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The rollowhg AFZD - GE Drawing forms pa.rt of this Design Specification.

1’#8?997 "One Line Diagram Plant nc and Reactor Protection Systun
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1.0 SCOPE i
This- docunent shall form the basis for design of the 125 volt d-c systenm,

including a basis for sizing the equizment, arranging the buses, and
distributing the loads in order to obtain a relianble system. The system
consists of a station battery, two battery chargers, vital AC M-G set and
the related switchgear and protective devices,

2,0 DESCRIFTION ___/.

A very reliable source of stored electrical energy must be available within
the plant to perform certain vital functions when all other sources of .
power urc wiavailills, Thess vital functions include power for switching
circuit breakers, operatimg motcr cperated vealves. annunciators, emcsycilly
lightirg, emergency lubrication of the turbine, and vital AC power for
instrumentation, The system 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 disadble the
whole system.

3.0 FUNCTION
3.1 References

3.1.1 OCne Line Diagran Plant.DC end Reactor Protection System, G.E.
. Drawing No. 1487997.

3 e There are three primary 125 volt d-c buses, called A, B, and C.
ses A and 3 together feed all the 125 volt d-c system loads, -
Lorﬂa‘ly, power is fed to the system through either one of two
battery chargers. Charger A is fed from motor control center (}42C)
A and Charger 3 is fed from #CC B, The tattery charge is maintained
by one or the other (or beth) battery chargers.
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Upon loss or pover f'rom MCC A, ucc B anc BAtterJ Charger B would
Upon ‘loss of both sources of
pover and/or failure of both battery chargers, the station battery
would continue to supply power to Bus A and Bus B until service is
restorea or until tbe battery is discbarged

ot &t ra .” a a .
In the event that Bus A or Bus B should deve].op a fault, the brelkers
are s0 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 tattery connection should develop a
fault, it would be isolated in such a vay that the tvo chargers
would supply Busses A and B and all except the heaviest losds could
still be served.

A D-»_c;motor control center is dual fed from Bus A &nd Bus B through
an automatic transfer switch.

The vital A-C M=-G Set provides pover through the vital A-C Bus for
essential A-C instrumentation loads such as tbe Piant Cozputer, .
Flectrohvdraulic Steam Pressure Regulator and other loads. The vital‘
a-c syctem it supplied with power from & My set paviug o 558 4ol

a-c motor, & 125 volt d-c motor, a 120 volt 60 cycle a-c generator
and a flywheel on a common shaft. The unit is normelly powered by
the a-c motor from a statioa 480 volt motor control center. 1In the
event of fallure of this a-c source, the d-c motor will be energized
from the station battery and will continue to0 operate the a-c¢
generator. The flywheel will provide sufficient inertia to maintain
acceptable voitage and frequency on the vital a-c bus during this
transfer period. An alternate a-c source to the vital a-c bus will
be, provided through a typass transformer to permit removal of the MG
set froa service for maintenance purposes.

The d-c motor source circuit breaxer is located in the D-C motor
contro’ center. The a-c generator is connected to the 120 volt
a-c power distridvutisn bus by way of an air circuit breaker, .
A circuit breaker is provided in each branch feeder t.oa the bus. -

hAccessory control ecuipzent shall include voltage regulator, frequency
controller, field rhecstel, a-c instrumentation, d-c and a-¢ control
switches and indicating 1. 5bts ,

.Bus C is dusl fed from Bus & and Bus B through sn automatic transfer

switch. The balarce of the 125 volt d-c loads are fed froa Bus C.
17 the normal feel to this tue is froz Zus A, there is an slternate
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129 VvOoLT DC SYSTEM "o

L,  REQUIREMENTS

Standards

Equipdent shdll conform to all applicable standards of the NEMA,
ASME, ASA and IEEE.

Functional Requirements ‘ o

Normal Mode of Operation

The 125 volt d-c system bus sections, switchgear, feeders, distri-
bution control centers shall be physically isolated by a firewall
and equipped with adequate protective devices so that a fault
developing in & portion of the system will be confined to that
portion.

Except for the station battery, the system is redundant with the
ability to furnish alternate sources of powver to each bus. "It shall
he nnerihle tn isolate any component from the system for inspection,

tesLing and =tintenance.

Fmergency Mode of Operation

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

If both sources of chnrging pover are lost, there shall be battery
capacity adequate to raintain electrical pover to the folloving
equipment for the ‘time spans indicated. Y

a. All d-c operatea isolation valves for 2 minutes
b. Turbine emergency bearing oil pump ) for 1 hour
¢. Turbine emergency seal oil pump for 1 hour
e. Mfnaunciators for L bours
. Frevrgency l.gnting for U4 hours
g. V.tal A-C MG set (e.g. rod worth min.mizer, for 1 bours
control rod posit.o:n jndicat.on, etc.)
h. Intermittent operation of selented
circuit treafers and control valves
for an :ntegraoted istersal of approx- . !
tmatel ) aittes out ol the tolal
O nours.
TRe Gei. h b at ot e, 9 the alove u.scnarge per.ot shail
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ir the vatiery is Jost, tut one or more sources of charging
power ic available, service shall be maintained to all but the

heavies: motor loads (for example , not to the above lubrica*icn - %

oil pumps).

If the battery and both sources of power are lost, the system is in
a compiete failure mode, Due to the very high inherent reliability
of the battery, and due to the fact that the vital power'sources are
highly redundant and include pover from the standby generatar. the
complete failure mode has a very low probability. .

Recharging and Equalization Mode of Operation

Means shall be provided for recharging the batterfes from a totally
discharged condition, for maintaining full charge once achiewed,
and for periodically giving the battery an equalizing charge.when

required, -

Detailed Requirements

h.,3.1
4.3.1.1

2

1.2,

Rattery Charsers

Sattery {oue {1) regquired)

The battery shall consict of 69 cells (nominal 125 volt d-c) leed-

acid Plante' Type or equal rated to carry the loads described in 4.2,2]

tne oatvtery shall be mounted on a sturdy rack cuitable for vasy
maintenance, The mounting shall be designed to meet the earth-
quake criteria as specified in Section V-3 of the Plant Lessign
and Analysis Revort Vol, 1 and emmendments. Earthquakes shall
not cause loss of acid, breekage of cells, or interruption

of electrical service from the battery.

Il

The nattery shali be housed in a room which is adequately ventilated
to nrevent a concentration of a combustable
Arcinm contacts or brushes or other sources of isnition shall be
excluded "I'rom the room,

{two (2) required)

Tie vattery chargers shall operate from the voltage of the MCC
buses,

attery charpers shail te capable of working independently

or in =marallel,

~y :
ne o

e gas fron the charging node
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¢ ’ 4,2,2,3 Each battery charger shail have a charging capccity adequate;
3 .o ) * deliver the maximm cha.rging rate recommended by the, ba.ttery
; manufacturer., while also supplying the nomal ateady :tate"d-c 4 5.
© load of the plant. . . ?'&7&7 sl 132
' oy §3 2
4,2,2,4 The battery chargers shall. be equipped with any necessary ae].t =i k2
i ' - protective devices. . :-. %v;". ;.:,
g 4,3.2,5 If stastic, each charger shall be housed in a free ata.nding AN '~"§},,

. i - tactor with a control switch on the MG control panel. The. 8=C_,,

cabinet and rated and ventillated as necessary for operation 4n .J .. %
& 50°C ambient temperature, If auxiliary cooling is required, X
it shan be integrally aunplied with malfunction alarms, st

'Kl
. . . )

b2k vital A-C MG Set (one (1) required) ° .

2
13
L,3.L.1 ° The a-c motor is started by closing the a-c motor magentic co "L {

Scnorator e mnnnoted to the distribution bus by closing the"’
generator alr circull trecker on the M3 set control paneil,

h,2.4.2 The'd-c motor speed is manually adjusted to match the syn-
. chronous speed of the a-c motor and the a-c generator voltage
is manually adjusted to operating conditionc, after vwhich the
voltage regulation is auntomatically held to 1% and the
frequency ls automatically held to * 2%,
L,3.5,3  The 125 volt d-c and 120 vnlt a-c¢ manually-overated circuit
, breakers provide snort circuit protection for their respective
feeders, The 125 volt d-c magnetic contactors provide reduced
voltage starting and overload protection for the motor. Instru-
mentation shall be provided for generation control and relays
for alarning loss of power. *

k.2, k.4 *he Mi set sha.i te rated for continuous duty service for all '
cennected lcads--with minimunm capatiiity of supplying rated °
oower et a nover facter of 0.8 lagging.  The connected loads are:
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DBSIJH SPECIPICATION . 2.2 TR Sl :'ﬁ?-"ﬂl"’ 55 T
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&% [TITLE - 125 70w DO SYSTEM CERC R T L AR K i
. . Is v.,l W’ ” "
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",""- v, :-’: . 4 g‘?:":’s , ~.'w n .
F:' -$- a) Plant Computer and transducers G ;
é : b) Rod Worth Minimizer ¥ -;:‘Z::' S g
e B c) Electrohydraulic Steam Pressure Regulator . . R B
- 5‘ o d) Control Rod Position Indication
PR -
7 E\:l i e) Bssential Recorders and Instnmentation
I 8
5 h «3.4.5 The normal operating mode of the MG set aha.n be fram the %80V .
- AC System with auvtomatic transfer--within 10 cycles--to the .

alternate DC power source on AC under voltsge.

w

k,3.4.,6 The MG set shall be eqr’pped with any nececsary oelf-protecting
° devices.

h.3.5 Instrumentation

<

%.3.5.1 Thz zystam <chall he ecuipved with a ground detector which will
. , detect au exiranaous path to ground snd cause an alarm,

4.3.5.2 The charging rate of each charger shall be indicated in the
battery charging room.

s

4.3.5.3 The voltage of Buses A, B and C shall be indicated on the battery
) charger control panel with an off normal alarm 1n the control
roam, ]

.

k.3.5.b  Provisions shall be included to measure and/or indicate the
following items associated with the vital a-c M-5 set in the
Contro! Room:

a) Transfer from AC to DC Mctor.
b) Urnder and over AC outpat voltage g

¢) Under snd overput frequency
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