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1.0 oescr!gtlon .

2.0

3.0

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

Technical Requirements

2.1 Batteries shall 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 (1), 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 accommodate the battery arrangement as shown on
SK=1, Rev. 1, attached.

Testing, Qualification, & Documentation

3.1 A factory acceptance test shall be performed on each battery per
JEEE 450-1980 to demonstrate capacity to be 902 or greater of
rated capacity at the eight (8) hour discharge rate, corrected

to 77°F.

3.2 Batteries and r-*' - are required to be qualified per IEEE 323-
1974 and JEEE _+44-1975 for the environmental and seismic condi-
tions attached. The method of qualification shall be by
certification that the batteries furnished are substantually
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.

3.3.1 Reproducible (mylar) and two copies of assembled racks
snd assembly details, cell details, and completc
material and parts list.

3.3.2 Battery rack seismic calculations (2 copies).

3.3.5 Rack assembly and "nstallation instructions (5§ copies).

3.3.4 Battery installation and maintenance instructions
{10 copies). )

(1)
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The following documentation wtll be required to be shipped
with the batteries.

3.h.1

3.4.2

3.4.3

4.0 (Deleted)

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).

Certification that each battery has successfully passed
the acceptance capacity test; including a summary of
the results (2 copies). -
Complete set of all data taken during thé accéptance
test of battery capacity for each battery (2 copies).

5.0 Schedule Requirements

50'

5-2

5.3

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

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

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

Quality Assurance

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.

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

Packaging & Shipping

6.0
6.1
. 6.2
7.0
i 7.1

Packaging and shipping shall be in accordance with ANS] N45.22 -
1972, Level B.

@)

n

(n




) N_toMUau(a

Ahl-33-45
+ T

" A————— e
.

= . TVl
O[] [T © ‘
.) . Qg )
L | [ B ’
| W S “n )
M - 4
w
b= -
m ) LE S
z E "l
) [
1 S & )
x al [|Z
= -~ = -
<3| &l o] im |
« [ R e lh -
>3 9| ol 1 | 1
n & a. h
| czll X > - ) ! - ‘
— m ‘w “ m. ”
a8
ﬁ : . A\
ﬁ 4 : L
ﬁ < = | :
, a. T > |
| o 'Daawr WA T 3 n
g La . | S
Jiy T 2oFuE iwa e -
i — m | “ ‘
N B 109 =¥ A |
— r—$
i
_ _ N
TR 1) B ~__
% . m @
y A
7 % <l A
7 | | % |
,
A
) ).
\ . - . - _
AT T3S ‘
T R11" nih s ‘' AD 'aNMO W v

NG .:.,5 mz..:

g ao-mm & on eer
w7 o ame @EIWINVEIV A







Definitions \ J .

Defizitions of terms used tc descrite te=perature coniiticns shoum ars

as followss.

R{A « Norzel Haxisun Average
MNE - Mawi=u= Nor=al Excursion
VAZ = Haxizun ibnorzal Excursioz

The INA is a wveighted average texmperature within the given’
texperature range. For purposes of eging cocporents, the
cosponent should be considered to be contiruocusly exposed
to the A tecperature for L0 years with the VNT and VAT

[4

tesperzitre cycles superizpesed on this ;rilile.

Horme) Invironzert Better: Room (L0 vesr 1ife)

Renge: €5-859F .
3T 75°F
1
10L°F .
MZ: 20.°7 75°F |7 Deys 5 Cycles/Year

Pressure: At-csphere

Relative Humidiev: 10-70 percent

One.Tine Acsident Zavironzenst: N/A

.. - &
aar 1ife vlus ascident: < /X /O

<P- EE-/#6
paGE. A oF /-

*-—an oo -
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TURBINE BUILDINS
N-S DIRECTION

54‘-06“ Elév:tion
Mezzanine

’

Ly L LI L . -

'l‘l'T"'?"r""'j

FREQUENCY (H;)
SSE CURVES USE 3% DAMPING

FIGURE B-1 INSTRUCTURE SSE RESPONSE SPECTRA
MILLSTONE UNIT 1
SYSTEMATIC E.. "UATION PROGRAM
EDS REPORT NO. 02-0240-1084
REVISION 2
MARCH 1882

i .
2 SSE USE 2% DAMPING
OBE = 2/3 <PocE 144
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JURBINE BUILDING
E-W DIRECTION
© 34'=06" Elevation

0.00

2% Damping
3% Damping
5% Damping
7% Damping
10% Damping

FISURE 3.2

- FREQUENCY (Mz)
SSE CURVES USE 32 DAMPING
INSTRUCTURE SSE RESPONSE SPECTRA
MILLETOKE UNIT 1
SYSTEMATIC EVALUATION PROGRAM
EDS REPORT NO. 02-0240-1094
REVISION 0 a
NARCH 1982

OBE = 2/3 SSE USE 2% DAMPING

(1)
o
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( - TURBINE BUILDING
VERTICAL (vt - 1)
34'-06" Elevation

0.50

0.40
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0.00
0 2.0 5.0 10.0

FREQUENCY (Hz)

SSE CURVES USE 33 DAMPING
X FI6URE B-9  INSTRUCTURE SSE RESPONSE SPEFTRA
F MILLST0.7 UNIT 1
SYSTEMATIC EVALUATION PROGRAM
EDS REPORT HO. 02-0240-10°°

(
REVISION 0
‘ : MARCH 1982
N OBE = 2/3 SSE USE 2% DAMP ING

20.0 £0.:
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, Switchgear and
o ( Qneral lndustrlal

~ Stationary
Power Celis

CAFPACITIES—800 A.H. to 2550 A.H. t e NAX and NCX
@ 8 HOUR RATE TO 1.75 V.P.C. AVERAGE Ant mony and Calclum

SPECIFICATIONS -
Container — Styrene-Acrylonitrile Plastic

Cover — Butadiene Styrene NAX/NCX-1650
Separators ~ Micropourous Materis!

Ratainers — Fiberglass Mats

Posts — See Below !

Post Seels — Floating O-Ring—Sea! Nut

Vents — Gould (GNB) “Pre-Vent* ™

Lovel Lines — High and Low - All Jar Faces o pr—" | wee T
, Electrolyts — Height Above Plates — 2.75" (70 mm) — e | wn Fry
" Sediment Spece ~ 1.06" (27 mm) - Mitme [ssme | tr1ee
Specific Gravity — 1.215 @ 77°F (25°C) e T T O

{nter-Call Connactors — Lead Plated Copper
TPoets—000 AH. 30 1200 AH, Two~1%" squers. 1380 AH. to 1950 AH. Four—1" squers. 2100 A H, ta 2850 A.H. Four—1%" squers.

NWU&W!’W
Coll Type R Gvorsll Dimonsions Astmony Caluion Best. Por Colt
1 Astimowy Nﬁ- :: L L N ':;‘l 'F::: '5‘21 w Sale. | Liwrs
| v | x| v [eme | [0 | | B [ | B [ ]
o | vnw | o | 25, [a |20 [ |y [one o | o [
e n A AR F F E EA R
B ey ey e P A ER EA ER EA R

133 | st | 13l |26 | TR | 2um | 2w
"NAX1208 | NCX-1200 | 17 [1oiamm [328mm |S042mm | 11Tk | $17kg | 113k | tigng

493
s8
$2% In U 2Nk |27 | 26 | I | MM 83 | 2
(3 )
3 )

MAXNIR | NCXBR | W |3y mm (s8ma |40ma | 126k | 131k | 128k | 1Ky

3
. .50 2250 b. 1] s »H MIn
wax1600 | Hext908 | 21 | TR Ikt em | caibmm | 13ks | Tabby | 13700 | 1420y

{
| 1450 | 2250w [ 342m | 308 348w | 3e6n
NAX-1580 | NCX-1EH | D &i‘.. it mm | 9949 me . 16ay | Wikg | 150ks | toeng

1Ml | Hsaia | 280 [3670 | 3758 | 34n | 32m
i NAXI8 | NCXA0 | 2 |seos e (302 fmm |SBismam | 002ky | TNy | teeky | MARy | TS |34

1136k | Mo | 22580 |3T3M | 2010 | 306w | desn
MAXAE | WCXS8 | 77 agn i [32ime [S848me |17eng L a78ag [tTakg | wing | 73 [P

| ME |, 2258k |43B | G5IN | edn | in
("% wax2ioe | wexaime | 23 [ [ [ an [k |t [0 | S 1S [

Lol L) K0 2K (464 | 420 | 420 | 0N e | s
Wi [M2Sea (GSmm (2064 | .M lt‘l_a e

Wil | UMW 20 (4TI | 408 (4190 | W7D
RAX- MO8 | NCX-2400 N Iaiien Msen [Bitna {2im |y [0y | 286 ol it

Hih | HEAW 2580 | 8i3R Win (4w | SHUN
’ RAX2SE | WCX 2568 % htioe RIoa [Wisen [ [N |28y | Din 87 | as

sP-E'e'-/l,te PAGE E?oF /2,
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AMPERE HOUR CAPACITIES
TF (37T -

.

]

Coll Type « Ampers Hour Capacities Te 1.75 V.2.C, Ampers Hour Copacitios To 1.33 V.P.C.

Astimeny Caiciom She Shr 3be 2 e She I b4 ]
. MAX-500 NCX-600 $00 40 463 408 568 504 428 360
450

540

NAX-.750 NCX-750 750 - 875 585 510 710 30 $35
NAX-800 NCX-800 900 810 a2 812 852 758 842
NAX-1050 NCX.1050 1050  at] 14 934 852 749
NAX-1200 NCX-1200 1200 1080 238 816 -1 1003 856 120
NAX-1350 NCX-1350 1215 1053 918 363
NAX-1500 | - NCX.1500 1500 1350 1020 |- 1260 800
NAX-1650 NCX-1650 1485 122 1386 30
NAX-1800 NCX-1800 1800 1829 1404 1224 1080
NAX-1950 MCX-1850 1850 1255 1326 1638
NAX-2100 NCX-2100 1880 1638 1428 1260
NAX-2250 NCX.2250 250 2025 1530
NAX-2400 NCX.2400 2400 1832 1440
| _NAX.2550 NCX-2550 2295 1734 1530

® . - -
! DISCHARGE CHARACTERISTICS
AMPCRES vs HOURS OF DISCHARGE TO 1.75 V.P.C. 8 77°F (25°C)
Coll Type 1 Mka Rsta Dischorge Time n Hours
Axtimony Ceicium in Amps 28 K- 18 28 b ¥ 49 [ ¥ ( ¥ .8 e
NAX-£00 NCX-500 712 515 454 300 204 158 127 108 94 83 75
NAX-750 NCX-750 $30 (2] 581 375 255 185 188 |’ 135 117 104 83
NAX-500 NCX-800 1044 814 866 450 306 24 180 162 141 125 112
NAX-1050 NCX-1050 1204 939 768 | 525 387 ye£] 222 189 184 146 13t
NAX-1200 NCX-1200 1308 1060 967 §00 408 312 254 216 188 166 150
NAX-1350 NCX-1350 1434 1185 $53 8§15 459 351 285 243 21 187 163
NAX-1500 NCX-1500 1620 1283 1033 750 $10 390 n 270 235 | 208 187
NAX-1650 MCX-1650 1782 1389 1136 825 561 | ‘428 U9 297 258 229 206
NAX-1800 NCX.1800 1932 1606 1232 900 812 463 381 | 3 282 250 25
NAX-1950 NCX-1950 2080 1822 1327 275 963 507 412 351 305 21 243
NAX-2100 NCX-2100 240 1747 28 1050 714 545 444 378 329 232 262
NAX-2250 NCX-2250 2400 1872 1531 1125 785 535 476 405 352 312 281
NAX-2400 NCX.2400 2560 1898 1833 1200 818 524 508 432 316 333 300
NAX-2550 NCX-2550 720 2121 1738 1216 87 83 §39 459 388 3% | e
NITE. All rsting include voltage drop across inwrceil connections usn 3 standerd leyouts, @

O . { 4 ’

SD- EE-/( PAGE T F 1L
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@ DISCHARGE CHARACTERISTICS ’ |
AMPERES w NOURS OF DISCHARGETO 1.1 VAC.OTTFOFT) . -

1 Me Rt Dimberps Tims ln Hours
Antimeny Cololom Ia Amps K- 18 28 | £s 79
NAXS00 | - NCX-808 £55 348 | 284 | 188 | w4 | 112 | e 20
NAX-750 NCX-758 [+ 425 30 20 190 40 138 100
NAX-S00 NCX$00 41 $10 4 a8 218 168 158 120
NAX-1050 - | NCX-1050 39 585 482 n 252 1 1
NAX-1200 NCX-1200 - 30 §28 358 283 24 8 100
NAX-1350 NCX-1350 785 504 414 24 252 34 180
NAX-1500 NCX-1500 §50 650 480 380 20 280 200
NAX-1850 NCX-1850 15 728 508 B 3 ‘8 20
NAX-1800 . NCX-1800 32 882 432 38 312 240
NAX-1950 NCX-1950 858 £58 45 3654 3 280
. NAX-2100 NCX-2100 3 [ S04 392 34 20
NAX-2250 NCX-2250 - 690 -540 420 3% 300
NAX-2400 NCX-2400 736 578 43 415 320
NAX-2550 NCX-2550 ™ 612 478 442 . 340
, . - INITIAL voLTs 200 o
A\;IE 1.90
RAGE votTs 1o 1.75. 1.80 g
DISCHARGE CHARACTERISTICS 1.70 >
OF GNB TYPES: w
< = - NCX & NAX- 600 NCX & NAX-1650 1.6 ©
T g NCX & NAX=- 750 NCX & NAX-1800
—g— 2 5‘{{ . NCX & NAX- 900 NCX & NAX-1950
~ oo o f NCX & NAX-1050 NCX & NAX-2100
240 =k o NCX & NAX-1200 NCX & NAX-2250
20 ‘ / °-2~L_ & NCX & NAX-1350 NCX & NAX~2400
w l / j 7 1 & NCX & NAX-1500 NCX & NAX-2550
> 200 / . WITH FULLY CHARGED SPECIFIC
= \l / & GRAVITY OF 1.215 @ T7°F. (25°C.)
8 180 L - > TEST NO. T-6T74
o 160 / £ . < ‘/.Le"ﬁ —
5140 h % /J / 1‘“ \\?.‘-
iy
Q. « N \ b d //‘
. g:, 120 N <
Q' i SIS L ) v
w p oy S
5 a0 \\ > - > [~ WR.—
w 0
a [ //.: >ﬁ\ > (J; b~ —~ 1 1 |
I ‘o,, 7 N P~ - — L~ :7S F-V,_'
Vet S 25 2 D I~ o l ‘
- A 20 D S L g, 19> Loy L.ag e, 8y
M’” q <o < \'Qa £ Ly L 22 181
. 0 N TN ' S B ' 10 e
0 10 20 30 40 $0 60 70 0 o 100 110 120
‘ AMPERES PER POSITIVE 7C-1070118
SP-E£=1yg TAGE 10 o7 12
T T e
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Botts, Nuts, Studs and Wathers

Single Hole Lug - Soldering
L07-001701 #6 -1/4" Std 113001113 . Lead coversd nut 1/4” dis.
L07-002797 #4 -1/4" Stud L13-001476 Lead coversd nut 1/4” dis.
LO7-000588 #2 -1/4" Std L13016771 Lead coversd nut 5/16~ dia.
L07-005004 #2 -5/16" Sud L13-041849 Lead covered nut 1/4” dia.
7-001497 #0 -1/4" Sud . W06-104188 Lesd piated bronze 3/8~ dia.
1.07.002786 #0 -5/16” Stud WOG-104286-001 | Stainless Steel hex nut 1/2” dia.
107-002798 #00 - 5/16” Stud W06-105758 Stairiess Steel hexnut 5/16” dis.
: Hote Lig - Soldert W06-106779 Staintess Steel hex nut 1/4”  dia.
L11-028060 Brass stud  5/16” x 1.3/8" ig.

Part No. Description L.11-028062 Brassstud 5/16" x 1.2/8" ig.
L07-088182 #144 - 1/4* Stud L 11028063 Brass stud 5/16" x 2-1/4” ig,
LO7-060040 ﬁf/o S S 111005202 Lead coversd bolt 10-24~ x 5/8" Ig,
o7 z faan i s 111005203 Lead coversd bolt 1/4” x 7/8" iy,
L07-086019 #24/0  -5/16"Stud m-'g:;g;m ;ud ntmds bronze bolt /8" x 2 ig.

ame Ww02-1 taintess Steel Bolt 5/16" x 2.1/2" ig.

LO700002 | 30 Mem-a8 o W02-104525-003 | Staintess Steat Bott §/16” x 2.3/4" kg,
L07-085882 1000 MCM - 1/2° Stud WO02-104525-004 | Stainless Steef Bolt 1/4% x 1-1/4" Ig.
- W02-104525-005 { Stainless Steed Bolt 5/16" x 3-1/4” ig.

Two Hole Lug - Soie A ) W02-104525-006 | Stainiess Steel Bolt 172" x 1-1/4* ig.

W02.105757 Stainless Steel Bott 5/16™ x 1-1/4" ig.

Part No. Description W02-105900 Staintess Steel Bolt 5/16° x 2 ig.
L07-006043 #1/0-350 MCM WO3-104185 Lead pisted bronze washers 3/8° dis
L07-086020 #1/0-500 MCM WO3-104523-002 | Staintess Steel Washer 1/2° dla.
L07-086044 600- 1000 MCM WO03-104523-003 | Staintess Steel Washer 5/16” dia.

WO03-106254 Stainless Steel Washer 1/4” dia.
W03-105759 Stainless Steel Washer 5/16” dia,
k)

Part No. =Hydromcm & 'l’w
LD1-087510 NAX & NCX 1050 thru 1200 Port No. Descrigtion
L01-087511 NAX & NCX 1344 thru 1950 Z02-107801-170 | Hydrometar Kit Complete
101087499 NAX & NCX 1848 thru 2550 (1.070 ~ 1,170 5p. g1.)

L01-055897 FFS 11 thru 17 Z02-107801-250 :“V;"ng;%t Complete
- . -1 0. §r.
L01-0685883 Fo19th 28 202.107801:280 | Hydeamemr Kit Corsphets
(1.180 — 1,280 5p. gr.)
202-107801.330 | Hydrometer Kit Complete
202:10780-310 | Hit ormre tk Bt
- ‘. v= ormeter Kit Compiete
Sea! Nut Wrench {3.080 — 1.310sp. or.)
202001408 Hydrometsr Holder
Retfer 1o GB-4066 F9' 203043529002 | Thermometer 8-1/2°
Part Numbens and Description 203-043529-003 Thermometer 10°°

SP-E£-146 2AGE )/ o'Fll-

L ——




f . Flosh Arrester Vet

: Port Nes, Description
- NO3-039485 PAX-PCX *

: N03-042237 DS
NO3-103611 OC.DKR & DPR
NQJ- 100027 _AS-AT-BS-BT

" Pre-Vent™ Filler/Vent with Dust Cover

Part No. \ Description

NO3-104881 MAX, MCX, NAX, NCX-8C0-1200

NO3-104882 ALL EC, EKR, & EPR

NO3-104876-001 ALL FPS . 207.107250 MAX-MCX-170-255

NO3-104870 NAX & NCX 1344 thru 2550 207-107251-001 MAX-MCX-285-340
207.107251-002 MAX-MCX-390425
207-107251-0G3 MAX-MCX475-505

. Z07.107141.001 NAX-NCX-800-1200

207044008 NAX-NCX-1344-1500

Z207-044096-001 NAX-NCX-1650-1850
207-107072-00t |©  NAX-NCX-1848-2550 -

Z07-043449 FPS-11.17
207043450 . FPS-19-21 )
Z07.043451 FPS-23-25 - . ﬂ
Part No. Lifting Strape
V02.107151-001 ,| Voltmater, with leads (Weston Moded | Port No. i Descrigtion
281),0-3,0-60, 0-150 Scx'e. W/B’ Leads 207.077119 MAX-MCX.285-425 .
V02-107151-002 | Voltmetsr, with leack (W.ston Model 207077121 MAX-MCX-170-255, 475-505
| 831),3-0-35cale. W/S° Laads £07-002083 ALL NAX-NCX .
V02.107151-003 | Lsads for Voltmetsr (Weston P/N . \-
254761-90 1} Insulated Forked Terminal Lol oteth: iegauld

onone End, Test Prod Other End, 5" long 207.043478 * FPS-23.25

—DACCESSORIES — INCLUDED WITH BATTERY

1. Lsed plated Copper Inercel Connectens, st nacsmary for 1 /2" spacing 8. One sach, Tharmometsr snd Hydremosr
between colfs, Mumw. 23 catit'or mors of Type: AS, AT, 8S, BT, CPE

3. Tenwinel Lugs 8 necesssry for standerd bettery meke-ue. mn!rwuu.ncx,wmmmwx'mm

4, Torminal Piotes o4 neconary for standerd bettery Mmehe-vo, 10 uh“'m"‘*"'“"““"-

£ Gould Pro-Vents ™ or flash srrester vencs for sech coll, . * 71 with 23 oelit or more of type: DC, DKR, DPR, EC, EXR, EPR

6. Cali Litting Serap and Spresder 1 wrth 12 catts or more of erpe: F MAX, MCX“NAX, NCX
T with 12 caths or more of type: FPS, MAX, MCX, NAX, NCX 11, Non-ourresive gresss s required ummﬂ-&rup

7. One esoh, Tharrsemotsr, Hydromeww, Hydromotw Helder snd Colt ‘z..a:”o!’tﬂ”iu'v tnetalietion snd fnstruc:
Mumerst St tions 1GB-I384) turnished asch bettery shipment, Iounﬂ
12 humo‘!ﬂu FPS, MAX, MCX, NAX, NCX, PAX, PCX coversd CUSTOM INRMIUCTION Manusis with each ordsr iméinemum of
23 'caits or more of type: OF, £.C, DC, OKR, DPR, EC. EKR, EPR 6 cotis}, LPON request. |

¢
{3
s

nc., industrial Bettery Divisle ,
Cabot Bouleverd west, Langhome, Ps 19047 , ' ||
etephone (218) 752-0538 \

CABLE: GOULKATBAT, LANGHOARNE, PA - TWX: GOULD LAMN. 810-067-2088
GB.3448A 2.5M &/7T8  Primsd in US.A, An Blectrical/Electronics Company
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- e utnso’u ELECTRIC co'onnﬂonm
. BVES 14N FVPAT F9
PALE | oF2

-

Table 20
3 ) ’ : .
URRENT CARRYING CAPACITY OF RECTANGULAR COPPER BARS,

‘ -
: 331627050 -
T HRERRRRIN I
= LT mmlonon [u] Huuu 0
. .

’ A » c | o t ’ o H .3 x L
LR (ST 2e? [ 450 »0 4 Sco (8. ] ore B ™ o 1.073
Wi, “7 1} ] 08 " | toee 1.144 1.ns 0 | 1.4 1.685 1.044

N WaTPowwnnnn| o6 | 2367 | 1900 | 192 | 1.0 1.7 1| 1 | semr | sees 3.0
i Waio 90 | 1638 | teso | 1,00 | 200 2,304 g.448 | L0 | 2000 | 3,57 3.m3
AW T, 34 658 s ™ (¥ 7 »s3 s | .M 1,200 1,50

(/AR } 7 A, 44 08 | 0 [ ) 1.019 .14 1.503 1 7] 1.419 1.6 107
Walinaneane o7 1,178 1.030 1004 1,408 1.658 1.760 1.209 2.070 2,440 ° 2,814
Wl ivensens m 1.770 150 | 148 [ 2030 2,40 2.647 1.6 [ 3,114 3.658 4.0

W ..., 1.220 2.210 1.918 2,440 2.50 b - ] 3.8 2.319 3.504 4,600 3,37

U S iieiiiened] 1,480 2.857 230 | 200 | 3232 2738 .07 2774 | a2 $.504 6350

- %, 1.660 3.020 2600 | 330 | 3me 4.2%0 4318 3434 | s 8.258 7,20
Wal...nnaan.] | 2,000 3.676 .10 4,000 4.648 SN s, 04 3.8 6.464 7.618 8.

b Wt sor 914 e | 1,004 1.158° 1.088 1,368 34 1.608 1.002 2184
Koo s 1.574 1,367 el g0 2.214 2.353 1643 | 2,72 3.0 | 3
WePineeand] 1100 2,348 1.0 | 2300 | 2714 3,000 , .m0 to2 | 376 4,40 . 5,133
Woliiiie] 14400 2,620 2,200 | 2,000 | 3,312 3,608 3.7, 2,73 | s.008 S, 419 6,904
HorSiwne] 1688 1 3087 | 2600 | 3370 | 3078 4N 4,50 3.000 $.392 6332 7.3
Wrduiiean] 1,000 2.576 3,900 | 3980 | 4.%08 s.018 3.1 | o 7.309 8,515
Weliiiiew| 2430 4,404 3.620 | 4,040 | 8,388 695 | ésnr | 4598 | 774 .13 10.5%7

'R . o« 1.007 053 | o8 | 1.067 1.344 1600 | 1346 | 190 | 2.9M 2,003

1T £ TTTTI o0 1,802 1.560 1.080 2.377 2,534 2,09 1,081 3,168 3. 4,306

YR ST 1,398 2,411 2.000 | 650 | 3007 3.0 3,604 2317 | 420 4,998 5,764

} Wi | 1.6 2,067 2.570 | 3.20 | 3,730 417 4.434 3.007 | s.me 6. 148 7.000
WS i 1938 3.5¢2 3.0%0 3.870 4,450 4,054 $.50) 3.676 6,102 7.993 0,437

W e liiiiin.| 1.290 4,040 3,500 4,440 $.108 5.683 6.038 4“ns 7.10¢4 8,370 9.647
Wi 230 | sem | 430 | s | e 7,008 7507 | s | om2 | 1005 | tm00s

Tavsciy bered aa €T, Ambient—X C. Koo sad WX conductivity,

S00ciag briwess bent it K™ saless stherwire ledicated.

For other bais of 1adls, reter te poge 73, :

Tabis viod by porminion of Chass b sad Copper Compssr. ,
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. Table 71
CORRECTION FOR PROXIMITY EFFECT IN BUSES | | 0\4

. Single Phase Circuits — Horizontal Plane = 12°* seporation or less.
Relotive current-corrying copacity referred 1o 1.00 for a conductor remote from its retum conductor.

: CORRECTION FACTOR CORRECTION FACTOR
Sise - Sise
- . Se=d b, St fa. Sen1® bn. See3 ba. S b, Swatg ln.
. MCM Exve Hesvy
$00 0.99 1.00 1.00 Pips Sizs
750 0.99 1.00 1.00
1,000 0.98 0.99 1.00 1"' 0.99 1.00 1.00
1,500 0.97 0.98 1.00 0.98 0.99 1.00
2,000 ° 0.96 0.98 .99 1w 0.95 o.98 0.99
1 . 0.90 097 0.98
s . 0.85 0.96 097
T 0.99 1.00 1.00 2?' 0.95 0.96
‘ 15’ 093 Q.98 0.99 0.80 0.9%
o.88 (X .99 3}" o735 0.94
2 0.98 0.98 a3
‘ 0.90 0.96
3” 0¥ c] .95 .
‘ 0.4 -
Table 72 . .
‘ | FORCES ON BUSES DUE TO SHORT CIRCUIT CURRENTS
Mez. Force “F* Short Cleclt T of Cond gurslion F
to Lbe. Pu FL Caerent 1 ook Conductor
s.4lvx10- + -
— Fi y , [ ] d I + or -
10.817X10-7 RMS Single Phase A B8 .
Feif. Sywmmetricel Symmetricel l ' AorB
d . -d__0
4391710~ S - Siergle Phase A B ;
Sysmctricel Asymmcrrical | R | AorB
d S rer————
X107 RMS Three Phase A B c ’
Fo¥. Svamerrical Asymmetrical | d ] d | | Aot C
d e —p g ——
37.51710 RMS Thee Phase A 8 c 1
F=K 3 Symmetncal Asymmetrical | 41 41 8 l
32.517xX10-* RMS Three Phase . '
Pk Symactricsl Asymactrical 'y" ABorC
d ~ : ‘ ‘ lc
—— e
F=Masmm latrel force betwosn conducton {oither atttactive d=Conductor specing in inches—conter fo canter. !
or repwhive] in pouads - knesr foot of eoaductor / ) !
K=Shape crrrection factor 13m¢ rable on page 83} important o, \ ?l”' MAXx, Led I '
] wher *h¢ dimemiom of the conducton ere relatively large com. The sbove equetions ars beted upon the formyls 1= . .
. pered :a:»hd ﬂ: distences bmp_!h. w0, 3 fer Hich the the forc d [
rouad wen | o, FIr——_ in whic qesntities are in cqy vrity: ¢ "" in Dyne
F=Short circuit current—in ﬂ‘.o.q“,?m for the AC ;:cmh 1 contimeter, th =u==at 7" in absclute smperse, the ';_:p.m‘!:: ~
Q reprewanty the RS velue of the mm weve thort circuit n‘mhru'n N '~
Qurrent, » .
=20, 0% A

Page 62
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1969 - 650 ¥i(e)
PO & CONTROL CASLE
Coatiemen: ]
wmx—cmwmuuuummuxwum
Tram 8¢ specified,

2,000 1/c 1,000 mcm 130 2,000 x1-32

Purchaser roquires shipmsat set later thsa Augmst 1, 1948
ood will sccept priec shipmest. 3eller shall advice
shipping scheduls vitheut sadue dalay.

kumallum-.mummmmm‘
mw.—nm.mm:.

all terms sad conditises of

Bacept 88 expressly asdifisd hersia,
tse spply to this swpplamoat.

uummuwumu.

- )
kHH 9:°¢ 6ISA/C XR=I2Z30A
(1783 NEC E 3.0 AmMB. ('?e‘.:-)

rRele "nc-/e) 132 30,\x,?7 =070 A
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1 S v © K T TR T — S N el -t . - W T 08 T TS S0 Mt Y T - Fht = R

‘ | I»;PA.T#II
® . 0
600 VOLTS .

8ingle Conductor (Coppet or Aluminum), High Temperature
Kerite (HTK) insulation, Flame Retardant (FR) Jacket " ,

600 VOLTS Lo
. .
[ . Condoste Snoutetion Joshet Catte et Wetght
‘ R ooy welt . west . OB #e/1000 /.

Q. et e [ nches Coppor " Adwenttnsnn .
14 40 * 50 027 48 J7
. 12 40 * 50 028 58 &2
10 40 * 50 031 73 50
55 * 50 Q37 . 107 72
-] 55 * 55 - 040 145 (-]
4 55 * 50 . 048 203 114
2 55 * 50 [} 222 143

1 &5 * 50 sy 385 185 \

. 10 [ () Y]] 441 214
) 28 e > 50 [T 537 21
¢ n 3 - 53 are 658 - 295
- 40 [ * 50 are 804 349
250 80 * 50 as4 957 420
’ - 350 80 * 50 9837 122 541
. 500 80 * 50 107 1788 ns
750 95 80 135 2738 1124
1000 05 a0 150 3559 1432
1250 110 S 151 4164 1478
- 1500 110 *s 143 4064 17325
) 1750 110 110 3 8194 2434
2000 110 125 210 70068 2787
2250 128 125 227 8027 3166
2500 125 125 - 238 8884 3480
et 125 125 245 2709 J744
. 3000 125 128 254 10530 4025

3 For terminating anc $ONCING INSIruChons refor 1 pants IT/OT-2NS ang S-2NS Censult X

3CI07y for INtS suitaDie 104 NUCIEE BOOHCEhONS .

> *FOr Ulily 2ererating $taliuve aSSCILONE we NECSMMend [hat ** 9 ,aChet wall INiCRNess in

» these s2es Ce iIncre.3ed 10 €5 Ty Cable ciameters wil inC.eess .y G03 inches .
The Gameters ang wergNIg $HOWN 3re 20OrCXNMale NG e LD 1eCE L0 .. .omal manuloctunng
ierances

3180
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Application Guide

Mejor applicstion requirements

; , Bexurai where or
High tenslle m.mwmw(mu machining

Blectrical insulation in dry or humid conditions whers fair mechanicat
strength and good machining are needed

| b stability, sxcelient resistance
gwwwmmmu Wy

Blectrical insulstion in low dislectric I08ees in ssvers
; on spplications requiring k

. Punched perts for slectronic equipment

Low 80-cycle power factor—Low coid flow and dislectric constant Tap-changer boerds—Transformers
Economical plate with taf ¢lectncal strength Paneibosrds
Ragio and TV terminsl bosrds

Commercial computer serminal boards

Intricate punched parts requiring little or no
preheating  °

" -es sd

{
o
(TR

Good warth sheaning and warm punching under normal conditions;
punchabie up A732° thickness only. laminate should be
prahesatsd between 100°-150° F,

v

intricats punched parts requiring littie or no
prehesting

o vhut dbiubing s

P
E::. Uitr3-40f1 punch plate Thick punched parts e -
EPE Fair 10 0ood electrical and mechanical with decoratve surtace Switchboerd panels, control paneis,

el 107 6xD08Nd Qeneral PUNDOSE DaNels. GOOG 7T and track res:stancs wwmmwmmmmf
EEN Same 51 sb0ve grace S1P04 pius fiame retardance, 94-VO when tasted per Seme a3 above (grade 51P64) '
Al UL method 94, ' hurmid 1
i Properties simitar to NEMA XX, t
AN Good mactemng qualities: mechanical and eiecincal strengthy Marine relzy basesx: terminal bosrds:

-
'0

Economical fine wexve with Qood machumng & mechanical propertes and
tair slecincal properties

Intricate, high strength machined parts .

[ T 1Y [,

0
L .“

‘\

»",
RN

Paper milt doctor blades; pump valves:
marine bearings; piston and packing nNngs

NI

Hboh mechamcal strongth; good S0DESIBNCE, T°TBNgth i punching

]
!

Fine t00th geers; radio parts: serminal boards

)

W
t

Good mechamncal properhes with espnu 2! ~:gh impact strength

aly
e

Gears: pinions; spacers '

]

Good mechanical properhes; 9Ood MaChining Qualibes

Gears: pinions

mmwmmmwmmw
3003 and alkaks

malee

Valves and plating tanks

bast
. ’.-' ~

Low-voltage, low-frequency electncal performancs; mechanical
performancs N moderatety humid condibons

.

Marine switchboard panets; small geers and
pinions; ratio parts

AL LD bbb l...{.

Low coetiicient of Inchion, seif-ludbncating (graphite hiled)

Textile mill bearings: pistons, packing nngs

Collon cloit

et

Hgh mechanical strength and hardness. g
exceiiont sloctneal properiies under dry condihons: setf-extinguithing

: ] Bearings: siot and r3. A replace-
Good mechanical hest resistance and low abras:on i o.;.d
h arc and hest resistance: Switchboard panels; arc Circult-

barriers;
bresker parts; structural electnca! parts

Retenton of mechamcal strength at temperatures up 10 150°C:
mxmgxmh?g. retention of S0% of sl flexural strength at 150°C

Rotor-siot insulstion, structural membders at
elevated tempersture

Good machnmng qualihes; high fiexural, ympact and bond strength at room
Semperatures, good electncal properhes under dry and humid condihons!
35 0UN NO? he used uNder Machancal 103d st elevated temperatures

Electricai-mechanical spplications--
good.lot high humidity areas.
erminal bosrds

Hhgh mechanical stre ,.h, igh a1c and heat resistance e ceilent electncal
precerties uncer Sry and humid conditions, seti-extingun 19

Aly .

Manne switchboard canets snd structural
parts

Seil-extinguishing, GOood machining and punching quahties, high flexural,
WTE3CT 31 DONC Srength at room lemperatu=e3s. should not be used under
MECNANICA! 1031 M elevated temperatur?s .

y

.

Terminal baards

Excaitent heat and arc resrstance, gOOd eHectncal properties under humid
3 condilions: QOod Mmechanical propertses, sell-extinguishing

Class H insuiation; hesting applisnce
insutation

Exceilent hest resisiance—seti-extinguishing Excelient mechancat and
machining properties—stadie at high temperature

High tempersture mechamcs! applications

Glass clofh) base

Good heat resistance Excelient mechanical 3nG machining propertes

Gaskets, seals; 2 replacement (Of asdestos n
many spzhcatons




Grade Salection Guide 2% s
* Vicone MNEMA specifications Sase meteriel Color . Resin
<1000 orede m amber -, .
e X - Pacer Ton Phenolic
o X e Paper , : Biack Phenolic
209 XX LP S132-PBG Paper Tan ‘ Phenolic
139 30( - Paper Black Phenokic
BT 300 LP $13+-PBE Paper Ton Phenciic
. - .
17900 0P - Paper Tan Phenolic
3720 — - Paper ° Neturs) Phenolic
. g X - Paper Natura! Phenobkic
. "y XXXPC LP $12-PBEP Paper Tan ~ Phenolic
. FR-3 - Paper Cream Epory.
. XPC — Paper Chocolate Phenolic
XPC - Paper Tan Phenohc
XPC - . Paper Black Phenolic
- - Paper Tan-Choc.-Black Phenolic
XP - Paper Tan Phenokc
XP - Paper Black Phenohc
XP - Paper Chocolate Phenolic
— -— Paper Tan-Choc.-Black Phenolic
xXPC = Paper Tan Phenolic
- - Paper Red-Orange-Blue~ Melamine/
. . . Gray-Black Phenolic
- - Paper Red-Orange-Bive- Meiamine/
. Gray-Black Phenolic
LE Mu-P-15035-FBE Fine weave f3bnc Tan Phenolic
LE - Fine weave fabnc Black Phenolic
- *30 - Fine weave fabnc Natural Phenolic
n 9 - Mh-P- 18324 Mediom weave fabnc  Tan Phenciic
wl .
" .3 L Mu-P-15035-FBI - Fine weave fabnc Natoral Phenoiic
262 [o] Mil-F-15005-FBM Medium weave fabne Naturat Phenolic
H-26000 C 2. 16335-FBM Medium weave fabnc Natural . Phenolic
Mastzs o = Fine weave fabnc Natural Prenolic
281 -— -— Medium weave tabnc Natura! - Phenolic
288 CE MA-P-15035-FBG Mediom weave fabric Natuna! Phenoiic
~ H-24721 CE Mi-P-15035-FBG Medium weave fabne Natural Phenolic
S1IFX CE Mil-P-15035-FBG Medium weeve fabnc Natursl Phenche
. A% CE - Medium weave fabnc Black Phenolic
—_—— %00 — Mif-P-5431 Medium wesve fabnc Black Phenolic
H-24507 - - Synthenc hiber Tan Phenolic
; B —
259-2 G-5 - Glass cloth Gray Metamine
; H-28e2 G-11 Mi-P-18177-GEB Glass cloth Green Epoxy
| H-22033 G-10 Mi-P-18177-GEE Glass cloth’ Green Epoxy
e ——
H-1,42% G-9 Mil-P-15037-GME Giass cioth Gray Meiamne
K . \ .
¢ H-16010 FR4 Mil-P-18177-GEE Glass cloth Green Epory
He1 " B
17828 G-?7 MiIl-997D-GSG Glass clotn White Silcone
H-25219 - - Giass c'oth White | Sihcone
e
51G1y G-3 Glass Cloth Nsturai Phenclic

S ————

¥
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4
Water ' Herdness » - Rtirnate % (l:pding ’smngm '
(%" thick (with grain)  (fistwies) (fistwiss with
orain)
Rockwelt pel pol pel ™
-~
D9 D229 D229 D229 [0 -r.)
A A A A A
213,48 048 32 118 18.000 41,000 26,000 800
) D49 08 100 14.000 30.000 17,000 $00
34 D49 0.4 110 15,000 . 38,000 20,000 1.200
H-17900 049 09 <) 11.000 30,000 17,000 -—
H-13720 047 3 115 12,000 36.000 20,000 1.100
H-2898 050 33 105 27,000 42,000 30,000 1.050
H-50 047 04 100 14,000 30,000 20,000 -
H-94354 03 105 18,000 31,000 24,000 1200
H-18331 049 35 o5 12,000 - 22,000 -
H-18332 .
H-183R
S1Pss 049 as 97 12.000 - 23,000 .
H-19128 049 ao° 105 - - 24,000 -
H-15242 ‘
15243
(374 049 50° 105 - - 28.000 -
H-23855 049 15 80 10,000 25.000 16,000 -
e 048 0.7 100 14,000 38.000 22,000 1.800
n 049 1.0 110 10,000 37.000 16,000 1.800
Fa .048 1.1 105 12,000 38.000 20,000 1.900
20 051 15 100 11,000 40,000 19.C00 2200
H-28000
H-25128 048 1.7 105 12.000 36.000 20,000 1.600
S1F80
1 049 10 110 10,000 36.000 18,000 1,800
SIFX) 050 19 105 13,000 37,000 19.000 2.000
H-24721 .
F ,049 1.1 105 13,000 39,000 22,000 1.900
400 051 1.1 109 13,000 45,000 21,000 2.200
H-24907 046 -— -— 29,500 85,000 34,000 1.700
8-2 074 04 115 40,000 65,000 $0.000 1.800
H-D3342 070 0.04 15 45,000 £0.000 75.000+ 2,000
ld
—tHibolo per (&) ‘
H-22030% 067 005 15 $0,000 50,000 60,000 2,600
H-12¢2¢ 074 02 120 45,000 65,000 85,000 2.300
7829 064 002 105 - - 25,000 900
H-25219 064 0.04 - - £5.00C 20,000 900

——smmy

Condition A—Condihoned for 24 Dours and tested in laburatory atmosphere (22 C, 50% RH, This s representative

cata aken from procduction matenal Properties may vary shghtly, but in all cases are gQuarantieed 10 meel the
apphicadte NEMA stanaarcs only
‘Vaiues bised on /16" aminate
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0.050

55

213,422

0.045

54

4210

4x 10

213,429

0.037

82

Ix 0

Tx10¢

0.040

49

0.060 @ 60 cy

0.035

4.1

8.0 x 10*

2x 100

" 0.004

42

50 x 10

1x10

FHEEEHEHEE

318

L3122

11.000

Q1. Q1

$.500

12.000

11.000

g|8|8181 8

H-28000

11,000

g

H-2312¢
S1F80

10.000

SIFR
H-24T21

10,000

206, 496

15,000

H-24907

30.000

0.019

63°

6 x 10

6x 10

239-2

25.000

viglsl sl

0.017

$2

Sx100

1210

H-23842

0.020

5.0

6x 10¢

12100

100

H-22033

0.018

72

1.5x 10°

1.5 x 10

H-12426

0.003

42

150

H-17825

0032

44

190

H-25219

YRetaing 50N,

values are for 1/16-1nch thickness.

‘Up 10 1/8-1nch tuckness only

%

of Conc:tion A texurat strengtn at E-1/150° C, T-157° C *These

-——




Nominet Thickness tolerance (Inches N
' thickness . . ) .
(Inches) .
Grade 213 HEEN 23 m 23 H-N07 2592 H-18010
e H-0434 400 251 H-12428  H-17825
234 H-17900 $1F80 H-28000 296 H-22033 H-23342
H-18331 a5 H-25219 °
) 29 H18332 S1F33
SIPTT 18333 HHTH .
$1P8  H-19128 ¢ H-25128
H-23153  H-18242
H-24753  H-15243
H-289¢
7R . 0035 - $.005 $.005 $0085 0065 2.0065
.7 Y $.0045 2.0055 20055 $0075° 0075 018 20075
) 118 * 005 2006 2008 to01s  *oo7s 018 +.0075
yx . 007 2007 007 <008 2000 2018 2000
" 008 008 < .008 ¢010 £010 *.020 $012
¢ X 2009 - £009 $.009 011 *on 024 *015
ans 2010 +.010 010 £0125 20125 2024 019 .
X e ton o1 Lo t014 014 . s028 021
(; 7 ' 012 * 024 012 * 030 015 *028 2022 :
, -
8116 t0us * 029 t0u4s * 035 *017s . 2004 2026
] 7] 2017 *.034 t017 * 040 020 038 o0
e 019 +.008 019 *0u t022 044 033
. 2 too1 “0e2 202 +.048 024 048 *.006
- s * 004 +048 2024 *+ 053 027 £.058 2040
K 4 027 * 054 ¢ 027 1,058 *.029 068 043
K 7 2.0 +060  20%0 * 082 2001 2076 204
" 1 * 033 * 065 $.033 * 065 *.03 ¢ 066 $.049
1% 037 ton o3 “omn * 097 $.106 2085
—_— 1% * 041 ‘ *+ 081 2041 * 081 2041 24 061
1% 2045 ] * 089 2045 + 089 045 044 067
) 2 L 049 * 097 t.049 * 007 t049 2.160 0N
"' NOTE: Tolerance of kength and width of tnmmed plate is pius o¢
minus 1° {from standard sze. To minimize warpsge masenal
« $houkd be stored flat, not on edge.
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ALARA DESIGN REVIEW CHECKLIST.

PAMo. &53-068
PDCR No. /[~SH-&L
Title SrAT'/oN. 'BA-n'sﬁv Rep c AcomenT - B

Will this p:oj'ect assignesent or design change
require more than one person~-rem to install or
cosplete? : YES/NO

Will this design change create a new radiation
source or nevw radiation ares onsite or cause an X
increase in dose rates from an existing source? : Y_Es_@ |

0 1
,
Y

'Will this design change rreate or increase routine
maintenznce, operatfon. service, or surveillance

requiremsents in a . i.4tion area? : n»:s@o')
4
1 If any answer is "YES" - complete the applicable sections. l
! Applicable Sections (Circle) 1 2 3 4.5 6 7 8

I1f all three answers are "NO" - no further action
is required.

ALARA Design Review Completed by 641 zJAvdi?
Project £ngineer

- Date 4//2

- , .'{
Reviewed by \}TW S / Come A

S RAB or- Unit AI.ARA nonnel
. | Date 'yb C/o'/' 4 1




£D113 Rev, &1 ’ ) : , .
et Deot ;e Op1 - BOUTIG: HANES, - WITIALS

STAIAL ND.

FA-83— 068 R

FILE NO. SUBJECT:

NORTHEAST UTIXITIES SERVICE COMPANRY

TELEPHONE MEMORANDUM

PROJECTY . i

INSTRUCTIONS: Summarise your telephone discussion, nating pacticipants ond dete

ond time of coll, lndicate dosired reuting ot nght Call reportor must

insers File Number, Serial Numberand Subject{s) in spoces sbeve.

File Closk teles core of chromelogicel File capy.

. C“Lo; 7-;6/ &4 ““// 00 %—:: [Bl/»gcoumc [Jovrcome

NAME COMPANY RAME

BETWEEN _ﬁg.y.‘.\ MUP‘D‘“( . Nlgco .

Sanice La-‘ﬁfpe,r[ ‘ AVSCO

. KN i, ey el
CC: Chronotlogical fily B / /

a

,.m.,b, tecke wald e L toana f” PA 83 068 une.

s Sremw e







Millstone Unit 1
'Original 125vdc System
Design Specifi;ations
And

Sizing Calculations

ATTACHMENT No. 3
ENCLOSURE No. 6

y
o

'y
H






