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Power Transfer in NPPs

» One of the design methods to [ substation #1 ] [ substation #2 ]
supply reliable power to safety bus
is the power transfer which is to i Transmission systems B
make a switchover from normal 7T
i
Tre:r?sformer @
power source to alternate power
Normal
source Supply Circuit
. ® :

UAT || sAT

> When main generator is to trip, the | @

safety bus can be supplied from Senerator CB#1 L | CB#2 =

normal power supply circuit. . H

afety bus
(substation #1)
Power supply systems for the safety bus in NPPs
———————
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Power Transfer in NPPs

» If the normal power supply circuit
Is not available due to electrical
faults, the safety bus can be
supplied from independent alternate

power supply circuit. (substation #2)

» Power supplying from alternate
power source can be accomplished

by the power transfer.

— fast switchover
CB #1(open) & CB #2(close)

[ substation #1 ] [ substation #2 ]

Main
Transformer

Main
Generator

1

1

1

1

1

:

. . 1
Transmission systems . !

Alternate
Supply Circuit

fault — yaT SAT

CB#1 CB#2

Safety bus

Power supply systems for the safety bus in NPPs
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Logic Diagram of Power Transfer

» To accomplish the power transfer,  synchro permissive

various factors in power transfer T
P SAT energizing

design should be considered. ]

EDG breaker open
» The successful power transfer

which is the all logic completion CB #1 open

for CB #2 close should be satisfied . orotection [

with various factors as well as CB generator CB open 5

#1 open.
switchyard CB open ]

Logic diagram of power transfer

[ — CB#2close
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Faults on Circuit Breaker

» In case of typical faults on feeder, | S/s #1 | | SIS #2 |

power transfer can accomplish

without influence of faults.

» As for faults on circuit breaker,

fault
healthy power systems can be
SAT
electrically connected with the o
faulted conditions. cB# CB #2

» This result in the propagation of

n

faults to the healthy power systems
including alternate power supply

circuit.
Fault on feeder

(o) (Con)

UAT SAT

CB#2
fault

fault % current i
__________________ ’;

Fault on breaker
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Bus Protection in Power Transfer

» Bus Protection logic is a significant  synchro permissive

factor in power transfer design and —
P g SAT energizing

can prevent the propagation of the ]
EDG breaker open

fault.
Bus Protection &
CB #1 open NOT gate

» It is important to reflect bus UAT protection [

protection in power transfer to generator CB open T

prevent propagation of faults 5
switchyard CB open

Logic diagram of power transfer

[ — CB#2close
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Event Case in NPP

Substation #1 .
Substation #2
» Recent nuclear incident resulted in [ - l
. 345kV flj ¢ 154kv
loss of all offsite power, EDG switchyard 0 d switchyard
automatic starting and reactor trip

Main
~ Transformer

. .. \/
is verified due to the absence of bus .
protection in power transfer. (: ) Generator |
@ UAT SAT

(Unit Aux. Transformer) A

AL (Standby Aux. Transformer)

~ rT\ ~ T
» Configuration of power system for l X l
nuclear power plant is simplified. |
l)cam l)csoz l)csos l)csm l)CBOS l)csoe l)CBO7 l)csoe
Bus A | | Bus B
Safety Bus A ) Safety Bus B )

Power system configuration for event case
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Analysis of Event Case

» K-NPP : on June 3, 2022, 100% full Substation #1
power operating
o o
345kV ¢ ¢
W ey s . . . switchyard
@ initiating arcing fault on incoming ==
breaker of bus A due to misaligned
Main

breaker contact

~ Transformer

A
Y
( ) Generator
cB UAT

@ generating protection signal D (UnitAux. Transformer)

Substation #2

154kV |J_-|

switchyard

SAT
VAAAL  (Standby Aux. Transformer)

TT

(overcurrent protection) for UAT rT rT\

@ opening all corresponding circuit ot

|

breakerS(CBOL CBOB, CBOS, cBO1 )CBOZ )CBOB )0304 )csos )CBOG )CBO7 )CBOS
CBO7) related to UAT T e D s s
afety Bus afety Bus
@ power transferred from UAT to

SAT

Power system configuration for event case

|(!|f|!s KOREA INSTITUTE OF NUCLEAR SAFETY

_7_



Analysis of Event Case

® propagating fault current to SAT Substation #1 Substation 2
because the arcing fault on breaker
of bus A still sustained .y E E iy i

switchyard Eﬂ ¢ switchyard

® generating protection signal - |
(overcurrent protection) for SAT AR Transformer

@ opening all corresponding circuit oY (Unit A Transformer) AN (Standty A Transformen
breakers(CB02, CB04, CBOS, l T T
CBO08) related to SAT I ‘ l

fault

loss of all offsite power and all oo e Jeoms Joe Joses Yoeos Josor ) cec

EDG automatic starting Bus A atety Bus A ') Safety Bus B ') Bus B

Power system configuration for event case
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Analysis of

Event Case

» Results analysis is conducted from
fault current data of faulted bus.

» The significance of power transfer
with bus protection is demonstrated
to accomplish the successful power
transfer. . Donal

Relay

Digital

Relay

Waveform and phasor diagram of fault current on bus A
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(a) fault data from UAT side digital protective relay
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(b) fault data from SAT side digital protective relay
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