miching (commonly termed o two-polks machine) re-
tates 300 rev'min ai rero slip, An eguatien for syn-
chronos speed in 51 wnits is

tolf=
i
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where w iz radions per second, Bz s curment fre-
quency in eveles per second, and & is the number of
poles (which is twice the number of pole pairs), In
L5, customary units,
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where e is revolutions per minute and the otlser 1eems
are as delined above.

Preferred  metor speeds for pumping  statien
cgquipment depend on the charaeeristics of the
driven aquipment as well as the overall cosis—in
particulur, the life-cycle casts of the various practical
alternative speeds, As a genera] recommendation, the
fellowing guidelines apply 1o pumping stafion equip-
mienl;

« Blowers and funs: wse 1R or 3600-res min mda-
tors with spesd increnser gears when higher speeds
are reguired. Mote, however, that high speed pro-
duces a high nose level and 36l0-rpm fins do na
st mesrly as lomg as 1200krpm or 1300-rpm fins.

+ Water, wastewaler, or sludges pumpang: use Y00-,
12000, e THOIErey min mobors o mediom 1o small
pumips amd speeds up o 600 evimin or less [or
apecial, low-head, large pumps, Motors that run
av 1800- and 1200-rpm are usually s1ock inems,
wlathe B0-rpen and slower motors are wol.

= Progressing covity serew pumips: wse SOl-rev'min
motors (or lessl. Consider conpeeting the motar 1o
the pumg through a belt or gear spead reducer,

Mobe that Evropean moitors are desipned for
a0 Hz, Crperating these machines en 60 Hz will prob-
ahly cause them tooverheat, Likewise, do nol operine
a f-Hz modor on a 30-Hz system unless the manufuc-
turer specifically warrants the modor al the redeced
Ireguency al some spectlic veltage ancd load.

13-7. Motor Voltage

Typical distributien system voltiges are given in
Table 8-6 as single-phase (120 of 240 V) amd thiee-
phase (206, 2440, 480, g0k, 2400, 4160, or 12,000 V),
Thess valtapes are the levels that the utility attempts
o mainiain a1 ils pednt of servies,
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Volwge drops ocear in the user's elecirical system,
and these are divided inie twe parts pccording bo the
MELC, The first drop is in the feeders and inclisdes the
service switchgenr and the cables defivering electrical
enerey b local distnbution cenlers, which are 1ypics
ally motor contral centers (MO0} in pumping sts
tions. The second vallage drop cited in the WEC is in
the branch circudl, which includes all ol twe power
wiring between the circwil prolective eguipmenl | Lyp-
sty thee 3000 anel the motor. A 5% vollage dropas
allowalble in tue total svstem and a maximum drop of
3 in enther the faxder or U brasch eireuwit 15 recom-
ntended by the NEC. For example, on a system rated
at 480 % line-te-line, a 3% drop & 24 Y and the net
voltage deliversd s 436 Y linc-to-line (at e Ml rated
laad), The desigrer may divide the drop in accord-
ance with the NEC rules or choose to purt in cables
heavy gnough to make the drop somewhan bess, 1 s
good design practice 10 keep the 1o1al caleulated drop
anmdd the individual parts of that drop well below the
speified levels discussed, A light londs, the ferminal
voltage o1 the motor is likely to appronch the service
voltape or 10 be approxmmately 80 ¥, The motor
manufacturer wswally rbes the maotor Cfolllowd curs
rent and horsepowery at 4600V with a £ 1P foberance
al Tull Toacl Thus, the motlar guaranles would be
valid al 506 Y, but the ble ol the modar al S5k Y
muay be shorened. A motor rated with a servaos faclor
neay nod be puaraniced at a veltage other than the
:||u.||:'||'.‘|.‘||ul-|’.‘ '.'Lll'lil.EL'.

Twpical pated voltages for molers are 115 or 230 Y
(single-plase), and 300, 23460, 260, 5735 240, and
H0HE W thiee-phasc). The supply voltage for a sery
amall pumping station may be 240 Y three-phase,
thres-wire from o wtility delta-connected  system,
and a 1200 240-Y supply can be provided from a cen-
ter lap between twoe phases on the wtilivy’s trans-
former. Sametimes the wiility moy supply 8 208/
120-%, shree-phase, four-wire system, porticalarly if
the pumping station is located in & network pren
having this supply. It is also frequently aviilable
where an individual transformer is required for the
pumping stafion, This multiveltage system is prefers
wble 1o 24V, thros-phase system because it enables
the loasd to ke balanced on ol three phases, Fumpng
stations ol mediom size—lor example, 75 1o GH KW
{100 Lo B0 Bipi—need a full 420 supply and usually
derive thelr owin 120-% circwits for lighting. small
power oulbts, and controd deveces from dry-Lype
tramaformers located in the station.

Oirdinarily, e servioe For a large station 1s most
ceonomcal at the lrighest voltage available, and larpe
pumping stations require 4160-Y service, Bocause
mtors are wsually rated pt 000 Y maximum,



