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1. The purpose of this Specification is to describe'

'the requirements for a 125 volt d-c battery for ungrounde "operation
and two static battery charging rectifiers. The battery and battery
charger, shall be complete in all respects and be furnished.&th all
required accessories, whether or not they are detailed therein. The

battery &11 be used for the auxiliary and control power supply, and

starting emergency motor loads encountered in a nuclear generating
station.

:SCOPE'.;

I ~

'fhe battery shall be a 125 volt, 60 cell iron;clad
or lead-calcium pasted plate type. The jars shall be of heat-
resistant, shock-absorbing transparent plastic of uniform thickness.

High and low electrolyte level lines shall be permanently marked

on all four sides of the jars. Ample sediment space shall be provided.
Cells shall be vented and provided, with permanent leakproof concealed1

plastic cover with bayonet type vent plug so constructed as to allow
escape of gases but preclude the escape of electrolyte spray.

3. All equipment shall complv with currently applicable
standards and rules of the United States of America Standards Institute,
The Institute of Electrical and Electronic Engineers, the National
Electrical Manufacturer's Association, in the above order of preference.

4 The battery will be located indoors in a ventilated
room with an ambient temperature range of 10 C to 40 C. Under

emergency conditions, the battery will be subject to an 8 hour duty
cycle as follows:

l000 amperes for the first minute.

1200 amperes for the next minute.

622 amperes for the next 58 minutes.

SERVICE
REQUIREkKNTS

and

72 amperes

172 amperes

for the next 6 hours 59 minutes

for the last minute.

The battery sha1 ] be able to supply all co.trol and emergency circuits
at the above Q lour rate of discharge without chc ccrminal voltc rmina vo age per

cell falling belciw 1.75 volt at 25 C electrolyte remperature.
1
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5.,":„Plates shall be suspended either from ledges aolded -k "'„:;PIATL?S AND

in the jar walls or from the cell covers. Positive and negatiie'lates
'„~ "c. "&' shall be designed and constructed to have equal life. The plates shall

be so reinforced and have ample strength to retain their shape and have

the necessary conducting material with low internal resistance to
carry the current to or from all parts of the plate under.all operating
conditions. Separators shall be impervious to the chemical action
within the cell, provide proper spacing and insulation between the

plates and permit free circulation of electrolyte.

The battery shall be furnished complete with electro-
lyte and fully charged, and its specific gravity should be at 'least
1.2. The battery shall have a guaranteed life of at least 20 years

when maintained as recaanended by the manufacturer.

6. Vendor w:ll supply all intercell connectors and

bolts made of lead-plat~~ copper and of adequate construction and

current carrying capacity. The connectors'nd bolts must be

designed to withstand a sustained one hour current of 700 amperes

and 100 amperes continuously with a temperature rise of no more
0 0than 10 C above an ambient temperature of 25 C. Intercell connectors

shall provide a minimum of 1/2 inch spacing between cells. The in-
terior connection arrangement shall be subject to Purchaser's approval,
The terminal cells shall be provided with connectors for Purchaser's

2, 1/c - 750 Mcm copper cables per terminal,

CONNECTORS
AND
TERMINALS

7. The battery shall be mounted on earthquakeproof

single tier racks supplied by the Vendor, made of steel rails
and properly insulated and painted and properly supported. The racks

shall be designed to permit mounting of th battery in a 25 x 37 ft
battery room. The racks shal 1 be furnish!d complete with mounting

pads «nd cell numbers, The rack parts shall be properly identified
for easy assembiv by Purch~ser, Tlute numbers shall be affixed to
the cells.
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8. The battery shall be shipped with any and all BATTERY
- ACCESSORIES

accessories which are essential for proper installation, operation

and maintenance of the battery. This shall include, but not be

limited to two connector bolt wrenches, vent-mounted hydrometer

syringe, portable hydrometer syringe, vent-mounted compensated
+

— thermome ter, ba t ter oltmeter with -3 volt scale, anti-acid

and anti-corroding )oint compound, spare electrolyte for two cells

<O'P t

a

~ arne.$

'-'K;

The battery charger shall be of the static type,

automatic, self-reg»lated constant voltage output. The regulating

eq»ipmv nt shall not cnntai» vac»»m t»he devices. All rect) fiers,
transformers and reactY rs shall b( Y f the dry type.

The battery'harger shall be capable of furnishing

flnatsng, equalizing and fast charge in accordance with the battery

manufacturers'eeommenlatlo s. The ch-rger shall be complete «1th

d-c ammeter, voltmeter, d-c Aoltag2 adjusting controls, a-c supply

indicating lights, 3 pnle a-> circ»it breaker having 30,000 amperes

"rms asymmetrical interrupt i>; capacity for the input and 2-pole d-a

circuit breaker having inte> upting capacity capable to interrupt the

short circuit current of thp battery at its terminal, All the in-

strunlents and controls sha'e accessible and visible from the front

of the panel. The rectify. >g diodes sha 11 be protected adequately

against switching surges <,bused by switching of inductive devices',

All the instr>>ments shall 3e oi'% accuracy or better.

BATTERY
CHARGER

Each charf r sha) l be a s 'lf-contained device with all
the necessary relays, ti>s:rs, etc to prevent false operation, and for

the protection nf the ch ter itself.

TI>n ha> tet s I>ar>ser shall be capable to maintain a

regulated f l»at vn! taap . ~

a continuous aux i l i ar v In ~

provide an eq»a)izi»>, r ~ ~ II

2.15 - 2.20 volts per cell while supplying

of 40 a>nperes, it also shall be able to

ve ad justablc between 2.20 and 2.33 volts

-3-
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9,. (Cont 'd) BATTERY

CHARGER

,per.,cell. The battery output shall be self-regulating automatically (Cont'd)
+

holding output voltage within -0.5X over the ~orking range from no
+ +

load to full load for -1Ã e-c voltage and -2X frequency line variation.
The unfiltered ou'tput ripple shall not be more then the normal N RMS

level, The input voltage will be 440 volt, 3 phase, 3 wire~ 60 cps.

Two 2;5X taps above and below this voltage shall be furnished. Battery
'hargershall be able to restore battery full charge in 12 hours after

an emergency discharge. The Battery chargers and their auxiliary
devices shall be assembled in a free standing sheet metal cubicle.

All external connections will be made at the top or bottom, The
0

charger shall operate without any artificial ventilation in 40 C

ambient temperature. — Finish shall be ASA-61.

All relays, meters, switches, etc, shall be clearly
identified by a black background, white lettered multilayer name-

plate. The engraving shall be covered with a non-fading plasti"
layer to prevent dust, etc to collect in the grooves. The in-

scription shell describe the function of the device, The efficiency
of the charger shall be 901 at 1007. rated d-c amperes output.

iv'> 40 'r
»

~4 "-~
/

10. The battery chargers shall be equipped with the

24 hour timer.

following features and alarm initiating devices:

BATTERY
CHARGER
ACCESSORIES

~ 2

.3
,4

.5

D-C ground detection relay with test device to
simulate ground fault and reset p»shbutton.

Loss of a-c supply relay (ell three phases)

Loss of d-c output relay
High d-c voltage.

-4-
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10. (Cont'd)

The relays shell be supplied with two contacts

closing on abnormal conditions for connection to Purchaser's alarm

circuits. The contacts shall be rated 1. 0 ampere 120 volts d-c.

All the alarms shall be provided with panel mounted local indicating
lights. All external control connections shall be terminated in
terminal block GE-EB-5.

BATTERY
CHARGER
ACCESSORIES
(Cont'd)

Seller shall guarantee that the equipment meets

satisfactorily and successfully the listed requirements under the

specified conditions, Expected life span, and guaranteed life span

shall be supplied by the Vendor.

12. The assembled battery, its components and accessories

shall be subject to factory tests. Materials, apparatus and tests

shall be subject to inspection by an authorized representative of the

Pur'chaser. These tests and inspections may be made during any stage

of manufacture and equipment found unsatisfactory as tc workmanship

or material will be rejected. Inspection or waiving of inspection by

Purchaser shall not relieve Seller of his ob'.igation to furnish

equipment in accordance with the intent of this specification,

INSPECTION
AND TESTS

13. The battery cells and battery charger shall be shipped SHIPMENT

completely assembled and charged unless otherwise specified. Equipment

shall be properly packed and crated for protection in transit. Seller
shall be responsible for and make good at his expense any and all
damage due to improper preparation for shipment. Each piece in the

shipment shall be marked with Purchaser's order and item number.
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14.1 ., The type of preliminary draving required by the.;- „'HNGSQS~ *

...INST1UJCTIQl
Purchaser is a single direct reading reproducible of each

dravtng'f

no lesser quality than ualbanised" sepia or "aut'opositive" oa 'r
extra thin paper able to produce clear and legible prints; it should

be noted that ordinary "sepia" or similar process reproduciblcs arc

not acceptable. The reproducible shall be made 3 inches longer than

the original dravings vith the 3-inch cxten'sion on the right side of

the sheet. e hll reprodueibles anat be subeitted rolled(not dolded)

on the outside of regular mailing tubes, except for small sires

capable of being mailed unfolded in an envelope with a cardboard

ba'cking. Reproducibles shall be forvarded in the most expeditious
~ manner and they shall be accompanied by a letter of transmittal in
six'6) copies addressed to EBASCO SERVICES INCORPORATED, Attention:

Mr R B Harvey, c/o Central File, Room 200,'Two Rector Street, Ncv York,

New York 10006. Letter of transmittal shall include the following

items of identifying information:
1 - Engineering Order Ide'ntificatfon Number GE-5385

2 - Purchase Contract Number

3 - Seller 's Drawing Number

Purchaser will return to Seller one (1) print of the

reproducible either: (a) Stamped "approved" or, (b) Marked up with

"contents." In case (a) two (2) fu'r ther reproducibles are required

by purchaser. Zn ease (b) Seller shail correot his ~oui inal drauints

to conform to the caaments made by Purchaser and submit three (3) new

reproducibles within two (2) ~eeks after the marked-up coament print
was received.

Seller shell furnish two sets nf positive reading mylar

reproducibles and six (6) complete sets or at Seller's option,

forty-one (41) copies of instruction books, If the instruction books

contain photographs or multicolor prints and the Seller elect ~ 'o
supply reproducibles, the 41 copies of aforementioned photographs

and multicolor prints shall be supplied.

* Preferred drawing sixes to be 28" x 34"

-6-
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15,,'i"'." Vend
' shill. furnish the folloving battery inforaatioas, MhRUPACTURSL", ":

r)r-ge ~ ~ ~ I

t
a) Guaranteed ampere hour capacities for

1 minute, 1 hour) 3 hours and 8 hours
discharge rates to 1.?5 volt per cell
final voltage.

b) Specification for electrolyte.
c) Specific gravity of electrolyte at 25 C,

fully charged.

Volume of electrolyte per cell.
Weight per cell, vith and vithout electrolyte,
Total net veight of battery, including rack.
Total shipping veight.
Cell dimensions, outline draving.
Rack dimensions, outline draving.
Battery to be shipped, vhether dry or fil1ed.
Battery to be shipped » vhether charged or uncharged,

Time battery can be stored .dry vithout charging.
Time battery cen be left vithout chargingif shipped filled.

n)

o)

p)

q)

r)

Terminal detail for outgoing cable connections.
List of equipment and recommended spare parts.
Estimated salvage value.
Method used in ca 1 cu la t ing life.
List of material to be .provided under the contract.

and for the battery charger the fol loving data:
s) Output capacity.
t) Input capacity.
u) Voltage re'gulation.

v) Voltage range. (d-c)

v) Normal voltage settings.
x) Current limiting.
y) Efficiency.
z) Metering.
aa) Over1oad protection.
bb) Surge Protection.
cc) Ripple content.

dd} Recorrnnended Spare Parts.
JC 7
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16. Squipsent shall be desttnad to uithstand earthquakes SSISNIQ

esultint in horisontal seisnio uoeffioient of, 0.12 snd

vartioal seisnie ooeffioisnt of 0.046 S. Supports shall be desidnad
'o

prevent dtsplaoenent of equipsunt assuning that friction does noi
exist.
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October 27, 1972

Millstone Nuclear Power r

Waterford, Conn.

Attention: Mr. B; Place

Subject: Millstone 81 Battery

Dear Mr. Place:

The attached sheet shows the calculations used to determine the battery
size necessary to meet your specified duty cycle load profile.

The actual ampere hour drain seen by the bat'.ery during the 8 hour duty
cycle is 1207 AH. An LCU-17 type battery, with an 8 hour capacity rating
of 1200 ampere hours, would almost satisfy this energy, requirement if
discharged at its 8 hour rate of 150 amperes. However; the non-)inepr *

nature of the duty cycle. with high current drain during the first hour period
will be the determinuig criterion for sizing the battery.

A larger battery such as an LCU-21 with an 8 hour rating of 1500 ampere
hours 'would easily satisfy the first hour energy requirements (excluding
the initial 2 second load of 2987 amperes) with capacity to spare for the „,
balance of the 8 hour period. Even this size cell, however, would not sup-
ply the initial inrush current surge of 2987 amperes for 2 seconds. To
satisfy this load an even larger cell, an LCU-27 with an 8 hour capacity
of 1950 ampere hours, is required.'. Thus the 2 second load requirement
is the factor that determines the actual battery size. It will, of course,
be capable of maintaining the final seven hour energy requirement for an

'xtendedperiod of time, up to '17 additional hours.

Attached also are two copies of the cell voltage and plate potential readings
taken on the subject batterics o» 10-19-72. They indicate all cells to be in
a normal healthy condition.

~If you have further questions relative to the Millstone 81 battery, please
do not hesitate to call nie.

Very truly. yours,/t/ r

:Cieorf c N.. Stover
Cl>ief Ei>p;inc'er Encl.

Mrrrarr rIUwI,ws I)t 6 I o IIA'IIcrac!. r HU AUIQRf 5 nicanaLns C:
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