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This specification is for furnishing two (2) replacement station
batteries for the millstone Unit 1 (JP-I) Nuclear Generating Station,
located in Materford, Connecticut. These batteries are a basic
component of the plant's nuclear Class 1E power system. Accordingly,
the Supplier is subject to the provisions of Part 21, Chapter I of
Title 10 of the Code of Federal Regulations.

I (i)

2.0 Technical Re uirements

2.1 Batteries shal I be lead calcium flat plate type for 125 VDC
nominal operation, manufactured by Gould National Batteries, Inc.,
(GNB). Gould cell type shall be NCX-2550 with physical charac-
teristics as shown on Attachment (I), manufacturer's specification
sheets.

2.2 Standard accessories shall be included per Supplier catalog.
Inter-tier and inter-step connectors and cable connectors shall
be supplied to acconeadate the battery arrangement as shown on
SK-I, Rev. I, attached.

3.0 Testin , uglification E Documentation

3.1 A factory acceptance test shall be performed on each battery per
IEEE 450-1980 to demonstrate capacity to be 904 or greater of
rated capacity at the eight (8) hour discharge rate, corrected
to 77'F.

3.2 Batteries and - " are required to be qualified per IEEE 323-
1974 and IEEE ww-,1975 for the environmental and seismic condi-
tions attached. The method of qualification shall be by
certification that the batteries furnished are substantially
similar to those tested through the Supplier's generic
qualification type tests to the above standards. For racks
supplied, seismic certification shall be by calculation using
acceleration values from the attached response spectra.

3.3 The following documentation will be required to be submitted
for Purchaser's approval at least three weeks prior to shipment.

I (i)

3.3. 1 Reproducible (mylar) and two copies of assembled racks
and assembly details, cell details, and complete
material and parts list.

3.3.2 Battery rack seismic calculations (2 copies).

3.3,p Rack assembly and 'nstallation ii.structions (5 copies).

3.3.4 Battery instal lation and maintenance instructions
(10 cop'es).
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3.4 The following documentation will'e required to be shipped
with the batteries.

Certification to the qualification requirements stated
above and that the equipment supplied was manufactured
under the Supplier's QA/QC program for nuclear plant
orders (2 copies).

3.4.2 Certification that each battery has successfully passed
the acceptance capacity test; including a sunmary of
the results (2 copies).

3.4.3 Complete set of all data taken during the acceptance
test of battery capacity for each battery (2 copies).

4.0 (Deleted)

5.0 Schedule R uirements

5.1 Documentation per Section 3.3 shall be submitted for Purchaser's
approval no later than three (3) weeks prior to scheduled shipping
date.

5.2 Shipment of batteries and racks shal I be no later than eight (8)
weeks after receipt of order.

5.3 Batteries and racks shall be received by Purchaser no later
than one (1) week after shipment from factory.

6.1 Purchaser's QA representative shall witness the factory
acceptance test of battery capacity and verify through review
of manufacturing records that the items supplied were built in
accordance with the same requirements as those used for
qualification per manufacturer's generic test reports.

6.2 This procurement is to be processed in accordance with your
Quality Assurance Program for nuclear work.

7.0 Packa in C Shi in

7.1 Packaging and shipping shall be in accordance with ANSI N45.22-
1972, Level B.
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Swltchgaar and
na'ral Induatrlal

Stationary
Power Cells

CA&ACIES-400 A.H. to 2550 A.H.
8 HOUR RATH TO 1.75 V.P.C. AVERAGE

Type: NAX and NCX
Antfmony and Catclum

SPECIFICATIONS
Container —Styrene-Acrylonitrile Plastic
Cover —Butadiene Styrene

Separators —Micropourous Material
Retainers - Fiberglass Mats
Poets —See Below

'ostSech —bloating O.Ring-Seal Nut
Vents —Gould (G NB) 'Pre-Vent" ~
Level Unco - Hi and - All r F esgh Low Ja ec

Electrolyte —Height Above Plates —2.75" (70 mm)
Sediment Space —t.06" (27 mm)
Specific Gravity —1215 9 77 F (25'C)
inter@el Connectors —Lead Plated Copper
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. NL'HQ9485
N034l2237
N03.103511
N 'l

PAXPCX

OC, OKR d OPR
T

'ry.Ventyaa F9)er/Vent w)th Ossst Coyer

N03 104881
N03 104882
N03-104875401
N03-104870

MAX,MCX, NAX, NCX400.1200
ALLEC, EKR,5 EPR

ALLFPS
NAX8I NCX 1344 thru 2550

207.107250
Z07.10725140'l
207 107251402
Z07 107251403

207.107141401
207444498
207444095401
207-107072401

207443449
2074l3460
Z0744345 l

MAX@ICX.170 255
MAX'X.28&340
MAX4ICX»3)6425
MAX+CX475%5
NAXACX~1200
NAXACX1344.1600
NAXACX-1850-1950
NAX4CX-1848.2550

FPS-11.17
FPS.19.21
FPS.23.25

V02 107 l51401 .

V02.107161402

V02 107151403

Yoltlrectar, with leads fWeston MOdat
281),0 3,040,0.150Scs.' . w/5'eads
Voltmeter, with leads (ye~ton Model
931), 34.3 Seal ~ . W/5'eads
Leads for Voltmeter (Weston P/N
254761 901) Insulated FortcedT«rn)nal
onone Encl, Test Prod Other Ered, 5')onff

ZD7477119
ZD7477121

Z07402083

207443l78
207443477
207443478

'AXktCX285425
MAX4KX.l70-255, 4754K

ALLNAX~
FPS-11 ~ 17
FPS-19.21
FPS.23.25
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lLseanl Sec
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22'carts or more of types O$ . O~ OC, OsCR. Opft. EC. EfCR. EFR

S. One reefs, Tteereseoteee«r ared Hydnst~
22 cetic ot more ol type: A$, AT, S$ , ST, CFE

S. Ceeenecmr Sere Nreewfeea
1 aside 22 cells or more or Cyoe: O$ . OSC. OC. OcCR. OFR. EC,
EsCR, FPS, EFft

FFOTE: frer arAfr, IICfr, fyAZend ACflcoke. acaederd X epee reed
~eencfeec oeeay ae seed

10. Seal Sfetc ybeeecfe
t ~ 22 aNE o ~ of cype: OC, Orth Opft EC, EfCR, Eyft
1 eeecfe 12 ceHE or snore ol type™FF$, MlX. fsfCX ffAX, IfCX

11, afeteearreetee «cere as recNlred for rcandenf berasry me)aeCae.
1 2. i~afore feeeeefa

One cd ol Scecionary ~ fnacaccecion encl Qperecf~fnecreec.

csocene eenneccson eeneeac ~ eetcre e«re orcsar bninernum ol
4 cetfsh Upon ecsetaec. „

lec laeeaarfrf Seacerr Oasfafeo
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RSON ELECTRIC CO ORATION
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. ~ @45 r ~ >f'ii.T~ I [

600 VOLTS

Single Conductor (Cop poc or Aluminum), High Temperature
Kerlte (HTK) fnsutatfon, Flame Retardant (FR) Jacket

V

12
10

600 VOLTS
Ch&p Net WhleACM ~ NL . WildPL

40 ~ SO 027 45 37
40 ~ Sa 42
40 w 50 73 50
SS w 50 L$7 107 72

'145 80
55 ~ 50 045 203 11 ~

2 58 ~ 50 LSI 292 140
1 aS e 50 QST 355 18S1'5 e 50 LSI 441 214

20 85 e 50 CI85 537 251
3iro 85 e 50 020 '58 '95

85 SO a 78 Iti 349
250 OS 7 420
350 80 ~ 50 ~0 '1292 541
500 8O ~ SO tm 1788 715
750 95 . 80 't 3S 2738 1124

95 80 150 3559 1412
1 250 110 95 151 4t84 1478

'110

1750 110 1 to 75IO 8194 2434
2000 110 125 2.'I 0 7088 2787
2250 125 125 227 8027 3186
2500 125 125 '38 8884 34M

'I 25 245 9709 3744
3000 125 I2S 254 I0530 4025

I:o temfinsfinr. snd sohcin9 instructions re!o rc o ms fy/QT 2Ns and 5 2Ns ccnstlt
fsctory ror tnts sirifSOfe fOr nvCteV sOOriCShdns

'Sor utitity genMtrn9 sfsf.~. ecc'Cstions «e rtMmmend thst" t rscrief wstt tnicriness in
these sites oe increessK to 6 chft Cibte dismefers witt inc.eesr . y G 03 incnes
ttie diemefeissild wei9ftfs snoNrn ve soororrimst ~ vfdve strotecf tQ Anhsf rnvrtrlechrnn9
hffwrenCeS

3480
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~ appllcalots aytb~h
(3

sensile, Nexural and compfeaahFe strength {uaea where machininy or
hwnltwty ctwacled ties ae not important)

Nyh humidity teslatanca; good dimensional stably, excellent resistance
io spkNny

Eiectficsf Insulation In appficstiona requiring low tSelecttfc ksaaea in severe
huntly conditiot w

Low IOdycfe power tactor-Low cold flow and dielectric constant
Econctmicsl plate with tetr etectncaf strength

Cold shearing Snd cokf punching under normal conditions; low ksss at Ngh
humidity. Excellent electncsf pfoPefties.

~xttngutshtng: punchsble. good dimensional stability

Excellent cold punching and cold shearing chsraclsftsdcs under
normal conditions; punchsble up through 3I32 thickness only.

Switchboard panels; relay and switch baa

PaneOoerda

, Punched parts fof electronic equipment

Tapcttangef boards-Transformers
Panefboerda

Radio and TV terminal boards

CofwTlefelaf computer lsfttllnsl boards
Intricate puf)chad parts fagldring little or no
preheating

Good warm shearin and warm punChing under normal Conditions:
punchabie up through 3/32 thmneas only. laminate shoukf be
pfahtseted between 100'-II'. Intricate pUnctted parts fagulrlng Iftffe or no

pfehead fig

Same as above grade St Pss pkss ftsrrw retardance. 94-Vo when tested per
LLLTnethod 04. Good ~lectncal insulation under humid conditions.
Peportia simba to HEM'0L

Switchboard panels, control panels,
appliance panels, fafsy and switch bases, pane~g
Same as above Qyado S1 p54)

Low mofsture absorption; toughness; tetr dimensional stability

Good mechanical properties with esofs >'gh impact strength

Low moisture absofpoon; good dimensional stability: pood resistance to
actdS Snd Stkaka

~fsge. Iow-frequency eteetnesf performance: mechantcsi
perfofmanc

'
rnoderatety hund conebons

Paper miffdoctor bfsda; pump valves:
marine bearings; piston snd pecking nngs

Fine toottt gears; radio parts; isfmtnsl boards

GesFL ptnions; spacers

Gears; plnksns

Vahes and plating tanks

Marine swiichboard panels; small gears snd
ns; radio parts

Lowcoeffctent of fnctioft. sett.tubfgstihg fgraotttte fitted)

Good mecttsnicst hest resistance snd low bfasioFnt

High mecttsntcsf strengm snd hsrtatess. high arc snd heat resistance:
excetteftt stectnest pfopeftteS under dry conditions; setf~utxhtng
Retenbon ot high mechsntesf Strength st temperatures UP lo 150'C:
~xttngwshxvg: tetsnfdn Of 50% of tntttsf flexural Strength at 1S0 C

Gooci machining qustittes; htoh flexural. impact snd bond strength sf Toom
temperatures good etectncs jpopeFties Undef dry snd humid condthons
s ou"J not he Used Under Fr<ctshAdst load sl elevated ssmpetetwa

High mechsniCST Strer,JT. htgrt srC Shd fwst Featstsnee'f Cettent ~ leetneal
preps oa UF:csf dry sr:d humd conditions. scH~xttng Jx ng

Selfwxtiftgutsftmg. good msctttntftg snd punching tfustttta. htgft flexural.
tmpsct sfttf bo tc sffwlgm sl room temper xtu s, sfioutd nof be Used Under
mecttsncst iosit St elevated tempeFSTW .S

Excstlsftt hest snd sre resistance. good stecfncst properties Under humid
«Ofdiftonx: good mechsniest propeftieS. Wtfwxttngutxtting

Excellent hest Fesistsfics-setfwxttrtguisning Excetteftf mechsfttcst s d
mscrtittittg properties —stsote st Fiigtt tsmperstwe

Good heal fssistsrics Excsttsftt mscttsttcst snd mscttifting properties

Textile mill bearings: pistons. Packing nrtgx

8esrtngs: skst wedges snd gears. A reptsot
ment for asbestos in many ~~
Swnchboard panels: are bsfffefa; Ckeutf-
breaker parts; structural eiectncat parts

Rotof-slot Ineufsdon. structural FTieittbefs st
~coveted tempore
Electricst-mechsnicsf applications—

for high humidity sfsas.
~nninsl boards

Manna SWifehbOSFd Oaneix Srd StruCTWSl
Parts

Tefmtftsl bnafds

Class H insutshon: heehng appliance
insulation

High lem persture mechanical s pot test Forts

Cvsskets. seats: s replacement for asbestos tn
mslly Spplteafloflx



GrNdt Selection Guide
's>carta

Tree
~t3
$ 73
off
to%

W 513aPSQ

LP
51'an

Tan

Tan

LP 513a-PBEP
Phoncgi

FR-3

Chocotate

Blaca

Ta~. Bt

Tan

M~15035-F BE F>ne weave tat>r>c

Tan

Red4o nyo-gue.
Gray-8

Tan

M ainu

Phenolic

'3

'le
H 25000

H-25135

H-24731
5'!F33

H-3$907

ASS-2

H.1~7+

H 14010

H 17a35

H.353tg

S1G15

G-11

G-10

FRw

M>t-P-tying,

M>t-P-15035-FB t

M>W'5035-FBM
~-tx035-FBM

M>t-P-15035.FBG
M~ 1 5035-F BG
Mit-P-1503~BG

M>IW-5431

MM-15177< EB

M>t&-1 81 77~ Ef

M>I.P-15037@ME

M>t& tb177%EE

M>I~713-GSG

Fine weave tabnc

Fine weave tabnc

Med>um weave taor>c

Medium weave tat)nc

Synthet>C t>per

Glass cloth

Gtass

cloth'lass

cto>h

Glass cloth

Glass cloth

Glass c'0th

Glass Cloth

Nahuatl

Tan

Natural
Natural
Natural
Natural

Natural
Natural
Natural
Btact>

Black

Gray

Gray

G reer>

White

White

Natural

PhenCg>C

Phenohc
Phenol>c

t>c

Epoxy

Epoxy

L44am

Epoxy

S>leone

S>l+Qtle

l>c



3aWW
bonding ttangttt t

&1I105 A A A
D44/23
T-23/50

S2 115

0$ ~ 100

0.4 ~ 1'10

41ANO 26ANO

'l4At00 30.000 17AXN

15,000 . 3SAXtO 20,000

11AXXt 30.000 17,000

H-1g720

H4NO

H 1CE21
H-18322
H 14333

33 1'15

33 105

0.4 100

03 10S

27.000 42,000 30.000

14ANO 30.000 20.000

24AXN

12,000 22At00

1.100

H 1Ã2$
H-1$242
H-19243

3b'4.000
51877 .Oig 5.0

110 10.000

11At00 40.000 19,CCO

H-25CNS~
291 .049

51F35
H-24721

2N, 404 .049

1.7

110

12AXN 36 tXXt 20,000

10,000 36AXXt 16.000

13AKO 37AXtO 1g.000

13,000

45.000 21.000

H-23542 .070

H
H-22033,067
H 12420 .074

H-17t25 .064

H-25210,064

0.4

OAtS

02
0.02

115

115

'f 15

60.000 75.0001

Condition A-Condihpned tor 24 hours anCt teSted in laburafory atmosphere t2. C, ~ R>, fhrS iS repreSentative
data tatien lrom prtxtuction maferIat properties may ~ry slightly, but in all cases are guarantees to meet the
applicable NCMA stanttaros only
values based on!/16" laminate



lnpect Stonnylh Pew

fHbAL
fncrtctt)

ElecNca1 PropeNes
Qoalpxtton Qelec3tk
98CIOr ~ COnetant
lOI cyelea/aec) {1OIggde8/

) ~8C)

tlNOOhAICClI hl8QOtlfI

mao 'es=4'45/3540 C48I3MO AT~ T~
I

OOl5 5.4

7AXO 800 p
- 0.037 52

0040 49
O.ON e 60 cy

4x10'x10'x10'X10I

H.17900

H-18720

550 0.035 4.1

550 OAXH 42
8.0 x 10i 2x 10i

S.O x 10' x 10'00
H.18331
H 18332
H 18333

51088

H-19242
H-19243

5.1 7x10'x10'21. 431

~ 7 ~

1 1 gOO

14

1,4

2,0

l00

100

13

0'1ANO
10,000 200

15 000

0.019

0.017

Ox 10'x lit 180

Sx 10'

x10'-25129

51F80

51F33
H.2472!

286, 496

'l0 0

130

85
l90

0.018

0 032

5.0

4.2

44

8 x 10' x 10i 100

1.5 x 10'5 x 10'80
H 22033

H 12429

H.1782 5

H-25219

cfairia 50er ot corrc'!ro/I A tleaurat strerigth at E.l/150" c, 7 tsrr c 'These
"ati/ea are lor 1/t4 inch thickheaa.

'Uo to 1/8 iwh tt»gaheaa ortty



." 'Tolersnces.o+
Molded Plate

Tlrtcfrheaa toterenc» grabs)

21$
21$
254
~22

$1 F77
$1 PN
H421$ 3
H447$ 5
H4$95

H4454
H-17900
H 19321
H-15222
H'15222
H-1912$ ~
H-10242
H-1924$
H42555

221 282

jlf50 = H4$000

22$
291
205
495
$1FQ
H44721
H4$12$

H44907 250-2 H-1501 0
H.1242$ H-17I25
H42tO2 H4$$42

H-25219

1I15

7/15

1/2

+AO35

+AO45

'AtOS

+Atm

+ AN5

rlA69

+Atlg

+A7t1

+Att2

+Att45

+ At17

+Attg

+ At21

+ At24

+At27

+mS +mS 'AXeS +AN55 +At055

+AtOSS aANM +AN75 ~ +AO75 +Att5 +AO75

elt05 + AO5 AtmS -AN75 e A)15 +ANTS

+AXt7 ~ +Atm +AXe +AXO -At1 5 +At00

+At05 +At05 +A710 +A710 'AN +At12

+AXO +A00 e Atll +Atll +At24 +015

+Atla +AtlO +Att25 el7125 'At24 +Atlg

fAtt 1 + Atl1 + Atli +Atli ~ +At25 +At21

+At24 +At12 +AXN eA715 +At22

+At20 +A7145 +AOS +A7175 . +AO4 +At25

+At34 +e7 + At40 'AN +At35 +mO

+~ + At1 0 4 At44 + At22 +Atzt'2 " fAt21 + At45 +At24 +At45 +At25r
+At45 + At24 + At53 e At27 rl Ato +At40

+ Atsi + At27 tA55 + At20 + At55 +At43

+AXtO +At50 +AOO +At3t 4 At75

+ At35

+CP

+Atss +AXt3 + Atss + CO + At55 + 09
2At73 ~Axt7 +At73 f N7 +.105 + l65

+ Anil +Abel +

Admit

e At51 + 941 +.124 + A%1

+ At45 ~AI9 +uS + At50 +Atis +.144 +At57

+ Di9 +A67 +'At40 e At07 + A140 +.1eO +Atn

NOTE: Tolerance ot length and width of tnmmed plate is plus or
minus 1 from sandard see. To minimize warpage matenat
should be stored ttat. not on edge.
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i Date 9/83

Page 5/4-4

ATTACjHENT l
ALARA DESIGN REVIEM CHECKLIST.

PA No.

PDCR Xo. /-W4-I<
Title 5 I 5477''4' < AC &M

pixel

Vill this project assigaaent or design change
require sore than one person-res to install or
coeplete2 T~ENO

Vill this design change create a nev radiation
source or nev radiation area onsite or cause an
incr~sac in dose rates froe an existing source2 ~yes O

Vill this design change creite or increase routine
aaintenance, operation. service, or surveillance
requireaents in a R ation area2 YES0)

If any ansver is "7ES" - coeplete the applicable sections.

Applicable Sections (Circle) l 2- 3 4 5 6 7 8

If all three ansvers are W' no further action
is required.

ALARA Design Reviev Coapleted by
Project ngineer

Date W /2

Date

Cb.

Reed debeye

RCP R&B erUefr ALA:RA yreeeee'b
/ y /d y'y
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FILE IIO. SUNECTt

NORTHEAST LI I ITIES SERVICE ONFANT

TEL.EPHOHE HE«ORAHDON

tROJECT

INSTRUCTIOHS: Svsvsotfa ~ yow'teIephose Jiacvt ~ los, sotisI potticlpost ~ eM 4eto
~4 tis ~ of co)l, is&cot~ Boisei rovtfsp ~ I HIht 4II teportw «eat
isattt Fii~ Hvsbei, Soiioi Hvabe~'on4 Svbject j~ ) is opocea ~ Loco.
Fil~ Ctwb teL ~ ~ cot ~ of chroselopicol Fil~ copy.

CALL PA E TI«E A«
~>wCO«IHC Q OVYCOINC

LETrEEH

HA«E

KVtm VI"
CQtcpAHY IIA«E

JU05co

CC: Cae ~ oloaicol fsly

CALI. REPORTERS
ItA«E i DATE zC

5VW4ARYt





ATTACHMENT No. 3
ENCLOSURE No. 6

Millstone Unit 1

Original 125vdc System

Design Specifications

And

Sizing Calculations
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