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ABSTRACT

A study on the application of the reactor power

cutback system to WH1000 type NPP

Yi, Beyong Ho
Adviser : Prof. Song Jong Soon
Department of Nuclear Engineering,

Graduate School of Chosun University

In the case of WHI1000 type NPP(Hanbit #1,#2 / Kori #3.#4), Loss of
external load due to a transient of external grid system, 2/3 main
feedwater pump shutdown, Turbine-Generator system failure happen
during full power operation, the reactor shutdown occurs. It requires lots
of time, money and efforts to restart the nuclear power plant again.
Increasing economic costs and decreasing of utilization rates are also

inevitable.

On the other hand, OPR1000 type NPP doesn’t occur reactor shutdown
when the same incidents or events happen. Because the Reactor Power
Cutback System(RPCS) and properly designed steam dump system can

control the equilibrium of reactor power and turbine power well.

In this thesis, the RPCS designed for WH1000 type NPP is applied to

prevent the reactor shutdown due to the 2nd system malfunctions such
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as Loss of external load. SLEP code based on ACSL is used to verify
the performance of the proposed RPCS. From the results of the
simulation, Hanbit 1 NPP model with RPCS didn’t happen the reactor
shutdown when the Loss of external load happens. The designed RPCS
1s expected to play a role of improving national credibility, decreasing

economic costs and improving NPP utilization.
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Al 4 4 OPR1000E €A dXZ&8HF24TAF
(Reactor Power Cutback System)
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Reactor Power Cutback System Logic
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F 3 4 A "ok mebd 8 b BEdd 3 b B 99 45%E A4

HHELEAERPCS) 4 A 53 FH o2 dAstolof g

LU

A2 Target Power 45%A] Y3} A& AA

MA R 1] HHZALER(E-6. Total Power Defect)oll A
(B 19hd A Hyt Ax 2 F2)o A 45%7FA] EbA] Ze3E WS eSS WY

(Interpolation) (1),(2),(3)& °]&3te AAtstd, F7¥= 2tz BOL 7243 pem,
MOL 934.2 pcm, EOL 1340.7 pcme] ¥t}

PD_A : Power Defeat at the power(PA) under X in ¥ 6 (1)
PD_B : Power Defeat at the power(PB) above X in ¥ 6 2)
PD_.X = PD_A + (PB - X) * (PD_A - PD_B) / (PB - PA) 3

A B ] Ao]BE-A o5 (F-7. Summary of Control Rod Worth)oll A &%
HiEe AojEe ARSI, =4 F7]Z2BOL)NAME Aol D WA, w4 F7F
(MOL)¥ =4l F7IHEOL) A= Alols C WAzt w=4ld A4dd 45 531 43

o}
ARG e =2d ¢ k(=4 AAIA RPCS s2tay A W)

2293 §
3-6. Total Power Defect
BURNUP ppm 0 % 25 % 50 % 75 % | 100 %
BOL (150 MWD/MTU) 1800 0 -413 -786 -1144 -1498
MOL (8000 MWD/MTU) 1100 0 -514 -982 -1437 | -1906
EOL (19420 MWD/MTU) 500 0 -804 -1490 -2134 -2813

The Nuclear Design Report for HANBIT NPP unit 1 Cycle2l (KNF-Y1C21-12009)

3£ -7. Summary of Control Rod Worth

Rod BOL, HFP, Eq Xe MOL, HFP, Eq Xe EOL, HFP, Eq Xe
Configuration |~ Bank | Cumulative |~ Bank | Cumulative | ~ Bank | Cumulative
Worth(pcm) | Worth(pem) | Worth(pem) | Worth(pem) | Worth(pem) | Worth(pem)

D 500 500 510 510 590 590

D+C 1,110 1,610 1,160 1,670 1300 1,890

D+C+B 1,650 3,260 1,620 3,290 1,710 3,600

D+C+B+A 500 3,760 570 3,860 810 4,410

D+C+B+A+S| 4,670 8,430 5,170 9,030 5,990 10,400
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KNFC PROPRIETARY
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Tligure 2-2. Control and Shutdown Rod Locations
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