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Analysis and Application of Load Change Rate Algorithm
For CPR1000 Nuclear Power Plant

Lan Bing, Meng Qingjun, Yang Jingli, Cai Yawei
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Abstract: According to the requirement of the controlling processing for CPR1000 nuclear
power plant, the drain valve should be opened in 2~10 s, and could resist 1~2s interference.
Generally, the differential algorithm or iteration algorithm can be used for the change rate
calculation in DCS system, but they cannot meet the above requirement. Based on the simulation
and analysis of these two algorithm, an optimized sliding average iteration algorithm for the
calculation of unit load is presented. This algorithm combines the disturbance-rejection
characteristics of sliding average algorithm and the change rate calculation function of cycle
iteration algorithm, and meets the certain requirement. This algorithm has been applied in the DCS
process control of CPR1000 several nuclear power plant.

Key words: Nuclear power plant, Digital Control System (DCS), Unit load, Change Rate,
Sliding average algorithm, Iteration algorithm

51 & REIRE AL, RO . BRALIR A R
ARk, [ ETHER T ER T IR — RO B A B, R T
RY: (DCS) BEITh) MRl Snif—  RERO TR Rt mmm@ﬁﬁﬁw

fit i1 DCS bl bl Zge, MR e TEREF, 3K B FARAR K RN B TR
FA P VAR R R RSB SRBUKAUR B R g R L

i
i fif
N, S A B R AR A B A B, LA T%—Iﬂiﬁ, S R ARt Y N EE & il (I O]

@, [y, DCS SEmbRAENA ML, TEHLL Wﬂﬁﬁiﬂkﬁﬁa DCS H3 4 24 i 67 fef A1 H
PO AR, DCS Ty 55 N B v A 1 A5 ey Ay, W —ENETEASE, —HixEE

WFEEE: 2016-09-14; 1&[EIHHA: 2017-03-28
EERE A 22 I (1982—), W, RN, BRI RGBS R TR RS



52 ¥ s o TR

\Vol.38. No.4. 2017

THLA A AR AT, —enT et P o315k
SR AR S

7£ CPR1000 #H1) iy T. 2545l , BRI
A4k A 200 MW/min 5, 57K BRIF T T i vy
R LFE 2~10 s AP, HF5EH4T 1~2 s (5.
DL 2 RO T i T2 s 2R . AR SC
il FHIX 2 Fpeds SR T O E R, b T ek
W BRI . fEIERE |, ZEAE s
P 1 B DR e e R B kAR T B AR AL 2R Y T
R, & AT R A SR A I T A R AR
=R/

1 ER&EZESH
1.1 #5E

1£ DCS 1, 1oy R — i A7E Y
R 20 A A RO s 30 R

To [1 (K) = (K =]+ 2 x A, (K -1

AK) = K
T+ 2
KG

(1)
K, AUK)R k BFZIAE R In(K) A K B 2
T ARHURAE s To IarBTE]; Ko s
s Ts s,
HHLAR) DCS ~“F-H s ilgsiz B m i Ts
— 8 20~100 ms, FELLLL Ts=50 ms A4,
To ML Ay iSRIBER AL, [BIHE]E
RS (R RN ) MIRZmta), (H2,
To HAFR WS EIR S R, HOEs2mm [l
1] 4 A, AN B S5 1m0 05 ) S B e A s ]
FRAT A% T B R A I A0 s AR AL AL B ]
R A an e 1 AE 2 Fios .

10 - 910
08 [\ —_ I 0.8
‘. —a- Ay <
0.6 - \ -0.6 @«
< \ 3
041 —H04 X
LW Py
021 = 402
LIS
0 L L ‘l\‘"—l--I—l - 0
10 10 30 50 70 90 110
RIEIS

B1 BBk AT B R A A A e iz
Fig. 1 Response Curve of Differential Algorithm
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