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CAPAClTlES—600 A.H. TO 2550 A.H.
6 8 HOUR RATE TO 1.75 V.P.C. AYERAGE

SPECIFlCATIONS
Container —Styrene-Acrylonitrile Plastic.

Cover—Acryf.&utL-Styr.Terpolym. Plastic.
'eparators —Microporous Material.

Retainers —Ftberg lass Mats.

Posts —See Selow.e

Post Seats —Floating 0-Ring—Seal Nut.

Vents—Screw Tyl:Ie—Spray Proof.tent

Level Lines—High and Low—AllJar Faces.

FJectrofyte —Height Above Plates —2-3/4".

Electrolyte Withdrawal Tube—Each Cell.
Sediment Space —1-1/16 .

SpecNc Gravity—1215 I774F. (25'C.).
tnter~ll Connectors —Lead Plated Copper.

TYPE: NCX
P)

'

Poaltlve Plate .

Negative Plate
15'5'%'21/c a

420
215

O PoatMOO A.H. Io 1200 kH. Two I5
1344 AA. Io 1050 A.H. Forrr I

aorrere. (Except Iaib A.H.) 1aia rhH. Io
8550 AH. Fcwr—I 5 aquare.

e cornotnert Filling Funne~xotoaton reaiatant
aent la available at aocibonal coat. Soecity
Ooutd "Pre-Vent"

Atttpere Hour Cap actuea
lo 1.7$ V.P.C. Aeerage'

Minute Rate
In Atttoerea'verall Dlntenatona

ln lncttea
Approximate
Wgt. In LbL

8 Ht.' Ht. S Ht. 1 Ht.

To 1.7$ To MO
VP.C. VP.C.
A . Atrg.

Net Packed
Wgt. Wgt.

OaIL
Per
Cell

/4't g NCX<72
300 71 1355

536 1210
M/8 14 1/2 22 1/8 177 189
7</ 8 '4 1/2 22-1/$ 176 190 6.0

NCX-750

T NCX~

$ NCX-IOOS

NCX 1050

11 ~

13

15

d75 565
73S 51S
810 702
882 736
045 819

375 SSO 1d75
375 700 . 1500
450 1044 1065

7</8
7</8
7</8
74/b

14 I/2 22 I/8 105 207
14~/2 22.1/8 195 208
14 t /2 22-1/8 213 225
10-1/2 22-1/8 214 226
14.I /2 22.1/8 231 243

5.5
5.6
5.1

5.1

4.Q

17 74/8 141/2 22 1/8 249 251 5.0
NCX 1344

NCX 1SSO 19 i
117d 064
121 S 1053

500 1240 2360
57S

0 1/4
9 1/4

14 \/2 22-1/2 26S 260
14 1/2 22 1/2 282 294

6.8

NCX 1550
NCX 1580

1350
1170'485

12S7
1470 1230

S25 1782 3300
750 1530 2910

0 1/4 14 1/2 22-l /2 30 I 313
11</8 14. I /2 22 I/2 348 365

350 I 8.314.'I/2 22.1/2 33211-3/8
NCX 1800 251 1520 '404 000 1032 3675 14-1/2 22 1/2 364 382 '.S
NCX 1848 1dl 7 1353 825 1561 '160 14 0/1 d 141/2 22.1/2 3QT 415 12.6
NCX 1050 27 1950 1755 1521 075 2080 3955 11 3/6 14.1/2 22- I /2 380 398 7.3

7 NCX 2015
NCX 2100

1764 1475
1690 1638

1TSS

1050 2240 4260
l49/ I5 14 1/2 22-1/2 415 433 I 12.1

140/td 14 1/2 22.1/2 446 464 I .5
27 1011 1599 075 1024 3660 1491 I6 14 1/2 2i. 1 /2 433 451 15

NCX-2250
NCX 2400
NCXr2550

31 2025 1755
2150 1672
229S ~ 1989

1125 2400 4565
1200 2S60 46dS
1275 2720 5170

149/td 14~/2 22-1/2 462 480 10.9
14 9/15 14.1 /2 22-1/2 479 497 10.3

149/td 14 t/2 22 1/2 496 514 9.7
Inc>voce aottege ecroaa naercett connectiona wert in Nanrtaro tarorrtL " reoorrirt, Inc.i & A
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INTEROFF1CE MEMORANDUM,4~
SUBJECT TOPIChL INFORMATION REPORT POR

TRhNSPOiQKR 'hND BUS LOhDING hND
ASSIGNMENTS

DATE

FROM

Ray 10, 1982

TLOtt: JR

~! rri> c q ~de7
Hlu OPERAT1ONS CENTER

f'A6E Lt gw'o '.lo I2 I7 7-Ec ~..~ . QS

TO hll Electrical Engineers and
Squad Leaders

CC JCGabriel
XNKhanna
DPSabatini

The attached information vill be issued as Topical Information

Report by our Boston office before long.

In the meanthne> I am 'sending this to you for your information.

This document vill be used as a guide and not as a rigid standard.

. L. Ott
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This design crfteria fs presented as a guide foz both allovable bus loadings-
and assignments of loads to various plant loads. This criteria is meant as
a guide to engineers for a standard Stone 5 Webster design. Finalization of
this criterfa is dependent on several factors. hneng these are: client
preferences and approval, economic studies and thc complement of equipmcnt to

. be powered. Whether at a later date assignment or loading criteria should Se
altered depend on such things as hov far the plant design is completed,
possible additional loads in the future, costs of adding nev equipmcnt,
redesign of sflls, tzay systems, duct lines, and status of purchase orders
and equipment production. However, the guidelines set forth in the folloving
design criteria azc a useful tool in designing an adequate and flexible
distribution system.

Spare and future positions should bc provided on all buses if possible.
The number of each should be vozkcd out vith the client at an early stage.
Floor sills should be extended to allov additfonal equipment t'o be addedif necessary.

For most power plant voA, the voltage of the medium voltage and lov voltage
buses is established eazly fn the design of the plant. The number of medium
voltage buses fs dependent on several variables including requirements of
the large mechanical systems, client preference, phflosophy of plant operation
and equipment economfcs, and in the case of nuclear plants - regulatory
requirements.

3
Tbc initial step fs to ascertain vhat the electrical loads are and their power
requirements..Then the maximum simultaneously running loads must be calculated
for each bus and transformer contemplated. The engineer should use the motor
and elcctrfc load list as veil as logic dcscziptfons, system descrfptions, and
consultatfon vith the lead povcr engineer duzfng this stage of design to
ascertain thc maximum coincident loading of each bus.

Pover transformers should be conservatively sf@ed to allov for future load
grovth. Station service transformers vill generally bc about 10 percent of
total generator output foz nucleaz plants.

For fossil planta approximately 7 percent of generator output fs used for
station service. If a scrubber fs required, another 3 percent vill be used
to pover the scrubber auxiliaries.

ks loads aze defined further, the transformers sixes can be final&ed alloving
for vozst case loading and providing at least ]5 percent margin for future
+ovtho

Fof criteria on sfsfng smaller transformers. see the fnfozmatfon in lov voltage
load assignmcnts belov.
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MEDIUM VOLThCE BUSES

pAcs 5b

k
Ceaerally ia plants vhcrc both 15 kV class and 5 kV class buses are selected,
motors above 2500 HP are assigned to the 15 kV class buses. Motors above
250 HP, up to 2500 HP, are assigned to thc 5 kV class buses.

In plants vhere 7.5 kV class buses are utilized as the highest distribution
voltagcy motors above 4000 HP vould be assigned this bus vith motors 250 HP

to 4000 HP being assigned to the 5 kV class buses,

These HP break points are only guidelines and economic studies should continue
to be done for loads vhich are in question.

Metal clad svitchgcar should aot have a coiacident loading above 60 to 70
perccat of the main bus rating during the early stages of the pro)cct to allov
for further load grovth as the pro]cct progresses. If during the latter stage
of the pro)cct the loads grov it is best to keep the maximum svitchgear bus
loading to about 90 percent of the. full load rating of the main breaker and
bus under the vozst operating condition.

3

To determine maximum runaing loads oa metal clad svitchgcar early in the
pro]ect> the electrical engineer should consult vith thc lead pover engineer
to determine maximum coincident loading on each bus. Be sure to consider-
pumps out for maintenance, transformer failures aad bus failures and the subsequent
effect on the rcmaiaiag buses ia the analysis.

In the early stages nameplate horsepover should be used for the large motors.
This builds in a little extra conservatism foz possible inczcases in brake
horscpover (BHP) requirements later. In the latter stages of the pro)ect,
knovn BHP at runout conditions should be used.

LOW VOLThCE BUSES

On lov voltage distribution systems, several types of equipmcnt are utQ.ized
to feed motoz and other type loads. Load ceater secondary unit substatioas
are used to feed .loads dizectly, as veil as providing a pover source to MCC's
and panelboards (if a separate panelboard system is used). Loads from 60 to
250 HP oz 60-250 XVh are geaerally fed directly from a load center povcr circuit
breaker. Zf loads in this size range require frequent starting and stopping,
reversiag control, or tvo speed control, consider the use of locally mounted
starters equipped vith nonautomatic breakers.

Loads from 1 HP to 50 HP oz 1 to 50 XVh caa be assigned to MCC's (some pro)ccts
have elected to use separate 600 .volt class panelboards in lieu of MCC feeder
circuit breakers for noamtor loads. S&Q's standard design, hovcver, calls for
tuse breakers to be mounted oa the MCC). Motor operated valves of any size
should be assigned to an MCC. When assigning lov voltage loads, care should be
taken to assure that auxQiaries to lazge motors (i.e., lube oQ pumps) are on
MCC's fcd by the same pover train as thc pump motor itself.
Small loads less thaa 1 HP or 1 XVh should be assigned to 120 volt panelboards.
(If automatic control is required, local starters oz contactors should bc utilized) ~
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Since the lov voltage loads change dramatically during the life of the pro)cct,
it ia good to have ample capacity fn the load centers (LC's) early in the
project'a life. In the early stage of a pzo5ect> it is usually a good practice
to add connected, continuously running loads and multiplying by 80 for diversity
and .90 for utilization (brake HP vs. nameplate HP) to arrive. at an estimated
load for directly connected loads; for MCC load estimates see th» paragraph below.
ht later stages oi the progect, maximum running loads should not be greater than
80 percent of the self cooled transformer rating. Also, note that en double
aided load centers, the total coincident LC load should not be greater than the
highest rating of a single transformer so that one transformer can be out~f-
service without forcing load shedding to occur. Transformezs are usually not
larger than 1000 KVA vith a standard 5.75 percent impedance, because above this

. size Mar the availablc short circuit current can become too high for thc L C

~fecdcr bzeakers gad MCC's unleas a higher fmpcdancc transfozmcz fs purchased.
This inturn can cause voltage profile problems.

Motor control centers are placed foz convenience in an area close to motor loads.
This keeps cable distances abort for voltage considerations and usually mans
that the total load on a given MCC. can be kept fairly veil belov the standard 600

amp bus. In the early stages of a pzo)ect, the loads should be held to about
300 amps maximum (400-500 amps en industrial pro)ccts). whenever possible, loads
of a common system should be grouped on the same MCC to try to assure system
power continuity. Spares and spaces should be grouped to allov for future starters
of varying aires and types. The decision as to whether to allov toads on a MCC

above the 300 amp target> oz create another MCC, fa a matter of )udgcmcnt and should
be discussed vith the Lead Electrical Engineer. The standard S&'W design
calls for panclboards to be fcd from the local MCC. Since these loads must also
be added to the MCC load, some guidelines arc listed belov for panel loads.

The following is a liat of typical assumptions for bus loading on MCC's,
panelboards, and load centers.

1. Motor operated valves (MOV's) and motor operated doors can bc ignored vhcn

reflecting MCC loads to thc load center. For a particular MCC loading, usc
20 percent of the total borsepevcr per MCC that aze MOV'a or doors.

2. Intermittent loads such aa cranes, small compzcssors, sump pumps, elevators,
motor space heaters, avitchgcaz space heaters, etc.> can be ignored vhen
reflected to the load center unless the load is on for longer than one hour
at a time. (Some )udgement is required here and the Lead Electrical Engineer
shall provide guidance for each application. On MCC'a, add 20 percent of the
total of these to the MCC load).

3. Lighting loads should bc added on a vatts per aquaze foot basis initfally
until actual leads aze known.. Thc lighting specialist can provide estimates
based on the type of lighting selected. Add one half amp per duplex receptacle.

Q

4 Sfnce other panelboazd loads are unknown until much later, add the distrfbution
transformer XVA until loads are better defined. Keep the number of these
tzansformers reasonable. Consult the equipment specialist fer past experience
fn this area.





5. cwork vith the building service engineers for an estimate of diversity
for various areas of the plant if electric unit heaters are used as veil
as air conditioning.

6. Ignore velding and vacuum cleaner receptacles.

7'dd continuous loads on the MCC bus and multiply by .80 for diversity
and .90 for utilization in the early stages. Later as the motor and load
list information is complete, use all of the continuous coincident loads
and multiply by .90 for utilization.

These guidelines should be discussed in detail vith the Lead Electrical Engineer,
and vhere appropriate, vith the client to ensure pro5ect agreement before the
equipment is purchased if possible.

LOADS CONNECTAELE TO DIESEL CEfKtATORS

Diesel generators are often used as emergency pover sources. In nuclear plants
they usually supply the 4160 volt standby buses. In fossil plants, they may
feed either 4160 volt or lov voltage buses. In nuclear planta> loads other than
Class IE safety related loads are often either fed from Class IE buses vith an
automatic LOCA trip or are assigned to buses vhich are manually connectable to
the diesel bus. "

'n

fossil plants, loads that are important to an orderly shutdovn or personnel
safety are assigned to buses vhich can be fed by a diesel generator.

In general> the list belov suggests possible candidates for assignment to buses
vhich can be fed from a diesel generator.

l. Emergency lighting
2. Security systems
3. UPS systems/instrumentation buses
4. battery chargers
5. Instrument air compressors
6. Fire protection systems
7. Scrubber agit tora
8. Turning gears
9. Eoiler controls
10. Loads vhich allov for orderly shutdovn of the plant oz prevent subsequent

damage ~





LOhDS COHNECThBLE TO DPS SYSTEMS

Many factors are involved in assignments of loads to VPS buses vs. standard
instrument and control buses. The assignment of many of the loads to UPS buses
~hould be done in con)unction vith the Controls engineers. Items such as the
acceptability of power interruption, voltage variations, etc.> ance a ]oint effort
bere very important.

The above load assignment guidelines are a good starting point. %en followed,
they have been found to usually offer an economical and effective design. However,
aany factors can influence and change these general rules, such as client
preference, or late changes in horsepower which would have changed the type
equipment feeding the load, but due to transformer size limitations, etc.>
an exception may have to be made and the load remain on the existing bus.
Also> discretion needs to be used with certain type loads, i.e., it might
Qe preferrable to have a 2 XV motor space heater rated at 120 volts and fed
from a panelboard if 480 volt heaters are not available as standard.
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GENERAL e ELECTRIC

APPARATUS AND ENGINEERING SERVICES OPERATION
GENERALEI CTRIC COArLPANY ONE UNIVERSITYOFRCE PARK,K SAWYER ROAD+WAtTHAPrI,PrIASSACHUSETTS 0%54 ~ (617) 6477KO

June 19, 1985

NIAGARA MOHAWK POWER CORPORATION
Nine Mile Point Nuclear Station, Unit f2
J.O. 12177 - Purchase Order No. 2

~ Steam Turbine Generator Equipment
Turbine Ho. 170X632
Requisition 306-31261

Copy to:

JM Knudsen SN
J Sternchne SN

Mr. A. K. Gwal
Stone h Webster Engineering Corporation
P.O. Box 5200
Cherry Hill, Hew Jersey 08034

Oear Sir:
I

As requested by Mr. J. M. Knudsen, I am forewarding our current station battery
recommendaions for the emergency bearing oil pump (DCM Ell.601B) and the emergency
seal oil pump (278A6692).

You will note that time is addressed in the case of the EBOP but not for the ESOP.
This is because the time requirements for a successful coast-down are well known,
but the events which must precede a safe ESOP shutdown are more difficult to time
and are as follows:

1. The machine gas should be vented from operating pressure down to 2-5 PSIG. This
can and should be done during coastdown.

2. The purging of hydrogen with carbon dioxide cannot commence until the shaft is
at or near standstill because the rotor fans will mix the gases and produce
erratic readings on the purge analyzer at the sample connection.

3. It will be necessary to admit approximately 7400 CU. FT. of C02 to achieve a

safe gas mixture (<5X HP in C02). It is reasonable to assume that this can
be done in 60 minutes with a 6 bottle manifold and 4 bottle changes made
expeditiously. We do not know the limitations of a bulk C02 supply and
C02 discharge tends to be self limiting depending on piping configuration
because of the formation of solid carbon dioxide (dry ice) at points where
rapid expansions take place. There is considerable discussion of the
ramifications of handling carbon dioxide in the turbine-generator instruction
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book, volume II, tab 29, GEK-45944.

4. The final and perhaps most difficult variable is operations priori ties
at the time of the event.

In summary, a 2 hour run time for the ESOP is probably appropriate, but all
of the foregoing must be considered.

Yours very truly,

T. J. Grady Project Application Engineer
HEM EHGLAHD DISTRICT
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uansformers are usually connected to the bus IEI 2nd a

separate set ot three potential uanstormers are recom.
inended tor this purpose anly,

SOMBER REQUIRED - Three wire systems require two
potential VansfOrmets. Fouraeire Salidly grounded systems
usually require three potential uansformers.

RELAY AND CONTROL FUNCTIONS
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The determination ot relay 2nd control functions has
been simplified by their listing in the basic preangineercd
equipment specifications in this guide and in QE Handbook
sections 8732 2nd 6733, wnich also include no~mal options
for the principal applications encountered.

AC

2l
al

~ 2$
2$0

I IS
2$ 0

14 SlI»I 10
~ $0 2$0

$$ 12$
110 tie

I~ 10llal
10 les

'a0 tlo

1$ 12$
IVA2$0

IB

l9

20

2I

23

24

25

26

28

29

30

3 I

CLOSING, TRIPPING, ANO POWER
REOUIREMENTS

Breaker Operation and Control Power

Successtul operation ot metalclad switchgear is depend.
ent upon a reliable source ot comrol oower which at all
times will maintain volwge at the terminals of ~ leatriCally
Operated deVicaa Within the rated Operating. vOltage range.
In general, the operating voltage range ot switchgear equip.
ment is determined by the rated operating voltage range of
the circuit breaker. These ranges, as established by IVBMA
nandards. are given in Table 8 3. I

There are two primary uses ot control power in metal ~

clad switchgear which merit separate consideration when
selecting the source of control power: namely, closing
power 2nd tripping power. The applicable current require
ments are lined in Table 8<.

Closing Power

I\ is generally preferable that the availability of closing
pOWer be independent Ot vOltage COnditiOna On the pawer

system associated with the switchgear. The 48V, 125V or
250V dC battery 8 nOrmally Canlidered the maat reliable
auxiliary power source. In many instances. however, part.
icularly where the switchgear COnulta Ot Only a few circun
breaker units, the storage banery or other independent
power source necessary to achieve this goal may represent
an investment out ot proponian to the advantage gained.

The choice between dc closing powe~ derived tram a

norage banery and ac closing power derived from uans.
tormers connected to the switchgear's power system is
~«onomic, dictated by the desired synem reliability.

Other factors influencing the choice are:
~ Closing of breakers whh the power system

de~efglted
~ Availability Ot hOudng faCilitieS fOr a banery 2nd

Its Chargillg equigvllenb
~ Effect of low ambient temperature on banery.
~ Availabilityof adequate maintenance for a banery

and iN charging equipment.

Future additions to the equipment sutticient to
shits the economic areterence fram an ac to a dc
system.
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32 TABLE 8<. OPEAATING CUARENTS OF STOAED.ENERGY OPERATED CIRCUIT
BREAKERS'3
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