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JUSTIFICATION OF OPERATING VOLTAGES USED IN GLA9-10
EVALUATIONS

The approach that is used by TVA i calculsting the rummup expected voltage at the terminaly of
motor operated valves (MOV) w GL §9-10 program is as follows

If & MOV is required to operate in aulomatio mode at onset of an design basis cvont, the MOV
wiminal voltage is evaluated to ensure that adequate voltage 1s available when the MOV 15
required to operate after the S phase A ar B sgnal During this time penod the | 6 1kv offsite
power supply i conservatively assumed 1o instantancously drop from its normal operating voltage
of 165 +_ Lkv to 153kv (due to postulated worst 2asc transaussion system cantingency) io
oonjunction with the block starting of sll safety-rclated loads actusted by the S1 phase A or B
signal  As a result the 6 9kv Shutdown Board voltage will drop to below the degraded voltage
setpoint of 6456 volw to approximarcly $850 volts  The autrematic load tap changers (LTC) on the
Comenon Station Service Transformers (CSST) will start, after a 2 second time delay, boosting the
voltage approxumataly | 25% each second until the voltage recovers to within the LTC voltage

range of 6997-7107 valts  The valtage will recover sufficiently 1o reset the dograded voltage relay
(6595 volts) within 6 seconds

For non-accident (manual-normal operation) MOV's (such as for FCV.68.312, -333) that may
nced to start avd operste after the accident sarting transient i over, the steady-#lato voltage
attained duo to the automatic LTC action s utilized 1o casurc that adequate voltage is available
The lownst resulting voltags an any 6 9 Shutdown Boar? s approxumately 6900 volts which stull
assumes the 161 kv offsite power source at | 53kv and results in the CSST LTC at its maximum
boost voltage tap of 10%. The resulting 480v Reactor MOV Board voltages range from 477-4R0.7

volts which results in & minimuum terrainal voltage of 429 volts (93% of MOV rating) at any of the
PCY-68-332, -333 MOV's

The approach TVA has taken is consistent with [EEE 7411997, “[EEE Standard Criteria for the
Protoction of Class 1E Powar Systems and Equipment in Nuglear Power Gonerating Stations”
Anoex A, *llustration of concapts associated with dograded voltage protection” 1EEE 741 states
“the capability 1o gart mokors.. must be cvaluated. .. at or balow the lowesl sxpeuted puafe
peower Aupaly Yollage Lf analysis determuncs that the bus voltage drops into the degraded voltage
ralay operating range during & momentary voitage dip, the voltage must recover above the reset
value within the time delay period Additionally, analvacs gy cousider the effects of voltage
COMPORAALINE RULRIDGIS. Kok A Automan: Joud ap ciangug wansfunuers. and autamatc
switched capacitor banks, wcluding their asocisied ume delays, 10 ensure bus voltage recovery
followang expeoted voliage wsnments” TVA has ovaluatod all starting motors ot an offaite power
supply voltage of 153kv, which i & hounding muumum prefarred powor supply voltage, and is
bascd on Transmission System Studies (TSS) porformed by Transmussion/Planning Systems,
whioh have been conservatively performed in aocordance with the following onteria

¢  Minimum grid voluge is estublishied based ou the worstcase cambination of gag postulated
design basis event plus gog unreluted simuitaneous contingency to determune the availablity,
capecity, and capability of the offeite power sources 10 the nuclear units. The design basis
ovent will always covaist of an accident in one uoit and sumuitaneous orderly shutdown (not
unit trip) of all other units. This 15 bocause the accident case will always have the stnoctest
voltage requiremants in the plant voltage analyses (espeolally on the low voltage system). The
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