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STONE 8 WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTIFICATIONNUMBER

J.O. OR W.O. NO. OIVISION 6 GROUP

12. I -7 7 El FCTIZI CrA.
CALCULATION NO. OPTIONAL TASK COOK

PC- g. + V(4
PAGE 29

IO

gsodusua geoti~ gite 5 C $ Plus gsodoa go*isa gite O 2$ gdusls 2 27

Cooorreoted gite 9 i 17 . Caoorre*ed gite 9 1) Piamgeapsrsture

Correotioa ~ O g Piece Cesigo Xergia 1.0 Tires ggiag Pastor 1.25

Q!1Lls I o I (p ~ Vixen the eeD lite 1$ gT04ter thea L e445dL26 coIl eiceg
I

the next larger ce11 ie required.

goquired Call diss> 4) ~ + Positiee Plates 25 W4xl pla&S,
Fcr c&llJQig corrQpo4z

~ QCM -leg3O

l9

20

2I

24

2S

Ig) I goo gapers gears

Kereiore I'll htC g I g 00

~/z 44 4 )oI(sI rarI,
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i ~ccep Mb-
a ging e. 'dP. JVGX-2550

Erg I ( k'1 I 4 HoI rr 04Ar o (+ +% go o)

29

30

Sl

34

35

37

39

4p

4I

42

4S

45
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STONE 8. WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTIFICATIONNUMBER

J.O. OR W.O. NO. DIVISION eo GROUP CALCULATION NO. OPTIONAL TASK CODE

I K IaR i=I ECTR.iCPCL. pJ/A
PAGE 3g
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o$ o~e S4p

is q~ni H 5a ke)in~t~g o] ~ ttee$ sfep,

Pot'hot iw (otovtvt e $8 ) t $ 04+eed QAln &0M +a pL
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E't"- -4LI, t AgC 5l

WORK SHEETS POR STORhGE BhTTERIES
LEhD " hCID - VOLThGE PROPILE ChLCULhTIONS

Calculated by
Date
Checked by
Date

Lenath of Duty Cycle
Nominal Battery Voltage
hxp Hours per positive plate

J.O. No. I 2.l11
Client 9 hrt C
Station MH P 2.

Battery No. 26VS - 687 lA
Spec No. HMP2.- Ko33,A
Spec Dated

BA1TER /'TYPE': Mcp,;gasp(2 uulTs rA> PpRktLE.L)
xinutes No. Positive Plates per cell I 7

v No. of cells Cuo
vs hxps per positive plate data source

Ste

(2)

Tixe
in

Hin.

30

(3

hxpere
Rate

loc,9

3't(p

hdjusted
hxps

k
'isa

lou>

(5)

(4)

hxps per
Positive

Plate

Sg. lg

rg. l l

$ 0. 5o

(6)

(2) x (5)
60

hxp Hours
Per Pos.

L.oo

5 J.SS

Cuxula t ive
h. H.

Dischar e

Be innin 0

End h. 0
'Be innin l,gO

End 11 15

Be innin 1'I15

End

Be innin
End

'Ia.r,e

End 'lo.'lo
4

Be innin 't0. IO

'tl - l0
Be innin 'll.'IO

(8)

Volts per
Cell

(5) at (7)
I SBO

I. SSS

I 880
I.87z.
I 5 l o
I blO
I. Z6
l,goo
I o

Battery
Voltage

(8) x nuxber
of cells in

Series
isa.so
l l ~.68

liZ,SO
I I 2.$ 2
I I Z.'LO

I I3 ~ Ro

IO .50
I I t,o0
I I>.S'0

g.haJD
&og5

i WLu.

M Low b 5oP&R.(M f'4'Sh D
I 5 CV)oH,

c,AAs46&gi l R.QV . 0

Be innin
End

Be innin
End
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J.O. 0 R IIN.O. NO.

I~I lg

STONE 8 WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTIFICATIONNUMBER

DIVISION S GROUP CALCULATION NO. OPTIONAL TASK CODE PAGE3~
pic.TR.Ic~ Ec-0 4. V/+ RE,ORAAd

~ FLohr V57I1hGE
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I I 5.$ V
lee.MiKG
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C~CG IQQ

12
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l7
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II2 2OV
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24

25

26

27
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34
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IO|
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36

37
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39
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46
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STONE B WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTIFICATIONNUMBER

J.O. OR W.O. NO.

IZIag
DIVISION 6 GROUP

P'gyes,T kIC~
CALCULATION NO. OPTIONAL TASK CODE

EG- 0 4 M/4
PAGE

S~H«Ch<> c.

Calculate the miniiaum charger rating:

IO

A = —oAAHxC
r Tl c

where Ar

A
c

Required minimum charger rating
in amperes

Total ampere hours discharged from
the battery during its specified
duty cycle

Constant to allow for ampere hour
efficiency. Use 1.10

Continuous battery load while
charging, amperes

Required maximum time for recharging

20

2I

24

26

27

29

30

3I

32

33

35

'40

Ie His ccssc. 4H q~ ('»4 4 pic ~~' ~) ~~ Ipc2

~pIoA.-Iior rs . s73$ Mpocc W'~ is o~I'cciii84 ko~

ccccvc rc -iosci<i 6 err cs 2 4 ~ Js'sciiicr~c. pdI. ois Iz Ii »s;
for 4 sis'sciiisvoIe citc I< o 2. Isouvs ~oI s~75vog's pcs, cdJ

74, oI's~y ~cimsiscA a:ccM, ssc,x 2.s~-

fo2 ~picsc Iiosvio ~ p p. >
Sivicc si lvc.x-l5Y0 4u t7 Io, p,

.o4cIviso'oIe c'ccri~I ~ilk por. 17 x so I, = )7 5 cI rS~pc v~Isovrs

hr ~ Is'ois2 i nQ~ciko r W h.$~issab'~

ice. soccrcs. oI.,
i's Qke 4rs ~iI ~, i'i cS,ccovoI~cc u>i'II, Soicrcc

l&.90 + & l = 80.9& ~(~
Ay = l13$x 2

42

43

46

kSccviis- o 3ocr~pcvo Ckcirrynis'rr,o ~vio
~iip

I-:~,
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STONE e WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTIFICATIONNUMBER

J.O. OR W.O. NO. DIVISION S GROUP

IWl 7g P-L| g7-g ICED
CALCULATION NO. OPTIONAL TASK CODE

g c-<y a/A.
PAGE

I jag'c f x

300 - SO, te
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I 7 92 ~~a,rg

lO

IS
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l9

20

2I

24

2S

26

27
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$ feoo 4 50o Awlpcrl? po~64p ~ 8 go~
4.' ( ppgQ ky fo>m ~,~; p;J,g
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'oi'~ 'wo) Q ill~s;
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500 — 80.9g
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~PgATVS~ 943iCKR~ SRRKQ

9gNERAL 'ELECTRlC
R-8;

tMEMLSECISC CCwtANY~ IHASIMilMKCÃfKECOMPLEX, 10$ IRSTAWAK Cf IIU5SN, ~10gd .

osgssg Q isÃ l~>3 W/5 V ''
~ ~ (21$ ) g62<10S

NIAGARA CNAQ( POMER CORPORATION
NINE Kt.E POINT WJCLEAR STATION NIT t2
STEW TURBINE GENERATOR EQ) IDENT
TURBINE NO. 170X632
WfgUISITION 306-31 261

Subject: DC Notor Parascter s

cc: 1. A. Plant/Stlt
N. N. Sozarth/QQ
il. f. Norr5son/Nine Nable
T. K. Lempges/Niagara Hohai

August 28. 'lQSl

, Nr. C. Zapp5le
Stone 4 dabster Eng5neer5ng Corp.
t. 0. Sox $200
Cherry H5l1 ~ Ner Je sey 034

Oantlmen:

sg ~
4 tlag~

Th5s 5s 5n reply to the request for 5nforaat5on for the DC-EBOP (Nodel
tSCD192VD806A801) that you asked for 5n your letter of Apr51 lg, 198l.

1) Nax. stall t5ee ~ SN5 rated current 5s 10 seeeHs.

2) Accelerat5on t5m of the DC eotor g vary5ng voltage 5s not
ava5lable. Accelerat5on of the DC mtor 5s dependent upon aany
var5ables (starter operat5on, voltage, currents, o51 teaps,
etc+ )

3) Note eff5c5ency 5s:

full Load N.N
lO Load 87.5
01 Lead - .5

l) feature tes5stance ms prev5ously g5ven - .0126 chas ~ 2$4C.

5) The brush voltage drop 5s 2 volts ee5nal.

6): The actors rotor has a N, of 1$ .6 lbft2.
)

7) The c~iat5ne f5eld res5~tance was also prev5ously
supp15ed - .0036 oh' 2$ C.

If you have any quest5ons ~ don't hes5tate to g5ve m a call.

Yery truly yours,

FRADIP V. PATEt.
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INTEROFFICE MEMORANDUMa~
HILl OPERAT K~ "I "l) f 8 (jF Lf-8

J.o. 00
W.o. NO /2/77

SUNECT TOPICAL glFORMATION REPORT FOR

TRANSFORMER AD BUS LOADING hND

ASSIQKEHTS

OATE May 10, 1982

TLOtt:JR

TO All glectrical Engineers and
Squad Leaders

CC JCCabr is 1
lHXhanna
DFSabat ini

The attached information vill be issued as Topical Information

Report by our Soston office before long.

In the mantime, I am sending this to you for your information.

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

. I.. Ott

Attachment
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This design critezfa fa presented as a guide foz both allovable bus loadiags
aad aaafgamaata of loads to various plant loads. This criteria fs meant ae
a guide to engineers for a standard Stone 4 Rebater design. Finalization of
this criterfa is dependent on severa1 factors. Among these are: client
'preferences aad approval ~ economic studies and the complement of «quipmeat co
be powered. Whether at a later date assignment or loading criteria should Se
altered depend on such things as hov far the plant design fs completed>
possible additional loads ia the future> costs of adding nev equfpment,
redesign of eflls, tray systems, duct lines, and status of purchase orders
aad equipment production. However, the guidelines eet forth in the following
design criteria are a useful tool in designing an adequate and flexible
distribution system.

Spare and future positions should be provided on all buses ff possible.
The number of each should be vozked out vith the client at an early etage.
Floor eills should be extended to allov additional equipmeat to be added
ff neceeeazy.

For mst power pleat work> the voltage of the adium voltage and Iov voltage
busee ia established early in the design of the plant. The number of medium
voltage buses fs dependent on several vaziablea including requirements of
tbe large mechanical systems, client preference. philosophy of plant operation
and equipment economics, and fn the case of nuclear planta - regulatory
requirements ~

Tbe initial step fa to ascertain vhat the electrical loads are aad their power
requirements. Then the maximum simultaneously runnfng loads must be calculated
for each bus and transformer contemplated. The engfneer should uee the motor
and electric load liat aa vali as logic descriptioas, system desczfptione, and
consultation with the lead pover engineer during this stage of design to
ascertain the maximum coincident loading of each bua.

TRANSFORMERS

Pear transformers should be conservatively sised to allov for future load
grovth. Station, service transformers vill generally be about 10 percent of
total generator output for auclear planta.

'I

For fossil pleats approximately 7 perceat of geaerator output fe used for
station service. 0 a scrubber fs required, anocher 3 percent vill be used
to power the aczubbez aacfliariea.

As loads ate defined further> the transformers sfsee can be finalized allowing
for vorat case Ioadfag aad providing at least 15 percent margin for future
growth o

Fbt criteria on efaing smaller transformers, eee the information fa lov voltase
load assi gnmeate belov.





MH)IQM VOLTACE bUSES

Pk6F 5>

Cenerally in plants vhere both 15 kV class and 5 kV class buaea are selected,
motors above 2500 HP are assigned to the 1S kV class buses. Motors above
250 HP ~ up to 2500 HP ~ are assigned to the S kV class buses ~

In plants vhere 7.S kV class buses are utilized aa the highest distribution
voltage, motors above 4000 HP vould be assigned this bus vith motors 250 HP

to 4000 BP being assigned to the 5 kV class buses.

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

Metal clad avitchgear should not have a coincident loading above 60 to 70

percent of the main bua rating during the early stages of the pro)ect to allov
for further load grovth as the pro5ect progresses. If during the latter stage
of tha pro)ect the loads grov> it ia best to keep the maximum avitchgear bua
loading to about 90 percent of the full load rating of the main breaker and

bua under the vorat operating condition.

To det'ermine maximum running loads on metal clad avitchgear early in the
pro]ect, the electrical engineer should consult vith the lead pover engineer

'o

determine maximum coincident loading on each bua. Be sure to conaider-
pumpa out for maintenance, transformer faQurea and bus faQurea and the subsequent
~ffect on the remaining buses in the analysis.

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

IlN VOLTAGE bVSES

On lov voltage distribution systems, several types of equipmant are utilised
to feed motor and other type loads. Load center secondary unit aubstations
are used to feed loads directly. as vali as providing a pover source to MCC's

and panelboards (if a separate panelboard system ia used). Loads from 60 to
250 HP or 60-250 XVA are generally fed directly from a load center pover circuit
breaker. If loads in this aise range require frequent starting and stopping,
reversing control, or tvo speed control, consider the uae of locally mounted
starters equipped vith nonautomatic breakers.

Loads froa I Rt to 50 HP or 1 to 50 XVA can be assigned to MCC's (some pro)acts
have alecto! to uae separate 600 volt class panelboarda in lieu of MCC feeder
circuit breakers !or nonmtor loads. S&Q's standard design. hovever, calls for
tuse breakers to be xneted on the MCC) ~ Motor operated valves of any aire
should be assigned to an MCC. %hen assigning lov voltage loads, care should be

taken to assure that auxiliaries to large motors (i.e., lube oQ. pumps) are on
&C'a fed by the sane pover train aa the pump motor itself.

Small loads less than 1 HP or 1 XVA should be assigned to 120 volt panelboarda.
(If automatic control ia required. local starters or contactors should be utilis«) ~





Since the low voltage loads change dramatically during the life of the project,
ft is good to hive ample capacity in the load centers (LC's) early in the
project's life. In the early stage of a project. it fs usually i good practice
to idd coanected, coatiauously running loads and multiplying by .80 for diversity
and .90 for utilfsatfon (brake HP vs. nameplate HP) to arrfve at an estimated
load for directly connected loads; for MCC load estimates see the paragraph belov.
ht later stages of the project. maximum running loads should aot be greater than
80 percent of the self cooled transformer rating. Also, note that on double
~sided load centers, the total coincident LC load should not b» greater than the
highest rating of a siagle transformer so that one transformer can be outof-
service vfthout forcing laid shedding to occur. Transformers are usually not
larger than 1000 XVh vith a standard 5.75 percent impedance, because above this

. size Whee the gvaflable short circuit current caa become too high for the L C
feeder breakers sad MCC's unless a higher impedance transformer is

purchased'hisfaturn caa cause voltage profile problems.

Motor control centers axe placed for convenience fn an area close to motor loads.
This keeps cable distances short for voltage considerations and usually means
that tbe total loid oa a given MCC cin be kept fairly villbelov the standard 600
amp bus. In the early stages of a project, the loads should be held to about
300 imps maximum (400-$ 00 imps oa industrial projects) ~ whenever possible, loads
of a conxson system should be grouped oa the same MCC to try to assure system
pover continuity. Spares aad spaces should be grouped to allov for future starters
of varying sixes and types. The decision as to vhether to allov loads on a MCC

above the 300 amp target, or creite another MCC, is a matter of judgemeat and'should
be discussed vith the Lead Electrical Engineer. The standax'd SN design
calla for panelboards to be fed troa the local MCC. Since these loads must also
be added to the MCC load, some gufdelfnes are listed belov for panel loads.

The follovfng is a list of typical assumptions for bus loading oa MCC's,
panelboards, and load

centers'.

Motor operated valves ONV's) and mtor operated doors can be fgnored vhen
reflecting MCC loads to'he load center. Fox' particular MCC loading, use
20 perceat of tbe total horsepover per MCC that are MOV's or doors.

2. Intermittent loads such as cranes, small compressors> sump pumps, elevators,
motor space beiters, svftchgear apace heaters, etc., can be ignored vhen
x'iflected to the load canter unless the load fs on for longer than one hour
at a time. (Some judgemeat is required here and the Lead Electrical Engineer
shall provide guidance for each applicatioa. On MCC's, add 20 percent of the
total of these to the WC load) ~

3. Lighting.loads should be added on a vatts per square foot basis initially
untQ. actual loads are knova. The lighting specialist can provide estfmates
based oa the type of lighting selected. hdd oae half amp per duplex receptacle.

4 Since other panelboard loads are unknovn until much latex ~ add the distribution
transformer Kitch until loads are better deffned. Keep tbe number of these
transformers reasonable. Coasult the equipment specialist for past experience
fn this ax'ea r





j. Work vith the building service engineers for an estimate of diversity
for various areas of the plant if electric unit heaters are used aa vali
aa air conditioning.

6. Ignore velding and vacuum cleaner receptacles.

7. Add continuous loads on the MCC bus and multiply by .80 for diversity
and .90 for utilisatien 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 pro]ect agreement before the
equipment ia purchased if possible.

e

LOADS COHNECTABLE TO DIESEL CEHERhTORS

Diesel generators are often used as emergency pover sources. In nuclear p1ants
they usually supply the 4160 volt standby busea. 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 bua.

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

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

l. Emer gency lighting
2. Security systems
3. UPS systems/instrumentation buaea
4 ~ battery chargers
5. Instrument air compreaaora
6. Fire protection systems
7. Scrubber agitators
8. Turning gears
9. Boiler controls
10. Loads vhich allow for orderly ahutdovn of the plant or prevent subsequent

damage o





P Q-gQ
P~(E

Many factors are involved ia assignments of loads to UPS ouses vs. standard
instrument and control buses. The assigament of many of the loads to UPS buses
should be done in c~unction arith the Controls engineers. Items such as the
acceptabQity of pe>or interruptioa, voltage variations, etc., aaka a point effort
here very Xsportsnt ~

The above load assignmeat guideliaes are a good starting point Whoa folloved ~

they have been tound to usually offer an economical and effective design. HoMever,
many factors can influence and change these general rules, such as client
pre!erence, or late changes ia horsepover vhich would have changed the type
equipment feeding tbe load, but due to transformer siss limitations, etc. Q

an exception may have to be made aad the load remain on the existing bus.
klso, discretion needs to be used vith certain type loads, i.e. it might
be preferrable to have a 2 N 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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GENERALIELECTRIC LI4'ta

FED JUN 24

APPARATUS ANO ENGINEEING SERVICES OPERATTON

GENERAI. EECTRIC COMPANYOONE UNIVERSITYOFRCE PAR<, K SAWYER RONDO LANAI.THAM,MASSACHUSETTS GRUS ~ (b17) 647.7'200

June 19, 1985

HIAGAPA MOHAWK POWER CORPORATION

Nine Mile Point Nuclear Station, Unit f2
J.O. 12177 - Purchase Order Ho. 2
S team Turbine Genera tor Equi pment
Turbine No. 170X632
Requi si tion 306-31261

Copy to:

JM Knudsen SAW

ternchos SAW

Mr. A. K. Gwal
Stone 4 Webster Engineering Corporation
Pa. Box SZOO

Cherry Hill, New Jersey 08034

Oear Sir:

As requested by Mr. J. M. Knudsen, I am forewarding our current station battery
recommendaions for the emergency bearing oil pump (DCM E11.601B) 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<own are well known,
but the events which librist precede a safe ESOP shutdown are aare 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 wi11 be necessary to admit approximately 7400 CU. FT. of C02 to achieve a

safe gas mixture (<SX Hg in CO2). It is reasonable to assume that this can
be done in 60 minutes with a 6 bottle manifold and 4 bottle changes made

expeditiously. Ke 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 turbipa<$ egerator. Qstruction

> I G; I~ ~o )'; t-., r.yg ~

JUi'II 2g L".g<





GENERAl.'LECTRIC

M2M

book, volume II, tab 29, GEK-45944.

4. The final and perhaps most difficult variable is operations priorities
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 Prospect Application Engineer
HEM EHGLAHO DISTRICT

Attachment

TJG:slb:305.1





IC Volta e Rna e of Motor'and Starter Cor
~ I

the E e ec. Eearine Oil Pan t,'rQOP$

T"a motor for the eargency bea~ng oiL pu"p has a nameplate volcsp of
1"0 vdc or 140 vdc dept upcn t~~ voltage of tha cust~r's sca~
battery. T'e motor, notor stama" and e=e agency besrinE oM~ p~ a a
suitable for ope acfAc M Che vol age range of 105 vdc to 140 vdc (crt;
210 vdc to 280 vdc). Tae station bette~. shcnQd tave suf icicn cnpa-
c'cy Co start and operate the Z3OP, along «iA all other loads on che
battery, for the pe~ed of tie rendu™cd to shut the turb&a do.~ safely
upon a trip concur a"c tCth. a'oss of pover to tha a-c driven o~~ F-ps.

7o pu=poses of astaMis&~g tee r~ed batte~ capacity, the Xaam
dua to the &Op should be based on che asmaayciocL that, in star~"g>

:tha nocor ~~ dr~ 5 times full load cu=enc tor 10 seconds. Du~~g
period and fo- 10 ~tes tharaafta=, c&m voltage ac tha motor

tcaha~a aust re'- above 105 vdc (210 vdc for 240 vdc systems). Ia-.
tvaen 10 mK 30 ~ es after starts=Z of the HOP, the voltage rus"- ~ ..'aah above a Lair reduc& ~ th the to 90 vdc +SO vdc for 240 vdc
syscens) at the end of 30 zebras after starry. hfce 30 at=utes,~ar drop off Xa voltage is perckssQrle. Should the voltage d"op
beIact appr~~taly 80 v6c +60.vdc for 240 vdc systmas), the startervs drop out and shut +QzL ths M coCo» ~ ThQ gust not be pMctad
'to occu= for at least an additiml 15 ~tas Q there is any possQili-y
that f~~ co&~er v~ might be ~+Ca&ed, prolonging the C~

re-'ed

for tha tahe to const to a s~mdstQ3.. This might be c4 case
pcwar to ~ cow ~ar ccol=g ~uter p~~s Ls na'nc~4 vhila po:a=

to tha aw dr"va" lube oQ, ~s is lost.
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