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Analysis and Improvement of the Rod Control System Commissioning Process in PWR Nuclear
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Wenlong Wang
State Nuclear Demonstration Power Plant Co., LTD.

[Abstract] The rod control system, a critical component of pressurized water reactor (PWR) nuclear power
plant control and protection systems, directly determines the operational safety and reliability of nuclear units.
This study systematically analyzes the entire debugging process of the rod control system, outlining key tasks
including equipment calibration, interlock testing, and parameter verification. It focuses on addressing typical
issues such as signal transmission anomalies, control logic errors, and mechanical execution deviations. By
optimizing debugging workflows, enhancing anti—interference capabilities, refining control logic design, and
improving mechanical calibration methods, the system's operational reliability has been significantly enhanced.
Practical evidence demonstrates that preventive debugging strategies and cross—disciplinary collaboration
mechanisms effectively elevate debugging quality, providing valuable references and practical insights for similar
unit debugging projects.

[Key words] Pressurized Water Reactor (PWR) nuclear power plant; Rod Control System (RCS); Commissioning

process; Problem analysis; Improvement measures; System optimization

515 PP A E MR . IR T R EHEH
PRI R GURAL ) SO HEFE ] 1 B PAT T, 0GR BIn LRSS RS LA LR, b R R SRS AL
FI BB 2Ry ETRE, I R B HBORAE WG R T DR F 2 B RS S 2 e, 5 By P42 i SR A B s )

FER, W HU. 582l SEhrif sl % d T
RGEME R 55 T RARILEARROUE SO R R 5
B2 T, FAT A R A i R ) R4 D) SR AT A et
Ipigs, X oS A BT SR AN R G AT SRR S A S TR
ARGV AL RS, MIRTRE  SRBEPATT L W L ) R 5t
AT T I 1RE, IR TR S B R it S % .

1 HE R FEIRIRER

L IR R FEA ALK

B b R ), IR T R Guen IR AL 4R A e HL AT
TSR, SR IURBOHRIETT AT SR, 422 4
To FRMC R S S HE R I 2R G B A N SR 4R 2, L
A R AR B RIE 5, A5 5 RBREH 2 Fp S Aa I 1 R (0 A
FILRA, AT CRIEFC S FE v ELRE WSl M4 2™ o S SE R T 1
T AR R G, AR IR O S N HE I8 4T % 4 5 1
TR, A2 1 IR 2R — A 70 IO RE A 2 WU DA I
DhRe S BLREAT B IAE, TRAERF & Bt brite.

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 1



Project Engineering

i =
F4LOS 1 WA 1.062026 4F

SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

L2 EE Hhr 5 N5

PRI RGO O H I TR0 R RE 2 5 72 B How)
5, RIER G LU b AT I 0 6 &, fE R T o0 +F
grogiafE, Wl s & ARG . RGBSR S H0R T
DR B A S5 1 2 7 T o FLAAOR B, T AR S X SRS LA
BRI FETT I, X e P5m 1 P s A LTI LA B, 3 X%
HIZHE T ASSAIE, X5 5 R 5 5 R A2 T HE s th /A TA 28, M
R S To IR (55 WSS, Wi B8R R4
T TC AR BE A7 LA B X s PR S LA, 3 3o 4 i SR BT 1,
A DU B850 I fif phe i B, 0E T AL 2R 8 0 A AR B

2 EIT R PR

2. 1BL#% PR 2 5 P

BLaE A B TR AR AR R 2y, H R IR T
Ja T2 e T BRI T, WUBRGES 0 6 25 6 5 2 il MR HfE S AL
HE) 1 22 SRR A FEAGT I, 10 2 ) 1) 2R3 P2k DA L o s 1R R
TETTAR, X THESATURA S 7 HE s 7 5 858 T ok 14X 55 1k 32
P AE, S5 G BOTRR, AR R T T SR
T IR, 2425 ri SELN B DA 3t v S P X o 3 P 0Ky B NS
ZelE P, PIBSESHURTTRE I E, FE AU TR
FEANRE IE 300 B2 5 P YIS B 14 i R PR IR 4V B, PRAIE
EREAT A AN F TN TR 3K, AEX AP, AR5 1k
PUHR 5 2 S D I AR B, 38k G ] R 3R 21 R G0 Mk BL. 76 8%
1 A B T DN e B AR B E R4 A

2. 2R G ek Bk g

ARG NA RS T I IES A7 RGO A TAERE A E
FOATT, I PRI AT AR A, R SRR R Sl ' i L
JEE I 2, S 9 A IR TR TR U R A ], R RS
HEAR 5 i R AW AR B, A HELR DT e R P R e A S B AR
Blo XA B BT [ A2 P ) 2 A R UARAT 2 R UL RS
FEARfT, Pein A 45 4 B IE TR B0 A HGE B I (8] 2 AN AR
FeVFIL R A, 20 45 P R A5 AR AR A i D AR . i Ed s
S MAATR T 5 S 08 B AL B AT ALY 25 o e
(e A, ERRBR I S 2 e e B, REHRRE RGHA
IBAT 2 A AT FERE R, BT AR A TR A AT

2. 3EPRIBAT S HINAE

SLPRIZ AT ZHIRAE R T IR B AR B &S, BT 4%
T HSRISATIRGL T X R SR IT A, S8 AR A F Dh KPR T
Jee s e A% Bl e, AT A5 ) 42 i e ) S A Rk th e 5F (R e it

BN UA BLAR, A6 RTE I 2400 S i bk 1 A0 R I 8], B 22,

PRI BV LA R AR B 7 /K4 o 3 B I 2R S AE K ()8
AT O T RIAS E PRI, PSR AN 1 2 Ja iR L THIRGE, AL
B 0 24 S5, XA B B B TR K s 2 BN SR BRAB AT HE
MEES WX R, e R A S HERIE, HieE Az Wit T
Wrbedz R G K bRIs T /K, LA % e feog is AT R g n] 5
TRBRE

3 I HYE I AR

3. B SR H

5B B TR RGO R R o L A —FhBRAR
55 R AR e IR B RS P T 2 R R B S EN,
FEAEXEIEN R GBI, BN S Bt S
T AR R I R OR, {5 SR I T SR E Ok R EIE
Hil 4 A2 T DA R RS B T B SE, X A B S
SRVEMIFRAT o P 1) R 5 7 BER FH R Gk )y vk, i i 4y B,
BT 3 W15 T BB D AR U0 B, AR b o R LS A 2R,
SRR i, S P R G, WS BRI B th AR
BAE AL E S5, TRIEE S U VTR B fase, #r
SEE M 55 R M ML, AT CALE 19 25 AT 3R B B 5 i,
BEGFAIAT K

3. 25 B A R

PEfE A R EARBUATR S PAT . RAEHE A R L
S AR ER L R R IR O A SR R T B AR R Y e S I
WAL SER AN G H BHEZ AT G5, BT
R R AE S SRR T SR Bl S LN A B R R, BT
DU B v (R Bl 5 A AR S o AR R 7 1 R i
BRI ELAE AR A U 8 43 O R AR A TR, 7R
BEFFUE TR I ok, FRATTR A 4 BYERAIE, £ 1Ak & iRz 2
I, — S MR B EEE, T H BB R AR A
AR IR, BT AT S S Ml T I8 . PTERIIE

3. SHUBRIAT i 22

HUBRBAT (i 22 3 2 P42 1l R (14 S B s VB 5 040 E bR AN —
H,EE M ERE . AEAFRD B IEAT R ARG, 1X 2 )
KZ HFHM e H %, iR, 200 B R e i A 18 AN E
LU R, AT (i 22 BE 2 R B B RS 0, IR 2 (R B %
LAk, JHE P ™ R . ], B R R B
TN A7 B HAE, 3R AU O 22 K R RS AE, 22 2 1]
5% R e v PR R K T 5 ok B A R T ) A, 2 it
Yol B B, G E AR B R R R, 15 VEATRY
SEPRLRE, 13 38 TR N UM AT K AR, IE B KR A 7
(RIBEUI FT 1, ST HbAT T AUAR i R0 1) T 30 0 Ak B K

4 [a)EH I St e

4. E S THHAE S5k

G5 T 0 A T BRI R G R, TR
B A% B8 5 A B AT 77 97 55 22 A £ FE KT, ekt e i s
J7 LA, B 1S5 s 53 ) S AT E LR, 1 FXUZ B
i FEL S HLAAIE BRI AT S e, 7E05 S5 NI I\ 8V FL %, LA
T B AR T o B A TR 1, A B AR AT R A
TE TR, SR 5 BT X PR S T PR 55 e, 5 B )
Peith R G0 ETFR A, ARUE B i SO — B A AR,
S5 SRR IS MR R, W7 A S I B, AT T30
i) R 1 BB 5 0 5 A e, R0 50 3 HL A R AR I IR R, AR
R R R R M .

4. 28 A S SRR

2 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Project Engineering

i =
F4LOS 1 WA 1.062026 4F

SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

FEbiB 4R 1 it F AL RS R A M BB RE R L,
SN0 RCIR A 4 BT % 1t 0 S i b B4 S, AT Lk 2R 45 O 4 b 87 ot
T T, SHCR B RS bRis AT B0 ok, B8 i il &
5, JER %52 LA R B B e SCEE S 4, 1 2R 50 s 7 5 v fff )
§E R Jaidk HB AR 07 T &, TEATR S bR RS T
98B S L IE R P, G S H0R S I TE AR, (RE IR s
U S B ST AN SR A0 BT, [ H 3 IR R AT IR A
SRR E R, (RIEE R4 5L Rs T TR mERE, ER S
HAE L SR AT 1 P, SEAS O8O 1) ] 38 i 1

4. VLRGeS 7 ik

MBI H R E M RG TR, Kb, R CH IR, Mt
SRR IT WA R SRR RSB e IR L B R AT A
TSR SCHE I )3 R, A JCAZ R SR A% R (36 « 1
RERIEWITRE. “HRENGEA TR, BE L. 4
HiEd. hEEEE. Tl ARSED HERSE SRS HL
BRARAT 10 R P et TR AR TS 1 442 5 5 B AS TEAH 45 A 1
TAEMLH, il 52 H VR R B 4EAERUAR, oA 55 2 A I 3 77, K [
PEEEIR, BEA 0 B e S I, 4EFR LRSS WA T R AP RPIRES,
A% v T 2B D s ) AN 2% SRR s bl A P SE B A 2, TR [l
B R LL AR JE N AT L U AT R RS 2R, 108 — ik
YEP AR HE AR, 18 B o I TR T8 1E 1 i) B, St AR,
B 1E ATV JE B s R S e as 7, AT S A 15 4% (1 P 5 i,

5 MiHMRE RS

5. 1 HT S HX B

T I St FR G Ak ek B, B R SRR R FIB AT
ATEEVETS B T B RART, 55 iR e A BT inaE, THIE
RAMATR IR TR, #0858 E AR R IR 480k, RS
L PTG B2 BT o, AURARAT I 2 o 00 22 B sl 4, BRI
— BV BTt - Uk IS ) R G VA B A4 R I (RIS ) AR
R ER A KM B, 3% A5 75 0 A 0 N R ) A 13 DA RE
i, F HONHLH K Wi e s 4747 F 7 560, Sebrig T 8E R W,
TEFF BT, REHIVEREEBOL T B3k Al FhiAs BRI SE 48
Fr¥AE B 0, I 5t g SR IR B T BT SR B e 1) A A A
WL

5. 2JE SRR AN

NT PR T =, 78 DUS I A A RO 0 sk i
FHM RN TR 3, 72 R RIRHBY Bes % FE TR I 75 R,

TR IE AR AR A AG 2%, ) 5 V20 A PR R AN R R VP 7 &,
i S AP B B AR AT 5IN E sk TR A g 20
NG, FRTHER T AE 1A R o s &l i E R L,
PRIERAS. HULAR. EHIEFBAE B S A& 1E. SR
AN R G, WM A R R TV, SR8 H et s [H)
A g LR R E PN R, LIRS AR R E G .

5. 32 I M 5 R R

ARUIR L BRI, KRG FMEANAN B LR SRR R
PRI SCHE, BRI F A B ) R B RN LA AR G T AR
RAEL PR E R RIE T EEAEH, BEE S FHARTIRE, & 681
RS TR 418 2 o e st PR AP (38 7 ). B USUAE [ 2T
B A oo R 2R St 15 e, Re i ve 3 LAE AR MBI
PR, IR SRR IFORE J748 T 71 8, 4138 2 Tk iR Al & (1 1
TN, G A B ot AN S, R A AR R i AR I 1) B
JZIR, AR AR R IE TR 22 A4 R B, SEB R S 45 4 111
L

6 Z&iE

Wi RAWRE TR BT IO EEH oy, H R ir
W B ML P R i RS AT nT L, &3S R Gk
WRIRFRRAL, A5 T X 14 110 i) 0 3 i it A e 5 4% (R 4 e
BRI T RAMEARIERE, X R R R, RS TG 1
TRAHE, TR ARy 2, T LR AR i) AR s
HHIIBAT G PE, R Bk S HE S R B AR I e b 7 % %,
INRHer T REH B, AR, EEENE
M AT B85 B AR AR AE T B, T 25 4% L 2 A fR e is AT 1
BEREAG ) R SCHEEFIRIIE .

(&% k]

[LIRE, ERAEREEE 2 MY ZTREERAH
R A [I]. 9 % 4 T#%,2017,(04):96-97.

ML R AT 55 78 o L 0] i F 3R
i ,2022,(S1):156-159.

(315K . 3% 3¢ SATAEAZ W 3K A B3 P 8 B [O]. A 340
F.,2018,(14):227-229+157.

EE T

L A000--), F %%, T é b KETAKF A 82
IAIFAFGIR T @R TAFARRK: EAER T AL,

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 3



