PO13 PO13 Motor temperature (for optional motor interface)
P0O14 P014 Brush length (for optional motor interface)
P0O15 PO15 PO15 AC Supply voltage after main contactor, armature phase (L2-L1) (V-U)
PO16 PO16 PO16 AC Supply voltage, field

PO17 PO17 PO17 AC supply frequency

P0O18 PO18 Gating angle, armature converter

PO19 PO19 PO19 Armature DC current

P020 P020 P020 Armature DC current reference

P021 P021 Torque reference after torque limiter

P022 P022 Torgue reference before torque limiter

cont'd
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DISPLAY PARAMETERS: cont'd
P052 =1] P052 =2|] P052 =3 Function
P023 P023 P023 Speed controller (reference - feedback) error
P024 P024 P024 Speed feedback from the pulse encoder
P025 P025 P025 Speed feedback at the speed controller
P026 P026 P026 Speed controller reference
P027 P027 P027 Ramp function generator output
P028 P028 Ramp function generator input after limiting
P029 P029 Ramp function generator input before limiting
P0O30 P0O30 Technology controller output
P032 P032 Technology controller feedback
P033 P0O33 Technology controller reference
P034 P034 Gating angle, field converter
P035 P035 PO35 Field current controller feedback
P036 P036 P036 Field current controller reference
PO37 PO37 Motor EMF actual value
P038 P038 P0O38 Motor armature voltage
P039 P0O39 EMF controller reference
P040 P040 P040 Status of all limit functions
P0O41 Connector number selected at parameter P861.01
P042 Connector number selected at parameter P861.02
P043 Selectable display parameter 1
P044 Display value assignment for P043
P045 Selectable display parameter 2
P0O46 Display value assignment for P045
PO47.ii | PO47.ii | PO47.ii | Fault diagnostic memory
P048 P048 P0O48 Operating hours
P049 P049 P049 Warning display for W00 to W14
P0O50 P0O50 P0O50 Warning display W16 to W30
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ACCESS AUTHORIZATION and PARAMETER DISPLAY:

P052 =1] P052 =2|] P052 =3 Function

P0O51 PO51 PO51 Key code parameter

P052 P052 P052 Selection of which parameters will be displayed
P053 P053 P053 Parameter storage selection method

P054 P054 P054 Parameter "set" selection to be displayed

PO55 P0O55 P0O55 Parameter page copy

P0O56 P056 P0O56 Display of the active parameter set

OPERATOR PANEL CONFIGURATION:

P052 =1] P052 =2|] P052 =3 Function

PO60 PO60 PO60O Software version number

P064 P064 P064 Optional operator control panel:  Operating display 1st line
P065 P065 P065 Optional operator control panel:  Operating display 2nd line
P0O66 P0O66 P0O66 Starting using the optional operator panel "I'" key

P0O67 P0O67 P0O67 Stopping using the optional operator panel "O" key

DRIVE CONTROLLER RATING:

P052 =1] P052 =2| P052 =3 Function

PO70 PO70 PO70 Interface board voltage rating

PO71 PO71 PO71 Rated armature converter AC supply voltage

P0O72 P0O72 PO72 Rated armature converter DC current

PO73 PO73 PO73 Rated field converter DC current

P0O74 P0O74 PO74 Power section control word

PO75 PO75 PO75 Control word for armature converter 12t

P0O76 P0O76 PO76 Select European or USA power section

PO77 PO77 PO77 Thermal reduction factor based on P075 (sets the maximum current limit va
PO78 PO78 PO78 Rated field converter AC supply voltage

ue)
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DRIVE CONTROL SELECTIONS:
P052 =1] P052 =2| P052 =3 Function

P0O80 PO80 Control word for the brake function

P082 P082 P082 Field control mode

P083 P083 P083 Speed feedback source

P084 P084 P084 Speed, current, torque control selection

P085 Delay time after JOG command is removed

P086 P086 Automatic restart delay time

pP0O87 pP0o87 Brake release time

P0O88 P0O88 Brake closing time

P089 Maximum wait time for voltage at the power section

P090 Supply voltage stabilization time

P091 P091 Main reference threshold for status 06

P092 Delay for field reversal (to allow for field decay before reversing the field)
P093 P093 Delay for drive starting when BOF 7 is used to start auxiliary equipment first
P094 P094 Delay to turn off auxiliary equipment using BOF 7

P095 P095 Delay time waiting in status 03.2 for the dc contactor to close.

ADJUSTABLE FIXED SETPOINTS:
P052 =1] P052 =2| P052 =3 Function

P096 P096 General digital fixed value on connector KO96
P0O97 P0O97 General digital fixed value on connector K097
P098 P098 General digital fixed value on connector KO98

P099 P099 General digital fixed value on connector K099
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MOTOR DEFINITION:

P052 =1] P052 =2|] P052 =3 Function
P100 P100 P100 Rated motor nameplate armature current
P101 P101 P101 Rated motor nameplate armature dc voltage
P102 P102 P102 Rated motor nameplate field current at base speed
P103 P103 P103 Minimum motor nameplate field current at maximum speed
P104 P104 P104 Tapered current limit speed point 1
P105 P105 P105 Tapered current limit current point 1
P106 P106 P106 Tapered current limit speed point 2
P107 P107 P107 Tapered current limit current point 2
P108 P108 P108 Tapered current limit maximum speed point
P109 P109 P109 Control word for tapered current limit
P110 P110 Armature circuit resistance
P111 P111 Armature circuit inductance
P112 P112 Field circuit resistance
P114 P114 P114 Motor thermal time constant
P115 P115 P115 Maximum speed for operation without a tachometer (EMF voltage control)
P117 Control word for the field characteristic
P118 Motor rated EMF
P119 Rated motor speed (base speed)
P120 Field current at 0% motor flux
P121 Measured motor field characteristics
to !
P139 Measured motor field characteristics

PULSE ENCODER DEFI

NITION:

P052 =1] P052 =2| P052 =3 Function

P140 P140 P140 Pulse encoder type (usually type 1)

P141 P141 P141 Pulses per revolution

P142 P142 P142 Control word for the pulse encoder (recommended setting is 010)
P143 P143 P143 Maximum motor speed ( see P452 for fine adjustment)

P144 P144 P144 Control word for positioning sensing




Page 9-6 9. Pararsieter Li

OPTIONAL MOTOR INTERFACE DEFINITION:
P052 =1] P052 =2| P052 =3 Function

P145 P145 Control parameter for the motor interface option

P146 P146 Motor temperature sensor selection (at terminals XM-204 & XM-205)
P147 P147 Warning temperature

P148 P148 Shutdown temperature

ARMATURE CURRENT CONTROL ADJUSTMENTS:
P52 =1 | P052=4 PO052 = Function

P150 Armature gate angle advance limit

P151 Armature gate angle retard limit

P152 Filtering of the supply frequency for gate tracking

P153 Control word for armature current controller feed forward

P154 Control word for the armature current controller

P155 P155 P155 Armature current controller proportional gain

P156 P156 P156 Armature current reference rate of change time constant

P157 Operating method for armature current reference rate of change integrator
P158 Time constant for the current reference integrator

P159 Threshold for the reversing logic of the armature converter (4q drives)

P160 Reversing logic dead time (4q drives)

ARMATURE CURRENT and TORQUE LIMITING:
P52 =1 | P052=4 PO052 = Function

P170 P170 Torgue or current control selection
P171 P171 P171 Positive Current limit bridge | (forward)
P172 P172 P172 Negative Current limit bridge Il (reverse)
P180 P180 P180 Positive torque limit 1

P181 P181 P181 Negative torque limit 1

P182 P182 Positive torque limit 2

P183 P183 Negative torque limit 2

P184 P184 Changeover speed for torque limits 1 and 2
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SPEED CONTROLLER FEEDBACK CONDITIONING:

P52 =1 | P052=4 P052 = Function
P200 P200 P200 Speed feedback smoothing filter time constant
P201 P201 Resonant frequency for the first band-stop filter
P202 P202 Quality of the first band-stop filter
P203 P203 Resonant frequency for the second band-stop filter
P204 P204 Quality of the second band-stop filter
P205 P205 Derivative adjustment of the speed controller feedback
SPEED CONTROLLER ADJUSTMENTS:
P52 =1 | P052=4 P052 = Function
P220 Speed controller integration time preset except for jog operations
p222 Changeover threshold between Pl and P control
pP223 pP223 Control word for speed control feed forward
pP224 pP224 Control word for the speed controller
P225 P225 P225 Speed controller proportional gain
P226 P226 P226 Speed controller integration time constant
pP227 p227 p227 Speed controller droop
P228 P228 P228 Speed reference filter time constant
pP229 pP229 pP229 Control word for master - slave operation
FIELD CURRENT CONTROLLER ADJUSTMENTS:
P52 =1 | P052=4 PO052 4 Function
P250 Field gate angle advance limit
P251 Field gate angle retard limit
pP252 Filtering of the supply frequency for gate tracking
P253 Control word for field control feed forward
P254 Control word for the field controller
P255 P255 P255 Field current controller proportional gain
P256 P256 P256 Field current controller integral time constant
pP257 pP257 pP257 Field economy current setting
P258 P258 Delay time for automatic field economy
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EMF VOLTAGE CONTROLLER ADJUSTMENTS:

P52 =1 | P052=4 P052 = Function
P273 Control word for field control feed forward
P274 Control word for the field controller

P275 P275 P275 EMF current controller proportional gain

P276 P276 P276 EMF current controller integral time constant
P277 EMF controller droop

RAMP FUNCTION GENERATOR ADJUSTMENTS:

P52 =1 | P052=4 PO052 = Function
P300 Positive limit for the ramp output
P301 Negative limit for the ramp output

P302 P302 Control word for the ramp generator

RAMP GENERATOR PA

RAMETER SET 1 ADJUSTMENTS:

P52 =1 | P052=4 P052 =3 Function

P303 P303 P303 Ramp up time 1

P304 P304 P304 Ramp down time 1

P305 P305 P305 Ramp start rounding time 1
P306 P306 P306 Ramp end rounding time 1

RAMP GENERATOR PA

RAMETER SET 2 ADJUSTMENTS:

P52 =1 | P052=4 P052 = Function
P307 P307 Ramp up time 2
P308 P308 Ramp down time 2
P309 P309 Ramp start rounding time 2
P310 P310 Ramp end rounding time 2

RAMP GENERATOR PA

RAMETER SET 3 ADJUSTMENTS:

P52 =1

P052 =7

P052 43 Function

P311
P312
P313
P314

Ramp up time 3
Ramp down time 3

Ramp start rounding time 3

Ramp end rounding time 3
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SPEED REFERENCE LIMITING ADJUSTMENTS:

P52 =1 | P052=4 P052 = Function
P315 Positive limit at the ramp generator input
P316 Negative limit at the ramp generator input
P317 P317 P317 Speed limit "maximum speed"
P318 P318 P318 Speed limit "minimum speed"
P319 P319 Speed reference reduction, positive direction
P320 P320 Speed reference reduction, negative direction
MONITORING ADJUSTMENTS:
P52 =1 | P052=4 P052 =3 Function
P351 P351 Threshold for the undervoltage trip
P352 P352 Threshold for the overvoltage trip
P353 Threshold for the phase failure trip
P354 P354 P354 Threshold for the overspeed trip
P355 P355 P355 Stall protection time
P357 P357 Threshold for tachometer loss fault
P362 P362 Threshold for speed controller monitoring
P363 P363 Time for the speed controller dynamic error
P364 Threshold for armature current controller monitoring
P365 Time for the current controller dynamic error
P366 Threshold for the EMF controller monitoring
P367 Time for the EMF controller dynamic error
P368 Threshold for the field current controller monitoring
P369 Time for the field current controller dynamic error
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LIMIT VALUE ADJUSTMENTS:
P52 =1] P052 =4 P052 3 Function

P370 P370 P370 Speed threshold for minimum speed (contactor drop out speed)
P371 P371 P371 Hysteresis for speed < minimum speed signal

P373 P373 P373 Speed threshold reference Nx1

P374 P374 P374 Hysteresis for speed < Nx1 signal

P376 P376 Speed threshold reference Nx2

pP377 P377 Hysteresis for speed < Nx2 signal

P379 P379 Speed threshold reference Nx3

P380 P380 Hysteresis for speed < Nx3 signal

P382 Speed threshold reference Nx4

P383 Hysteresis for speed < Nx4 signal

P385 Speed threshold reference Nx5

P386 Hysteresis for speed < Nx5 signal

P391 P391 P391 Armature current reference Ix

P392 P392 P392 Hysteresis for current > Ix signal

P394 Field current threshold reference for minimum field currgqtd

P395 Hysteresis for field current $phin signal

P396 Hysteresis for actual speed direction detection
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REFERENCE INPUT ADJUSTMENTS:
P52 =1 | P052=4 P052 3 Function

P401 P401 P401 Digital reference for terminal 39

P402 P402 P402 Digital reference for terminal 40

P403 P403 Digital reference for terminal 41

P404 P404 Digital reference for terminal 42

P405 P405 Digital reference for terminal 43

P406 P406 Digital reference for terminal 36

P409 P409 Jog (inching) reference for the control word

P410 P410 Jog (inching) reference by-pass the ramp for the control word

P411 P411 Thread (crawl) reference for the control word

P412 P412 Thread (crawl) reference by-pass the ramp for the control word
P413 P413 Fixed reference for the control word

P414 P414 Fixed reference by-pass the ramp for the control word

P415 P415 Additional reference before the Technology regulator for the control word
P416 P416 Additional reference before the ramp generator for the control word
P417 P417 Additional reference before the speed controller for the control word

P418 P418 Additional reference before the torque limiter for the control word

P419 P419 Additional reference before the current controller for the control word

TECHNOLOGY CONTROLLER ADJUSTMENTS:
P52 =1 ]| P052=4 PO052= Function

P420 P420 Feedback filter time constant

P421 P421 Derivative gain

P422 P422 Technology controller reference filter time constant
P424 P424 Control word for the Technology controller

P425 P425 Proportional gain

P426 P426 Integral time constant

P427 P427 Controller droop

P428 P428 Scaling factor for the Technology controller output
P430 P430 Positive Technology controller output

P431 P431 Negative Technology controller output

P432 P432 Positive limit for Technology controller droop

P433 P433 Negative limit for Technology controller droop
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MAXIMUM SPEED CALIBRATION:

P52 =1 ]| P052=4 PO052 = Function

P450 Maximum RPM of gear output (coarse)
P451 Maximum RPM of gear output (fine)

P452 P452 Maximum RPM of the motor (fine adjustment for the pulse encoder) ... see H

MOTOR POTENTIOMETER ADJUSTMENTS:

P52 =1 | P052=4 PO052 = Function

P460 P460 MOP operating mode

P461 P461 MOP setpoint

P462 P462 MOP ramp up time

P463 P463 MOP ramp down time

P464 P464 MOP output scaling

P465 P465 MOP time scaling (x1 or x60)
P466 P466 MOP preset source for BIF 68

DRAW (TENSION) / RATIO CONTROL ADJUSTMENTS:

P52 =1 | P052=4 PO052 3 Function

P470 P470 Speed Draw (tension) or Speed Ratio mode
P471 P471 Draw or Ratio value

"OSCILLATION" or "STEP" SPEED REFERENCE FUNCTION:

P52 =1 ]| P052=4 PO052= Function

P480 P480 P480 Reference 1 value for the time set with P481
P481 P481 P481 Time that reference 1 is active
P482 P482 P482 Reference 2 value for the time set with P483
P483 P483 P483 Time that reference 2 is active

MASTER / SLAVE CURRENT REFERENCE SELECTION:

P52 =1 ]| P052=4 PO052= Function

P500 P500 Reference source for the slave current / torque slave drive

9. Paraisteter L
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SPEED CONTROLLER FRICTION COMPENSATION ADJUSTMENTS.:

P52 =1 | P052=4 P052 = Function
P520 P520 Friction at zero speed (break away)
P521 P521 Friction at 10% speed
to to to
P529 P529 Friction at 90% speed
P530 P530 Friction at 100% speed and faster

SPEED CONTROLLER INERTIA COMPENSATION ADJUSTMENTS:

P52 =1 | P052 =4 PO052 3 Function
P540 P540 Accelerating time scaling
P541 P541 Accelerating proportional gain
P543 P543 Threshold for compensation based on speed controller speed error
P544 P544 Selection of an alternate acceleration rate
P545 P545 Selecting the acceleration source
P546 P546 Acceleration compensation filter time constant

SPEED CONTROLLER ADAPTATION FUNCTION ADJUSTMENTS:

P52 =1 | P052=4 P052= Function
P550 P550 Proportional gain adaptation below the lower threshold
P551 P551 Integral time adaptation below the lower threshold
P552 P552 Droop adaptation below the lower threshold
P553 P553 Source of proportional adaptation signal
P554 P554 Source of integral time adaptation signal
P555 P555 Source of droop adaptation signal
P556 P556 Lower proportional gain threshold
P557 P557 Lower integral time threshold
P558 P558 Lower droop threshold
P559 P559 Upper proportional gain threshold
P560 P560 Upper integral time threshold
P561 P561 Upper droop threshold
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CONFIGURING THE CURRENT / TORQUE FUNCTIONS:

P52 =1 | P052=4 PO052 3 Function
P600 Armature gate angle reference source
P601.ii | Armature current controller reference source before the current limiter
P602 Armature current controller feedback source selection
P603.ii | Variable current limit selection for torque direction |
P604.ii | Variable current limit selection for torque direction I
P605.ii | Variable torque limit selection for torque direction |
P606.ii | Variable torque limit selection for torque direction Il
P607.ii | Torque reference source selection

CONFIGURING THE SPEED CONTROLLER FUNCTION:

P52 =1 | P052=4 PO052 3 Function
P608.ii | P608.ii | Speed controller reference source selector
P609 Speed controller feedback source selector

CONFIGURING THE FIE

LD and EMF CONTROL FUNCTIONS:

P52 =1

P052 =7

P052

3 Function

P610
P611.ii
P612
P613.ii
P614.ii
P615.ii
P616

Field gate angle reference source selection

Field current controller reference source selection

Field current controller feedback source selection

Field current controller reference positive limit selection
Field current controller reference negative limit selection
EMF voltage controller reference source selection

EMEF voltage controller feedback source selection
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CONFIGURING THE RAMP GENERATOR:
P52 =1 ]| P052=4 PO052 = Function

P620.ii | Positive limit source for the ramp output

P621.ii | Negative limit source for the ramp output

P622.ii | Source selection of the speed controller reference before the limiter
P623.ii | Selection of the ramp input source

P624 Selection of the ramp time reduction signal

P625.ii | Selection of the positive limit source for the ramp

P626.ii | Selection of the negative limit source for the ramp

P627.ii | Selection of the reference input after the enable function

P628.ii | Selection of the reference input before the enable function

P629 Ramp generator preset value selector

CONFIGURING THE TECHNOLOGY CONTROLLER:
P52 =1 | P052=4 PO052 = Function

P630.ii | P630.ii | Technology controller reference source

P631.ii | P631.ii | Technology controller feedback source

P632 P632 Maximum output limit selector

P633 P633 Scaling factor at the Technology controller output
P634 P634 Minimum output limit selector

CONFIGURING THE ACCELERATION COMPENSATION SOURCE
P052 =1] P052 =4 P052 43 Function

P635.ii | P635.ii | Selection of acceleration torgue compensation source

CONFIGURING THE CONVERTER CONTROL WORD
P052 =1] P052 =4 P052 43 Function

P640 P640 Control word selection
P641 P641 Source selection of the assignable control word STWF

P642.ii | P642.ii | Assignment of bits within the assignable control word STWF
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FREELY DEFINED FUNCTION BLOCK PARAMETERS

P052 =1] P052 =4 PO052 43 Function
P650.ii | Input selector for adder 1
P651.ii | Input A selector for multiplier / divider 1
P652 Input B selector for multiplier / divider 1
P653.ii | Input A selector for divider function
P654 Input B selector for divider function
P655 Input selector for inverter 1
P656.ii | Input A selector for switch 1
P657 Input B selector for switch 1
P658 Input selector for absolute value 1 function
P659 Input A selector for limit detector 1
P660 Input B selector for limit detector 1
P661.ii | Input selector for adder 2
P662.ii | Input A selector for multiplier / divider 2
P663 Input B selector for multiplier / divider 2
P664 Input selector the general function generator
P665 Input selector for inverter 2
P666.ii | Input A selector for switch 2
P667 Input B selector for switch 2
P668 Input selector for the limiter function
P669 Input selector for absolute value 2 function
P670 Input A selector for limit detector 2
P671 Input B selector for limit detector 2
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FREELY DEFINED FUNCTION BLOCK PARAMETERS cont'd

P052 =1] P052 =4 PO052 43 Function
P672 Input selector for adder 3
P673 Input A selector for multiplier / divider 3
P674 Input B selector for multiplier / divider 3
P675 Input selector for inverter 3
P676 Input A selector for switch 3
P677 Input B selector for switch 3
P679 Deadband adjustment
P680 Multiplication factor for multiplier 1
P681 Multiplication factor for multiplier 2
P682 Multiplication factor for multiplier 3
P683 Minimum diameter adjustment
P684 Control word for divider / diameter compensated speed calculator
P686 Positive limit value for the limiter
P687 Negative limit value for the limiter
P688 Control word for the absolute value function 1
P689 Filter time constant for absolute value function 1
P690 Control word for the absolute value function 2
P691 Filter time constant for absolute value function 2
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FREELY DEFINED FUNCTION BLOCK PARAMETERS cont'd

P052 =1] P052 =4 PO052 43 Function

P692 Control word for limit detector 1
P693 Hysteresis for limit detector 1
P694 Control word for limit detector 2
P695 Hysteresis for limit detector 2
P696 Line speed range adjustment
P697 Diameter range adjustment
P698.ii | X axis function generator points
P699.ii | Y axis function generator points
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ANALOG INPUTS:

P052 =1] P052 =4 PO052 43 Function
P700 Resolution of the main reference at terminals 4 and 5
pP701 pP701 pP701 Scaling main reference terminals 4 and 5
P702 pP702 pP702 Offset of main reference terminals 4 and 5
P703 P703 P703 Control word for the main reference terminals 4 and 5
P704 P704 P704 Filter time for the main reference terminal 4 and 5
P706 P706 P706 Scaling main feedback terminals 60 to 64
P707 P707 pP707 Offset of main feedback terminals 60 to 64
P708 P708 P708 Control word for the main feedback terminals 60 to 64
P709 P709 P709 Filter time for the main feedback terminals 60 to 64
P710 Resolution of analog input 1 at terminals 6 and 7

P711 P711 pP711 Scaling analog input terminals 6 and 7
pP712 pP712 P712 Offset of analog input terminals 6 and 7
pP713 pP713 P713 Control word for the analog input terminals 6 and 7
P714 P714 P714 Filter time for the analog input terminal 6 and 7

P716 P716 Scaling analog input terminal 8

pP717 P717 Offset of analog input terminal 8

pP718 pP718 Control word for the analog input terminal 8

P719 P719 Filter time for the analog input terminal 8

pP721 p721 Scaling analog input terminal 10

pP722 pP722 Offset of analog input terminal 10

pP723 pP723 Control word for the analog input terminal 10

pP724 P724 Filter time for the analog input terminal 10




Page 9-20

9. Paraisteter L

ANALOG OUTPUTS:

P052 =1] P052 =4 PO052 43 Function
P739 P739 P739 Control word for armature current output at terminal 12
P740 P740 P740 Selecting the function of terminal 14 output
P741 P741 pP741 Control word for terminal 14 output
P742 P742 P742 Filter time constant for terminal 14 output
P743 P743 P743 Offset for terminal 14 output
P744 P744 P744 Scaling for terminal 14 output
P745 P745 Selecting the function of terminal 16 output
P746 P746 Control word for terminal 16 output
pP747 P747 Filter time constant for terminal 16 output
P748 P748 Offset for terminal 16 output
P749 P749 Scaling for terminal 16 output
P750 P750 Selecting the function of terminal 18 output
P751 P751 Control word for terminal 18 output
P752 P752 Filter time constant for terminal 18 output
P753 P753 Offset for terminal 18 output
P754 P754 Scaling for terminal 18 output
P755 P755 Selecting the function of terminal 20 output
P756 P756 Control word for terminal 20 output
P757 P757 Filter time constant for terminal 20 output
P758 P758 Offset for terminal 20 output
P759 P759 Scaling for terminal 20 output
BINARY INPUTS:
P052 =1] P052 =4 PO052 43 Function
P761 P761 P761 Selecting the function of terminal 39
P762 P762 P762 Selecting the function of terminal 40
P763 P763 Selecting the function of terminal 41
P764.ii | P764.ii | Selecting the function of terminal 42
P765.ii | P765.ii | Selecting the function of terminal 43
P766 P766 Selecting the function of terminal 36
P767 pP767 Delay time for the external fault input
P769 P769 Control word for start, stop, and thread commanaismentary or maintained)
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BINARY OUTPUTS:

P052 =1] P052 =4 PO052 43 Function
P770 pP770 Control word for binary outputs

P771 P771 P771 Selecting the function of terminal 46
pP772 P772 Selecting the function of terminal 48
P773 P773 Selecting the function of terminal 50
P774 P774 Selecting the function of terminal 52
P775 P775 Delay time for binary output at terminal 46
P776 P776 Delay time for binary output at terminal 48
P777 P777 Delay time for binary output at terminal 50
pP778 P778 Delay time for binary output at terminal 52

DRIVE CONTROLLER S

ERIAL INTERFACES:

P052 =1] P052 =34 PO052 43 Function
P780 P780 RS485 protocol selection at X500
pP781 pP781 RS485 number of process data words in the telegram
pP782 pP782 RS485 number of parameter data words in the telegram
P783 P783 RS485 Baud rate
P784.ii | P784.ii | RS485 process data value assignments
P786 P786 RS485 bus address
pP787 pP787 RS485 telegram failure time for USS protocol on X500
p788 pP788 RS485 telegram failure time for Peer to Peer protocol on X500
P790 P790 P790 RS232 protocol selection at X501
P791 P791 RS232 number of process data words in the telegram
P792 P792 RS232 number of parameter data words in the telegram
P973 P973 P973 RS232 Baud rate
P794.ii | P794.ii | RS232 process data value assignments
P796 P796 RS232 bus address
P797 P797 RS232 telegram failure time
P798 P798 P798 RS232 control word
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DIAGNOSTIC TRACE BUFFER PARAMETERS:
P052 =1] P052 =4 P052 943 Function

P840 Number of recorder data lines

P841.ii | Recorded values for diagnostic buffer 1
P842.ii | Recorded values for diagnostic buffer 2
P843.ii | Recorded values for diagnostic buffer 3
P844.ii | Recorded values for diagnostic buffer 4
P845.ii | Recorded values for diagnostic buffer 5
P846.ii | Recorded values for diagnostic buffer 6
P847.ii | Recorded values for diagnostic buffer 7
P848.ii | Recorded values for diagnostic buffer 8

P849 Trigger location

DISABLE FAULTS AND SPONTANEOUS MESSAGES:
P052 =1] P052 =4 P052 43 Function

P850.ii | P850.ii | Disable fault monitoring

P855 Control word for parameter change reports (spontaneous messages)
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DIAGNOSTIC TRACE BUFFER FUNCTIONS:

P052 =1] P052 =4 PO052 43 Function

P860 Control word for thyristor diagnostics

P861.ii | Number of the connectors used in diagnostic tracing

P862 Connector number of diagnostic trigger

P863 Diagnostic trigger condition

P864 Percentage value for the diagnostic trace trigger condition

P865 Sampling interval for the diagnostic trace

P866 Trigger delay for diagnostic tracing

P867 Control bit for diagnostic tracing

P868 Recording speed of the analog output

P869 Mode of the analog output for trace buffer output

P870 Output mode of the trace buffer

P871 Number of write accesses to the EEPROM

pP872 Number of page write accesses to the EEPROM
P880.ii | P880.ii | P880.ii | Fault parameter

P881 Segment number of the basic address

pP882 Segment offset of the basic address

P883.ii | Contents of the specified address

INTERNAL CONVERTER ADJUSTMENTS:

Yy

P052 =1] P052 =4 PO052 43 Function
P884 Offset adjustment for the field current feedback analog channel
P885 Offset adjustment for the main feedback analog channel 1
P886 Offset adjustment for the main feedback analog channel 2
P887.ii | Correction of the measured time instants for the supply zero crossings
OPTION BOARD SETUP PARAMETERS:
P052 =1] P052 =4 PO052 43 Function
P900 Setup parameters for optional communications boards (CS51) and technolo
to boards (22006 and PT1). Refer to the specific option board manual for
P971.ii | parameter details.
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9.2 Parameter Description

Display Parameters P00O to PO50

PO00  Operating status displays ( refer to section 8.1 )

P001 Display of main reference (terminals 4 and 5)
Nominal display range: -100.00 to 100.00% of the nominal input voltage scaled using P701.
Value range (steps): -200.0 t0 199.99% (0.01%)

P002 Display of analog tachometer (terminals 60 to 64)
Nominal display range: -100.00 to 100.00% of the nominal input voltage scaled using P706.
Value range (steps): -200.0 t0 199.99% (0.01%)

P003 Display of analog input 1 (terminals 6 and 7)
Nominal display range: -100.00 to 100.00% of the nominal input voltage scaled using P711.
Value range (steps): -200.0 to 199.99% (0.01%)

P004 Display of analog input 2 (terminals 8 and 9)
Nominal display range: -100.00 to 100.00% of the nominal input voltage scaled using P716.
Value range (steps): -200.0 t0 199.99% (0.01%)

P0O05 Display of analog input 3 (terminals 10 and 11)
Nominal display range: -100.00 to 100.00% of the nominal input voltage scaled using P721.
Value range (steps): -200.0 t0 199.99% (0.01%)

P006 Display programmable output 1 (terminal 14)

Nominal display range: -100.00 to 100.00% of the analog value selected using P740, P741 (sign, absolute

value, inverted), and P742 (filtering).
Value range (steps): -200.0 t0 199.99% (0.01%)

P007 Display programmable output 2 (terminal 16)

Nominal display range: -100.00 to 100.00% of the analog value selected using P745, P746 (sign, absolute

value, inverted), and P747 (filtering).
Value range (steps): -200.0 t0 199.99% (0.01%)

P008 Display programmable output 3 (terminal 18)

Nominal display range: -100.00 to 100.00% of the analog value selected using P750, P751 (sign, absolute

value, inverted), and P752 (filtering).
Value range (steps): -200.0 t0 199.99% (0.01%)

P009 Display programmable output 4 (terminal 20)

Nominal display range: -100.00 to 100.00% of the analog value selected using P755, P756 (sign, absolute

value, inverted), and P757 (filtering).
Value range (steps): -200.0 t0 199.99% (0.01%)



9. Parameter List R&ge 9-

P010.ii Status of the Binary Inputs or Control Words STW & STWF
This indexed parameter displays the status of the binary input terminals and all of the control word source
words and the resulting control words.

Built-in Display
__ [0_1I[2_3[4_5[6_7

I N A N
— |8 — 910 —11h> —1314 1§

Optional Display

Optional Display (Two line mode)

EfO] Ol 2] 321 Y1y 4 1

12 11 10 9 8 7 6 5 4 3 2 1 O
If one or more of the segments is lit or if a bit is = "1", then the indicated binary function is energized.

Index .00 displays the status of the binary input terminals at K335.

40 41 42 43 36 E-Sto XM211  XMZ12 XM213 XM2?14
3 4 B b v 8 9 10 1] 17

Terminal # 37] 38 3
Segment or Bit # 0 1

NIo

Index .01 displays the status of the control word STW selected with P640 at K315 (see 10.5.1).

Index .02 displays the status of the control word STWF selected with P641 at K316 (see 10.5.2).

Index .03 displays the status of the actual STW control word after combining control word inputs at K317.
Index .04 displays the status of the actual STWF control word after combining control word inputs at K318.

Refer to block diagram in section 15, sheet 6, and section 10.5 for more information.
If parameter P010.ii is read from a serial port, the status segments are represented as bits as shown on sheet 6 of the

block diagram in section 15. Connectors are also available for each P010 index value so that the status can be
continuously monitored through a serial port if desired.
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PO11.ii Status of the Binary Outputs and Drive Status Words
This indexed parameter displays the status of the binary output terminals and all three of the drive status

words.

Built-in Display

— Jo_1[2_ 3[4 _5]6_ 7
e
(N O B A
— | 8— 910 1tho — 1414 —15

Optional Display
il BII|N|]. | OJu|t |p
I I T e e e I I e I e Y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 11 0 Bi

Optional Display (Two line mode)

Al 11y 3y 4y 11

14 13 12 11 10 9 8 7 6 5 4 3 2 110 Bi

If one or more of the segments is lit or if a bit is = "1", then the indicated binary output terminal is
energized.

Index .00 displays the status of the binary output terminals.

Segment or Bitf Terminal Function
1 46 Select Binary 1
2 48 Select Binary 2
3 50 Select Binary 3
4 52 Select Binary 4
7 90 & 91 "M" contactor

Index .01 displays the main status word ZSW at K325.
Index .02 displays the drive specific status word ZSW1 at K326.
Index .03 displays the drive specific status word ZSW?2 at K327.

Refer to block diagram in section 15, sheet 4, for more information.
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P0O12

PO13

P0O14

PO15

PO16

PO17

P018

PO19

P020

P0O21

P022

Display of the temperature measured at terminals 22 and 23
Nominal display range: 0 to 92 (using sensor type KTY84)
Value range (steps) 0 to Z%D(1°C)

Motor temperature display (optional motor interface)
Nominal display range: 0 to 25D for P146 =1

13 to 246C for P146 =2
Value range (steps) 0 to Z8D(1°C)

Brush length display (optional motor interface)
Nominal display range: 0 to 80% 100%
0% is approximately 12 mm: lengths > 80% are displayed as 100%

Steps: 0.1%

Supply voltage display; phase V-U (armature supply after the main contactor)
Nominal display range: 60.0 to 750.0 volts RMS
Value range (steps): 0.0 to 1500.0 (0.1V)

Supply voltage display (field)

Nominal display range: 100.0to 477.0V

Value range (steps): 0.0t0 477.0V (0.1V)

Note: P016 will not display voltages greater than approximately 477 volts.

Supply frequency display
Nominal display range: 40.00 to 65.00 Hz
Value range (steps): 0.00 to 100.00 Hz (0.01 Hz)

Firing angle display (armature)
Nominal display range: 0.00 to 180.00 degrees
Value range (steps): 0.00 to 180.00 degrees (0.01 degrees)

Armature current feedback display
Nominal display range: -100.0 to 100.0% of the matonature current based on P100.

Value range (steps): -400.0 to 400.0% (0.1%)

Armature current reference display
Nominal display range: -100.0 to 100.0% of the maronature current based on P100.

Value range (steps): -400.0 to 400.0% (0.1%)

Display of the torque reference after torque limiting

Nominal display range: -100.0 to 100.0% of the motor rated torque(rated torque = motor rated armature
current(P100) x flux at rated motor field current(P102))

Value range (steps): -400.0 to 400.0% (0.1%)

Display of the torque reference before torque limiting

Nominal display range: -100.0 to 100.0% of the motor rated torque(= motor rated armature current(P100)
x flux at rated motor field current(P102))

Value range (steps): -400.0 to 400.0% (0.1%)



Page 9-28 9. Paramsieter Li

P023  Speed controller (reference-feedback) difference display
Nominal display range: -100.00 to 100.00% of maximum speed
Value range (steps): -200.0 t0 199.99% (0.01%)

P024  Display of the pulse encoder speed feedback
Nominal display range: -100.00 to 100.00% of maximum speed
Value range (steps): -200.0 t0 199.99% (0.01%)

P025 Display of the speed feedback
Nominal display range: -100.00 to 100.00% of maximum speed
Value range (steps): -200.0 t0 199.99% (0.01%)

P026 Display of speed reference
Nominal display range: -100.00 to 100.00% of maximum speed
Value range (steps): -200.0 t0 199.99% (0.01%)

P027 Display of the ramp generator output
Nominal display range: -100.00 to 100.00% of maximum speed
Value range (steps): -200.0 t0 199.99% (0.01%)

P028  Display of the ramp generator input after limiting
Nominal display range: -100.00 to 100.00% of maximum speed
Value range (steps): -200.0 t0 199.99% (0.01%)

P029  Display of the ramp generator input before limiting
Nominal display range: -100.00 to 100.00% of maximum speed
Value range (steps): -200.0 t0 199.99% (0.01%)

P030 Display of the technology controller output
Nominal display range: -100.00 to 100.00% of maximum speed
Value range (steps): -200.0 t0 199.99% (0.01%)

P032 Display of the technology controller feedback
Nominal display range: -100.00 to 100.00% of maximum speed
Value range (steps): -200.0 t0 199.99% (0.01%)

P033 Display of the technology controller reference
Nominal display range: -100.00 to 100.00% of maximum speed
Value range (steps): -200.0 t0 199.99% (0.01%)

P034  Firing angle display (field)
Value range (steps): 0.00 to 180.00 degrees (0.01 degrees)

P035 Display of the field current feedback
Nominal display range: 0.0 to 100.0% of the rated motor field current (P102)
Value range (steps): 0.0 to 199.9% (0.1%)

P036 Display of the field current reference
Nominal display range: 0.0 to 100.0% of the rated motor field current (P102)
Value range (steps): 0.0 to 199.9% (0.1%)

P037 Display of the EMF controller feedback
Value range (steps): -1500.0 to 1500.0 V (0.1 V)

P038 Display of the armature voltage
Value range (steps): -1500.0 to 1500.0 V (0.1 V)
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P039 Display of the EMF controller reference
This parameter indicates the EMF reference which is controlled in the field weakening range. This value is
obtained from: (Yhotor rated !motor ratedk Ra) so that EMF reference = P101 - P100 x P110

Value range (steps): 0.0 to 1500.0V (0.1 V)

P040 Display of limits
This parameter displays the status of the controller limit functions;

Built-in Display

— Jo_1]2__3[4_5[6_7
e

ol et et o

— | 8— 910 1tho — 1414 —14
Optional Display

Plo]4]|o0 L|IIM]. |IBJI |[T]|S

1020 221100 443 3 1%

14 13 12 11 10 9 8 6 5 4 3 2 10
Optional Display (Two line mode)
Bla| 112 113 22101 4 34 34 14 1

14 13 12 11 10 9 8 6 5 4 3 2 10

If one or more of the segments is lit or if a bit is = "1", then the indicated limit has been reached.

Segment or Bit| Function

Positive ramp generator reference reached
Positive speed controller reference reached
Positive torque limit reached

Positive armature current limit reached
Armature gate angle advance limit reached
Positive field current limit reached

Field gate angle advance limit reached

not used

Negative ramp generator reference reached
Negative speed controller reference reached
10 Negative torque limit reached

11 Negative armature current limit reached

12 Armature gate angle retard limit reached

13 Negative field current limit reached

14 Field gate angle retard limit reached

©Co~NOOUOPA~AWNEFO
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P041 Display of the connector selected at parameter P861.01 (diagnostic trace)
Nominal display range: -100.0 to 100.0%
Value range (steps): -199.9 t0 199.9% (0.1%)

P042 Display of the connector selected at parameter P861.02 (diagnostic trace)
Nominal display range: -100.0 to 100.0%
Value range (steps): -199.9 t0 199.9% (0.1%)

P043  Assignable display parameter 1
Displays the value of the connector selected at parameter P044
Nominal display range: -100.0 to 100.0%
Value range (steps): -199.9 t0 199.9% (0.1%)

P044  Selects the connector to be displayed for assignable display parameter P043
This is the connector number whose value will be displayed at P043. This valustm&dtin permanent
memory and will be lost when power is turned off.
Factory setting: 0 Value range: 0 to 399
Access: 10 Change: on-line

P045  Assignable display parameter 2
Displays the value of the connector selected at parameter P046
Nominal display range: -100.0 to 100.0%
Value range (steps): -199.9 to 199.9% (0.1%)

P046  Selects the connector to be displayed for assignable display parameter P045
This is the connector number whose value will be displayed at P045. This valustm@dtin permanent
memory and will be lost when power is turned off.
Factory setting: 0 Value range: 0 to 399
Access: 10 Change: on-line

P047.ii Fault diagnostic memory
Nominal display range: Hexadecimal number 0000 to FFFF
P047.00 wordO
P047.01 word 1
to
P047.15 word 15

P048  Operating hours display
Time that the drive was in operating status's I, Il, or --
All times > 0.1 seconds are added to the accumulated time
Factory setting: 0 Value range (steps): 0 to 65535 hours (1 hour)

P049 Display of warning messages W00 to W14
Refer to section 8.3

P050 Display of warning messages W16 to W30
Refer to section 8.3
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Key Parameter and Parameter Output

P0O51 Key parameter
Used to gain access to parameter change and to initiate various actions.
0 No access authorization
10 Access authorization to parameter values for operating personnel
11 Print out parameters changed from the default value (see sections 10.7, 10.7.1)
12 Print out the complete parameter list (see sections 10.7, 10.7.1)
13 Print out the fault diagnostic after a fault has occurred (see sections 10.7, 10.7.1)
14 Print out the trace buffer (refer to parameters P861 to P867) (see sections 10.7, 10.7.1)
15 Parameter output for changed parameters to a PC (see sections 10.7, 10.7.2)
16 Complete parameter output to a PC (see sections 10.7, 10.7.2)
17 Fault diagnostic to a PC after a fault (see sections 10.7, 10.7.2)
18 Output of the trace buffer to a PC (see parameters P861 to P867 and section 10.7.2)
19 Trace buffer analog output (see sections 10.11)
20 Access authorization to parameter values for technical personnel
21 Reset all parameters to the factory default value
22 Perform internal analog offset adjustmenisgt be performed if PIB is changed)
23 Read in a parameter set from a PC
24 Select "Step Function" reference
25 Perform self-tuning for the armature and field current controllers
26 Perform self-tuning for the speed controller
27 Perform self-tuning for field weakening applications
28 Perform self-tuning for friction and acceleration compensation of the speed controller
30 Access for service personnel
40 Access for authorized service personnel

Factory setting: O Value range: 0 to 40
Access: always Change: on-line

Note 1: For functions that are executed from the serial interface such as P51 = 11, the control parameters
for the serial interface must be set correctly. Refer to parameters P780 for RS485 and P790 for
RS232.

Note 2: P051 can not be changed from the serial ports.

P052  Select the parameters to be displayed on the operator panel
0 Only parameters whose values deviate from the factory settings are displayed.
Note: In this mode, longer response times of up to 2 seconds can occur when depressing the raise or
lower keys due to the search time to get from one parameter to a distant parameter.
1 Only parameters needed for simple applications are displayed
2 Additional parameters are displayed for medium complex applications
3 All parameters are displayed

Factory setting: 3 Value range: 0 to 3
Access: 10 Change: on-line
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PO53

P054

P0O55

P056

Control word for the parameter memory

X0 Only store parameter P053 in EEPROM

x1 Store all parameters in EEPROM

0x Do not store process data

1x Store all process data that is non-volatile

2x Store only the contents of the fault memory ( onlyfeersion 2.2 )

Note: If the non-volatile process data is not stored (P053 = 0x), then the following data is lost when the
drive controller is switched off:
® |ast operating status ® Contents of the fault memory
® Reserved process data ® Reserved process data
® Operating time ® Number of write accesses to the EEPROM
® EEPROM check sum  Motor temperature rise
® Thyristor temperature rise
A hardware write protect feature is also available using microprocessor board jumper XJ1.
Factory setting: 11 Value range: 00 to 21
Access: 20 Change: on-line

Select the parameter set to be displayed and changed
1 Standard parameter set 1
2 -4 Alternate parameter sets 2 to 4

There are 4 parameter sets for parameters P100 to P599. Parameter sets 2 to 4 are identified in the display
by a "number" in front of the "P" (e.@P102for parameter P102 in the 3 rd parameter set).

Only the parameters in the set selected with P0O54 can be changed. P054 does not select the active
parameter set but rather the parameter set to be displayed and allowed to be changed. BIF's 33, 34, and 35
select the active parameter set.

Factory setting: 1 Value range: 1to 4
Access: 10 Change: on-line

Page copy parameter

This parameter allows the 4 parameter sets for parameters P100 to P599 to be copied one to another or

exchanged between one another. The copy or exchange takes place after the parameter sets have been

selected, and the drive off line or stopped, and the parameter mode key is pressed. P055 is not stored in the

EEPROM and is initially set to 012. After a copy or exchange the control power must remain on for at least

3 minutes to assure that the parameter values are stored in EEPROM.

Oxy Copy or exchange is not allowed. PO055 is automatically returned to this value after the copy or
exchange is completed.

1xy Parameter set "x" (1, 2, 3, or 4) is copied to parameter set "y" (1, 2, 3, or 4). Parameter sety is
overwritten with parameter set x.

2xy Parameter sets x and y are exchanged.

Factory setting: 012  Value range: 011 to 244 (1)

Access: 20 Change: off-line

Active parameter set selection display
This is a display parameter that shows the active parameter set being used. The active parameter set is
selected with BIF 33, 34, or 35 using terminal inputs or serial link commands.
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SIMOREG Converter Definition

P0O60

P0O64

P0O65

P0O66

PO67

Software version number
Access: can only be read

Optional operator control panel: Operating display, 1st line

Parameter number which should be displayed in the first line of the operating display.
Factory setting: 0 Value range: 0 to 48

Access: 10 Change: on-line

Optional operator control panel: Operating display, 2nd line

0 The parameter set at P064 is displayed in two lines.

1to 48 Parameter number which is to be displayed in the second line of the operating display.
Factory setting: 0 Value range: 0 to 48

Access: 10 Change: on-line

Start with the "I" key on the optional operator panel

0 "I" key is not used

1 "I" key is used to start the drive but doesn't provide regulator enable
2 "I" key starts the drive and also provides drive enable

Factory setting: 0 Value range: 0 to 2

Access: 20 Change: off-line

Stop with the "O" key on the optional operator panel

1 "O" key is used to provide a normal stop command

2 "O" key is used to provide a coast stop command

3 "O" key is used to provide a quick stop command

The stop key is always functional using the selected stop method.
Factory setting: 1 Value range: 1to0 3

Access: 20 Change: off-line

SIMOREG Power Section Definition

PO70

PO71

Power Interface board type

Defines the voltage rating of the power interface board. All standard SE&A chassis designs through 850 A
use the 230 to 500 volt design. Hi-Power tripler designs will uses either the 230 to 500 volt setting or the
750 volt setting depending on the voltage used in the application.

1 PIB modified for operation with very low voltage (Special applications only)

2 PIB for 230 V to 500 V converters (range 85 to 500 volts including triplers connected for 500 volts)

3 PIB for 750 VDC converters (tripler designs with attenuator board connected for 750 volts)

Factory setting: When initializing a sub-menu appears where this value has to be manually set.

Value range: 1to 3

Access: 20 Change: off-line

Rated armature converter AC supply voltage

The armature supply voltage must be specified with P071 for the nominal voltage that the power section is
to be operated at. This is used to set the threshold level for under voltage, over voltage, and phase loss
monitoring (P351, P352, P353).

Factory setting: When initializing a sub-menu appears where this value needs to be manually set.

Value range (steps): 10 to 1000 V (1 V)

Access: 20 Change: off-line
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P0O72

PO73

PO74

PO75
Note:

PO76

Rated converter armature current

This is the rated DC output current of the power converter for the armature circuit. This value is located on
the drive controller nameplate.

Factory setting: When initializing a sub-menu appears where this value has to be manually set.

Value range (steps): 1.0 to 6553.0 A (0.1 A)

Access: 20 Change: off-line

Rated converter field current

This is the rated DC output current of the field power converter at power terminals 80 and 81. This value is
located on the drive controller nameplate.

Factory setting: When initializing a sub-menu appears where this value has to be manually set.

Value range (steps): 1.00 to 100.00 A (0.01 A)

Access: 20 Change: off-line

Control word for the power section

xx1 1-quadrant converters

xX2 4-quadrant converters

x0x No parallel sitor assemblies

x1x to x5x Number of parallel sitor assemblies (European design only)
Oxx Short gate pulses for armature converters (pulse train 0.89 ms)
1xx Long gate pulses for high inductive loads

Factory setting: When initializing a sub-menu appears where this value is manually set.
Value range (steps): 001 to 152 (1 Hex)
Access: 20 Change: off-line

Control word for the power section 12t monitoring (European units only)

For SE&A converters the setting of PO75 has no significance since P076 = 2 acts like PO75 = x1
and P076 = 3 results in limiting to PO77 * 1.8 * PO72.

X0 The I2t monitoring for the power section is disabled and the armature current is limited to the rated
converter current PO77.

x1 The It monitoring for the power section is disabled and the maximum armature current is limited to
150% of rated drive controller curren077.

x2 The I2t monitoring for the power section is active and the maximum armature current is limited to
150% of rated drive controller currenP077.

02 When the I2t monitoring for the power section responds, warning W10 is issued and the limit for the
armature current is automatically lowered to the rated converter current until the calculated equivalent
junction temperature drops below the specific converter response threshold.

12 Fault FO39 is issued and the converter is shutdown when the [2t monitoring for the power section

responds.
Factory setting: 00 Value range (steps): 00 to 12 (1 Hex)
Access: 20 Change: on-line

Select EU/US power section

1 European converter

2 US converter max overload = 150% of PO72

3 US converter max overload = 180% of P072 (used only for 2600 and 3600 amp 4Q converters)
Factory setting: When initializing a sub-menu appears where this value has to be manually set. When
P0O76 = 2 or 3, then the I2t monitoring of the power converter is disables even if PO75 = x2.

Value range (steps): 1 to 3 (1 Hex)

Access: 20 Change: off-line
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P0O77  Thermal reduction factor
This parameter is used to adjust the overload factor of the armature converter depending on the selection at
P0O75. The maximum current limit will be PO77 * PO72 or 1.5 * PO77 * PO72.
Factory setting: 1.00 Value range (steps): 0.50 to 1.00 (0.01)
Access: 20 Change: off-line

P078 Rated field converter AC supply voltage
The field AC supply voltage must be specified with PO78 for the nominal voltage that the power section is
to be operated at.
For 460 or 480 volt field operation set PO78 = 416or 230 volt field operation set P078 = 230.
Factory setting: 400 V
Value range (steps): 85to 415V (1 V)
Access: 20 Change: off-line

Converter Control Settings

P080  Control word for the brake logic
1 Holding (brake closes at zero speed to hold the load still)
2 Safety or Stopping (brake closes when stop command is issued regardless of the speed using BOF 14)
Factory setting: 1  Value range (steps): 1 to 2 (1 Hex)
Access: 20 Change: off-line

P082  Field mode

xx0 Internal field and field regulators are not used (e.g. for permanently-excited motors)

xx1 The field AC supply voltage is switched on and off with the line contactor (field pulses are enabled
with terminal 37).

xx2 Field economizing, set using P257, is enabled after a time delay, set using P258, after status o7 or
higher has been reached.

xx3 Field economizing is disabled. The field is always set to full field when the speed is below the field
cross over speed. Depending on the motor this could cause excessive field heating at zero speed.

x0x No speed dependent field weakening.

x1x Field current reference is set from the EMF controller (field weakening above base speed requires the
motor EMF be held constant and that field self tuning using P0O51 = 27 be performed).

Oxx Fault message F043 is active (EMF for braking is too high). If the calculated gating angle required for
a reversal in torque is >165° then both torque directions are inhibited and if the armature current
reference in the new torque direction is > 0.5% of the rated converter current (P072) then a fault F043
is be issued.

1xx Warning W12 and automatic field reduction if the EMF is too high for braking is active. Warning
W12 is issued if the calculated gate angle at connector K101 is > (P151 - 5°) for continuous current or
> (160°) for discontinuous current operation. The field is automatically reduced to control the gate
angle using a proportional controller whose output reduces the EMF reference to the motor EMF
controller. Field weakening operation must be selected with P082 = 11x for this feature to be active. If
a torque direction change is requested and the EMF is too high the field will automatically be reduced
and both torque directions will be inhibited until the calculated gate angle is less than the limits noted
above.

Factory setting: 002 Value range (steps): 000 to 113 (1 Hex)

Access: 20 Change: off-line
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P083

P084

P085

P086

P0O87

Selecting the speed feedback source

0 Speed feedback is still not selected

1 Speed feedback comes from analog input (terminals 60 to 64)

2 Speed feedback comes from pulse encoder (terminals 26 to 33)

3 Speed feedback is calculated motor EMF based on measured motor armature voltage and is scaled with
P115 (P115 is based on rated supply voltage).

4  Speed feedback sourced from selector P609

Factory setting: 0 Value range: 0 to 4

Access: 20 Change: off-line

Speed controller enable

1 Speed controller enabled

2 Speed controller disabled, speed reference becomes current/torque reference
Factory setting: 1 Value range: 1to 2

Access: 20 Change: off-line

Delay time after removing the "JOG" (inching) command

After a jog command has been removed the drive remains in operating status 01.3 with the "M "contactor
remaining closed and with the controllers inhibited for a time which can be set using this parameter. If a
jog command is input again within this time, the drive goes into the next operating status (01.2 or less).
However, if the time expires without a new jog command having been entered, the "M" contactor drops out
and the drive goes into operating status o7.

Factory setting: 10.0 s Value range (steps): 0.0 to 60.0 s (0.1 s)

Access: 10 Change: on-line

Voltage failure time for supply line faults FO01 to FO09

If the voltage fails at one of the terminals L1, L2, L3, 87, 89, 83, or 84 (FO01, FO03, FO04, FO05), or if the
voltage is too low (FOO06) or too high (FOO07), or if the frequency is too low (FO08) or too high (FO09) or if
the field current is less than 50% of the field current reference for more than 0.5 seconds (F005), then the
fault is released if the condition is not corrected within the time set with PO86.

During the fault condition but within the P086 time, the gating pulses and controllers are inhibited and the
drive waits in status 04, 05 or 013 depending on which voltage has failed.

If the fault is cleared before the P086 time has elapsed, the drive will be automatically re-started.
The "automatic restart” function is disabled if the time is set to 0.0 sec..

Factory setting: 0.4 s Value range (steps): 0.0t0 2.0 s (0.1 s)

Access: 10 Change: on-line

Brake release time

When entering the commands "run”, "jog", "thread" or "enable", a time delay is set with this parameter
before the internal controller enable signal becomes effective and enables the thyristor firing pulses. During
this time the drive remains in operating status 01.0 in order to allow a holding brake to open. This can also
be used to allow time for slow operating DC contactors to close before the controllers are enabled.

For 510 and 850 amp base drives set this time to 0.5 secotwlallow for the DC contactor to clase

If negative times are entered, then the drive will be enabled immediately and the brake will be released after
the time delay. This allows for torque proving before the brake is released for overhauling loads.

Factory setting: 0.00 s Value range (steps): -10.00 to +10.00 s (0.01 s)

Access: 10 Change: on-line
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P088

P0O89

PO90

P091

P092

P093

P094

P095

Brake closing time

When the commands "run”, "jog" or "thread" are withdrawn or when the "fast stop" command is entered
and after n<nmin (P370) has been reached, the drive will still generate a torque command for a short time
set with this parameter to allow a holding brake to close. After the time delay, the internal controller enable
is disabled and the thyristor firing pulses are inhibited.

Factory setting: 0.00 s Value range (steps): 0.00 to 10.00 s (0.01 s)

Access: 20 Change: on-line

Time delay while waiting for voltage at the power section

This is the total time that the drive can remain in operating status's 04 and 05 waiting for line voltage after
any start command. If voltage isn't sensed at the power section within the time set using this parameter,
then the appropriate fault signal is activated. See parameter P353.

Factory setting: 2.0 s Value range (steps): 0.0 to 60.0 s (0.1 s)

Access: 30 Change: on-line

Supply voltage stabilizing time

The supply voltage amplitude, frequency and phase symmetry are checked to be in the permissible
tolerances for a time longer than programmed with this parameter after any start command is issued while
in operating status's 04 and 05. This parameter is for both the armature and field power supplies.

Note: A smaller value must be set in P0O90 than in PO89 and in P086 (except if P086=0.0).

Factory setting: 0.02 s Value range (steps): 0.01 to 1.00 s (0.01 s)

Access: 30 Change: on-line

Main reference threshold to allow starting (PO0O status 06)

The reference at the input to the ramp must be less than P091 to allow the drive to start. If the drive tries to
start when the reference is higher than P091, then the drive will wait in operating status 06 until the
reference at the ramp input is less than P091.

Factory setting: 199.9% Value range (steps): 0.0 to 199.9% (0.1 %)

Access: 20 Change: on-line

Time delay for field decay at field reversal

This is the time delay that occurs before the field reversing contactors are switched. When a field reversal
is started and after the field current is less than minimum field current (P394) the delay time set with P092
is started. When the time has expired the contactors will be switched.

Factory setting: 3.0 s Value range (steps): 0.0t0 3.0s (0.1 s)

Access: 20 Change: off-line

Time delay for drive starting while waiting for auxiliary equipment to start

This is the time that the drive waits after the start command is issued before it actually starts. The delay
allows auxiliary equipment such as fans or pumps to be started firstBGHRg.

Factory setting: 0.0 s Value range (steps): 0.0 to 120.0 s (0.1 s)

Access: 20 Change: on-line

Time delay before auxiliary equipment is stopped after the drive is stopped

This is the time that auxiliary equipment such as fans or pumps continue to run after the drive has been
stopped wheBOF 7 is used.

Factory setting: 0.0 s Value range (steps): 0.0 to 120.0 s (0.1 s)

Access: 20 Change: on-line

Time delay in status 03.2 before controllers are enabled (version 2.3)

Time that must pass before regulators are enabled (operating status 03.2) to allow a DC contactor to close.
Factory setting: 0.00 s Value range (steps): 0.00 to 1.00 s (0.01 s)

Access: 20 Change: on-line



Page 9-38 9. Paramsieter Li

Adjustable Fixed Reference Parameters

P096 Digital fixed value
This digital fixed value can be addressed as connector K096 and is used for making adjustments.
Factory setting: 0.00%  Value range (steps): -200.0 to 199.99% (0.01%)
Access: 20 Change: on-line

P097  Digital fixed value
This digital fixed value can be addressed as connector KO97 and is used for making adjustments.
Factory setting: 0.00% Value range (steps): -200.0 to 199.99% (0.01%)
Access: 20 Change: on-line

P098 Digital fixed value
This digital fixed value can be addressed as connector K098 and is used for making adjustments.
Factory setting: 0.00% Value range (steps): -200.0 to 199.99% (0.01%)
Access: 20 Change: on-line

P099 Digital fixed value
This digital fixed value can be addressed as connector K099 and is used for making adjustments.
Factory setting: 0.00% Value range (steps): -200.0 to 199.99% (0.01%)
Access: 20 Change: on-line

Motor Definition

P100 Rated motor armature current (according to the motor nameplate)
Factory setting: 0.0 A Value range (steps): 0.0 to 6553.0 A (0.1 A)
Access: 20 Change: off-line

P101 Rated motor armature voltage (according to the motor nameplate)
Factory setting: Dependent on PO71:
If PO71 =230 V then P101 =240V
If PO71 = 460 V then P101 =500 V
Otherwise P101 =400 V
Value range (steps): 10 to 1000 V (1 V)
Access: 20 Change: off-line

P102 Rated motor field current (according to the motor nameplate)
Factory setting: 0.00 A Value setting (steps): 0.00 to 100.00 A (0.01 A)
Access: 20 Change: on-line

P103  Minimum motor field current
To operate the self tune run with P051 = 27 the minimum field current must be set less than 50% of P102.
Factory setting: 0.00 A Value range (steps): 0.00 to 100.00 A (0.01 A)
Access: 20 Change: off-line

P104  Tapered current limit speed point 1 (m)
Factory setting: 5000 RPM  Value range (steps): 1 to 10000 RPM (1 RPM)
Access: 20 Change: off-line
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P105

P106

P107

P108

P109

P110

P111

P112

P114

Tapered current limit 11 at speed point 1(see section 10.12)

Current limit @ speed point 1

Factory setting: 0.1 A Value range (steps): 0.1 to 6553.0 A (0.1 A)
Access: 20 Change: off-line

Tapered current limit speed point 2 (p) (see section 10.12)
Factory setting: 5000 RPM Value range (steps): 1 to 10000 RPM (1 RPM)
Access: 20 Change: off-line

Tapered current limit 12 at speed point Xsee section 10.12)

Current limit @ speed point 2

Factory setting: 0.1 A Value range (steps): 0.1 to 6553.0 A (0.1 A)
Access: 20 Change: off-line

Maximum speed for tapered current limit function (r8) (see section 10.12)

When using tapered current limit the maximum speed must be set at this parameter. This will be used to
scale the taper current limit speed values. Set P108 depending on the selection of speed feedback at P083
as follows.

P083 = 1: RPM corresponding to the tach voltage at P706

P083 = 2: RPM equal to P143 + P452

P083 = 3: RPM corresponding to the maximum voltage set with P115
Factory setting: 5000 RPM  Value range (steps): 1 to 10000 RPM (1 RPM)
Access: 20 Change: off-line

Enable tapered current limit(see section 10.12)
0 Tapered current limit not active

1 Tapered current limit enabled

Factory setting: 0 Value range: 0to 1
Access: 20 Change: off-line

Motor armature resistance
This parameter is automatically set during the self-tuning run for the armature and field current controllers

(PO51 = 25).
Factory setting: 0.000 Value range (steps): 0.000 to 32.767 (0.001)
Access: 30 Change: off-line

Motor armature inductance

This parameter is automatically set during the self-tuning run for the armature and field current controllers
(PO51 = 25).

Factory setting: 0.00 mH Value range (steps): 0.00 to 327.67 mH(0.01 mH)

Access: 30 Change: off-line

Motor field resistance
This parameter is automatically set during the self-tuning run for the armature and field current controllers

(P0O51 = 25).
Factory setting: 0.0  Value range (steps): 0.0 to 3276.7 (0.1)
Access: 30 Change: off-line

Thermal time constant (motor)

0.0 Disables It motor protection.  Refer to section 10.9 for more information.
Factory setting: 10.0 min Value range (steps): 0.1 to 80.0 min (0.1 min)

Access: 20 Change: on-line
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P115

P117

P118

P119

P120

P121

Maximum speed for operation without tachometer

For operation using the internal motor EMF voltage feedback.

Maximum speed is adjusted using this parameter when the internal EMF is used as the speed feedback.
EMF (max.) = PO71 x P115

Factory setting: 100.00% Value range (steps): 1.00 to 140.00% (0.01%)

Access: 20 Change: on-line

Control word for the field characteristics

0 Valid field characteristic measurement not complete

1 Valid field characteristic measurement complete (P118 to P139)

This parameter is automatically set during the self-tuning for the field weakening control (P051 = 27)
Factory setting: 0 Value range: 0to 1

Access: for authorized service Change: off-line

Rated motor EMF

This parameter is automatically set during the self-tuning for the field weakening control (P051 = 27). This
parameter is the EMF controller reference and is defined by P101 - (P100 x P110).

Note:

When the maximum speed is changed it is not mandatory that the field weakening control self-tuning be
repeated. However, P118 no longer represents the EMF controller reference in the field weakening range.
Factory setting: 340V~ Value range (steps): 0 to 1000 V (1 V)

Access: for authorized service Change: off-line

Rated motor speed (% of the maximum speed)

This is the base speed of the motor and is the speed at which field weakening begins (P118 = actual motor
EMF). This parameter is automatically set during the self-tuning for the field weakening control (P051 =
27).

Note:

When the maximum speed is changed it is not mandatory that the field weakening control self-tuning be
repeated. However, P119 no longer represents the speed at which field weakening begins.

Factory setting: 100.0% Value range (steps): 0.0 to 200.0% (0.1%)

Access: for authorized service Change: off-line

Field current at 0% motor flux (as a % of P102)
Factory setting: 0.0% Value range: 0.0%
Access: can only be read

Field current for 5% motor flux (field characteristic point No. 1) (as a % of P102)

P122 to P138  (field current value for each 5% flux step)

P139

Field current for 95% motor flux (field characteristic point No. 19) (as a % of P102)

These parameters are automatically set during the self-tuning for the field weakening control (P051 = 27) and
provide the motor flux based on the actual value of motor field current. If rated motor field current P102 is changed
then the self tuning must be run again.

Factory Settings in % of rated field current are:

P120 = 0.0% P121 = 3.7% P122 = 7.3% P123 =11.0%P124 = 14.7% P125=18.4%
P126 =22.0% P127=257% P128=29.4% P129 =33.1%P130 =36.8% P131 =40.6%
P132 =44.6%  P133=48.9% P134=53.6% P135=58.9%P136 =64.9% P137 =71.8%
P138=79.8% P139=289.1%

Value range (steps): 0.0 to 100.0% of motor rated field current (P102) (0.1%)
Access: 40 Change: off-line
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P140 Pulse Encoder Type
0 Pulse encoder not used
1 Pulse encoder with 2 channels shiftetl @Wadrature encoder) with or without a marker pulse.
Marker pulse is once per revolution and approximatetw@te.

Channel 1 J L
Channel 2 ‘ ‘ ‘ ‘

Marker ﬁ

(optional)

2 Pulse encoder with 2 channels shiftet @Qadrature encoder) with or without a marker pulse.
Marker pulse is once per revolution and 220 to 360 electrical degrees wide. The marker pulse is
converted internally in the 6RA24 to look like a type 1 marker pulse.

Channel 1 J \_‘ L

Channel 2 ‘ ‘ ‘ ‘
Marker 4@
(optional) o

3 Special 2 channel encoder with direction. Channel 1 is active for the forward direction and channel 2
is active for the reverse direction.

4  Special 2 channel encoder with direction. Channel 1 is active for both the forward and reverse
directions and channel 2 is high for the forward direction and low for the reverse direction.

P141 Pulse encoder pulses per revolution
Note: For best results an encoder with at least 1024 PPR should be selected.

The lowest measurable speed is calculated as:
min speed = 14648 vV (RPM)
X * P141

Where:

X =1for P142 = xx0, X = 2for P142 = xx1, X = 4 for P142 = xx2.

V =1if P142 = Oxx

V =1, 0.5, or 0.25f P142 = 1x0 (V is automatically changed as the speed is reduced).
Speeds less than the minimum are evaluated as zero.

The highest measurable speed is calculated as:

18,000,000
max speed = —pial (RPM) [ The pulse frequency from the encoder must not exceed 300 kHz.

The encoder pulses per revolution (PPR) must be within the following range:

14648*V 18,000,000
——— < PPR < —————
X*min RPM max RPM

Factory setting: 500 PPR Value range (steps): 1 to 32767 PPR (1 PPR)
Access: 20 Change: off-line
P142  Control word for the pulse encoder
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P143

P144

Pulse encoder measurement method seleckonbest results using general purpose pulse encoders,

times 1 resolution should be selected~or best low speed operation automatic changeover to count

frequency should be turned on For these functiorset P142 = 0010

xxx0  Pulse encoder with times 1 resolution

xxx1  Pulse encoder with times 2 resolution (for pulse encoder types 1, 1a, and 2)

xxx2  Pulse encoder with times 4 resolution (for pulse encoder types 1 and 1a)

xx0x  Automatic changeover to count frequency OFF

xx1x  Automatic changeover to count frequency ON (see P141)

x0xx  Automatic changeover, multiple pulse encoder signal evaluation OFF

xIxx  Automatic changeover to multiple pulse encoder signal evaluation ON. If P142 = 1x0, then as the
speed reduces to low speeds, the pulse evaluation method will automatically switch from times 1
to times 2 to times 4.

Oxxx  Nominal encoder sample time = 1 ms (most dynamic setting; factory default) Ver 2.2

Ixxx  Nominal encoder sample time = 2 ms (steadier speed actual value than setting “0") Ver 2.2

2xxx  Nominal encoder sample time = 4 ms (best for high inertia loads, also P200 = 5ms min) Ver 2.2

Factory setting: 0002 Value range (steps): 0000 to 2112 (1 Hex)

Access: 20 Change: off-line

Maximum speed for operation with pulse encoder

This is the coarse setting for maximum speed when a pulse encoder is used. The fine adjustment is made
using parameter P452. The effective maximum speed is then equal to the value of P143 + P452.

Factory setting: 500 RPMValue range (steps): 1 to 10000 RPM (1 RPM)

Access: 20 Change: on-line

Control word for position sensing

xx0 Positioning counter reset OFF

xx1 Positioning counter reset using zero mark

xx2 Positioning counter reset using zero mark if signal at terminal 39 is LOW
xx3 Positioning counter reset when terminal 39 is LOW

x0x Hysteresis for direction of rotation reversal OFF
x1x Hysteresis for direction of rotation reversal ON
After a direction change, the first pulse encoder input pulse is not counted.

0xx Pulse encoder monitoring OFF (F048 is not initiated due to a defective pulse encoder)
1xx Pulse encoder monitoring ON (F048 faults can be initiated due to a defective encoder or noise)

Factory setting: 111 Value range (steps): 000 to 113 (1 Hex)
Access: 20 Change: off-line

The individual pulses from one track of the encoder are counted in a +23 bit counter. The contents of the counter are
available at connectors K013 and K014. Connector K014 shows the lower 16 bits of the counter and K013 shows
the upper 8 bits. In the forward speed direction the value at K014 will count up from 0 to 65,535 pulse counts and
then reset to zero as the next pulse is counted. When K014 is reset to zero the value at KO13 will be incremented by
1 count. The value at KO13 is represented as a word of data by extending the sign of the lower byte into the upper
byte and has a range of +127. Since the scaling of 6RA24 display parameters is based on signed integers (15 bits),
use of the available position information at the display parameters requires interpretation of the data. When
evaluating the data by serial link, the values should be interpreted as a 32 bit integer value in 2"s complement form.
K014 should be loaded into the lower 16 bits and K013 should be loaded into the high 16 bits. The value of this 32
bit integer can vary from +8,388,608 pulse counts. When the drive speed is reversed the counting direction is also
be reversed.
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Motor Interface Option P145 to P148

P145

Brush length sensing

xxxX0  No brush length sensing

xxx1  Binary brush length sensing (terminal XM-211).
Alarm at 0 signal (W02)

xxx2  Binary brush length sensing (terminal XM-211).
Fault at O signal (F115)

xxx3  Analog brush length sensing (terminal XM-202)
Alarm at brush lengtkl4 mm (WO02)
Fault at brush leng#l2 mm (F115)

Bearing condition
xx0x  No bearing condition sensing (terminal XM-212 is not interrogated)
xx1x  Bearing status sensing (terminal XM-213 is interrogated)
Alarm at HIGH signal (WO03)
xx2x  Air flow monitoring (terminal XM-213 is interrogated)
Fault at HIGH signal (F116)

Air flow monitor

X0Oxx  No air flow monitoring

x1xx  Air flow monitoring (terminal XM-213 is interrogated)
Alarm at 0 signal (WO04)

x2xx  Air flow monitoring (terminal XM-213 is interrogated)
Fault at 0 signal (F117)

Thermo switch
Oxxx  Thermo switch not connected (terminal XM-214 is not interrogated)
Ixxx  Thermo switch connected (terminal XM-214 is interrogated)

Alarm at 0 signal (WO05)
2xxx  Thermo switch connected (terminal XM-214 is interrogated)

Fault at 0 signal (F118)
Factory setting: 0000 Value range (steps): 0000 to 2223 (1 Hex)
Access: 20 Change: off-line
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P146  Select the temperature sensor for the "motor interface" option
(at terminals X12-204 and X12-205)

Temperature sensor Plug-in XJ101 jumpgAction when the nominal response
in position: temperature is exceeded
(on motor interface bd)
0 None any Terminal is not interrogated
1 | KTY84?d 1-2 Alarm W06 at temperature >P147
Fault F119 at temperature >P148
2 PT100 2-3 Alarm W06 at temperature >P147
Fault F119 at temperature >P148
3 | PTC thermistot) 1-2 Alarm W06
with R = 60@
4 | PTC thermistot) 1-2 Fault F119
with R = 60@
5 PTC thermistot) 1-2 Alarm W06
with R = 120@
6 PTC thermistot) 1-2 Fault F119
with R = 120@
7 PTC thermistot) 1-2 Alarm W06
with R = 133@
8 | PTC thermistof) 1-2 Fault F119
with R = 133@
9 PTC thermistot) 1-2 Alarm W06
with R = 266@
10 | PTC thermistod) 1-2 Fault F119
with R = 266@

1) PTC thermistor where R = resistance at nominal response temperature
2) KTY84 is a positive temperature coefficient silicon temperature sensor with a nominal resistance of 1000
ohms at 10%C.

Factory setting: 0 Value range: 0 to 10
Access: 20 Change: off-line
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P147

P148

Alarm temperature

Only effective if the analog motor temperature is selected (P146 in setting 1 or 2).
Factory setting (steps): °© Value range (steps): 0 to 2@1°C)

Access: 20 Change: on-line

Shutdown temperature

Only effective if the analog motor temperature measuring is selected (P146 in setting 1 or 2).
Factory setting: 0C Value range (steps): 0 t’2QU’C)

Access: 20 Change: on-line

Note: A setting of zero turns the monitor function off

Closed Loop Control Settings:
Armature Current Control

P150

P151

P152

P153

Gating angle minimum limit (armature)

Factory setting: %5 for 1Q converters; 30 for 4Q converters
Value range (steps): 0 to 165 degrees (1 degree)
Access: 30 Change: on-line

Gating angle maximum limit (armature)

Factory setting: 150 degrees

Value range (steps): 120 to 165 degrees (1 degree)
Access: 30 Change: off-line

Filtering of the supply frequency tracking (armature)
Value = 0 no filtering; values 1 to 9 use the average zero crossing time from the previous 1 to 9 cycles.

Evenvalues from 10 to 200 ms provide line filtering for weak power systems. Usually the filter time must
be reduced in order to achieve faster frequency tracking for the gating system on weak dystemesk
systems only set P152 to even numbered values.

Odd values from 11 to 199 ms provide special additional line filtering for stiff systems. This can allow
operation through short power interruptions that might occur when the AC power is supplied through slip
ring collectors or if commutation notches are present

Factory setting: 200 ms Value range (steps): 0 to 200 mS (1 mS)
Access: 40 Change: on-line

Control word for armature current feed forward controller

xx0 Armature current feed forward controller inhibited (output = 180)

xx1 Armature current feed forward controller active

xx2 Armature current controller feed forward is calculated with EMF = 0.
This setting should be selected when the load is a high inductance field.

Method of EMF Calculation for Current Feed Forward Control Version 2.3

x0x The EMF at K122 is used for the feed forward control. EMF= (1* R, - Ly*di/dt) filtered
according to P153.left digit with JJmeasure@&rmature voltage

x1x The EMF at K122 is used for the feed forward control. EMF= (1% R, - Ly*di/dt) filtered
according to P153.left digit with {1+ calculatecarmature voltage.
The EMF at K122 is only used for the feed forward controller. The measured vale at K287 is used for
voltage feedback. In some cases the calculated value at K122 can provide smoother armature current
control by reducing low frequency oscillations.

P153 continued:
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P153 continued:

P154

P155

P156

P157

P158

P159

P160

EMF Filtering at K122 Version 2.3

Oxx First order filter with a time constant of 8.3 ms @ 60 Hz

1xx No Filter

2xx Use EMF average of last two samples instead of filtered value
3xx Use EMF average of last three samples instead of filtered value
Factory setting: 001 Value range: 000 to 312

Access: 20 Change: off-line

Control word, armature current controller
X0 Set controller integral part to O (i.e., pure proportional controller)
x1 Controller integral part is active

0x Set controller proportional part to zero (i.e., pure integral control)
1x Controller proportional part is active

Factory setting: 11 Value range (steps)S 00 to 11 (1 Hex)
Access: 20 Change: off-line

Armature current control proportional gain

The parameter is automatically set during the self-tuning run for the feed forward and current controller for
armature and field (P051 = 25).

Factory setting: 0.10 Value range (steps): 0.01 to 200.00 (0.01)

Access: 20 Change: on-line

Armature current controller integral-action time

The parameter is automatically set during the self-tuning run for the feed forward and current controller for
armature and filed (P051 = 25).

Factory setting: 0.200s Value range (steps): 0.001s to 10.000 s (0.001s)

Access: 20 Change: on-line

Control word for the armature current reference integrator

0 di/dt limiting set with P158 is active only during torque reversal
1 di/dt limiting set with P158 is active all the time

Factory setting: 0 Value range (steps): 0 to 1 (1 Hex)
Access: 20 Change: off-line

Time for the current reference integrator (di/dt limiting)

Time for current to change from zero to rated converter current.

Factory setting: 0.000s Value range (steps): 0.000 to 1.000s (0.001s) (range increase ver 2.10)
Access: 20 Change: On-line

Changeover threshold for the auto-reversing stage (armature)

Factory setting: 0.01%

Value range (steps): 0.00 to 100.00% of the speed controller output (0.01%)
Access: 30 Change: on-line

4 Quadrant armature current reversing logic dead time

This parameter is usually used when supplying a high inductive load such as a field.
Factory setting: 0.000s Value range (steps): 0.000 to 2.000s (0.001s)
Access: 20 Change: off-line
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Current and Torque Limit Settings

P170

P171

P172

P180

P181

P182

P183

P184

Torque control/current control selection
x0 Torque control disabled (= current control)
x1 Torque control active

0x "Torque limit" acts as current limits

1x Torque limit active

Factory setting: 10 Value range (steps): 00 to 11 (1 Hex)
Access: 20 Change: off-line

System current limit in torque direction |

Factory setting: 100.0%

Value range (steps): 0.0 to 300.0% of the rated motor armature current (0.1%)
Access: 20 Change: on-line

System current limit in torque direction Il

Factory setting: -100.0%

Value range (steps): -300.0 to 0.0% of the rated motor armature current (0.1%)
Access: 20 Change: on-line

Positive torque limit 1

Factory setting: 300.0%

Value range (steps): -300.0 to 300.0% of the rated motor torque (0.1%)
Access: 20 Change: on-line

Negative torque limit 1

Factory setting: -300.0%

Value range (steps): -300.0 to 300.0% of the rated motor torque (0.1%)
Access: 20 Change: on-line

Positive torque limit 2

A changeover is made from torque limit 1 to torque limit 2 if the torque limit changeover is selected  (i.e.,
BIF 42 = 1) and the speed is greater than the changeover speed set in P184.

Factory setting: 300.0%

Value range (steps): -300.0 to 300.0% of the rated motor torque (0.1%)

Access: 20 Change: on-line

Negative torque limit 2

A changeover is made from torque limit 1 to torque limit 2 if the torque limit changeover is selected (i.e.,
BIF 42 = 1) and the speed is greater than the changeover speed set in P184.

Factory setting: -300.0%

Value range (steps): -300.0 to 300.0% of the rated motor torque (0.1%)

Access: 20 Change: on-line

Changeover speed for the torque limits

A changeover is made from torque limit 1 to torque limit 2 if the torque limit changeover is selected (i.e.,
BIF 42 = 1) and the speed at K166 is greater than the changeover speed set in P184.

Factory setting: 0.00%

Value range (steps): 0.00 to 120.00% of the maximum speed (0.01%)

Access: 20 Change: on-line
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Speed Feedback Conditioning

P200

P201

P202

P203

P204

P205

Filtering time for the speed controller feedback

The speed actual value is filtered through a first order delay element.
Factory setting: 0 ms Value range (steps): 0 to 10000 ms (1 ms)
Access: 20 Change: on-line

Resonant frequency of the first band rejection filter
The actual value, after the P200 first order filter element, is further filtered by two adjustable band rejection
filters. P201 is the resonant frequency of the first band rejection filter.

0 Band rejection filter switched off

1to 140 Resonant frequency in Hz.

Factory setting: 0 Hz Value range (steps): 0 to 140 Hz (1 Hz)
Access: 20 Change: on-line

Quality of the first band rejection filter

The actual value, after the P200 first order filter element, is further filtered by two adjustable band rejection
filters. P202 is the quality factor of the first band rejection filter.

0 Quality=0.5

1 Quality=1

2  Quality =2

3 Quality =3

Factory setting: 0 Value range: 0 to 3
Access: 20 Change: on-line

Resonant frequency of the second band rejection filter
The actual value, after the P200 first order filter element, is further filtered by two adjustable band rejection
filters. P203 is the resonant frequency of the second band rejection filter.

0 Band rejection filter switched-off

1to 140 Resonant frequency in Hz.

Factory setting: 0 Hz Value range (steps): 0 to 140 Hz (1 Hz)
Access: 20 Change: on-line

Quality of the second band rejection filter

The actual value, after the P200 first order filter element, is further filtered by two adjustable band rejection
filters. P204 is the quality factor of the second band rejection filter.

0 Quality=0.5

1 Quality=1

2 Quality =2

3 Quality =3

Factory setting: 0 Value range: 0 to 3
Access: 20 Change: on-line

Derivative action time for the D component for the speed feedback

After filtering the speed feedback signal can be fed through a derivative component which can be set with
parameters.

Factory setting: 0 ms Value range (steps): 0 to 1000 ms (1 ms)

Access: 20 Change: on-line
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Speed Controller Settings

P220

pP222

P223

P224

P225

P226

Initial integrator value for the speed controller

Before the controller enable signal is set ON the integrator of the speed controller is initially set to the value
programmed in P220.

Factory setting: 0.0%

Value range (steps): -100.0 to 100.0% of the speed controller output (0.1%)

Access: 20 Change: off-line

Changeover threshold for Pl to P of the speed controller

0.00Automatic changeover from Pl to P disabled (speed controller always a Pl controller).

>0.00 Speed at which the integral part of the Pl speed controller is disabled (set to zero). When the
actual speed is less than P222 the speed controller becomes a P only controller. The integrator is
only enabled again if the actual speed > P222 + 2% nmax. This function allows the drive to be
smoothly held at zero speed with the controllers enabled. If BIF 38 has been selected, then the
changeover is only effective if BIF 38 is energized.

Factory setting: 0.00%

Value range (steps): 0.00 to 10.00% of the maximum speed (0.01%)

Access: 20 Change: on-line

Control word for the speed controller feed forward

0 Speed controller feed forward controller inhibited

1 Speed controller feed forward controller output is added to the speed controller output as an additional
torque reference.

Factory setting: 0 Value range: 0to 1

Access: 20 Change: off-line

Control word, speed controller

xxx0  Set controller integral part to zero (i.e., pure proportional controller)

xxx1  Integral component active but stops when torque or current limit is reached
xxx2  Integral component active but stops when torque limit is reached (Version 2.3)
xxx3  Integral component active but stops when it reached +199.99% (Version 2.3)
xx0x  Set the controller proportional part to zero (i.e., pure integral controller)

xx1x  Controller proportional component active

x0Oxx  The reference is not inverted

xIxx  The reference is inverted

Oxxx  The actual value is not inverted

Ixxx  The actual value is inverted

Factory setting: 0011 Value range (steps): 0000 to 1113 (1 Hex)

Access: 20 Change: off-line

Speed controller, proportional gain

The parameter is automatically set during the speed controller self-tuning run (P051 = 26).
Factory setting: 3.00 Value range (steps): 0.10 to 200.00 (0.01)

Access: 20 Change: on-line

Also refer to the settings for the speed controller adaptation function (P550 to P563).

Speed controller, integral-action time

The parameter is automatically set during the speed controller self-tuning run (P051 = 26).
Factory setting: 0.650s Value range (steps): 0.010 to 10.000s (0.001s)

Access: 20 Change: on-line

Also refer to the settings for the speed controller adaptation function (P550 to P563).
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pP227

P228

P229

Speed controller, droop

An internal feedback element is connected from the controller output to the input summing point, in parallel
to the | and P component of the speed controller. If the "droop" function is set with BIF 37 this feedback
can be enabled and disabled by energizing the function. If BIF 37 is not selected, then the droop feedback
is always effective (disabled using parameter value = 0). A 10% droop setting means that the speed actual
value deviates from the reference by 10% at rated converter torque.

Factory setting: 0.0%

Value range (steps): 0.0 to 10.0% of the rated converter torque (0.1%)

Access: 20 Change: on-line

Speed reference filter

The reference is filtered through a first order filter element. This parameter is automatically set during the
speed controller self-tuning run (P051 = 26).

Factory setting: 0 mS Value range (steps): 0 to 10000 mS (1 mS)

Access: 20 Change: on-line

Control word for Master / Slave operation

0 For P084 = 2 or when slave operation is selected by BIF 41, the speed controller is inhibited.
1 For P084 = 2 or when slave operation is selected by BIF 41, the speed controller is enabled.
Factory setting: 0 Value range (steps): 0 to 1 (1 Hex)

Access: 20 Change: off-line

Field Current Controller Settings

P250

P251

P252

P253

Gating angle minimum limit (field)
Factory setting: 0 degreesValue range (steps): 0 to 180 degrees (1 deg)
Access: 30 Change: off-line

Gating angle maximum limit (field)
Factory setting: 180 degrees Value range (steps): 0 to 180 degrees (1 deg)
Access: 30 Change: off-line

Filtering of the supply frequency tracking (field)

When operating from weak power lines such as generators the filter time must be reduced in order to
achieve faster frequency tracking for the gating systeor weak systems only set P252 to even
numbered values.

An additional feature has been added when P252 is set to odd numbered valu&is allows

additional filtering on stiff frequency systems to allow operation through short power interruptions that
might occur when the AC power is supplied through slip ring collectors. This feature can not be used on
systems where the frequency is changing.

Factory setting: 200 ms Value range (steps): 0 to 200 ms (1 ms)

Access: for authorized service Change: on-line

Control word for field feed forward control

X0 Field feed forward controller inhibited

x1 Field feed forward controller enabled

0x Motor flux calculated from field current from K265 (Compensated motors factory default)

1x Motor flux calculated from EMF feed forward controller output K293 (hon-compensated motor)

2x  Motor flux calculated from field current reference K268 (Smooth calculation for compensated motors)
Factory setting: 1 Value range: 00 to 21

Access: 20 Change: off-line
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P254

P255

P256

P257

P258

Control word, field current controller

X0 Set the controller integral part to zero (i.e., pure proportional controller)
x1 Controller integral part active

0x Set the controller proportional part to zero (i.e., pure integral controller)
1x Controller proportional part active

Factory setting: 11 Value range (steps): 00 to 11 (1 Hex)
Access: 20 Change: off-line

Field current controller, proportional gain

The parameter is automatically set during the self-tuning run for feed forward and current controller for
armature and field (P051 = 25)

Factory setting: 5.00 Value range (steps): 0.01 to 100.00 (0.01)

Access: 20 Change: on-line

Field current controller, integral-action time

The parameter is automatically set during the self-tuning run for feed forward and current controller for
armature and field (P051 = 25)

Factory setting: 0.200s Value range (steps): 0.001 to 10.000s (0.001s)

Access: 20 Change: on-line

Standstill field
Value to which the field current is reduced when the automatic field economy (P082 = xx2) or "standstill
field" (BIF 56) function is selected.

Factory setting: 0.0% Value range (steps): 0.0 to 100.0% of the rated motor field current P102
(0.1%)
Access: 20 Change: on-line

Delay time for automatic field current reduction

Time, in which the field current is reduced when the "automatic field current reduction” function is selected
after the drive has been shutdown after reaching operating status 07.0 or higher.

Factory setting: 10.0s Value range (steps): 0.0 to 60.0s (0.1s)

Access: 20 Change: on-line
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Motor EMF Controller Settings

P273

P274

P275

P276

pP277

Control word for the EMF feed forward controller
0 EMF feed forward controller inhibited

1 EMF feed forward controller enabled

Factory setting: 1 Value range: 0to 1
Access: 20 Change: off-line

Control word for the EMF controller
xxxX0  Set controller integral part to zero
xxx1  Enable integral part of the controller

xx0x  Set controller proportional part to zero
xx1x  Enable proportional part of the controller

x0Oxx  The EMF reference is not inverted
x1xx  The EMF reference is inverted

Oxxx  The EMF feedback is not inverted

Ixxx  The EMF feedback is inverted

Factory setting: 0011 Value range (steps): 0000 to 1111 (1 Hex)
Access: 20 Change: off-line

Proportional gain of the EMF controller
Factory setting: 0.60 Value range (steps): 0.10 to 100.00 (0.01)
Access: 20 Change: on-line

Integral gain of the EMF controller
Factory setting: 0.200 S Value range (steps): 0.010 to 10.000 S (0.001S)
Access: 20 Change: on-line

EMF controller droop
Factory setting: 0.0% Value range (steps): 0.0 to 10.0% (0.1%)
Access: 20 Change: on-line

Ramp function generator parameters:

P300

P301

Positive limit for the ramp-function generator output

The speed reference is limited with sign (a negative limit can be set)
Factory setting: 100.00%

Value range (steps): -200.0 to 199.99% of the max. speed (0.01%)
Access: 20 Change: on-line

Negative limit for the ramp-function generator output

The speed reference is limited with sign (a positive limit can be set)
Factory setting: -100.00%

Value range (steps): -200.0 to 199.99% of the max. speed (0.01%)
Access: 20 Change: on-line
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P302 Control word, ramp-function generator

xx0 Ramp tracking during current or torque limit is not active

xx1 Ramp tracking during current or torque limit is active. The ramp tracking function is used to assure
that the ramp does not integrate too far away from the actual speed when current or torque limiting is
reached. When ramp tracking is used it is best to set the speed reference filter time to a low value.

x0x Standard ramp function generator operation using ramp set 1 parameters P303 to P306. When a binary
input is used with BIF 31 ramp set 2 parameters P307 to P310 are used. If BIF 33 is selected then ramp
set 3 parameters P311 to P314 are used.

x1x Ramp-up integrator: After the reference is reached for the first time the ramp times change from set 1
values to zero.

x2x Ramp-up integrator: After the reference is reached for the first time the ramp times change from set 1
values to set 2 values (P307 to P310).

x3x Ramp-up integrator: After the reference is reached for the first time the ramp times change from set 1
values to set 3 values (P311 to P314).

Oxx The ramp output is not preset when a stop command is issued.

1xx The ramp output is preset to the actual speed value at K167 when a stop command is issued.

2xx The ramp output is preset to the filtered speed feedback at K165 when a stop command is issued.

Ramp-up integrator function:

The ramp-function generator parameters are automatically changed over from ramp set 1 to the specified

parameter set when the reference is first reached after any "ON" command. This allows the drive to start on

one rate and after reaching the set speed operate with another rate for the rest of the operation. The drive is

always stopped using parameter set 1. The P302 = x1x, x2X, x3x function can be selectively controlled

using BIF69 as described in section 10. The binary input function ramp-function generator setting 2 and

ramp-function generator setting 3 have priority over the ramp-up integrator function.

Setting 1xx or 2xx allows the ramp output to be preset to the speed actual value when a stop command is
issued. Since the ramp output limiter is not effective during stopping this will prevent a momentary
increase in speed if the ramp were at limit when the stop command was issued. Setting 2xx should not be
used if derivative compensation using P205 is used.

For operating conditior 01.1 parameter P629 can be used to preset the ramp output.
Factory setting: 00 Value range (steps): 000 to 231 (1 Hex)
Access: 20 Change: off-line

Ramp function generator parameter set 1:

P303 Ramp-uptime 1
Factory setting: 0.00s Value range (steps): 0.00 to 650.00s (0.01s)
Access: 20 Change: on-line

P304 Ramp-down time 1
Factory setting: 0.00s Value range (steps): 0.00 to 650.00s (0.01s)
Access: 20 Change: on-line

P305 Initial rounding 1
Factory setting: 0.00s Value range (steps): 0.00 to 10.00s (0.01s)
Access: 20 Change: on-line

P306 Final rounding 1

Factory setting: 0.00s Value range (steps): 0.00 to 10.00s (0.01s)
Access: 20 Change: on-line

Ramp function generator parameter set 2 (selected with BIF 31):
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P307

P308

P309

P310

Ramp-up time 2
Factory setting: 0.00s
Access: 20

Ramp-down time 2
Factory setting: 0.00s
Access: 20

Initial rounding 2
Factory setting: 0.00s
Access: 20

Final rounding 2
Factory setting: 0.00s
Access: 20

Value range (steps): 0.00 to 650.00s (0.01s)
Change: on-line

Value range (steps): 0.00 to 650.00s (0.01s)
Change: on-line
Value range (steps): 0.00 to 10.00s (0.01s)

Change: on-line

Value range (steps): 0.00 to 10.00s (0.01s)
Change: on-line

Ramp function generator parameter set 3 (selected with BIF 32):

P311

P312

P313

P314

Ramp-down time 3
Factory setting: 0.00s
Access: 20

Ramp-down time 3
Factory setting: 0.00s
Access: 20

Initial rounding 3
Factory setting: 0.00s
Access: 20

Final rounding 3
Factory setting: 0.00s
Access: 20

Speed Limiting:

P315

P316

Value range (steps): 0.00 to 650.00s (0.01s)
Change: on-line

Value range (steps): 0.00 to 650.00s (0.01s)
Change: on-line

Value range (steps): 0.00 to 10.00s (0.01s)
Change: on-line

Value range (steps): 0.00 to 10.00s (0.01s)
Change: on-line

Positive limit for the ramp generator input
The speed reference is limited with sign (a negative limit can be set)

Factory setting: 100.00%

Value range (steps): -200.0 to 199.99% of the maximum speed (0.01%)

Access: 20

Change: on-line

Negative limit for the ramp generator input

The speed reference is limited with sign (a positive limit can be set)
Factory setting: -100.00%

Value range (steps): -200.00 to 199.99% of the maximum speed (0.01%)
Access: 20 Change: on-line
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P317

P318

P319

P320

Maximum speed

The main reference is evaluated with parameters P317 and P318. Parameter P317 defines the speed when
the main reference = 100%.

Factory setting: 100.00%

Value range (steps): 0.00 to 100.00% of the maximum speed (0.01%)

Access: 20 Change: on-line

Minimum speed

The main reference is evaluated with parameters P317 and P318. Parameter P318 defines the speed when
the main reference = 0%.

Factory setting: 0.00%

Value range (steps): 0.00 to 100.00% of the maximum speed (0.01%)

Access: 20 Change: on-line

Speed reference reduction, positive direction

If the reference reduction command, BIF 24, is input the ramp function generator input is limited in the
positive direction to the value set with P319 and in the negative direction to the value set with P320.
Factory setting: 100.00%

Value range (steps): -100.0 to 100.00% of the maximum speed (0.01%)

Access: 20 Change: on-line

Speed reference reduction, negative direction

If the reference reduction command, BIF 24, is input the ramp function generator input is limited in the
positive direction to the value set with P319 and in the negative direction to the value set with P320.
Factory setting: -100.00%

Value range (steps): -100.0 to 100.00% of the maximum speed (0.01%)

Access: 20 Change: on-line

Settings for Monitoring and Limit Values
Monitoring settings:

P351

P352

Threshold for the undervoltage trip

If the supply voltage deviates by a larger value than set in P351 for a time longer than set at P086, then fault
FOO06 is activated. The drive will be in operating status 04 during the P086 time.

Factory setting: -20%

Value range (steps): 0 to -90% [armature = % of P071; field = % of P078] (1%) (range increase ver 2.10)
Access: 30 Change: on-line

Threshold for the overvoltage trip

If the supply voltage deviates by a larger value than set in P352 for a time longer than set at P086, then fault
FOO07 is activated. The drive will be in operating status 04 during the P086 time.

Factory setting: +20%

Value range (steps): 0 to +99% [armature = % of P071; field = % of PO78] (1%) (range increase ver 2.10)
Access: 30 Change: on-line
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P353 Response threshold for phase failure monitoring
If the supply voltage, in operating statue4, falls below the set value and does not recover within the
restart time set at P086 fault message FO004 or FOO5 is activated.
During starting in operating status's 04 and 05, a delay set with P0O89 is inserted to allow all phase voltages
to exceed the threshold to avoid false FO04 and FOO5 faults.
Factory setting: 40%
Value range (steps): 10 to 100%;[armature = % of P071,; field = % of PO78] (1%)
Access: 30 Change: on-line

P354  Threshold for overspeed protection
Fault message F038 is activated if the speed at connector K166 exceeds the set value by more than 0.5%.
Factory setting: 120.00%
Value range (steps): 0.00 to 120.00% of the maximum speed (0.01%)
Access: 20 Change: on-line

P355  Stall protection time
FO035 is activated, if the conditions for the "stall protection” fault signal are present for a time longer than
that set at parameter P355.P355 = 0.0 then fault FO35 and warning W08 are suppressed.
Factory setting: 0.5s Value range (steps): 0.0 to 60.0s (0.1s)
Access: 20 Change: on-line

P357  Threshold for the tachometer loss monitoring
F042 is suppressed, if the EMF actual value is less than the value set at parameter P357.
Factory setting: 10%
Value range (steps): 10 to 70% of the ideal average DC voltage @t i.e., % of PO71 x 1.35 (1%)

P362  Threshold for the speed controller monitoring
Refer to the description for fault message F031 in section 8.
Factory setting: 2.00%
Value range (steps): 0.00 to 100.00% of the maximum speed (0.01%)
Access: 20 Change: on-line

P363 Time for the dynamic control deviation of the speed controller
Refer to the description for fault message F031 in section 8.
Factory setting: 0.1s Value range (steps): 0.00 to 10.00s (0.01s)
Access: 20 Change: on-line

P364  Threshold for the armature current controller monitoring
Refer to the description for fault message F032 in section 8.
Factory setting: 2.00% Value range (steps): 0.00 to 100.00% (0.1%)
Access: 20 Change: on-line

P365 Time for the dynamic control deviation of the armature current controller
Refer to the description for fault message F032 in section 8.
Factory setting: 0.10s Value range (steps): 0.00 to 10.00s (0.01s)
Access: 20 Change: on-line

P366  Threshold for the EMF controller monitoring
Refer to the description for fault message F033 in section 8.
Factory setting: 2.00% Value range (steps): 0.00 to 100.00% (0.01%) of the ideal average DC
voltage abx = 0, i.e., % of PO71 x 1.35 (1%)
Access: 20 Change: on-line
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P367

P368

P369

Time for the dynamic control deviation of the EMF controller

Refer to the description for fault message F033 in section 8.

Factory setting: 0.10s Value range (steps): 0.00 to 10.00s (0.01s)
Access: 20 Change: on-line

Threshold for the field current controller monitoring

Refer to the description for fault message F034 in section 8.

Factory setting: 2.00% Value range (steps): 0.00 to 100.00% (0.01%)
Access: 20 Change: on-line

Time for the dynamic control deviation of the field current controller

Refer to the description for fault message F034 in section 8.

Factory setting: 0.10s Value range (steps): 0.00 to 10.00s (0.01s)
Access: 20 Change: on-line

Settings for the limit value monitor:

P370

P371

P373

P374

P376

Speed threshold Riin

Speed threshold for the limit value monitor fsp-

Determines the contactor drop out speed; also see BOF 21 in section 10.
Factory setting: 0.50%

Value range (steps): 0.00 to 120.00% of the maximum speed (0.01%)
Access: 20 Change: on-line

Hysteresis for the n<pj, signal

This value is added to the response threshold, iffjisn

Factory setting: 0.50%

Value range (steps): 0.00 to 100.00% of the maximum speed (0.01%)
Access: 20 Change: on-line

Speed threshold gy

Speed threshold for limit value monitors ggr(also see BOF 16 in section 10)
Factory setting: 0.50%

Value range (steps): 0.00 to 120.00% of the maximum speed (0.01%)
Access: 20 Change: on-line

Hysteresis for the n<gq signal

This value is added to the response threshold, i pfaiso see BOF 16 in section 10)
Factory setting: 0.50%

Value range (steps): 0.00 to 100.00% (0.01%)

Access: 20 Change: on-line

Speed threshold b

Speed threshold for limit value monitory3<also see BOF 17 in section 10)
Factory setting: 0.50%

Value range (steps): 0.00 to 120.00% (0.01%)

Access: 20 Change: on-line



Page 9-58 9. Paramsieter Li

P377  Hysteresis for the n<g, signal
This value is added to the response threshold, i palso see BOF 17 in section 10)
Factory setting: 0.50%
Value range (steps): 0.00 to 100.00% (0.01%)
Access: 20 Change: on-line

P379  Speed threshold g3
Speed threshold for limit value monitorya(also see BOF 18 in section 10)
Factory setting: 0.50%
Value range (steps): 0.00 to 120.00% (0.01%)
Access: 20 Change: on-line

P380 Hysteresis for the n<gg signal
This value is added to the response threshold, i§fifalso see BOF 18 in section 10)
Factory setting: 0.50%
Value range (steps): 0.00 to 100.00% (0.01%)
Access: 20 Change: on-line

P382  Speed threshold gy
Speed threshold for limit value monitorJyalso see BOF 19 in section 10)
Factory setting: 0.50%
Value range (steps): 0.00 to 120.00% (0.01%)
Access: 20 Change: on-line

P383  Hysteresis for the n<g, signal
This value is added to the response threshold, i nafaiso see BOF 19 in section 10)
Factory setting: 0.50%
Value range (steps): 0.00 to 100.00% (0.01%)

P385  Speed threshold gxx
Speed threshold for limit value monitoryik{(also see BOF 20 in section 10)
Factory setting: 0.50%
Value range (steps): 0.00 to 120.00% (0.01%)
Access: 20 Change: on-line

P386  Hysteresis for the n<pg signal
This value is added to the response threshold, i§ftalso see BOF 20 in section 10)
Factory setting: 0.50%
Value range (steps): 0.00 to 100.00% (0.01%)

P391  Armature current threshold Iy
Threshold for limit value monitom|>Ily (also see BOF 15 in section 10)
Factory setting: 100%
Value range (steps): 0.00 to 200.00% of the rated converter armature current (0.01%)
Access: 20 Change: on-line

P392  Hysteresis for the A>1y signal
Hysteresis for the limit value monitog 1y (also see BOF 15 in section 10)
This value is added to the response threshold ifyl.
Factory setting: 10%
Value range (steps): 0.00 to 100.00% of the rated converter armature current (0.01%)
Access: 20 Change: on-line
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P394  Field current threshold kmyin
Threshold for the limit value monitogdlfyin (also see BOF 28 in section 10)
Factory setting: 5.00%
Value range (steps): 0.00 to 100.00% of the rated converter field current (0.01%)
Access: 20 Change: on-line

P395  Hysteresis for the {<lfmin signal
This value is added to the response thresholgklifhin (also see BOF 28 in section 10)
Factory setting: 1.00%
Value range (steps): 0.00 to 100.00% of the rated converter field current (0.01%)
Access: 20 Change: on-line

P396 Hysteresis for the actual speed direction detector
The direction of rotation signal BOF 13 changes direction if the speed at connector K167 less than -P396 or
greater than +P396.
Factory setting: 0.01%
Value range (steps): 0.01 to 10.00% of maximum speed (0.01%)
Access: 20 Change: on-line

Settings for the Basic Converter Technology Functions
Setting for the digital references (e.g. "JOG" or "THREAD")

P401 Digital reference 1
The reference at this parameter is switched-in, if the select function "fixed reference, BIF 17 to 23", "jog,
BIF 13 or 14" or "thread, BIF 15 or 16" is requested at binary input 1, terminal 39.
Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)
Access: 20 Change: on-line

P402 Digital reference 2
The reference at this parameter is switched-in, if the select function "fixed reference, BIF 17 to 23", "jog,
BIF 13 or 14" or "thread, BIF 15 or 16" is requested at binary input 2, terminal 40.
Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)
Access: 20 Change: on-line

P403 Digital reference 3
The reference at this parameter is switched-in, if the select function "fixed reference, BIF 17 to 23", "jog,
BIF 13 or 14" or "thread, BIF 15 or 16" is requested at binary input 3, terminal 41.
Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)
Access: 20 Change: on-line

P404  Digital reference 4
The reference at this parameter is switched-in, if the select function "fixed reference, BIF 17 to 23", "jog,
BIF 13 or 14" or "thread, BIF 15 or 16" is requested at binary input 4, terminal 42.
Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)
Access: 20 Change: on-line

P405 Digital reference 5
The reference at this parameter is switched-in, if the select function "fixed reference, BIF 17 to 23", "jog,
BIF 13 or 14" or "thread, BIF 15 or 16" is requested at binary input 5, terminal 43.
Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)
Access: 20 Change: on-line
P406 Digital reference 6
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P409

P410

P411

P412

P413

P414

P415

The reference at this parameter is switched-in, if the select function "fixed reference, BIF 17 to 23", "jog,
BIF 13 or 14" or "thread, BIF 15 or 16" is requested at binary input 6, terminal 36.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Reference for "jog" from the control word

The reference at this parameter is switched-in when the “jog" command, BIF 13, is entered using a bit in the
freely-definable control word STWF.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Reference for "jog and bypass ramp-function generator” from the control word

The reference at this parameter is switched-in if the command "jog and bypass ramp-function generator” is
entered, BIF 14, using a bit in the freely definable control word STWF.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Reference for "thread" from the control word

The reference at this parameter is switched-in if the command "thread" is entered, BIF 15, using a bit in the
freely-definable control word STWF.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Reference for "thread and bypass ramp-function generator” from the control word

The reference at this parameter is switched-in if the command "thread and bypass ramp-function generator"
is entered, BIF 16, using a bit in the freely-definable control word STWF.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Reference for "fixed reference" from the control word

The reference at this parameter is switched-in if the command "fixed reference" is entered, BIF 17, using a
bit in the freely-definable control word STWF.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Reference for "fixed reference and bypass ramp-function generator" from the control word

The reference, set at this parameter, is switched-in if the command "fixed reference and bypass ramp-
function generator” is entered, BIF 18, using a bit in the freely-definable control word STWF.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Reference for "optional reference before the Technology controller" from the control word

The reference set at this parameter is switched-in if the command "optional reference before the
Technology controller” is entered, BIF 19, using a bit in the freely-definable control word STWF.
Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line
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P416

P417

P418

P419

Reference for "optional reference before the ramp-function generator" from the control word

The reference set at this parameter is switched-in if the command "optional reference before the ramp-
function generator" is entered, BIF 20, using a bit in the freely-definable control word STWF.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Reference for "optional reference before the speed controller" from the control word

The reference set at this parameter is switched-in if the command "optional reference before the speed
controller" is entered, BIF 21, using a bit in the freely-definable control word STWF.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Reference for "optional reference before torque limiting” from the control word

The reference set at this parameter is switched-in if the command "optional reference before torque
limiting" is entered, BIF 22, using a bit in the freely-definable control word STWF.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Reference for "optional reference before the current controller" from the control word

The reference set at this parameter is switched-in if the command "optional reference before the current
controller” is entered, BIF 23, using a bit in the freely-definable control word STWF.

Factory setting: 0.0% Value range (steps): -199.9 to 199.99% (0.01%)

Access: 20 Change: on-line

Setting for the "technology controller" function:

P420

P421

P422

Filtering time, technology controller actual value
Factory setting: 0 ms Value range (steps): 0 to 10000 ms (1 ms)
Access: 20 Change: on-line

Derivative action time, technology controller actual value
Factory setting: 0 ms Value range (steps): 0 to 1000 ms (1 ms)
Access: 20 Change: on-line

Filtering time, technology controller reference value
Factory setting: 0 ms Value range (steps): 0 to 10000 ms (1 ms)
Access: 20 Change: on-line
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P424  Technology controller control word
xxx0  Set controller integral part is set zero (i.e. pure proportional controller)
xxx1  Controller integral part is active

xx0x  Set controller proportional part is set to zero (i.e. pure integral controller)
xx1x  Controller proportional component active

x0Oxx  The reference is not inverted
x1xx  The reference is inverted

Oxxx  The feedback is not inverted

Ixxx  The feedback is inverted

Factory setting: 0011 Value range (steps): 0000 to 1111 (1 Hex)
Access: 20 Change: off-line

P425  Technology controller proportional gain, P
Factory setting: 3.00 Value range (steps): 0.10 to 200.00 (0.01)
Access: 20 Change: on-line

P426  Technology controller integral gain, |
Factory setting: 0.650 s Value range (steps): 0.010 to 10.000 s (0.001s)
Access: 20 Change: on-line

P427  Technology controller droop
If the "droop" function is selected with BIF 36 then it can be enabled and disabled by this function. If the
BIF is not selected as "droop" then the droop function is always active (disabled by setting P427=0.0%).
Factory setting: 0.0% Value range (steps): 0.0 to 60.0% (0.1%)
Access: 20 Change: on-line

P428  Technology controller output scaling
Factory setting: 100% Value range (steps): -100.0 to 100.0% (0.1%)
Access: 20 Change: on-line

P430  Technology controller output positive limit
Factory setting: 100.0% Value range (steps): 0.0 to 199.9% (0.1%)
Access: 30 Change: on-line

P431 Technology controller output negative limit
Factory setting: -100.0% Value range (steps): 0.0 to -199.9% (0.1%)
Access: 30 Change: on-line

P432  Technology controller droop positive limit
Factory setting: +100.00% Value range (steps): 0.00 to 199.99% (0.01%)
Access: 30 Change: on-line

P433  Technology controller droop negative limit
Factory setting: -100.00% Value range (steps): 0.00 to -199.99% (0.01%)
Access: 30 Change: on-line
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P450

P451

P452

Maximum gear output RPM (coarse adjustment)

The fine maximum speed adjustment P451 is added to this value to set the maximum output shaft speed.
Factory setting: 500 RPM Value range (steps): 0 to 10,000 RPM (1 RPM)

Access: 20 Change: off-line

Maximum gear output RPM (fine adjustment)
This is the fine adjustment for the maximum output shaft speed and it is added to P450 to set the maximum

speed.
Factory setting: 0.00 RPM Value range (steps): 0.00 to 0.99 RPM (0.01 RPM)
Access: 20 Change: off-line

Maximum motor RPM when pulse encoder is used (fine adjustment, see P143 for main adjustment)
This value is added to the value set with P143 to determine the maximum speed.

Factory setting: 0.00 RPM Value range (steps): 0.00 to 0.99 RPM (0.01 RPM)

Access: 20 Change: on-line

Settings for the motorized potentiometer function:

P460

P461

P462

Selecting the motorized potentiometer operating mode

xxx1 Motorized potentiometer operation

xxx2 Ramp-function generator operation

xx0x The motorized potentiometer reference is set to zero for operating status's > 05

xx1x The motorized potentiometer reference remains stored in all operating status's (even when the
electronics voltage is disconnected)

x0xx The motorized potentiometer - ramp-function generator is bypassed in the automatic mode (P462 and
P463 ineffective)

x1xx Motorized potentiometer - ramp-function generator effective in the manual and automatic modes

Oxxx Setting the range of the "MOP" by the raise/lower button is 0 to 100%.
Forward / reverse operation is determined by BIF 28, 29, or 30.

1xxx Setting the range of the "MOP" by the raise/lower button is -100% to 100%.
Forward / reverse operation by BIF 28, 29, or 30 is not allowed.

Factory setting: 0101 Value range (steps): 0001 to 1112 (1 Hex)

Access: 20 Change: off-line

Selecting the motorized potentiometer reference

0 Fixed value 0% (= connector KO0O0)

1 Fixed value 100% (= connector KOO1)

2 0%

3 Connector KOO3

to

399 Connector K399

Factory setting: 2 Value range (steps): 0 to 399 (connector number)
Access: 20 Change: on-line

Motorized potentiometer ramp-up time
Factory setting: 10.00s Value range (steps): 0.00 to 300.00s (0.01s)
Access: 20 Change: on-line
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P463

P464

P465

P466

Motorized potentiometer ramp-down time
Factory setting: 10.00s Value range (steps): 0.00 to 300.00s (0.01s)
Access: 20 Change: on-line

Motorized potentiometer output scaling factor
Factory setting: 100% Value range (steps): -100% to 100% (1%)
Access: 20 Change: on-line

Motorized potentiometer time adjustment multiplier

0 Times set with P462 and P463 are multiplied by a factor 1

1 Times set with P462 and P463 are multiplied by a factor 60
Factory setting: 0 Value range (steps): 0 to 1 (1 Hex)
Access: 20 Change: on-line

Selecting the MOP preset source for BIF 68

0 0%

1 100%

2 0%

3 to 399 supplemental connectors

Factory setting: 2 Value range: 0 to 399 (connector number)
Access: 20 Change: off-line

Settings for the Draw and Ratio control function:

P470

P471

Selecting the operating mode for the draw/ratio control

0 Drawi/ratio control inhibited

1 Draw control enabled

2 Ratio control enabled

3 to 399 supplemental connectors

Factory setting: 0 Value range: 0 to 399 (connector number)
Access: 20 Change: off-line

Selection of the draw/ratio factor

Number of the connector which is multiplied with the draw/ratio value.
Factory setting: 0 Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
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Settings for the "oscillation" and "step" reference function:

P480

P481

P482

P483

Oscillation reference value 1

Reference value used for the oscillation reference function, BIF 12, or the step reference function, PO51 =
24. This reference value is used for the time selected with P481.

Factory setting: 0.5% Value range: -199.9 to 199.9 % of top speed (0.1% of top speed)

Access: 20 Change: on-line

Oscillation reference 1 time duration

Time duration for the reference 1 value, P480, used for the oscillation function, BIF 12, or the step
reference function, PO51 = 24. Reference 1 will be active for the duration of this time and then reference 2
will become active for the time set with P483.

Factory setting: 0.1 sec Value range: 0.1 sec to 300.0 sec (0.1 sec)

Access: 20 Change: on-line

Oscillation reference value 2

Reference value used for the oscillation function, BIF 12, or the step reference function, PO51 = 24. This
reference value is used after the time set with P481 has expired and will last for the time set with P483.
Factory setting: -0.4% Value range: -199.9 to 199.9 % of top speed (0.1% of top speed)

Access: 20 Change: on-line

Oscillation reference 2 time duration

Time duration for the reference 2 value, P482, used for the oscillation function, BIF 12, or the step
reference function, PO51 = 24. Reference 2 will be active for the duration of this time and then reference 1
will become active for the time set with P481.

Factory setting: 0.1 sec Value range: 0.1 sec to 300.0 sec (0.1 sec)

Access: 20 Change: on-line

Settings for "master / slave drive" function:

P500

Selection of the reference source for the slave drive

Number of the connector which provides the current reference for the slave drive.
Factory setting: 2 Value range: 0 to 399 (connector number)

Access: 20 Change: off-line
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Settings for the "friction compensation" function:

P520

P521

Friction at 0% speed

Friction at 10% speed

to Parameter

P529

P530

Friction at 90% speed

Friction at 100% speed and higher

Parameters P520 to P530 are the armature current or torque references required for steady-state speed
operation of 0%, 10% to 100% of the maximum speed in 10% speed steps. These parameters are points
along the friction and windage characteristic. They are either a current or torque value as determined by the
setting of P170 and are automatically set during the self tuning run with P051 = 28. P520 is set to 0.0%.

The characteristic is interpolated between the points dependent on the speed controller feedback at
connector K165. The output of the friction compensation has the same sign as the speed controller
feedback. The value from P530 is also used for any speed overshoot values that exceed 100% speed. for
operation in both directions it is recommended that P520 be set at 0.05 in order to prevent armature current
oscillations at 0% speed.

Factory setting: 0.0% Value range (steps): 0.0 to 100.0%
Rated converter current and rated converter torque (0.1%)
Access: 20 Change: on-line

Settings for the "moment of inertia compensation” function

P540

P541

P543

Accelerating time

The "accelerating time" is the time necessary to accelerate the drive from 0% to 100% of the maximum
speed (friction neglected), at 100% rated converter armature current and 100% rated motor field current.
This is a direct measure of the motor and load moment of inertia.

This parameter is automatically set during the self tune run for the friction and moment of inertia
compensation (P051 = 28).

Factory setting: 0.00s  Value range (steps): 0.00 to 650.00s (0.01s)

Access: 20 Change: on-line

Acceleration P gain

Proportional gain for the function "acceleration dependent on the reference-actual value difference" or
"freely-connectable acceleration” (also refer to parameters P543 to P545).

Factory setting: 0.00 Value range (steps): 0.00 to 300.00 (0.01)

Access: 20 Change: on-line

Threshold deadband for acceleration dependent on the (reference-actual value) difference

When acceleration dependent on the (reference - actual value) difference function is selected, only that
component of the speed controller (reference - actual value) difference that exceeds the value in P543 is
allowed to pass through (also refer to parameters P541 and P545).

Factory setting: 0.00% Value range (steps): 0.00 to 100.00% of the maximum speed (0.01%)

Access: 20 Change: on-line
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P544

P545

P546

Selecting the freely-connectable acceleration

Number of the connector to be used as input for the freely-connectable acceleration (also refer to
parameters P541 and P545).

Factory setting: 2 Value range: 0 to 299 (connector number)

Access: 20 Change: on-line

Source of the speed controller compensation signal
1 Calculated dv/dt from the speed controller reference at K168
iNno
Scaling: K150 = d(K168 in gotmax speed) P540
2 Ramp generator dv/dt from K191
K191 in % max speed

in % rated base unit torque

H . = * . 0 .
Scaling: K151 AC Line Period 6 P540 in % rated base unit torque
3 Speed error signal from K163
Scaling:

K152 = + (K163 in % max speed - P543) * P541 |if K1p3 > P543, otherwiseczer

4  Freely selectable signal selected using P544
Factory setting: 2 Value range: 1to 4
Access: 20 Change: off-line

Time constant for acceleration compensation smoothing filter
Factory setting: 0.0 Value range: 0.0 to 10,000 ms ( 1 ms)
Access: 20 Change: on-line
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Settings for the "speed controller adaptation” function

P550 Speed controller proportional adaptive gain

PROPORTIONAL GAIN OF THE SPEED CONTROLLER
KP
P550 |

N

P225
N INPUT
P556 P559 INPUT SELECTED
BY P553
Factory setting: 3.0 Value range (steps): 0.10 to 200.00 (0.01)
Access: 20 Change: on-line

P551 Speed controller integral adaptive gain

INTEGRAL TIME CONSTANT OF THE SPEED CONTROLLER
TN
P551 |

N

P226
N INPUT
P557 P560 INPUT SELECTED
BY P554
Factory setting: 0.65 s Value range(steps): 0.010 to 10.000 s (0.001 s)
Access: 20 Change: on-line

P552  Speed controller adaptive droop

DROOP ADAPTION OF THE SPEED CONTROLLER
DROOP
P552 |

P227
N INPUT

P558 P561 INPUT SELECTED
BY P555

Factory setting: 0.0%
Value range (steps): 0.0 to 10.0% of the rated drive torque (0.1%)
Access: 20 Change: on-line

P553 Input source selection for the speed controller adaptive proportional gain
0 Fixed value 0%
1 Fixed value 100%
2 Fixed value 0%
3 to 399 connector number
If the value from the selected connector is > the value of P559, P225 is used as the proportional gain.
Factory setting: 2 Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
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P554

P555

P556

P557

P558

P559

P560

Input source selection for the speed controller adaptive integral time

0 Fixed value 0%

1 Fixed value 100%

2 Fixed value 0%

3 to 399 connector number

If the value from the selected connector is > the value of P560, P226 is used as the integral time.
Factory setting: 2 Value range: 0 to 399 (connector number)

Access: 20 Change: off-line

Input source selection for the speed controller adaptive droop

0 Fixed value 0%

1 Fixed value 100%

2  Fixed value 0%

3 to 399 connector number

If the value from the selected connector is > the value of P561, P227 is used as the droop gain.
Factory setting: 2 Value range: 0 to 399 (connector number)

Access: 20 Change: off-line

Threshold 1 for speed controller proportional adaptive gain

When the input selected by P553 is less than P556 the speed controller proportional gain is equal to P550.
When the input selected by P553 is greater than P556 and less than P559 the proportional gain varies
linearly between P550 and P225.

Factory setting: 0.00% Value range (steps): 0.00 to 100.00% (0.01%)

Access: 20 Change: on-line

Threshold 1 for the speed controller integral adaptive gain

When the input selected by P554 is less than P557 the speed controller integral gain is equal to P551.
When the input selected by P554 is greater than P557 and less than P560 the integral gain varies linearly
between P551 and P226.

Factory setting: 0.00% Value range (steps): 0.00 to 100.00% (0.01%)

Access: 20 Change: on-line

Threshold 1 for the speed controller adaptive droop

When the input selected by P555 is less than P558 the speed controller proportional gain is equal to P552.
When the input selected by P555 is greater than P558 and less than P561 the speed droop varies linearly
between P552 and P227.

Factory setting: 0.00% Value range (steps): 0.00 to 100.00% (0.01%)

Access: 20 Change: on-line

Threshold 2 for speed controller proportional adaptive gain

When the input selected by P553 is greater than P559 the speed controller proportional gain is equal to
P225. When the input selected by P553 is greater than P556 and less than P559 the proportional gain varies
linearly between P550 and P225.

Factory setting: 0.00% Value range (steps): 0.00 to 100.00% (0.01%)

Access: 20 Change: on-line

Threshold 2 for speed controller integral adaptive gain

When the input selected by P554 is greater than P560 the speed controller integral gain is equal to P226.
When the input selected by P554 is greater than P557 and less than P560 the integral gain varies linearly
between P551 and P226.

Factory setting: 0.00% Value range (steps): 0.00 to 100.00% (0.01%)

Access: 20 Change: on-line
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P561 Threshold 2 for speed controller adaptive droop
When the input selected by P555 is greater than P561 the speed controller droop is equal to P227. When
the input selected by P555 is greater than P558 and less than P561 the integral gain varies linearly between
P552 and P227.
Factory setting: 0.00% Value range (steps): 0.00 to 100.00% (0.01%)
Access: 20 Change: on-line

Structure for armature current or torque control:

P600  Selecting the gating input source (armature)
0 fixed value 0%
1 fixed value 100%
2 armature current controller output
3 to 399 connector number
Factory setting: 2 Value range(steps): 0 to 399 (connector number)
Access: 30 Change: off-line

P601.ii Selection of the armature current controller reference (before current limits)
0 fixed value 0%
1 fixed value 100%
2 torque limit output
3 to 399 connector number
Factory setting: 2 Value range(steps): 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

P602  Selection of the armature current controller feedback
Number of the connector for sourcing the current feedback
Factory setting: 2 (internal current feedback)

Value range: 0 to 399 (connector number)
Access: 30 Change: off-line

P603.ii Selection of positive current limit scaling
The active positive current limit equals P171 times the minimum value sourced by P603.ii.
Factory setting: 2 (100%) Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

P604.ii Selection of negative current limit scaling
The active negative current limit equals the absolute value of P172 times maximum value sourced by
P604.ii.
Factory setting: 2 (negative value of the P603.ii selection)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

P605.ii Additional positive torque limits
The active positive torque limit is the minimum value of P605.ii and (P180 or P182).
Factory setting: 2 (200%) Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03
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P606.ii Additional negative torque limit
The active negative torque limit is the maximum value of P606.ii and (P181 or P183).
Factory setting: 2 (200%) Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

P607.ii Torque reference selection
Factory setting: 2 (speed controller output)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

Structure for the Speed Controller:

P608.ii Selection of the speed reference
Factory setting: 2 (output of the reference limiting)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

P609  Selection of the speed feedback
Factory setting: 2 (analog input from terminals 60 to 64)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line

Structure for the Field and EMF Controllers:

P610 Selection of the field gating unit input
Factory setting: 2 (output from the field current controller and the field feed forward controller )
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line

P611.ii Field current reference selection
Factory setting: 2 (EMF controller output)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

P612  Field current feedback selection
Factory setting: 2 (internal field current feedback)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line

P613.ii Scaling for maximum field current reference
P102 is multiplied by the smallest value selected by P613.ii.
Factory setting: 2 (100%) Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

P614.ii Scaling for the minimum field current reference
P103 is multiplied by the largest value selected by P614.ii.
Factory setting: 2 (100%) Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03
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P615.ii EMF reference selection
Factory setting: 2 (P101 - P100 x P110)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

P616 EMF feedback selection
Factory setting: 2 (internal EMF feedback)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line

Structure of the Ramp Function Generator:

P620.ii Ramp generator output additional positive limits
The ramp generator output is limited to the lesser value of P620 and P300.
If the selected connector has a negative value, this results in a negative minimum speed reference being

entered.
Factory setting: 2 (200%) Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

P621.ii Ramp generator output additional negative limits
The ramp generator output is limited to the larger value of P621 and P301.
If the selected connector has a positive value, this results in a positive minimum speed reference being
entered.
Factory setting: 2 (negative value selected by P620.ii)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03

P622.ii Selection of speed reference before limiting
Factory setting: 2 (output of ramp generator)
Value range: 0 to 399 (connector number)

Access: 30 Change: off-line Index ii = 00 to 03
P623.ii Ramp generator input selection

Factory setting: 2 Value range: 0 to 399 (connector number)

Access: 30 Change: off-line Index ii = 00 to 03

P624.ii Ramp generator rate and rounding scaling selection
Scales P303, P304, P305, and P306.
Factory setting: 2 Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 01
P624.00 selects the signal to modify the ramp up and down rates. P624.01 selects the signal to modify the
ramp rounding times.

P625.ii Ramp generator input additional positive limits
The ramp generator input is limited to the lesser value of P625 and (P315 or P319).
Factory setting: 2 (200%) Value range: 0 to 399 (connector number)
Access: 30 Change: off-line Index ii = 00 to 03
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P626.ii Ramp generator input additional negative limits
The ramp generator input is limited to the larger value of P626 and (P316 or P320).
Factory setting: 2 (negative value per P625.ii)
Value range: 0 to 399 (connector number)

Access: 30 Change: off-line Index ii = 00 to 03
P627.ii Speed reference selection after reference enable

Factory setting: 2 Value range: 0 to 399 (connector number)

Access: 30 Change: off-line Index ii = 00 to 03
P628.ii Speed reference selection before reference enable

Factory setting: 2 Value range: 0 to 399 (connector number)

Access: 30 Change: off-line Index ii = 00 to 03

P629  Ramp generator initial value selection
The value of P629 is used to set the output of the ramp generator when:
- the operating status3®1.1
- P500 is not = 2 and P084 = 2
(slave reference doesn't come from the speed reference and current or torque operation selected)
- P500isnot=2and BIF41 =1
(slave reference doesn't come from the speed reference and slave operation selected)
Factory setting: 2 (speed feedback - K167)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line

Structure for the Technology Controller:

P630.ii Technology controller reference selection

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)

Access: 30 Change: off-line Index ii = 00 to 03
P631.ii Technology controller feedback selection

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)

Access: 30 Change: off-line Index ii = 00 to 03

P632  Technology controller output positive limit scaling
The technology controller output is limited by P632 x P430.
Factory setting: 2 (100%) Value range: 0 to 399 (connector number)
Access: 30 Change: off-line

P633  Technology controller scaling selection
The technology controller output is scaled by P633 x P428.
Factory setting: 2 (100%) Value range: 0 to 399 (connector number)
Access: 30 Change: on-line

P634  Technology controller output negative limit scaling
The technology controller output is limited by P634 x P431.
Factory setting: 2 (negative value per P632)
Value range: 0 to 399 (connector number)
Access: 30 Change: off-line
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Structure for Acceleration Compensation

P635.ii Inertia compensation selection
Factory setting: 2 Value range: 0 to 399 (connector number)
Access: 20 Change: off-line Index ii = 00 to 03

Structure for the control words:

P640  Selection of the standard control word STW source
Connector which supplies the STW control word with data. The functions specified with STW are logically
combined with the terminal functions and the functions selected with the variable control word STWF.
Factory setting: 19 (disabled) Value range: 0 to 399 (connector number) (range increase ver 2.10)
Access: 30 Change: off-line

P641  Freely definable control word STWF selection
Connector which supplies the STWF control word with data. The functions defined for the STWF word
with P642.11 logically combined with the terminal functions and the functions specified for the STW
control word.
Factory setting: 19 (disabled) Value range: 0 to 399 (connector number) (range increase ver 2.10)
Access: 30 Change: off-line

P642.ii Defines the function of the bits in the STWF control word

The values of P642 at the individual indices , ii = 0 to 15, are the numbers of the binary input functions,
(BIF), which are assigned to the corresponding bits 0 to 15 of the STWF control word.

P642.00 defines the function of bit 0

P642.01 defines the function of bit 1

to

P642.15 defines the function of bit 15

Factory setting: O (undefined) Value range: O to 69 (binary input function)

Access: 30 Change: off-line Index ii = 00 to 15

A\ WARNING

When changing parameters P640 to P642 undesirable structure changes
or start commands can occur that can unexpectedly start the motor.

Loss of life, severe personal injury or property damage can result if
instructions contained in this manual are not followed.

To prevent the motor from startiné; unexpectedly make sure that the operate
e-energized when changing these parameters.

enable function at terminal 38 is
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Settings for the freely Definable Function Blocks:

P650.ii Input selection for adder 1

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)

Access: 20 Change: off-line Index ii = 00 to 01
P651.ii Input A selection for multiplier/divider 1

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)

Access: 20 Change: off-line Index ii = 00 to 01
P652 Input B selection for multiply/divide 1

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)

Access: 20 Change: off-line

P653.ii Input A selection for the diameter/divider function

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)

Access: 20 Change: off-line Index ii = 00 to 01
P654 Input B selection for the diameter/divider function

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)

Access: 20 Change: off-line

P655 Input selection for inverter 1
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line

P656.ii Input A selection for switch 1

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)

Access: 20 Change: off-line Index ii = 00 to 01
P657  Input B selection for switch 1

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)

Access: 20 Change: off-line

P658 Input selection for absolute value function 1
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line

P659 Input A selection for limit detector 1
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line

P660 Input B selection for limit detector 1
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line

P661.ii Input selection for adder 2
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line Index ii = 00 to 01
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P662.ii Input A selection for multiplier/divider 2
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line Index ii = 00 to 01
P663  Input B selection for multiply/divide 2
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
P664  Input for X-Y function generator
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
P665 Input selection for inverter 2
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
P666.ii Input A selection for switch 2
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line Index ii = 00 to 01
P667 Input B selection for switch 2
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
P668  Input selection for the limiter function
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
P669 Input selection for absolute value function 2
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
P670 Input A selection for limit detector 2
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
P671 Input B selection for limit detector 2
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
P672.ii Input selection for adder 3
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line Index ii = 00 to 01
P673.ii Input A selection for multiplier/divider 3
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line Index ii = 00 to 01
P674 Input B selection for multiplier/divider 3

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line
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P675

P676.ii

P677

P679

P680

P681

P682

Input selection for inverter 3
Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line

Input A selection for switch 3

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line Index ii = 00 to 01
Input B selection for switch 3

Factory setting: 2 (0%) Value range: 0 to 399 (connector number)
Access: 20 Change: off-line

Deadband adjustment for adder 3 function block
Factory setting: 1.00% Value range: 0.00 to 100.00% (0.01%)
Access: 20 Change: on-line

Multiply / Divide 1 Scaling
inputl
input2

If set to 0.0, the block operates as a divideroutput = * 100%

input A

If set > 0.0, the block operates as a multiplieutput =
100%

* input B* P680

Input A is selected with P651 and input B is selected with P652.
Factory setting: 1.0 Value range (steps): -1000 to 1000 (0.1)
Access: 20 Change: on-line

Multiply / Divide 2 Scaling
input A

input B

If set to 0.0, the block operates as a divideroutput = * 100%

input A

If set > 0.0, the block operates as a multiplieutput =
100%

* input B* P681

Input A is selected with P662 and input B is selected with P663.

Factory setting: 1.0 Value range (steps): -1000 to 1000 (0.1)
Access: 20 Change: on-line

Multiply / Divide 3 Scaling
input A

input B

If set to 0.0, the block operates as a divideroutput = * 100%

input A

If set > 0.0, the block operates as a multiplieutput =
100%

* input B* P682

Input A is selected with P673 and input B is selected with P674.

Factory setting: 1.0 Value range (steps): -1000 to 1000 (0.1)
Access: 20 Change: on-line
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P683  Minimum diameter limit
Only active when P684 = 3.
Factory setting: 10,000 mm  Value range (steps): 1 to 10,000 mm (1 mm)
Access: 20 Change: on-line

P684  Control word for the diameter/ divider function

input A
input B

Where input A is the sum of the values selected with P653.ii and input B is selected with P654. Parameters
P683, P696, P697 have no effect.

1 functions as a divider output = * 100%

2 speed reference calculation based on line speed (in mm/s) and diameter (in 0.1 mm).

speed ref = line speed * 10 100%
P = T diameter g+ NPA450 + nP451
60

where:

speed ref= motor speed reference in % of maximum speed (K245)

line speed= line speed reference in mm/s, range -32768 to +32767 mm/s (selected with P653).

diameter = diameter in 0.1 mm units, range 0.1 to 6553.5 mm, selected with P654.

nP450 + nP451= the maximum roll RPM where n = the active parameter set number (1 to 4). Parameters
P696 and P697 have no effect.

3 speed reference calculation based on line speed % scaled by P696 and diameter scaled by P697.

line speed * P696
speed ref = P 100 100%
diameter * "0/ gy« NP450 + nP451
100 60

where:

speed ref= motor speed reference in % of maximum speed (K245)

line speed= line speed reference in % of P696 where 16384 = 100%. (selected with P653).
diameter = diameter in % of P697 where 16384 = 100% (selected with P654).

nP450 + nP451= the maximum roll RPM where n = the active parameter set number (1 to 4).
Factory setting: 1 Value range: 1to 3

Access: 20 Change: off-line

P686  Positive limit for the limiter function
Factory setting: 100.00% Value range (steps): -200.0 to 199.99% (0.01%)
Access: 20 Change: on-line

P687  Negative limit for the limiter function
Factory setting: -100.00% Value range (steps): -200.0 to 199.99% (0.01%)
Access: 20 Change: on-line

P688  Control word for absolute value 1 function
0 Value selected by P658 input to K241 without a polarity change
1 The absolute value selected by P658 input to K241
2 Value selected by P658 input to K241 with a polarity change
3 The negative of the absolute value selected by P658 input to K241
Factory setting: 0 Value range: 0 to 3
Access: 20 Change: off-line
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P689

P690

P691

P692

P693

P694

P695

P696

P697

Filter for absolute value 1 function
Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)
Access: 20 Change: on-line

Control word for absolute value 2 function

0 Value selected by P669 input to K232 without a polarity change

1 The absolute value selected by P669 input to K232

2 Value selected by P669 input to K232 with a polarity change

3 The negative of the absolute value selected by P669 input to K232
Factory setting: 0 Value range: 0 to 3

Access: 20 Change: off-line

Filter for absolute value 2 function
Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)
Access: 20 Change: on-line

Control word for limit detector 1 (BOF 34)

1 binary output function 34 is energized for A<B
2 binary output function 34 is energized for A=B
Factory setting: 1 Value range: 1 to 2
Access: 20 Change: off-line

Hysteresis for limit detector 1
Factory setting: 0.00% Value range (steps): 0.00 to 199.99% (0.01%)
Access: 20 Change: on-line

Control word for limit detector 2 (BOF 35)

1 binary output function 35 is energized for A<B
2 binary output function 35 is energized for A=B
Factory setting: 1 Value range: 1 to 2
Access: 20 Change: off-line

Hysteresis for limit detector 2
Factory setting: 0.00% Value range (steps): 0.00 to 199.99% (0.01%)
Access: 20 Change: on-line

Scaling for main input of diameter/divider function block
Only active if P684 = 3.

This parameter specifies the line speed in mm/s that corresponds to 100% speed.

Factory setting: 100 mm/s Value range (steps): 1 to 32,767 mm/s (1 mm/s)
Access: 20 Change: off-line

Scaling for diameter input of diameter/divider function block

Only active if P684 = 3.

This parameter specifies the diameter in mm that corresponds to 100% diameter.
Factory setting: 10,000 mm  Value range (steps): 1 to 32,767 mm (1 mm)
Access: 20 Change: off-line
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P698.ii

P699.ii

X values for the X-Y function generator

The points of the function generator should be set in associated x,y pairs in parameters P698 and P699.
The x values must be set in increasing valuasich as P698.01 must be greater than P698.00.

Factory setting: 0.00% Value range (steps): -200.0 to 199.99% (0.01%)

Access: 20 Change: on-line Index ii = 00 to 09

Y values for the X-Y function generator

The points of the function generator should be set in associated x,y pairs in parameters P698 and P699.
Factory setting: 0.00% Value range (steps): -200.0 to 199.99% (0.01%)

Access: 20 Change: on-line Index ii = 00 to 09

Settings for the Converter Hardware Interfaces:
Analog Inputs:

P700

P701

Main analog reference resolution, terminals 4 & 5

The main reference, connected at terminals 4 and 5, is averaged over a specified measuring time. This
parameter specifies the minimum achievable resolution of the A/D converter in bits as well as the
measuring time.

The main reference A/D conversion is performed cyclically. The duration of the conversion cycle is
dependent on the measuring time and is therefore a measure of the delay time when placing an analog step
input until the earliest availability of a digital value is present. This parameter therefore defines the

dynamic performance of this analog input. It should be noted however that the converted A/D value can
only be read once per gating cycle (2.77 ms at 60 Hz.) and that the A/D conversion cycle is asynchronous to
the gating cycle. A hardware filter of 1 ms is provided before the A/D conversion.

P700 Minimum Measuring Maximum
Resolution Time Conversion Time

10 10 0.1422 ms 0.4164 ms

11 +11 0.2844 ms 0.7009 ms

12 +12 0.5689 ms 1.2698 ms

13 +13 1.1378 ms 2.4076 ms

14 +14 2.2756 ms 4.6831 ms
Factory setting: 12 bit Value range (steps): 10 to 14 bits (1 bit)
Access: 20 Change: on-line

Main reference scaling (terminals 4 and 5)
This parameter defines the main reference as a % for a 10 volt input (or a 20 ma input).
For voltage input:

P701 % = % required for a specified input voltage x - _10 _VOItS
specified input voltag

For 20 ma current input:

P701 % = % required for a specified input current x — 20, ma
specified input curren
Factory setting: 100% Value range (steps): -1000 to 1000% (1%)

Access: 20 Change: on-line
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P702

P703

P704

P706

P707

P708

P709

Main reference offset (terminals 4 and 5)

Value which is added to the main reference. 1 count equals 0.0061% reference.
Factory setting: 0 Value range (steps): -9999 to 16384 * 0.0061% (1)
Access: 20 Change: on-line

Main reference control word

x0 signal input without changing polarity

x1 the absolute value is input

x2 signal input with polarity change

x3 the negative of the absolute value is input

Ox operation as voltage inputl®V) (switch S4 o processor board in position 1)

1x operation as current input (4 to 20 ma) (switch S processor board in position 2)
2x operation as current input (0 to 20 ma) (switch Sg processor board in position 2)
Factory setting: 00 Value range (steps): 00 to 23 (1 Hex)

Access: 20 Change: off-line

Main reference filter
Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)
Access: 20 Change: on-line

Analog speed feedback scaling (terminals 60 to 64)

Value of the tachometer input voltage at maximum speed.

For P083 = 1 this defines the maximum motor speed.

Factory setting: 60.00 V Value range (steps): -270.00 to 270.00V (0.01V)
Access: 20 Change: on-line

Analog feedback offset (terminals 60 to 64)

Value which is added to the analog speed feedback. 1 count equals 0.0061% speed.

Factory setting: 0 Value range (steps): -9999 to 16384 * 0.0061%(1)
Access: 20 Change: on-line

Analog speed feedback control word (terminals 60 to 64)
x0 signal input without changing polarity

x1 the absolute value is input

x2 signal input with polarity change

x3 the negative of the absolute value is input

0x nothing connected to terminals 60 to 63

1x Analog tachometer connected to terminal 60 (range = 80 to 250 V)
2x Analog tachometer connected to terminal 62 (range = 25 to 80 V)
3x Analog tachometer connected to terminal 63 (range = 8 to 25 V)
Factory setting: 20 Value range (steps): 00 to 33 (1 Hex)
Access: 20 Change: off-line

Analog speed feedback filter (terminals 60 to 64)

This filter time is included in the speed loop self tuning run, PO51 = 26.
Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)
Access: 20 Change: on-line
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P710

P711

pP712

P713

Analog reference 1, terminals 6 & 7, A/D resolution
The voltage, connected at terminals 6 and 7, is averaged over a specified measuring time. This parameter
specifies the minimum achievable resolution of the A/D converter in bits as well as the measuring time.

The A/D conversion is performed cyclically. The duration of the conversion cycle is dependent on the
measuring time and is therefore a measure of the delay time when placing an analog step input until the
earliest availability of a digital value is present. This parameter therefore defines the dynamic performance
of this analog input. It should be noted however that the converted A/D value can only be read once per
gating cycle (2.77 ms at 60 Hz.) and that the A/D conversion cycle is asynchronous to the gating cycle. A
hardware filter of 1 ms is provided before the A/D conversion.

P710 Minimum Measuring Maximum
Resolution Time Conversion Time
10 10 0.1422 ms 0.4164 ms
11 11 0.2844 ms 0.7009 ms
12 +12 0.5689 ms 1.2698 ms
13 +13 1.1378 ms 2.4076 ms
14 +14 2.2756 ms 4.6831 ms
Factory setting: 12 bit Value range (steps): 10 to 14 (1 unit)
Access: 20 Change: on-line

Analog input 1 scaling (terminals 6 and 7)
This parameter defines the input value as a % for a 10 volt input (or a 20 ma input).
For voltage input:

P711 % = % required for a specified input voltage x—— ,10 _VOItS
specified input voltag

For 20 ma current input:

P711 % = % required for a specified input current x — 20_ ma
specified input curren
Factory setting: 100% Value range (steps): -1000 to 1000% (1%)

Access: 20 Change: on-line

Analog input 1 offset (terminals 6 and 7)

Value which is added to analog input 1. 1 count equals 0.0061% reference.
Factory setting: 0 Value range (steps): -9999 to 16384 * 0.0061% (1)
Access: 20 Change: on-line

Analog input 1 control word

x0 signal input without changing polarity

x1 the absolute value is input

x2 signal input with polarity change

x3 the negative of the absolute value is input

Ox operation as voltage inputl®V) (switch S5 on A1-116-101-501 board in position 1)

1x operation as current input (4 to 20 ma) (switch S5 on A1-116-101-501 board in position 2)
2x operation as current input (0 to 20 ma) (switch S5 on A1-116-101-501 board in position 2)
For operation as a current input the polarity can be reversed using BIF 50.

Factory setting: 00 Value range (steps): 00 to 23 (1 Hex)

Access: 20 Change: off-line
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P714

P716

P717

P718

P719

pP721

pP722

P723

P724

Analog input 1 filter
Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)
Access: 20 Change: on-line

Analog input 2 scaling (terminal 8)
This parameter defines the input value as a % for a 10 volt input.
10 volts

P716 % = % required for a specified input voltage x

specified input voltag

Factory setting: 100% Value range (steps): -1000 to 1000% (1%)
Access: 20 Change: on-line

Analog input 2 offset (terminal 8)
Value which is added to analog input 2. 1 count equals 0.0061% reference.

Factory setting: O Value range (steps): -9999 to 16384* 0.0061% (1)

Access: 20 Change: on-line

Analog input 2 control word (terminal 8)

0 signal input without changing polarity

1 the absolute value is input

2 signal input with polarity change

3 the negative of the absolute value is input
Factory setting: O Value range: 0 to 3
Access: 20 Change: off-line

Analog input 2 filter (terminal 8)
Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)
Access: 20 Change: on-line

Analog input 3 scaling (terminal 10)
This parameter defines the input value as a % for a 10 volt input.
10 volts

P721 % = % required for a specified input voltage x

specified input voltag

Factory setting: 100% Value range (steps): -1000 to 1000% (1%)
Access: 20 Change: on-line

Analog input 3 offset (terminal 10)
Value which is added to analog input 3. 1 count equals 0.0061% reference.

Factory setting: 0 Value range (steps): -9999 to 16384 * 0.0061%(1)

Access: 20 Change: on-line

Analog input 3 control word

0 signal input without changing polarity

1 the absolute value is input

2 signal input with polarity change

3 the negative of the absolute value is input

Factory setting: O Value range (steps): 0 to 3 (1 Hex)
Access: 20 Change: off-line

Analog select input 3 filter
Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)
Access: 20 Change: on-line
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Settings for Analog Outputs:

P739 Control word for terminal 12 (current feedback display output)
0 output without polarity change
(positive voltage for torque direction I, negative voltage for torque direction Il
1 output the absolute value
2 output with opposite polarity
(i.e., negative voltage for torque direction | positive voltage for torque direction I
3 output the negative of the absolute value
Factory setting: 0 Value range: 0 to 3
Access: 20 Change: on-line

P740 Function selection for terminal 14 (analog output 1)
Number of the connector whose value is to be output at terminal 14 with respect to terminal 15.
0 Fixed value of 0%
1 Fixed value of 100%
2 0%
3 connector KOO3
to
399 connector K399
Factory setting: 0 Value range: 0 to 399 (connector number)
Access: 20 Change: on-line

P741  Control word for analog output 1 (terminal 14)
0 output without polarity change
1 output the absolute value
2 output with opposite polarity
3 output the negative of the absolute value
Factory setting: 0 Value range: 0 to 3
Access: 20 Change: on-line

P742  Filter time for analog output 1
Factory setting: 0 ms Value range: 0 to 10,000 ms (1 ms)
Access: 20 Change: on-line

P743  Analog output 1 offset
1 count equals 5.33 mv.
Factory setting: 0 Value range: -2000 to 2000 * 5.33 mv
Access: 20 Change: on-line

P744  Analog output 1 scaling

0
Output voltage = connectorss ., P744
100%
Factory setting: 10.00 V Value range (steps): -200.0 to +200.00 V (0.01 V)
Access: 20 Change: on-line

The maximum output voltage is limited to approximately 11 volts.
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P745

P746

P747

P748

P749

P750

P751

P752

Function selection of analog output 2 (terminal 16)

Number of the connector whose value is to be output at terminal 16 with respect to terminal 17.
0 Fixed value of 0%

1 Fixed value of 100%

2 0%

3 connector KOO3

to

399 connector K399

Factory setting: 0 Value range: 0 to 399 (connector number)

Access: 20 Change: on-line

Control word for analog output 2 (terminal 16)

0 output without polarity change

1 output the absolute value

2 output with opposite polarity

3 output the negative of the absolute value
Factory setting: 0 Value range: 0 to 3
Access: 20 Change: on-line

Filter time for analog output 2 (terminal 16)
Factory setting: 0 ms Value range: 0 to 10,000 ms (1 ms)
Access: 20 Change: on-line

Analog output 2 offset (terminal 16)

1 count equals 5.33 mv.

Factory setting: O Value range: -2000 to 2000 * 5.33 mv (1)
Access: 20 Change: on-line

Analog output 2 scaling

0
Output voltage = connector P749
100%
Factory setting: 10.00 V Value range (steps): -200.00 to +200.00 V (0.01 V)
Access: 20 Change: on-line

The actual maximum output voltage is limited to approximately 11 volts.

Function selection for analog output 3 (terminal 18)

Number of the connector whose value is to be output at terminal 18 with respect to terminal 19.
0 Fixed value of 0%

1 Fixed value of 100%

2 0%

3 connector KOO3

to

399 connector K399

Factory setting: 0 Value range: 0 to 399 (connector number)

Access: 20 Change: on-line

Control word for analog output 3 (terminal 18)

0 output without polarity change

1 output the absolute value

2 output with opposite polarity

3 output the negative of the absolute value
Factory setting: 0 Value range: 0 to 3
Access: 20 Change: on-line

Filter time for analog select output 3
Factory setting: 0 ms Value range: 0 to 10,000 ms (1 ms)
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P753

P754

P755

P756

P757

P758

P759

Access: 20 Change: on-line

Analog output 3 offset

1 count equals 5.33 mv.

Factory setting: 0 Value range: -2000 to 2000 * 5.33 ms (1)
Access: 20 Change: on-line

Analog output 3 scaling

0,
Output voltage= S2ANECOM% 754
100%
Factory setting: 10.00 V Value range (steps): -200.00 to +200.00 V (0.01 V)
Access: 20 Change: on-line

The actual maximum output voltage is limited to approximately 11 volts.

Function selection for analog output 4 (terminal 20)

Number of the connector whose value is to be output at terminal 20 with respect to terminal 21.
0 Fixed value of 0%

1 Fixed value of 100%

2 0%

3 connector KOO3

to

399 connector K399

Factory setting: 0 Value range: 0 to 399 (connector number)

Access: 20 Change: on-line

Control word for analog output 4 (terminal 20)

0 output without polarity change

1 output the absolute value

2 output with opposite polarity

3 output the negative of the absolute value
Factory setting: 0 Value range: 0 to 3
Access: 20 Change: on-line

Filter time for analog output 4
Factory setting: 0 ms Value range: 0 to 10,000 ms (1 ms)
Access: 20 Change: on-line

Analog output 4 offset

1 count equals 5.33 mv.

Factory setting: 0 Value range: -2000 to 2000 * 5.33 mv (1)
Access: 20 Change: on-line

Analog output 4 scaling

%
Output voltage = connectort P759
100%
Factory setting: 10.00 V Value range (steps): -200.0 to +200.00 V (0.01 V)
Access: 20 Change: on-line

The actual maximum output voltage is limited to approximately 11 volts.
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Settings for the Binary Inputs:

P761

P762

P763

P764.ii

P765.ii

P766

P767

Function selection for binary input 1 (terminal 39)

0 disabled

1 reserved

2 binary input function 2 as described in Section 10.2

X  selectable binary input functions as described in Section 10.2
Factory setting: 0 Value range: 0 to 69

Access: 20 Change: off-line

Function selection for binary input 2 (terminal 40)

0 disabled

1 reserved

2 binary input function 2 as described in section 10.2

x  selectable binary input functions as described in section 10.2
Factory setting: 0 Value range: 0 to 69

Access: 20 Change: off-line

Function selection for binary input 3 (terminal 41)

0 disabled

1 reserved

2 binary input function 2 as described in section 10.2

x  selectable binary input functions as described in section 10.2
Factory setting: 0 Value range: 0 to 69

Access: 20 Change: off-line

Function selection for binary input 4 (terminal 42)

Up to three functions can be activated at the same time from terminal 42 by selecting them using the 3
parameter indices.

0 disabled

1 reserved

2 binary input function 2 as described in section 10.2

x  selectable binary input functions described in section 10.2

Factory setting: 0 Value range: 0 to 69

Access: 20 Change: off-line index ii = 00 to 02

Function selection for binary input 5 (terminal 43)

Up to three functions can be activated at the same time from terminal 43 by selecting them using the 3
parameter indices.

0 disabled

1 reserved

2 binary input function 2 as described in section 10.2

x  selectable binary input functions described in section 10.2

Factory setting: 0 Value range: 0 to 69

Access: 20 Change: off-line index ii = 00 to 02
Function selection for binary input 6 (terminal 36)

0 disabled

1 reserved

2 binary input function 2 as described in section 10.2

X  selectable binary input functions as described in section 10.2
Factory setting: 5 (fault reset) Value range: 0 to 69

Access: 20 Change: off-line

Delay of the external fault
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P769

If a binary input or a bit of the STWF control word is assigned the "external fault" function, BIF 53, a fault
message is only displayed at the drive when the assigned input is set LOW for a time longer than
programmed with P767.

Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)

Access: 20 Change: on-line

Control word for selection the starting method using push buttons or switches

This parameter selects the method of starting for normal start and thread using the terminals so that either

momentary push buttons or maintained switches can be used.

0 Level sensing is used for a maintained start switch (energizetdrt, de-energized stop)

1 Positive Edge sensing is used for starting using momentary push-button control. If push-button starting
is selected then push-button stopping must also be selected using negative edge sensing with a terminal
assigned to BIF 2.

Factory setting: 0 Value range (steps): 0 to 1 (1 Hex)

Access: 20 Change: off-line

Settings for the Binary Outputs:

P770

P771

Control word for the binary outputs
xxx0  binary output 1 (terminal 46) is not inverted
xxx1  binary output 1 (terminal 46) is inverted

xx0x  binary output 2 (terminal 48) is not inverted
xx1x  binary output 2 (terminal 48) is inverted

x0Oxx  binary output 3 (terminal 50) is not inverted
x1xx  binary output 3 (terminal 50) is inverted

Oxxx  binary output 4 (terminal 52) is not inverted

Ixxx  binary output 4 (terminal 52) is inverted

Factory setting: 0000 Value range (steps): 0000 to 1111 (1 Hex)
Access: 20 Change: off-line

Function selection for binary output 1 (terminal 46)

0 logic "0"
1 logic "1"
2 logic "0" or set by binary input function, BIF 61.
3  Fault H: No fault
L: Fault
X binary output function number ... see section 10.4
Factory setting: 3 Value range: 0 to 35

Access: 20 Change: on-line
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P772

P773

P774

P775

P776

P777

P778

Function selection for binary output 2 (terminal 48)

0 logic "0"
1 logic "1"
2 logic "0" or set by binary input function, BIF 62.
3  Fault H: No fault
L: Fault
X binary output function number ... see section 10.4
Factory setting: O Value range: 0 to 35 (BOF number)
Access: 20 Change: on-line

Function selection for binary output 3 (terminal 50)

0 logic "0"
1 logic "1"
2 logic "0" or set by binary input function, BIF 63.
3  Fault H: No fault
L: Fault
X binary output function number ... see section 10.4
Factory setting: 0 Value range: 0 to 35 (BOF number)
Access: 20 Change: on-line

Function selection for binary output 4 (terminal 52)

0 logic "0"
1 logic"1"
2 logic "0" or set by binary input function, BIF 64.
3 Fault H: No fault
L: Fault
X binary output function number ... see section 10.4
Factory setting: 0 Value range: 0 to 35 (BOF number)
Access: 20 Change: on-line

Binary output 1 delay (terminal 46)

The logic signal selected for output is only passed to the output if the internal signal is constant for a time
longer than set with P775.

Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)

Access: 20 Change: on-line

Binary output 2 delay (terminal 48)

The logic signal selected for output is only passed to the output if the internal signal is constant for a time
longer than set with P776.

Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)

Access: 20 Change: on-line

Binary output 3 delay (terminal 50)

The logic signal selected for output is only passed to the output if the internal signal is constant for a time
longer than set with P777.

Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)

Access: 20 Change: on-line

Binary output 4 delay (terminal 52)

The logic signal selected for output is only passed to the output if the internal signal is constant for a time
longer than set with P778.

Factory setting: 0 ms Value range (steps): 0 to 10,000 ms (1 ms)

Access: 20 Change: on-line

Settings for the Serial Interfaces:
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P780 Protocol selection for PORT 0 (RS485) at X500
Refer to section 10.7 for details on the serial interface.
xxx0  No function
xxx1  Function can be selected via P051 (4-wire operation)
xxx2  USS protocol (2-wire operation)
xxx3  free
xxx4  "Peer-to-peer" communication (2-wire operation)
xxx5  "Peer-to-peer" communication (4-wire operation)

xxx6  free
xxx7  free
XXX8 free

xxx9  Diagnostics monitor (4-wire operation)

xx8x  8-bit date frame ("8 data bits" or "7 data bits + parity bit")

xx9x  9-bit date frame ("9 data bits" or "8 data bits + parity bit")

x0xx  No parity check and generation

x1xx  Checking for even parity and transmitting a corresponding parity bit
Ixxx 1 stop bit

2xXxx 2 stop bits

Factory setting: 1180 Value range (steps): 1080 to 2199 (1 Hex)
Access: 20 Change: off-line

Note:

A new serial interface setting with parameters P780 and P783 only becomes active when the value of P780 is
changed. If both P780 and P783 are to be changed then P783 must be changed before P780 is changed. If only
P783 is to be changed, it will be necessary to also change P780 initially and then reset P780 to the desired value after
P783 has been set. Alternately the power can be cycled after the parameters have been changed.

P781 Number of PROCESS DATA (PZD) words for PORT 0 (RS485) at X500
This parameter is only effective if P780 = xxx2 (USS protocol).
0 No process data is expected in the USS protocol, and none is sent
1to 16 Number of process data words in the USS protocol
The received process data values are available at connectors K020 to KO35. The process data values to be
sent in the USS telegram are assigned using parameter P784.00 to P784.15.
Factory setting: 0 words Value range: 0 to 16 words
Access: 20 Change: off-line

P782  Number of parameter handling (PKW) words for PORT 0 (RS485) at X500
This parameter is only effective if P780 = xxx2 (USS protocol).

Oto2 No PKW dat#s expected in the USS protocol and none is sent
3to 127 3 PKW data wordse expected in the USS protocol, and 3 PKW data words are sent
Factory setting: 0 Value range: 0 to 127

Access: 20 Change: off-line
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P783

P784.ii

P786

p787

Baud rate for PORT 0 (RS485) at X500

300 baud

600 baud

1200 baud

2400 baud

4800 baud

9600 baud

19200 baud

38400 baud

93750 baud

10 187500 baud

Factory setting: 10 Value range: 1 to 10

Access: 20 Change: off-line

Note:

This parameter only becomes effective if parameter P780 is changed, and then the SELECT key or the P
key is depressed (i.e., when the parameter mode is selected) or if power is cycled off and on.

O©CoO~NOOOUILA,WNPE

Send PROCESS DATA (PZD) assignment for PORT 0 (RS485) at X500

This parameter is only effective if P780 = xxx2 (USS protocol) or P780 = xxx4(peer-to-peer bus
communication) or P780 = xxx5 (peer to peer communications).

Selects the actual values to be sent out in each of the process data words on port 0. The values are chosen
by their associated connector number. Index 0 assigns a connector to output word 0, index 1 assigns a
connector to output word 1, etc.

Factory setting: 0 Value range: 0 to 399 (connector number)

Access: 20 Change: off-line Index =00 to 15

Bus address for PORT 0 (RS485) at X500

This parameter is only effective if P780 = xxx2 (USS protocol).
Selects the bus address of the drive for USS protocol.

Factory setting: 0 Value range: 0 to 30

Access: 20 Change: off-line

Telegram failure time for PORT 0 (RS485) at X500

This parameter is only effective if P780 = xxx2 (USS protocol).

0 No time monitoring

1to 32  Time which can expire between the reception of 2 telegrams addressed for the converter before a
fault FO14 signal is output.

Factory setting: 1 Value range (steps): 0 to 32s (1s)

Access: 20 Change: off-line
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pP788

P790

Note:

Peer to Peer time out for PORT 0 (RS485) at X500

This parameter sets the time out for peer to peer telegrams when P780 = xxx4 or xxx5. This is the time
which can expire between the reception of 2 telegrams before a fault FO15 or F025 is issued. The following
minimum settings as a function of baud rate are recommended.

Baud Rate Minimum Time
300 baud 520 ms
600 baud 260 ms
1200 baud 140 ms
2400 baud 80 ms
>4800 baud 40 ms

Factory setting: 40 ms
Access: 20

Value range: 40 to 10,000 ms (1 ms)
Change: off-line

Protocol selection for PORT 1 (RS232) at X501
Refer to section 10.7 for details on the serial interface.

XXx0 No function

xxx1  Function can be selected with P051 for Port 1
(RS232 or RS485 with optional converter using 4-wire operation)
xxx2  USS protocol (RS232 or for RS485 option: 2-wire operation)

xxx3  free

xxx4  "peer to peer" bus communications only with RS485 optional A1618 converter: 2-wire operation
xxx5  "peer-to-peer" communication RS232 or RS485 with optional A1618 converter: 4-wire operation

xXxx6  free
XXX7 free
xxx8  free

xxx9  Diagnostics monitor (for option RS485: 4-wire operation)

xx8x  8-bit data frame ("8 data bits" or "7 data bits + parity bit")

xx9x  9-bit data frame ("9 data bits" or "8 data bits + parity bit")

x0Oxx  No parity check and generation

x1xx  Checking for even parity and transmitting a corresponding parity bit

Ixxx 1 stop bit
2xxx 2 stop bits
Factory setting: 1192
Access: 20

Value range (steps): 1080 to 2199 (1 Hex)
Change: off-line

A new serial interface setting with parameters P790 and P793 only becomes active when the value of P790 is
changed. If both P790 and P793 are to be changed then P793 must be changed before P790 is changed. If only
P793 is to be changed, it will be necessary to also change P790 initially and then reset P790 to the desired value after
P793 has been set. Alternately the power can be cycled after the parameters have been changed.

P791

Number of PROCESS DATA (PzD) words for PORT 1 (RS232) at X501 (or RS485 with optional

board A1618)

This parameter is only effective if P790 = xxx2 (USS protocol).
0 No process data is expected in the USS protocol, and none is sent
1to 16 Number of process data words in the USS protocol

Factory setting: 3
Access: 20

Value range: 0 to 16
Change: off-line
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P792

P793

P794.ii

P796

P797

Number of parameter handling (PKW) words for PORT 1 (RS232) at X501 (or RS485 with optional
board A1618)

This parameter is only effective if P790 = xxx2 (USS protocol).

Oto2 No PKW dat#s expected in the USS protocol, and none is sent

3to 127 _3 PKW data wordse expected in the USS protocol, and 3 PKW data words are sent
Factory setting: 3 Value range: 0 to 127

Access: 20 Change: off-line

Baud rate for PORT 1 (RS232) at X501 (or RS485 with A1618 optional board)
300 baud

600 baud

1200 baud

2400 baud

4800 baud

9600 baud

19200 baud

38400 baud

93750 baud

10 187500 baud

Factory setting: 6 Value range: 1 to 10

Access: 20 Change: off-line

Note:

This parameter only becomes effective if parameter P790 is changed, and then the SELECT key or the P
key is depressed (i.e., when the parameter mode is selected).

OCoO~NOUILA,WNBE

Send PROCESS DATA (PZD) assignment for PORT 1 (RS232) at X501 (or RS485 with optional

board A1618)

This parameter is only effective, if P790 = xxx2 (USS protocol) or P790 = xxx4 (peer-to-peer bus
communication) or P790 = xxx5 (peer to peer communications).

Selects the actual value to be sent out in each of the process data words on port 1. The values are chosen by
their associated connector number. Index 0 assigns a connector to output word 0, index 1 assigns a
connector to output word 1, etc.

Factory setting: 0 Value range: 0 to 399 (connector number)

Access: 20 Change: off-line Index = 00 to 15

Bus address for PORT 1 (RS232) at X501 (or RS485 with optional board A168)
This parameter is only effective if P790 = xxx2 (USS protocol).

Selects the bus address of the drive for USS protocol.

Factory setting: 0 Value range: 0 to 30

Access: 20 Change: off-line

Telegram failure time for PORT 1 (RS232) at X501 (or RS485 with optional A1618 board)

This parameter is only effective if P790 = xxx2 (USS protocol).

0 No time monitoring

1to 32 Time which can expire between the reception of 2 telegrams addressed for the converter before a
fault FO24 signal is output.

Factory setting: 0 Value range (steps): 0 to 32s (1s)

Access: 20 Change: off-line



Page 9-94 9. Paramsieter Li

P798 Control word for PORT 1 (RS232) at X501 (or RS485 with optional A1618 board)
This parameter is only effective at P790 = xxx1 and P790 = xxx9.
1 Software handshake XON/OFF
Received character:

XOFF (13H): The drive is not allowed to transmit telegrams
XON (11H): The drive is allowed to transmit telegrams
other characters: are ignored
2 Hardware handshake
CTS input (X501 pin 8): Clear to send

Low signal (= + 10V): The drive transmit
High signal (= - 10V): The drive is not allowed to transmit

RTS output (X501 Pin 7): Request to send
Low signal (= + 10V): The drive is ready to receive
High signal (= - 10V): The drive is not ready to receive

Caution:

The receiving device (printer, PC, etc.) must switch the CTS signal to high before its receive buffer reaches
a minimum reserve capacity (refer to the following table), or buffer overflow will occur with an associated
data loss (printer ignores characters).

Baud rate Required buffer reserve
in the receiving device
300 to 4800 1 byte
9600 2 bytes
19200 3 bytes
38400 5 bytes
93750 11 bytes
187500 20 bytes
Factory setting: 1 Value range: 1to 2
Access: 20 Change: off-line

NOTE
Hardware handshake is rmassible when using the optional board A1618.
Parameter P798 must be set to 1.
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Settings for the Diagnostic Trace Monitor Function:

P840  Number of lines recorded by the diagnostic monitor
Each of the 8 trace buffers can accommodate up to 128 values. This parameter displays the number of valid
points recorded.
Value range: 0 to 128 Access: Can only be read.

P841.ii Trace display values for trace buffer 1 (for display on the optional operator panel)
P841 displays of the contents of the first 100 points in trace buffer 1.
Index .00 to Index .99  Show 100 trace values for buffer 1
Value range: 0000 to FFFF (hex) or -200.0% to 199.00% as selected with P870.

P842.ii Trace display values for trace buffer 2 (for display on the optional operator panel)
P841 displays of the contents of the first 100 points in trace buffer 2.
Index .00 to Index .99  Show 100 trace values for buffer 2.
Value range: 0000 to FFFF (hex) or -200.0% to 199.00% as selected with P870.

P843.ii Trace display values for trace buffer 3 (for display on the optional operator panel)
P841 displays of the contents of the first 100 points in trace buffer 3.
Index .00 to Index .99  Show 100 trace values for buffer 3.
Value range: 0000 to FFFF (hex) or -200.0% to 199.00% as selected with P870.

P844.ii Trace display values for trace buffer 4 (for display on the optional operator panel)
P841 displays of the contents of the first 100 points in trace buffer 4.
Index .00 to Index .99  Show 100 trace values for buffer 4.
Value range: 0000 to FFFF (hex) or -200.0% to 199.00% as selected with P870.

P845.ii Trace display values for trace buffer 5 (for display on the optional operator panel)
P841 displays of the contents of the first 100 points in trace buffer 5.
Index .00 to Index .99  Show 100 trace values for buffer 5.
Value range: 0000 to FFFF (hex) or -200.0% to 199.00% as selected with P870.

P846.ii Trace display values for trace buffer 6 (for display on the optional operator panel)
P841 displays of the contents of the first 100 points in trace buffer 6.
Index .00 to Index .99  Show 100 trace values for buffer 6.
Value range: 0000 to FFFF (hex) or -200.0% to 199.00% as selected with P870.

P847.ii Trace display values for trace buffer 7 (for display on the optional operator panel)
P841 displays of the contents of the first 100 points in trace buffer 7.
Index .00 to Index .99  Show 100 trace values for buffer 7.
Value range: 0000 to FFFF (hex) or -200.0% to 199.00% as selected with P870.

P848.ii Trace display values for trace buffer 8 (for display on the optional operator panel)
P841 displays of the contents of the first 100 points in trace buffer 8.
Index .00 to Index .99  Show 100 trace values for buffer 8.
Value range: 0000 to FFFF (hex) or -200.0% to 199.00% as selected with P870.

P849  Trigger location
This parameter marks the index of parameters P841.ii to P848.ii that corresponds to the first value after the
trigger event. The value can be between 0 and 127 and can only be read.
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Settings to disable faults and parameter change reports:

A WARNING

If monitoring functions are disabled and an actual fault does occur
loss of life, severe personal injury or property damage can result.

Only qualified personnel should work on this equipment, and only after
becoming familiar with all safety notices, installation, operation and
maintenance procedures contained in this manual should monitoring functions
be disabled.

P850.ii Disabling monitoring functions

P855

The numbers of all monitoring functions, which are to be disabled, are entered in this parameter. The fault
number sequence can be random. 0 should be written into indices of parameter P850 which are not used.
Factory Settings:

P850.00 =7 (overvoltage)

P850.01 = 28 (Short-circuit at the binary outputs)

P850.02 = 30 (Not Used)

P850.03 = 31 (Controller monitoring, speed controller)

P850.04 = 32 (Controller monitoring, armature current controller)

P850.05 = 33 (Controller monitoring, EMF controller)

P850.06 = 34 (Controller monitoring, field current controller)

P850.07 = 35 (Drive stalled)

P850.08 = 36 No armature current can flow)

P850.09 = 37 motor monitoring has responded)

P850.10 to P850.99 = 0

Value range: 0 to 127

Access: 30 Change: on-line Index ii = 00 to 99

Control word for spontaneous messages

If a parameter value has been changed, (operator panel, base serial ports, or option board DPR interface),
the new value is sent to other nodes such as USS serial ports 0 and 1 or the DPR using the change report
(spontaneous message) mechanism. This function can be enabled or disabled for every interface.
Caution:

When changing the control word, parameter change buffers can be deleted!

000 No change report messages are sent

xx1 Change reports to USS protocol to PORT 0 (X500)

x1x Change reports to USS protocol to PORT 1 (X501 or X502)

Ixx Reserved (change reports to the dual port RAM is not implemented in version 2.00)

Factory setting: 000 Value range (steps): 000 to 111 (1 Hex)

Access: 30 Change: off-line
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Settings for Diagnostic Aids
Thyristor diagnostics:

P860  Control word for thyristor diagnostics
0 Thyristor check disabled
1 Thyristors are only checked once after the first RUN or JOG command.
2 Thyristors are checked at each RUN or JOG command.
3 Thyristors are checked at the next RUN or JOG command.
If no faults occur, parameter P860 is set to 0.
Note:  The thyristor diagnostics can not be used when the converter is supplying a high inductive load
such as a motor field or if BIF 60 is used. For more information see section 8.2.5.
Factory setting: 0 Value range: 0 to 3
Access: 20 Change: off-line

Settings for Diagnostic Recording:

P861.ii Number of the connectors to be used for diagnostic tracing
Selecting the connectors which are to be recorded during diagnostic tracing
00 Reserved
01 Number of the 1st connector
02 Number of the 2nd connector
03 Number of the 3rd connector
04 Number of the 4th connector
05 Number of the 5th connector
06 Number of the 6th connector
07 Number of the 7th connector
08 Number of the 8th connector
Factory setting: 0 Value range: 0 to 399 (connector number)
Access: 10 Change: on-line Index ii = 00 to 08

P862  Connector number used for the trigger condition
Number of the connector that will be sensed for the trigger point.
Factory setting: 0 Value range: 0 to 399 (connector number)
Access: 20 Change: on-line

P863  Trigger condition for diagnostic tracing
The value of the connector selected in P862 will be checked against the condition selected with P863 to
determine the trigger point.
0 Trigger condition "<"
1 Trigger condition "="
2 Trigger condition">"
3 Triggered when a fault occurs (P862 and P864 are then not used)
Factory setting: 0 Value range: 0 to 3
Access: 20 Change: on-line

P864  Percentage value in the trigger condition for diagnostic tracing
Threshold value for the connector value defined with parameter P862 which causes a trigger and starts the
trace command.
Factory setting: 0.0% Value range (steps): -200.0 to 199.9% (0.1%)
Access: 20 Change: on-line
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P865  Sampling interval for diagnostic tracing
This parameter selects the sample time for the trace buffer and determines if the selected connectors are
recorded every pulse, every 2nd, ... up to every 99th gating pulse cycle. A gating pulse cycle is 1/6 of the
supply frequency period or 2.77 ms at 60 Hz.
Factory setting: 1 Value range: 1t0 99 * 2.77 ms
Access: 20 Change: on-line

P866  Trigger delay for diagnostic tracing
Number of record cycles where tracing is active after the trigger event.
Factory setting: 1 Value range: 1 to 99
Access: 20 Change: on-line

P867  Control bit for diagnostic tracing
The trigger is armed with P867 = 1.
0 No tracing is executed, or tracing has already been completed.
1 Tracing when the trigger condition is met. When complete P867 is reset to zero.
Factory setting: 0 Value range: 0to 1
Access: 20 Change: on-line

P868  Output speed when using the analog output for reporting the trace buffer contents
The values of the first four traced connectors can be output on the analog outputs 1 to 4 as voltages between
10 volts. The output speed is 300/P869 values per second.
Factory setting: 1 Value range: 1 to 300
Access: 20 Change: on-line

P869  Output mode for the analog output of the trace buffer
1 Single output (used with plotters)
2 Continuous output (for strip chart recorders and oscilloscopes)
Factory setting: 1 Value range: 1to 2
Access: 20 Change: on-line

P870  Trace buffer display mode
This parameter determines how the contents of the trace buffer will be displayed.
0 Hexadecimal
1 Percent (100% = 16384 counts)
Factory setting: 1 Value range: 0to 1
Access: 20 Change: on-line

Number of write accesses to the permanent EEPROM memory

P871  Number of write accesses to the EEPROM
Display indicating how often an individual byte has been written into the EEPROM.
Factory setting: 0
Access: can only be read
Note:
Each time a parameter is changes in the EEPROM the number of write accesses displayed at P871 is
updated. Only a limited number of write accesses are guaranteed (10,000) in the life time of the EEPROM.
For this reason frequent parameter changes should be made only in the RAM if possible. Changing
parameters from the serial interface allows the parameter to be changed in only RAM or in both RAM and
EEPROM. If the parameter change is not required to be permanent then it should be changed only in the
RAM.



9. Parameter List PAage 9-

P872  Number of page-write accesses to the EEPROM
Display indicating how often non-volatile process data were written into the EEPROM when power is
turned off or lost.
Value range: 0 to 65535 Access: can only be read

Fault Memory:

P880.ii Fault parameter
This parameter displays the numbers of the 4 faults which last occurred.
00 Number of the last fault
01 Number of the next to last fault
02 Number of the third from last fault
03 Number of the fourth from last fault
Factory setting: 0 Value range: 0 to 255
Access: can only be read Index ii = 00 to 03

Reading out Memory Locations:

P881 Segment number of the basic address
0to3
The contents of any memory location can be displayed using parameters P881 to P883.ii.
P881 defines the segment number (5th digit) of the basic address, whose contents are displayed at P883.
Example:
The contents of address 2464 are to be displayed = > P881 = 2
Factory setting: 0
Access: 40 Change: on-line

P882  Segment offset of the basic address
P882 defines the segment offset of the basic address, whose contents are to be displayed at P883. Using the
index from P883, the data words following this basic address, can be displayed.
Example:
Contents of address 24684y are to be displayed = > P882 = 468A.
Caution:
Only evenaddresses are permitted, as the contents of one data word are displayed using P883.ii. When an
uneven address is entered, the contents of the next lowest, even address, are displayed (e.g., instead of
123,ex address 134« is used).
Factory setting: 0 Value range: 0000 to FFFF
Access: 40 Change: on-line
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P883.ii Contents of the specified address

P883.00 displays the contents of the basic address, specified with P881 and P882. By increasing the index
value, the data words, following this basic address, can be displayed. Parameter P870 can be used to
determine if the display is in hex or a % of 16384.

Example:

P881 = 2 and P882 = 468A.

The contents of the following addresses

246Gy, 246E,ey etc. are displayed by increasing the index value, i.e., using P883.00, the contents of
basic address 246Ayare displayed, P883.01, 2468G, etc.

Caution:

When the maximum address 3FIygkis exceeded by increasing the index value of P883, the addresses
from 0000¢,cy are displayed again.

Value range: 0000 to FFFF (Hex)

Access: Can only be read Index ii = 00 to 99

Settings for Internal Converter Adjustments:

P884

P885

P886

Offset adjustment for the field current actual value channel
18000

fo (kH2)

Where: fo is the frequency at which field current actual value 0% is generated.

The nominal value 1.128 kHz and corresponds to a parameter value of 15957.

P884 is automatically set during the current controller self tuning run (P051 = 25),or when an offset run is
performed (P0O51 = 22), or at the end of the default procedure.

Value range: 12418 to 20000 Nominal value: 15957

Access: 20 Change: off-line

Parameter values

Offset adjustment for the main actual value channel 1

Each bit of the parameter value corresponds to approx. 0.012% of the nominal value of the main actual
value provided the nominal value of the input quantity lies within the voltages specified for

terminals 60 to 64 (8 - 25V, 25 - 80V, 80 - 250V).

P885, together with P886, are automatically set during the automatic offset adjustment (P51 = 22), or at the
end of the default procedure.

Value range: -1000 to 1000 Nominal value: 0

Access: 20 Change: off-line

Offset adjustment for the main actual value channel 2

Each bit of the parameter value corresponds to approx. 0.012% of the nominal value of the main actual
value provided the nominal value of the input quantity lies within the voltages specified for

terminals 60 to 64 (8 - 25V, 25 - 80V, 80 - 250V).

P885, together with P886, are automatically set during the automatic offset adjustment (P51 = 22), or at the
end of the default procedure.

Value range: -1000 to 1000 Nominal value: O

Access: 20 Change: off-line
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P887.ii Correction of the measured time instants for the AC supply zero crossings
If a different armature current peak occurs from pulse to pulse in spite of having a constant gating angle, the
appropriate AC supply line voltage phase can be corrected using P887.ii by shifting the reference time
instant of the gating angle. Each parameter index, 00 to 05, is assigned to a supply phase such as UV, UW,

VW, VU, WU, WV.

When the parameter is increased by a value 1, this corresponds to a gating angle increase ofi$.@77778
0.038 degrees at 60 Hz and this will cause a reduction in the associated armature current peak. Parameter
P887 is automatically set during the self tuning run of the armature current controller with P051 = 25.

Value range: (steps): -100 to 100 * ug7(1 * 1.77)

Access: 20 Change: on-line Index ii = 00 to 05
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9.3 Global converter parameters

The global converter parameters, in the P900 series, are defined and described for the DPR data transfer
between SIMOVERT P and SIMOREG converters and are used with optional expansion boards. The
following information describes 6RA24 specific variations to the P900 series parameters. The key
parameter required to change the P900 series is P051 = 20.

Parameter Designator Factory
Number Setting
P900 HW conf 1
P901*
P902 CBP1 Sel 1
P903 CBP1 Lng 2
P904 CBP1 Adr 0
P905 CBP1 Bdr 1
P906 CBP2 Sel 1
P907 CBP2 Lng 8
P908 CBP2 Adr 0
P909 CBP2 Bdr 1
P910 ParChEna 4
Po11 PrDaEnab 1
pP912* see parameter P880.ii
P913* see parameters P049, P0O50
P914* see parameter P880.ii
P915* see the connector list in section 10
P916 CBP1 TDat 0
P917*
P918*
P919~*
P920*
P924 CBP1PDNo 0
P925 CBP1PENo 0
P926 CBP1MoTm 1
Po27 CBP2PDNo 0
P928 CBP2PENo 0
P929 CBP2MoTm 1
P930 SDRmMIinTm 1
P931 SlotTime 1
P932 AutRefTm 0
P933
P970~* see the connector list in section 10
P971.ii CBP2TDat | 0

Note: * parameters not implemented in the 6RA24
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P900

Hardware Options Selector

This parameter specifies the option boards that are installed on the base unit.

1

2
3
4
P901
P902

P9O04

P9O05

P9O06

P910

"NoOption" No option boards are installed on the base unit.
"CS5 Only" Only a CB24 or CS51 communication board is installed on the base unit.
"ThBdOnly" Only a Z2006 technology board is installed on the base unit (Also P902 must = 1).
"CS5&ThBd" A Z2006 board and a communication board are installed on the base unit.
Factory setting: 1 Value range (steps): 1to 4 (1)
Access: 20 Change: off-line

Test mode serial ports RS232 and RS485
This feature is not implemented in the SIMOREG at this time.

Protocol for communications board port 1 (CBP1 or SST1)
For the CB24 , this parameter must be set to “9” which selects Profibus DP protocol. If only a technology
board is used P9Q8aust be set to “1” otherwise the drive will remain in status 012.0.

Bus Address for communications board port 1 (CBP1 or SST1)
The bus address must be set in the range of 3 to 124.

Baud Rate for communications board port 1 (CBP1 or SST1)
The baud rate is set as following:

1=9.6kBd
2=19.2 kBd
3=93.75 kBd
4 =187.5kBd
6 = 500 kBd
9=1.5Mbhd

10 = Automatic baud rate recognition

Protocol for communications board port 2 (CBP2 or SST2)
Note: The CB24 only supports CBP1 so P906 must be set to 1 (not used).

Parameter source selector

For 6RA24 converters, P910 only defines whether the technology parameters (PT001 to PT999) can be
changed. At the basic converter all interfaces always have parameter change rights, i.e., basic converter
parameters can be changed from every interface. However to change parameters on the technology board,
the appropriate change rights must be selected.

1 “"Operator Pnl"  Optional operator panel can change PT parameters (not built-in keys)
2 "Reserved"

3  "Tech Bd" Technology board can change PT parameters

4 "CBP1" CB24 or CS51 serial port 1 can change PT parameters

5 "CBp2" CS51 serial port 2 can change PT parameters

Factory setting: 1 Value range: 1to 5

Access: 20 Change: on-line
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P911 Process Data Control (PZD Control)
For 6RA24 converters, a differentiation is made between local control ( i.e., local control by continuous
signals at the terminals of the basic converter; settings 1, 2 or 3) and control from an optional expansion
board (technology or interface board; setting 4 or 5). As soon as the control data is missing for
approximately 1.5 times P926 or P929, an alarm (setting 4) or a fault (setting 5) is displayed.

For "local control” (setting 1 to 3), parameter P926 and P929 must be set to 0 to prevent the PZD failure
monitor from issuing a fault.

1 "Local" Control is from the base drive terminals or serial interfaces

2 "Local" Control is from the base drive terminals or serial interfaces

3  "Local Control is from the base drive terminals or serial interfaces

4  autm/War" Status word bit 9 is on. Warning W028 is enabled and fault FO29 is disabled

5 autm/FIt" Status word bit 9 is on. Warning W028 is enabled and fault FO29 is enabled. W028

is issued if the drive is not running and F029 is issued if the drive is running at the
time the control data is missing.

Factory setting: 1 Value range: 1to 5

Access: 20 Change: off-line

P912  Display fault memory
Not implemented (refer to basic converter parameter P880.ii).
Processing the PT ( optional technology boards ) fault channel
The 6RA24 converter does processes the PT fault channel. PT fault 1 is read-out and the fault number is
entered in the fault channel. The PT fault numbers mustli28 and< 255 and are displayed as fault
number at the converter operator panel. Fault handling (basic converter response) and fault reset are
implemented the same as for a basic converter fault. If the technology process demands controlled
shutdown, beforéhe fault is entered in the fault message channel, the drive must be shutdown by the
control word.

P913  Display warning memory
Not implemented (refer to basic converter parameters P049 and P050).
Processing the PT ( optional technology boards ) warning channel
The basic converter processes the PT warning channel. If a warning status (bits 0 to 10) is equal to 1 in
warning words 1 to 7, then warning W29 is initiated at the basic converter (group PT warning).
Processing the Serial warning Channel
This is the same at PT warnings, however, warning W30 ( group serial alarm ) is activated.

P914  Diagnostics memory
Not implemented (refer to basic converter parameter P880.ii).

P915 DPR data target selector channel 1
Not implemented. Process data assignment is made by the connector numbers and the basic converter
select parameters.

P916.ii DPR process data assignment, actual value channel 1
The actual values are assigned to channel 1 DPR words using the connector numbers and parameter P916.
Indexes 0 to 15 correspond to DPR words 0 to 15. For example, index word 0 should be designated as the
status word, index word 1 is actual value 1, index 2 is actual value 2, etc. Refer to the block diagram in
section 15 sheet 5 for more information.

P917 to P919  Normalization parameters
Not implemented.
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P920

P924

P925

Control word expansion
Not implemented. The converter-specific, freely-definable control word STWF is used for control word
expansion.

CB24 Profibus PPO type (number of PZD words)

This parameter must be set with parameter P925 for the desired PPO type.
2 =PPO1 and PPO3

6 = PPO2 and PPO4

10 = PPO5

CB24 Profibus PPO type (number of PKW words)

This parameter must be set with parameter P924 for the desired PPO type.
0 =PPO3 and PPO4

4 = PPO1, PPO2 and PPO5

P926 and P929 Telegram failure time

P933

P9O70

P971.ii

The basic converter software monitors process data transfer from a communication interface board or
technology board. If there is no PROCESS DATA transfer for longer than approx. 1.5 times P926 or P929,
either an alarm W028 (P911 = 4) or fault F029 (P911 =5) is activated. W028 and F029 are disabled if
P926 = 0. If a faulted control word is detected in the PZD word 1, then W028, F029 is issued immediately
independent of the time value set at P926 provided P926 > 0.

Note: the CB24 only supports port CBP1 so P929 must always be set to 0.

P926 Factory setting: 1 Value range: 0 to 32 sec (1 sec)
P929 Factory setting 0 (effective version 2.3)
Access: 20 Change: on-line

Converter identification
Not implemented

DPR data target selector channel 2
Not implemented. PROCESS DATA assignment is implemented by the connector numbers and the basic
converter selection parameters.

DPR process data assignment, actual value channel 2

The actual values are assigned to channel 2 DPR words using the connector numbers and parameter P971.
Indexes 0 to 15 correspond to DPR words 0 to 15. Channel 2 is only implemented for use when the CS51 is
used without a technology board (P900 = CS5 Only). Refer to the block diagram in section 15 sheet 5 for
more information. The CB24 does not support channel 2.
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Notes



10. Functions Page 10-1

10.1 List of Connectors

All connectors without specific scaling, use standard scaling. Standard scaling: 16384 counts =100%.
All connectors without information are referred to the rated (nominal) drive quantities (for example, for
K131: 100% = 16384 = rated drive current).

K000
K001
K002

Analog inputs

K003
K004
K005
K006
K007
K008
K009
K010

Fixed value of 0%
Fixed value of 100% (for negative limiting: -100%)
Parameter-specific standard connector (factory default setting)

Main reference (terminals 4 and 5, parameters P701 to P704)
Main analog speed feedback (terminals 60 to 64, P706 to P709)
Analog select input 1 (terminals 6 and 7, P711 to P714)

Analog select input 2 (terminals 8 and 9, P716 to P719)

Analog select input 3 (terminals 10 and 11, P721 to P724)
Measuring sensor temperature terminals 22 and 28)in

Motor temperature (itC)

Brush length

Pulse Encoder

K011
K012
K013

K014

Absolute value of the speed feedback from the pulse encoder
Speed feedback value from pulse encoder with sign

Position counter from pulse encoder (scaling 0 to 65,535 counts)
refer to parameter P144

Position counter from pulse encoder (scaling 0 to £127 counts)
refer to parameter P144

Analog outputs

K015
K016
K017
K018

Analog select output 1 (terminal 14, P741 to P744)
Analog select output 2 (terminal 16, P746 to P749)
Analog select output 3 (terminal 18, P750 to P754)
Analog select output 4 (terminal 20, P755 to P759)

Serial interfaces of the base drive

K019
K020
K021
to

K035

K036
K037
to

K051

Control word pre-assignment (value: 0000 0000 0111 1111)
Received data word 0 at RS485 PORT, X500

Received data word 1 at RS485 PORT, X500

Received data word 15 at RS485 PORT, X500

Received data word 0 at RS232 PORT, X501
Received data word 1 at RS232 PORT, X501

Received data word 15 at RS232 PORT, X501
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Process data channels in the dual port RAM from the CS51 or technology board
Note: If only a CS51 option board is connected, then Channel 1 is from serial board port 1 and channel 2
is from serial board port 2.
K052 Received data word 0 channel 1
K053 Received data word 1 channel 1
to
K067 Received data word 15 channel 1

K068 CSh51 received data word 0 channel 2
K069 CSh51 received data word 1channel 2
to

K083 (CS51 received data word 15 channel 2

Connectors for the MOP
K090 MOP output
K091 Scaled MOP output

Auxiliary free function block connectors
K093 Connector after selectable dead-band function
K096 Connector for general fixed value parameter P096
K097 Connector for general fixed value parameter P097
K098 Connector for general fixed value parameter P098
K099 Connector for general fixed value parameter P099

Armature Gating unit
K100 Armature firing angle (16384 = 0°, 0 = 90°, -16384 = 180°)
K101 Armature firing angle before limiting (16384 = 0°, 0 = 90°, -16384 = 180°)
K102 Input to armature gating unit. ( This equals the output of the feed forward controller + current
controller; 16384 = 0°, 0 = 90°, -16384 = 180°)
K105 Code of the gated thyristors

Armature current controller
K109 Armature current averaged over the last 6 samples
K110 Armature current controller output
K111 Armature current controller output, P component
K112 Armature current controller output, | component
K113 Armature current controller reference-feedback difference
K114 Average armature current (averaged over one firing cycle)
K115 Armature current feedback
K116 Absolute value of armature current feedback
K117 Internal armature current feedback with sign
K118 Armature current reference at current controller input
K119 Armature current reference before absolute value function
K120 Armature current reference before torque change filter
K121 Output of armature feed forward controller (16384 = 0, 0 = 90, -16384 = 180)
K122 Filtered EMF for the feed forward control of the armature current controller (scaling see K287)
K123 EMF = U - I, * R, - Ly*di/dt with U, .. measuredrmature voltage (scaling see K287)
K124 EMF = U - I,* R, - La*di/dt with U, .. calculatedarmature voltage (scaling see K287)

Current limiting

K131 Lowest positive armature current limit
K132 Lowest negative armature current limit
K133 Armature current reference before limiting
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Torque limiting

K140
K141
K142
K143
K144
K145
K147
K148
K149

Torque reference

Torque reference after limiting

Torque feedback (armature current feedback/motor flux)
Lowest positive torque limit

Lowest negative torque limit

Torque reference before limiting

Output of speed controller and feed forward controller
Speed feedback after speed regulator filters

Speed actual value after speed feedback filters

Speed controller torque compensation function

K150
K151
K152
K153

Calculated dv/dt signal after scaling (d(K168)/dt * P540)

Ramp dv/dt signal after scaling (K191 * P540 / (0.00277 sec)) @ 60 Hz.
Speed error after dead-band and scaling (K163 * P541)

Freely selectable compensation signal after selector P544 and P541 scaling

Programmable free function block connectors

K154
K155
K156
K157
K158
K159

Output of switch function 3

Input A for switch 3

Output of freely selectable inverter 3

Output of programmable multiply / divide function block 3
Input A of programmable multiply / divide function block 3
Output of adder 3

Speed controller connectors

K160
K161
K162
K163
K164
K165
K166
K167
K168
K169
K170
K171
K172
K173
K174
K175
K176
K177
K178

Speed controller output

Speed controller proportional part

Speed controller integral part

Speed controller speed error (reference - feedback)

Speed controller speed error (reference - feedback after droop)
Speed controller actual feedback at the speed controller

Absolute value of speed controller feedback before filters

Speed controller feedback before filters

Speed controller reference before the reference filter

Derivative part of the speed controller feedback

Speed controller reference at the speed controller

Feed forward part of the speed controller

Friction compensation part of the speed controller feed forward
Filtered inertia compensation part of the speed controller feed forward
Speed reference after speed reference filter

Speed controller effective proportional gain (in 0.01)

Speed controller effective integral time (in 0.001s )

Speed controller effective droop (in 0.1% of rated motor torque )
Inertia compensation part of the speed controller feed forward before filtering
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Speed reference limiting

K181
K182
K183

Effective positive reference limit after the ramp
Effective negative reference limit after the ramp
Speed reference before limiting (after the ramp)

Ramp function generator

K185
K186
K187
K188
K190
K191
K192
K193
K194

Effective ramp up time (in 0.01s)

Effective ramp down time (in 0.01 s)

Effective starting rounding (in 0.001 s)

Effective ending rounding (in 0.001 s)

Ramp generator output

Ramp acceleration rate ( output steps per gating pulse )
Ramp generator input

Ramp generator input after addition of Draw / ratio signals
Ramp generator input after limiting

Ramp function generator reference limiting

K196
K197
K198

Effective ramp input reference positive limit
Effective ramp input reference negative limit
Ramp generator input before limiting

Digital setpoint input connectors

K200
K201
K202
K203
K204
K205
K206
K207
K208
K209
K211
K212
K213

Self tuning speed reference

Self tuning reference

Self tuning reference

Self tuning reference

Self tuning reference

Additional speed reference from P416 before ramp generator limiting
Thread reference

Jog reference

Oscillation function stepped reference

Internal fixed preset speed reference

Speed reference after min / max reference limiting
Speed reference before min / max reference limiting
Speed reference before reference enable switch
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Technology controller connectors

K216
K217
K218
K219
K220
K221
K222
K223
K224
K225
K226
K227
K228
K229

Technology controller reference after reference filter
Technology controller active positive output limit

Technology controller active negative output limit
Technology controller output after scaling

Technology controller output before scaling

Technology controller proportional part

Technology controller integral part

Technology controller error (reference - feedback)
Technology controller error (reference - feedback after droop)
Technology controller feedback at the controller

Technology controller absolute value of the feedback at P032 before filtering

Technology controller feedback before filtering
Technology controller reference
Technology controller Derivative part of the controller feedback

Draw / Ratio connectors

K230
K231

Ramp generator reference input to P470 selector
Draw / Ratio additional speed reference

Freely selectable function block connectors

K232
K233
K234
K235
K236
K237
K238
K239
K240
K241
K242
K243
K244
K245
K246
K247
K248
K249

Output of absolute value generator 2

Output of limiter function

Output of switch function 2

Input A of switch function 2

Output of inverter 2

Output of programmable function generator

Output of programmable multiply / divide function block 2
Input A of programmable multiply / divide function block 2
Output of adder 2

Output of absolute value generator 1

Output of switch 1

Input A of switch 1

Output of inverter 1

Output of diameter / divider function related to P653 and P654
Input A of diameter / divider function

Output of programmable multiply / divide function block 1
Input A of programmable multiply / divide function block 1
Output of adder 1

Field gating connectors

K250
K251
K252

Field gating angle (16384 2,@ = 90, -16384 = 180)
Field gating angle before limiting ( 16384 % 0= 90, -16384 = 180)
Gate angle reference ( current controller output + feed forward part )
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Field current control

K260
K261
K262
K263
K265
K266
K268
K271

Current controller output

Current controller proportional part

Current controller integral part

Current controller error ( reference - feedback )

Current controller feedback at the controller

Current controller internal feedback before selector P612
Current controller reference

Output of the field current control feed forward

Field current reference limiting

K273
K274
K275
K276
K277

Effective positive field current reference limit
Effective negative field current reference limit
Current controller reference

current controller reference before limiting

EMF controller output + Feed forward control output

EMF voltage controller connectors

K280
K281
K282
K283
K284

K285

K286
K287
K288
K289
K290
K291
K292
K293

EMF controller output

EMF controller proportional part

EMF controller integral part

EMF controller error ( reference - feedback )

EMF controller error ( reference - feedback after the droop)

EMF controller feedback at the controlt®3s4 = P071¥

Absolute value of EMF feedback (scaling the same as K285)
Internal value of EMF feedback (scaling the same as K285)
EMF controller reference (scaling the same as K285)

Absolute value of the EMF reference (scaling the same as K285)
Motor flux ( 100% = 16384 = flux at rated motor field current )

Absolute value of measured armature voltage (scaling the same as K285)

Measured value of armature voltage (scaling the same as K285)
Output of the feed forward control
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General connectors
K300 Operating status (code number)
K301 Supply voltage U-V (armature)(16384 = P071)
K302 Supply voltage V-W (armature)(16384 = P071)
K303 Supply voltage W-U (armature)(16384 = P071)
K304 Supply voltage (field)(16384 = 400 Volts)
K305 Average supply voltage (armature)(16384 = P071)
K306 Supply frequency (16384 = 60.0 Hz)
K307 Motor output at the shaft (16384 = P100 x (P101 - (P100 x P110))
K309 Calculated motor temperature rise
K310 Calculated thyristor temperature rise
K311 Operating hours (in hours)
K315 Control word STW
K316 Freely-definable control word STWF
K317 Control word after terminal status is blended in
K318 Freely definable control word after terminal status is blended in
K325 Status word ZSW
K326 Status word ZSW1
K327  Status word ZSW2
K330 Limiting bits (refer to PO40 in section 9.2)
K331 Warning memory 1 (refer to parameter P049)
K332 Warning memory 2 (refer to parameter P050)
K335 Status of the binary inputs (refer to Section 9.2, parameter P010)
K336 Status of the binary outputs (refer to Section 9.2, parameter PO11)
K337 Number of the last fault from P880.00
K338 Number of the second last fault from P880.01
K339  Number of the third last fault from P880.02
K340 Number of the fourth last fault from P880.03
K350 Program step number displayed at the left of the operator panel during self tuning.
K351 Number of operations of the self tuning run step for the step number specified at K350.
K352 Program step number displayed at the right of the operator panel during self tuning.
K353 Number of operations of the self tuning run step for the step number specified at K352.
K355 I,* R, + L*di/dt (same scaling as EMF at K287)
K356 Calculated current sample at the time of the gate pulse
(calculated of the last 2 real current samples) (818 = +100% of unit current)
K359 T1-value of last I=0-entry or T1-value of last gate pulse if no 1=0-entry found
K360 to K364  Factor diagnostic use
K380 Positive supply zero crossing, phase U-V
K381 Negative supply zero crossing, phase W-U
K382 Positive supply zero crossing, phase V-W
K383 Negative supply zero crossing, phase U-V
K384 Positive supply zero crossing, phase W-U
K385 Negative supply zero crossing, phase V-W
K386 Last used supply zero crossing
K387  Armature firing instant
K388 Difference to the previous armature firing instant (in T1 increments)
K389 Duration of most recent armature current pulse, in 1.778 us units
K390 Actual total processor utilization
K391 Interpolated total processor utilization at maximum supply frequency of 65 Hz
K392 Actual total processor utilization by the background programs
K393 Actual total processor utilization by programs in synchronism with field firing pulses
K394  Actual total processor utilization by programs in synchronism with armature firing pulses
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10.2 Binary Input Functions (BIF)

Introduction:

The binary input functions can be controlled as follows:

- by connecting a low or high voltage level at the binary input terminals
- by supplying control words with data by a serial interface

- by depressing a key on the operator control panel.

A terminal (39, 40, 41, 42, 43, 36) or a bit (0 to 15) of the freely defined control word STWF can be assigned a
specific binary input function (BIF 0 to BIF 68) by setting the appropriate parameter.

The start / stop and operate enable functions are permanently assigned to terminals 37 and 38 and the bits of the
standard control word STW are permanently assigned to specific binary input functions.

The function of the selectable binary input terminals can be assigned using parameters P761 to P766. To assign a
binary input function to a terminal, the parameter associated with the terminal needs to be set to the desired binary
input function number from the table below.

Terminal 39 assigned with parameter P761 Associated Reference Parameter = P401

Terminal 40 assigned with parameter P762 Associated Reference Parameter = P402

Terminal 41 assigned with parameter P763 Associated Reference Parameter = P403

Terminal 42 assigned with parameter P764.ii Associated Reference Parameter = P404

Terminal 43 assigned with parameter P765.ii Associated Reference Parameter = P405

Terminal 36 assigned with parameter P766 Associated Reference Parameter = P406

If P144 = xx2 or xx3, terminal 39 has the "reset position counter” function in addition to the function assigned with
P761.

Terminal 40 has the "reset zero mark counter” function in addition to the function assigned with P762.

Terminals 42 and 43 can be assigned up to 3 different binary input functions using index parameters P764.ii and
P765.ii. This allows up to 3 functions to be simultaneously switched with one control signal.
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Index parameter P642.ii defines the binary input function assigned to the individual bits of the STWF control
word.

Selector parameter P641 defines the connector that is to supply the freely definable STWF control word with data.
STWEF is ineffective if P641 = 19.

A WARNING

When changing parameters P640 to P642 undesirable structure changes or
start commands can occur causing the motor to start if the appropriate bit
is set.

Loss of life, severe personal injury or property damage can result if
instructions contained in this manual are not followed.

Make sure that the operate enable signal at terminal 38 is off when changing thqjle
parameters or remove power from the armature converter terminals while changiig
these parameters.

Selector parameter P640 defines the connector that supplies control word STW with data. The control word STW
is ineffective if P640 = 19.

In addition to the specified binary control selection possibilities there afe #mell keys on the optional operator
control panel. These keys can be assigned specific functions using parameters P066 and P067.

The selected binary input functions are controlled by low or high signal levels at the binary input terminals or by
supplying the control word with data. The logical status of the binary input terminals or the control word is
displayed at parameter P010.ii and is available at connectors K315 to K318 and K335.

The terminal signal level is defined as: Terminal open Logic O
Terminal energized Logic 1

If several inputs from terminals or bits of the control word are assigned the same binary input function, then the
control inputs involved are logically combined so that any one signal can activate the function but all must be off
the turn the function off.
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Binary Input Function Summary

# | FUNCTION # | FUNCTION
0 No function 37 Enable speed controller droop
1 Reserved for future use 38 Switch from PI to P speed controller
2 Normal Stop if P769 = 1 (low active) 39 Enable inertia compensation
(push-button start / stop commands) 40 Speed feedback polarity reversal
3 Coast Stop (low active) 41 Master / slave selection
4 Quick stop (low active) 42 Torque limit set selection
5 Fault reset 43 Selecting main reference (terminals 4 and 5
6 Technology controller enable 44 Selecting main analog speed feedback
7 Speed controller enable (terminals 60 to 64)
8 CEMF controller enable 45 Selecting analog input 1 (terminals 6 and 7)
9 Ramp generator enable 46 Selecting analog input 2 (terminals 8 and 9)
10 Ramp generator hold 47 Selecting analog input 3 (terminals 10 and 1
11 Reference enable 48 Main reference polarity (terminals 4 and 5)
12 Oscillation 49 Main analog speed feedback polarity (termin
13 Jog 60 to 64)
14 Jog and bypassing ramp generator 50 Analog input 1 polarity (terminals 6 and 7)
15 Thread 51 Analog input 2 polarity (terminals 8 and 9)
16 Thread and bypassing ramp generator 52 Analog input 3 polarity (terminals 10 and 11
17 Fixed reference 53 External fault (low active)
18 Fixed reference and bypassing ramp generptof External alarm (low active)
19 Additional ref before Technology controller | 55 M contactor status signal
20 Additional reference before ramp generator| 56 Forced field economizing
21 Additional reference before speed controllef 57 Speed direction change by field reversal
22 Additional reference before torque limiting | 58 Dynamic braking by field reversal
23 Additional reference before current controllers59 Field current less than minimum field current
24 Selection of second set of main reference (low active)
limits 60 Torque direction change interlock
25 MOP manual/automatic (example: 12 pulse interlock)
26 MOP increase 61 Set binary select output 1 if P771 =2
27 MOP decrease 62 Set binary select output 2 if P772 = 2
28 MOP reverse polarity (switch) 63 Set binary select output 3 if P773 =2
29 MOP positive polarity (push-button) 64 Set binary select output 4 if P774 = 2
30 MOP negative polarity (push-button) 65 Switch between P656 and P657 at K242
31 Ramp generator settings 2 (P307 to P310) | 66 Switch between P666 and P667 at K234
32 Ramp generator settings 3 (P311 to P314) | 67 Switch between P676 and P677 at K154
33 Use parameter set #2 68 Preset MOP
34 Use parameter set #3 69 Ramp-up Integrator Changeover Enable
35 Use parameter set #4
36 Enable Technology controller droop

als
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BINARY INPUT FUNCTION DESCRIPTION:

BIF 1
BIF 2

BIF 3

Reserved for future use

Normal Stop
This function is only effective if parameter P769 = 1 (start by momentary push-button control). If the
input terminal is open then the run or thread commands will not function. If the input terminal is
energized then the run or thread commands will start the drive. If the drive is running and the input
terminal changes from energized to open the drive will follow a normal stop sequence.
Signal level: Terminal open or logical O normal stop

Terminal energized or logic 1 operation allowed

Coast stop command
Signal level: Terminal open or logical O coast stop
Terminal energized or logic 1 operation allowed

Coast stop can be activated from the terminals, from the STWF control word, from the STW control word
and from the "O" key on the optional control panel.

Sequence when a coast stop command is issued:

Input "coast stop” command

Disable Technology controller, ramp generator, speed controller and current controller
Set gate angle to full retard limit

Gating pulses are disabled when current feedback reaches zero

The M contactor control relay (K1) drops out

The drive coasts to a stop

Operating status 08.0 or higher is displayed

After delay time, set with P258, the field is reduced to the value programmed by P257

ONok~wNE

Sequence when the "coast stop" command is removed
1. Reset the coast stop command to the operate condition
2. After the "start" command is set to the stop condition, status o7 is displayed and the drive can be
started again.

All "coast stop" commands (i.e. from terminals, control words, etc.) are logically AND'd by the drive
controller software. This means that all commands must be energized or logical 1, indicating that it is OK
to operate, before the drive will be allowed to start.
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BIF 4 Quick stop
Signal level: Terminal open or logical O Quick stop
Terminal energized or logic 1 Operation allowed

Quick stop can be activated from the terminals, from the STWF control word, from the STW control word
and from the "O" key on the optional control panel.

Sequence when entering "quick stop™:

Input "quick stop" command

Technology controller and ramp generator are disabled and speed reference is set to zero
Drive decelerates in current limit until speed is less than min. speed (P370 to P372)

Drive walit for brake closing time (P088), and then sets the current reference to zero.

The speed controller is then disabled and when the current feedback equals 0 gating pulses are
disabled

6. The M contactor relay drops out and operating status 09.0 or higher is displayed

7. After delay time (P258) the field is reduced to the value programmed by P257

arwdE

Sequencing when recovering from a "quick stop™:

1. Reset the "quick stop" command to the operate condition
2. Remove the start command

3. Operating status 07 is displayed

START

_

QUICK STOP STOP
NO QUICK STOP / '
INTERNAL

LATCHED QUICK STOP

" INTERNAL NO QUICK STOP

CONTROLLER ENABLE

L

REFERENCE ENABLE

"'n<n .
min

P087 = Brake release time

P087/\ ACTUAL SPEED

P088 = Brake closing time

P258 = Delay time for field economy

BRAKE RELEASED

ECONOMY

FULL FIELD '

'P088 ! P258
Quick étop Sequence Logic Diagram

Quick Stop continued:
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Quick Stop continued:

The "quick stop” command is a momentary pulse that must last for at least 10 ms. The quick stop is latched
internally and is reset after the drive has reached zero speed and the normal run / stop command has been switched
to the stop condition.

All of the "quick stop” commands (i.e. from terminals, control words, etc.) are logically AND'd by the drive
controller software. This means that all commands must be energized or logical 1, indicating that it is OK to
operate, before the drive will be allowed to start.

When the speed is less thag;p (P370 to P372) for the first time after a quick stop, an internal interlock function
is enabled that prevents the drive from attempting to brake again if the motor is turned by external forces causing
the drive speed to exceeghp..

While braking during quick stop, until the speed is less than minimum speed, all torque limits are ineffective. Only
the system current limit, P171 and P172 and the speed dependent current limits are effective.

BIF 5 Fault reset ( assigned to terminal 36 as supplied from factory)
Signal level: Positive transition resets the fault (signal must be present for at least 10 ms)

Fault reset can be activated from the terminals, from the STWF control word, and from the STW control
word.

A fault is reset by a positive going edge (corresponds to depressing the SELECT key on the simple
operator panel or the R key on the optional operator control panel). If several inputs are programmed as
"fault reset" the function is executed by the rising edge of any of the terminals.

BIF 6 Enable Technology controller
Signal level: Terminal open or logic O Inhibit Technology controller
Terminal energized or logic 1 Enable Technology controller
If several inputs are programmed as "Technology controller enable" all of the terminals must be energized
for the Technology controller to be enabled. The controller is always inhibited in all operating status's
ol

BIF 7 Enable speed controller
Signal level: Terminal open or logic O Inhibit speed controller
Terminal energized or logic 1 Enable speed controller
If several inputs are programmed as "speed controller enable" all of the terminals must be energized for
the speed controller to be enabled. The controller is always inhibited in all operating staiusl§
none of the selectable inputs are programmed as "speed controller enable" the speed controller will be
enabled by terminal 38 (drive enable).

BIF 8 Enable CEMF controller
Signal level: Terminal open or logic O Inhibit CEMF controller
Terminal energized or logic 1 Enable CEMF controller
If several inputs are programmed as "CEMF controller enable" all of the terminals must be energized for
the CEMF controller to be enabled. If none of the selectable inputs are programmed as "CEMF controller
enable" the CEMF controller will be enabled by terminal 38 (drive enable).
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BIF 9 Enable ramp generator
Signal level: Terminal open or logic 0 Inhibit ramp generator
Terminal energized or logic 1 Enable ramp generator

This function can be activated from the terminals, from the STWF control word, and from the STW
control word.

The ramp generator is enabled when the assigned terminal, programmed as "enable ramp", is energized.
If none of the terminals are programmed as "enable ramp generator” then the ramp generator is enabled by
terminal 38 (drive enable).

If the terminal programmed as "enable ramp generator” is opened the ramp is inhibited and the output of
the ramp generator is set to 0. The drive decelerates in current limit to zero speed but the M contactor
does not open. When the ramp generator is enabled again, it ramps up to the incoming reference along
the active ramp.

If several inputs are programmed as "enable ramp generator" all of the terminals must be energized for the
ramp generator to be enabled.

BIF 10 Ramp generator stop
Signal level: Terminal open or logic O Enable ramp generator
Terminal energized or logic 1 Ramp generator hold

This function can be activated from the terminals, from the STWF control word, and from the STW
control word. When using STW bit 5 for control, the logic level noted above is reversed

If the terminal programmed as "ramp generator stop" is energized the ramp is interrupted and the output
of the ramp generator is held at its last instantaneous value. When the terminal is opened again the ramp
generator is enabled and continues to ramp with the selected ramp-up or ramp-down time.

If several inputs are programmed as "ramp generator stop" only one of the terminals needs to be energized
for the ramp generator to be held.

BIF11  Reference enable
Signal level: Terminal open or logic 0 Inhibit reference
Terminal energized or logic 1 Enable reference

This function can be activated from the terminals, from the STWF control word, and from the STW
control word bit 6.

If the terminal programmed as "reference enable" is energized, the external reference is connected to the
input of the ramp generator. When the terminal is opened the external reference is disconnected from the
input of the ramp generator. All internal references and additional references remain active.

If several inputs are programmed as "reference enable” all inputs must be energized for the external
references to be connected to the ramp generator.



10. Functions Page 10-15

BIF 12  Oscillation Function
Signal level: Terminal open or logic 0 Oscillation reference is not enabled
Terminal energized or logic 1 Oscillation reference is enabled
To assist in gear changing the oscillation function can be enabled which disconnects the normal speed
reference and injects a programmable stepping reference from K208 to allow smoother meshing of the
new gears. When the terminal is open the normal reference is once again active.

BIF 13 Jog
Signal level: Terminal open or logic O No jog
Terminal energized or logic 1 Jog
Each of the binary input terminals can be programmed as "jog" and each has a separate jog reference
using parameters P401 to P406. The "jog" function is only allowed if the "drive enable" signal is present
and the drive is not running. When jogging using the STWF control word, parameter P409 sets the jog
reference.

Sequencing when selecting jog:
If the terminal programmed as "jog" is energized, the M contactor is closed, the regulators are enabled,
and the jog reference is connected to the ramp generator input.

Sequencing when removing jog:
If all of the terminals programmed as "jog" are opened, the drive will be inhibited after the speed drops
below minimum speed then the M contactor will be opened after a delay programmed by P085.

If two or more terminals programmed as "jog" are simultaneously energized, then a reference of 0 is
applied to the ramp generator.

BIF 14  Jog and bypass the ramp generator
Signal level: Terminal open or logic 0 No jog
Terminal energized or logic 1 Jog
This function is the same as "jog" except when this command is selected the ramp generator operates with
ramp-up and ramp-down times set to zero. When jogging using the STWF control word, parameter P410
sets the jog reference.
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BIF15 Thread
Signal level: Terminal open or logic 0 No thread
Terminal energized or logic 1 Thread
Each of the binary input terminals can be programmed as "thread" and each has a separate thread
reference using parameters P401 to P406. The "thread" function is only allowed if the "drive enable”
signal is present. When using thread with the STWF control word, parameter P411 sets the reference.

Thread is possible in operating status o7. and in the "run" status and with operating enable present.

Sequencing when selecting thread:

If a terminal programmed as "thread" is energized in operating status o7, the M contactor is closed, the
regulators are enabled, and the thread reference is connected to the ramp generator input. If one of the
terminals programmed as "thread" is energized while the drive is in the "run” status, the drive ramps from
the run speed to the thread speed following the ramp generator.

Sequencing when withdrawing thread:
If all of the terminals programmed as "thread" are opened and the start command is not present, the drive
will be turned off and the M contactor will be opened when the speed drops below minimum speed.

If the drive is operating in thread and all of the terminals programmed as "thread" are opened, and the
start command is present, the drive ramps from the thread speed to the run speed by following the ramp
generator.

If thread is selected using momentary inputs (refer to P769 in section 9.2) then a terminal or bit in the
STWEF control word must be assigned as the normal stop command BIF 2.

If two or more terminals are programmed as "thread" are simultaneously energized then the sum of the
selected references is applied to the ramp generator input.

BIF 16  Thread and bypass the ramp generator
Signal level: Terminal open or logic 0 No thread
Terminal energized or logic 1 Thread
This function is the same as "Thread" except when this command is selected the ramp generator operates
with ramp-up and ramp-down times equal to zero. When using thread with the STWF control word,
parameter P412 sets the reference.
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BIF 17  Fixed reference setpoint
Signal level: Terminal open or logic 0 Main reference selected
Terminal energized or logic 1 Fixed reference selected
The fixed reference setpoint can be selected when the drive is running at which time the main reference is
switched off and the fixed reference is applied to the ramp generator input. The fixed references
associated with the terminals are P401 to P406. The fixed reference for the STWF control word is P413.

Sequence when selecting a fixed reference:

If one or more terminals are programmed (max. of 6) as "fixed reference setpoint”, and one of the
terminals is energized, the speed reference is switched from the main reference to the fixed reference
parameter P401 to P406 before the ramp generator. If several terminals are simultaneously energized the
selected fixed references are added.

Sequence when withdrawing the fixed reference:
If all of the terminals programmed as "fixed reference setpoint" are opened the speed reference ramps
from the fixed reference(s) to the main reference.

BIF 18  Fixed reference setpoint bypassing the ramp generator
Signal level: Terminal open or logic 0 Main reference selected
Terminal energized or logic 1 Fixed reference selected
This function is the same as "Fixed reference setpoint" except when this command is selected the ramp
generator operates with ramp-up and ramp-down times equal to zero. The fixed references associated
with the terminals are P401 to P406. The fixed reference for the STWF control word is P414.

BIF 19  Additional reference before the Technology controller
Signal level: Terminal open or logic O Main reference only
Terminal energized or logic 1 Additional reference added
The "additional reference" function is possible when the start and drive enable commands are present.

Sequence when selecting a additional reference:

If one or more terminals (max. 6) are programmed as "additional reference before the Technology
controller" and one of the terminals is energized, then the additional reference(s), P401 to P406, are added
to the main Technology controller reference. If the STWF control word is used the added reference is
from P415. If more than one terminal is energized then the selected fixed references and main reference
are added.

BIF 20  Additional reference before the ramp generator
Signal level: Terminal open or logic O Main reference only
Terminal energized or logic 1 Additional reference added
The "additional reference" function is possible when the start and drive enable commands are present.

Sequence when selecting a additional reference:

If one or more terminals (max. 6) are programmed as "additional reference before the ramp generator”,
and one of the terminals is energized, then the additional reference(s), P401 to P406, are added to the
main reference before the ramp generator. If the STWF control word is used the added reference is from
P416.
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BIF 21  Additional reference before the speed controller
Signal level: Terminal open or logic 0 Main reference only
Terminal energized or logic 1 Additional reference added
The "additional reference" function is possible when the start and drive enable commands are present.

Sequence when selecting a additional reference:

If one or more terminals (max. 6) are programmed as "additional reference before the speed controller",
and one or more of the terminals is energized, then the additional reference(s), P401 to P406, are added to
the main speed controller reference. If the STWF control word is used the added reference is from P417.

BIF 22  Additional reference before torque limiting
Signal level: Terminal open or logic 0 Main reference only
Terminal energized or logic 1 Additional reference added
The "additional reference" function is possible when the start and drive enable commands are present.

Sequence when selecting a additional reference:

If one or more terminals (max. 6) are programmed as "additional reference before torque limiting", and
one or more of the terminals is energized, then the additional reference(s), P401 to P406, are added to the
main torque limiting input. If the STWF control word is used the added reference is from P418.

BIF 23  Additional reference before the current controller
Signal level: Terminal open or logic O Main reference only
Terminal energized or logic 1 Additional reference added
The "additional reference" function is possible when the start and drive enable commands are present.

Sequence when selecting a additional reference:

If one or more terminals (max. 6) are programmed as "additional reference before the current controller",
and one or more of the terminals is energized, then the additional reference(s), P401 to P406, are added to
the main current reference. If the STWF control word is used the added reference is from P419.

BIF 24  Selection of second set of main reference limits
Signal level: Terminal open or logic 0 P315 & P316 set limits
Terminal energized or logic 1 P319 & P320 set limits
This function is possible when the start and drive enable commands are present.

Sequence when changing main reference limits:

If terminals are programmed for "selection of second set of main reference limits", and when one of the
terminals are energized, then the positive reference limit switches from P315 to P319 and the negative
limit switches from P316 to P320.
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BIF 25 MOP manual / automatic

Signal level: Terminal open or logic 0 MOP manually controlled by raise / lower inputs
Terminal energized or logic 1 MOP automatically follows the value selected with
P461

If one or more terminals are programmed as "MOP manual / automatic”, then automatic operation is
effective when one of the terminals is energized.

BIF 26  MOP increase
Signal level: Terminal open or logic 0 MOP reference is not increased
Terminal energized or logic 1 MOP reference is increased
If one or more terminals are programmed as "MOP increase", and one of the terminals is energized, the
MOP reference will increase if the MOP is in the manual mode.

BIF 27  MOP decrease
Signal level: Terminal open or logic 0 MOP reference is not decreased
Terminal energized or logic 1 MOP reference is decreased
If one or more terminals are programmed as "MOP decrease”, and one of the terminals is energized, the
MOP reference will decrease if the MOP is in the manual mode. If both a raise and lower command is
present the MOP will decrease.

BIF 28  MOP reverse polarity direction switch
Signal level: Terminal open or logic 0 MOP reference is not inverted
Terminal energized or logic 1 MOP reference is inverted
If one or more terminals are programmed as "MOP reverse polarity", and one of the terminals is
energized, the MOP reference will be inverted if the MOP is in the manual mode, and the MOP output
will ramp to the inverted reference value. If BIF 29 or BIF 30 is selected then this function, BIF 28 is
ineffective.

BIF 29  MOP positive polarity direction push-button
Signal level: Terminal open or logic O MOP existing reference polarity is maintained
Terminal energized or logic 1 MOP reference becomes positive polarity
If one or more terminals are programmed as "MOP positive polarity”, and one of the terminals is
energized, the MOP reference will become positive polarity if the MOP is in the manual mode. If BIF 29
or BIF 30 is selected then function BIF 28 is ineffective.

BIF 30 MOP negative polarity direction push-button
Signal level: Terminal open or logic 0 MOP existing reference polarity is maintained
Terminal energized or logic 1 MOP reference becomes negative polarity
If one or more terminals are programmed as "MOP negative polarity”, and one of the terminals is
energized, the MOP reference will become negative polarity if the MOP is in the manual mode. If BIF 29
or BIF 30 is selected then function BIF 28 is ineffective.
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BIF 31 Ramp generator set 2
Signal level: Terminal open or logic 0 Ramp generator set 1 is used (P303 to P306)
Terminal energized or logic 1 Ramp generator set 2 is used (P307 to P310)
If one or more terminals is programmed as "ramp generator set 2", and one of the terminals is energized,
then ramp generator parameter set 2 is selected. This function has priority over parameter P302.

The drive will trip on fault FO41 if "ramp generator set 2" and "ramp generator set 3" are selected
simultaneously.

BIF 32 Ramp generator set 3
Signal level: Terminal open or logic 0 Ramp generator set 1 is used (P303 to P306)
Terminal energized or logic 1 Ramp generator set 3 used (P311 to P314)
If one or more terminals is programmed as "ramp generator set 3", and one of the terminals is energized,
then ramp generator parameter set 3 is selected. This function has priority over parameter P302.

The drive will trip on fault FO41 if "ramp generator set 2" and "ramp generator set 3" are selected
simultaneously.
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BIF 33  Parameter set #2 active .... parameters 2P100 to 2P599
Signal level: Terminal open or logic 0 Parameter set 1 is used
Terminal energized or logic 1 Parameter set 2 is used (2P100 to 2P599)
If one or more terminals is programmed as parameter set 2, and one of the terminals is energized, then
parameter set #2 will be the active parameters used.

BIF 34  Parameter set #3 active .... parameters 3P100 to 3P599
Signal level: Terminal open or logic 0 Parameter set 1 is used
Terminal energized or logic 1 Parameter set 3 is used (3P100 to 3P599)
If one or more terminals is programmed as parameter set 3, and one of the terminals is energized, then
parameter set #3 will be the active parameters used.

BIF 35 Parameter set #4 active .... parameters 4P100 to 4P599
Signal level: Terminal open or logic 0 Parameter set 1 is used
Terminal energized or logic 1 Parameter set 4 is used (4P100 to 4P599)
If one or more terminals is programmed as parameter set 4, and one of the terminals is energized, then
parameter set #4 will be the active parameters used.

Notes concerning BIF 33, BIF 34, and BIF 35

From BIF 33, 34, and 35 only one of these functions can be active at any given time. If more than one function is
active for more than 0.5 seconds fault FO41 is issued and the last used parameter set is maintained. The parameter
sets must not be changed during the self tuning runs. It can take up to 25 ms for a new parameter set to become
active.

Parameter set change over is possible while the drive is running making it possible to change gains etc. on-line.
Care must be exercised when changing parameter sets since normally off-line parameters can effectively be
changed when going to the new parameter set.

A\ WARNING

When changing parameter sets some parameters that define the control
structure are changed. This can lead to undesirable and unpredictable
operation if these parameters are not initially set correctly.

Loss of life, severe personal injury or property damage can result if
instructions contained in this manual are not followed.

When using parameter sets, make all of the basic settings in paramerter set 1 a
then copy these values to the other parameter sets. When this is done the spedfic

parameters can be modified in each parameter set. P055 allows parameter set4fjo
copied and to interchange the values of different parameter sets.
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BIF 36  Technology controller droop
Signal level: Terminal open or logic 0 Droop not enabled
Terminal energized or logic 1 Droop enabled
If one or more terminals is programmed as "Technology controller droop", and one of the terminals is
energized, then the droop function is effective. If none of the terminals are programmed as "Technology
controller droop", then the droop function is active and controlled with parameter P427.

BIF 37  Enable speed controller droop
Signal level: Terminal open or logic O Droop not enabled
Terminal energized or logic 1 Droop enabled
If one or more terminals is programmed as "speed controller droop", and one of the terminals is energized,
then the droop function is effective. If none of the terminals are programmed as "speed controller droop",
then the droop function is active and controlled with parameter P227. If several terminals are assigned to
BIF 37 then all terminals must be energized to make droop active.

BIF 38  Switch the speed controller from Pl to P controller
Signal level: Terminal open or logic O PI speed controller
Terminal energized or logic 1 P speed controller
If one or more terminals is programmed as "switch from Pl to P speed controller”, then when all of the
terminals are energized, and the speed is below the value in P222, the speed controller switches from a PI
controller to a P controller.

BIF 39  Enable inertia compensation
Signal level: Terminal open or logic O Inertia compensation not enabled
Terminal energized or logic 1 Inertia compensation enabled
If one or more terminals is programmed as "enable inertia compensation", and all of the terminals are
energized and P223 = 1, then the inertia compensation is added to the output of the speed controller.

BIF 40  Speed feedback polarity reversal
Signal level: Terminal open or logic O Speed feedback polarity not reversed
Terminal energized or logic 1 Speed feedback polarity reversed
If one or more terminals is programmed as "speed feedback polarity reversal”, and one of the terminals is
energized, then the speed feedback polarity is reversed.
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BIF 41  Master / Slave selection
Signal level: Terminal open or logic 0 Master drive
Terminal energized or logic 1 Slave drive
If one or more terminals is programmed as "Master / Slave selection”, and one of the terminals is
energized, then the slave drive mode is selected. When the slave mode is selected the torque reference
comes from the source defined by P500 and the slave speed controller is disabled.

If 2 wire peer to peer is used, BIF 41 will be used to enable the transmit function on the master and inhibit
the slaves from transmitting.

Signal level: Terminal open or logic O Master drive will transmit on the bus and its receiver
will be disabled.
Terminal energized or logic 1 Slave drive receivers will be active and their

transmitters will be disabled.

BIF 41 together with the peer to peer bus protocol allows a multi-motor drive system to be implemented
where several drives operate on the same shaft (printing applications). Any particular drive can be the
master and all others will be torque slaves. Any slave drive can be disabled using normal or quick stop
commands, using the drive enable function, or by removing the peer to peer cable. All drives receive the
same reference.

One drive can be selected as master with BIF 41 = 0. This drive is then speed controlled. The RS485
master will transmit on the bus and its receiver will be disabled.

All other drives will be selected as slaves with BIF 41 = 1. Every slave drive is then operated in either
closed loop torque or current control and will receive the torque or current reference from the master on
the peer to peer bus. The slave RS485 transmitters are disabled and the receivers are enabled.

When changing roles of the drives, the original master should first be changed to a slave and then within
0.5 seconds the slave that is to be the master should be changed to the master. This prevents two masters
from trying to transmit on the same bus and prevents any peer to peer time out faults from being issued.

Parameter Setting:
P780 = xxx4 Peer to peer bus protocol BBPO (X500)

P783 =10 187.5 kbaud (or select an other baud rate)

P500 = 20 1st received data on BBPO is used as the torque/current reference

P784.00 = 147 Torque reference is sent to BBPO as the 1st process data value

P761 =41 Terminal 39 is assigned the changeover between master and slave function

BIF 42  Torque limit set selection
Signal level: Terminal open or logic O Torque limit set 1 used (P180 & P181)
Terminal energized or logic 1 Torque limit set 2 used (P182 & P183) if speed is
greater than the value of P184.

If one or more terminals is programmed as "torque limit set selection”, and one of the terminals is
energized, and the speed is greater than the value in P184, then torque limit set 2 is selected.
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BIF 43  Selecting the main reference (terminals 4 and 5)
Signal level: Terminal open or logic 0 Main reference not selected
Terminal energized or logic 1 Main reference selected
If one or more terminals is programmed as "selecting the main referencall ahthe terminals are
energized, then the software switch in the main reference path before PO01 is closed. If any one terminal
is open then the main reference is switched off. If none of the terminals are programmed as "selecting the
main reference" then the main reference switch is automatically closed.

BIF 44  Selecting the main analog speed feedback (terminals 60 to 64)
Signal level: Terminal open or logic 0 Main speed feedback not selected
Terminal energized or logic 1 Main speed feedback selected
If one or more terminals is programmed as "selecting the main analog speed feedback", and all of the
terminals are energized, then the software switch in the main analog speed feedback path before P002 is
closed. If none of the terminals are programmed as "selecting the main analog speed feedback", then the
main analog speed feedback switch is automatically closed.

BIF 45  Selecting the analog input 1 (terminals 6 and 7)
Signal level: Terminal open or logic O Analog input 1 is not selected
Terminal energized or logic 1 Analog input 1 is selected
If one or more terminals is programmed as "selecting the analog input 1" and all of the terminals are
energized then the analog input 1 switch is closed. If none of the terminals are programmed as "selecting
the analog input 1" then the analog input 1 switch is automatically closed.

BIF 46  Selecting the analog input 2 (terminals 8 and 9)
Signal level: Terminal open or logic 0 Analog input 2 is not selected
Terminal energized or logic 1 Analog input 2 is selected
If one or more terminals is programmed as "selecting the analog input 2" and all of the terminals are
energized then the analog input 1 switch is closed. If none of the terminals are programmed as "selecting
the analog input 2" then the analog input 2 switch is automatically closed.

BIF 47  Selecting the analog input 3 (terminals 10 and 11)
Signal level: Terminal open or logic 0 Analog input 3 is not selected
terminal energized or logic 1 Analog input 3 is selected
If one or more terminals is programmed as "selecting the analog input 3" and all of the terminals are
energized then the analog input 3 switch is closed. If none of the terminals are programmed as "selecting
the analog input 3" then the analog input 3 switch is automatically closed.

BIF 48  Main reference polarity
Signal level: Terminal open or logic 0 Main reference polarity is not reversed
Terminal energized or logic 1 Main reference polarity is reversed
If one or more terminals is programmed as "main reference polarity”, and if one of the terminals is
energized, then the main reference polarity is reversed.
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BIF 49

BIF 50

BIF 51

BIF 52

BIF 53

BIF 54

BIF 55

Main analog speed feedback polarity
Signal level: Terminal open or logic 0 Main analog speed feedback polarity is not reversed
Terminal energized or logic 1 Main analog speed feedback polarity is reversed
If one or more terminals is programmed as "main analog speed feedback polarity”, and if one of the

terminals is energized, then the main analog speed feedback polarity is reversed.

Analog input 1 polarity
Signal level: Terminal open or logic 0 Analog input 1 polarity is not reversed
Terminal energized or logic 1 Analog input 1 polarity is reversed
If one or more terminals is programmed as "analog input 1 polarity”, and if one of the terminals is

energized then the analog input 1 polarity is reversed.

Analog input 2 polarity
Signal level: Terminal open or logic 0 Analog input 2 polarity is not reversed
Terminal energized or logic 1 Analog input 2 polarity is reversed
If one or more terminals is programmed as "analog input 2 polarity”, and if one of the terminals is
energized, then the analog input 2 polarity is reversed.

Analog input 3 polarity
Signal level: Terminal open or logic 0 Analog input 3 polarity is not reversed
Terminal energized or logic 1 Analog input 3 polarity is reversed
If one or more terminals is programmed as "analog input 3 polarity”, and if one of the terminals is
energized, then the analog input 3 polarity is reversed.

External fault (low active)
Signal level: Terminal open or logic 0 Fault message initiated
Terminal energized, or logic 1 Fault message not initiated
This function can not be controlled from the STWF control word.
The external fault is handled the same as the internal fault (see section 8.2). Fault messages F121 to F126
are initiated depending on which programmed terminal indicates a fault. The fault message will be
initiated if the programmed terminal stays open for a time longer than the value in P767.

External warning (low active)
Signal level: Terminal open or logic 0 Warning message initiated
Terminal energized, or logic 1 Warning message not initiated
This function can not be controlled from the STWF control word.
The external warning is handled the same as the internal warning. Warning messages W21 to W26 are
initiated depending on which programmed terminal indicates an warning .

M contactor status signal
Signal level: Terminal open or logic 0 M contactor not closed
Terminal energized, or logic 1 M contactor closed
This input is used for evaluating an auxiliary contact of the M contactor. If one or more terminals are
programmed as "M contactor status signal”, then all of the terminals must be energized for the drive to
exit operating status 01.6
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BIF 56  Forced field economizing
Signal level: Terminal open or logic 0 Full field reference

Terminal energized, or logic 1 Forced field economizing

If one or more terminals are programmed as "forced field economizing”, and one of the terminals is
energized, then the field reference is reduced to the value in P257.

BIF 57  Speed direction change by field contactor reversal for 1Q converters
Signal level: Terminal open or logic 0

Positive field direction is selected. Field contactor 1 closed (BOF 30 = 1) and field
contactor 2 is open (BOF 31 = 0).

Terminal energized, or logic 1
Negative field direction is selected. Field contactor 1 open (BOF 30 = 0) and field contactor
2 is closed (BOF 31 =1)..

This function requires the use of external field reversing contactors:

If one or more terminals are programmed as speed direction change by field contactors, and one of the
terminals is energized, then the motor will automatically brake to zero speed following the selected ramp
rate and accelerate up to speed in the other direction.

Once the reversal is started with a change in logic state at BIF 57, the operation will be latched until the
reversal is completed at which time a new reversal can be commanded. For either direction of rotation the
speed reference will be positive.

Control sequence for reversing by field contactors (direction 1 to direction 2):
1. The drive is operating in direction 1

2. The BIF 57 logic state changes to logic 1

3. Internal field reversing sequence is active

[0)
(0]
(0]

0
(0]
(0]

The armature current is controlled to zero and gate pulses are blocked

The field gate pulses are blocked and field current reference is set to zero.

When zero field current is detected, BOF 30 will open the main field contactor after a time delay,
set with P092.

After an additional 100 ms BOF 31 will close the field reversing contactor.

The speed feedback polarity is reversed (unless EMF feedback is selected P083 = 3)

The field current is re-established and armature gating is enabled.

4. The drive will brake to zero speed following the ramp rate and accelerate in the reverse direction to
the set speed. For either direction of operation the speed reference will remain positive.
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BIF 58

Regenerative braking Stop by field contactor reversal for 1Q converters

Signal level: Terminal open or logic 0 Has no meaning

Terminal energized, or logic 1 Braking active

This function requires the use of external field reversing contactors:

This is a momentary push button function that will initiate a field reversal brake until the speed is less
than the minimum speed. When the motor is stopped the original field direction is re-established. Once
initiated the drive will brake to zero following the selected ramp rate and stop. To start the drive again the
brake command must be removed and the start command must be cycled off and then on.

Control sequence when entering "brake with field reversal"

1.
2.
3.

The drive is running in the forward direction

The brake to stop command is momentarily issued with BIF 58 for at least 30 ms.

Internal field reversing sequence is active

0 The armature current is controlled to zero and gate pulses are blocked

0 The field gate pulses are blocked.

0 When zero field current is detected, BOF 30 will open the main field contactor after a time delay,
set with P092.

0 After an additional 100 ms BOF 31 will close the field reversing contactor.

0 The speed feedback polarity is reversed (unless EMF feedback is selected P083 = 3)

0 The field current is re-established and armature gating is enabled.

Internal brake sequence:

0 The speed reference at the input to the ramp is set to zero.

0 When the speed and armature current is zero the armature pulses are blocked.

0 The drive will brake to zero speed following the selected ramp rate and stop in operating status
07.0 or 07.2 if BIF 58 remains on..

Internal sequence for changing to the original field direction:

0 The armature current is controlled to zero and gate pulses are blocked

0 The field gate pulses are blocked.

0 When zero field current is detected, BOF 31 will open the reverse field contactor after a time
delay, set with P092.

0 After an additional 100 ms BOF 30 will close the main field contactor.

0 The speed feedback polarity is reversed (unless EMF feedback is selected P083 = 3)

The drive is in operating status 07.2
The drive can accelerate in the original direction of rotation by cycling the start command off
and then back on.
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BIF 59  Field current less than minimum field current
Signal level: Terminal open or logic 0 Field current < min field
Terminal energized, or logic 1 Field current > min field

If one or more terminals are programmed as "field current less than minimum field current"”, and one of
the terminals is not energized, then the drive acts the same as an internal field loss. This signal is used to
evaluated an external field current monitoring function and has the same effect as an internal drive field
loss signal. If this signal goes LOW for at least 500 ms then a fault message FO05 will be initiated unless
this fault is disabled.

BIF 60 Torque Reversal Interlock
Signal level: Terminal open or logic 0 A torque direction change from Ml to Mil is
permitted but a torque direction change from Mil to
Ml is prevented and results in no torque direction
being selected (A A).

Terminal energized, or logic 1 A torgue direction change from Ml to Ml is
permitted but a torque direction change from MI to
Mil is prevented and results in no torque direction
being selected (A A).

This function is used when parallel converters are connected such as in 12 pulse systems. When the
function is used, and a torque direction change is requested by the converter, the armature current will be
controlled to zero. At this point the armature current will be held at zero until the parallel converter
indicates it is also ready for reversed torque using BIF 60. At this time both converters will develop
torque in the reversed direction. This function is used with BOF 32 to cross tie the two converters to
assure that they always operate in the same torque direction. BOF 32 from one converter will be used as
BIF 60 on the other converter.

Current Reversals
Armature Armature
Current MI Current

BOF 32 BOF 32
O \L ; L/

Ml

Mil
BIF 61  Set binary output 1
Signal level: Terminal open or logic 0 Binary output 1 (terminal 46) is set to logic 0
Terminal energized, or logic 1 Binary selectable output 1 is set to logical 1

If one or more terminals are programmed as "set binary output 1", and one of the terminals is energized,
then selectable output 1 is set to logical 1.
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BIF 62  Set binary output 2
Signal level: Terminal open or logic 0 Binary output 2 (terminal 48) is set to logic 0
Terminal energized, or logic 1 Binary selectable output 2 is set to logical 1
If one or more terminals are programmed as "set binary output 2", and one of the terminals is energized,
then selectable output 2 is set to logical 1.

BIF 63  Set binary output 3
Signal level: Terminal open or logic 0 Binary output 3 (terminal 50) is set to logic 0
Terminal energized, or logic 1 Binary output 3 is set to logical 1
If one or more terminals are programmed as "set binary output 3", and one of the terminals is energized,
then selectable output 3 is set to logical 1.

BIF 64  Set binary output 4
Signal level: Terminal open or logic 0 Binary output 4 (terminal 52) is set to logic 0
Terminal energized, or logic 1 Binary selectable output 4 is set to logical 1
If one or more terminals are programmed as "set binary output 4", and one of the terminals is energized,
then selectable output 4 is set to logical 1.

BIF 65  Programmable switching function 1
Signal level: Terminal open or logic 0 Output sourced from P656.ii
Terminal energized, or logic 1 Output sourced from P657
If one or more terminals are programmed as "programmable switching function 1", and one of the
terminals is energized, then K242 is switched from the value selected by P656.ii to the value selected by
P657.

BIF 66  Programmable switching function 2
Signal level: Terminal open or logic 0 Output sourced from P666.ii
Terminal energized, or logic 1 Output sourced from P667
If one or more terminals are programmed as "programmable switching function 2", and one of the
terminals is energized, then K234 is switched from the value selected by P666.ii to the value selected by
P667.

BIF 67  Programmable switching function 3
Signal level: Terminal open or logic O Output sourced from P676.ii
Terminal energized, or logic 1 Output sourced from P677
If one or more terminals are programmed as "programmable switching function 3", and one of the
terminals is energized, then K154 is switched from the value selected by P676.ii to the value selected by
P677.

BIF 68 Preset MOP
Signal level: Terminal open or logic 0 MORP is not preset
Terminal energized, or logic 1 Preset MOP output to the value selected with P466
If one or more terminals are programmedRie8et MOP', and one of the terminals is energized, then
the MOP output will be preset to the value selected with P466.
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BIF 69  Ramp-up Integrator Changeover Enable
Signal level: Terminal open or logic 0 Changeover per P302 = x1x, x2x, x3x is inhibited.
Terminal energized or logic 1 Changeover per P302 = x1x, x2x, x3x is allowed.

Terminal open: The changeover according to the setting of P302 ten’s digit is inhibited and the ramp
continues to use ramp rate lor the ramp rate selected with BIF33-35.

Terminal Energized: The changeover according to the setting of P302 ten’s digit is allowed as soon as
the ramp output reached the required setpoint for the first time after BIF69 = 1.

If BIF69 is not selected by any input selector then this function is not evaluated and the ramp changeover
is according to the setting of P302.

If one or more terminals are programmed for BIF69, and one of the terminals is energized, then the ramp
changeover will occur per P302 ten’s digit as soon as the ramp output reached the required setpoint for
the first time after BIF69 = 1. If BIF69 subsequently changes from 1 to 0 then ramp rate 1 or the ramp-
function generator setting 2 or 3 as selected with BIF31 or BIF32 is again used. The changeover enable is
re-activated when BIF69 changes from 0 to 1 so that when the required setpoint is reached the next time
the ramp-function generator setting, corresponding to P302, is again selected.
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10.3 Fixed Input Terminal Functions

Terminal 37 Start / Stop command
Signal level: Terminal open or logic O Stop
Terminal energized, or logic 1 Start

The drive can also be started using the "I" key on the optional operator control panel by setting P066 to
the appropriate value. The "O" key on the optional operator control panel can be used to stop the drive
using various methods set using P067.

Seguence when starting the drive:

Provide the drive enable signal by terminal 38 or control word bit

Initiate the start command by terminal 37 or control word bit

Operating status 07 is exited

M contactor relay is energized,

Field economizing command is removed

If the brake release time is a positive value, output BOF 14 = 1 to release the brake and then wait for
the brake release time delay (set by P087) and proceed to step 7. If the brake time is negative BOF
14 remains zero and the brake is set and the sequence proceeds to step 7.

Drive is enabled and running and after the negative brake time has expired BOF 14 = 1 to release the
brake..
Seguence when stopping the drive:

Remove the start command

Drive decelerates using the ramp generator

Wait for speed < minimum speed signal (P370 to P372)
Issue the set brake command (BOF 14 = 0) and wait for brake to close time delay (set by P088)

Set current reference to 0

Technology controller, ramp generator and speed controller are inhibited

When current feedback reaches 0% the gate pulses are inhibited

The M contactor relay drops out

Operating status 07.0 or higher is displayed
0. Waiting for field economizing delay time (set by P258) to expire
1. Field reference is reduced to the value programmed in P257

oukrwnE

~

RPRooo~NoOA~wONE

START

| STOP

CONTROLLER ENABLE

=

' REFERENCE ENABLE

. n<n
min

: | "> Thin |

POB?T ACTUAL SPEED

P087 = Brake release time
P088 = Brake closing time
P258 = Delay time for field economy

BRAKE RELEASED

ECONOMY ! '
FULL FIELD ' !

'Poss’  P258
e se 7T s

Typical Start / étop Sequ‘ence
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NOTE ON STARTING AND STOPPING:

When removing the start command, the reference limiting at the speed controller input is not effective.
During stopping, when the speed feedback becomes less than the minimum speed (P370 to P372) for the
first time, an internal interlocking function becomes effective which prevents the drive from braking again

if the motor is rotated by external forces causing the removal of the signal speed feedback less than
minimum speed.

All start commands, by terminals or control words are logically AND'd by the software which means that
all start commands must be in the "start" condition before the drive will actually start.

If start is set for a momentary command then a terminal or bit of the STWF control word must be set to
stop the drive using BIF 2.

If started using momentary signals then automatic restart is not possible.

Terminal 38 Drive enable
Signal level: Terminal open or logic O Drive disabled
Terminal energized, or logic 1 Drive enabled

If the optional operator panel is used and P066 = 2, then "I" key will both enable the drive and provide the
start command. In this case terminal 38 is ineffective.

Sequence when entering the drive enable command when "start" is already present:

1. Enter drive enable command

2. Output the brake release signal BOF 14 = 1 and wait for brake release time delay if P087 is setto a
positive value. The contactor is already picked up at this time. If the brake time is a negative value
BOF 14 will remain zero and the sequence will proceed immediately to the next step.

3. Enable ramp generator, speed controller and current controller

4. Operating status I, Il or -- is reached and after a negative brake time has expired the brake release
command BOF 14 = 1.

Sequence when withdrawing drive enable:

Remove drive enable command

The ramp generator and speed controller are blocked

Set current reference to 0%

When current feedback reaches 0% disable gating pulses

Drive coasts to a stop (or is braked by the stopping brake).

When the speed is less than the minimum speed the holding brake is set with BOF 14 =1

oukrwnE

All "drive enable" commands by terminals or control words are logically AND'd by the software. This
means that all "drive enable" commands must be energized before the drive can be operated.
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Field economizing

a)

b)

Automatic field economizing
Automatic field economy is controlled by parameter P082 ( i.e., P0O83 = xx2).

Sequence when drive is stopping:

1. Remove the start command (by terminal 37 or control word bit)
2.  When the drive stops, operating status 07.0 or higher is displayed
3.  Wait for the delay time programmed in P258 to expire

4. The field current reference is reduced to the value set in P257

Sequence when starting the drive:

1. Enter start command

2. Operating status I, Il or -- is reached

3. Field economizing command is simultaneously removed and the normal field current reference is
applied

Forced field economizing by selectable binary input
Signal level: Terminal open or logic O Full field reference

Terminal energized, or logic 1 Forced field economizing
If one or more terminals are programmed as "forced field economizing”, using BIF 56, and one of the
terminals is energized, then the field reference is immediately reduced to the value in P257. The forced
field economy function is disabled during self tuning runs.

Emergency stop (E-STOP)

a)

b)

Operation by a maintained E-Stop Switch
E-STOP is initiated by opening a switch between terminals 53 and 56. For operation with a maintained
E-Stop switch, there should be no connections to terminals 57 or 58.

Momentary Push-button operation
When a normally closed push-button is used for E-Stop it should be connected between terminals 53 and
56. An E-Stop is initiated by depressed the E-STOP button.

If a normally closed E-STOP button is connected between terminals 53 and 57 then a reset push-button
with normally open contacts must be connected between terminals 53 and 58. In this case there should be
no connection to terminal 56.

Sequence when entering E-STOP:

Enter the "E-STOP" command

Inhibit Technology controller, ramp generator, speed and current controllers
Set gate angle to full retard limit

Gating pulses are inhibited when current feedback reaches 0%

M contactor relay drops out

The drive coasts to a stop

Operating status 08.0 or higher is displayed

Wait for time delay programmed in P258 to expire

Field reference is reduced to value programmed in P257

CoNTOrWNE

NOTE: The E-Stop is a hard wired stop function. In parallel and independent to the above sequence, the
main contactor will be dropped out a short time after the E-Stop command is given. Normally the above
controlled sequence occurs first assuring that the contactor opens under no load.
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10.4 Binary Output Functions

The binary output functions can be assigned to terminals by setting the terminal assignment parameter to
the desired binary output function number.
terminal 46 assigned with parameter P771.
terminal 48 assigned with parameter P772.
terminal 50 assigned with parameter P773.
terminal 52 assigned with parameter P774.
The operation of the selected function can be inverted using parameter P770 and a response delay time
can be set with parameters P775 to P778 for each terminal. Most of the BOF's can be assigned to the
status words ZSW, ZSW1, or ZSW?2 (refer to section 10.6 for status word descriptions).

Binary Output Functions Summary:

2
~

also

BOF Description
0 Logical "0" or "OFF"
1 Logical "1" or "ON"
2 Logical "0" or according to binary input functions 61, 62, 63, 64
3 Fault (low is a fault)
4 Ready to start (waiting for the start command)
5 Ready to operate (waiting for the enable)
6 Run
7 Turn auxiliary equipment "ON".
8 AC supply voltage available (armature and field)
9 Line contactor control OFF = switch-on inhibit (low active)
10 Line contactor OFF (= E-Stop) (low active)
11 Status signal from BIF 55 "line contactor closed" (low active)
12 Ramp-function generator active
13 Reverse direction of rotation
14 Switch-on command for the holding or operating brake (low activ
15 In > 1y (I is set using P391, hysteresis P374)
16 n < 1 (nyq is set using P373, hysteresis P374)
17 n < R (nys is set using P376, hysteresis P377)
18 n < R4 (nyqis set using P379, hysteresis P380)
19 n < R4 (N4 is set using P382, hysteresis P383)
20 n < R (nys is set using P385, hysteresis P386)
21 N < Byin (Nmin iS set using P370, hysteresis P371)
22 Reference speed reached ((setpoint-feedback) < P362)
23 Speed < maximum speed
24 Warning (low active)
25 Warning, motor overload, i.e., W01 or W05 or W06 (low active)
26 Warning, converter overload (low active)
27 Converter cooling faulted (refer to fault message F110, message
comes when the fault message is suppressed( (low active)
28 kiald < limin (low active) (knin is set using P394, hysteresis P395
29 Ia = limijt (@ctual current limit reached)
30 Field reversing contactor 1 "ON" (main contactor)
31 Field reversing contactor 2 "ON" (reversing contactor)
32 Torgue direction change signal
33 Power section warm (European design only)
34 Output of general purpose limit detector 1
35 Output of general purpose limit detector 2




10. Functions Page 10-35

Binary Output Function Descriptions

BOF 3 Fault (low active)
As supplied from the factory, the fault output is assigned to terminal 46 although the function can be
assigned at any of the outputs or not selected at all.
Signal level H signal No fault
L signal Fault, the drive is in operating status o 11.
Note:
The fault status bit in status word ZSW3 has inverted logic levels (bit = 1 means Fault)

BOF 4  Ready to start
Signal level: H signal Ready to start. The drive is in operating status o7, the power supply is on,
electronics are initialized, the line contactor is open, gate pulses are inhibited,
waiting for a start command.
L signal The drive is not in operating status o7.

BOF 5 Ready to operate

Signal level: H signal Ready to operate The drive is in operating status o 1, the line contactor is
closed, waiting for the operating enable command.
L signal The drive is not in operating status o 1.
BOF 6 Run
Signal level: H signal Operation, the drive is in operating status I, Il or --
L signal The drive is not in operating status I, Il or --

BOF 7  Switch auxiliary equipment "ON"
Signal level: H signal Auxiliary equipment is started
L signal Aucxiliary equipment is stopped
When the drive start command is given, auxiliary equipment such as fans or lubrication pumps can be
immediately started using BOF 7. The drive waits in operating status 06.0 and will not start until a time
delay set with P093 has elapsed. When the drive is stopped the auxiliary equipment will continue to run
for a time set with P094.

BOF 8  Supply voltage available (armature and field)
Signal level: H signal Supply voltage available and the drive is in an operating status <o4.
L signal The drive is in an operating status.

BOF 9 Line contactor control OFF (low active)
Signal level: H signal The line contactor can be closed by the converter control
L signal The contactor has been opened for safety reasons by the converter control and
the drive is in operating status 08.0 or higher.
Note:
The BOF 9 bit in status word ZSW has inverted logic levels with respect to the above.
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BOF 10 Line contactor OFF (low active)
Signal level: H signal E-Stop has not been activated
L signal E-Stop has been activated and the operating status is o 10 20

BOF 11  Status signal of the binary input function "line contactor energized,"
Signal level: H signal The binary input signal, BIF 55, "line contactor energized," is low
L signal The binary input signal, BIF 55, "line contactor energized," is high

BOF 12 Ramp function generator active
Signal level: H signal The ramp is active. The ramp output is not equal to the ramp input
L signal The ramp is not active. The ramp output is equal to the ramp input.

BOF 13 Reverse rotation
Signal level: H signal Reverse direction of rotation
L signal Forward direction of rotation
Note: Direction hysteresis is set with P396.
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BOF 14 Switch on command for the "operating” or "holding"” brake
Signal level: H signal Release the brake
L signal Set the brake
The following parameters control the function of the brake signal:
P080 =1 The brake is a holding brake that is set when the speed < minimum speed (P370, P371).
P080 =2 The brake is an operating or stopping brake that is set when the drive is running.

P087 Brake opening time A positive value prevents the motor from producing torque when the
brake is set. A negative value allows the motor to produce torque when the brake is set.
P088 Brake closing time The motor continues to develop torque while the brake is closing.

The following diagrams illustrate the brake control sequence for signal level changes to the "operate
enable" and "start/stop” signals. As far as the brake control is concerned "jog", "thread", and "quick stop
are treated like start or stop commands.

The close brake signal is output during the armature current self tuning run.

Operating Brake (P080 = 2), brake opening time P087 is positive
Reaction to "operating enable" and "stop” commands

OPERATING ENABLE (TERM 38) ENABLE

INHIBIT
START (TERM 37)
_I ' H P087 IL

INTERNAL CONTROLLER ENABLE ' ‘ ENABLE

N ey P -

P088 <>,

n<n.
min

T lem —

PN Braked Using The
)
pos7/ ACTUAL SPEED Mechanical Brake Normal Stop without

/ Mechanical Brake

BOF 14: BRAKE RELEASED BRAKE RELEASED

SET SET

Operating Status (P000)

07.0 01_4 I, 11, or -- ‘ ol.1l 01.4) I, 11, or -- 07.0

P087 = Brake release time
P088 = Brake closing time



Page 10-38

10. Functions

Holding Brake (P080 = 1), brake opening time P087 is positive
Reaction to "operating enable" and "stop" commands

OPERATING ENABLE (TERM 38) ENABLE

INHIBIT

START (TERM 37)

INTERNAL CONTROLLER ENABLE ‘ ENABLE

—

STOP

INHIBIT

'PO88 <>

ﬁ N> hin

< >‘ I
ACTUAL SPEED Coast Down
pog7-” /

BOF 14: BRAKE RELEASED

Operating Status (P000)

SET

n<nmin

07.0 01.0 I, 11, or - ol.l I, 1, or -

07.0

P087 = Brake release time
P088 = Brake closing time
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Operating Brake (P080 = 2), brake opening time P087 is negative
Reaction to "operating enable" and "stop" commands

OPERATING ENABLE (TERM 38) ENABLE

INHIBIT

START (TERM 37)

_

INTERNAL CONTROLLER ENABLE ‘ ENABLE
INHIBIT
‘ P088 <—,
' n<n:
' min '

Braked Usin‘g The '

POS%% ACTUAL SPEED Mechanical Brake Normal Stop without
. BOF 14: BRAKE RELEASED : . BRAKE RELEASED
SET ‘% Po87 SET
Operating Status (P000)
07.0 I, 1l, or -- ol.1 01.0 I, 11, or - 07.0

P087 = Brake release time
P088 = Brake closing time
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Holding Brake (P080 = 1), brake opening time P087 is negative
Reaction to "operating enable" and "stop" commands

OPERATING ENABLE (TERM 38) ENABLE

INHIBIT

START (TERM 37)

—

INTERNAL CONTROLLER ENABLE ‘ ENABLE

STOP

' P088 <>,

ﬁ N> hin

< I
ACTUAL SPEED Coast Down
Pos7-" /

BOF 14: BRAKE RELEASED

Operating Status (P000)

n<nmin

+ SET

07.0 I, 1, 0r - ol.1 1,1, or --

07.0

P087 = Brake release time
P088 = Brake closing time
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BOF 15 Ia > Ix (current value monitor)

Signal level: H signal Switch to logic level 1 when armature current at K116 is greater than the
threshold value P391.
Switch to logic level 0 when armature current at K116 is less than the
threshold value minus the hysteresis value.

L signal

Threshold value = P391 in % of rateghverter current
Hysteresis value = P392 in % of ratmhverter current

Logic 1
Hysteresis
. P392
LogicO [ - - - - -
P391 Armature Current at K116
Threshold

BOF 16 to 21 Speed value monitor
Signal level: H signal

threshold value

Switch to logic level 1 when the |actual speed| at K166 is less than the

L signal Switch to logic level 0 when the |actual speed| at K166 is greater than the
threshold plus the hysteresis values.
Threshold Hysteresis
BOF 16 N<PBase | Npase= P373 Hysteresis = P374
BOF 17 n<go nyo = P376 Hysteresis = P377
BOF 18 n<gs ny3 = P379 Hysteresis = P380
BOF 19 N<ga Ny4 = P382 Hysteresis = P383
BOF 20 n<gsg nys = P385 Hysteresis = P386
BOF 21 N<kin | Pmin=P370 Hysteresis = P371
Logic 1
_ Hysteresis
LogicO [------3
Threshold Speed Acrual Value at K166

Note: Thé'min value, set with P370, is also used when stopping to determine the speed when the

contactor is dropped out.
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BOF 22 Reference speed reached
Signal level: H signal The deviation of the speed error at the input of the speed controller is lower in
magnitude than the value set with P362 or has exceeded the value of P362 but
for a shorter time than the time set with P363.

L signal The deviation of the speed error at the input of the speed controller is greater
in magnitude than the value set with P362 and lasts longer in time than the
time set with P363.

Threshold  Set with P362 in % of maximum speed

Time Set with P363 in seconds

BOF 23 Speed less than maximum speed

Signal level: H signal The speed actual value at K166 is lower than the maximum speed threshold set
with P354.
L signal The speed actual value at K166 is greater than the maximum speed threshold

set with P354 plus 5% hysteresis. A fault FO38 is issued for overspeed. This
monitor signal is active even if fault FO38 is suppressed.

BOF 24 Warning (active low)
Signal level: H signal No warnings are present
L signal Warning present ( see P049 and P050 )

Note: The warning status bit of status word ZSW bit 7 has inverted logic (bit = 1 means a warning is
present.

BOF 25 Warning Motor overload W01, W05, WO06 (active low)
Signal level: H signal No warning is present
L signal Warnings W01, W05, or W06, motor over temperature, are present

BOF 26 Warning converter overload (active low)
Signal level: H signal No warning present
L signal Warning W10 (converter 12t) present



10. Functions Page 10-43

BOF 27 Converter cooling fault (active low)
Signal level: H signal No fault present
L signal Fault F110 present
This monitor function is active even if fault F110 is disabled.

BOF 28  Ifield < lfield min (active low)

Signal level: H signal The field current actual value at K265 is greater than the minimum threshold
set with P394 plus hysteresis set with P395.
L signal The field current actual value is less than the minimum threshold set with
P394.

Threshold  Set with P394 in % of rated drive controller field current
Hysteresis  Set with P395 in % of rated drive controller field current
The hysteresis is effective when the transition from low to high is made.

BOF 29 Ia = l|imit
Signal level: H signal Armature current limit is reached (either + or - limit at K131 & K132).
L signal Armature current is less than current limit

BOF 30 Field circuit contactor 1 "ON"
Signal level: H signal Field circuit contactor 1 is picked up to provide positive field current.
L signal Field circuit contactor 1 is dropped out

This function requires the use of external field reversing contactors:

This signal along with BOF 31 is used to control a reversing contactor for changing the field current
direction on 1-Q converters. This allows for direction of rotation changes and braking for larger 1-Q
converters. Two contactors in the field circuit are used to reverse the applied field voltage to get reversed
field current. The internal sequence automatically supervises the operation of the confRefrso

BIF 57 and BIF 58 for additional information.

Contactor 1
.|.

>- Contactor 2

Contactor 1

BOF 31 Field circuit contactor 2 "ON"
Signal level: H signal Field circuit contactor 2 is picked up to provide negative field current.
L signal Field circuit contactor 2 is dropped out
Refer to BIF 57 and BIF 58 for additional information.
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BOF 32 Ready for torque direction change

Signal level: H signal The drive is in operating status "I" or "--" waiting to go to "I"
L signal The drive is in operating status "ll" or "--" waiting to go to "Il"
Current Reversals
Armature Armature
Current | Current
|
BOF 32 BOF 32

BOF 33 Power section is warm (European design only)

Signal level: H signal The calculated thyristor junction temperature exceeds the desired value and the
converter is considered "warm".
L signal The calculated thyristor junction temperature is less than the warm value and

the converter is considered "cool".

BOF 34 General Purpose Limit Detector 1
Signal level: H signal The selected comparator condition is true.
L signal The selected comparator condition is false.
Refer to P693, P659, P660, and P692 for information on how to use the detector.

BOF 35 General Purpose Limit Detector 2
Signal level: H signal The selected comparator condition is true.
L signal The selected comparator condition is false.
Refer to P693, P659, P660, and P692 for information on how to use the detector.

BOF 36 Coast Stop (Stop 2) is Active (Version 2.3)
Signal level: H signal Coast Stop is active.
L signal Coast Stop is not active.

BOF 37 Quick Stop (Stop 3) is Active (Version 2.3)
Signal level: H signal Quick Stop is active.
L signal Quick Stop is not active.
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10.5 Control Words

The control words have the individual bits assigned to various converter binary functions. The specific
operation of the converter depends on how the control word has been defined and in many cases the same
definition of the control word applies to several Siemens drive families. By setting bits on or off the
functions of the converter can be controlled. The control word can come from the converter binary input
terminals or from the serial port. The information from these two sources is blended together to form the
control word. The 6RA24 SIMOREG has two control words. The first is the standard control word

STW. It has the bits defined for converters in general and applies to other converter families as well as

the 6RA24. The second control word, STWF, is definable and is used for converter specific functions.

10.5.1

Control Word STW (connector K315)

The following table shows the meaning of each bit in the standard control word.

he

Bit State Name Function
0 0 OFF1 Normal Stop
1 ON Start
1 0 OFF2 Coast Stop
1 Operation allowed
2 0 OFF3 Quick Stop
1 Operation allowed
3 0 Drive not enabled
1 Drive operating enabled
4 0 Ramp generator not enabled
1 Ramp generator enabled
5 Note: bit 5 has two different senses depending on the source of tl
control word.
For the basic serial ports of the 6RA24 with USS protocol:
0 Ramp generator is held
1 Ramp generator is not held
For the option board dual port ram interfaces:
0 Ramp generator is not held
1 Ramp generator is held
6 0 Reference not enabled
1 Reference enabled
7 0 No significance
1 Fault reset or acknowledged
8 Not used for 6RA24 converters
9 Not used for 6RA24 converters
10 0 Serial control lost; operation is from old data still in the DPR
1 Control by serial interface; process data is valid
11 Not used for 6RA24 converters
12 Not used for 6RA24 converters
13 Not used for 6RA24 converters
14 Not used for 6RA24 converters
15 Not used for 6RA24 converters
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Parameter P640 is used to select the connector that supplies the STW control word with data. As an
example, if P640 = 20, then the control word data comes from the first word of the base board port 0
(BBPO) serial interface.

The status of the STW bits is available at connector K315 and is indicated at parameter P010.01.

The individual control word bits are logically combined with the terminal functions and the STWF control
word. The logical status of the binary input terminals is available at connector K335 and indicated at
parameter P010.00. The status of the control word after combining the various bits is available at
connector K317 and displayed at P010.03.

10.5.2 Converter Specific Control Word STWF (connector K316)

Parameter P642 is used to assign a binary input function to each bit in the STWF control word. Parameter
P642 is an index parameter with indices from zero to 15 corresponding to the control word bits zero to 15.
As an example, index 0 of P642 is used to assign a binary function to bit 0 in the STWF control word.

Parameter P641 is used to define the connector number to be used as the source for the STWF control
word in addition to the terminal source. The choices of P641 include all of the words available from the 2
base serial ports and the words available from the dual port ram interface to an option board. As an
example, if P641 = 52, then the control word would come from the first word in the dual port ram
interface. The individual bits of the source word selected with P641 are logically combined with the
binary input terminal functions to create the STWF control word.

The status of the bits of the STWF control word is available at connector K316 and is indicated at
parameter P010.02. The status of the bits of the STWF control word after combining with the binary
input terminals is available at connector K318 and is indicated at parameter P010.04.
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The following table shows the possible sources for the control function and the logic operation used to
blend the terminal data with the other selected source data. If the source cell in the following table is
shaded with a check mark or bit number, that indicates that the binary input function could originate from
that source.

Possible Source

BIF # | FUNCTION TERMINAL |STW STWF [LOGIC
0 No function v v OR
1 Reserved for use later
2 Normal Stop (active low)
3 Coast stop v Bit 1 v AND
4 Quick Stop v Bit 2 v AND
5 Fault reset v Bit 7 v OR
6 Technology controller enable v v AND
7 Speed controller enable v v AND
8 EMF controller enable v v AND
9 Ramp generator enable v Bit 4 v AND
10 Ramp generator hold v Bit 5 v OR
11 Reference enable v Bit 6 v AND
12 Reserved for use later v v OR
13 Jog v v OR
14 Jog bypass the ramp v v OR
15 Thread v v OR
16 Thread bypass the ramp v v OR
17 Fixed reference v v OR
18 Fixed reference bypass the ramp v v OR
19 Additional reference before Technology v v OR

controller
20 Additional reference before ramp generator v v OR
21 Additional reference before speed controller v v OR
22 Additional reference before torgue limiting v v OR
23 Additional reference before current controller v v OR
24 Reference reduction v v OR
25 MOP manual / automatic v v OR
26 MOP raise v v OR
27 MOP lower v v OR
28 Forward / Reverse switch v v OR
29 Forward push-button v
30 Reverse push-button v

cont'd
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Possible Source

BIF # | FUNCTION TERMINAL |STW STWF [LOGIC
31 Ramp generator setting 2 v v OR
32 Ramp generator setting 3 v v OR
33 Use parameter set 2 v v OR
34 Use parameter set 3 v v OR
35 Use parameter set 4 v v OR
36 Enable Technology controller droop v v AND
37 Enable speed controller droop v v AND
38 Switch speed controller P /PI v v AND
39 Enable speed controller inertia compensation v v AND
40 Reverse polarity of speed controller feedback v v OR
41 Switch drive function Master / Slave v v OR
42 Switch torque limits v v OR
43 Switch "on" main reference terminals 4 & 5 v v AND
44 Switch "on" main analog feedback term 60 to v v AND
45 Switch "on" analog input terminals 6 & 7 v v AND
46 Switch "on" analog input terminal 8 v v AND
47 Switch "on" analog input terminal 10 v v AND
48 Main reference polarity change terminals 4 & v v OR
49 Analog feedback polarity change term 60 to 6 v v OR
50 Polarity change analog input terminals 6 & 7 v v OR
51 Polarity change analog input terminal 8 v v OR
52 Polarity change analog input terminal 10 v v OR
53 External fault active low v v AND
54 External warning active low v v AND
55 Main contactor status v v AND
56 Forced field economy v v OR
57 Direction reversal using field reversing v v OR
58 Braking using field reversal v v OR
59 External field loss v v AND
60 Reserved for use later v v
61 Set binary output 1 at terminal 46 if P771 = 2 v v OR
62 Set binary output 2 at terminal 48 if P772 = 2 v v OR
63 Set binary output 3 at terminal 50 if P773 =2 v v OR
64 Set binary output 4 at terminal 52 if P774 = 2 v v OR
65 Switch between P656 and P657 at K242 v v OR
66 Switch between P666 and P667 at K234 v v OR
67 Switch between P676 and P677 at K154 v v OR
68 Preset MOP v v OR

Start / Stop 37 Bit 0 AND

Operating enable 38 Bit 3 AND

Control from serial source Bit 10
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Assignments of the fixed references of the converter specific control word STWF.

BIF Function Parameter
13 Jogt) P409
14 Jog bypass the rarb P410
15 Thread) PA411
16 Thread bypass the rafip PA12
17 Fixed referenc® P413
18 Fixed reference bypass the rathp P414
19 Additionze;l reference before Technology controllgr P415
20 Additional reference before ramp generator P416
21 Additional reference before speed contrdller P417
22 Additional reference before torque limitiflg P418
23 Additional reference before current controfler P419

1) If the function is requested from 2 sources, i.e., terminals and the STWF control word, the references
is set to zero.

2) If the function is requested from 2 sources, i.e., terminals and the STWF control word, the references
set at the parameters are added.
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10.6 Status Word

The standard status word has been defined for all of the Siemens converters and is used to provide
operating status information about the drive controller. The standard status word, ZSW, has all of the bits
assigned. Two converter specific status words, ZSW1 and ZSW2, are also available to provide additional
status information. All of the bits in these two words have been pre-assigned.

10.6.1 Standard status word ZSW (K325)
The ZSW status word is available at connector K325 and is displayed at parameter P011.01.

The following table shows the bits of the standard status word and their meaning.

Bit State Function BOF
0 0 Not ready to start 4
1 Ready to start (operating status 07)
1 0 Not ready, waiting for the operate enable signal (status 01)| 5
1 Operate enable is present
2 0 Drive not running 6
1 Drive running; torque direction |, Il, or --
3 0 No faults present 3
1 Faults present
Logic is inverted compared to BOF 3
4 0 Coast stop command present (active low)
1 Coast stop is not active (allows drive to be started)
5 0 Quick stop command present (active low)
1 Quick stop is not active (allows drive to be started)
6 0 Drive not inhibited from running 9
1 Drive blocked (operating status 08)
Logic is inverted compared to BOF 9
7 0 No warning 24
1 Warning present
Logic is inverted compared to BOF 24
8 0 Speed controller speed error is not within the tolerance band22
1 Speed controller speed error is within the tolerance band
9 0 Local operation; control is only possible at the converter
1 The automation system is requested to take control (monitor
signal by bit 10 in the STW control word)
10 0 speed < nbase (P373) + hysteresis (P374) 16
1 speed > nbase (P373)
Logic is inverted compared to BOF 16
11 Not used for 6RA24 converters
12 Not used for 6RA24 converters
13 Not used for 6RA24 converters
14 Not used for 6RA24 converters
15 Not used for 6RA24 converters
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10.6.2

Converter specific status word ZSW1 (K326)

The ZSW1 status word is available at connector K326 and is displayed at parameter P011.02.

The following table shows the bits of the converter specific status word and their meaning.

Bit State Function (refer to binary output functions for descriptions) BOF

0 0 Auxiliaries OFF 7
1 Auxiliaries ON

1 0 Armature and field supply voltage not present; Statod 8
1 Supply voltage present; Status < 04

2 Reserved for use later

3 0 E-Stop present; Statue 8.2 10
1 E-Stop not present

4 0 Binary input signal "contactor energized" is present (BIF 55) 11
1 Binary input signal "contactor energized" is not present

5 0 Ramp not active; output = input 12
1 Ramp active; output output

6 0 Forward rotation (hysteresis set with P396) 13
1 Reverse rotation (hysteresis set with P396)

7 0 Close brake 14
1 Open brake

8 0 IA<Ix (P391 plus P392) 15
1 IA>Ix (P391)

9 0 Speed > nx1 (P373 + P374) 16
1 Speed < nx1 (P373)

10 0 Speed > nx2 (P376 + P377) 17
1 Speed <nx2 (P376)e

11 0 Speed > nx3 (P379 + P380) 18
1 Speed < nx3 (P379)

12 0 Speed > nx4 (P382 + P383) 19
1 Speed < nx4 (P382)

13 0 Speed > nx5 (P385 + P386) 20
1 Speed < nx5 (P385)

14 0 Speed > nmin (P370 + P371) 21
1 Speed < nmin (P370)

15 Not used for 6RA24 converters
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10.6.3

Converter specific status word ZSW2 (K327)

The ZSW?2 status word is available at connector K327 and is displayed at parameter P011.03.

The following table shows the bits of the converter specific status word and their meaning.

Bit State Function (refer to binary output functions for descriptions) BOF

0 0 Speed is greater then nmax (P354). Fault FO38 is issued. | 23
1 Speed is less than nmax

1 Reserved for use later

2 0 Warning motor overload present; W01, W05, or W06 25
1 No warning present

3 0 Warning converter overload; W10 converter I2t 26
1 No warning present

4 0 Fault F110 converter cooling failure 27
1 No fault

5 0 Ifield is less than the minimum field current (P394) 28
1 Ifield is greater than minimum field current

6 0 Actual armature current limit has not been reached 29
1 Actual armature current limit has been reached

7 0 Field contactor 1 is open 30
1 Field contactor 1 is closed

8 0 Field contactor 2 is open 31
1 Field contactor 2 is closed

9 0 Drive is in operating status Il or -- and ready to go to Il 32
1 Drive is in operating status | or -- and ready to go to |

10 0 Power section considered cool 33
1 Power section considered hot

11 0 Output of Limit Detector 1 is Low 34
1 Output of Limit Detector 1 is High

12 0 Output of Limit Detector 2 is Low 35
1 Output of Limit Detector 2 is High

13 Reserved for use later

14 Reserved for use later

15 Reserved for use later
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10.7 Serial Interfaces

The drive controller is equipped with two serial interfaces: RS485 (X500) and RS232 (X501).

Base Board Port O

Base Board Port 1

Base Board Port 1

Termination
3)

XJ4 in position 1-2
XJ5 in position 1-2

no: XJ3in position 1-2
XJ4 in position 2-3
XJ5 in position 2-3

Type RS485 RS232 RS485
Connector X500 X501 X509

Operating | 4 wire bus 2 wire bus Point to Point 4 wire bus | 2 wire bus
Mode?

Base Board XJ2, XJ6, XJ7, XJI8| XJI2, XJ6, XJ7, XJI8
Jumpers in position 1-2 in position 2-3

Cable yes: XJ3in position 2-3 none yes: XJ201 in position 2-3

XJ200 in position 1-2
XJ202 in position 1-2

no: XJ201 in position 1-2
XJ200 in position 2-3
XJ202 in position 2-3

1) Port 1 for RS485 requires the optional RS232 to RS485 converter board A1618 and is referenced as
X502.

2) Interface functions with P51 = 11, 12, 13, 14, 15, 16, 17, 18 and 23 as well as the diagnostic monitor
and the peer to peer (P780 or P790 = xxx5) are not 2 wire bus capable and automatically switch the
interface to 4 wire operation. The peer to peer 2 wire operation, P780 or P790 = xxx4 automatically

switch the RS485 to 2 wire. USS protocol automatically uses 2 wire operation.
3) 2 wire operation: Cable termination should be provided at both ends of the cable

4 wire operation: Cable termination should be provided at the master receiver and at the slave

receiver located at the

end of the transmit cable.

To activate an interface set the following parameters:

Base Board Port 0

Base Board Port 1

and started using P051.

required Function must be set

RS485 RS232
Transmission rate P783 P793
Transmission protocol P780 P790
For P780 and P790 = xxx1, the P0O51 P0O51
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/N WARNING

An interface fault, caused for example from shutting off a printer

the drive before activating the desired procedure.

Function overview and combination possibilities of the two serial interfaces:

The following table shows all of the available functions that can be performed using the 2 serial interfaces at X500
and X501.

The shaded areas in the following table indicate that the specified function on one port will work at the same time
as the specified function on the other port. As an example, if X501 is being used to "print-out changed parameters”
using functio’A", then X500 can only be used for functions "J", "K", or "L". Note that USS protocol is the only
function that can be operated on both ports at the same time.

X500
X501 A |B C D E F G | H I J K |L

Print-out changed A
parameter (P051=11)

Print-out all parameter B

(P051=12)

Print-out diagnostic C
memory (P051=13)
Print-out trace buffer D
(P051=14)

Output to a PC changed| E
parameters (P051=15)

Output all parameters top F
PC (P051=16)

Output diag memory to & G
PC (P051=17)

Output trace buffertoa | H
PC (P051=18)

Read in a parameter set| |
from a PC (P051=23)

Peer to Peer J
communications
USS Protocol K

Diagnostic monitor L
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10.7.1 Print the Parameter List, Diagnostics Memory, and Trace Buffer

The parameter list, diagnostic buffer, and the trace buffer can be printed directly on a printer equipped
with a serial port or output to a PC using either serial ports X500 or X501. The following procedure
describes the necessary steps to make a print out of the desired data using either of the base board serial
ports.

Output to a Printer:
The transmission rate and transmission protocol parameters in the 6RA24 must be set to match the
particular printer being used. Check the printer instruction manual to determine this data.

STEP DESCRIPTION BASE BOARD PORT 0 | BASE BOARD PORT 1
RS485 (X500) RS232 (X501)
1 Set transmission rate to match printer P783 P793
2 Set transmission protocol; the "xxx" P780 = xxx1 P790 = xxx1
digits of P780 or P790 must be set to
match the printer protocol.
3 Set the handshake mode automatic P798
XON/XOFF
4 Select the desired print function at PO51:
41 Print-out changed parameters PO51 =11 P0O51 =11
4.2 | Print-out all parameters P0O51 =12 P0O51 =12
4.3 | Print-out diagnostic buffer after a fault | P051 =13 P051 =13
4.4 | Print-out the trace buffer P051 = 14 P051 =14
5 Press thesELECT' or "P" key to get the
operator prompt message
6 Press the "RAISE" key to start the prin}-
out. The print-out can be aborted by
pressing the "LOWER" key.
ol
4
N TXD o' 02
f\ T O1s
1 | RxD
°© 60 T o't 3
o RO [ 4
70 T ‘ ‘ ov o
30 TxD } } ‘ ‘ 05
4 80 CcTs o’ ¢
o | | || o o
5 90 GND | ] GND 7
o T o}
/ Eﬂ [ 020
= I DTR o
= 021 9
: e}
9 Pin D connector X501 . 25 Pin D connector at printef 0% |
Male connector at cable side HP Thinkjet with RS232 por{ o2 o
Using this cable, hardware handshake, P798 = 2 Male connector at cable side o
as well as software handshake, XON/XOFF o~
P798 = 1, can be used. o o
13|
%

Typical Cable Connection X501 to Printer
Connection Shown is for a HP Thinkjet Printer with an RS232 Port
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10.7.2 Transfer the Parameter List, Diagnostic Buffer, and Trace Buffer to a PC

A personal computer, using transfer software, can be used to transfer the parameter, diagnostic, and trace
buffer data to computer files for archiving or later use. The following procedure describes the necessary
steps to make a transfer from the 6RA24 to the computer using the standard Windows Terminal Program
and the base RS232 serial port at X501.

6RA24 Settings:

Set P793 =6 Sets transmission rate to 9600 baud
Set P790 = 1181 Sets transmission protocol

Set P798 =1 Sets software handshake on

Windows Terminal Program Settings:

From the Windows "Accessories" menu select "Terminal". Under the Terminal pull down menu
"Settings" set the following data:

Terminal Emulation DEC VT-100 (ANSI)

Terminal Preferences  Terminal Modes = Line Wrap
Columns =80
Terminal font = Fixedsys
Cursor = Block & Blink
Translations = None
Show Scroll Bars = on
Use Function, Arrow etc. keys = on
Buffer Lines = 100
CR > CR/LF = none selected

Text Transfers Flow Control = Line at a Time

Transfer a Line at a Time = delay between lines 0/10 Sec
Communications Baud Rate = 9600

Data Bits = 7

Stop Bits = 1

Parity = Even

Flow Control = Xon/Xoff
Connector = COM1 (or can also be COM2)
Parity Check = on
Carrier Detect = off

Modem Commands Commands = Set all fields to blanks
Modem Defaults = None

After the settings are made they can be saved to a file with a "TRM" extension and used the next time the
program is to be used. In this case the file should be opened from the Terminal file menu.
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Transfer 6RA24 Data to a PC File:
To send data from the 6RA24 to a PC file, the Windows Receive Text File selection of the Transfer menu
should be chosen. After entering the desired file name, the OK button should be selected.

To begin the transfer, parameter P051 should be set to 15, 16, 17, or 18 depending on the information to
be transferred, and the raise key should be pressed. After the data has stopped scrolling in on the PC
screen, the Stop button should be selected to end and store the file. The file is an ASCII text file and can
be modified using a text editor program.

1 1

% o

20 60 RXD ~  RxD Os o?
70 RS | | || ris O7

5 ™D ) 03
80 cTs ] T crs 08 4

4

.0 I I o

5 GND GND S

= S

9 Pin D connector X501
Male connector at cable side

Using this cable, software handshake, P798 = 1
is used.

9 Pin D connector at PC RS232 port
Female connector at cable side

Typical Cable Connection X501 to PC RS232 Port

10.7.3 Reading-in Parameters from a PC to the 6RA24

A personal computer, using transfer software, can be used to transfer a parameter file from the PC to a
6RA24. The following procedure describes the necessary steps to make a transfer from the PC to a
6RA24 using the standard Windows Terminal Program and the base RS232 serial port at X501.

6RA24 Settings:

Set P793 =6 Sets transmission rate to 9600 baud
Set P790 = 1181 Sets transmission protocol
SetP798 =1 Sets software handshake on

Windows Terminal Program Settings:
Refer to 10.7.2 for the Windows Terminal Program Settings.

Transfer Parameter File from PC to a 6RA24:

Saved parameter files can be transferred from the PC back to a 6RA24. To send a parameter file from the
PC to the 6RA24, parameter P051 should be set to 23 and the raise key pressed. Next the Windows Send
Text File selection from the Transfer menu should be chosen.

Turn the Strip LF box off, select the file name to be sent, and then select OK.

Refer to 10.7.2 for the required RS232 cable.
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10.7.4 "Peer to Peer" Protocol

"Peer to Peer " protocol permits a serial bus connection to be made between several drives that allows
data to be exchanged between drives. The data sent in the peer to peer telegram can be assigned with
parameters depending on the particular application. Port 1 can be operated as Peer to Peer using either
RS232 or RS485 with the A1618 converter (see page 2-2 for order number). When used as RS232 only
point to point connections are possible. The following procedure describes how to set up the peer to peer
protocol.

Four wire operation means that the drive can both transmit and receive data simultaneously on the peer to
peer port. If 4 wire operation is selected then the drive must receive valid telegrams before being allowed
to run. See operating status 010.3 in section 8. If the drive in only intended to transmit data, then 2 wire
operation should be selected.

A. Peer to Peer communications (4 wire operation)

Base Board Port 0 Base Board Port 1
X500 X501 / X502
RS485 RS232 / RS485
Baud Rate P783 = 1 to 10 for baud rates of 3p®793 = 1 to 10 for baud rates of 300
P783, P793 to 187500 baud. to 187500 baud.
Protocol Selection P780 = 1195: selects Peer, with | P790 = 1195: selects Peer, with
P780, P790 1 stop bit, even parity, 9 bit data | 1 stop bit, even parity, 9 bit data
frame (8 bit data + 1 bit parity) frame (8 bit data + 1 bit parity)
Number of Process 5 data words are always sent 5 data words are always sent
Data Words
Assignment of Incoming data words can be Incoming data words can be
Process Data Words | assigned using the word connector assigned using the word connectoy
numbers, K020 to K024. numbers, K036 to K0O40.
The control word is assigned with | The control word is assigned with
P640 (STW) OR P641 (STWF) P640 (STW) OR P641 (STWF)
Number of No parameter data is transferred. No parameter data is transferred.
Parameter Data
Words
Assignment of Actual | Actual value connectors are Actual value connectors are
Value Words assigned to words with P784ii assigned to words with P794ii
Factory setting = 0 Factory setting = 0
Telegram Failure Time monitoring is dependent on | Time monitoring is dependent on
Time (P788) P788 (see fault FO15). P788 (see fault F025).
Node Address No address. All connected No address. All connected
receivers get data. receivers get data.
Wire Method 4 wire operation is automatically | 4 wire operation is automatically
selected when P780 = 1195. selected when P790 = 1195.
See connections below. See connections below.
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Typical Peer to Peer Cables (4 wire operation and 2/4 Wire Combinations):

. 9 Pin D connector X500 or X502 /} FIELD (if used h
o 60 Male connector at cable side Os o 06 o

20 ~ 0?7 0?

3 70 |ror [ | | reop o7 el ) Nroe | O7 4

O RxD-N__| | E % RxD-N il " TrRxD-N 5 O
O O O

4C P | | [ [ mop 04 ‘ ‘ ‘ ‘ 4
, 90 TxD-N ‘ ‘ TxD-N oo O

GND ! 1 GND o ! 1 } } GND 5

=

4 Wire Master P780 = 1195

£
/

4 Wire Slave P786 =1195 4 Wire Slave P780 = 1195
RS485 Peer to Peer 4 Wire Cable Connection
(Example: 12 Pulse Converter with a @ Field Supply)

1 1 .
% @ 9 Pin D connector X500 or X502

20 0?9 Male connector at cable side
3 70 A TXD-P RxD-P_ ) o7 o
o SO [ Trxo-N RxD-N | 1 OS
40 ‘ ‘ ‘ ‘ 04 | | TXD-P
90 o2 DO-N TO NEXT DRIVES
50 . | enD | | C5 | ] GND

=€

DRIVE 1 2 Wire Master P780 = 1194 DRIVE 2 4 Wire P780 = 1195

RS485 Peer to Peer Combination 2 and 4 Wire Operation Cable Connections
Cascaded Peer Connection

9 Pin D connector X501

9 Pin D connector X501 Male connector at cable side

Male connector at cable side

> A Ao
o || > [ o
| |
o GND u | e
4 Wire P790 = 1195 - 4 Wire P790 = 1195

RS232 Peer to Peer 4 Wire Operation Cable Connections
Point to Point Only

9 Pin D connector X501

. 9 Pin D connector X501
Male connector at cable side

o! Male connector at cable side
ﬂ RxD OS OZ
~ o7
mo || ‘ ‘ ™D \ 03_ O S
‘ ‘ ‘ ‘ N O4 ‘ ‘ To Next Drive
(o)l
GND } } [ | GND o
L I
2 Wire P790 = 1194 4 Wire P790 = 17195

RS232 Peer to Peer Combination 2 and 4 Wire Operation Cable Connections
Cascaded Peer Connection
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B. Peer to Peer communications (2 wire operation)

The Peer to Peer bus protocol permits a serial link to be established with several converters through a
common 2 wire bus cable in conjunction with the binary input function "change over master / slave”, (BIF
41) which defines the data transfer direction of each drive. Only one drive can be a master and all other

drives must be slaves.

With 2 wire operation the master can only transmit on the wire pair and the slaves can only receive data.

Base Board Port 0

Base Board Port 1

DO

frame (8 bit data + 1 bit parity)

X500 X501 / X502

RS485 RS232 / RS485
Baud Rate P783 =1 to 10 for baud rates of 3p®793 = 1 to 10 for baud rates of 3
P783, P793 to 187500 baud. to 187500 baud.
Protocol Selection P780 = 1194: selects Peer, with | P790 = 1194: selects Peer, with
P780, P790 1 stop bit, even parity, 9 bit data | 1 stop bit, even parity, 9 bit data

frame (8 bit data + 1 bit parity)

Number of Process
Data Words

5 data words are always sent

5 data words are always sent

Assignment of
Process Data Words

Incoming data words can be
assigned using the word connectqg
numbers, K020 to K024.

The control word is assigned with
P640 (STW) OR P641 (STWF)

Incoming data words can be

r assigned using the word connecto
numbers, K036 to K0O40.
The control word is assigned with
P640 (STW) OR P641 (STWF)

Factory setting = 0

Number of No parameter data is transferred. No parameter data is transferr
Parameter Data

Words

Assignment of Actual | Actual value connectors are Actual value connectors are
Value Words assigned to words with P784ii assigned to words with P794ii

Factory setting = 0

Telegram Failure

Time monitoring is dependent on

Time monitoring is dependent on

selected when P780 = 1194.
See connections below.

Time (P788) P788 (see fault FO15). P788 (see fault F025).

Node Address No address. All connected No address. All connected
receivers get data. receivers get data.

Wire Method 2 wire operation is automatically | 2 wire operation is automatically

selected when P790 = 1194.
See connections below.

Signal level of BIF 41
Low (master drive)
High (slave drive)

Master Send only

Master Send only

Slave Receive only

Slave  Receive only




10. Functions

Page 10-61

Peer to Peer Cables (2 wire):

1 1 1
% . o o6 o
20 °0 © 0?2 0?2
3 70 |~ RxDTXD-P ~ O7 |~ romoep ~ o7 3| RxDMO-P
o 80 | | RxDImxD-N [ ] 8 |11 reomxon || 8 RXD/TXD-N
O 2 ~ 4
‘o [ ] es Ol ] o6 ©
S I ] ] = L o
MASTER SLAVE 1 SLAVE 2
BIF41=0 BIF41=1 BIF41=1
9 Pin D connector X500 or X502
Male connector at cable side
2 Wire Master P780 = 1194 2 Wire Slave P780 = 1194 2 Wire Slave P780 = 1194

RS485 Peer to Peer 2 Wire Cable Connections
Parallel Master to Slaves

TO OTHER SLAVES
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10.7.5 USS Protocol Summary

USS protocol has been developed for use with Siemens converters and offers a simple effective
communications link to a master device. On the 6RA24 the USS protocol can be operated on both of the
base board serial ports at the same time. The protocol can operate as a bus system using RS485 at X500
or point to point using RS232 at X501. If the RS232 base board port 1 is to be used for USS bus protocol,
the optional A1618, RS232 to RS485 converter, is required.

USS Protocol Parameter Summary:

Base Board Port 0 Base Board Port 1
X500 X501 / X502
RS485 RS232 / RS485

Baud Rate P783 = 1 to 10 for baud rates of 3p®793 = 1 to 10 for baud rates of 300
P783, P793 to 187500 baud. to 187500 baud.
Protocol Selection P780 = 1192: selects USS, with 1 P790 = 1192: selects USS, with 1
P780, P790 stop bit, even parity, 9 bit data stop bit, even parity, 9 bit data

frame (8 bit data + 1 bit parity) frame (8 bit data + 1 bit parity)
Number of Process P781 = 0to 16; the number of P791 = 0to 16; the number of
Data Words process data words + the control | process data words + the control
pP781, P791 word. word.

Factory setting = 0 Factory setting = 3
Assignment of Incoming data words can be Incoming data words can be
Process Data Words | assigned using the word connectar assigned using the word connector

numbers, K020 to K035. numbers, K036 to KO51.

The control word is assigned with | The control word is assigned with

P640 P640
Number of P782 < 3 means no parameter dataP792 < 3 means no parameter data
Parameter Data P782 = 3 to 126 variable length P792 = 3 to 126 variable length
Words Factory setting = 0 Factory setting = 3
Assignment of Actual | Actual value connectors assigned té\ctual value connectors assigned|to
Value Words words with P784ii words with P794ii

Factory setting = 0 Factory setting = 0
Telegram Failure Set with P787; 0 to 32 sec Set with P797; 0 to 32 sec
Time Zero disables the time monitor Zero disables the time monitor
pP787, P797 Factory setting = 0 Factory setting = 0
Node Address P786 = 0to 30 P796 =0to 30
P786, P796 Factory setting = 0 Factory setting = 0
Wire Method 2 wire operation is automatically | 2 wire operation is automatically

selected for USS protocol selected for USS protocol
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USS Protocol Summary for 6RA24 Drive Controllers

e All data transmitted is word length

e The first byte of the word data transmitted is always the high byte then followed by the low byte
e The process data from the received telegram at the 6RA24 can be freely assigned to drive functions
e The actual value signals sent from the 6RA24 to the master can be freely assigned to the data words
e Any active serial interface can change parameters at any time. There is no parameter change rights
e Bit 10 of the control word from the Host is not evaluated
*  Two converter specific error codes are implemented:

error code 101 Function not implemented

error code 102 Parameter is the index type
e Arequest for text will result in an error code 101

1
o3

20
30 70 RxD/TxD-P (\‘ ‘/\‘ Tx/Rx +
8 RXD/TXD-N I I TX/RX - HOST
4 I [ RS485
o 90 oo ¥ L, o CONNECTOR
" L z
9 Pin D connector X500 or X502
Male connector at cable side
RS485 USS Protocol Cable
1 1
% o
20 60 RD ~  RxD os o2
10 rRTs | | | [ rs oY
30 TxD i i i i TxD 03
8 cTS CTS 8
4 O O 4
o I I 5 ©
50 GND | | | GND 05

9 Pin D connector X501

Male connector at cable side

9 Pin D connector at PC RS232 port
Female connector at cable side

Using this cable, hardware handshake, P798 = 2

as well as software handshake, XON/XOFF

P798 = 1, can be used.

Typical USS Cable Connection X501 to PC RS232 Port
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10.8 USS Protocol Details

10.8.1 Introduction

USS Protocol can be used to implement communications with a host system using a bus channel with one host
(master) and a maximum of 31 slaves. Either of the base board serial ports can be used with the USS protocol.

The information in the telegram allows the drive to be sequenced on and off, allows the drive speed to be
controlled, and allows parameters to be interrogated and changed from the host system.

The length of USS protocol telegrams is variable and is normally set to a fixed length at commissioning. Rigid
cyclic telegram transfer is required for automation tasks in drive technology, which can only be realized if the
telegrams are restricted to a fixed length. "Host to drive" and "drive to host" must always be the same length. The
selected telegram length (set with parameters P781 and P782 or P791 and P792) must not be changed during
operation. A fixed telegram length limits the number of characters in the telegram's net data block.

The control data and the parameter data are separated in the telegram. The parameter data (PKW) makes up the
first part of the net data of the telegram, and the control or process data (PZD) makes up the last part of the net data
of the telegram. The length of the PKW section in words is set with parameter P782 or P792 and the length of the
PZD section in words is set with parameter P781 or P791. The total of PKW words + PZD words is the number of
net data words in the telegram.

The advantage of being able to use or not use parameter (PKW) data and to custom tailor the number of process
(PZD) data words (references to the drive and actual values from the drive) results in the shortest telegrams
possible for each specific application. The shorter the telegrams, the greater the data throughput on the bus; with
all other factors remaining the same.

When drives are connected in the RS485 bus mode, each drive can be addressed individually or broadcast
messages can be sent by the host and received by all of the drives.

When not in the broadcast mode each valid telegram received by the drive is answered with an appropriate length
telegram back to the host system. The communications take place on a strictly master slave basis where the drive
will only respond to a request from the master. A drive cannot be the master.
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10.8.2 USS Protocol Character Frame

Each transferred character begins with a start bit followed by 8 data bits, an optional parity bit, and a stop bit for a
total of 11 bits per character (10 bits per character if parity is not used). If parity is selected (parameter P780 or
P790), even parity is used (i.e., the number of logic "1's" must be an even number including the parity bit).

1| 2| 3| 4| 5| 6| 7| 8] P
T < Data Bits —m = L T Next Start Bit
Stop Bit

Start Bit Dead Time

Parity Bit (optional)

10.8.3 USS Protocol Telegram Structure

STX |LENG | ADDR|DATA | DATA |DATA |DATA |DATA|DATA | DATA |DATA| BCC
1 2 3 4 5 n
High{ Low | High| Low | High Low
Byte | Byte| Byte| Byte| Byte - - Byte
Word | Word | Word| Word| Word Word
#1 #1 #2 #2 #3 #n/2

n net data bytes
(n/2 net data words)

Each telegram begins with the start character STX (= 02H), which is followed by the length specification byte
(LENG), which is followed by the address byte (ADDR) and the net data bytes. The telegram is ended with the
calculated BCC (block check character).

For word information (16 bit) in the net data, the first byte transmitted is always the high byte and then the low
byte is transmitted.

The length bytef the telegram contains the telegram length as a binary number. The telegram length is variable
and is automatically set based on the selections for the PZD and PKW lengths.

The quantity n is the number of net characters (bytes).
n = (value of parameter P781 + value of parameter P782) * 2 for the RS485 port at X500
or
n = (value of parameter P791 + value of parameter P792) * 2 for the RS232 port at X501

A maximum of n = 38 net data bytes can be transmitted per telegram.

The telegram length includes the net characters (quantity n), the address byte (ADDR) and the block
check character (BCC).

LENG =n + 2 bytes

The_address bytef the telegram contains the following information:
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Bits
[716]5][4]3[2] 10]

t Slave User Number ... 00 to 30 (see parameter PT294)

Broadcast Telegram .. 0 = No broadcast
.. 1 = Broadcast (bits 0 to 4 are not evaluated)

Reserved for future use ... Set to Zero

Reserved for future use ... Set to Zero

The block check character formed by calculating the "exclusive or" of each character in sequence, beginning

with the STX character, with the result of the previous calculations. In this procedure the STX will be exclusive
or'd with the address byte, and the result will be exclusive or'd with data character 1 and so on to the last data
character is used. The final result will be placed in the BCC location. The BCC parity bit is calculated solely from
the BCC value.

10.8.4 USS Protocol Transmission Procedure

The host (master) transmits the telegram defined for the drive with ADDR = X, including the start delay. Drive X
only responds after a valid telegram with ADDR = X is received.

10.8.5 USS Protocol Data Transfer Administration

The start character STX ("02") is not by itself sufficient for the slaves to clearly identify the start of a telegram,
because the bit combination "02" can also occur in the net bytes. Thus, before the STX, a character-less start delay
of a least 2 character run times is specified for the host. This start delay is part of the task telegram.

A valid telegram start is only identified with an STX with a start delay in front of it.

The sequence in which the individual drives (slaves) are to be addresses can be defined in a circulating list, for
example by entering the drive number.pdint-to-point connection can be realized using the circulating list with

only one drive number in the circulating list.

Data transfer is always realized as illustrated below (half-duplex operation).

STX [LENG |ADDR| 1 |....| n | BCC Host Transmitting STX |...

Start Response Start
delay delay delay

.| BCC Drive Transmitting STX |LENG |ADDR| 1 |....| n | BCC

10.8.6 USS Protocol Monitoring Mechanisms and Error Responses
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Thehost must monitor the following times:

* Response delay time (processing time for the drive)

* Residual run time of the drive to host telegram (refer to section 10.8.8)
Thedrive monitors the following times:

e Start delay
* Residual run time of the host to drive telegram (refer to section 10.8.8)

10.8.7 USS Protocol Response Delay Time

The time interval between the last character of the host to drive telegram (the BCC) and the start of the first
character of the drive to host telegram (the STX) is known as the response delay time. The response delay of the
6RA24 is approximately 1.5 milliseconds. The maximum permissible response delay is 20 milliseconds. If the
drive does not respond within the maximum permissible response delay time, the "drive X does not transmit" error
message is stored in the host. The host then transmits the telegram for the next drive.

The "drive X does not transmit" error message is only deleted after an error-free telegram from drive X. Drive X
is not deleted from the circulating list.

10.8.8 USS Protocol Telegram Residual Run Time

The monitoring of the telegram residual run time is dependent on the agreed telegram length. For a fixed telegram
length, the maximum residual run time is always the same.

10.8.9 USS Protocol Processing Received Telegrams

Only telegrams which have been received error-free are processed. The following errors are identified:
* Parity error

* Character frame error

* BCC incorrect

¢ Telegram residual run time exceeded
* Connection interrupted

e Drive: ¢ Startdelay
* Monitoring of bus activity (see parameter P787 or P797).

* Host: e Drive does not respond within the maximum permissible processing time after the
host to drive telegram has been sent (response delay time).

The drive does not transmit a drive to host telegram to a erroneous telegram.
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USS Protocol Definitions

10.8.10  USS Protocol Character Run Time

The character run time is the time which is required to transmit one character (10 or 11 bit character frame). This
time depends on the baud rate.

10.8.11  USS Protocol Compressed Telegram Residual Run Time

The compressed telegram residual run time is defined as the run time which is required in order to consecutively
transmit LENG, ADDR, the n net bytes and BCC as a block (that is the stop bit of a character is immediately
followed by the start bit of the next character).

The compressed telegram residual run time is obtained as follows:

(n + 3) * character run time

10.8.12  USS Protocol Maximum Telegram Residual Run Time
The maximum telegram residual run time includes character delay times in addition to the compressed telegram
residual run time. See the illustration below. The sum of the character delay times is equal to 50% of the
compressed telegram residual run time.
The maximum telegram residual run time is obtained as follows:

1.5 * compressed telegram residual run time

which corresponds to:

1.5* (n + 3) * character run time

STX |LENG |ADDR| 1 2 n BCC
Compressed telegram ——> 50% of the compressed
residual run time telegram residual run time
Character delay time
sTx | |LEnG [ADDR|EH| 1 (EE| 2 (EE|........... n || BCC
,|< Maximum telegram residual run time >||

The delay time between two characters (character delay time) must be less than the start delay and can be
distributed as required between the characters. It is not necessary to monitor the character delay times.
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10.8.13  USS Protocol Communications Monitoring Considerations

In normal operation, the 6RA24 monitors the serial ports for valid incoming telegrams from the host. Once the
reception of valid telegrams has begun, if the serial port does not receive a valid telegram for the number of
seconds set by parameter P787 or P797, the drive will trip out, displaying a FO14 or F024 fault number. Setting
P787 or P797 to zero will suppress these faults.

A valid telegram is defined to be one that follows the telegram structure and transmission procedure described in
sections 10.8.3 and 10.8.5. A valid telegram doebaed to address the particular slave address in parameter
P786 to P796. Thus, valid telegrams addressed to other slaves on the bus will reset the monitoring time.

10.8.14  USS Protocol Host Control Suppression

In certain installations, the serial link between the Host and the drive is intended to be only used for monitoring of
the operation of the drive and reading and/or changing of parameters. All control of the drive is performed locally,
including start/stop, thread, jogs and speed reference. Various drive parameters allow this type of operation by not
using the serial link as a source for commands or references. With the use of these parameters and parameters
P787 or P797 (described in the previous section), the base unit will operate from local control, disregarding
whether the serial link is operating or not. In this mode, the Host system may be started and stopped with no effect
on the drive.

10.8.15 USS Protocol EEPROM Memory Function

At power-up, the RAM of the base drive microprocessor board is always initialized to the values stored in its non-
volatile EEPROM memory. The RAM copy is used by all functions of the drive.

A decision can be made in the request code portion of the first word of the Host to drive telegram (word E1) as to
whether the parameter change from the serial port is used to change the value only in the RAM, or in both the
RAM and the non-volatile EEPROM memory of the drive. The Host to Drive telegram is described in section
10.8.17.

There is a practical limit to the number of times information can be erased and re-stored in the EEPROM memory.
If the host system is normally changing a specific parameter while the process is running, it is recommended that
the changes be made in only the RAM.
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10.8.16  USS Protocol Parameter Types

Presently there are three types of parameters supported by the base unit microprocessor board.

Types X2 and O2

Type OF

Most parameters are one of these two types. Each parameter is used to read and/or set only
one (1) value.

These parameters are read using a command 1H in the request code portion of PKW word 1.
These parameters are changed using a command of 2H or EH in the request code portion of
PKW word 1 with the desired parameter value placed in PKW word 3.

If a parameter does not have a type designation, it is a type X2 or O2.

These parameters are called indexed parameters and are used to display and to change
several parameter values which are assigned tpanaeneter number. Each parameter

value has a specific index value (referred to as INDEX if using the serial link), from O to the
maximum specified for each parameter.

Parameters P100 to P599 are considered indexed parameters for USS. Refer to section
7.3.1.

Parameter Set 1 is accessed with index 0

Parameter Set 2 is accessed with index 1

Parameter Set 3 is accessed with index 2

Parameter Set 4 is accessed with index 3

These parameters are read using a command 6H in the request code portion of PKW word 1
with the index value of the desired parameter value placed in PKW word 2. These
parameters are changed using a command of 7H or CH in the request code portion of PKW
word 1 with the index value placed in PKW word 2 and the desired parameter value placed
in PKW word 3.

10.8.17 USS Protocol Parameter Access Code

The access code shown for each parameter in section 9 does not apply to parameters that are
changed through the serial port.
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10.8.17 USS Protocol Telegram ... Host to Drive

Complete Telegram Overview:

The following telegram is valid for either the RS485 (X500) or RS232 (X501) interface. The PZD data words are
used by assigning associated connector number using other base drive selector parameters. Generally PZD Word 1
will be used as the standard control word STF and PZD word 3 is used as the auxiliary control word STWF

although the assignment of the words within the 6RA24 is totally flexible through the use of the connectors.

PKW TELEGRAM SECTION:

PKWWord1 0O  Parameter No. + Request Code
PKW Word2 0O  Parameter Index

PKW Word 3 0O Parameter Value

PZD TELEGRAM SECTION: (refer to block diagram section 15 sheet 5)
Associated Connector

X500 X501
PZzDWord0 O Cntiwdl K020 K036
PzDWordl O Ref. 1 K021 K037
PZzDWord2 0O Ref.2 K022 K038
PZDWord3 [0 Ref. 3 K023 K039
PZDWord4 [0 Ref. 4 K024 K040
PZDWord5 [0 Ref.5 K025 K041
PzDWord6 O Ref.6 K026 K042
PzDWord7 0O Ref.7 K027 K043
PZDWord8 [ Ref. 8 K028 K044
PZzDWord9 O Ref.9 K029 K045
PZD Word 10 0 Ref. 10 K030 K046
PZD Word 11 O Ref. 11 K031 K047
PZDWord 12 0 Ref. 12 K032 K048
PZD Word 13 0 Ref. 13 K033 K049
PZD Word 14 00 Ref. 14 K034 K050
PzZzDWord 15 0O Ref. 15 K035 K051

The PKW portion of the telegram can be 0 or 3 words in length. See parameters P782 or P792.

The PZD portion of the telegram can be 0 to 16 words in length. See parameters P781 or P791.
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PKW Word 1: Parameter Number and Request Code

This word is only used if parameter P782 or P792 is set to a 3 or higher.

|7 High byte I Low byte—|
[15|14]13[ 12 11 109 | 8| 7| 6| 5] 4| 3| 2| 1] 0]

) GE——

L Numbers 0 to 1023 are parameter numbers

0 = Base Unit Parameter

1 =Technology Board Parameter
(Not presently implemented in the 6RA24)

For future use ... SET TO ZERO

Request Code Note: These request codes are different for simple protocol

Bit Number:
15 14 13 12

'0/0]| 0] 0] (OH) No (new) command
0] 0] 0] 1| (1H) Parameter value request Type X2 or O2
0|0 1] 0] (2H) Parameter value change Type X2 or 02

- change only in RAM

' 0[1] 1] 0] (6H) Indexed parameter value request Type OF

(see PKW word E2 to send index value)

0] 1] 1] 1] (7H) Indexed parameter value change Type OF

- change only in RAM (only valid for base 6RA24 parameters)
(see PKW word E2 to send index value)

1] 1] 0] 0] (CH) Indexed parameter value change Type OF
- change both in RAM and EEPROM

(only valid for base 6RA24 parameters)
(see PKW word E2 to send index value)

m (EH) Parameter value change Type X2 or O2
- change both in RAM and EEPROM

All other combinations of the request code (bits 12 to 15) are not implemented
and will result in a fault indication

Only the base drive parameters (not technology board parameters) can be addressed by the base serial links.
Although the parameter numbers are displayed on the drive as an alphanumeric number they must be addressed by
the serial link using their appropriate parameter number. The parameter numbers are:

Parameter Name Parameter Type Parameter Number

P0000 to P1023 Base Unit 0to 1023 (with bit 10 =|0)

Only parameters in the above ranges should be used. Any others can cause abnormal operation.
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PKW Word 2: Index for Parameter Number
This word is only used if parameter P782 or P792 is set to a 3 or higher.
This word contains the index if PKW word 1 contains an indexed parameter (type OF). If PKW word 1 does not

contains an indexed parameter, this word should be set to zero. (For Profibus, the index is an 8 bit value located in
the high byte)

PKW Word 3: Parameter Value
This word is only used if parameter P782 or P792 is set to a 3 or higher.
If the request code of PKW word 1 is equal to OH or 1H or 6H, PKW word 3 is not evaluated.

If the request code of PKW word 1 is equal to 2H or 7H or CH or EH, PKW word 3 contains the value to be
placed in the parameter identified in PKW word 1 at the index in PKW word 2 (if applicable).

In the parameter descriptions in section 9, many parameters have both a number and a phrase describing each
selection. When the parameter is read or changed using the serial link, the numbers are used for each selection.
When the parameter is changed using the optional operator panel, the number and the phrase will be displayed.
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PZD Word 0: Standard Control Word or Reference 0

This word is only used if the PZD length is set to a number greater than 0. This is the standard control word,
STW, and each bit has a pre-defined meaning. If P640 = 20 or 36 this word is assigned as the control word
otherwise it can be used as a reference word.

High byte ' Low byt
I

|15[14]13] 12 11 109 8| 7| 6] 5] 4] 3| 2| 1] 0]

L— 1 = Base Unit Start
0 = Base Unit Normal STOP
0 = STOP2 (Coast Stop)

0 = STOPS3 (Quick Stop)
1 = Base Unit Regulators Enable

1 = Base Unit Ramp Enable

1 = Base Unit Ramp Released

1 = Base Unit Reference Enable
1 = Fault Reset

Not Used

Refer to section 10.5 for additional information concerning the control word.
Base Unit Start Function [STOP1] (PZD word 0, bit 0)

This bit is only used if P640 = 20 or 36. When this bit is turned on it sends a start command to the base unit.
When this bit is turned off, the drive ramps down to zero speed on the selected ramp and the base unit turns off.

Terminals 37 and 38 must be energized as permissives to run before bit 0 is allowed to start the drive.

NOTE: If PO66 is set to start the drive using the optional operator panel "I" key, neither the terminal start or
control word bit O will be active.

Coast Stop Function [STOP2] (PZD word 0, bit 1)

This bit is only used if P640 = 20 or 36. This bit must normally be turned on to allow the base unit to operate.
When this bit is turned off the base unit current is phased to zero, then gating pulses are inhibited and the main
contactor is opened and the motor will coast to a stop. To restart the drive, this bit must be turned on again and the
start command must be cycled off and then on.
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Quick Stop Function [STOP3] (PZD word 0, bit 2)

This bit is only used if P640 = 20 or 36. This bit must normally be turned on to allow the drive to operate. When
this bit is turned off, the main reference of the base unit is immediately switched to zero, causing the motor to
decelerate in current limit to zero speed. To restart the drive, this bit must be turned on again and the start
command must be cycled off and then on.

Base Unit Regulators Enable Function (PZD word 0, bit 3)

This bit is only used if P640 = 20 or 36. The base unit regulator enable function allows applications with their
own external logic to disable the base unit regulators. This can be thought of as the last step before allowing
current to flow in the controlled motor. The start command can be turned on earlier resulting in the performance
of all base unit diagnostics and the application of voltage to the thyristors. Turning on this bit then results in
immediate current to the motor, without any delays.

If this bit is turned off while the motor is running, the base unit thyristors are immediately turned off and the motor
will coast to a stop.

Base Unit Ramp Enable Function (PZD word 0, bit 4)

This bit is only used if P640 = 20 or 36. This bit must normally be turned on to allow the base unit to operate.
When this bit is turned off, the main reference is immediately switched to zero, causing the motor to decelerate in
current limit to zero speed. If this bit is then turned back on without any other changes, the motor will accelerate
to the main reference using the active ramp settings.

Base Unit Ramp Released (PZD word 0, bit 5)

This bit is only used if P640 = 20 or 36. When this bit is off, the output of the base unit ramp generator is held at
its current value. When this bit is on, the ramp is released and will continue to its final value in the normal
manner.

Base Unit Reference Enable Function (PZD word 0, bit 6)

This bit is only used if P640 = 20 or 36. When this bit is on, the normal reference is applied to the input of the
base unit ramp. When this bit is off, the input to the ramp is set to zero, and the motor will decelerate to zero
following the selected ramp. When the speed reaches zero, the drive will continue to operate holding zero speed
and ready to respond to any reference change.

Fault Reset (PZD word 0, bit 7)
This bit is only used if P640 = 20 or 36. When this bit is turned on (rising edge triggered), the drive fault memory

will be reset. The action is the same as pressing the "Select" or "R" key on the base unit operator panel if the panel
is displaying a fault.
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PzZD Word 1: Reference 1

This word is only used if the PZD section is set greater than 1. This word contains reference value #1.
Scaling: +100.0% = 16384 and -100.0% = -16384.

PZD Word 2: Reference 2 or Control Word 2

This word is only used if the PZD section is set greater than 2. This word may be used as STWF control word #2
or as a regular reference word like reference #1. The function of the word depends on how the associated
connector is assigned. When used as the STWF control word the connector is selected with P641 and the
individual meaning of the bits is assigned with parameter P642.ii. When used as a reference the scaling is
+100.0% = 16384 and -100.0% = -16384.

PZD Word 3: Reference 3 to PZD Word 15: Reference 15

These words are only used if the PZD section is set large enough to include them.
Scaling: +100.0% = 16384 and -100.0% = -16384.
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USS Protocol Telegram ... Drive to Host

Each valid telegram received by the drive is answered after a 1.5 millisecond delay with a same length telegram
back to the host system. The drive never initiates a telegram and will only send one in response to a telegram from
the host system.

Since the serial port immediately sends a telegram after it receives a valid telegram from the host system, the
parameter number, index, and parameter value contained in PKW return words 1, 2, and 3 (see next page for
description of the telegram words) will usually contain information requested in a previous telegram. All other
information in the telegram will be the latest available. The only delay is in the parameter information.

The time required to process a new parameter request is approximately 100 milliseconds, so if the next host
telegram is 100 milliseconds or more later, the response telegram should include the parameter information
requested in the previous telegram.

It is a requirement that the host system wait for a verification that the drive has processed the last host
parameter request before the host sends a different parameter request.

* Inthe case of "REQUEST TELEGRAMS", this verification consists of waiting until PKW return
word 1 contains the same value that has been sent in PKW word 1, and PKW return word 2 contains
the same value that has been sent in PKW word 2. When PKW return word 1 matches PKW word 1
and PKW return word 2 matches PKW word 1, then the parameter value received in PKW return
word 3 is valid.

* Inthe case of "CHANGE TELEGRAMS", this verification consists of waiting until PKW return
words 1, 2, and 3 contain the same values that have been sent in PKW words 1, 2, and 3 and the
response code of PKW return word 1 contains 1H or 4H. If received PKW word 1 contains the
parameter number sent in PKW word 1 and PKW return word 2 contains the parameter index sent in
PKW word 2 but the response code of PKW return word 1 contains 7H, the parameter value received
in PKW word 3 may differ from the requested host value sent in PKW word 3 for any of the
following reasons:

a) An undefined parameter number was sent in PKW word 1.

b) The parameter value requested in PKW word 3 is beyond the minimum or maximum limits of
acceptable values.

¢) The request code sent in PKW word 1 is not implemented.

If received PKW word 1 contains the parameter number sent in PKW word 1 and PKW returned word 2 contains
the parameter index sent in PKW word 2 but the response code of PKW returned word 1 contains 8H, the serial
port is not allowed to change the parameter.

These differences must be programmed into the host's verification procedure.

Broadcast telegrams are not verified.
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Complete Telegram Overview:

The following telegram is valid for either the RS485 (X500) or RS232 (X501) interface. The PZD data words are
assigning to the sending telegram using connector numbers and parameters P784.ii and P794.ii. Generally PZD
Word 1 will be used as the standard status word ZSW. PZD words 3 and 4 may be used for drive specific status
words ZSW1 and ZSW2 although they could just as well be used for additional drive data words. The assignment
of the words to the sending telegram is totally flexible through the use of the connectors and needs only be
coordinated with the Host.

PKW TELEGRAM SECTION:

PKWWord1 0O Parameter No. + Response Code
PKW Word 2 0O  Parameter Index

PKWWord3 0O Parameter Value

PzZD TELEGRAM SECTION

PZDWord1l @O  Status word ZSW

PZDWord2 0O Actual value 1

PzZzDWord3 [O Actual value 2 or Status word ZSW1
PzZzDWord4 [O Actual value 3 or Status word ZSW2
PzZDWord5 O Actual value 4

PZDWord6 O Actual value 5

PZDWord7 O Actual value 6

PzZzDWord8 [O Actual value 7

PZDWord9 O Actual value 8

PzD Word 107 Actual value 9

PZD Word 11 O  Actual value 10

PZD Word 12 O  Actual value 11

PzZD Word 13 O  Actual value 12

PzZD Word 14 O  Actual value 13

PZD Word 15 0  Actual value 14

PZD Word 16 O  Actual value 15

The PKW portion of the telegram can be 0 or 3 words in length.

The PZD portion of the telegram can be 0 to 16 words in length.
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PKW Word 1: Parameter Number and Response Code
This word is only used if the PKW section, P782 or P792 is setto a 3.

PzD word 1 contains the parameter number requested in a previous host to drive telegram.

Ii High byte i Low byte—|
|15[14]13] 12 11 109 8| 7| 6] 5] 4] 3| 2| 1] 0]

N~ —

L Numbers 0 to 1023 are parameter numbers

0 = Base Unit Parameter

1 = 72006 Technology Board Parameter
(not presently implemented in the 6RA24)

For future use ... this may not always be zero

Response Code

Bit Number:
15 14 13 12

' 0]o] 0] 0] (0H) Noresponse

' 0|0] 0] 1| (1H) Parameter value transferred Type X2 or 02

| 0[1] 0] 0] (4H) Indexed parameter value transferred Type OF
[0]1]a]1]
for a coded error number

1|0 0| 0] (8H) Parameter change request not possible.

PKW Word 2: Index for Parameter Number
This word is only used if the PKW section , P782 or P792 is setto a 3.

This word contains the index if PKW word 1 contains an indexed parameter (type OF). If PKW word 1 does not
contains an indexed parameter, this word will be zero.
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PKW Word 3: Parameter Value or Error Code

This word is only used if the PKW section , P782 or P792 is setto a 3.

If the response code of PKW word 1 is equal to 1H or 4H, this word contains the value of the parameter whose
number is located in the PKW word 1 and whose index is located in PKW word 2 (if applicable). This is the value

requested by the host in the PKW word 3 of the host to drive telegram.

If the response code of PKW word 1 is equal to 7H, this word contains a coded error number explaining why the
parameter whose number is located in the PKW 1 and 1 words could not be read and/or changed.

Coded Explanation Word 1

Error Request

Number Code

0 Undefined parameter number in PKW word 1 all vali

1 Parameter cannot be changed 2H, 7k
CH, EH

2 The parameter value requested in PKW word 3 is beyond the minimum or maximum ljirgits 7H

of acceptable values CH, EH

3 The index sent in PKW word 2 is undefined 6H, 7H
CH

11 The request code sent in PKW word 1 is not implemented -

101 The request code function sent in PKW word 1 is not implemented --

102 The parameter is an indexed parameter --
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PzZD Word 1: Serial Port Status Word 1

This word is only used if the PZD section, P781 or P791, is set to a number greater than 0 and P784.00 or P794.00
is set to (connector) 325. This is the standard status word 1, ZSW, that contains the status and fault information of
the drive. Each bit of this word has a pre-defined meaning.

High byte ' Low byt
I

|15(14]13] 12 11 109 8| 7| 6] 5] 4] 3| 2| 1] 0]
L— 1 =Base Unit Ready to Start
1 = Base Unit Disabled and RUN requested

1 = Base Unit Running

1 = Drive Fault

0 = STOP2 (Coast Stop)

0 = STOPS3 (Quick Stop)

1 = Base Unit Blocked (by STOP2 or STOP3)

1 = Drive Warning

1 = Speed Error Within Tolerance Band

Future - this may not always be zero

1 = Speed > nx1

Future - this may not always be zero

Future - this may not always be zero

Future - this may not always be zero

Future - this may not always be zero

Future - this may not always be zero

Refer to section 10.6 for additional information about the status word.

Base Unit Ready to Start Status (PZD word 1, bit 0)

This bit is set to a 1 when the base unit is ready to start. In this drive condition, the operating status will be 07.0.
When start is requested, this bit is set to a 0.

Base Unit Disabled Status (PZD word 1, bit 1)

This bit is set to a 1 when the drive is disabled (see PZD word 1, bit 3) and start is requested. The operating status
will be 01.0.
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Base Unit Running Status (PZD word 1, bit 2)

Refer to word 3, bit 3.

Drive Fault Status (PZD word 1, bit 3)

When this bit is set to a 1, a fault condition exists on the drive. To find out the specific fault number, the host
system must read parameter P0912 (FAULT-MEMORY) using PKW word 1 with a request code of 6H and PKW
word 2 with an index value of 0. In the response telegram from the drive, the value of P0912 (sent in PKW word
3) is the fault number. The received fault number may be used as an index for a text table in the host system.

STOP2 (coast stop) Status (PzZD word 1, bit 4)

This bit indicates the actual status of STOP2 (see PZD word 1, bit 1) at the base unit.

STOP3 (quick stop) Status (PZD word 1, bit 5)

This bit indicates the actual status of STOP3 (see PZD word 1, bit 2) at the base unit.

Base Unit Blocked Status (PzD word 1, bit 6)

When this bit is set to a 1, the turn on of the base unit is blocked. This can be caused by the absence of several
permissives. If start is not requested, this bit is setto a 1 if STOP2 (see PZD word 1, bit 1) or STOP3 (see PZD
word 1, bit 2) is not set.

Drive Warning Status (PZD word 1, bit 7)

When this bit is set to a 1, a warning condition exists on the drive. To find out the specific warning number, the
host system must read parameter P0913 (WARNING) using PKW word 1 with a request code of 6H and PKW
word 2 with an index value of 0. In the response telegram from the drive, the value of P0913 (sent in PKW word
3) is the warning number. The received warning number may be used as an index for a text table in the host
system.

Speed Error within Tolerance Band Status (PZD word 1, bit 8)
This bit is set to a 1 when the speed error is within the tolerance band. The speed error is the difference between

the active speed reference and the actual speed feedback. Normally this bit is on. This bit may go off during
acceleration, deceleration, and times when the load changes.
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PZD Word 2: Actual Value 1 to PZD Word S16: Actual Value 15

These words are only used if the PZD section is set large enough to include them.
Scaling: +100.0% = 16384 and -100.0% = -16384.

If words are to be used to send status word 2 or 3 to the master, then the connectors K326 and K327 must be
assigned to two of the actual value words using parameter P784.ii or P794.ii. Refer to sections 10.6.2 and 10.6.3
for additional information about the status words.

Similarly, if words are to be used to send other actual values to the master, then the connector number of each
specific actual value must be assigned to an unused actual value output word using parameter P784.ii or P794.ii.



Page 10-84 10. Functions

10.9 DC Motor Thermal Overload Protection (12t motor monitoring)

Parameter P100 and P114 are used for setting the motor 12t monitoring. With the proper setting, the motor
will be protected against excessive overloads.

Settings:

P114  The thermal time constant in minutes used to scale the warning and trip functions.

P100 Motor rated nameplate armature current entered in amperes

Warning and Shutdown Characteristics

If the motor armature current exceeds 100% of rated, the warning I2t monitor begins to operate. When the
12t reaches the warning level a warning message, W01, is issued. If the overload is greater than 110% of
rated motor current the fault monitor is also operating. If the 12t reaches the fault level then the drive is
stopped with a FO37 fault.

As an example, if the time constant at P114 is set 1.69 minutes, then the warning message will be issued if
the armature current is at 150% of rated motor current for 60 seconds. If the current remains at 150%,
then the drive will trip at 1.3 minutes, or approximately 20 seconds after the warning.

OxeoRAP MOTOR OVERLOAD

| 224 WARNING & TRIP CURVES
A ' (TRIP CURRENT = 1.1 x WARNING CURRENT)
I\RATED, | _ .

1.5

1.384

1.25+

1.15 TRIP

1.10 ‘ o ‘ —~— - - T
1.05] ' ' ! WARNING

10 4 - - 4 - - - s oo oo f e e e e - o - o Tt

PER UNIT TIME
time (min)
P114

NOTE:
a) The calculated 2t is lost if power is turned off for more than 2 seconds.
b) The I2t monitoring is turned off if P114 is set to zero.

10.10  Armature Converter Overload Capability

Armature converters designed by SE&A can be operated at full nameplate rated current continuously
followed by an infrequently applied overload of 150% for 1 minute. The converter can then operate at
rated current again but should not be overloaded until the temperature has stabilized. The time for the
temperature to stabilize will depend on the ambient temperature, the actual overload condition, and the
actual normal current level. Generally a 150% overload for 1 minute at a 40°C ambient should not be
repeated within 15 minutes.
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10.11  Operation of the Trace Buffer

The trace buffer can be used to collect operational data from the converter based on a trigger condition.
Up to 8 trace channels can be recorded and each channel will contain 128 data values. The trace buffer
has the following features:

Trace buffer size: 128 values x 8 channels

Connectors to be Recorder: Set with P86.1.ii

Trigger Condition Adjustable using P862, P863, P864

Sample Time: Set with P865 (in 60° steps; 2.77 ms @ 60 Hz)

Record length after the trigger event: Set using P866 (in lines of data)

Trace enable: Enabled with P867 = 1 and disabled with P867 =0
Trace stop: The trace stops when the trigger condition is fulfilled and

the samples have been recorder or if P867 = 0.

The contents of the trace buffer can be output on either base board serial ports directly to a printer where
the data is printed in table form, to the operator control panel, or to the analog outputs.

The procedure to record values is to:
1. Set all conditions for recording (P861.ii to P866)
2. Start recording using P867 = 1
When the trigger condition is fulfilled the recording will be started. when completed P867 is
automatically reset to 0.
Note: If this sequence is not followed the trigger instant is not calculated and data will not be recorded.
If the recording is manually terminated by setting P867 to 0O the trigger point saved in P849 will
be incorrect.

Example 1:
P682 P863| P864 P865 P866
123 2 10.0 1 10
(K123) | (®) (10.0%) | (60° samples) (10 lines after trigger)

In this example P862 has selected connector K123 to be recorded. P863 has selected a "greater then"
trigger function and P864 has selected a 10.0% trigger value. P865 has selected a 60° sample time (2.77
ms on 60 Hz systems) and P866 has selected 10 lines to be recorded after the trigger event. In this case
the trace is triggered when the value of connector K123 is greater that 10.0 %. A value is recorded every
60° for 128 samples with 118 samples before the trigger and 10 samples after the trigger event.

Example 2:
P862 P863 P864 P865 P866
any 3 any 6 5
(Fault) (360° samples) | (5 lines after trigger)

In this example P862 can select any connector to be recorded. P863 is selected to trigger on any fault
message. P865 has selected a 360° sample time (6 x 60° or 16.67 ms on 60 Hz systems) and P866 has
selected 5 lines to be recorded after the trigger event. In this case the trace is triggered when a fault is
issued. A value is recorded every 360° with 5 values recorded after the fault message has been issued.
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Output the trace buffer to a serial printer:

The values are output in 128 lines, each with 8 columns that correspond to the 8 recorded connector
values. The line with line number O corresponds to the point where the trigger condition was fulfilled for
the first time.

Example:

In this example, P866 is set to 70 so that 58 lines of data is recorded before the trigger event and 70 lines
of data recorded after the trigger event (128 lines total). The trigger event starts the line number sequence
at 0 and in the example the last line will be numbered 69. A total of 2% pages will be printed.

Trigger

h 58 values i 70 values

| Page 1 I Page 2 Page 3

Line -58 Line O Line 69

Refer to section 10.7.1 for the procedure for output to a printer.

Output the trace buffer to the operator panel:

If the values are to be read out using the operator control panel, it should be noted that only 100 values
can be seen located at index parameters P841.ii to P848.ii from index O to index 99. By judicially
selecting P866 (trigger delay) and P865 (sample interval), the values of interest can be made to fall within
the 100 values accessible from the operator panel.

For example, P866 = 77 can be selected and in this case the trigger instant will lie at index = 50 (i.e., 127
=77 =50). Now for each recorded connector selected with P861.ii, 50 values can be read out before the
trigger instant and another 50 values after the trigger event. After the recording is complete the trigger
instant can be read at parameter P849. If the recording time period is too short it can be extended using
P865 set to a larger sample interval.

At the end of recording when P867 = 0, parameter P840 indicated how many values per connector were
recorded. If the trigger condition is already fulfilled when the recording is started with P867 = 1, then all
the recorded values will be from the starting instant onward since the trigger instant was not clearly
defined.

When reading the values parameter P870 can be used to define whether the display is in hexadecimal or a
percentage of 16384 (nominal 100% value).
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Output the trace buffer to the analog outputs:

The values of the first 4 recorded connectors can be output to the 4 selectable analog output channels as
voltages between +10 volts. Parameter P868 and P869 control the output.
P868  Output speed to the analog output (300 / P868) values per second
P869  Output Mode:
1 Just one output (for output to a plotter)
2 Continuous output (for output to an oscilloscope)

Assignment of recorded values to the analog outputs:

Analog output 1 Terminal TB1 14| Output 128 values of connecjor
selected with P861.01

Analog output 2 Terminal TB1 16 Output 128 values of connecjor
selected with P861.02

Analog output 3 Terminal TB1 18| Output 128 values of connecjor
selected with P861.03

Analog output 4 Terminal TB1 20|  Output 128 values of connecjor
selected with P861.04

Data transfer is started by setting PO51 to 19 and then pressing the Select or P key and acknowledging
using the Raise key. The output can be stopped by pressing the Lower key.

When using an oscilloscope to observe the data it is recommended that P868 = 1 and P869 = 2. In this
case a complete trace buffer output cycle will last for 128 * (1/300) = 0.427 seconds. If the scope is set
with a time base of 50 ms/division the complete contents of one or several trace buffers can be displayed.
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10.12  Speed Dependent Current Limit (Tapered Current Limit)

The speed dependent current limit is used to protect the commutator and brushes of DC motors operating
at high speeds. As the motor speed increases above base speed some motors reach their commutation
limit and can only operate safely with reduced current limit.

To use speed dependent current limit parameters P104 to P107 must be set according to the motor
nameplate data. In addition the maximum operating speed must be set at parameter P 108 and this must
agree with the maximum operating speed set for the overall drive. The drive maximum speed is set by
various parameters depending on the type of speed feedback selected.
The maximum drive speed is set by:

0 P143 for pulse encoder feedback

o0 P606 and P608 for analog tachometer feedback

o P115 for EMF voltage feedback

Speed Dependent Current Limit
For a motor with reduced rated current at high speed

Example Motor Data:
Armature/[\ Base Speed = 1200 RPM
Current Rated Amps = 500

Weak field Operation:
Speed 1750 /3000 RPM
Current 500 / 350 Amps
n{= 1750 RPM }= 500 Amp

n,= 3000 RPMI »= 350 Amp

e

Maximum
Current Limit

Commutation Limit

Rated Currerpt

Rated Power— — —

|
| |
| |
t T
n
sBpaesgd M "3 2
Where:

nq = speed that rated current begins to be reduced

N = maximum possible operating motor speed

N3 = maximum drive operating speed

l10=1.4*K

lop=1.2%*b

P104=n

P105 = Rated armature current at low spegd, |

P106 =p

P107 = Rated armature current at maximum motor spged, |
P108 = i, maximum drive operational speed

P109=0 Speed dependent limit disabled

P109=1 Speed dependent limit enabled
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Speed Dependent Current Limit
For a motor with full rated current at high speed

Example Motor Data:

Armatur Base Speed = 1200 RPM
Current Rated Amps = 500
. . Weak field Operation:
Commutation Limit Speed 1200/ 2000 RPM
Maximum _
Current Limit n,= 2000 RPM h=500 Amp
Ny= 2000 RPMI 5= 500 Amp
20= 1274
Rated Currert ‘ # =15
| |
Rated Powdr— — | -
| T
| | |
| \
| | |
T n ~ n
Base n 1=
Speed 3 2
Speed —>
Where:

N = np = maximum possible operating motor speed

N3 = maximum drive operating speed

lop= 1.2 * I, Maximum motor commutation current at maximum motor speed

P104=n

P105 = Rated armature current at low spegd, |

P106 = B

P107 = Rated armature current at maximum motor spged, |
P108 = i, maximum drive operational speed
P109=0 Speed dependent limit disabled
P109=1 Speed dependent limit enabled

10.13  Forcing Function (P051 = 24)

The forcing function injects a square wave signal that can be set with parameters for use in diagnostics
and manual tuning of the drive controllers. Forcing uses the same parameters as the oscillation function

used to aid smooth gear changing with BIF 12. The square wave function is also shown with the
adjustment parameters on the block diagram on sheet 12.

To use the forcing function do the following:

agrwdE

Connect the forcing function to the desired injection point using connector K208.
Set P051 =24
Press the "select" or "P" key to enter the program mode

Briefly press the Raise key to start the square wave forcing function
Briefly press the lower key to stop the forcing function

If the "select" or "P" key is pressed it will also stop the forcing function.
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10.14 Automatic Restart

The automatic restart function is controlled by parameter P086. If P086 = 0 automatic restart is disabled
otherwise P086 sets the allowable restart time from 0.1 to 2.0 seconds.

If automatic restart is used, the drive will not go immediately to a fault condition if the AC supply voltage
is momentarily lost, low, high , or if the frequency is too low or too high, or if the field current is too low.
If the abnormal condition recovers within the time set with P086 then the drive will immediately go back
to the run condition. If the fault condition last longer than the time set with P086 then the fault will be
issued and the drive will be shut down.

The faults included in the automatic restart procedure include the following:
FO01  Control power supply failure

FO03  Undervoltage condition

FO004  Phase failure for the armature supply

FO05 Field phase failure or field loss fault

FO06  Undervoltage armature or field

FO07  Overvoltage armature or field

FO08  Supply frequency less than 45 Hz.

FO09  Supply frequency greater than 65 Hz.

If the AC supply voltage for the control power supply fails, the power supply can only operate for 0.1 to

0.2 seconds. If the AC supply returns before the control power supply fails then the drive is restarted in
the run condition otherwise an automatic restart is not possible. To extend the operation of the control

power supply it can be supplied from a "UPS" system for critical applications.

Automatic restart is not possible is the start commands are selected as momentary input commands. The
start commands must be maintained functions for automatic restart to work.
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11.1 EMC basics
11.1.1 Whatis EMC

EMC stands for electromagnetic compatibility and defines the capability of a piece of equipment to operate
satisfactorily in an electromagnetic environment without itself causing electromagnetic disturbances which would be
unacceptable for other electrical equipment in this environment. Thus, the electrical equipment should not mutually
disturb each other.

11.1.2 Noise radiation and noise immunity

EMC is dependent on two characteristics of the equipment involved, namely, the radiated noise and noise immunity.
Electrical equipment can either be noise sources (transmitters) and / or noise receivers. Electromagnetic
compatibility exists, if the noise sources do not negatively influence the function of the noise receivers. A piece of
electrical equipment can also be both a noise source and noise receiver at the same time. For example, the power
section of a drive converter can be considered as noise source, and the control section (gating unit, etc.), as a noise
receiver.

11.1.3 Maximum values

The Product Standard E DIN IEC 22G/21/CDV is now available in draft form for electric drives. According to this
product standard, all EMC measures are not necessarily required for industrial supply networks, and a solution
should be defined and adapted to the actual environment. In this way, it may be more cost effective to increase the
noise immunity of a sensitive piece of equipment than implementing noise suppression measures for the drive
converter. Thus, a solution is selected dependent on its cost-effectiveness.

Until the Product Standard E DIN IEC 22G/21/CDV comes into force, the basic EN 50081 and EN 50082 Standards
are valid and these specify that EN 55011 must be maintained. These standards define maximum values for noise
radiation in industrial and domestic environments. Cable carried noise at the supply connection point is measured
under standardized conditions as radio interference noise voltage and electromagnetically radiated noise as radio
interference (radiated noise). The standard defines maximum values “Al1” and “B1”, which are valid for radio
interference voltage in the range between 150 kHz and 30 MHz and for radio interference radiation between 30 MHz
and 2 GHz. Because SIMOREG drive converters are used in industrial applications, limit value “A1” is valid. To
achieve value “Al”, SIMOREG drive converters must be installed with external radio interference suppression

filters.

The noise immunity defines the behavior of a piece of equipment subject to electromagnetic noise. For industrial
applications, the EN50082-2 Standard defines the demands and evaluation criteria for the behavior of the equipment.
This standard is fulfilled by the SIMOREG drive converters listed in Section 11.2.4.

11.1.4 SIMOREG Drive Converters in Industrial Applications

In an industrial environment, equipment must have a high level of noise immunity whereas lower demands are
placed on noise radiation. SIMOREG drive converters are components of an electric drive system, along with
contactors and switches etc. Professionally trained personnel must integrate them to form a complete drive system,
which comprises, as a minimum, the drive converter itself, motor feeder cables and motor. Generally, commutation
reactors and fuses are also required. Limiting to the maximum allowed values can only be maintained if these
components are installed and mounted in the correct way. In order to limit the radiated noise from the drive
converter, according to limit value “Al”, a radio interference suppression filter and a commutation reactor are
required. If SIMOREG drive converters are not equipped with radio interference suppression filters, the radiated
noise will exceed the limit value “A1”, specified in EN55011.
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If the drive is part of an overall system, initially it does not have to fulfill any requirements regarding radiated noise.
However, the EMC Law specifies that the system as a whole must be electromagnetically compatible with its
environment. If all of the system control components (e.g. PLCs) have noise immunity for industrial environments,
then it is not necessary that each drive maintains a limit value “Al”".

11.1.5 Non-Grounded Supplies

Non-grounded AC supplies (IT-supplies) are often used in various industrial sectors in order to increase the
availability of the plant. If one ground fault occurs a fault current does not flow, and the plant can still produce.
However, when a radio interference suppression filter is used on such a system and a ground fault should occur, a
fault current path now exists through the filter. This can result in the drive being shutdown and possible damage to
the radio interference suppression filter. Thus, the Product Standard does not define limit values for these non-
grounded supplies. From a cost standpoint, if radio interference suppression is required, this should be implemented
at the grounded primary of the supply transformer.

11.1.6 EMC Planning

If two units are not electromagnetically compatible, you can either reduce the noise radiated by the noise source, or
increase the noise immunity of the noise receiver. Noise sources are generally power electronic units with a high
current requirement. In order to reduce the radiated noise from these units, complex, costly filters are required.
Noise receivers usually involve control units and sensors, including their evaluation circuitry. It is less complex and
costly to increase the noise immunity of low-power equipment. Thus, in an industrial environment it is often more
cost-effective to increase the noise immunity rather than reduce the radiated noise. For example, in order to maintain
limit value Class “A1” of EN 55011, the radio interference voltage at the supply connection point between 150 kHz
and 500 kHz, may not exceed 79 dBJ and between 500 kHz and 30 MHz, 73 @) (9 mV or 4.5 mV). In

industrial environments, the EMC of the equipment used must be based on a well balanced mixture of noise radiation
(low level) and noise immunity.

The most favorably priced interference measure is to physically separate noise sources and noise receivers, assuming
that this is taken into account when designing the machine or plant. The first step is to define whether each unit is a
potential noise source (noise radiator) or noise receiver. Noise sources are, for example, drive converters,

contactors. Noise receivers are, for example, PLCs, transmitters and sensors. The components must be physically
separated in the cabinet (noise sources and noise receivers), using metal partitions or by mounting the components in
individual metal enclosures. A possible component layout configuration in a cabinet is illustrated in Fig. 1.

11.2 EMC-Correct Installation / Mounting Instructions for Drive Converters

11.2.1 General information

As drives can be operated in a wide range of differing environments, and as the electrical components used (controls,
switched-mode power supplies etc.) can widely differ regarding noise immunity and noise radiation, any mounting /
installation guideline can only represent a typical general situation. Consequently, deviations can be made from the
EMC regulations, under the assumption that they are checked-out on a case by case basis.

In order to guarantee electromagnetic compatibility (EMC) in cabinets in rugged electrical environments, and also
fulfill the standards specified by the relevant legal bodies, the following EMC regulations must be observed when
designing and manufacturing the drive cabinets.
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Rules 1 to 10 illustrate good wiring practices and generally must be followed. In order to further comply with the
radiated noise standards Rules 11 to 15 are mandatory.

11.2.2 Rules for EMC-Correct Installation

Rule 1

All of the metal cabinet components must be electrically connected with one another through the largest possible
surface area (not paint on paint!). If required, use serrated washers and or bonding ground cables. The cabinet door
should be connected to the cabinet through grounding straps (top, center, bottom) which should be kept as short as
possible.

Rule 2

Contactors, relays, solenoid valves, electromagnetic operating hour counters etc. in the cabinets should be provided
with coil suppression devices such as RC elements, varistors, diodes etc. These devices must be connected directly
at the coil with very short wires.

Rule 3
Signal cable should enter the cabinet, if possible, at only one level.

Rule 4
Non-shielded cables belonging to the same circuit (incoming and outgoing conductor) should be twisted, or the
distance between the two conductors kept as close as possible in order to prevent unnecessary coupling effects.

Rule 5
Connect spare conductors to the cabinet ground at both ends. This offers an additional shielding effect.

Rule 6
Unnecessary cable / conductor lengths should be avoided. Thus, coupling capacitance’s and inductance’s are kept
low.

Rule 7
Crosstalk is kept low if cables are routed close to the cabinet ground. Thus, wiring shouldn’t be routed freely in the
cabinet, but as close as possible to the cabinet frame and mounting panels. This is also true for spare cables.

Rule 8

Signal and power cables should be routed separately from one another (to avoid noise being coupled from one to
another). A minimum 20 cm (8 inches) clearance should be maintained.

If it is not possible to physically separate encoder and motor cables, then the encoder cable must be routed either
using a metal partition or in a separate metal pipe or conduit. The partition or metal pipe must be grounded at
several locations along this length.

Rule 9

The shields of digital signal cables must be connected to ground at both ends (source and destination) through the
largest possible surface area. If there is poor potential bonding between the shield connections, then to reduce the
shield current an additional potential bonding cable of at least 10 mm2 (AWG 6) must be connected in parallel to the
shield. The shields can be grounded to the cabinet frame at several positions along the cable length. The shields can
also be connected to ground at several locations outside the cabinet. Foil-type shields should be avoided if possible.
They are not as effective as braided shields by a factor of at least 5.
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Rule 10

The shields of analog signal cables can be connected to ground at both ends if potential bonding is good (through the
largest possible surface area). Good potential bonding can be assumed, if all metal parts are well connected and all
of the electronic components involved are supplied from one source.

The single-ended shield ground connection prevents low-frequency, capacitive noise from being coupled in to the
analog signal (e.g. 60 Hz hum). In this case the shield should be connected to ground in the receiving cabinet.

Rule 11

Always locate the radio interference suppression filter close to the assumed noise source. The filter must be

mounted through the largest possible surface area at the cabinet housing or mounting panel etc. The input and output
cables must be physically separated.

Rule 12

Radio interference suppression filters must be used ahead of the converter in order to maintain limit value
class “A1”. Additional loads must be connected to the line supply side of the filter. The type of control used
and how the remaining cabinet is wired defines whether an additional line filter must be installed.

Rule 13
A commutation reactor is required in the field circuit AC supply for controlled field supplies to limit filter
discharge current.

Rule 14
A commutation reactor is required in the drive converter armature circuit AC supply to limit filter discharge
current.

Rule 15

For SIMOREG drives, the motor cables can be unshielded. The line supply cable must be a minimum of 20
cm (8 inches) away from the motor cables (field, armature).

If required, use a metal partition.

Footnotes:
1) Signal cables are defined as:
Digital signal cables, Analog signal cables. (e.d.04 setpoint cable)
Pulse encoder cables, Serial interface cables, e.g. PROFIBUS-DP or USS

2) Generally, all metallic conductive parts, which can be connected to a protective conductor, e.g. cabinet housing,
motor frame, foundation ground, etc., are considered as ground.

Cabinet Design and Shielding

The cabinet design illustratedkilg. 1is intended to make the user sensitive and aware of EMC-critical components
and parts. The example does not claim to handle all possible cabinet components and their respective mounting
possibilities.

Details, which influence the noise immunity / noise radiation of the cabinet and which aren’t absolutely clear in the
overview diagram, are further describedrigs. 1la - 1d Different shield connecting techniques with reference
source information are illustrated in detaiFigs. 2a - 2c

Mounting Radio Interference Suppression Filters and Commutation Reactors:

Radio interference suppression filter and commutation reactor mounting for SIMOREG drives is described in
Section 2.3. The sequence when installing the reactor and filter must be maintained. The semiconductor protection
fuses are selected according to the Instruction Manual of the drive converters.
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Control transformer
fan SIMOREG K
drive converter

— Fig. 1c

Circuit-breaker

Fuse links/m.c.b. Main contactor

\

Fig. 1d

Field comm utating/;(/
reactor -

Circuit-breaker — |

Line filter —— |

Shield rails /<

—

Drive converter filter

Connecting terminals

—
—
Fig.1b - —
Field Fuse links
Connecting terminals ) .
T o Main switch

Cable duct

T
Shield rails

\

Cable retaining bar

—

— Commutating reactor

Fig. 1a —

Protective / 3-ph. AC

concuctor customer connection
(location is _
non-critical) DC customer connection

Field customer connection

Pulse encoder

Fig. 1. Example of a cabinet design with a SIMOREG K
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Cable duct

Shield rail must not
be used as strain
relief

Connect to the cabinet P

housing at both ends trough
the largest possible surface
area!

Cable retaining bar

Shield connection corresponding

Also shield on the plant side to the following versions 1, 2, 3 and 4.

(e.g. at the pulse encoder)

Fig. 1a: Shielding Where the Cable Enters the Cabinet

Data line Data line
(e.g. PROFIBUS-DP) (e.g. Pulsencoder) Analog signalline

— Terminals

esescesccee

Connect to the cabinet housing
at both ends through the largest
possible surface area

Also shield on the plant side
(e.g. atthe pulse encoder)

Fig. 1b: Shielding in the cabinets
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Electronics board

Connect the board to the
SIMOREG housing

\/ \/ Iternal shield rail

Cables to the Interfaces Cables to the ext.
ext. terminal block RS 485, RS 232 operator control panel

Fig. 1c: Connecting the shields at the SIMOREG K 6RA24
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@ @ Connect the filter to the

> cabinet housing through
the largest possible

surface area!

Filtered cable—

Separate the
filtered and non-
filtered cables

N

) Connect the protective

R

Fig. 1d: SIMOREG 6RA24 Power Module
Line Filter for the Electronic Power Supply
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11.2.3 Shield Connection Methods:

Method 1:

Fig. 2a: Connecting terminal mounted on a
copper busbar, max. cable / cable
diameter = 15 mm

Caution!

The conductor could be damaged if the terminal
screw is over-tightened

Note:

Terminals:

5 mm busbar thickness,
Order No. 8US1921-2AC00
10 mm busbar thickness,
Order No. 8US1921-2BC00

Method 2:

Fig. 2b: Terminal mounted on a copper busbar,
max. cable / cable diameter 10 mm.

Note:

Terminals:
Order No. 8HS7104, 8HS7174, 8HS7164
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Method 3:

Fig. 2c: Metalized tubing or cable ties on a bare
metal serrated rail

Note:

Serrated rail:
Iltem No. J48028

Can be ordered from:

SIEMENS AG ANL A443 KA
Gunther-Scharowsky-Str. 2
Betriebe Std

91058 Erlangen
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11.2.4 Drive converter component arrangement

6RA24 SIMOREG Drive Converter, US Version
Reactor and filter arrangement
(Power Modules & Base Drives):

Power Modules Base Drives
Supply Voltage Supply Voltage

3) 3)

4) 1 It

Fuses [] []
1)
115V ,5 ...... j \ ..... \ ..... \
87 89 83 84 U 1V 1w L1 L2 L3
Power Field Armature Armature, Field
Supply & Power Supply
SIMOREG SIMOREG
81 80 1C 1D 81 80 Al A2

-

1) Power supply transformer (adapts the unit for 115 V supplies).

2) The commutating reactor for the armature- and field circuits is dimensioned for the nominal motor
armature current (the line supply current is the DC current x 0.82) plus the nominal motor field current.

3) The filter for the armature and field circuits is dimensioned for the nominal motor armature current (the
line supply current is the DC current x 0.82) plus the nominal motor field current.

4) Filter for power supply of SIMOREG

Note:

When filters are used, commutating reactors are always required at the drive converter input to decouple
the snubber circuitry.

The commutating reactors are selected according to the information specified in Catalog DA93.1.
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13. SOFTWARE UP-DATE HISTORY

13.1 Version 2.00 Initial SE&A release August 1993

13.2 Version 2.10 Up-Dated software release June 1995

Version 2.10 New Functions

1. New connectors:

Connectors K337, K338, K339, K340 have been added. These connectors show the fault code of the last 4
faults saved at P880.00 to P880.03 respectively. When a fault is acknowledged the value of the last
displayed fault remains in K337

Version 2.10 Changes

1. Operation with high or low AC line voltages

Adjustment range of parameter of P352 (threshold for AC line-over-voltage)

With version 2.00 (and version 2.10), the fault “over voltage”, FO07, is blocked at parameter P850 for the
default condition. If the drive is started when an overvoltage condition is present the drive will remain in
operating status 04.0 even though the FOO7 fault is blocked. In this case the drive can not be started until
the voltage is reduced.

Version 2.10 increases the range of adjustment of P352 from 0 to 20% to 0 to 99% of the value in PO71.
This allows operation with high line voltages that are otherwise not a problem for the drive.

Adjustment range of parameter of P351 (threshold for AC line-under-voltage)
Version 2.10 increases the range of adjustment of P351 from 0 to -20% to 0 to -90% of the value in PO71.
This allows operation with low line voltages that are otherwise not a problem for the drive.

2. Adjustment range of parameter of P158 (di/dt ramp time)

The range of adjustment of P158 has been increased from 0.000 to 0.100 seconds to 0.000 to 1.000 seconds.
This allows more flexibility in applying the 6RA24 to older motors or to installations with high backlash
gearboxes.

3. Adjustment range of parameters P640 and P641 (selection of STW & STWF)

The selection of the control word source with P640 and the freely defined control word source with P641
has been limited to connectors 19 to 83 in version 2.00. Version 2.10 has extended the allowable range to
cover all connector numbers 0 to 399. This provides more application flexibility for the 6RA24.

4. New text for P781, P782, P791, P792

The text on the optional operator panel for parameters P781, P782, P791, P792 has been changed from
PrtOPDNo, PrtOPrNo, Prt1PDNo, Prt1PrNo respectively to PortOPZD, PortOPKW, Port1PZD, Port1PKW.
This brings the text in-line with commonly used terms from the USS and Profibus protocols.
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Version 2.00 Problems Fixed in Version 2.10

1. Operating status 01.3 (contactor delay for "jog" using P085)

There are operating conditions following an active “jog” function where the drive will instead of going to
drive status o7 it will go to 01.3 at which time the main contactor will close until the time at PO85 has
elapsed. This has been corrected in V2.10.

2. Change the Off-line parameter P642.ii:

When setting the STWF bits with P642.ii the drive may start when BIF13 to BIF16 are passed over. The
main contactor may close and the drive will hold in drive status 01.3 for a time set with PO85 and then go to
status 01.1 (enable not present). It is also possible to reach drive status 08.0. This is now corrected.

3. Control word for position sensing (P144)

The position sensing function doesn't work when power is first applied to the drive since P144 in RAM is
always automatically set to a value of 100. If any parameter is changed then P144 assumes the correct
value and position sensing will be active. This has been corrected in V2.10.

4. Speed regulator integrator limit-bits

Normally, if current or torque limit is reached, the speed regulator integrator is stopped to prevent regulator
windup. [f the positivend negative torque limits are set to exactly zero an error allowed the integrator to
continue to operate. This has been corrected in V2.10.

5. Field reversal using an external field supply

Using the internal field supply, the gate pulses are blocked to bring the field current to zero, however, the
field current reference at connector K268 is not clamped to zero and is still active. Consequently, an
external field supply could not be used for field reversal since there was no way to bring the field current to
zero. In version 2.10 the field current reference at K268 is clamped to zero during the period when the
internal gate pulses are blocked so that even an external supply will regulate for zero field current.

6. Speed regulator reference filter P228
The value of P228 for parameter set 1 was used for all parameter sets even though different values were
entered for parameter sets 2, 3, & 4. This has been corrected in V2.10.

7. Diagnostic monitor

The memory read feature using parameters P881, P882, and P883 has been extended to allow reading of
dual port ram locations. The memory read feature is a factory use only function that requires detailed
knowledge of the software memory map

8. Current regulator self tuning (P051= 25)

The field current regulator self tuning, done when P051 = 25, is only correct when the minimum field
current, set with P103, is zero. If P103 > 0, then the self tuning will generate either fault FO50 with word 1
=17 or the field current regulator proportional gain setting, P225, will be too large. This has been corrected
in vV2.10

9. Armature current regulator self tuning (P051= 25) using an external field supply

During the time when armature current flows the field current is held at zero by gate blocking the internal
field supply. When an external field supply is used the internal blocking is ineffective in bringing the field
current to zero and the external field must be turned off during this part of the procedure.

In version 2.10 the field current reference, at connector K268, is held at zero in addition to internal gate
blocking. This allows an external field supply to regulate the field current to zero when armature current
tuning is in progress.

10. Clarification of the “normal stop” & “coast stop” function
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There are no changes to this function. The following description clarifies the transition from normal stop to
coast stop. If the drive has been given a normal stop (ramp to stop) and is in the process of decelerating
towards zero speed and a subsequent coast stop command is then applied and held, the drive will block
armature current, open the contactor, and coast to a stop. If the coast stop command is then removed while
the drive is still coasting, the drive will revert to the original normal stop (ramp to stop) and continue to stop
following the ramp.

11. Missing gate pulse at the pulse retard limit (current suppression)

When armature current is being forced to zero, the gate angle is phased back to the gate angle retard limit to
get maximum negative voltage. When using the drive as a field supply it was possible that the gate angle
could be temporarily phased past the retard limit. During this temporary time gate pulses are not released.

If a 4 quadrant drive is being used in a DC generator field exciter application for example, the missing gate
pulses can lead to inversion faults and AC line fuse loss. Version 2.10 has solved this problem by allowing
the gate pulses to be released up foatter the angle limit has been reached.

12. Storing parameters in RAM using USS protocol

The USS protocol allows parameters to be changed only in RAM or in RAM and EEPROM. If a parameter
was changed only in RAM from the USS protocol and then within 2 minutes was subsequently changed
from the operator panel, it would still only be changed in RAM and would be lost when power is cycled off.
Version 2.10 has corrected this problem.

13. Fault FO04 (phase failure threshold P353)
The phase loss threshold set with P353 was affected by the AC line-frequency. This has been corrected in
version 2.10

14. External fault message time delay (P767)
External faults can be delayed using P767 to avoid nuisance faults. When power was first turned on to the
drive, the time delay set with P767, was not effective. This has been corrected.

15. External fault message time delay (P767)
The time delay for external faults set with P767 is approximately 2 times the value actually selected with
P767. This has been corrected in V2.10.

16. Current regular operating (P084= 2) or Current slave operation with BIF41 =1
When current regulation is selected with P084 = 2 or BIF41 = 1, the speed regulator related function blocks
for friction and inertia compensation torque’s was not calculated. This has been corrected in V2.10.

17. Current regular operation (P084= 2) or Current slave operation with BIF41 =1

If current regulation is selected with P084 = 2 or BIF41 = 1 and if P229 = 1, the speed regulator is enabled
and can be used for some other unrelated regulation function if desired. It was found that in this case with
P229 = 1 that current regulation was canceled and the drive operated again in the speed mode. Version 2.10
has corrected this problem.

18. Ramp generator:

With a normal stop (ramp stop) command it is possible that a speed increase can occur if ramp tracking is
on, P302 = x1, and a limit condition is effective. This has been corrected in version 2.10 by making the
ramp follow the actual speed when P302 = x1 and a limit condition is effective.

19. Dual Port Ram Accesses
Dual Port Ram accesses now use a longer “ALE” (address latch enable) so that even under worst case
conditions there can not be a timing problems

20. Binary input-functions for the control word STW and STWF
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Bits 1 and 2 at connector K317 (P010.03) for “coast stop” and “quick stop” are not up-dated from the
control word selected with P640. Also, if “coast stop” and “quick stop” are selected using P641 and
P642.ii, the corresponding bits at connector K318 (P010.04) are not up-dated. This has been corrected in
V2.10.

21. Effect of the speed regulator reference filter (P228) when BIF41 is used

When P229= 0, speed regulator disabled during current regulation, and current regulation operation is
selected with BIF41, the output of the speed reference filter (K174) stays at the last value prior to selecting
current regulation. If P228 is set to a large time constant it is possible that when speed control is again
selected the drive may run at the wrong speed or even in the wrong direction as the filter output slowly
changes to the present speed reference value. Version 2.10 has corrected this potential problem by
presetting the output of the speed reference filter to the value of the actual speed when current regulation is
selected. Now when speed regulation is selected the initial condition of the filter will be correct for the true
actual speed.

22. USS protocol; time between STX and LGE (between start and the length byte)

If the time between the STX byte and the LGE byte is larger than 1.5 times the character run time the
telegram is rejected. This is a problem when operating at 187.5 kbaud with certain masters since they can
not achieve the required time space. Version 2.10 has increased the allowable time up to the equivalent of 3
times the character run time.

23. Optional operator panel text correction for P109 Taper Current Limit

It was found that the text on the optional operator panel for parameter P109 was reversed. The correct text
should be P109 = 0 is “off ” and P109 = 1 is “on”. The instruction manual correctly describes parameter
P109.
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13.3 Version 2.20 Up-Dated software release November 1996
(Note: SE&A SIMOREG drives went directly from Version 2.10 to 2.30 software. Version 2.3
includes all of the changes described in version 2.2)

Version 2.20 New Functions

Binary input function, BIF69 : Enabling the ramp-up integrator changeover

This binary input function, BIF69, is selected with setting 69 of the particular select parameter. If
BIF69 is selected then the changeover according to P302 can be selectively activated using BIF69. If
BIF69 is not selected then the ramp changeover takes place according to the P302 selection.

BIF69 Selected:

Level: 0  When the ramp-up integrator function is selected with P302= x1x, x2x or x3Xx, refer to
Section 9.2, the changeover from ramp generator setting 1 to the setting according to
P302 is not allowed. Ramp-function generator setting 1 or the ramp-function generator
setting 2 or 3 as selected with BIF31 or BIF32 is used.

1  When the ramp-up integrator function is selected with P302= x1x, x2x or x3X, refer to
Section 9.2, there is an automatic changeover from ramp-up function generator setting 1
to the setting according to the tens location of P302 as soon as BIF69 changes from “0” to
“1” and the ramp-function genrator output reaches the required setpoint for the first time.

If the logical signal level of BIF69 changes from 1 to 0 after an automatic ramp-function generator
setting changeover, ramp-function generator setting 1 or the ramp-function generator setting 2 or 3 as
selected with BIF31 or BIF32 is again used. The changeover enable is re-activated when the signal
level of BEF69 changes from 0 to 1, so that when the required setpoint is reached the next time the
ramp-function generator setting, corresponding to P302, is again selected.

Version 2.20 Changes

P053 Value range increased: 00 to 21 (previously of 00 to 11)

2x Only the contents of the fault memory P880 (numbers of the last 4 faults that have occured) are
stored in the permanent memory. All other process data will be lost when power is removed
from the drive.

P142 Value range increased: 0000 to 2112 (previously 000 to 112)

The measuring time for the speed actual value sensing using a pulse encoder can be changed as follows
using the thousands position of P142:

Oxxx nominal measuring time = 1 ms (factory setting)
Ixxx nominal measuring time = 2 ms (results in a “steadier” speed actual value than for Oxxx)

2xxx nominal measuring time = 4 ms (for drives with a high moment of inertia this results in a
“steadier” speed actual value than for Oxxx, P200 should be set at least to a value of 5 ms)
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P152 (armature), P252 (field)

The line supply gate synchronizing function has been improved to provide better operation when the AC
lines contain commutation notches or short interruptions:

Uneven numberprovides additional filtering of the line supply zero crossovers sensing for line supply
synchronization. This can improve operation for situations with short line supply interruptions (e.g. for
current feed via slip rings) or lines with commutation notches. This feature can only be used for supply
networks with a stiff supply frequency since the additional filter will not allow the function to track fast
changing frequency deviations. If operation is from a system with frequency deviations then even
numbers must be used.

P253 (motor flux):  Value range increased: 00 to 21 (previously 0 to 1)

The tens locations defines the input quantity used to determine the motor flux:

0x Input quantity to determine the machine flux is the field current actual value according to P612 at
K265. This is for operation with a fully-compensated DC motor (factory setting).

1x The feed-forward output for the EMF controller at K293 is the input quantity to determine the
machine flux. This is for operation of an uncompensated DC motor. For this setting, the EMF
controller must be active since the EMF controller output compensates for the motor armature
reaction. Exception: The field current controller setpoint (K268) is used when field economy
is active or for field pulse inhibit.)

2X The field current controller setpoint at K268 is the input quantity to determine the machine flux.
This is also for operation with a fully-compensated DC motor. The advantage of this method is
that quantities derived from the setpoint are generally steadier than quantities derived from the
actual value. This can result in smoother control of motor torque.

P302 Value range increased: 000 to 231 (previously 00 to 31)
The hundreds location controls the initial ramp-function output at the start of a “shutdown” command:

Oxx  The ramp-function generator output is not preset at the start of “shutdown”
(setting corresponds to software versiop.00) (factory setting)

Ixx At the start of “shutdown”, the ramp-function generator output is preset to the speed actual value
at K167 (setting corresponds to software release 2.10 for P629 = 2)

2xx At the start of “shutdown”, the ramp-function generator output is preset to the speed controller
actual value at K16&eedback filters are included). This setting should not be used if derivitive
control is activated when P205 > 0.

During “shutdown” the ramp-function generator output limiting iseftective. P302 should be set to
1xx or 2xx, so that a momentary speed increase does not occur when the ramp-function generator output
is limited at shutdown.

P355 Value range increased: 0.0 to 600.0 s (previously 0.0 to 60.0 s)

With software release 2.20 if P355= 0.0, the “drive stalled” monitoring (F035) is disabled and now
alarm W08 cannot occur. This is useful for special applications that do not use the speed controller.

P642, P761, P762, P763, P764, P765, P76falue range increased: 0 to 69 (previously 0 to 68)
The range has been increased to allow for new BIF 69.
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13.3 Version 2.30 Up-Dated software release March 1997

Version 2.30 Problems Fixed:

1.

2.

3.

© N o g

A problem that prevented fault FO29 from being issued if a technology board failed has been
corrected.

A problem that prevented thyristor diagnostics from working when a DC contactor was used in
conjunction with voltage feedback has been corrected. See new parameter P095.

During thyristor diagnostics, detection of thyristor conduction when small motors are used on larger
converters has been improved.

A problem that resulted in an erroneous fault FO52 at the end of motor field weakening
measurements, caused by long field time constants, has been corrected.

The armature current feed forward control has been improved (see parameter P153)
The gate synchronizing filtering has been improved (see parameter P152)
New choices have been added to P224 for special application requirements

Nusiance F110 faults have been resolved. An F110 is not processed unless it is present for at least
10 seconds.

New Parameters Added

Parameter P095 has been added. This parameter is used to set a wait time to allow a dc contactor
to close before the regulators are enabled. The drive will wait in status 03.2 for this time before
proceeding.

New Connectors Added (Intended for diagnostic use by factory personnel)

K109 Average value of the last 6 armature current samples.
K122 filtered EMF for the pre-control of the armature current controller
K123 EMF = U, - I, * R, - La*di/dt with U, .. measuredrmature voltage
K124 EMF = U - I, * R, - La*di/dt with U, .. calculatecarmature voltage
K355 I, * R, + Ly*di/dt (same scaling as EMF)
K356 Calculated current sample at the time of the gate pulse
(calculated of the last 2 real current samples) (818 = +100% of unit current)
K359 T1-value of last I=0-entry or T1-value of last gate pulse if no I1=0-entry found
K360 to K360 are factor diagnostic connectors
K389 Duration of most recent armature current pulse, in 1.778 us units

New Binary Output Functions Added

BOF 36 and 37 have been added. These indicate if Coast Stop or Quick Stop are active.
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Notes



14. SIMOVIS for 6RA24

Page 14-1

14.

141

SIMOVIS for the 6RA24

Capabilities of SIMOVIS

SIMOVIS is a software program that runs on a PC and interfaces to a 6RA24 drive using one of
the drive serial interfaces. Using SIMOVIS it is possible to perform the following functions:

O O0OO0oo

o

(0]
(0]

Menu prompted drive start-up

UPREAD and DOWNLOAD parameters

Menu prompted setup of drive analog and binary inputs and outputs
Prompted settings for all open loop and closed loop control functions

(Technology controller, MOP, ramp generator, speed controller, reference generation,
armature current controller, EMF voltage controller and the field current controller.)

Prompted settings for option boards
Operating mask to input control commands and reference points for drive operation.
Trace buffer recording, read-out, and graphic display.

Some of the text used in the SIMOVIS program uses slightly different words or abbreviations as
compared with the rest of the instruction manual. The following list will show the correlation
between the two.

FUNCTION SIMOVIS
Binary Input Function BIF BEF

Binary Output Function BOF BAF
Reference value Setpoint value
Scale or scaling normalize
Feedback value Actual value

Base Board Port 0, BBPO (X500)

G-SSTO (X500)

Base Board Port 1, BBP1 (X501)

G-SST1 (X501
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14.2

Loading and Running SIMOVIS

For operation SIMOVIS must be installed on the hard disk of a computer with the following
features:

PC with a 386 or 486 processor

MS-DOS version 5.0 or later

10 Mbytes of free memory on the hard disk
552 Kbytes of free working RAM

VGA graphics

O O 00O

The installation floppy disk includes a batch file that generates the required directory structure on
the hard drive and copies all of the files to the correct directory. The master directory can be
selected as desired (e.g., C:\6RA24\ or C:\SIMOVIS\). The installation program can then be
started from the floppy drive and installed to the master directory.

To install the SIMOVIS program:

1. Create a master directory on C: drive where you want SIMOVIS to be stored.
For example from the root directory type "MKDIR SIMOVIS" and enter.
Change to the SIMOVIS directory by typing: CD\SIMOVIS and enter

2. Insert the floppy disk into either A or B drive and type:

A:INSTALL and enter if drive "A" is used or
B:INSTALL and enter if drive "B" is used.

When the display "please insert the second floppy disk ..." appears, insert disk 2 and press any
key.

3. After the installation is complete SIMOVIS can be started by typing "START" and then
pressing enter.

The 6RA24 drive is connected to the PC using a cable as shown below and the RS232 port at

X501.

1 1

% o

20 60 RD ~  RxD o¢ o?

0 | | ] >< | ] or

3, X . , | __TxD

© ' B B o 04

4

° .0 | | | | 0o ©

SO GND ‘l i L1 __GND 05
6RA24 PC Serial Interface COM1 or COM2
9 Pin D connector X501 9 Pin D connector X501
Male connector at cable side Female connector at cable side

RS232 Connections

The XJ2, XJ6, XJ7, and XJ8 jumpers on the 6RA24 microprocessor board should be in the factory
shipped position 1-2.
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Normally SIMOVIS is operated with a mouse however if a mouse is not present the pointer can be
moved using keys.

KEY ACTION
Alt cursor right one position right
Alt cursor left one position left
Alt cursor up one position higher
Alt cursor down one position lower
Ctrl cursor right several positions right
Ctrl cursor left several positions left
Ctrl cursor up several positions highgr
Ctrl cursor down several positions lowgr

The mouse buttons are simulated from the key board as follows:

Alt end Press the left mouse button
Alt page down Release the left mouse button
Alt home Press the right mouse button

Alt page up Release the right mouse button
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14.3 Operator control

All SIMOVIS displays have a defined display structure. The display is sub-divided into header,
footer, and working zones.

The headerremains the same for all displays, and includes the following information:

13

1 2 7
// // \\
SIEMENS 6RA24 CONV. ADR DISP. NO. 2194

SIMOVIS (PAR. DAT)
(PA SET)
0 I5 l(l) 1? 2(|) 2I5 30 LT_‘ I_T_l Q
- L [
/4 / ] | |
/ T 7T 1 11
3 456 13 8 9 10 11 12

SIEMENS logo
6RA24 product logo

Bars where the current status of all drives connected to the bus is shown:

Dark Blue Drive not logged on

Gray flashing Drive logged on but presently not connected
Green Connection established

Red Connection established, drive has a fault
Yellow Connection established, drive has a warning

Drive address for the drive active in the working zone

Name of the data file which is executed in off-line operations. This line remains empty when
the drive is on-line.

Number of the displayed parameter set for parameters from P100 to P599.

Mask number

Display box for an existing fault (flashes red)

Display box for an existing warning (flashes yellow)

Display box for a received parameter change message

Display box for a communications fault (flashes yellow)

Symbol for displaying whether a write command is presently being executed in the RAM,
("R™) or being permanently stored in the EEPROM ("E").

Window for message output
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14.4

The footer indicates the actually assigned function keys. The function keys can be executed by
pressing the function key or by clicking on the appropriate field using the mouse.

F1 Calls up a help screen for the associated display
F2 Indicates the last 10 internal SIMOVIS messages
F11 Generally branches to the previous screen

F12 Branches back to the main menu

The working zonedisplays the controller structures and parameter values and can be modified by
the used using the mouse or key board.

The following display elements respond to a mouse click:

red boxes with white arrows (generally for changing a parameter value)

texts with a blue background (generally for sending a specific parameter

function blocks with a blue boarder (generally to get to a more detailed display mask)
the footer area and the function keys

the number after CONV. ADR (for selecting the converter address)

the number after PA.SET in the header (for selecting the parameter set to be displayed)

O O0OO0OO0OO0Oo

The following actions are possible using the key board:

o Display changes using the function keys noted in the footer

o UPREAD/DOWNLOAD functions only operate using the function keys

o Parameter values are set in the pop-up windows using the number and decimal keys. The
number to the left of the cursor is set when the enter key is pressed.

0 Some masks have input fields that can be stepped through using the TAB key.

0 The cursor keys or F3/F4 are used to scroll through a list of connector numbers for parameters
that allow connector numbers to be assigned. When the connector has been selected it is sent
to the 6RA24 using F8.

UPREAD/DOWNLOAD Mask (display No. 3999)

UPREAD:

The UPREAD function is used to read the 6RA24 parameters and save them in a file on the

PC hard drive. To select the UPREAD screen press F3. By specifying the parameter and index
number for each parameter, a parameter definition file can be made which allows the parameters to
be read from the 6RA24 using the UPREAD function.

The INITALL.UPR file is supplied with SIMOVIS and it includes all of the parameters in used in
the 6RA24 software release 2.00 or 2.10.

If it is desired to UPREAD only specific parameters rather than all of the parameters, a new
definition file can be made by coping INITALL.UPR to a new file name and editing it using the F5
edit function. When editing a file the parameter number is located in the left field and the index
number is located in the right field.

When using the UPREAD (F4) function, the file name the parameters will be stored to is checked
and then UPREAD is started. The INITALL.UPR definition file includes 1404 parameters
including all indices and therefore the time to read them will take several minutes at 19,200 baud.
The resulting parameter data file created has the extension .UPD and is saved in sub-directory
SIMO_P. By pressing F10 the UPREAD/DOWNLOAD screen will return.
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DOWNLOAD:

The DOWNLOAD screen is selected using F4. The following functions are available here:
F4 DOWNLOAD The selected parameter data file is transferred to the 6RA24

F5 EDIT The selected parameter data file can be edited

F6 COPY A parameter data file can be copied to a new file name

F7 DELETE Deletes a parameter data file

F8 Diff.dru Compares two parameter data files.

Prints out parameters and marks those that are different with a "*".
This process can take up to 15 minutes.
F9 PRINT A parameter data file is printed

Toggling between on-line / off-line operation

Generally SIMOVIS operates with a permanent link to the 6RA24 drive through the serial
interface. In off-line operation, actual values are not supplied from the 6RA24 drive but rather
from a parameter data file on the computer hard disk drive that was previously generated by an
UPREAD operation from the 6RA24 or copied from the factory default file WERKSEIN.UPD.

The file name of a parameter data file (*.UPD) can be entered in the header in the
UPREAD/DOWNLOAD screen (1 3999). In the entry field a list of available data files is
displayed. ON-LINE operation can only be selected by pressing F7 in screen 3999.

To create a file to use with SIMOVIS go to the UP / Down load screen #3999 and press F4 to get
the down load menu. Press copy F6 and enter the file name to be used (no extension required) and
press the enter key. The file WERKSEIN.UPD which has all the parameters with values set at the
factory default will be copied to the new file and show up in the list of down load data files.

Press return key F10 to get to back to the base screen #3999. Click the mouse on the PAR. DAT
box at the top of the screen and enter the file name to be used (no file extension) and press the
enter key. SIMOVIS will use this file from now on and it will be displayed at the top of each
screen.

To return to an on-line condition return to screen #3999 and press key F7 which will clear the file
name from the top box.

Drive Address

The drive to be addressed by SIMOVIS is also set on the Up / Down load screen #3999. To
change to a different drive connected on the RS485 bus used by SIMOVIS click the mouse on the
GER.ADR box at the top of the screen and enter the drive address number and press enter. The
new drive address will be used by SIMOVIS from now on and will be displayed at the top of each
screen.
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14.5

Trace Buffer Graphics (display screen 2165)

For this function, an internal 6RA24 drive function is used which records over time up to 8
connectors each with 128 points at a maximum resolution of 2.77 ms per point. The diagnostic
recording can be displayed on an oscilloscope screen where either the first 4 channels or the last 4
channels can be displayed.

Screen 2165 is first displayed and is used to set-up the trace buffer parameters as described in

section 10.11. On this screen the following items are selected for the trace buffer:

* The first 4 trace channels are selected in the upper right window by clicking on the red
selection arrow. "F10" can be used to select the second set of 4 trace channels if required.
this sets the connector numbers for parameter P861.ii.

* The trigger condition line in the lower right window is used to select the signal to trigger on
(P862), the trigger condition (P863), and the trigger value (P864).

* The "Sampling interval" is entered as an integer and is a multiplier times 2.77 ms (P865).

* The "Trigger delay" is entered as an integer and is the number of sample points after the
trigger condition has been met (P866).

By clicking on the oscilloscope screen or by pressing "F3display screen 3998 is selected and
the trace buffer of the 6RA24 drive can be read and transferred to the PC.

Five parameter input lines appear on screen 399&astbe set before the trace buffer can be
transferred to the PC. The values to be sent are entered in the right-hand column starting with the
first entry "Slave-No". A small cursor box indicates which field can be changed. Type the
required value and press "enter” to move to the next field or move to the next field using the arrow
keys on the PC.

Slave-No. Drive address that has the recording

Trace-Channel 11 should always be entered here

First Parameter Nr. P841 is trace buffer channel 1, P842 is trace buffer channel 2,
etc., up to P848.

Last Parameter Nr. P841 is trace buffer channel 1, P842 is trace buffer channel 2,
etc., up to P848.

No. of valid samples 1 to 128 depending on the requirement

(128 is the complete trace buffer)

The transfer can be started after all entries have been made by pressing the F4 key. As soon as the
"No. of valid samples" humber in the left-hand column has returned to zero, data transfer is
complete and the values can be graphically displayed using F3.
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When F3 is pressed, a menu appears with 4 choices that are used to select the scale for the
graphics. Highlight the desired choice using the arrow keys and press enter to select it. Normally
choice 3, £120% with interpolation between the sample values, gives good results.
The choices are:

Mode 1. £200% with interpolation between the sample values

Mode 2. +200% without interpolation between the sample values

Mode 3. +£120% with interpolation between the sample values

Mode 4. £120% without interpolation between the sample values
In all cases 16384 counts = 100%.

Up to 4 curves can be shown on one display. The display is sub-divided if more that four curves
are transferred from the 6RA24 and the curves are shown in two windows.

By clicking on the top left window"set/win", followed by "1" or "2" and "start", one of the two
small displays can be blanked out and the other zoomed up in size.

By clicking the right mouse button on "trace buffer #" in the large left window, the selected
curve is toggled on or blanked out.

The time axis scaling is one second for 128 recorded values. If less than 128 values are transferred
from the 6RA24, then the curve is displayed right justified. The actual time scaling is obtained

from the selected "sample interval” in cycles. One second of the time axis labeling corresponds to
(128 * 2.77 ms * sampling interval).
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14.6 Troubleshooting SIMOVIS

If SIMOVIS does not function properly check the following points.

Problem:
The connection to the 6RA24 is not established.

Possible Causes:
1. The interconnecting cable is faulty or connected to the wrong serial port
(X501 for RS232 communications)

2. The interface used at the PC, COM1 or COM2, is not defined in the USS.INI file in the
SIMO_D sub-directory on the hard drive. (set operation = 0 for COM1 and operation + 1 for
COM2)

3. The baud rate set in the USS.INI file and the 6RA24 are not the same.
In USS.INI, set operation =060Q E, 8,1,p, 1,1
In the 6RA24 set P7936-for 9600 baud

4. The process data, PZD, length definition is incorrect:
In USS.INI, set slave = 0, 6RA24.00, 3, E338, 101, 0C7E, 0000, 0000
In the 6RA24 set P791%

5. The parameter data, PKW, length definition is incorrect:
In USS.INI, set slave = 0, 6RA24.00, 3,33, 8, 101, 0OC7E, 0000, 0000
In the 6RA24 set P7923%

6. The plug-in jumpers XJ2, XJ6, XJ7, XJ8, at the 6RA24 are not in setting 1-2.

Problem:
The hard disk is continuously accessed and the response time is very slow.

Possible Causes:
1. This can be improved by installing a hard drive cache memory (e.g., SMART DRIVE).

2. This can also be caused by an incorrect PZD value in USS>INI or P791. (see 4. above)

Problem:
Errors and alarms are not displayed.

Possible Causes:

1. The 6RA24 status word is not being transferred to the SIMOVIS program. Define the status
word as the first PZD data with P794.00 = 325 or P784.00 = 325, for the 6RA24 serial
interfaces.
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Problem:
The trace buffer graphic display appears only briefly when changing to the graphic display and

then jumps back to screen 3999.

Possible Causes:
1. There is no saved graphic files in the SIMO_A sub-directory. Transfer the trace buffer

contents in display 3999 (refer to section 10.11)
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14.7 SIMOVIS for 6RA24 Version 2.20

WHAT IS NEW FOR SIMOVIS V2.2 ?
a) Start SIMOVIS

- START1 and START2 are not required (COM1 and COM2 are selected
in the bus configuration).
Start with bus configuration: START
Start without bus configuration: RUN

b) Bus configuration
- new function key F10 DOS (return to DOS).

- An individual number of process data words can be set for every bus node
(0 to 16, pre-setting = 3)

- Improving the handling of the select field for the baud rate
(click on the field and enter a new value).

- New select field to select COM1 or COM2.

- F10 Save not required; F8 Continue now includes a check, as to whether the
bus configuration was changed: If yes, then a prompt is made to save.

c¢) Upreading / Downloading

- Only the file names of upread- or download files which match the selected basic drive are listed in the
overview windows. This has required a format change in both the upread and download files and
requires older files to be converted to the new format. These files can also be read and printed under
DOS.

- Old Upread and Download Filescan be converted to the new V2.2 format using UMWAND24.EXE
located in SIMO_P.

Command lines:

Old File Type New File Type
UMWAND24 filenamel.UPD (Download-File) --> filenamel.R4D
UMWAND24 filenamel.UPR (Upread-File) --> filenamel.R4U

- The possibilities of manipulating files has been expanded: e.g. when two download files are compared,
this directly results in an additional download file, which only includes the differences between the
comparison files.

- Faster upreading/downloading if many nodes are connected to the USS bus:
Preferential handling of the actual unit (upreading/downloading hardly
takes any longer than for point-to-point data transfer).

- The file names for the upread files, supplied on the SIMOVIS floppy disks,
no longer start with "INIT...". Thus, these files can also be freely edited.
d) New Functions
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- Trace Buffer Curve graphics - zoom facility added.

e) Operator control interface
- New graphic design of the function keys.
- Faults and alarms can be directly called-up from the main menu.

- Hexadecimal numbers are also now used for SIMOVIS.

f) Problems:

- Trace-Graphics will not work properly with SHARE.EXE.
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15. Functional Block Diagrams
BLOCK DIAGRAM INDEX (diagrams are at the end of this section)
Sheet 1 Overview
Sheet 2 Analog Inputs
Sheet 3 Analog Outputs; Armature Voltage Sensing; Pulse Encoder Interface
Sheet 4 Binary Outputs; Drive Status Words
Sheet 5 Dual Port Ram and Serial Interfaces
Sheet 6 Control Word and Terminal Interface
Sheet 7 Selectable Functions
Sheet 8 Selectable Functions
Sheet 9 Selectable Functions

Sheet 10 Technology Controller

Sheet 11 Motor Operated Potentiometer Function
Sheet 12 Speed Reference Selection

Sheet 13 Speed Reference Limiting before the Ramp Generator
Sheet 14 Ramp Function Generator

Sheet 15 Speed Controller

Sheet 16 Friction and Inertia torque Compensation
Sheet 17 Torque and Current Limiting

Sheet 18 Armature Current Controller

Sheet 19 Motor EMF Voltage Controller

Sheet 20 Motor Field Current Controller

15.1 Functional Block Diagram Introduction

A large portion of the available converter functions, especially the open and closed loop control structures
can be seen in the function block diagrams that follow. The function blocks have been implemented
digitally as software modules and are shown as function blocks which allows the diagrams to be read
similar to circuit diagrams of analog equipment.

In addition to the function blocks used for basic converter functions such as the ramp function generator,
speed controller etc., there are also technology controllers and many freely configurable function blocks
such as adders, multipliers, dividers, inverters, changeover switches, and limiting functions etc., which can
be used to implemented custom complex functions.

The function blocks of the converter can be freely structured by the user to implement special or custom
functions required for a particular application. The ability to freely structure means that the connections
between individual function blocks can be selected by parameter setting.
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15.2 Connectors:

All important signals that are available within the software as digital values in memory locations are

available as "connectors". The signals accessible using connectors correspond to the measuring points of an
analog circuit and are therefore designated with their own particular "connector number". It is through the
use of these connector numbers that the function blocks are structured.

Examples:

The differential analog signal applied at terminals TB1.6 and TB1.7 (+ 10 V or 4 - 20 ma) is available after
A/D conversion, scaling, and filtering at connector KO05. The following diagrams show that this signal is
also available for display at parameter P003.

ANALOG SELECT INPUT 1

TB1.6 K005 P003

1 | 2
S5 Function Blocks
for
Scaling & Filtering
TB1.7 —_——_—— -

The analog signal (0 to £ 10V ) applied at terminal TB1.8 with respect to TB1.9 is available after A/D
conversion, scaling, and filtering at connector KOO6 and is also available for display at parameter PO0O4.

Refer to sheet 2 of the
functional diagrams

ANALOG SELECT INPUT 2

K006 PO0O4

Function Blocks
TB1.8 for
Scaling & Filtering

TB1.9 Oj_ —_————

common

Refer to sheet 2 of the
functional diagrams

Receive data of the basic converter serial interface port 0 (X500) is available at connectors K020 to K035:

Word 0 |——— K020 1streceived data

Word1l |———> K021 2ndreceived data

From Word 2 3 K022  3rd received data
Base Board ‘

Port 0 (X500) etc.

RS485

Word 15 ———> K035  16threceived data

Refer to sheet 5 of the
functional diagrams
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In addition to the available signal quantities (e.g., main reference (K003), main analog actual value (K004),
armature current actual value (K117), etc.), there are other digital quantities that are available at connectors
that are mainly used for diagnostics (e.g., overall processor utilization (K390), code of the triggered
thyristor pair (K105), etc.).

Connectors K000, KOO1 are used to establish signal levels of 0% and 100% for diagnostic use or setting
input values to a predetermined value. KOOO is a fixed value with a 0% signal level and KOO1 is a fixed
value with 100% signal level.

Connector K002 is different from other connectors in that it is assigned many different signal quantities
depending on the function block and is used as the factory default setting. When defaulted the selector
parameters are set to connector KO0O2 which provides a system structure used for most applications. This
makes start-up simpler since these selections are made automatically.

The list of available connectors is provided in Section 10.1.

The values, identified by their connector numbers, can be used within the converter, for example, to serve
as reference values for a controller, as input values for a specific function block, or as variable values of a
limiter.

The values of the individual connectors can also be displayed on the operator control panel, output by the
analog outputs, transmitted by the serial interfaces, used for diagnostics, and recorded in the internal
converter tract buffers.
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15.3 Selector Parameters and Connections

The inputs of function blocks are defined at "selector parameters”. To implement this, the connector
number of the required signal quantity is entered at the particular selection parameter to complete the
connection.

The selector parameters are represented in the form of a selection switch in the function diagrams, whereby
all available connectors (corresponding to the connector numbers), are connected to the individual switch
contacts. The value given to the particular selector parameter controls the switch position of the selection
switch, and therefore defines which connector signal is available at the switch output.

Using this selection switch, controlled by the selector parameter value, connections can be established
between the individual function blocks.

The following diagram illustrates the use of connectors and selector parameters using the analog output 1
function block.

Selector Parameter

P740 =21
K399—> 139
2nd received data at X500K021—>— | 21
. \ Analog Output 1
. Terminal
. : Function Block
Analog select input 2 KOO6—>—| ¢ ”"Cf:)‘i” ocks TB1.14

Analog select input 1 KOO5—>— 1 5 Scaling & Filtering

Main analog actual value K0O04—>—1 4 o

Refer to sheet 3 of the
Main Reference K003+—30 functional diagram

gends on function: in this case 0%K002—>—1{ <
Fixed value 100% KOOl—>—~1—0
Fixed value 0% K000+—OO

The selector parameter, P740, for analog select output 1, defines which signal quantity is output at terminal
TB1.14 as an analog voltage. All of the available connectors are listed to the left of the selection switch
controlled by P740.

For the example, to output the 2nd data word received at base board serial port 0, (X500), as an analog
voltage at analog select output 1, it is necessary to set parameter P740 = 21. This means, that a connection
is established from word 2 of the receive channel from base board serial port 0 (K021), to analog select
output 1. In this case the default setting of P740 = 2 assigns a fixed value of 0% to the output.
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15.4 Indexed Selector Parameter and Summing Points
This example shows how indexed selector parameters work to form summing points at function block
inputs.

P628.00 to P628.03

Analog selectinputl —>—{ > &
Main analog actual value%__o4 [
Main Reference —>—1 = ¢

2

Fixed value 0% —>—

Fixed value 100% —>—1—1 o ||

Fixed value 0% —>——°o

Analog select input 1 —=>———"0

) 4 K213
Main analog actual value—=>——F—0 T
Main Reference —>——So _|_

Main Reference ==—=—m———0
Fixed value 100% —>———0
Fixed value 0% —>——1—0

Summing Point

P628 defines the input of the ramp-function generator and the signal at connector K213. P628 is an indexed
parameter, whereby all four signal quantities, selected with the individual indices of this parameter, are
added at a summing point. The sum of the selected connectors is available at K213. The 4 selection
switches are shown symbolically staggered to make the diagram easier to read.

All indices of P628 have the value 2 according to the factory default setting. The setting P628.00 = 2,
means, that the main setpoint, available at connector KOO3 (refer to Sheet 2 of the function diagrams) is
switched through. Factory setting P628.01 = 2, P628.02 = 2, and P628.02 = 2 means that a fixed value 0%
is added (i.e., no influence).

As an example if the 2nd data word of the process data (which is available at K021, refer to Sheet 5 of the
function diagrams) and the value from analog input 2 are to be added to the main setpoint (K003), then the
following parameter setting must be made:

P628.00 = 2 The main setpoint (K003) is switched-through (factory setting)

P628.01 =21 The quantity of the 2nd data word from base board port 0 (K021) is added
P628.02 =6 The quantity of analog select input 2 (K0O06) is added

P628.03 =2 Fixed value 0% (KO001) is added (factory setting, no influence)

The connector which is used for setting 2 of a selection parameter is dependent on the particular selection
parameter for the given function block.
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15.5 Computation Cycles & Time Delay

The functions associated with analog inputs, analog outputs, binary outputs and serial interfaces (illustrated
on Sheets 2 to 5 of the function diagrams), and the function blocks associated with the technology
controller, motorized potentiometer, reference generation, ramp-function generator and speed and armature
current controller (illustrated on Sheets 10 to 18 of the function diagrams), are calculated in synchronism
with the armature firing pulses (i.e., every 2.777 ms for a 60 Hz supply frequency).

The binary inputs (Sheet 6 of the function diagrams) and the free function blocks are calculated in every
second armature firing pulse cycle (i.e., every 5.55 ms for a 60 Hz supply frequency).

The function blocks associated with the closed-loop EMF and field current control (shown in Sheets 19 and
20 of the function diagrams) are calculated in synchronism with the field firing pulses (i.e., every 8.33 ms
at a 60 Hz supply frequency).

Parameter handling is executed in a fixed 20 ms computation cycle. The self tuning run is also controlled in
this cycle time.

When transferring parameter values by serial interfaces, it should be observed, that some of the transferred
parameters must first be converted to this 20 ms cycle, before they can be used, for example, in the
armature firing pulse cycle.

When "connecting" the freely-configurable function blocks, it should be observed, that the software
modules are sequentially processed in a specific sequence:

The calculation order is:

Adder 1, multiplier / divider 1, general diameter divider (refer to Sheet 7, upper row)

Inverter 1, changeover switch 1 (refer to Sheet 8, upper row)

Absolute value 1 generator with filtering, limit detector 1 (refer to Sheet 9, upper row)

Adder 2, multiplier / divider 2, function generator (refer to Sheet 7, middle row)

Inverter 2, changeover switch 2, limiter (refer to Sheet 8, middle row)

Absolute value 2 generator with filtering, limit detector 2 (refer to Sheet 9, lower row)

Adder 3 + dead band, multiplier / divider 3 (refer to Sheet 7, lower row)

Inverter 3, changeover switch 3 (refer to Sheet 8, lower row)

In order to avoid unnecessary signal delays, the specified sequence should be taken into account when using
these function blocks.

The processing sequence for all of the other modules of the appropriate computation cycle, essentially
corresponds to the sequence that they are illustrated in the function diagrams.
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Block Block
Diagm Diagm
Description Function |Page Description Function |Page
A Analog Input #1: Operating Mode pP713
Absolute Value Function 1 Control Word P688 9 Analog Input #1: Range Adjustment P71l
Absolute Value Function 2 Control Word P690 9 Analog Input #2 "on” (Terminals 8 & 9) BIF46 2
AC Supply Voltage Present (Arm & Field) BOF08 Analog Input #2 Display PO04 2
AC Supply Voltage, Armature Converter PO71 Analog Input #2 Polarity (Terminals 8 & 9) BIF51 2
AC Supply Voltage, Field Converter PO78 Analog Input #2: Filter Time Constant P719 2
Acceleration P Gain: Inertia Compensation P541 16 Analog Input #2: Offset Adjustment P77 2
Acceleration Rate, Ramp #1 P303 14 Analog Input #2: Operating Mode P718 2
Acceleration Rate, Ramp #2 P307 14 Analog Input #2: Range Adjustment P716 2
Acceleration Rate, Ramp #3 P311 14 Analog Input #3 "on" (Terminals 10 & 11) BIF47 2
Acceleration Source Inertia Compensation P544 16 Analog Input #3 Display PO05
Access - Parameter access level PO51 Analog Input #3 Polarity (Terminals 10 & 11) BIF52 2
Access Number: EEPROM Byte Write P871 Analog Input #3: Filter Time Constant pP724 2
Access Number: EEPROM Page Write pPg72 Analog Input #3: Offset Adjustment p722 2
Access: Parameter Display Selection P052 Analog Input #3: Operating Mode P723 2
Active Parameter Set, Display PO56 Analog Input #3: Range Adjustment P721 2
Adaptive | Part Ref: Speed Regulator P554 15 Analog Output #1 (Term 14): Selector P740 3
Adaptive | Part: Speed Reg - Threshold 1 P557 15 Analog Output #1 Display PO0G 3
Adaptive | Part: Speed Reg - Threshold 2 P560 15 Analog Output #1: Filter Time Constant P742 3
Adaptive Integral Time: Speed Regulator P551 15 Analog Output #1: Mode (Control Word) P741 3
Adaptive P Gain Ref: Speed Regulator P553 15 Analog Output #1: Offset P743 3
Adaptive P Gain: Speed Reg - Threshold 1 P556 15 Analog Output #1: Scaling P744
Adaptive P Gain: Speed Reg - Threshold 2 P559 15 Analog Output #2 (Term 16): Selector P745 3
Adaptive Proportional Gain: Speed Reg P550 15 Analog Output #2 Display PoO7 3
Adder 3 Dead-band P679 7 Analog Output #2: Filter Time Constant P747 3
Address: Base RS232 Port (X501) P796 Analog Output #2: Mode (Control Word) P746 3
Address: Base RS485 Port (X500) P786 Analog Output #2: Offset prag 3
Address: CS51-Port 1 P04 Analog Output #2: Scaling P749 3
Address: CS51-Port 2 P908 Analog Output #3 (Term 18): Selector P750 3
Alarm External (Low = Active) BIF54 Analog Output #3 Display Poo8 3
Alarm Level, Motor Temperature P147 Analog Output #3: Filter Time Constant P752
Alarm: Option Board P913 Analog Output #3: Mode (Control Word) P751
Analog Input #1 "on" (Terminals 6 & 7) BIF45 2 Analog Output #3: Offset P753 3
Analog Input #1 Display P003 2 Analog Output #3: Scaling P754 3
Analog Input #1 Polarity (Terminals 6 & 7) BIF50 2 Analog Output #4 (Term 20): Selector P755 3
Analog Input #1: Filter Time Constant P714 2 Analog Output #4 Display P009 3
Analog Input #1: Offset Adjustment P712 2 Analog Output #4: Filter Time Constant P757 3
Analog Output #4: Mode (Control Word) P756 3

Page 1
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Block Block

i Diagm o Diagm
Description Function |Page Description Function |Page
Analog Output #4: Offset P758 3 Band Rejection: Center Frequency, Filter #2 P203 15
Analog Output #4: Scaling P759 3 Band Rejection: Quality Factor, Filter #1 P202 15
Analog Output: Arm Current Mode (Term 12) P739 3 Band Rejection: Quality Factor, Filter #2 P204 15
Analog Speed Feedback "on" BIF44 2 Base Motor Speed - Field Weakening P119 19
Analog Speed Feedback Polarity BIF49 2 Baud Rate: Base RS232 Port (X501) P793
Armature Converter Line Voltage PO71 Baud Rate: Base RS485 Port (X500) P783
Armature Current Detector - Filter Time P393 Baud Rate: CS51-Port 1 P905
Armature Current Detector - Hysteresis P392 Baud Rate: CS51-Port 2 P909
Armature Current Detector - Threshold (Ix) P391 Binary Input Function Select ( Control Word) P642 6
Armature Current di/dt Integrator Time P158 18 Binary Input Function Selector (Term 36) P766
Armature Current di/dt Mode P157 18 Binary Input Function Selector (Term 39) P761
Armature Current Display P019 18 Binary Input Function Selector (Term 40) P762
Armature Current Feed Forward Mode P153 18 Binary Input Function Selector (Term 41) P763
Armature Current Feedback Selection P602 18 Binary Input Function Selector (Term 42) P764
Armature Current Output Mode (Term 12) P739 3 Binary Input Function Selector (Term 43) P765
Armature Current Reference Display P020 17/18 Binary Input Status Display PO10 6
Armature Current Reference Selection P601 17 Binary Output Function Selector Term 46 P771 4
Armature Current Reg Transient Deviation P365 Binary Output Function Selector Term 48 P772 4
Armature Current Reg, Proportional Gain P155 18 Binary Output Function Selector Term 50 P773 4
Armature Current Regulator Mode P154 18 Binary Output Function Selector Term 52 P774 4
Armature Current Regulator Monitor P364 Binary Output Inverted - Operating Mode P770 4
Armature Current Regulator, Integral Time P156 18 Binary Output Status Display PO11 4
Armature Gating Angle Display P018 17/18 Binary Output Terminal 46 “Turn On” (BOF02) BIF61
Armature Gating: Input Source Selection P600 18 Binary Output Terminal 46: Time Delay P775 4
Armature Inductance, Motor P111 18 Binary Output Terminal 48 “Turn On” (BOF02) BIF62
Armature Line Voltage Display P0O15 Binary Output Terminal 48: Time Delay P776 4
Armature Resistance, Motor P110 18 Binary Output Terminal 50 “Turn On” (BOF02) BIF63
Armature Supply Frequency, Filter Time P152 18 Binary Output Terminal 50: Time Delay P777 4
Armature Voltage Display P038 3 Binary Output Terminal 52 “Turn On” (BOF02) BIF64
Armature, Maximum Gating Angle Limit P151 18 Binary Output Terminal 52: Time Delay P778 4
Armature, Minimum Gating Angle Limit P150 18 Bit Assignment to P641 Control Word P642
Armature: Rated Motor Current P100 19 Brake "ON" command BOF14
Armature: Rated Motor Voltage P101 19 Brake Closing Timer P088
Auto Restart: Voltage Failure Time P086 Brake Logic Control Word P080
Auxiliary Equipment turn "ON" command BOFO7 Brake Release Timer P087
Auxiliary Equipment Turn Off Delay; BOF07 P094 Bus Address: Base RS232 Port (X501) P796

B Bus Address: Base RS485 Port (X500) P786

Band Rejection: Center Frequency, Filter #1 P201 15 Bus Address: CS51-Port 1 Po04
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Bus Address: CS51-Port 2 P08 Control Word, Master-Slave Operation P229 15
C Control Word: Armature Current Regulator P154 18
CEMF Controller Enable BIFO8 19 Control Word: Armature Feed Forward P153 18
CEMF Feedback Source Selection P616 19 Control Word: BIF Assignment - P641 P642
CEMF Reference Display P039 19 Control Word: Binary Output Inversion P770 4
CEMF Reference Source Selection P615 19 Control Word: Brake Logic PO80
CEMF Regulator Monitor P366 Control Word: CEMF Regulator Mode P274 19
CEMF Regulator Operating Mode P274 19 Control Word: Field Control Mode P082 19
CEMF Regulator Transient Deviation P367 Control Word: Field Current Regulator Mode P254 20
CEMF Regulator, Droop pP277 19 Control Word: Main Analog Feedback P708
CEMF Regulator, Feed Forward Mode P273 19 Control Word: Main Analog Reference P703
CEMF Regulator, Integral Time Constant P276 19 Control Word: Motor Interface Option P145
CEMF Regulator, Proportional Gain P275 19 Control Word: Operating Panel Display P063
CEMF Voltage Display P037 3/19 Control Word: Parameter Memory Storage P053
Closing Timer, Brake P088 Control Word: Position Sensing Mode P144
Coast Stop (Low = Stop) BIFO3 Control Word: Power Section PO74 18
Code: Fault Suppression P850 Control Word: Pulse Encoder Mode P142 3
Connector Point Display ( P861.01) P041 3 Control Word: Pulse Tachometer Mode P142 3
Connector Point Display (P861.02) P042 Control Word: Push-button Start / Stop P769
Connector Point Display (Selected at P044) P043 Control Word: Ramp Operating Mode P302 14
Connector Point Display (Selected at P046) P045 3 Control Word: Selectable Analog Output #1 P741
Connector Point to Display at P043 P044 3 Control Word: Selectable Analog Output #2 P746
Connector Point to Display at P045 P046 3 Control Word: Selectable Analog Output #3 P751
Contactor Closed Signal from BIF 55 BOF11 Control Word: Selectable Analog Output #4 P756
Contactor Drop-Out Delay P0O85 Control Word: Speed Feed Forward Mode P223 15
Control Source: Negative Current Limit P604 17 Control Word: Speed Regulator Enabled PO84 15
Control Source: Negative Torque Limit P606 17 Control Word: Speed Regulator Mode P224 15
Control Source: Option Boards P911 Control Word: Technology Regulator Mode P424 10
Control Source: Positive Current Limit P603 17 Control Word: Torque / Current Regulation P170 17
Control Source: Positive Torque Limit P605 17 Control Word: Torque Direction Dead-band P160 18
Control Word STW: Source Selection P640 6 Controller Operating Status Display PO00
Control Word STWF: Source Selection P641 6 Cooling Fault Converter (F110) BOF27
Control Word, Absolute Value Function 1 P688 9 Copy Parameters PO55
Control Word, Absolute Value Function 2 P690 9 Crawl Ref From Control Word, BIF15 P41l
Control Word, Divider / Diameter Function P684 7 Crawl Ref: Cntrl Word; No Ramp, BIF16 P412
Control Word, Limit Detector 1 P692 9 Cross-Over Voltage: Motor Rated CEMF P118 19
Control Word, Limit Detector 2 P694 9 CS51-Port 1 (SST1) - Failure Time P926
CS51-Port 1 (SST1) - Parameter Words P925
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CS51-Port 1 (SST1) - Process Data Words P924 Current: % Field at 40% Flux P128 19/20
CS51-Port 1 - Baud Rate P905 Current: % Field at 45% Flux P129 19/20
CS51-Port 1 - Bus Address P904 Current: % Field at 5% Flux P121 19/20
CS51-Port 1 - Protocol Selection P902 Current: % Field at 50% Flux P130 19/20
CS51-Port 1 - Telegram Length P903 Current: % Field at 55% Flux P131 19/20
CS51-Port 2 (SST2) - Failure Time P929 Current: % Field at 60% Flux P132 19/20
CS51-Port 2 (SST2) - Parameter Words P928 Current: % Field at 65% Flux P133 19/20
CS51-Port 2 (SST2) - Process Data Words P927 Current: % Field at 70% Flux P134 19/20
CS51-Port 2 - Baud Rate P909 Current: % Field at 75% Flux P135 19/20
CS51-Port 2 - Bus Address P9O08 Current: % Field at 80% Flux P136 19/20
CS51-Port 2 - Protocol Selection P906 Current: % Field at 85% Flux P137 19/20
CS51-Port 2 - Telegram Length Po07 Current: % Field at 90% Flux P138 19/20
Current / Torque Mode Selector P170 17 Current: % Field at 95% Flux P139 19/20
Current Arm Analog Output Mode (Term 12) P739 3 Current: Armature Reg Transient Deviation P365
Current I(fld) < I(fmin) I(fmin) = P394 BOF28 Current: Armature Reg, Proportional Gain P155 18
Currentla > Ix Ixis set using P391 BOF15 Current: Armature Regulator, Integral Time P156 18
Current Limit Armature reached BOF29 Current: Field Economizing Level pP257 20
Current Limit Source - Negative P604 17 Current: Field Reg Transient Deviation P369
Current Limit Source - Positive P603 17 Current: Field Regulator Monitor Threshold P368
Current Limit: Negative Torque Direction 2 P172 17 Current: Rated Converter Armature P072
Current Limit: Positive Torque Direction 1 P171 17 Current: Rated Converter Field PO73
Current Limit: Speed Depend Current Pt. 1 P105 17 Current: Rated Motor Armature P100
Current Limit: Speed Depend Current Pt. 2 P107 17 Current: Rated Motor Field P102 19
Current Limit: Speed Depend, Speed Pt. 1 P104 17 D
Current Limit: Speed Depend, Speed Pt. 2 P106 17 Dead-band for Ref = Feedback Detector pP388
Current Pt. 1, Speed Depend Current Limit P10s 17 Dead-band, Torque Reference Direction Change ~ P159 18
Current Pt. 2, Speed Depend Current Limit P107 17 Deceleration Time, Ramp #1 P304 14
Current Ref Fixed: Cntrl word; P419 BIF23 17 Deceleration Time, Ramp #2 P308 14
Current Reference Fixed: Cntrl Word BIF23 P419 Deceleration Time, Ramp #3 P312 14
Current Reference Source: Slave Drive P500 15 Delay for Drive Starting (used with BOF 7) P093
Current Reg Field Feed Forward Mode P253 20 Delay for Field Reversal BIF57, BIF58 P09?2
Current: % Field at 0% Flux P120  19/20 Delay Turn Off Auxiliary Equipment (BOF 7)  P094
Current: % Field at 10% Flux P122  19/20 Delay: Contactor Drop-Out P0O85
Current: % Field at 15% Flux P123  19/20 Derivative: Speed Regulator Feedback P205 15
Current: % Field at 20% Flux P124 19720 Derivative: Technology Regulator Feedback P421 10
Current: % Field at 259% Flux P125  19/20 di/dt: Armature Current Mode P157 18
Current: % Field at 30% Flux P126  19/20 di/dt: Armature Current Ref Integrator Time P158 18
Current: % Field at 35% Flux P127  19/20 Diagnostic Tracing - Connector No(s). P861
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Diagnostic Tracing - Operating Mode P867 Display: Field Line Voltage Supply P0O16
Diagnostic Tracing - Sampling Interval P865 Display: Limits Status P040
Diagnostic Tracing - Trigger Delay P866 Display: Line Frequency PO17
Diagnostic Tracing Trigger - Connector No. P862 Display: Main Analog Feedback Term 60-64 P002 2
Diagnostic Tracing Trigger - Mode P863 Display: Main Analog Reference Term 4-5 PO01 2
Diagnostic Tracing Trigger Threshold Value (%) P864 Display: Motor Brush Length P0O14
Diagnostics: Fault Information Display P047 Display: Motor Temperature P0O13
Diameter Range Adjustment P697 7 Display: Operating Hours P048
Direction of Rotation BOF13 Display: Operating Panel - Line 1 P064
Display of Active Parameter Set P0O56 Display: Operating Panel - Line 2 P0O65
Display of Specified Memory (P881 - P882) P883 Display: Pulse Encoder Feedback P024 3
Display: Actual Armature Current P019 18 Display: Ramp Generator Input (After Limits) P028 14
Display: Actual Armature Voltage P038 3 Display: Ramp Generator Input (Before Limits) P029 12
Display: Actual CEMF Voltage P037 3/19 Display: Ramp Generator Output P027 14
Display: Actual Field Current P035 20 Display: Speed Error P023
Display: Analog Input #1 Term 6-7 P0O03 2 Display: Speed Feedback P025 15
Display: Analog Input #2 Term 8 P004 2 Display: Speed Reference P026 15
Display: Analog Input #3 Term 10 PO05 2 Display: Technology Regulator Feedback P032 10
Display: Analog Input Term 4-5 PO01 2 Display: Technology Regulator Output PO30 10
Display: Analog Input Term 60-64 P002 2 Display: Technology Regulator Reference P033 10
Display: Analog Output #1 Term 14 P006 3 Display: Temperature P012
Display: Analog Output #2 Term 16 P0O07 3 Display: Torque Reference (After Limits) P021 17
Display: Analog Output #3 Term 18 P008 3 Display: Torque Reference (Before Limits) P022 17
Display: Analog Output #4 Term 20 P009 3 Display: Value of Point Selected at P044 P043 3
Display: Armature Current Reference P020 17/18 Display: Value of Point Selected at P046 P045
Display: Armature Gating Angle P018 18 Display: Warning Status (W00 to W15) P049
Display: Armature Line Voltage (Phase V-U) PO15 Display: Warning Status (W16 to W30) PO50
Display: Binary Input Status PO10 6 Draw / Ratio Mode Selection P470 13
Display: Binary Output Status PO11 4 Draw / Ratio Value P471 13
Display: CEMF Reference P039 19 Drive Control Word STW Source Selection P640 6
Display: Connector Point Displayed at P043 P0O44 3 Drive Control Word STWF Source Selection P641 6
Display: Connector Point Displayed at P045 P046 3 Drive Starting Delay (used with BOF 7) P093
Display: Connector Selected W/ P861.01 PO41 3 Drive Voltage Class: PIB Voltage PO70
Display: Connector Selected W/ P861.02 P042 3 Droop Enable Speed Controller BIF37 15
Display: Controller Operating Status P000 Droop Enable Technology Controller BIF36 10
Display: Fault Diagnostic Information P047 Droop Reference: Speed Regulator P555 15
Display: Field Current Reference P036 20 Droop, CEMF Regulator P277 19
Display: Field Gating Angle P034 20 Droop, Speed Regulator p227 15
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Droop: Speed Regulator P552 15 Fault Reset BIFO5
Droop: Speed Regulator - Threshold 1 P558 15 Fault Signal (External): Time Delay P767
Droop: Speed Regulator - Threshold 2 P561 15 Feed Forward: CEMF Regulator Mode pP273 19
Droop: Technology Regulator P427 10 Feed Forward: Field Current Reg Mode P253 20
Dyanamic Braking by Field Reversal BIF58 Feedback: Armature Current Display P019 18

E Feedback: Armature Current Selection P602 18
EEPROM Byte Write Access Number P871 Feedback: CEMF Source Selection P616 19
EEPROM Page Write Access Number P872 Feedback: Field Current Channel Offset P884
EEPROM: Parameter Storage P0O53 Feedback: Field Current Display P035 20
Enable CEMF Controller BIFO8 19 Feedback: Field Current Source Selection P612 20
Enable Inertia Compensation BIF39 16 Feedback: Main Analog - Filter Time P709 2
Enable Ramp Generator BIF09 14 Feedback: Main Analog - Offset Term 60-64 P707
Enable Reference BIF11 12 Feedback: Main Analog - Operating Mode P708 2
Enable Speed Controller BIFO7 15 Feedback: Main Analog - Scaling Term 60-64 P706 2
Enable Technology Controller BIFO6 10 Feedback: Main Analog Channel 1 - Offset P885
Ending Rounding Time, Ramp #1 P306 14 Feedback: Main Analog Channel 2 Offset P886
Ending Rounding Time, Ramp #2 P310 14 Feedback: Main Analog Display Term 60-64 P002 2
Ending Rounding Time, Ramp #3 P314 14 Feedback: Pulse Encoder P024 3
External Alarm (Low = Active) BIF54 Feedback: Speed Filter Time Constant P200 15
External Fault (Low = Active) BIF53 Feedback: Speed Regulator Display P025 15
External Fault Signal: Time Delay P767 Feedback: Speed Regulator, Derivative P205 15
External Field Loss BIF59 Feedback: Technology Reg Derivative P421 10

F Feedback: Technology Reg Filter Time P420 10
F004/F005, Phase Loss Monitor Threshold P353 Feedback: Technology Reg Source Select P63l 10
F006, Undervoltage Monitor Threshold P351 Feedback: Technology Regulator Display P032 10
F007, Overvoltage Monitor Threshold P352 Feedback: Voltage, Maximum Speed P115 15
F035, Stall Protection Monitor Threshold P355 Field Characteristics Measured, Flag PLLY
F038, Drive Overspeed Monitor Threshold P354 Field Control Operating Mode Po82 19
F042, Tachometer Loss Monitor Threshold P357 Field Converter AC Supply Voltage PO78
Failure Time RS232 USS Telegrams pP797 Field Current at 0% Flux P120 1920
Failure Time RS485 Peer to Peer Telergams P788 Field Current at 10% Flux P122 19720
Failure Time RS485 USS Telegrams P787 Field Current at 15% Flux P123 19720
Fault (Low = Fault) BOFO3 Field Current at 20% Flux P124 19/20
Fault Code Suppression P850 Field Current at 25% Flux P125 19/20
Fault Converter Cooling (F110) BOE27 Field Current at 30% Flux P126 19/20
Fault Diagnostic Information Display PO47 Field Current at 35% Flux p127 19720
Fault External (Low = Active) BIF53 Field Current at 40% Flux P128 19/20
Fault History (Last 4 Faults) PS80 Field Current at 45% Flux P129 19/20
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Field Current at 5% Flux P121 19/20 Field Reversing Contactor 2 "ON" BOF31
Field Current at 50% Flux P130 19/20 Field Supply Frequency, Filter Time p252 20
Field Current at 55% Flux P131 19/20 Field: Minimum Current Setpoint Limit P103 19
Field Current at 60% Flux P132 19/20 Field: Rated Motor Current P102 19
Field Current at 65% Flux P133 19/20 Filter Time , Speed Feedback P200 15
Field Current at 70% Flux P134 19/20 Filter Time , Speed Reference P228
Field Current at 75% Flux P135 19/20 Filter Time : Armature Current Detector P393
Field Current at 80% Flux P136 19/20 Filter Time : Armature Supply Frequency P152 18
Field Current at 85% Flux P137 19/20 Filter Time : Main Analog Feedback P709
Field Current at 90% Flux P138 19/20 Filter Time : Main Analog Reference P704 2
Field Current at 95% Flux P139 19/20 Filter Time : Minimum Field Current Detector P396
Field Current Display P035 20 Filter Time : Minimum Speed Detector pP372
Field Current Feedback - Offset Adjust pP884 Filter Time : Selectable Analog Input #1 P714 2
Field Current Feedback Source Selection P612 20 Filter Time : Selectable Analog Input #2 P719 2
Field Current Maximum Limit Selection P613 19 Filter Time : Selectable Analog Input #3 P724 2
Field Current Minimum Limit Selection P614 19 Filter Time : Selectable Analog Output #1 P742 3
Field Current Reference Display P036 20 Filter Time : Selectable Analog Output #2 P747 3
Field Current Reference Source Selection P611 19 Filter Time : Selectable Analog Output #3 P752 3
Field Current Reg, Feed Forward Mode P253 20 Filter Time : Selectable Analog Output #4 pP757 3
Field Current Reg, Integral Time Constant P256 20 Filter Time : Technology Regulator Feedback P420 10
Field Current Regulator Monitor P368 Filter Time for Ref = Feedback Detector P390
Field Current Regulator Transient Deviation P369 Filter Time, Absolute Value 1 P689 9
Field Current Regulator, Operating Mode P254 20 Filter Time, Absolute Value 2 P691
Field Current Regulator, Proportional Gain P255 20 Filter Time, Field Supply Frequency p252 20
Field Current Setpoint, Minimum Limit P103 19 Filter: Quality Factor, Band Rejection Filter #1 P202 15
Field Economizing, Current Level pP257 20 Filter: Quality Factor, Band Rejection Filter #2 P204 15
Field Economizing, Time Delay P258 20 Filter: Resonant Freq, Band Rejection Filter #1 P201 15
Field Economy Forced BIF56 20 Filter: Resonant Freq, Band Rejection Filter #2 P203 15
Field Gating Angle Display P034 20 Fixed Ref from STWF Cntl Wrd; No Ramp P414
Field Gating Angle, Maximum Limit P251 20 Fixed Current Ref: Cntrl word; P419 BIF23 17
Field Gating Angle, Minimum Limit P250 20 Fixed Ref from STWF Control Word P413
Field Line Voltage Supply Display P016 Fixed Reference BIF17 12
Field Loss External BIF59 Fixed Reference and Bypass Ramp BIF18 12
Field Resistance, Motor P112 20 Fixed Reference from STWF Control Word P409
Field Reversal Delay P092 Fixed Reference using Terminal 36 P406 6
Field Reversal Dyanamic Braking BIF58 Fixed Reference using Terminal 36 P406 6
Field Reversal Speed Direction Change BIF57 Fixed Reference using Terminal 39 P401 6
Field Reversing Contactor 1 "ON" BOF30 Fixed Reference using Terminal 40 P402 6
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Fixed Reference using Terminal 41 P403 Friction at 100% speed P530 16
Fixed Reference using Terminal 42 P404 Friction at 20% speed P522 16
Fixed Reference using Terminal 43 P405 Friction at 30% speed P523 16
Fixed Spd Ref: Cntrl Word; P416, Ramp BIF20 12 Friction at 40% speed P524 16
Fixed Spd Ref: Cntrl Word; P417, No Ramp BIF21 14 Friction at 50% speed P525 16
Fixed Technology Ref: Cntrl Word; P415 BIF19 10 Friction at 60% speed P526 16
Fixed Torque Ref: Cntrl Word; P418 BIF22 15 Friction at 70% speed P527 16
Fixed Value, Connector KO96 P096 7 Friction at 80% speed P528 16
Fixed Value, Connector KO97 P097 7 Friction at 90% speed P529 16
Fixed Value, Connector K098 P098 7 Function Generator - X Axis Values P698 7
Fixed Value, Connector K099 P099 7 Function Generator - Y Axis Values P699 7
Flag: Field Characteristics Measured P117 Function: Binary Input #1 (Term 39) P761 6
Flux: % Flux Field Current at 0% Flux P120 19/20 Function: Binary Input #2 (Term 40) P762 6
Flux: % Flux Field Current at 10% Flux pP122 19/20 Function: Binary Input #3 (Term 41) P763 6
Flux: % Flux Field Current at 15% Flux P123 19/20 Function: Binary Input #4 (Term 42) P764 6
Flux: % Flux Field Current at 20% Flux P124 19/20 Function: Binary Input #5 (Term 43) P765 6
Flux: % Flux Field Current at 25% Flux P125 19/20 Function: Binary Input #6 (Term 36) P766 6
Flux: % Flux Field Current at 30% Flux P126 19/20 Function: Binary Output #1 (Term 46) P771 4
Flux: % Flux Field Current at 35% Flux P127 19/20 Function: Binary Output #2 (Term 48) pP772 4
Flux: % Flux Field Current at 40% Flux P128 19/20 Function: Binary Output #3 (Term 50) pP773 4
Flux: % Flux Field Current at 45% Flux P129 19/20 Function: Binary Output #4 (Term 52) P774 4
Flux: % Flux Field Current at 5 % Flux P121 19/20 Function: Process Data - Ch. 1 P916 5
Flux: % Flux Field Current at 50% Flux P130 19/20 Function: Process Data - Ch. 2 P971 5
Flux: % Flux Field Current at 55% Flux P131 19/20 G
Flux: % Flux Field Current at 60% Flux P132  19/20 Gain: Proportional, Arm Current Regulator P155 18
Flux: % Flux Field Current at 65% Flux P133  19/20 Gain: Proportional, CEMF Regulator P275 19
Flux: % Flux Field Current at 70% Flux P134 19720 Gain: Proportional, Field Current Regulator P255 20
Flux: % Flux Field Current at 75% Flux P135  19/20 Gain: Proportional, Speed Regulator p225 15
Flux: % Flux Field Current at 80% Flux P136  19/20 Gating Angle: Armature Display PO18  13/18
Flux: % Flux Field Current at 85% Flux P137  19/20 Gating Angle: Armature Maximum Limit P151 18
Flux: % Flux Field Current at 90% Flux P138  19/20 Gating Angle: Armature Minimum Limit P150 18
Flux: % Flux Field Current at 95% Flux P139  19/20 Gating Angle: Field Display P034 20
Follow Signal; MOP P461 11 Gating Angle: Field, Maximum Limit P251 20
Forced Field Economizing BIFS6 20 Gating Angle: Field, Minimum Limit P250 20
Frequency Display PO17 Gear Output, Maximum RPM (Coarse) P450
Frequency: Armature Supply Filter Time P152 18 Gear Output, Maximum RPM (Fine) P451
Friction at 0% speed P520 16 H
Friction at 10% speed P52l 16 Hardware Configuration (Option Boards) P900
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History: Fault (Last 4 Faults) P880 Input B, Limit Detector 2 P671 9
Hysteresis: Armature Current Detector P392 Input B, Multiplier / Divider 1 P652 7
Hysteresis: Min Speed Detector (N < Nmin) P371 Input B, Multiplier / Divider 2 P663 7
Hysteresis: Minimum Field Current Detector P395 Input B, Multiplier / Divider 3 P674 7
Hysteresis: Speed Detector 1 (N < Nx1) P374 Input B, Switch 1 P657 8
Hysteresis: Speed Detector 2 (N < Nx2) P377 Input B, Switch 3 P677 8
Hysteresis: Speed Detector 3 (N < Nx3) P380 Input Binary Status Display P0O10 6
Hysteresis: Speed Detector 4 (N < Nx4) pP383 Input MOP Preset P466 11
Hysteresis: Speed Detector 5 (N < Nx5) P386 Input Ramp Gen Display (After Limits) P028 14
Hysterisis for Ref = Feedback Detector P389 Input Ramp Gen Display (Before Limits) P029 12
| Input Selector, Absolute Value 2 P669 9
| Key (Start) Function, Operator Panel P066 Input Selector, Adder 1 P650 7
Inching (JOG) Ref By-Passing Ramp STWF P410 Input Selector, Adder 2 Pe61 7
Inching (JOG) Reference STWF P409 Input Selector, Adder 3 P672 7
Inductance, Motor Armature Inductance P111 18 Input Selector, Function Generator Input pe64 7
Inertia Comp - Speed Error Threshold P543 16 Input Selector, Inverter 1 P655 8
Inertia Compensation - Acceleration P Gain P541 16 Input Selector, Inverter 2 P665 8
Inertia Compensation - Acceleration Source P544 16 Input Selector, Inverter 3 P675 8
Inertia Compensation - Load Accel Time P540 16 Input Selector, Limiter Input P668 8
Inertia Compensation - Operating Mode P545 16 Input Source Selection: Unit Armature Gating P600 18
Inertia Compensation Reference Selection P635 16 Integral Preset Value, Speed Regulator p220 15
Input A Select, Diameter / Divider Function P653 7 Integral Time, CEMF Regulator p276 19
Input A Selector, Switch 2 P666 8 Integral Time, Field Current Regulator P256 20
Input A, Limit Detector 1 P659 9 Integral Time, Speed Regulator P226 15
Input A, Limit Detector 2 P670 9 Integral Time: Armature Current Regulator P156 18
Input A, Multiplier / Divider 1 P651 7 Integral Time: Technology Regulator P426 10
Input A, Multiplier / Divider 2 P662 7 J
Input A, Multiplier / Divider 3 P673 7 Jog BIF13 12
Input A, Switch 1 P656 8 Jog and Bypass Ramp Generator BIF14 12
Input A, Switch 3 P676 8 JOG Ref from STWF Control Wrd; No Ramp P410
Input Absolute Value 1 P658 9 JOG Reference from STWF Control Word P409
Input Analog #1 Display Term 6-7 P003 2 JOG Reference using Terminal 36 P406
Input Analog #2 Display Term 8 P004 2 JOG Reference using Terminal 39 P401
Input Analog #3 Display Term 10 P0O05 2 JOG Reference using Terminal 40 P402
Input B Selector, Diameter / Divider Function P654 7 JOG Reference using Terminal 41 P403
Input B Selector, Switch 2 P667 8 JOG Reference using Terminal 42 P404
Input B, Limit Detector 1 P660 9 JOG Reference using Terminal 43 P405
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M Contactor Status Signal Input BIF55
K Main Analog Feedback - Filter Time Constant P709 2
Key Parameter PO51 Main Analog Feedback - Offset Adjustment P707 2
Main Analog Feedback - Operating Mode pP708 2
L Main Analog Feedback - Scaling Adjustment P706 2
Limit Detector 1 Hysteresis P693 9 .
Main Analog Feedback Channel 1 - Offset P885
Limit Detector 1 Output BOF34 9 .
Main Analog Feedback Channel 2 - Offset P886
Limit Detector 2 Hysteresis P695 9 . .
Main Analog Feedback Display P002 2
Limit Detector 2 Output BOF35 9 . .
Main Analog Reference "on" (Terminals 4 & 5) BIF43 2
Limit, Maximum Speed Reference P317 12 . . )
Main Analog Reference - Filter Time Constant P704 2
Limit, Minimum Speed Reference P318 12 . .
Main Analog Reference - Offset Adjustment P702 2
Limiter Function, Negative Limit P687 8 . .
Main Analog Reference - Operating Mode P703 2
Limiter Function, Positive Limit P686 8 . .
Main Analog Reference - Range Adjustment pP701 2
Limits Status Display P040 . i
Main Analog Reference Display POO1 2
Line Contactor OFF due to E-Stop BOF10 . . .
Main Analog Reference Limit Selection BIF24 13
Line Contactor Status BOF09 . ,
Main Analog Reference Polarity (Term 4 & 5) BIF48 2
Line Frequency Display P0O17 .
Main Analog Reference Threshold for Status 06 ~ P091
Line Voltage Display: Armature PO15 .
Master / Slave Selection BIF41 15
Linear Ramp #1, Acceleration Time P303 14 .
Master-Slave Operation, Control Word P229
Linear Ramp #1, Begin Rounding Time P305 14 . .
Max. Current Limit (Thermal Reduction) PO77
Linear Ramp #1, Deceleration Time P304 14 . . o
Maximum Gating Angle Limit, Armature P151 18
Linear Ramp #1, Ending Rounding Time P306 14 . . o
Maximum Gating Angle Limit, Field P251 20
Linear Ramp #2, Acceleration Time P307 14 . . . )
Maximum Motor RPM with Encoder Fine Adj P452 3
Linear Ramp #2, Begin Rounding Time P309 14 .
Maximum RPM of Gear Output (Coarse) P450
Linear Ramp #2, Deceleration Time P308 14 . .
Maximum RPM of Gear Output (Fine) P451
Linear Ramp #3 - Deceleration Time P312 14 .
Maximum Speed (Voltage Feedback) P115 15
Linear Ramp #3, Acceleration Time P311 14 . o
Maximum Speed Reference Limit P317 12
Linear Ramp #3, Begin Rounding Time P313 14 .
Maximum Speed: Pulse Encoder Coarse P143 3
Linear Ramp #3, Ending Rounding Time P314 14 . )
Maximum Speed: Pulse Encoder Fine P452 3
Linear Ramp Input, Negative Limit P316 13 . o
Maximum Wait Time: CS51-Port 1 P926
Linear Ramp Input, Positive Limit P315 13 . o
Maximum Wait Time: CS51-Port 2 (SST2) P929
Linear Ramp Output, Negative Limit P301 14
Message Interval: CS51-Port 1 (SST1) Max P926
Linear Ramp Output, Positive Limit P300 14
Message Interval: CS51-Port 2 (SST2) Max P929
Linear Ramp Reduction Factor Selection P624 14
Message Interval: RS232 Port (X501) Max. P797
Linear Ramp, Operating Mode P302 14
Message Interval: RS485 Port (X500) Max. P787
Load Acceleration Time: Inertia Comp P540 16 .
Message Suppression: Spontaneous P855
Logical "0" or "OFF" BOF00 4 - . .
Min. Field Current Det - Filter Time Constant P396
Logical "1" or "ON" BOFO01 4 - )
Min. Field Current Det - Hysteresis P395

M
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Min. Field Current Det - Threshold (If-min) P394 MOP Scaling P464 11
Minimum Diameter Adjustment P683 7 MOP Time Multiplier P465 11
Minimum Gating Angle, Armature P150 18 Motor Armature Inductance P111 18
Minimum Gating Angle, Field P250 20 Motor Armature Resistance P110 18
Minimum Output Limit Technology Regulator P634 10 Motor Brush Length Display P014
Minimum Spd Det - Hysteresis (N < Nmin) P371 Motor Current: Rated Armature Current P100
Minimum Speed Det - Filter Time pP372 Motor Field Resistance P112 20
Minimum Speed Detector Threshold P370 Motor Interface Option Mode Selection P145
Minimum Speed Limit pP318 12 Motor Interface Option, Temperature Det P146
Mode: Diagnostic Tracing Trigger P863 Motor Interface Option: Brush Length Disp P014
Mode: Draw/Ratio Selection P470 13 Motor Interface Option: Temperature Disp P013
Mode: MOP Selection P460 11 Motor It Protection (see section 10.9) P114
Mode: Selectable Analog Output #1 Term 14 P741 3 Motor Rated CEMF pP118 19
Mode: Selectable Analog Output #2 Term 16 P746 3 Motor Temperature Alarm Level P147
Mode: Selectable Analog Output #3 Term 18 P751 3 Motor Temperature Display PO13
Mode: Selectable Analog Output #4 Term 20 P756 3 Motor Temperature Shutdown Level P148
Monitor, Armature Current Regulator P364 Motor Thermal Time Constant P114
Monitor, CEMF Regulator P366 Motor Voltage: Armature Rated Voltage P101 19
Monitor, Field Current Regulator P368 Motor, Maximum RPM Encoder Coarse P143 3
Monitor, Overspeed Monitor (FO38) P354 Motor, Maximum RPM Encoder Fine P452 3
Monitor, Overvoltage (FO07) P352 Multiplication Factor, Multiply/Divide 1 P680 7
Monitor, Phase Loss (FO04 or FOO5) P353 Multiplication Factor, Multiply/Divide 2 P681 7
Monitor, Speed Regulator P362 Multiplication Factor, Multiply/Divide 3 P682 7
Monitor, Stall Protection (FO35) P355 Multiplier, MOP Time P465 11
Monitor, Tachometer Loss (F042) P357 N
Monitor, Undervoltage (FO06) P351 Negative Limit, Ramp Input P316 13
MOP Decrease BIF27 11 Negative Limit, Technology Control Output P431 10
MOP Follow Signal P461 11 Negative Limit, Technology Control Droop P433 10
MOP Increase BIF26 11 Negative Ramp Input Ref. Limit Selection P626 13
MOP Manual / Automatic follow BIF25 11 Negative Speed Reference Limit Selection P621 14
MOP Mode Selection Paso 11 Negative Torque Limit #1 P181 17
MOP Negative Polarity (Pushbutton) BIF30 11 Negative Torque Limit #2 P183 17
MOP Positive Polarity (Pushbutton) BIF29 11 Negative Torque Limit Control Source P606 17
MOP Preset BIF68 11 Negative, Speed Reference Reduction P320 13
MOP Preset Input P466 11 Normal Stop BIFO2 15
MOP Ramp Ramp-down Time PA463 11 Number of Recoder Data Points, Buffer P840
MOP Ramp Ramp-up Time P462 11
MOP Reverse Polarity (Switch) BIF28 11
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O Oscillation BIF12
O Key (Stop) Function, Operator Panel P0O67 Oscillation Reference 1 Time Duration P481 12
Offset Adjustment: Field Current Feedback P8s4 Oscillation Reference 2 Time Duration P483 12
Offset Adjustment: Main Analog Feedback P707 2 Oscillation Reference Value 1 P480 12
Offset Adjustment: Main Analog Feedback Ch 1  P885 Oscillation Reference Value 2 P482 12
Offset Adjustment: Main Analog Feedback Ch 2  P886 Output Mode, Trace Buffer P870
Offset Adjustment: Main Analog Reference P702 2 Output Scaling: Technology Regulator P428 10
Offset Adjustment: Select Analog Input #1 P712 2 Output: Analog #1 Display Term 14 P006 3
Offset Adjustment: Select Analog Input #2 P717 2 Output: Analog #2 Display Term 16 P07 3
Offset Adjustment: Select Analog Input #3 P722 2 Output: Analog #3 Display Term 18 P08 3
Offset Adjustment: Zero Cross-Over P887 Output: Analog #4 Display Term 20 P009 3
Offset: Selectable Analog Output #1 Term 14 P743 3 Output: Binary Status Display PO11 4
Offset: Selectable Analog Output #2 Term 16 P748 3 Output: Ramp Generator Display p027 14
Offset: Selectable Analog Output #3 Term 18 P753 3 Output: Technology Regulator Display P0O30 10
Offset: Selectable Analog Output #4 Term 20 P758 3 Overspeed Monitor (FO38) P354
Operating Hours Display P048 Overvoltage Monitor (FO07) P352
Operating Mode: Base RS232 Port (X501) P798 P
Operating Mode: Base RS485 Port (X500) P788 P641 Control Word: BIF Assignment P642 6
Operating Mode: Binary Outputs P770 4 Parameter Access Level (Key Parameter) PO51
Operating Mode: Current Output (Term. 12) P739 3 Parameter Copy Function PO55
Operating Mode: Diagnostic Tracing P867 Parameter Display Selection P052
Operating Mode: Field Control P082 19 Parameter Memory Storage P053
Operating Mode: Inertia Compensation P545 16 Parameter Set 2 Active BIF33
Operating Mode: Main Analog Feedback P708 2 Parameter Set 3 Active BIF34
Operating Mode: Main Analog Reference P703 Parameter Set 4 Active BIF35
Operating Mode: Power Section P0O74 18 Parameter Set to be Displayed P054
Operating Mode: Selectable Analog Input #1 P713 2 Parameter Set, Display Active Set P056
Operating Mode: Selectable Analog Input #2 P718 Parameter Words, CS51-Port 1 (SST1) P925
Operating Mode: Selectable Analog Input #3 P723 2 Parameter Words, CS51-Port 2 (SST2) P928
Operating Mode: Technology Regulator P424 10 Parameter Words, RS232 Port (X501) P792
Operating Mode: Thyristor Diagnostics P860 Parameter Words, RS485 Port (X500) pP782
Operating Panel Display - Line 1 P0O64 Phase Loss Monitor (FOO4 or FO05) P353
Operating Panel Display - Line 2 P065 Pl - P Speed Reg Switch, Speed Threshhold p222
Operating Status Display P0O00O Pl - P Speed Regulator Switch Over BIF38
Operator Panel, “I” Key (Start) Function P0O66 Polarity Analog Input 1 (Terminals 6 & 7) BIF50 2
Operator Panel, “O” Key (Stop) Function P067 Polarity Analog Input 2 (Terminals 8 & 9) BIF51 2
Option Board Alarm P913 Polarity Analog Input 3 (Terminals 10 & 11) BIF52 2
Option Boards: Hardware Configuration P900 Polarity Main Analog Reference (Terminals 4 BIF48

&5)
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Position Sensing Mode Selection P144 Pulse Encoder Maximum Speed Coarse P143 3
Positive Limit, Ramp Input P315 13 Pulse Encoder Maximum Speed Fine P452 3
Positive Limit, Technology Controller Droop P432 10 Pulse Encoder Feedback Display P024 3
Positive Limit, Technology Controller Output P430 10 Pulse Encoder Maximum Speed P143 3
Positive Ramp Input Ref. Limit Selection P625 13 Pulse Encoder Mode Selection P142 3
Positive Speed Reference Limit Selection P620 14 Pulse Encoder Mode Selection P142 3
Positive Torque Limit #1 P180 17 Pulse Encoder Pulses per Revolution P141 3
Positive Torque Limit #2 P182 17 Pulse Encoder, Pulses per Revolution P141 3
Positive Torque Limit Control Source P605 17 Pulse Encoder, Type P140 3
Positive, Speed Reference Reduction P319 13 Pulse Encoder, Type P140
Power Interface Board (PIB) Voltage Type PO70 Push-button Start / Stop Mode P769
Power Section Control Word 1Q / 4Q P074 18 Q
Power Section Type - Europe/USA PO76 Quality Factor, Band Rejection Filter #1 P202 15
Power Section Voltage Monitor PO89 Quality Factor, Band Rejection Filter #2 P204 15
Preset MOP BIF68 11 Quick Stop (Low = Stop) BIFO4 15,17
Preset Reference Terminal 36 P406 R
Preset Reference Terminal 39 P401 Ramp #1, Acceleration Time P303 14
Preset Reference Termfnal 40 Pa02 Ramp #1, Beginning Rounding Time P305 14
Preset Reference Terminal 41 P403 Ramp #1, Deceleration Time P304 14
Preset Reference Terminal 42 P404 Ramp #1, Ending Rounding Time P306 14
Preset Reference Terminal 43 P405 Ramp #2, Acceleration Time P307 14
Process Data Control Source Poll Ramp #2, Beginning Rounding Time P309 14
Process Data Selection Ch. 1 P916 5 Ramp #2, Deceleration Time P308 14
Process Data Selection CS51 Ch. 2 P971 5 Ramp #2, Ending Rounding Time P310 14
Process Data Words, CS51-Port 1 (SST1) P924 Ramp #2, Ending Rounding Time P310 14
Process Data Words, CS51-Port 2 (SST2) P927 Ramp #3 - Deceleration Time P312 14
Process Data Words, RS232 Port (X501) P791 Ramp #3, Acceleration Time P311 14
Process Data Words, RS485 Port (X500) P781 Ramp #3, Beginning Rounding Time P313 14
Process Regulator: See Technology Regulator Ramp #3, Ending Rounding Time p314 14
Proportional Gain, CEMF Regulator P275 19 Ramp Generator Active BOF12
Proportional Gain, Field Current Regulator P255 20 Ramp Generator Enable BIFO9 14
Proportional Gain: Armature Current Regulator P155 18 Ramp Generator Hold BIF10 14
Proportional Gain: Speed Regulator P225 15 Ramp Generator Input Display (After Limits) P028 14
Proportional Gain: Technology Regulator P425 10 Ramp Generator Input Display (Before Limits) P029 12
Protocol Selection: CS51-Port 1 P902 Ramp Generator Output Display PO27 14
Protocol Selection: CS51-Port 2 P906 Ramp Generator set 2 (P307 to P310) BIF31 14
Protocol Selector: RS232 Port (X501) P790 Ramp Generator set 3 (P311 to P314) BIF32 14
Protocol Selector: RS485 Port (X500) P780
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Ramp Input Speed Reference Selection P623 13 Reference Main Analog Offset Adjustment P702 2
Ramp Input, Negative Limit P316 13 Reference Main Display PO01 2
Ramp Input, Positive Limit P315 13 Reference Negative Speed Reduction P320 13
Ramp Operating Mode P302 14 Reference Positive Speed Reduction P319 13
Ramp Output, Negative Limit P301 14 Reference Preset #1, Terminal 39 P401
Ramp Output, Positive Limit P300 14 Reference Preset #2 Terminal 40 P402
Ramp Preset Source P629 14 Reference Preset #3 Terminal 41 P403
Ramp-down Time: MOP Ramp P463 11 Reference Preset #4 Terminal 42 P404
Ramp-up Time: MOP Ramp P462 11 Reference Preset #5 Terminal 43 P405
Rated Controller Armature Current PO72 Reference Preset #6 Terminal 36 P406
Rated Controller Field Current P0O73 Reference Ramp Input Speed Ref Select P623 13
Rated Motor Current, Armature P100 19 Reference Rated Motor CEMF, Display P039 19
Rated Motor Current, Field P102 Reference Spd Select (Before Ref. Enable) P628 10
Rated Motor Speed - Field Weakening P119 19 Reference Speed Reached (see P362) BOF22
Rated Motor Voltage, Armature P101 19 Reference Speed Regulator Display P026 15
Rated Speed at Rated CEMF, Base Speed P119 19 Reference Speed Regulator Input Select P622 14
Ratio / Draw Value P471 13 Reference Speed Select (After Ref. Enable) P627 12
Ready to Operate (Waiting for the Enable) BOFO05 Reference Technology Regulator Display P033 10
Ready to start (Waiting for Start) BOF04 Reference Technology Regulator Selection P630 10
Recorded Values, Diagnostic Buffer 1 pP841 Reference Torque, Display After Limits P021 17
Recorded Values, Diagnostic Buffer 2 P842 Reference Torque, Display Before Limits P022 17
Recorded Values, Diagnostic Buffer 3 P843 Regulation Mode; Speed Controller P084 15
Recorded Values, Diagnostic Buffer 4 P844 Release Timer, Brake P087
Recorded Values, Diagnostic Buffer 5 P845 Resistance, Motor Armature P110 18
Recorded Values, Diagnostic Buffer 6 P846 Resistance, Motor Field P112 20
Recorded Values, Diagnostic Buffer 7 p847 Resonant Frequency, Spd Reject Filter #1 P201 15
Recorded Values, Diagnostic Buffer 8 P848 Resonant Frequency, Spd Reject Filter #2 P203 15
Recording Speed, Analog Output Trace P868 Reverse Direction of Rotation Status BOF13
Reference Armature Current Display P020 18 Rounding, Ramp #1 Beginning Time P305 14
Reference Armature Current Source Selection P601 17 Rounding, Ramp #1 Ending Time P306 14
Reference CEMF Source Selection P615 19 Rounding, Ramp #2 Beginning Time P309 14
Reference Enable BIF11 12 Rounding, Ramp #2 Ending Time P310 14
Reference Field Current Display P036 18 Rounding, Ramp #3 Beginning Time P313 14
Reference Field Current Source Selection P611 18 Rounding, Ramp #3 Ending Time P314 14
Reference Inertia Compensation Select P635 16 RS232 Port (X501) - Baud Rate P793
Reference Main - Operating Mode P703 2 RS232 Port (X501) - Bus Address P796
Reference Main - Range Adjustment P701 2 RS232 Port (X501) - Failure Time P797
Reference Main Analog Filter Time Constant P704 2 RS232 Port (X501) - Operating Mode pP798
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RS232 Port (X501) - Parameter Words pP792 Select: Field Current Reference Source P611 19
RS232 Port (X501) - Process Data Select P794 5 Select: Field Current Reg Operating Mode P254 20
RS232 Port (X501) - Process Data Words P791 Select: Field Gating Input Source P610 20
RS232 Port (X501) - Protocol Selector P790 Select: Inertia Compensation Reference P635 16
RS485 Port (X500) - Baud Rate P783 Select: MOP Mode P460 11
RS485 Port (X500) - Bus Address P786 Select: Motor Interface Option Mode P145
RS485 Port (X500) - Failure Time p787 Select: Negative Ramp Input Ref. Limit P626 13
RS485 Port (X500) - Parameter Words pP782 Select: Negative Speed Reference Limit P621 14
RS485 Port (X500) - Peer Failure Time p788 Select: Operating Panel Display Options P063
RS485 Port (X500) - Process Data Select pP784 5 Select: Parameter Set P054
RS485 Port (X500) - Process Data Words P781 Select: Position Sensing Mode P144
RS485 Port (X500) - Protocol Selector P780 Select: Positive Ramp Input Ref. Limit P625 13
RUN Status BOF06 Select: Positive Speed Reference Limit P620 14

S Select: Pulse Encoder Mode P142 3
Sampling Interval: Diagnostic Tracing P865 Select: Pulse Tachometer Mode P142 3
Scaling Adjustment: Main Analog Feedback P706 2 Select: Ramp Input Speed Reference P623 13
Scaling Adjustment: Main Analog Reference P701 2 Select: Ramp Operating Mode P302 14
Scaling Adjustment: Select Analog Input #1 P711 2 Select: Ramp Reduction Factor Source P624 14
Scaling Adjustment: Select Analog Input #2 P716 2 Select: Speed Feed Forward Mode P223 15
Scaling Adjustment: Select Analog Input #3 P721 2 Select: Speed Feedback PO83 15
Scaling: MOP P464 11 Select: Speed Feedback Source P609 15
Scaling: Selectable Analog Output #1 P744 3 Select: Speed Ref. (After Ref. Enable) P627 12
Scaling: Selectable Analog Output #2 P749 3 Select: Speed Ref. (Before Ref. Enable) P628 12
Scaling: Selectable Analog Output #3 P754 3 Select: Speed Regulation Mode PO84
Scaling: Selectable Analog Output #4 P759 3 Select: Speed Regulator Input Ref P08 15
Select: Arm Current Feed Forward Mode P153 18 Select: Speed Regulator Input Ref P62z 14
Select: Armature Current Regulator Mode P154 18 Select: Speed Regulator Operating Mode P224 15
Select: CEMF Feedback Source P616 19 Select: Technology Reg. Output Scaling P633 10
Select: CEMF Reference Source P615 19 Select: Technology Regulator Feedback Source  P631 10
Select: CEMF Regulator Operating Mode P274 19 Select: Technology Regulator Reference P630 10
Select: Draw/Ratio Mode P470 13 Select: Torque / Current Regulation P170 17
Select: Drive STW Control Word Source P640 6 Select: Torque Direction Dead-band Pleo 18
Select: Drive STWF Control Word Source P641 Selectable Analog Input #1 - Mode P713 2
Select: Europe/USA PO76 Selectable Analog Input #1 - Scaling P711 2
Select: Field Current Feedback Source P612 20 Selectable Analog Input #1 - Filter Time P714 2
Select: Field Current Maximum Limit P613 19 Selectable Analog Input #1 - Offset Adjust P712 2
Select: Field Current Minimum Limit P614 19 Selectable Analog Input #2 - Mode P718 2

Selectable Analog Input #2 - Filter Time P719 2

Page 15



ndex

Block Block

i Diagm o Diagm
Description Function |Page Description Function |Page
Selectable Analog Input #2 - Offset Adjust pP717 2 Source Selection: Arm Current Reference P601 17
Selectable Analog Input #2 - Scaling P716 2 Source Selection: Armature Gating Input P600 18
Selectable Analog Input #3 - Mode p723 2 Source Selection: CEMF Feedback P616 19
Selectable Analog Input #3 - Scaling pP721 2 Source Selection: CEMF Reference P615 19
Selectable Analog Input #3 - Filter Time P724 2 Source Selection: Field Current Feedback P612 20
Selectable Analog Input #3 - Offset Adjust pP722 2 Source Selection: Field Current Max Limit P613 19
Selectable Analog Output #1 (Term 14) P740 3 Source Selection: Field Current Min Limit P614 19
Selectable Analog Output #1 - Filter Time pP742 3 Source Selection: Field Current Reference P611 19
Selectable Analog Output #1 - Mode P741 3 Source Selection: Field Gating Input P610 20
Selectable Analog Output #1 - Offset P743 3 Source Selection: Inertia Comp Reference P635 16
Selectable Analog Output #1 - Scaling P744 3 Source Selection: Negative Ramp Limit P626 13
Selectable Analog Output #2 (Term 16) P745 3 Source Selection: Negative Speed Limit P621 14
Selectable Analog Output #2 - Filter Time pP747 3 Source Selection: Positive Ramp Limit P625 13
Selectable Analog Output #2 - Mode P746 3 Source Selection: Positive Speed Limit P620 14
Selectable Analog Output #2 - Offset P748 3 Source Selection: Ramp Input Reference P623 13
Selectable Analog Output #2 - Scaling P749 3 Source Selection: Speed Feedback P609 15
Selectable Analog Output #3 (Term 18) P750 3 Source Selection: Speed Reference P627 12
Selectable Analog Output #3 - Filter Time P752 3 Source Selection: Speed Reference P628 12
Selectable Analog Output #3 - Mode P751 3 Source Selection: Speed Reference P608 15
Selectable Analog Output #3 - Offset P753 3 Source Selection: Speed Reference P622 14
Selectable Analog Output #3 - Scaling P754 3 Source Selection: STW Control Word P640 6
Selectable Analog Output #4 (Term 20) P755 3 Source Selection: STWF Control Word P641
Selectable Analog Output #4 - Filter Time P757 3 Source Selection: Tech Reg Feedback P631 10
Selectable Analog Output #4 - Mode P756 3 Source Selection: Tech Reg Reference P630 10
Selectable Analog Output #4 - Offset P758 3 Source Selection: Tech Reg. Output Scaling P633 10
Selectable Analog Output #4 - Scaling P759 3 Source Selection: Torque Reference P607 15
Set Binary Output terminal 46 on (BOF02) BIF61 Source, Ramp Preset P629 14
Set Binary Output terminal 48 on (BOF02) BIF62 Speed < Maximum Speed BOF23
Set Binary Output terminal 50 on (BOF02) BIF63 Speed Controller Enable BIFO7
Set Binary Output terminal 52 on (BOF02) BIF64 Speed Dependent Cur Lim Mode P109 17
Set binary outputs from BIF61 .. BIF64 BOF02 Speed Dependent Cur Limit, Current Pt. 1 P105 17
Setpoint: Minimum Field Current P103 19 Speed Dependent Cur Limit, Current Pt. 2 P107 17
Shutdown Level, Motor Temperature P148 Speed Dependent Cur Limit, Speed Pt. 1 P104 17
Signal: MOP Follow P461 11 Speed Dependent Cur Limit, Speed Pt. 2 P106 17
Slave Drive Current Reference Source P500 15 Speed Detector #1 - Filter Time Constant P375
Software Version Display P060 Speed Detector #1 - Hysteresis (N < Nx1) P374
Source Selection: Ramp Reduction Factor P624 14 Speed Detector #1 - Threshold Nx1 P373
Source Selection: Arm Current Feedback P602 18 Speed Detector #2 - Filter Time Constant pP378
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Speed Detector #2 - Hysteresis (N < Nx2) pP377 Speed Ref. Source Selection P628 12
Speed Detector #2 - Threshold Nx2 P376 Speed Reference Display P026 15
Speed Detector #3 - Filter Time Constant P381 Speed Reference Source Selection P608 15
Speed Detector #3 - Hysteresis (N < Nx3) P380 Speed Reference, Filter Time Constant pP228 15
Speed Detector #3 - Threshold Nx3 P379 Speed Reference, Negative Limit P301 14
Speed Detector #4 - Filter Time Constant P384 Speed Reference, Negative Reduction P320 13
Speed Detector #4 - Hysteresis (N < Nx4) P383 Speed Reference, Positive Limit P300 14
Speed Detector #4 - Threshold Nx4 pP382 Speed Reference, Positive Reduction P319 13
Speed Detector #5 - Filter Time Constant pP387 Speed Regulator - Droop P552 15
Speed Detector #5 - Hysteresis (N < Nx5) P386 Speed Regulator - Droop - Threshold 1 P558 15
Speed Detector #5 - Threshold Nx5 P385 Speed Regulator - Droop - Threshold 2 P561 15
Speed Detector, Min - Hysteresis (N < Nmin) P371 Speed Regulator - Droop Reference P555 15
Speed Detector, Minimum - Filter Time pP372 Speed Regulator - | Part - Threshold 1 P557 15
Speed Detector, Minimum Threshold Nmin P370 Speed Regulator - | Part - Threshold 2 P560 15
Speed Direction Change by Field Reversal BIF57 Speed Regulator - | Part Reference P554 15
Speed Error Display P023 Speed Regulator - Integral Time Constant P551 15
Speed Error Threshold: Inertia Compen P543 16 Speed Regulator - P Gain - Threshold 1 P556 15
Speed Feed Forward Operating Mode pP223 15 Speed Regulator - P Gain - Threshold 2 P559 15
Speed Feedback Display P025 15 Speed Regulator - P Gain Reference P553 15
Speed Feedback Filter Time Constant P200 15 Speed Regulator - Proportional Gain P550 15
Speed Feedback Polarity Reversal BIF40 15 Speed Regulator Enabled Mode P084 15
Speed Feedback Selection P083 15 Speed Regulator Feedback, Derivative P205 15
Speed Feedback Source Selection P609 15 Speed Regulator Input Reference Select P622 14
Speed Limit, Maximum Reference Limit P317 12 Speed Regulator Monitor P362
Speed Limit, Minimum Reference Limit P318 12 Speed Regulator Operating Mode pP224 15
Speed n < n(x1) n(x1) is set using P373 BOF16 Speed Regulator Transient Deviation P363
Speed n < n(x2) n(x2) is set using P376 BOF17 Speed Regulator, Droop p227 15
Speed n < n(x3) n(x3) is set using P379 BOF18 Speed Regulator, Integral Setpoint #1 P220 15
Speed n < n(x4) n(x5) is set using P382 BOF19 Speed Regulator, Integral Setpoint #2 P221 15
Speed n < n(x5) n(x5) is set using P385 BOF20 Speed Regulator, Integral Time Constant P226 15
Speed n<n(min) n(min) is set using P370 BOF21 Speed Regulator, Proportional Gain P225 15
Speed Pt. 1, Speed Dependent Cur Limit P104 17 Speed Regulator: Add'l. Reference STWF P417
Speed Pt. 2, Speed Dependent Cur Limit P106 17 Speed, Pulse Encoder Maximum P143 3
Speed Ref Fixed: Cntrl Word BIF 21 P417 Speed, Rated at Rated CEMF P119 19
Speed Ref Fixed: Cntrl Word BIF20 P416 Speed, Torque Limit Changeover P184 17
Speed Ref Fixed: Cntrl Word; P416 BIF20 12 Speed: Overspeed Monitor (FO38) P354
Speed Ref Fixed: Cntrl Word; P417 BIF21 14 Speed: Regulator Monitor Threshold P362
Speed Ref. Source Selection P627 12 Spontaneous Message Suppression P855

Page 17



Index

Block Block
i Diagm o Diagm

Description Function |Page Description Function |Page
SST1: CS51-Port 1 - Failure Time P926 Technology Regulator Derivative Adjust. P421 10
SST1: CS51-Port 1 - Parameter Words P925 Technology Regulator Feedback Display P032 10
SST1: CS51-Port 1 - Process Data Words P924 Technology Regulator Feedback Filter Time P420 10
SST2: CS51-Port 2 - Failure Time P929 Technology Regulator Feedback Selection P631 10
SST2: CS51-Port 2 - Parameter Words P928 Technology Regulator Operating Mode P424 10
SST2: CS51-Port 2 - Process Data Words P927 Technology Regulator Output Display P030 10
Stall Protection Monitor (FO35) P355 Technology Regulator Pos Limit Selection P632 10
Start (I Key) Function, Operator Panel P0O66 Technology Regulator Ref Filter Time pP422 10
Starting Method: momentary - maintained P769 Technology Regulator Reference Display PO33 10
Status Display Converter Operation P0O00O Technology Regulator Reference Selection P630 10
Status: Limits Display P040 Technology Regulator, Min. Output Limit P634 10
Status: Warning Display (W00 to W15) P049 Telegram Length: CS51-Port 1 P903
Status: Warning Display (W16 to W30) P050 Telegram Length: CS51-Port 2 P07
Stop (O Key) Function, Operator Panel P067 Temperature Detector, Motor Interface Option P146
Stop Coast (Low = Stop) BIF03 Temperature Display P012
Stop Normal BIF02 Temperature, Motor Alarm Level P147
Stop Quick (Low = Stop) BIFO4 15,17,18 Temperature, Motor Shutdown Level P148
Supply Voltage Stability Time P090 Terminal 36 Binary Input Function Selector P766
Suppression: Fault Code P850 Terminal 39 Binary Input Function Selector P761
Switch #1 control BIF65 8 Terminal 40 Binary Input Function Selector P762
Switch #2 control BIF66 8 Terminal 41Binary Input Function Selector P763
Switch #3 control BIF67 8 Terminal 42 Binary Input Function Selector P764
Switch, Pl - P Speed Regulator Threshhold pP222 Terminal 43 Binary Input Function Selector P765

T Terminal 46 Binary Output Function Selector P771 4
Tachometer Loss Monitor (F042) P357 Terminal 48 Binary Output Function Select P772 4
Tachometer, Pulse Encoder Type P140 3 Terminal 50 Binary Output Function Select P773 4
Technology Controller Droop, Neg Limit P433 10 Terminal 52 Binary Output Function Select P774 4
Technology Controller Droop, Pos Limit P432 10 Thermal Reduction Factor Po77
Technology Controller Enable BIFO6 10 Thermal Time Constant, Motor P114
Technology Controller Output, Neg Limit P431 10 Thread BIF1S 12
Technology Controller Output, Pos Limit P430 10 Thread and Bypass Ramp Generator BIF16 12
Technology Ref Fixed: Cntrl Word BIF19 P415 Thread Ref from STWF Cntl Wrd; No Ramp P41l
Technology Ref Fixed: Cntrl Word; P415 BIF19 10 Thread Ref from STWF Control Word P4l12
Technology Reg. Output Scaling Selection P633 10 Thread Reference using Terminal 36 P406
Technology Regulator - Droop P427 10 Thread Reference using Terminal 39 P401
Technology Regulator - Integral Time P426 10 Thread Reference using Terminal 40 P402
Technology Regulator - Output Scaling P428 10 Thread Reference using Terminal 41 P403
Technology Regulator - Proportional Gain P425 10 Thread Reference using Terminal 42 PA404

Page 18



Index

Block Block

i Diagm o Diagm
Description Function |Page Description Function |Page
Thread Reference using Terminal 43 P405 Time-Out: Power Section Voltage P089
Threshold Value: Diagnostic Trace Trigger P864 Time: CEMF Regulator Transient Deviation P367
Threshold, Main Reference, for Status 06 P091 Time: Speed Regulator Transient Deviation P363
Threshold, Minimum Speed Detector P370 Time: Stall Protection Monitor (FO35) P355
Threshold, PI - P Speed Regulator Switch p222 Timer, Brake Closing P088
Threshold: Armature Current Detector (Ix) P391 Timer, Brake Release pP0o87
Threshold: Min. Field Current (If-min) P394 Torque / Current Mode Selector P170 17
Threshold: Speed Detector #1 Nx1 pP373 Torque / Current Regulation Selection P170 17
Threshold: Speed Detector #2 Nx2 P376 Torque Direction 1, Current Limit P171 17
Threshold: Speed Detector #3 Nx3 P379 Torque Direction 2, Current Limit P172 17
Threshold: Speed Detector #4 Nx4 P382 Torque Direction Change Deadband P159 18
Threshold: Speed Detector #5 Nx5 P385 Torque Direction Change Interlock BIF60 18
Thyristor Diagnostics - Operating Mode P860 Torque Direction Change Signal BOF32
Time Constant - Acceleration Comp Filter P546 16 Torque Direction Control P160 18
Time Constant, Motor Thermal P114 Torque Direction I: Current Limit Control P603 17
Time Constant: Filter Field Supply Freq pP252 20 Torque Direction II: Current Limit Control P604 17
Time Constant: Filter, Speed Reference P228 15 Torque Limit #1, Negative P181 17
Time Constant: Integral, CEMF Regulator P276 19 Torque Limit #1, Positive P180 17
Time Constant: Integral, Field Current Reg P256 20 Torque Limit #2, Negative P183 17
Time Constant: Integral, Speed Regulator P226 15 Torque Limit #2, Positive p182 17
Time Constant: Main Analog Feedback Filter P709 2 Torque Limit Set Selection BIF42
Time Constant: Main Analog Reference Filter P704 2 Torque Limit, Changeover Speed P184 17
Time Constant: Selectable Analog Input #2 P719 2 Torque Ref Fixed: Cntrl Word BIF22 P418
Time Constant: Selectable Analog Input #3 P724 2 Torque Ref Fixed: Cntrl Word; P418 BIF22 15
Time Constant: Selectable Analog Output #1 P742 3 Torque Reference Display (After Limits) P021 12&17
Time Constant: Selectable Analog Output #2 p747 3 Torque Reference Display (Before Limits) P022 12 &17
Time Constant: Selectable Analog Output #3 P752 3 Torque Reference Source Selection P607 15
Time Constant: Selectable Analog Output #4 P757 3 Trace Buffer Analog Output Mode P869
Time Delay - Binary Output #1 Term 46 P775 4 Tracing (Diagnostic): Operating Mode P867
Time Delay - Binary Output #2 Term 48 P776 4 Tracing (Diagnostic): Sampling Interval P865
Time Delay - Binary Output #3 Term 50 P777 4 Tracing (Diagnostic): Trigger Delay P866
Time Delay - Binary Output #4 Term 52 pP778 4 Tracing Trigger (Diagnostic): Connector No. P862
Time Delay Field Economizing pP258 20 Tracing Trigger (Diagnostic): Mode P863
Time Delay for External Fault Signal P767 Tracing Trigger (Diagnostic): Threshold P864
Time Delay RS232 USS Telegrams pP797 Transient Deviation, Arm Current Regulator P365
Time Delay RS485 Peer to Peer Telergams P788 Transient Deviation, CEMF Regulator P367
Time Delay RS485 USS Telegrams p787 Transient Deviation, Field Current Reg P369
Time-Out: Supply Volt Stabilizing Monitor P090 Transient Deviation, Speed Regulator P363
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Trigger Delay: Diagnostic Tracing P866 X500 Port: RS485 Process Data Selection P784 5
Trigger Location Trace Buffer P849 X501 Port - RS232 Protocol Selector P790
X501 Port: RS232 Bus Address P796

U X501 Port: No. of RS232 Parameter Words P792
Undervoltage Monitor (FO06) P351 X501 Port: No. of RS232 Process Data Words P791
Up to Speed BOF22 X501 Port: RS232 Baud Rate P793

X501 Port: RS232 Failure Time P797

V X501 Port: RS232 Operating Mode P798
Voltage Cross-Over: Motor Rated CEMF P118 19 X501 Port: RS485 Process Data Selection P794 5
Voltage Failure Interval P086
Voltage Feedback: Maximum Speed P115 15 Z
Voltage: Actual Armature, Display PO38 3 Zero Cross-Over - Offset Adjustment P887
Voltage: Actual CEMF, Display PO37 3/19 Zero Speed Detector (Minimum Speed Detector) P370
Voltage: Armature Converter AC Line PO71
Voltage: Armature Supply Display P0O15
Voltage: Field Supply Display P0O16
Voltage: Motor Armature, Rated P101 19
Voltage: Motor Rated CEMF pP118 19
Voltage: Overvoltage Monitor (FO07) P352
Voltage: Phase Loss Threshld (FO0O4 FO05) P353
Voltage: Power Interface Board Voltage Class PO70
Voltage: Power Section Monitor P089
Voltage: Supply Stability Monitor P090
Voltage: Undervoltage Monitor (FO06) P351

W
Warning (Low = Active) BOF24
Warning Status Display (W00 to W15) P049
Warning Status Display (W16 to W30) P0O50
Warning, Converter Overload BOF26
Warning, Motor OL ( W01 or W05 or WO6) BOF25

X
X500 Port - RS485 Protocol Selector P780
X500 Port: RS485 Bus Address P786
X500 Port: No. of RS485 Parameter Words P782
X500 Port: No. of RS485 Process Data Words pP781
X500 Port: RS485 Baud Rate P783
X500 Port: RS485 Failure Time p787
X500 Port: RS485 Peer Failure Time p788

Page 20



B 7 9 [ S L4 v [ € [ z
T 199US OO N > 7evV4d9 002 A
MIIAYIAO HOLYINDTH WVHOVIA %0018 _\/_<m mu<_m_ V_OOI_m A-O3FHONIS
? [xx]
1 NOILONN4 LNdLNO AYVYNIG = 409
— Movaa33d NWNT0D TVIILYIA \-
43 H3ANNN 133HS NOILONNS LNdNI AdVNIE = 19
N YOLOW ‘3ONIYISTY SSOYO 13THS
|| e e
QyvMy0d a334 ayvmyod @334
308NOS LNdNI Q4v08 NOILdO = P
LNdNI NOILONNZ LINN 3Sve =2
304N0S LNdNI TvI¥3S =4
3 FIONVILYD o 4 304N0S LNdNI DOTYNY = &
Y3LYIANOD @131
YITIOHINOD | f— d3Lwn YITIOHUINOD ﬂ page
AN3HENO a1314 AN3¥YNO a13Id W3 HOLOW
0z 133HS 6T 133HS ERNECEEED]
- W3
HOLOW an3oa3al
Movea3ad ONILINIM 3H0438 S3ONTYT4TY
a IN3™END @13l SIONTYIIY =
LIN3¥END 1314 IvNOILIday
IvNOILlaay
[N
o)
ANTVA LINIM <]
IN3™AND @134
Q
<
SHOLvVINS3d a13id @
1nd1no ]
»ovaa3ad H3TI0HLNOD Yovaa3sad IS
a33ds ADOTONHOAL ADOTONHOAL %
2 —~
(@)
=
ayvmyod @334 =
2
<
>
o
ERGIN . _\I EEIETlale ) _\I nw
aLvo ERNENEREN] Aﬂl Aﬂl |
| mwmmwov‘ww YITIOULNOD | f+—q 3L NN HILWC 43TI0HLNOD Aﬂl 3L H3LIAM HITIOULINOD
IN3HYND IN3HYND andyoL a3ads EONENEREN] HOLYHIANIO dWVY ER\ENEEEN] ADOTONHOIL
8T 133HS LT 133HS LT 133HS LT 133HS ST 133HS ¥T 133HS ¥T 133HS [PREE] 0T I33H
9
¥ovaa3aad ONILININ ONILIAI S3ONTHI4TY S3IONIHIHTY EERINEREEER] SIONIHIHTY ERINEREEEL]
LIN3HAND RETEN ENIeEEL! Qaads IvNOILIday IvNOILIday IvNOILIaaY ADOTONHOIL
JNLvnev S3ONIUIITY SFONIHIATY JYNOLLIAaY
3IndYOL 3IndYOL
IvNOLLIaavy JIVYNOLLIaay
— ANTIVA LINM ANTIVA LINM YOLVHINID dWVY HOLYHINIO divY
ANFHAND 3IndyoL 3HL ¥3L4V 3HL 340439
ANTIVA LINNM ANTVA LINIM
ERNEREEER] ERENEEY
v
8 L 9 S k._.'y v € z




8 7 9 [ S ‘._.‘ v [ € [ 3
2133HS OO N > 7Zvd9 002 A
sinavsomw | NVEOVIA MO0 H-OFHONIS
renbip <-- boreue
SwT
%00T #
- o [+ e A_ le—— o oTTYNIWNTL
ENIDOTYNY  LOOM (L 418) 10313S (25 d19) 3SY3IATY Al
ZNIDOTYNY 900X (9 418) LO313S (15 418) 3SH¥3aN3Y € indu| Bojeuy  3|geIBISS
TNIDOTYNY 500y (S 418) 10313S (05 419) 3SYIATY
Y T2Ld
S ONITYOS renbip <-- boreue
SwT
y | ey Il Ll # —
-t -t Bl -t [— [4————oO 8 IVNINY3L
~ — o H \\\ XXXd A_
Al
H z induj Bofeuy  3|geIdL9S
9TLd
i A ONIMYOS
ENIDOTYNY ~ S00d veLd €2Ld 2eLd
Bip <-- B
ZNISOTYNY  $00d 6T2d 8TLd 1Td febIp <-- boreue 0 LVNINEIL
T NI DOTYNY 0
€00d yTLd €T.d z1Ld . 7 ST M 008
9T Q
LNVLSNOD 13s4d0 - = > | —] J
ET ToL® : *xd s o
%02 Al z T+ S
—
(v¥ 419) ¥Ovaa334 103713S 2 Xz XT X0 BE] 9 VNINYIL 0)
(6 19) 3SYIATY 4 4 T S <
oo TT.d VW00 T VWoz S AOTF T indu| Bojeuy  9|qe109|9S ®
ONINYIS ]
€T.d IS
Q
(7]
o— —~
fwstl - B H | n ————0 p9 TYNIWNTL e
Aovaa3ad g i..|_ renbip <-- boreue NOWWOD =
DOTYNY NIVIN 2
m SR s 0 £9 TVNINYIL W
200d U A_ [——————> Z9VYNINY3L Q
90Ld/A00'ST =2 A08-ST (@)
| 90.d/A00°08 =4 N a 09 TVNINYIL
60.d 10.d 90.d/A00'0SZ = ®© A0SZ - 08
XT B80Zd
._.ZM_.__M,_m_MOU 138340 mmwm NMN 00 “NINGIL Movaa33d NIvIN
ASTB| A0BGZ| A0GZ08 indu| Bofeuy  a|qeI8lRS
(ev 418) IONIYIAIY 1O313S S0La P
c003 (8v d1g) ISY3AIY ONMVIS
o renbip <-- Boreue - GIVNINY3L
0
# swT M 00€
12T - - - T %00t
- - - + o [+ _
ERNENEEEN] S
NIV n z T+
7 IYNING3L
Xz XT X0 T0Zd
100d A4 4 T 7S ERINENEEE RN
YWoz-0 Vwoz 7| AOT+ nduj Bojeuy  @I4LIBIBS
void 20.d T0Ld
INVISNOD €02d
INIL 13s440 ONITVOS
ONINOILIANOD TVYNOIS JHVMALVH
8 L 9 S ‘._.' v € | z |




8 7 9 [ S A |4 Y [ € [ z T
=TS 00C A ZALE o7
LNdLNO INIFHHNO FANLYINEY _
'1NdLNO DOTYNY 31v10313S _>_<m MV<_D V_UOl_m A-OFHONIS
=
O}l— %0 ‘|m Japooug
QYOM TOYLINOD = 2vTd
T— %o0T TT0M 3dAL ¥3AOONE = OvTd mhﬁw_
2H— %0 ‘|< sreubis
E— [esT] - REERS z
: ¥3IAOON3 v
4 4 4
P v20d
Zvod 20°'198d
Tv0d T0'198d 25vd SvTd TvTd
sv0d 9v0d
ONISSI008d ¥3IAOONT 3STNd
SHA1LINVHVd AV1dSIA
J1av.LOo3a13s
[———————— N
T20d+GE'T v abelon S
982> 62> =1ndino %001 wsﬂﬂ__\d m
€T TYNING3IL 10SuaS abe}jOA I0JO) |g———
NOWWoD  e—— W [T6T] [T'5T] - (e W <
swt EE] A + obejop m
2T IWNINYTL 1010 1010 ©
INTHUND FUNLYWEY A | o »oveagaad £
9]
LNIHHND FUNLYINEY ) o 2
1€0d 860d %)
By Q
=
5
1NdLNO LNFHIND FHNLVYINGY _WH_”_ HOSNIS IOVLIOA HOLOW 5
6€Ld g
o
TZ ‘6T ‘LT 'ST STYNINYIL
Bojeue <-- [eybip
S1NdLNO DOTYNY 304 NOWwwoo ~ o—— W o— %o
0Z ‘8T ‘9T 'vT STYNINYIL sut Aot Tf— %00T
1Nd1NO DOTVYNY U < # g [ H - C— %0
[ .
4 A
| y Y
85.d 65.d 8TOM  600d 16.d 95/d S5ld 4— 0z TVNINYIL
€5.d ¥5.d LTOM  800d 2sLd 15.d 05.d «4— 8T TVNINYAL
8v.d 6v.d 91O 200d Lvld 9vLd Sv.d 4— 9T TVNINYIL
evLd bLd STOM  900d ZvLd Trld Ovld g— YT IVNINYIL
138340 ONIVOS Fzmﬁw_oo
S1Nd1NO 9071VNY I1gv.io3a13s
8 L 9 | S v € z T

AN




... TERMINAL 46
BINARY OUTPUT 4 ... TERMINAL 52
BINARY OUTPUT TERMINALS

BINARY OUTPUT 2 ... TERMINAL 48
BINARY OUTPUT 3 ... TERMINAL 50

BINARY OUTPUT 1

Open
Emitter

~ o
< wn
o o
c

s g
£ 23
E_ &8
Qs5E3
[Sp=iNe]

Output

K336

P011.00

P775
P776
P777
P778

OUTPUT

DELAY TIME

b=

L

1

OUTPUT
INVERTED
P770a
P770b
P770¢c
P770d

-1

’

BINARY
SELECTOR

DRIVE STATUS WORDS

SELECTABLE BINARY OUTPUTS

OUTPUT FUNCTION
—» pP773
—» P774
—12

—» P71
—» P2

FAULT — 5

Terminal 46
Terminal 48
Terminal 50
Terminal 52

1—1
0—10

P011.03

paads xew > s| paads
pasnioN

sBujurem peopsno Jojow oN
sbuiurem oN

}nej oN

wnwiuiw < si udund plal4
payeal JWi| JUSLND SINjewy
Paso|o T J019€IU0D pjaly
Paso|o Z 1019€IU0D pjaly
JUa1IN2 0197 1e aALa

1oy, uonoas Jamod

2 J0198389p W] Jo INdino

T J039839p Nwi| Jo INdino
pasn 10N

pasn 10N

pasnioN

P011.02

uQ Areljixny

1ussaud abeyjon A|ddng

pasn 10N

juasaud Jou dois-3

uasaud jou [eubis pasojo J010eIU0D
annoe Jojesauab dwey

3sl1anal sl uoneloy

axeig ay uado

(T6ed) X1 <]

(rL€d) asaiaishH + (€2€d) puni9 U > u
(22€d) @sasaIshH + (9.€d) eX u>u
(08€d) asasasAH + (6d) €X U > U
(e8ed) asasashH + (zged) vX U > U
(98€d) asasasAH + (s8ed) SX U > U
(T2€d) @sa1918AH + (0L€d) LW U > u
pasn 10N

P011.01

uels 0 Apeay
paiqeu3 aresedo
Buiuuni aaug
juasaid s)ne4
annoe jou dojs 1se0d
aAnoe jou dois 3oInd
pax0|q 8ALQ
juasaud Bujurepy

o AN

%)

z

o

=

i

z o Sl uIyIm Joud paads

o § wa1sAs uonewoine Aq [onuod

5 g XU < peads

z 3 pasn 10N

5 - 3 pasn 10N

S % % § pasn 10N

2 bE & pasn 10N

z 990y ,_'E(ZD pasnioN

Q >>2X XE3S

z HgozFExz2Z2%

BEFFETERE

s TEEROD u—‘: z 3 =

8 oswoId 38T
o
<

Copyright (C) Siemens AG 1992 N
w

SHEET 4

K327

BINARY OUTPUTS AND CONVERTER

STATUS WORDS

ZSW2 (DRIVE SPECIFIC STATUS WORD)

1514131211109 8 76 543 210

K326

BLOCK DIAGRAM

VvV 2.00

ZSW1 (DRIVE SPECIFIC STATUS WORD)

1514131211109 8 76 543 210

K325

SIMOREG-K
6RA24

ZSW (STANDARD STATUS WORD)

1514131211109 8 76 543 210




8 7 9 [ B A |4 v [ € [ Z T
yErT 00°C¢ A ZALLS R
S3OV4YILINI ¥dd a¥vOod NOLLdO _\/_<W_ O<_ D V_UOI_m A-O3FHONIS
ANV SFOVYILNI TVINIS LINN 3Sve
ST QROM— ST aHOM*— TS0% 4——— ST a¥OM
oL S8V 205X
S8rSY zezsy oL S8vSy oL oL 2E2SH TOSX
208X TOSX 008X T L¥0d 3sve
T 140d 3sva vy Pl . 0|— %o 0 14¥0d mm% 7 THOM |t 0 |— %0 8E0) 4—— 1 C Q¥OM e
oL 4 Z anfeA Y [ Z8neARY LE0M T AdOM
T QHOM |-t— T — %00T T QHOM |- . T |— %001 ]
T ToneA PV 1 TonEARY 9E0) ¢————— 0 QdOM
0 GHOM |t—- z l— %0 0 QHOM |t— Z f— %0 omios
0 sneis 0 sneIs TaNNVHD
1 Er— TANNVHO S 3AI303Y
: anas
A 4 SE0M 4| STOTOM
ST 0100767 ST 01 0078Zd oL oL
S8vSH 005X
TANNYHO
._wb___%mw SNIANTS 2205 __[7Eom 0 1d0d _m_wmw
T2ON = T Jg0Mm
0203 ~4———— 0 dHOM
jonuod
T3NNVHO
3AI303Y N
sooeau| [euas (Qzd) eleq sSso20.d llun aseg 2
1
Q
<
%
c
o}
IS
m Q
ST GUOM |g _ 9T QoM &
ST =
m— —1 G
A
INOTV @3SN NIHM ol 0T.ld 8O oL -
(zdg0) TSSO OL 9002Z ¥O 0 — %0 .mv
2 GHOM |— 0 %0 (1d92) rza0 oL € QHOM [—— o] =
s S T —g001 Z GHOM |ty |/ T |— %00t g
0 QHOM | o Z %0 T QHOM [ 0 SmeIs Zp— %0 (@]
2 TANNVHD € TI3NNYHO k e
anas anas U
3
T ST 01001Z6d ST 0100976d
€80 ~¢—— | GT GUOM L90Y q——] ST GOM|
oL oL INOTV @3ISN NIHM o oL oo%mwﬂ_u\/_wmu
0L0Y g— | 2QHOM (e<80) Ta80 WO ¥S0M ~—— 5 2adom 40
T awom S0 | TOHOM “(taa) 230 wows
8905 g— | 0QHOM 250 s O GRHOM
2 TINNVHO
EINEREY Rt
saoeiou| (wey 1od [enq) ¥da pleog Abojouydsa | pue uonediunwuwo)d
8 L 9 | S | € | z | T

V| ’




8 7 9 [ S A |4 3 [ € [ z T
9 133HS OO N > jZAYA= [¢) 00CA
NOILO313S LNdNI AVNIE -
ANV NOILINIZ3A QHOM TO¥LNOD _\/_<W_ O<_D V_UOI_m A-OFHONIS
Tt 90ualael vmmnw [euonippy
q dwrels ay) a1ojaq Joy [euonippy
03u09 Ssa20.d 31049Q J9Y [euonippy
(dwel ay) ssed-Ag) paxi4
Awouoo3 pjai4 padio4 95 (dwres ayy ybnouy1) paxi4
(Mo aAndY) Buiurepn reusdx3a 5 (dwres ayy ssed-Ag) peaiyL
| (Mo 2ANoY) Yne- [ewsalx3 €5 E._..:m_ ay1 ybnoiy L) peaiyl
dwrey ayy buissedAg asualsjey (19said) paxid 8T AMEN_ au mmm&.>mv Mon reuIw
dwrey s Buisn edouaisjey (19said) paxi4 LT (dwes 2y ybnouy) bor 90vd 997d A9 m._m_<._.om_._m_|0m 9g [euliaL
dwey sy BuissedAg peaiyl 9T
dwrey sy Buisn peaiyl ST SNOILONNS 4MLS HO4 SHIALINVHVd IONIHIATY - £F [eUIWID L
dwey oy BuissedAg Bor pT sovd 'G9/d A9 318V.LOT T3S
dwey ayy Buisn Bor €T
X SEEN L — o Zvleuuudl
Slqeus soualsjed TT SLNdNI AYYNIG NOY4 QHOM TOHLNOD vovd I¥9/d A9 318VLOT13S
3 ploH durey 0T
|qeus Jojesauss duwre, 0T Z€EVYS 9. 86O0TTIZIETVIST L — o TpleuwsaL
Iqeu3 Jon ammwm ﬁ_:h m I | €ovd €9/d A 31avL03 135
(Mo 8AY) dOIS HoIND 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ | " OF [eula |
(Mo 9AndY) dois 15800 € 1019BIU0D BS0ID 9 WEIS T = 0 UG didddaaa covd 29/d A9 318VLOTT3S
1 whoum_:mmm dIqeuz T=19 w M M w w M M w
55555555 "~ « o 6€leuual
¢79d HO SNOILOFTIS NOWWNOD 19.d »n 195 19 Z 19 3533335553 o00°otod B TOvd 19/d A8 318v10313S
29.d Aq18s 19 € 1g WWW RS SN
£9.d Aq1es 418 v ug SEeemhes - 8¢ [eullaL
g0 419 20° 01 00'792d Aq18s 418 'S g 3719YN3 HOLYIN93Y
a 20" 03 00'59.d Aq1es dig 9 g - L€ feulwIa L
o » 99/d Aq1es 41 22 Ng dOLS / 18V1S
isieueied :uondun4g
99/d A9 13S SNOILINIZ3A Lig CREITER] o N
odig QYOM TOHLNOD TYNINYIL pajeroossy %
STVNINYF1 3HL WOY4 3
SNOILONNH TOHd1INOD AYVNIG M
[%)
2v9d Uim apew sjuswubisse g gTEY (QHOM 10HLNOD 318YNIZ3A AT3IHL) 4MLS oTEN a3sn LON 2
(piom [013u02 pauyap Aj@aly) 4MLS 6T lt— AJOM TOHLNOD A3NI4IA AT3TH m
0T ZEV G 9L 860TTIZIETYIST 0T ZEVS 9L 8 6O0TTIZIETYIST oz}— %
[ - [ |l |
o CLLLLTT LT G HINERNNENERAREEN, 5
| S3OVAYILNI TVIH3S o
3R RIR IR IR 00'Zv9d Aq 195 Hig 0 NG 2222222222222 O ¥dad Wow4 =
SERSARRRSSR58008 _ 10°29d Aq 108 Jig T g orNwsnoN@OBREERG . egl S
SRRBRESARBBEERGEREL vo'otod o zootod =
[}
¥1'2v9d Aq19s 419 v T 1g nw
ST°2y9d Aq1es 19 :GT g
—] Tr9d
279d A9 13S SNOILINIZ3A Lig
suonouny 2160| , 40, ® ANV, Buisn
pauIqWo3 Afeaifo) ug Ag-ug QYOM T0YLNOD 318VYNI43a
. 118N (QHOM TOHLNOD QHVANYLS) MLS STeN
(P10 104U0D) MLS 67— d3sN LON GHOM TOHLNOD
0T Z€EVS 9. 860ITIZIETYIST 0T ZEVS 9L 86OITIZIETVIST 0Zf—
|l - |l |
________________ ST ______________ S3OV-4YILNI TVINIS
wooUIBVIITNZZZZZZZZ feslexRvvRlesReeRNes Mes M ve Moo Rles Ros Bes los B2 4 ¥0O ddd Nodd
EgcsB222558558528% S gelaGesfiogeagagogaged
288833 e EEEt . PERTONSOERRERG . e8| -
2200002 RREEEREEE 000 T00%09 :
| 88833 ¢ dois / veis T=01g
gz sm dois 1se0d 0=Tug
55& dois »Ind o=zug
(7]
ig e JoaUse O 1vua ored
v g = Jojesauab dwels ay) saseajal pajgeu3 9 o I=vua
© = G g UBL ‘0v9d 1e pases|ay Jojelaua dwey T=5ug
payos|es ale %wmmﬂwE_ ¥da il PN palqeus sousIsjey T=918
’ ’ 1859 Jine4 T<-0=.39
snqyoid 10y T =0T 118
(seoepaul [euas) SNOILINIZIA Lig AHOM TOHLNOD A¥VANVY.LS
8 L 9 5 k._.' 2 € z T




8 7 9 [ S A |4 v 3 [ T
7133Hs 00'¢ A\ VRIENIEISN v2vd9 02z A
Suswal -
SNOILONNS F18VLOF T3S AT3T _>_<~u_ mu<_ D V_OOI_ m ov IS A-O3HONIS
ol— %o anveavaa
([729d] / 8STY = 25T :2|dwexa) Tl— woot
SIBPIAIQ SB HI0M SX20|q uoioung
9PING S Yiom Y001 B S90UBI9}Y paxid ¥
10197 = 289d| 10 T89d 10 089d JI - a
- el
(7294 « 289d « 83T = LSTX :2jdurexa) X €y3aav
s121dBINIA SE %I0M S120|q UORIUNS €605 »
10197 = 10U 918 Z89d 10 T89d 10 089d JI 6.9d
I |ﬂ| 0f— %0 Of— %0 6605  660d
Y v29d Th— %00t Tf— %00t
- Oe— z— %o z— %o
X € €
v - -
Y y
15T 85T 65T
289d # #
€d3ding/ LN T0" 01 00°€29d T0" 01 00229d
ol— %o
N
Tl— %001 2
Jojelaua9 uondung Cl— %0 860  860d —
. 4 gf— Q
SIXV-X - <
60" 01 00°869d cd3aav (2}
c
€ =¥89d NIHM 3AILO3443 o)
ATINO 3MV €89d '269d '969d 0 %0 0 %0 0 %0 m
169d 10 % Ul Jajewelp si q indino nduj 1l— w00t Y €99d T|l— %00T Tl— %001 n
969d J0 % U1 paads sui| i A SXY-A N | X = o
- z|— %o ™ @A‘H zl— %o zl— %o )
J0je[nofe) adualalay paads i€ = /o _ X =
€ f— v gf— el— =
Y Y =y
ww T°0 ur Jsyewelp st 181 8EA 6E2H ove 2
s/ww ul paads aul| S A w
— 189d S
09/05¥duy dxa 60" 0} 00'669d
=4U -
%007 + A ’ SV vo9d ¢ d3aing/ 1NN T0" 01002994 T0" 01 00°199d
101e|no[eD souaIsjey pasds (g = v
[r59dl o— %o ol— %o L60%  Z60d
—_  =5v
9veH T— %00T TH— %001
JapINIQ € Se suonounS |T = iP Ft—] X ¢ Cr— %0 Cl— %0
- y g el d el
A T ¥3aav
piom |0u0D JBpINIQ * 89d
01 T 19S Jajowered = u €89d 169d H ol— wo H ol— oo ol— wo
. vsod Tl— oot h A esod T— oot TH— o001
u. _—
Lol SR LI VAA —( Zh— %o i —c Zl— wo Zi— %o
09 . X
v et— v et— et— i
SveH 9V ] 8vTH B2y 9605 960d
969d M 089d M M
uonaun4 Ispiaig / lewLwelq 70 01 00°€59d T d3diAid / 11NN T0 01 00'159d TO 01 00°059d
8 | L | 9 | 3 k._.'y v € | 1




8 L 9 [ S ‘._.‘ v [ T z
T 00 ¢ A vZva9 0z A
SNOILONNS F18V.L0T13S AT3Te ANVHOVIA XD019 A-O3FHONIS
(29 d19) o .
$92IN0S UsaMIBg UoIMS — %0
J Ti— %00t
a CiH— %0
L rr———
u\ = € Y3 LYIANI
|»| 0 %0 ol— %o
r_ L29d T %00T |/ T o0t
1 * 4 %0 (T« Zl— %o
P v ¢ .\ el—
VST vy Ty
CHOLIMS 70 0100°929d 209
I (99 d19)
$92IN0S UBaMIBG YOIMS 0— %0
j T|— woot N
189d . . 8
€ —
| ¢ d3143ANI 0]
<
%
0 %0 S
B |»| 0 %0 o ol— wo 0
J Tl— %001 994 . w001 I i I 5
- Zl— %o L o
* @ﬂ[ 4 %0 (T« Z— %0 —~
i e 2 P )
v € =
. Ve Q =
£E2 : - 3 5
P >
[= a
1 g z
899d ©
989d THOLIMS T0' 01 00'999d T
(59 d18)
$92IN0S U9aMIBG YOUMS 0— %0
| E— o
v T 600T
a L, z— %o
€ — T d3143ANI
|»| 0— %0 ol— %o
r_ 459 T|— %oot / Tl— w00t
1 et CF— %0 (T« Z— %0
v e— \\ €l—
Zve T ) X
T0' 01 00'959d P
: N @ R | | : N |




S

6 133HS

SNOILONNS I78VLO3T3S AT334

00¢ A

INVHOVIA XO01d

A-O3FHONIS

[ZAZSE]

00CA

2d010313a LN

S€409 -

ul
1

)

S69d
—_] |—-—

2/569d

V -

a>v A

®m N+ o

i \ L/

A

G69d
sIsaIf)sAH

T d0L10313d LINIM

€409 -

4
w -/ T
269d

=A=

®m N = o

-\

)

£69d
—|  |—-—

2/e69d

™ N 4 o

i~ \/

€69d
sisala)sAH

™ N 4 o

WSy

659d

%0
%00T
%0

%0
%00T
%0

%0
%00T
%0

%0
%00T
%0

¢ 3NTVA 31LNT0sav

cee

169d

0f— %0
TF— %001

Cr— %0

N,
I

T 3INTVA 3LN10Sav

699d

Siemens AG
™sterreich

TveH

0fF— %0
TH— %001

Cl— %0

Y,
I

859d

Copyright (C) Siemens AG 1992




S

©

0T 133HS

HITIOHLINOD ADOTONHO3IL

S6/9/6

00C A
NVYHOVIA XO01d

Vevd9
A-O3FHONIS

00CA

a|qeua Jorenbal Jaye
aoualajal paads ay) se pasn

ndino Jajjonuo) ABojouyda] 6TZ = 00°829d

9ouaIajal paads ay) se pasn Jo
ndino Jajjonuo) ABojouyda] 612 = 00°829d
I1dAVX3

*6TZ> J0198UUO0D JO 8Sn
aup yBnouyy suonauny 1Yo o3 Indur ue se
pasn aq ued Indino Jajjonuo) ABojouydal syl

8TeH

0 — %0

// T — %00T-
z

I\ — 2€9d JO dNnfeA anl
€

v€9d

el

vevd

Tevd

feuoniodoid

TECEERIEEEN]

0

76[0d %0eqpaes]

s|qeu

a|geus Jore|nbay

(9d19)
Jore|nbay yoa |

10 .NO..

(9 193ys 99s) [eUILLIB) I PAJO3|BS UM pajeroosse
J1a19wesed aoualajal WOl S 99UBISEY

I
/ —

=

feuot

.

A
BLOCK|DIAGRAM

0
T
¢ — %0
€

6T dIg 20Ud19Ja1

Ippe Ue Uuo Youms

— %0

%00T

JoyelBajul ayy ploH dousIBEY €eod %
AIAJK .
0z _l y " X - 3
indino 4‘ Q
J13]j01u0D ABojouyda | 9T2H €0’ 01 00'0€9d <
< < avd ELIEIETEN m
jueisuo)d swiL J19)j0U0D ABojouyDa | m
F ()
A *oeqpasy QL
6T2H 0€0d L - — R - mu/
Jajj01u0D ABojouyda | Lzer 0 %0 S
<L o — =
-
112 Y E» o » szl 2 |/ T oot 5
anjeA feibal zzzd g OF ¢f— %0 s
9zrd aevd 0 = =4
anfeA feuoiuodoid TZz) wesuorsum (W \ e &
dooi@ noyy ..& nw
(laz-1od) vzz L Ze0d
(10-o8) €z i (=  J
J13jj0nu0D ABojouyda 6ce "
T2rd
|_“V A“_| M N €0° 01 00'T€9d
€evd zevd yoeqpaad
J13]]013u0D ABojouyoa L
] 8zvd Y oevd
9z
0 |— %0 0 |— %0
(/ T — %00T l/ T — %00T
2 — %00T 2 — %00T (o8 418)
K o |\ o n_ — youms ,NO., dooig
€€9d 2€9d
8 . 9 S k._.'y v € z T




9 [ 5

|4 v

TT 133HS

00CA

VRIEDEISM

Yevd9

00CA

voronna wow 10asoron | NV EHOIVIA MO0 OV suswsals A-O3HONIS
(89 d19)
10108} OLLVY / MV¥A U} dOW 13STdd
195 01 pasn st INdIN0 dOW 16 = TLvd
P A (0€ ® 62 418 ¥O 8z H19)
‘uonoduUNy d|qeud 10 0 — %0 -— ONVWOD NOILOIHId
20UB13Ja1 B Jaye dduaIdal paads Tl— %00t
ay) se pasn st INdiNo dON T6 = 00°229d
. z |— %o
‘uonouNy 3|qeUd 1o (Lz419)
20UdI8Ja1 BY) B10JaQ 9OUBIBRI paads €r— ——————————— & ANVAWOD 3SY3Y03d
ay) se pasn st INdINo JON T6 = 00'829d
EREI e
(sz 19) (9z 19)
*“T60X 10199UU09 JO ash ay) yBnoay) suonduny Jay1o »
031 Indur ue se pasn ag ued INdiNo JON dYL Sora —  .0INy/pueH, g— QANVNINOD ISYIHONI
L
> < u
e}
%00T+ 0} %00T- T
Y %00T - 10 + 0} %0 ‘0
. IN
‘NOILONNH 5 o
o 1)
dOW 0 l
o o %00t 0)
T T %0 <
- - 0
ERINENEREITEIO VA T v e
4 4
\ L m
H T 4 QL
T60M 060X AHOW3IW LNINVINYTD HLIM dnvy 0 [V}
HO1VH3INTIO dAVH ~
vovd ST %00T- )
ONINYOS ~ =
1nd1NO 09+=T 2
T.=0 S
Jaidninw e 0 f— %0 m.
/ T — %00T @)
£9vd 29vd z|— %o
INIL NMOa JNILdN \ el
Sovd »
sopow T9vd
sapow snyes Bupesado (e 1oy panes JneWOINY pue pueH u
S1 060 1e Indino duwey T suopouny dwres dJOW 8yL T 304N0S
ERINEREREN
50 < sapow snyess Bunesado (pasn jou €97d pue Z9rd)
Ile 10} 0187 0} 18S passed-Aq si dwel JOW 8y}
S1 060 ¥e Indino durey 0 uonesado onewWwoINe YIM ** 0
09vd
8 L 9 B k._.' v € z T




9 _ S

CT 133HS

SNOILD3T3S IONIHISTY

00°C A
NVHOVIA XO01d

Yevd9
A-O3FHONIS

00CA

(9 199ys 99s)

IVNINYIL LNdNI AYVYNIG
d310373S IHL HLIM d3LVIOOSSY
HILINVHVd IONIHISTH

(k¥ ,Jamol, ay) yum dors
Koy ,os1el, BU) YIM LeIS
‘Ao .d. 8y ssaid
pue yZ = 1G0d Yim uibag)

\ ERINEREEENEEEIS
(0z 19) (et H19)
prem I ERNEREEEN] Yy3aHLIa
l4——  a3HOLIMS
IvNOILIaay
g0 ( ) (TT419)
8T 10 /T HIg
ERENINEERINENEEEN]
HOLIMS
(9T 40 GT H19) (yT40€T 1) ENEREEERNCENE M
o Y L
doualRjey Buiuny 13| QvadHL 20r « 0 °0 _ 0 0 [82]
TI— %001 Ti— %00T  goNgy343y
_\ - D z ' 0 o [4 < 90NV
wry NIV
\\A el N
| ' N
86T : L . T2 y ’y 12 €T €00X %
. S 1[—woot K T]— woot —
fretl — ) / n / O
YOLVHINIO dAVY Ti84 T1ed ¢ —%0 ¢ —%0 b3
[eYRElINEREEEN] xew—u wwu i el— m A el — @
[}
Y3LINITIONIYISTY e £
620d XVIN B NIN (O] Q
A=
902 102 8021 A 602y A g ()= \Q.u/
o o o £0" 0100229 0" 01 00°'829d o
T o > %
ko o] T & =
A m > >0 =
g m =2 =
) 2 m =i 2
F i 3 2% 3
jul o z o & Z aniL TINIL o
o m Q 4 £8vd 18vd
m -4 m
o o
_.ul_m_ m
z Y Y
o
m
C
n
m
o
=}
c 28vd
m pr—
z €gvd | 18vd
o
—~ - -
m doualapey paddals _
s 08vd
°©
%Y (Aox ,Jamo, 3Ly yum dorg
Aoy ,3sfel, aU1 UM LelS
‘Ao .. 8y} ssaid
pue 2 = TS0d Yum uibag)
ERINEREEERREEI
28vd 08vd
z43y 143
g . 9 S k._.'y v € z T




8 L 9 _ S 2 _ € _ z
€T 133HS OO N > 7evd9
dINVY FHL FHO-39 ONILINIT JONIHTHTY _>_<N.n_ O<_D v‘_OOI_m A-O3FHONIS
o— %0
Tf— %00T OF— %0
Z— %o I/ TH— %00T-
€— e Xx'529d 40 INTVA IAILLYDIN
e
TLvd
INTVA €0 01 00929d
OILVY / Mvda
AN[eA nwr uwwm‘_m S109|9!
[eA Hwir 1 s109j8S oted
sy
ozed
v 0}— %0 aneboN
T—  %00T
T < 4 v INTVA LINM _/ _ (rz 19)
e AAILYOIN FALLOY - NOILOZT3S 13S LINIT
R 16T
€ . 02
H y Y
86T
TOHLNOD OILVY Z oLvd 0f— %o
[Tv1) TOYLNOD MV¥HQ :T :uonound 1l w00t - N
HOLVHINTD dAVY L L 2 ) P P dNVY THL >
3JHL O1 IONIHIATY O« l I oTR= (o) \EREEER| —
- Q
€61 6T O] fz0d 2
HILINIT FONTHITY dNVA < 5]
%00T [S] <]
A Iy (%)) o) b
%0 c @ Q
O = 0
) —~
96TH — @)
S K =
3INTVA LIWN — 0nE =
JAILISOd IAILOY _ =
=
1 2
£0" 01 00°€¢9d 6Ted nw
sTEd
an[eA Wi 1Semo s108|8S
sy
anmsod
of— %o
/ T— %001
Zl— %00z
e
€0 0} 00'529d
8 L 9 S 4 €




8 7 9 [ S A |4 v [ € [ z T
¥T 133HS OO N > Zvd9 ooen
HYOLVHINIO NOILONNS dAVY o OO V_ wmmo_\/__w
BAlIQ 9AE|S B pue Z <> 00Sd
1 0 f— %0 uaym o
7 |— %001- (toyeinBiay anbioy) z = ¥80d Pue g <> 00Sd
. (6 419) usym 1o
z|— Xx'029d 40 INTVA IAILVOIN sigeun duwey 070 =< 000d
el smyess Bunelado uaym jasaid durey
. 0 fF— %0
aAoe 1abuo| OU SI JaNWI| 8Y) 0BT e douaIajel
Je— 81 J0 9%T UIyIm s paads [enioe ay) Usym T f— %001 [e'sT]
[eA YW
aneBan I .No%n_ E_E%mﬁw_mm 3 | Em:mo 10 mMEQ mwﬂomw_ _/ |/ posds [emoy
JorenBai paads ay J1 uonels|sdoe buunp dn-pum dwes z «
Toed Juanaid o) paywi st dures ay jo Indino ay L anfeA1esald \\ L9TH
e —
€0°0100°T29d .
XNid A7 20ed 1esald duiey
17 1sabue spajes > 06T > 1SIU+ = -
ST W e+ ST AW el-
- _ g 3
oeu o oo 3 3z 629d
+ == > 06T > + o = 5 g
G2 THwr] anbiol+ Sz TAwr anbio - ? 2 3 321n0 10521d duey
anfeA nwiIr E ST
anebaN aAnoy TX = 20€d dI ONILINIT dAVY 5 w.
n —_
8D Jojessuas) dwey ay) Jo ywi [eussiu| =) =
2 T3
,« 4 y 2 8% ]
\ o =3 (indino dwey) o))
y . ~ = [}
leot] 06T e
winp AH Y
ol— %o 26T Mk_u
T %00T - 4 2}
[r'stl o 6T | Jod — %0 [geT] c
-t + -t $ + ~—] 4 — -t indu| dwey Q
oualayay paads _ e
e— _ t - QL
Y Y » _y o
oL JaNwI souaIaley €8T Leod 06T d 8¢0d n\.u/
I Jojelauan) dwe g
K T o0t O duiey QO  Teew =
A << © <
| 2 f—%0 A A A A n 8 2
l ()] >
€ c o
18T _M m. ﬂ o = 8
anfeA Wi e m o
BAINSOd dAIY 88TM 98TH o0
A=
m =% €0°0100°¢29d
@ D 18TH S8TY
SN[EA W 1SBMOT SI03J9S ag
8 (1€ di19)
(T2 419) l—— 2# 185 arey durey
L Youms souslajey
00ed paads feuonippy YoUMS Jarewrered (ce 419)
-~ £#10S aey duwey
anfeA nwi 1 ol— %o y I
aAmIsod »
I/ T %oot » o
) JH| 9%00T
i ] ET S BT arc o e
L ) 1 N
T#19S dwey — 90ed S0ed v0ed €0ed
~oroo it es dued =3 geq 60€ed 80ed L0ed
£0°0100°020d e#los dwey —y  yTed €1ed 2red TIed
N\ , N\ , T0° 01 00'729d
Buipunoy Buipunoy awi awi] uondepy
durey puz dwey buuuibeg umog dwey dn dwey 1 arey durey
g L 9 5 ‘._.' v € z T




[a]

= " S I S ‘ ‘ I [ € [ [ T
S6/976 |
GHEETS 00°C¢ A revd9 coen
wamounoo asses | NVHOVIA X009 A-O3dONIS
[g91]
o (T2T)
(o 19005 505) HO a0 - uonesuadwod
YNINGIL LNANI AMYNIE T ewaul/ abepuim / uonou ndino
Q310373S IHL HLIM 3 LVIDOSSY Joeseuss duwe:
YILINVHVC FONFHIATY %0 ) ommﬁvv_ |
\
\
€2zd
1 (zzd19) O— %0
l—— UOUMS douaIajey eed TF— %001 I8'v1]
anbio] [euonppy _ z - MMW
g [ ]e [o _J "~ qg33ds
10,NO.. z 18 |& _ €
RN i 3
JoyeiBaju] ayy pjoH o m m TO =< snels @ 0LTH
PayoRaY IWITIUBLIND P siqeus S| le—— Bunesado Jo4 To 3
1o anbioy. (¥ 319) (0=62zd) | 1oreinboy & > 195814 JotesBaiu| K g 3 M %001
180 YOIMS SALIp aAR|IS 2 . 1] 93 — %0
oIS - JaIse 10 [z'o1] 8 S »
v 2=v80d 89T )
- usym =
12T L @
oUBIBRY 0 i ‘— 4 ERIVEIEIEN] M
— O - ¢ - o
anbiol Y T %00T — ¢ _|' \
) —to z w Y 40 Bay pds 0" 0100°809d N
el — _ O f S
VLT 920d 3
1 | 82zd zAend T Auend
SYTH LT i <« ¥02d z0zd %
/_/ T —w%001 @ 18) veod oomA 19)j01U0D paads U] )
1. z |—w%o daisond \ < m S
| dooiq A uy 4 dy A S9TH 0 .= IS
€l— c O <]
1 0— %o leor] (P U A 9 = 73}
T|— %001 . g9 o
|/ . d o (ov 1) Q
\\ LU 9T SLTH 67T Az N Tosiony =
€ — . jo)]
A ‘ _ g0ed Tozd 002d .._ o =
5 N Z Rouanbay T Aousnbay  juelsuod W
aneA [eiba| Z9TH ueuosay jueuosay awiL o
anjeA reuomiodold T9TH (@)
dooig Inoupim (a4 - Jox) ¥ITH m
lzot] dooug Buipnioul (4a4 - Jox) €9TH 69T »
00sd S0ed
(€ 419) STTd —» el
a3ads
uoums doog ™ XY % « |- dW3u00N
%0 —— M N
-
) 0w %0
[o721) yoe] Boreuy
[e'6T] T [
zwiod | Tiuod Zwiod | Tiod Zwiod | Tiod 99T leel .
T95d | 8sSd 09sd | lssd 6s5d | o9ssd - Jopoou3 3sind 0 p— %0
|«| |+| 0f— %0 %0 %0 v € EIEROET / T f— %00T
id Tid —T1 4™ z
.mn H“ M T |— %001 %00T %00t 19T Seod pauyed Ajeald
; < Z— wo %0 %0 [Tyl g y
ul |\ el "p00M
4+ . £80d 4
Ized  2sSd 609d
s 9 509 Ll - s - s 1010993 1030819S
s g 2 g 555d e ¥GSd 3 23 £55d soeqpasa psads >0egPas [eIaUSD
o T[T vg XS ¥z 2Tz
N3 e M. = = M= N
8 L 9 S ‘ ' I% € [2 T




8 P 9 [ S A |4 v [ € [ z
9T 133HS oo N > .VN<m© 00CA
NOILVYSNIdWNOD -
VILY3INI ANV 'FOVANIM ‘NOILOINH s_<m O<—D v‘_UO|_m v_ Qmmo_\/__m
E€GTH
0 f— %0
|/ T— 900t
™ l X Zl— %o
25T \.x el
(6€ 19) .
YoUMS 440, uonesuadwod TvSd
A\
€ |e l X Vl’l‘R »
ol— %o ST prvn
——%0 Tf— %00T TvSd Ll
1 H Rl ¢ T (4 l X ered (91>
e 1013 paads
SLTH 8L T X T fest
ovsd J/ T |— oot 3 y » (16T>)
eISU0D BwiL 2 l— %o Svsd 0STY  OvSd /AP
dwey
€ |— JIORETEIS . .
s0Inos lsv1l [e'sTl
(89TY)
- 93uaIa)ey Jojenbay paads
p/p N
o - (2]
€0° 0} 00'5€9d ()]
—
[rstl Q
Y <
NOILVYSNadWOD +V n
andyoL )¢ ) c
uoiresuadwo) anbio] uoneIa|822Y elIaU| & < g
TIT n 2 o)
c @ 0
O = O
£ 2 1
Q0 £
0 F =4
[oN
o
O
0esd
4=
%00t %0 (SoT)
U -t -
0¢sd anfeA [enjy paads
+ T2sd
LT
0€esd
4
0€4d slq 02Sd
(syuawaioul paads 90T 1e)
pJemioH paaH J19]|011U0)D wanm snfep vopesuaduod
uoiesuadwo) abepuipn 7 uonoLH
8 | L | 9 S k._.'y 2 | € z




8 L 9 | B A |4 v [ € [ z T
LT 133HS Oo N > ¢N<m© 00ZA
SLINIT LNIHHYND ANV INOHOL _\/_<m O{-D !OO'—m v_ Ommoz_w
20d %0 20Td=Jl PUe Z/Td=el yum ol— wo
%00T- panaiyde anfea anbioy annebau = 9,007 :Buleds
° |/ Tl— %00t
XX"£09d JO an[eA anrebaN W 2 _
z
el =z
(O-1) %0 1 g |\ z
.m (v 19) « El i S
(O-¥) %002~ [4 NTS) dois omd 3
| (018 MLS J0 L€ "unay) [y oz] 4 L= 5
o : Xni4 J010p - — c
aneBaN 1506e _ _ dois [ewioN W 2
€0 01 00'709d €07 0100°909d %,
= %o01- sfeulwIa L - - Q
\ nduj Areurg 0621 \ i M
UM Pajeroossy 0 T .|A|_ X
sig)awWered (€2 419) youms »> |
W weung y v 90UBI3J21 JUBLIND [EUOHIPPY J—— (v £8Td
aAeBaN aAnoY X _ anebaN aARdY (« 18Td
28T lecae— 06231 T
(veLtd
Wi ueund i H
i Y aneboN } xni4 J010N  J
W
[t81]  sousiejey T 0 —%0 YT
WBLIND BINjeuly < T —%00T w
Onan
- - -t . —(= 4 -t - le'sT] N
— 0 o
e l— 00Td 2oualafey anbioL >
‘ ko \ v b
0ZT EETM [0)
OrTA (<Tz0d SyTY  (2zod b4
~k T %00T 17 enbioy @
— %!
Y § A LVTH 0.Td / A c
Q
2 —%0
| uonejnbay c m
TETM VA anbio] Jojuaun)y A VT W uaLny 20Td = ) pue )
W Wwaund ussmeg UoRSIBS anfeA ywi _ 10 anbioL. T4Td =l usym anbio = %00T ~
aMNIsOd BNy (TZTd anisod oy | -« 6 Q
W ey » 0 T =
aANISOd T =)
\\ €0° 01 00'T09d %0 W.
anfeA 11 ozl 5 %00T w
159M0] anen Xn|4 J0J0 m %002 (&)
A 159M07 <
)
i 5
uonoaS JaMod 0l— %0 062X
U1 40 JONUOW 1 1 Tl w0t
H ¢l— %00T
G.0d € €07 0100°509d
(eu) gotd _IV oeTu| €U Cu T
1l (+281d
@) 014 _IV — 2 0" 01 00°€09d anv (+ 08Td
/ lestl
(eu) 9otd _IV -1 - BneA [enpy (v 19)
— Y paads 1970 abuey) ywi anbioy
wry |
@ sotd _IV "
99T “anb10} J0jow pajes uo paseq a10jaIaY) woo paads fenjoy
(W) $0Td _IV Jwiruaung uspuadaq paads ale pue QOTd Je JUaLNd Jojow parey ¥8Td > paads
uo paseq ale sialawelted asayl («

frro

60Td

81d
ulodias paads 1ano abueyd




8 7 9 [ S A |4 v [ € [ z T

8T 133HS OON > 7ZVvd9 00°C¢A

21907 ONISHIATH LNIHIND AVYHOVYIA 100719 AM-9FGHONIS

ANV J3TIOHLINOD LNIHHND FHNLYNEY

aouejonpu| aouelsisay
1UN2JID ainjewly UN2UID alneuly
uondaug
TT1d 0T1d anbio)
3 (€2 uoISIOA Ul pappy)
2 22T 10 Sieieg
€ & g N 10} uondudsag
— o -
5 m m g .H . mm#_“_w,nwmm
T o S -
&5 9o O TN - ‘oo
° M 51
© 104 el
@ abe)oA OV Eras]
o J3LIBAUOD BINjRULY
v.0d abejo BuiziuoiyouAs v =
aup Jo Buniayiy N
onuo) ajbuy e
cstd 81N snonupuoasig buung p— ! 0 8louY 81e9
ureil ssind sea1bap 59T 10 [01U0D premIoS paad -t
Buo 10 Loys Jwi preay ajbuy ares 19]|011U0D JUBLIND SINRUY
15Td 4
40
9IIN  ~—o -1 JopesBaju) Jull ol BLIL NWIT IP/IP SUBIBJDY JUBLIND
SN —— Ui ploH B 2NN »
ﬂ%:umwm i W i} Buisianay 1oy awil dwey
v___zl|__|__|_ e 09p 2 (5
(6ap 06=0) m 3 85Td %
CIN  —o = S
00T Me =1
TN — y 0}— %0 CT1T 143 lg21l [0)
TIN  ~—] — Y Th— %00t Y €5Td 5) soualajey <
— P E — pUEIIT o) (%]
- 4 f+v ¥S1d F—1 M M t M I— ainjeuy %
9N ~— / — el— A n - e
. o — Q
SIN  ~— A 3 =
8T0d OS¢ TOTH < 61T H m gD %)
VIN  —] E: 9 —~
SN — g 5 O O Q
05Td " 0.2 =
° apo m::ﬁﬁ@u = =
CIN — S nwi eoueApY 9lbuy 91eD 0094 =)
- Buniy T YTTH =
TN e ainfewly 8 - W
o
» . —> o
ot o abelan
- ERIEIEIEN|
swiL pead
[es1anay waund
(x0z0d — %0 simeuy

0
09Td emo
9lbuy prejay [Ind - m e ¥ 3oeqpasq // T [— %001 [enoy
. z -
N e

|_||V ottt < -
19]|03U0D UBLIND BINYeULY
o7 YN 019z 0} JojesBalu| 189S R
uL » a » ST (-610d 11T
anfeA [eibal ZTTH

21607 Buisianay 65Td aneA [euoniodold TTT 951d SSTd
A (194 - Jou) ETTH
_|_| 209d
abueyn
uonoaung anbio XN Jol1oN — X 0N

reubis %500
= juaun ©
0 0 062X

(09 d18) » A y
"00Td Je JuLND 010N pajey (enbioL) ZyTy TOr

v_oo__w:__ mmﬁn_
[es1anay anbio ploUsaILL BuisIonay uo paseq aJe sialowered asayL (x




8 7 9 [ S ‘._.‘ 2 [ € z T
567976 |
PEEETT Oo N > Y2vd9 00Z A
Y3TI0HLNOD IOVLIOA JW3 HOLOW
8TTd / (494 JN3  6TTd) = paads JBAO SS0ID
0 %0
o sonsueloeIeyD paads EIE]
t %001 plal4 painseaiy aseq I0J0 payey JoJoN abure| s abue ared ay) usym
z %00T uonoNpPay WaLND Plald dRewoINy
6€Td OL 02Td 6TTd 8TTd
€
« « « (e=) TOTH
~ [EELS
(IR oho _meU paads [enjoy jJo anfea
z
- anjosay 1 _N -
: - — T ¥
€0 01 007T9d 1/// o0 _
1 \ 99T
anjeA
1sebie Baq g - Ba@ 59T
JUBLND plaId WNWIUIN ERIEIEIEN » (anD w00sIg ui) 1o
€0Td ¥ £62) wsung peid ESTEEEN] Bag g - 15Td
|0UOD premiod pasd 4NT ETE]
Wi uaLND plalg VA 280d
aneBaN aAnOY ullps —_— VA ————————
vLeH 3 |2 oTld 00Td
JWI Je 80uaJ8sRY BLND piald JorelBaju) S |a souelsisay o
@ i Jua.
ayL dois a2 m anjeuly 010N um:mm
Y 2 %
o
L2 doia yx| w
0 |— %0 Jol10N
i \ i €l2d 0b— %o 682X O]
[toe] T — %001 T p <
ESICIEIEN] _ 2 ©) T — %00T n
weun) pel % - 1) O %007 A soualaey z Q= %
&= vizd aBelOA JN3 . + T0Td =
CI1T13 I sberon | 3
SLoo 9.2 8419 0d ainfeuwly
5 |7 |7 [0
Jaw oy WwaLnd piely ~k 7 — o001 10NO N & - 1010p parey %)
y e 815 [ K t—ooor << =
z —%0 5 3|3 8 L £
[T 3 2 |— %0 2] (] [=)]
| 280d geu o |8 (3|3 c Y R
€L Iqeu3 Tls 8 o £ c
J1ove|nbay ERENE A €— ) w
uwrueLnd pialy E = )
BANSOd SANOY _lv VA \ E Wb (@]
wmF
20Td i
WaLND plald wnwixey E0701 00TTod ’ SR £0°01 005T0d
uaND p[ald 1010 parey aneA -
e [ts1]
y
Ep— 1823
8823 0 f— %0 el
v'e
Tl— o
Noeqpaa l/ %001 abejoA fenoy
0 %0 082 - 4 1 ZN - dW3 oW
19]|03U0D-4NT J0I0N el
T %00T
= [4 %00T » uL » dxt » 5821 9821 1€0d
€ 1/2d 9lzd Sl2d
anfe [esbaul zgzM dooig
anfeA feuoiodolid 182
919d
dooiq noynm (4q4 - o) v82H
dooiq Buipniour (o - jox) €823
€0° 0} 00'€T9d
J9]|oNuod wm.mu_0> a2lnewly
L o s A ’ _ 2 _ : !




8 7 9 [ S A L4 v [ € [ z T
FEET 00°C A TR
Y3 TI0OYLNOD LNIHEND a1314 _>_<Nu_ mu<_ D V_ OOI_ m A-O3FHONIS
oueIsisay plal4
2T1d
Jay waiInd piaiq | awi] Aejag
HA abeyjoA OV plald 85¢d
70EM M
abeyoA Buiziuoiyduks Oy 1
au Jo Bunayi4
25ed a|buy o ¢ UadQ 1010E1U0D
.20 {eo pRId -
|01JU0D piemio pasS plal4 H0 | o
(95 d19)
B ————
m T Awouod3 pjal4 padio4
= il
M D |@
wi presy wnw Me 09 \_Mumhmwwﬂ 3 ﬂ
j _|_ _, Tezd UL pl =% m Awouod3 pjai4
2
vz osind  -— M = ssed
0523 e
0F— %0
T . €5ed
_ \I l/ — %00T ¢ - [ee1 (]
A@I -t - 4 ﬁw EXIEIETEN %
/ _ K el J Y - ! < ueund pRiy —
Q
v€0d e TS 252 v5zd N M
€/T9SINd  — 4 2
P g m
—_— 0sed 3
g Q
nwry 019d El n
S
BuLi 918D plald oUepY b )
° =
o £
8921 <5 >
0 g 5
- c Y =3
0 = 3
-t ) o
ERIVEIEIEN] m v
[
s
(+9e0d of— o) F
09231 *oeqpass |/ Ti— oot *oegpas
13[]011U0D WaLND pjai4 - , z - waino
! 13]|013U0D JUaLIND pIBI4 \\ el plal4
M 3 Y Y
uL M
anfeA [e1BeIul 292> » » S9! (xgg0d 992X
anfeA feuoiodoid T9Z) sonsueeRey pleld 9Sed §sed
(104 - jod) €923 65Td 01 02Td
219d
21l 20Td 0 f—
XN|4 JOJON —et ’ - ¥ |-t )
(20Td) ua1Nd pjaly Jojow pajel sjuasaidal 9400T €L0d Tf— e62 [56T]
siarewesed asay) 1o (« ¢ — 892 [g02]
0623
€5ed
8 . 9 S k._.'y v € z T




