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PURPOSE AND USE OF PROCESS INDUSTRY PRACTICES

In an effort to minimize the cost of process industry facilities, this Practice has
been prepared from the technical requirements in the existing standards of major
industrial users, contractors, or standards organizations. By harmonizing these
technical requirements into a single set of Practices, administrative, application, and
engineering costs to both the purchaser and the manufacturer should be reduced. While
this Practice is expected to incorporate the majority of requirements of most users,
individual applications may involve requirements that will be appended to and take
precedence over this Practice. Determinations concerning fitness for purpose and
particular matters or application of the Practice to particular project or engineering
situations should not be made solely on information contained in these materials. The
use of trade names from time to time should not be viewed as an expression of
preference but rather recognized as normal usage in the trade. Other brands having the
same specifications are equally correct and may be substituted for those named. All
Practices or guidelines are intended to be consistent with applicable laws and
regulations including OSHA requirements. To the extent these Practices or guidelines
should conflict with OSHA or other applicable laws or regulations, such laws or
regulations must be followed. Consult an appropriate professional before applying or
acting on any material contained in or suggested by the Practice.

This Practice is subject to revision at any time by the responsible Function Team
and will be reviewed every 5 years. This Practice will be revised, reaffirmed, or
withdrawn. Information on whether this Practice has been revised may be found at
http://www.pipdocs.org. '

© Process Industry Practices (PIP), Construction Industry Institute, The
University of Texas at Austin, 3208 Red River Street, Suite 300, Austin,
Texas 78705. PIP member companies and subscribers may copy this Practice
for their internal use.

Note (added August 2000): PIP PIC001, Piping and Instrumentation Diagram Documentation
Criteria, incorporates symbols previously published in standards owned and copyrighted by
Instrument Society of America (ISA). These are printed with agreement from ISA.

Not printed with State funds



1. Introduction
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1.1 Purpose

This Practice provides criteria for the development of Piping and Instrumentation
Diagrams (P&IDs).

1.2 Scope

This Practice addresses the format and content shown on a P&ID. The Practice is

ent of Ame i cility

i d mpa 2n, construction,
idR of flew P&IMls and dofk not gpply to the revision
i S pr d equipment

vendors.

A P&ID is a detailed graphical representation of a process including the hardware
and software (e.g., piping, equipment, instrumentation) necessary to design, construct
and operate the facility. Common synonyms for P&IDs include EFDs (Engineering
Flow Diagrams), UFDs (Utility Flow Diagrams) and MFDs (Mechanical Flow
Diagrams). ThisgPractj icq t igaes t fit the definition of a P&ID.

The criteria pr;NL@is tactil Za to whichever CAD system is
employed for developing the P&IDs and are not vendor, hardware or software
specific.

COMMERCIAL: HSE
spheflietddsi ? S ol provide an

illustration of how the elements of the recommended Practice are combined into a

P&ID.

2. References

Applicable requirements in the latest edition (or the edition indicated) of the following
industry standards and Process Industry Practices shall be considered an integral part of this
Practice. Short titles will be used herein when appropriate.

2.1 Process Industry Practices (PIP)

Process Industry Practices

PIP INEG1000 - Insulation Design and Type Codes
PIP PCCIPOO] - Instrument Piping and Tubing Systems Criteria

PIP PCCPS001 - Instrument and Control Systems Criteria for Packaged
Equipment

PIP PCEDOOQO01 - Guidelines for Control Systems Documentation

PIP PCSIPO0I1 - Instrument Piping and Tubing Systems Specifications
PIP PNEQQOO1 - Design of ASME B31.3 Metallic Piping Systems

PIP PNSMO001 - Piping Line Class Designator System
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2.2 Industry Codes and Standards

e  American National Standards Institute (ANSI)
— ANSVFCI 70-2-1991 - Quality Control Standard for Control Valve Seat
Leakage
e American Society of Mechanical Engineers (ASME)
— ASME Boiler and Pressure Vessel Code
Section VIII - Pressure Vessels

[ ]
Instr Sy an@ldentifi R1992)
5.2 ic ms for Jroces, ratighs (R1981)

ISA 853 - Graphxc Symbols Jor Distributed Control / Shared Display
Instrumentation, Logic and Computer Systems

— ISA S84.01 - Application of Safety Instrumented Systems for the Process
Industries

— ISA S91.01 - Identification of Emergency Shutdown Systems and Controls
That Aﬁaﬁ T ﬂ rocess Industries
e Tubular E RTEMA)
— TEMA Standards

“COMMERCIAL USE

o  Occupational Safety and Health Administration (OSHA)

— OSHA 29 CFR 1910.119 - Occupational Safety and Health Standards,
Process Safety Management of Highly Hazardous Chemicals

3. Definitions

For the purposes of this Practice, the following definitions apply:

Accessible: A term applied to a device or function that can be used or be seen by an operator
for the purpose of performing control actions (e.g., set point changes, auto-manual transfer or
on-off actions) (Reference IS4 §5.1.)

Automated Valve: Any valve with a locally or remotely controlled actuator. Examples are
throttling control valves and on/off block valves. Actuators are typically air-operated
(diaphragm or piston), electric or hydraulic, some with spring return function, Manually-
operated valves are sometimes also tagged as automated valves such as when a manual valve
is fitted with position switches.

Auxiliary P&ID: P&ID used to show details in order to unclutter other P&IDs (e.g., lube oil
system, sample systems, instrument details)

Basic Process Control System (BPCS): The Basic Process Control System is the control
equipment and system that is installed to regulate normal production functions. The BPCS
may contain combinations of single loop pneumatic controllers, single loop electronic
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4. Requirements

Practice requirements are divided into five sections (General, Format, Equipment, Piping and
Instruments & Controls). Reference the appropriate section for the specific area of interest.

4.1 General

Practice requirements are intended to provide a balance between the desire to show
all data on P&IDs with the need to make P&IDs legible and easy to read. Most
details that are available from other types of documentation (e.g., instrument loop

dia , vesse] data for on P&IDs.

T ractice components

when cover sifitet in Appendix B Page 4
fo

4.2 Format
4.2.1 Layout

4.2.1.1 Criteria contained herein apply to reading a P&ID from the bottom
or right side of the drawing. The top of a horizontal line and the

ide ertigalylipey p of a pipe. The bottom of a
@ a1 fne afi4b of a vertical line is the bottom of
a'pipefUsca no c uired.

4.2.1.2 Drawing size is 22" x 34" (560 mm x 864 mm).

‘ ’OMMEam er anrilg modifications.
i 2j Mgt er P&ID. A

set of pumps in the same service is one piece of equipment for the
purpose of P&ID layout per Appendix C Page 1.

4.2.1.4  Show primary flow on each P&ID from left to right.

Show flow through equipment relative to actual arrangement (e.g.,
cooling water supply in bottom of exchanger tube bundle and
cooling water return out top).

4.2.1.5 Show primary process lines heavier than secondary and utility
lines as described in Section 4.2.3.

42.1.6  Show off-page connector arrows for primary, secondary and
instrumentation lines entering the P&ID horizontally 0.25"
(6.4 mm) from the left inside borderline and exiting 0.25"
(6.4 mm) horizontally from the right inside borderline per
Appendix C Page 1.

Utility connectors may be shown at any convenient location on the
body of the P&ID.

Process Industry Practices Page 6 of 29
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4.2.1.16 Show the center point of a PSE (Pressure Safety Element)
identification bubble 0.5” (12.7 mm) above a horizontal line or left
of a vertical line and 0.5" (12.7 mm) away from the rupture disc or
equipment.

4.2.2 Symbology

4.22.1 Show format, equipment, piping and instrument symbols per
Appendices A-1, A-2, A-3 and A-4.

Show equipment internals using a short dash/space line at a weight
of 0.02" (0.5 mm

Sho ipi clib an equiliment nozzle at a distance
f0. ).
€q n en the connection is

welded per Appendix A-3 Page 6.

4222 Show a note reference symbol per Appendix A-1 Page 2 ata
weight of 0.03" (0.8 mm).

Show a note number in the symbol at a weight of 0.02" (0.5 mm).

4.2.2.3Ty ﬁﬁtﬁalws using a darkened solid

When darkened in valves cannot be used because of symbol type
(e.g., butterfly valve), use the abbreviation for Normally Closed

COMMERCIAT USE

Show on-off valves in normal operating position.
Do not show control valves or relief valves normally closed.
4.2.3 Lines

423.1 Show primary process lines per Appendix A-3 Page 3 at a weight
of 0.06" (1.5 mm).

42.3.2 Show secondary, utility, future or existing lines per Appendix A-3
Page 3 at a weight of 0.02" (0.5 mm).

4233 Show instrument line symbols per Appendix A-4 Page 4 ata
weight of 0.01" (0.3 mm).

4234 Show packaged equipment limit lines per Appendix A-1 Page 2 at
a weight of 0.03" (0.8 mm).

4.2.3.5 Show line class and insulation breaks per Appendix A-1 Page 2 at
a weight of 0.02" (0.5 mm).

4.23.6 Minimize “dog legged” lines.
4.2.3.7 Maintain a minimum of 0.5" (12.7 mm) spacing between lines.

4.23.8 Show flow arrows at corners and intersecting lines, where there is
a change in direction of majority of flow.

Process Industry Practices Page 7 of 29



43.1.5

4.3.3 Blowers

4.3.4

4.3.5

Process Industry Practices

43.1.6

43.1.7

4.3.1.10
43.1.11

1
ia

Show Equipment Item Number and Title/Service as a minimum.
Reference Section 4.3.13 for a complete list of equipment data for
all equipment addressed in this Practice. For equipment not
covered in this Practice, show equipment data as necessary.

Show internals for equipment as dashed lines as described in
Section 4.2.2.1. Omit details of internals that have no significant
bearing on the piping design and layout or equipment operation.

Do not show equipment elevations unless they are necessary to
specify process requirements for associated equipment location or

orietrumtion relg a r.
howjafoci tri Y, véiht and dr; ves, instrument
idldg) qUibmet.

ow auxiliary system requirements for individual pieces of
equipment (e.g., lube oil systems, seal flush systems, turbine gland
leak-off piping, sample systems) on auxiliary P&IDs.

Show jacketing requirements for equipment.

Show the type of insulation (e.g., personnel protection, heat

ngeyapiqp) fo igmen art of the equipment data. Show
NOTFOR

4.3.2 Agitators

COMMERCIALUSE™

4.3.3.1 Show blower symbols as centrifugal or positive displacement as
required.

4.3.3.2 Show blowers per Appendix A-2 Page 2.

Compressors

4.3.4.1 Show the compressor symbol for each stage of multistage
compressors. Multi-staged compressors may be shown on multiple
P&IDs.

43.4.2 Show compressors per Appendix A-2 Page 2.

Drivers

4.3.5.1 Show drivers with driven equipment using the symbols for motors,

diesel engines and turbines. Equipment numbers for drivers are
normally not required since equipment data for the drivers is
shown as an integral part of the associated driven component.
Show equipment number for driver if it drives more than one piece
of equipment or if the driver number is different from the
equipment it drives.
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4.3.12 Classification of Equipment

The equipment classifications listed below are used on the example P&IDs
contained in the Appendices for illustrative purposes only. These equipment
classifications are only one example of classifications allowed by this

Practice.
CLASS SUBJECT DESCRIPTION
A Mixing Equipment Agitators, Aerators, Mechanical Mixers

Mechanical Drivers | Electric and Pneumatic Motors, Diesel Engines,
Steam and Gas Turbines

E Heat Exchangers Unfired Heat Exchangers, Condensers,
Coolers, Reboilers, Vaporizers and Heating
Coils, Double Pipe, Spiral, Plate & Frame, Air
Coolers

F ters, Furnaces, Boilers, Kiins

P P ri and Vertical Centrifugal, Positive
Displacement, Vertical Canned, Screw, Gear,
Sump

CO

T Towers / Columns
TK Tanks API atmospheric and low pressure
U Miscellaneous Filters, Bins, Silos
Equipment
A Drums Separators, Driers, Accumulators

4.3.13 Equipment Data

This section lists the data to be shown on the P&ID for types of equipment.
Show this information on the P&ID in relation to the appropriate equipment
symbol per Section 4.2.4.5. Show units of measure (e.g., GPM, PSIG,

BTU /hr) for equipment data as required. Equipment not listed should be
described as appropriate to convey important data.

4.3.13.1 Agitators, Mixers
¢ Equipment/Itern Number
e Title/Service
¢ Power Requirements

s Materials of Construction

Process Industry Practices Page 9 of 29
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4.3.13.7 VesselsiTanks

¢ Equipment/Item Number

e Title/Service

e Size, Capacity

e Design Pressure @ Temperature
® Materials of Construction

Trim

- SAMPLE

4.41 Line Data Identification

44.1.1

Show the line data identification per Appendix A-3 Page 1.
Do not use suffixes as part of the sequence number.

Sequence numbers typically originate and terminate at equipment.
Assign different sequence numbers to line branches that terminate

NOTFOR™
o ol challge th¥sequleric er when the line flows through a

piping specialty item or a control valve or when there is a line class

COMMERCIAL. USE...

4.4.2

443

Process Industry Practices

44.1.2

44.13

pressure relief valves.

The size and insulation thickness fields accommodate either
English or metric units.

Show insulation code changes using the point of change symbol
referenced in Appendix A-1 Page 2.

Show special layout requirements (e.g., No Pockets) with a note.

Line Service Codes

4.4.2.1

44.2.2

Line service codes are listed in Appendix A-3 Page 2. Additional
line service codes can be added as required.

Each line service code consists of one to three alpha characters.

Piping Line Symbols

443.1

4432

4433

Show piping for primary, secondary, utility, jacketed or double
containment, and future lines per Appendix A-3 Page 3.

Show piping for existing lines depicted on new P&IDs per
Appendix A-3 Page 3.

Piping for new lines depicted on existing P&IDs are not covered
by this Practice.

Page 10 of 29
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4.5.4 Safety/Relief Devices

4.5.4.1 Show and tag relief devices and conservation vents per Appendix
A-4 Page 7 (e.g., PSE and PSV). Use optional explanatory text for
clarification of the type and function of the device (e.g.,
“Emergency Relief,” “Conservation Vent,” “Explosion Panel”)
located next to the tag. Reference Sections 4.2.1.15 and 4.2.1.16.

PSV typically refers to reclosing devices. PSE typically refers to
non-reclosing devices.

related service. Use PCV or PCE for non-

“The designation
rotegh against emergency
pressure conditions regardless of whether the valve construction
and mode of operation place them in the category of the safety
valve, relief valve or safety relief valve.”

S

4.54.2 Show relief device set pressures.

4.54.3 Show the relief device size:

NOT:FOR-
e~Kuptlire disCs - dis€ dr r
o Conservation vents - inlet nozzle size if there is not a pipe

C OMM@J zﬂ Ge s:ﬂ:SiEd outlet size

4.5.4.4 Show the orifice size letter designation for relief valves between
the inlet and outlet sizes (e.g., 3K4). Do not show the relief device
sizing basis or flow capacity.

4.5.4.5 Do not show the materials of construction for relief devices.
4.5.5 Equipment Start/Stops

4.5.5.1 Do not show the local start/stop hand switch for motors without
remote controls.

Show local (field) hand switches (bubble and tag) that:
e Are part of an operator control panel
o Interface with other systems (e.g., interlocks)
¢ Otherwise need explanation

4.5.5.2  Show all control room (DCS or panel board) hand switches with
the appropriate bubble symbol and tag.

4.5.5.3 Label all hand switch positions or functions. Locate the labels
outside the bubble symbol, on the upper right, using the standard
text abbreviations shown in the Appendices. All others must be
spelled out.

Process Industry Practices Page 11 of 29
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Appendices

The Appendices of this Practice contain tables of commonly used symbols, abbreviations and
other identifiers, as well as typical details and example P&IDs.

Appendix A contains symbols and text grouped by function. The symbols and text are shown
the same size as would be utilized for a standard full size (22" x 34") P&ID.

Appendix B contains the same data as Appendix A, organized into cover sheets. Cover sheets
are also commonly referred to as lead sheets or legend sheets.

Electronicfativy files
to member sy
using the RIP n&live
requireme Ve

e from PIP for input
is recommended

Appendix C contains example P&IDs that illustrate the text and utilize the symbols and
legends on the cover sheets.

Comment. The cover sheets and P&IDs are drawn as standard full size (22" x 34")
P&IDs, but reduced to standard PIP Practice 8 1/2" x 11" pages for electronic distribution

purposes. It is recomgendeg-& 0 cpig a IDs be printed on 11" x 17°
pages. This requires ﬁ StSEript i t

Process Industry Practices Page 12 of 29



Appendix A — Tables & Symbols

A-1 Format Tables & Symbols
1. Abbreviations
2. Miscellaneous Symbols
A-2 Equipment Tables & Symbols
1. Pumps
. Compressors & Blowers

. Storage Tanks

. Storage Tanks

. Storage Sphere and Furnace
9. Miscellaneous Vessel Details

A-3 Piping TablesNQf ' ' FOR
1. Line Data Idéntifical
2. Line Service Codes

COMMERCIAL USE

. Piping Specialty Items
Piping Fittings
Off-Page Connectors and Tie-In Symbol

© N o

Drain Connectors
9. Notes
A-4 Instruments & Controls Tables & Symbols
1. Instrument Identification Letters
General Instrument Symbols
Instrument Function Symbols
Instrument Line Symbols
Primary Element Symbols (Flow)
Control Valve Actuator Symbols
Self-Actuated Devices
Miscellaneous Instrument Symbols.

el A i
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PROCESS INDUSTRY PRACTICES
APPENDIX

A1

1715/98

ABBREVIATIONS

PAGE 1 OF 2
PRACTICE REF. PICO01

AG
ATM
BL
BTL
BYP
cC
cL
co
CONN
cSC
€S0
CTR
DCS
DES
DIA
DP
D/P
DRN
DT
DWG
(E)
EL
ESD
FOF
(F)
FC
FI
FL
FLG
FO
FP
Fv
GO
GR
HC
HOR
HH
HOA
HP
HPT
1AS
1SBL
LC
Lo
LP
LPT

ABOVE GROUND
ATMOSPHERE

BATTERY LIMIT

BOTTOM TANGENT LINE
BYPASS

CHEMICAL CLEANOUT
CENTERL INE

CLEANOUT

CONNECTION

CAR SEAL CLOSED

CAR SEAL OPEN

CENTER

DISTRIBUTED CONTROL SYSTEM
DESIGN

DIAMETER

DESIGN PRESSURE
DIFFERENTTAL PRESSURE
DRAIN

DESIGN TEMPERATURE
DRAWING

EXISTING

ELEVATION

EMERGENCY SHUTDOWN
FACE OF FLANGE
FURNISHED

FAIL CLOSED

FAIL INDETERMINATE
FAIL LOCKED (LAST POSITION)
FLANGE

FAIL OPEN

FULL PORT

FULL VACUUM

GEAR OPERATED

GRADE

HOSE CONNECTION
HEADER

HAND HOLE

HAND/OFF /AUTOMATIC
HIGH PRESSURE

HIGH POINT

INSTRUMENT AIR SUPPLY
INSIDE BATTERY LIMITS
LOCKED CLOSED

LOCKED OPEN

LOW PRESSURE

LOW POINT

MTL
MAX
MIN
MOV
MW
NC
NNF
NO
NOZ
0/C
0/0
QP
0SBL
OVHD
PLC

PRESS
PV
(R)
REQD
RTD

SC
SCH
SD
SG
SIS
SO
SP
SS
S/S
STD
T/C
TDH
TEMP
THRD
T
150
7T
TYP
UG
YNT
VAC
VB
W/
W/0

MATERIAL
MAX TMUM

MINIMUM

MOTOR OPERATED VALVE
MANWAY

NORMALLY CLOSED
NORMALLY NO FLOW
NORMALLY OPEN

NOZZLE

OPEN/CLOSE

ON/OFF

OUTPUT

OUTSIDE BATTERY LIMITS
OVERHE AD
PROGRAMMABLE LOGIC
CONTROLLER

PRESSURE

PROCESS VARIABLE
RELOCATED

REQUIRED

RESISTANCE TEMPERATURE
DETECTOR

SAMPLE CONNECTION
SCHEDULE

SHUTDOMN

SPECIFIC GRAVITY
SAFETY INSTRUMENTED SYSTEM
STEAM OUT

SET POINT

STAINLESS STEEL
START/STOP

STANDARD
THERMOCOUPLE

TOTAL DIFFERENTIAL HEAD
TEMPERATURE

THREADED

TANGENT L INE

TIGHT SHUT-OFF
TANGENT TO TANGENT
TYPICAL

UNDERGROUND

VENT

VACUUM

VORTEX BREAKER

WITH

WITHOUT




PROCESS INDUSTRY PRACTICES /\_{2
APPENDIX
1/15/98
EQUIPMENT SYMBOLS PAGE 1 OF 9
PUMPS PRACTICE REF. PICOO1

VERTICAL
INLINE PUMP

LIQUID RING
VACUUM PUMP

HORTZONTAL POSITIVE
CENTRIFUGAL PUMP DISPLACEMENT PUMP

e

T
=== H

gﬁugRgEHgAL VERTICAL CAN PUMP

NOTE 2

o

A en— )

PROGRESSIVE CAVITY PUMP SCREW PUMP

NOTES:

1. SYMBOLS ARE SHOWN HERE AT ACTUAL SIZE USED ON 22"x34" DOCUMENTS.

2. LENGTH VARIES DEPENDING UPON DEPTH OF SUMP.

3. MOTORS SHOWN HERE TO ILLUSTRATE DRIVER ORIENTATION. FOR DRIVER
SYMBOLS. SEE APPENDIX A-2. p.3.




PROCESS INDUSTRY PRACTICES A-2
APPENDIX
1/15/98
EQUIPMENT SYMBOLS PAGE 9 OF 9
MISCELLANEOUS VESSEL DETAILS oAACTICE FEF . PIoom

SINGLE PASS E e L g N A L

L L T . Y
........................... ] A A A Al
. H Y VAR A0 MK VAT I VLK 2 L
] -
¢ .
ascesseeccscsaaunsnnnannan t SPRAY NOZZLE
: X S L.
--------------------------- n N g n M "
s [ ) [} Lt [ 3] 3 LT3
R sessessandacan =
* Q
.
CHIMNEY ~, PACKED SECTION
] ] s, o
1 i > 0
] ] », o
-------------- J becunnuanccann \‘ o
v, i’
% ¢
. o'
v %
., &
S,
., o
v, ¢
OA;
RS
s s
TWO PASS o *,
o s
0 AN
T ." A
- t ¢+ - o’ *
a [} ¢ -,
1 . 'O 5'
borscecnancnannnan ! o ~
' N ' . 4 s,
Ca -
................ t procancuacnnnaan; o LN
s Lo .,
[] 1 Toseossesssessssaas
forencccncecannans i
’ '

DRAW OFF

i _H

Gesasssss

GENERIC TRAY /:"

N

NOTE: ACTUAL SIZE WILL VARY.




PROCESS INDUSTRY PRACTICES A-3
APPENDIX
11711798
LINE DATA PAGE 1 OF 9
IDENTIF ICATION PRACTICE REF. P1C0O1

UNIT/AREA  SERVICE SEQUENCE SIZE LINE CLASS

(NUMERIC)  (ALPHA) (NUMERIC) (NUMERIC) (NOTE 1)
XX = XXX = XXXXX = XXXX - XXXXXXKXXX
} )

XXXX = XXXX = XXXX

INSUL. TYPE THICKNESS OPTIONAL
(NOTE 2) (NUMERIC) (USER DEFINED)

NOTES:

1. DEFINED BY PIP PNSMOO01: PIPING LINE CLASS DESIGNATOR SYSTEM. FOR INSTRUMENT
PIPING AND TUBING SPECIFICATION. SEE PIP PCSIP0O1.

2. DEFINED BY PIP INEG1000: INSULATION DESIGN AND TYPE CODES.




Appendix B - Cover Sheets

e Symbols & Nomenclature - Typical Piping
e Symbols & Nomenclature - Typical Instrumentation
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