
-XN 'l 'Tl e''

„O. 17$ CURACY hVENUK,-g.
SaN>m. Churner ':.-

18 + 1R
TRANSNlTAL

I
lo

2
..;. mCVSer MILLSTONE'- '*

REOUISlTlON

bHa
f

TCh DISTRIBQTICS

anoxia Naa

",TN-14 QfC11stone)
\

1

~'DG Scajini (751) '

FROM: N, V, BUIKEMA

5V15CT< ~ DESIGN SPECIFICATIOH FOR
125-VOLT DC SYSTEM

ATTACIICO

~ii<f1
PHCFt%4I a O S

~reclncATlolla
TaAC IIIOO~ CFAOOUCIOLC

ICT% IOUTfOH

WTIIIO
~~III% WT'4

a v1 ~ ~

sTRU cTIoH
tek WTIOII

IICQkllT

OAAWIIIOIIUIlaCCk TITLE 4 COIIOLIITO

DESIGN SPECIFICATION FOR 125-VOLT DC SYSTEM 22A1115, Rev. 0

FLO 216X607P25

Referenced Draving 148F997 vill be distributed separately,

0
91 l011023," ".IIIOVT
PDR AD0Ch, 05000245
9 PDR





TIO?

TITL5125-„pe~. SYSTE1 .'~'.Pc

rg
Og

File la
':.". PP.C' Anacin Na

~ s,l 1,4r

0
I

CV

RFFZBEl ~D DOCUl~S
~ r ~

The follcwing A1?3 - G"- Drawing forms part of this Design Specification,
1 T

-+I
148F9g7 "One Line Diagrerrr Plant DC and Reactor Protection System"
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1.0 SCOPE

This document shall form the basis for design of the 125 volt d-c system,
including a basis for sizing the equipment, arranging the buses, and
distributing the loads in order to obtain .a reliable system. The system
consists of a station battery, tvo battery chargers, vital AC N-G set and
the related sIritchgear and protective" devices.

2. 0 DESCRIPZION

A very reliable source of stored electrical energy must be available within
the plant to perform certain vital functions vhen all other sources of
paIrer ave w~.-il--"lc. Tl ~~4 Otal functions include poorer for rnritching
circuit breakers, operatirrI5 motor ~.. tM val~s, annuncxators, emcrgmoy
lightirg, emergency lubrication of the turbine, and vital AC paver for
instnrmentation. The sy'tem shall be designed so that the loads that are
most needed have the highest probability of being served. A failure in
any part of the system shall be isolated so that it does not disable the
shale system.

3.0 FUltCTION

3.1 References

3.1.1 One Line Diagram Plant DC eIA Reactor Protection System, Q.E.
Dra~ing No. 148."997.

).2 There are three primary 125 volt d-c buses, called A, B, and C.
Buses A and 3 together feed a'1 the 125 volt d-c system loads.
Normally, po"er is fed to the system through ither one of two
battery charger, Charger A is fed fran nrotor control center (AC)'nd Charger 3 is fed fran llCC B. The battery charge is maintained
by one or hc othe" (or beth) battery chargers.
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Upon loss of pover l'rom MCC A> RCC B ana,Battery Charger B ~ld
sustain the system'and vice versa'."";Upon Loss of both sources of
pover and/or failure of'oth battery" chirgcrs, the station battery
vould continue to supply pover to Bus A and Bus B until service is
restorea or until the battery is discharged

In the event that Bus A or Bus B shouM dcvcLop a fault, tbe breakers
are so arranged as to isolate the faulty bus and continue feeding
the good bus from the associated charger or the battery. In tbe
very unlikely event that the battery connection should develop a
fault, it vould be isolated in such a vay that the tvo chargers
vould supply Busses A and B and all except the heaviest loads couldstill be served.

A D-C moto." control center is dual fed fran Bus A had Bus B through
an autaaatic transfer svitch.

re'he
vital A-C ff-G Set provides pover, through the vital A-C Bus for

essential A-C instrumentation loads such as the Plant Cceputer,.
Rl octrohvdraulic Steam Pressure Regulator and other 'oads. The vital

se„pplied filth pover from a Si set naviltg a ' volt
a-c motor, a l25 volt d.-c motor, a 120 volt 60 cycle a-c generator
and a flyvheel on a common shaft. Tbe unit is normally,povered by
the a-c motor .rom a station 480 volt motor control center. In the
event of failure of this a-c source, the d-c motor villbe energised
fran the station battery and vill continue to opem,te tbe a-c
generator. The flyvheel vill provide sufficient inertia to maintain
acceptable voitage ana frequency on the vital a-c bus during this
transfer period. An a'ternate a-c source to thc vital a-c bus vill
be. provided through a bypass transformer to permit removal of the MG
set fran service for maintenance purposes.

The d-c rlotor source c'rcuit breaker is located in the D-C motor
contro'. center. The a-c generator is connected to the 120 volt
a-c po"er distributi "n bus by vay of an air circuit breaker.
A circuit b. eakcr 's p.o.ided in each branch feeder r.cm the bus.

Accessory cor trol ecuiD&nt shall include voltage regulator, frequency
controller, ff eld r'-easiest., a-c instrumentation, d-c and a-c control
syi tctes ana indicat' g 1.ghts.

,Bus C is dur l fe I fro~ Bus i'nd Bus B through an automatic transfer
syi tch,, ~ e bsl sr.c e o.":"..c '5 volt d-c loads are fed 1'rou Bus C.

ghe no: —...al fee'o ttls '.us is fro= Bus I„ ttere js an al'.errate
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4.1 Standards

Equipment shall conform to all applicable standards of the NEMA,

ASME, ASA and IEEE.

<s.2 Functs,onal Requirements

4.2.1 Normal Mode of'poration

The 125 volt d-c system bus sections, svitchgear, feeders, distri-
bution control centers shall be physically isolated by a firevall
and equipped vith adequate protective devices so that a fault
developing ln a portion of the system vill be confined to that
por.ion.

4.2.2

Except for the station battery, the system is redundant vith the
ability to furnish alternate sources of pover to each bus. It shall
S» n~oi<fsle tO ;SOlate any COmpOnent frOm the Syatem fOr inapeCtiOn,
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Emergency Mode of Operation

An'emergency (abnormal) mode of operation vhich is caused by or
results in a loss ot the charging pover to only one bus shall not
cause any interruption of service to the 125 volt d-c system loads.

If both sources of charging pover are lost, there shall be battery
capacity adequate to rcaintain electrical pover to the folloving
equipmerrt for the tsme spans indicated.

a.
b.
c ~

e.
f.
g

All d-c opcratea isolatiorr valves
Turbine emergency bearsr;g oil pump
Turb'ne emergency seal or 1 pump
I nnunci ators
Ere rgency }.gnting
V.tel /.-C YG set (e.g. ro'orth mir»mixer,

contro'o<! posst.on rr<dscat or., etc.)
Intcnritter<t op.rotson of selected
circust. "r»e.".crs are! control valves
or a i .:;tc~rsted i".terra} ol'pprox-

smn:«l. ".> r t"..tr s out, ol'he total
r) ho<<ra ~

for 2 minutes
for 1 hourf'r 1 hour
for 4 hours
for 4 hours
for 1 hours

~.,: o." thc a} o«<'.scnar„-c per.o". shel}
not L't! a c's.= r (.a< r. i ~ s "0 ~ t.'< ~
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If the bat ery is lost, but one or more sources ot charging
pover i available, service sha:1 be maintained to all but the
heaviest motor loads (for example , not to the above lubrication
oil pumps)..

If the battery and both sources o'f power are lost, the system ~ in
a complete failure mode. Due to the very high inherent reliability
of the battery, and due to the fact that the vital pcwer'eources are
highly redundant and include power from the standby generator the
complete failure mode has a very lcnr probability.

4.2.3 Rechar in and E ualization Node of 0 ration

Means shall bc provided for recharging the batteries from a tota13g
discharged condition, for maintaining full charge once achieved,
and f'r periodically giving the battery an equalizing charge.Men
required.=

4.3 Detailed Renuirenents

4.3.1 ~Batter (a;,e (1! raq'r~!
4.3.1.1 The battery "hall consi"t of 60 cells (nominal 125 volt d-c) Lead-

acid Plante'ype or equal rated to carry the load" described M 4.2.

4.3, S.2

4

me oawtery shall be mounted on a sturdy rack uitable for easy
maintenance. The mounting shall be designed to meet the earth-
quake criteria as specified in Section V-3 of the Plant E si~m
and Ana'ysis Report Vol. 1 and smmendments. Earthquakes shall
not cause loss of acid, breakage of'ells, or interruption
of electrical service from the battery.

The battery shall be housed in a room which is adequately ventilated
t,o prevent, a concentration of a conbustable gas from the charging node
Arcing. contacts or brushes or other sources of ignition sha11 be
exc'acceded from the roon.

I:.'3.? PRtter C!:arr;ers {tMo (2) required)

eI T'I!e bat:ery chargers sha': operate from the voltage of the HCC

busese

~ t i r3 "he:. attery chsrIrerp shai'; '."e capable of working independently
or i.". "+I ~ l'el.
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Each battery charger sha;1 have a charging capacity" ELdequate>
deliver the maxim<mI charging rate recamended by the. battery<,,
manufacturer, while a so supplying the normal steady state"dm
load of the plant.

The battery chargers shall be equipped vith any necessary self"~
protective devices.

If static, each charger shall be housed in a free standing
cabinet and rated and ventillated as necessary for operation in .

a 50'C ambient temperature. If auxiliary cooling is required,it shall be integrally supplied vith malfunction alarms,

4.a.4 Vital A-C MG Set onc 1 required)

4.3.4. >

" The a-c motor is started by closing the a-c motor magentic co
tactor with a cont'rol switch on the MQ control aanel. Thc am,.

<4 re< I>orted tO the diStributiOn buS by ClOSing the> ~

generator air circuit bre"I' on the MG set control panel.

4.a.4.2

4, ].I<

The'd-c motor speed is manually ad)usted to match the syn-
chronous speed of the a»c motor and the a-c generator voltage
is manually ad5u ted to operating condition", after vhich the
vo'tage regu3atinn is autcnatically held to fig and the
frequency is automatica'ly held to * 2g.

TI<e 125 volt d-c and 120 volt a-c manua15y-oaerated circuit
breakers <>rnvide snort circuit protection for their resaective
feeders. The 125 volt d-c magnetic contactors provide reduced
voltage s'arting and overload arotection for the motor. Instru-
mentation shall be arovided for generation control and relays
for alarming '.oss of pnve~.

I< ~ 4.4 ':"he .". seI. Cha.l be rated for continuous duty service f'r all;
connec1e'.oads--with min'mum capebility of supalying rated

'>x~ert a ar er fac.cr of 0..: 'lagging. The connected loads ere:

a E >. E A S E D ~ '>
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4 I a) Plant Canputer and transducers

b) Rod North Yknimixer

c) Electrohydraulic Steam Prcssure Regulatar
d) Control Rod Position Indication
e) Essential Recorders and Instrumentation

4.3.4.5 The normal operating mode of the MG sct sha11 be free the 480V
AC System vith .autceatic transfer-vithin 10 cycles-to the
alternate DC power source on AC under voltage.

4.3.4.6 The MG set shall be eqe;pped vith any. necessary self-protecting
devices.

4,3.5 Instr mentation

~'ilslll be eauinned vith a ground detector vhich vtl1
deteot all eXtissrleOua path tO» CPM epA CSSuae an alarm.

4.3.5.2 The charging rate nf each charger shal1 bc indicated in thc
battery charging roan.

4.3.5.3 The voltage of Buses A, B and C shall be indicated on the battery
charger control panel vith an off normal alarm in the control
roan. 0

4

4, ),5.4 Provisions shall be inc'uded to measure and/or indicate the
follnving items associated vith the vital a-c H-Q set in the
Contro! Rocri;

a) Tra.-.sfer from AC to DC Motor.

b) Urdar and over AC outp.it voltage

c) Under and overput frequency
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