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Abstract

The control frequency that the controller takes is not exactly the same in nuclear power plant
control system. This paper finishes the simulation of non-safety DCS based on RINSIM platform
and fingers out that the different control frequency influences the simulation effect, then chooses
the turbine control system design reference and uses the different control module control fre-
quency to research the calculation effect. The result proved that the different control frequency
can highly influence the simulation results, and the control frequency should be consistent with
the nuclear power plant control system.
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1. 5|15

AP1000 ML AR &4 F A= R G T LB A F A Ovation DCS “7-4, Ovation P&, H=K#0#
fi: Ovation P %&; Ovation T./E¥k; Ovation #5125 . 7E Ovation 3% R G, — M &H| 28~ —> DROP,
4~ DROP #Z [l % 5 4~ TASK, A[FF TASK 7] LA B AFEPATAR . R4 Ovation V& 1 HF
M ST HATIZE M U, WRE 1 [1]:

TERM DESCRIPTION

Control Task Refers to a specific Controller area where all the control sheets in that area are

A —— scanned at the same frequency. Up to five control tasks can be defined.

or Area) All the sheets in the Control Task 1 area are scanned every 0.1 second or 100
milliseconds (also known as fast time).

All the sheets in the Control Task 2 area are scanned every 1 second or 1000
milliseconds (also known as slow time).

The scan times for sheets in Control Task 3, 4, and 5 are user-defined.

Points are grouped by control tasks so they can be updated (scanned) at
different rates. The rate is set in the applicable Ovation configuration tool
during configuration for a Controller drop.

It is recommended that third-party points have their own task area and their
scan rate should be no faster than one second because of communication
overhead.

Cycle Time interval during which the scanning of inputs, execution of algerithms, and
the transmission of output values to devices occur.

Figure 1. Ovation platform user manual execution frequency description

1. Ovation & 5 F FAHAITIRZR AR

task1 FIFATAIR A 100 ms, task2 FIFATAIHR A 1000 ms, task3. 4. 5 FIPITHIRA P Hxe L, H
E NP IARA AU, AR WIS SR ARG /3T . 7E AP1000 BERINLHT, DAARElm Jy sk
LT Ovation DCS &I E. LA DCS Mfhl#icE, B 7 F& LisflEtb bl DROP —
TASK 77 AT 7 XRI5r, 5B RGN IR ST AT S AL . 75 FL°F & i R G006 B Ovation
14 Z G (1) DROP, % BEL 5 TASK XM, —ANRGH Al & 2 M, A hgiHn] ok
BCEPAT I, A SEIL T 4 AR A AL . A SCER AT IR 7E RINSIMILLO {5 BCF 65 2R 22 A% 1
HA, AT AR RE R RN, AT 45 AR X B A PR 258

FEFLHL P X T 4038 R G 1 45 B e AR R Ui A 2B L (simulation) R 300 52 4 5 U (emulation) A1 52 47)
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(stimulation) =iy 3. AUEIDLZ A AT AR BE T IV EARR B IS BHAI RGBT R G 5K
Y0 ERARTE BN A I S WA I RGBT RGBS R T IS H N A N R g1
ARG, MSEMITEN T 2 FH 206, HESESHHAN RGN T RER R A BIBAUNLIZ TR T
TAE, AP QAT DOR BN, AT DOR O, REMSHENAN R G T RS (2], =
TS AR, A7 i TAZ W) DCS BRI ASEAR 1B H, FERBINLIIT R AT A6 B
% o ARSCR A 77 30T RINSIM 15 B G 0 2 AU RGEHAT I E .

2. RINSIM (i E¥F &

RINSIM1.0 1 B°F & /2 — 3K 5T Linux (%8 J1 i B4R B SCHERR A 21 & 6L 8 05 HSC PP & 3,
AR B, R ERRE, DCS 17 B AN B R AR 2R A

EIEALEBEEAE SimGen J& @ T EAR—Fp, AISEIL T2 RG0A R & 590 R 400017 A
FIEAL R T H SimUgd A S E A (SimCurv) i L& A A (U 7E R R IR A 4 R P, SimDraw A 523
B EEE PG M G BN EEH . SimWare R SEILS KA B4 HF & . [, RINSIM1.0 1/ K
TG SR 2 M AR TR AR A AT, A R 2 [3]:
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Figure 2. The main structure of the Rinsim simulation platform
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T4 LI AR I 2 e A E A U B B AT R R R, AR A BB R AT e B
G N S R, A AR A A S AT RS 2L
3.1. BHHE

BB B A AT E R R R s I, HOR A AL S, AR YR RS RS L S S, SR
PR 7 O SO E S, AV N R HAT I C 1B S AU, SeIlEE A R Th A, fa R Al
NHME S, 185 S5 SO — S T A 2 T A 4 B S 5 o SR C++i5 5 5280, 75 & RINSIM
SESEVEBBNTE, £ RINSIM i3, FHFERAAS.
3.2. HAEIF

e 0% I A B, SR S BB B AT o 28 R v AL R S SN AW A S S SVG
SO, FHON XML R0, WSRO P R I I P SRS B 245 DROP 5, TASK 5 LUK
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Figure 3. Interface of each system
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Figure 4. Linear power reduction (execution frequency 20 hz)
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Figure 5. Linear power reduction (execution frequency 40 hz)
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Figure 6. ALR load change rate
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