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Abstract

In view of the fact that domestic autonomous severe accident calculation programs generally do
not have flexible Application Program Interface (API) or the function of direct interaction with ex-
ternal programs, this paper combines the framework of severe accident principle simulator soft-
ware provided by China Nuclear Power Operation technology Co., Ltd. for the International Atomic
Energy Agency (IAEA). The method and design concept of developing the severe accident principle
simulator using the autonomous Nuclear Simulation Severe Accident Analysis Program (NUSSAP)
are described. This paper mainly introduces the interactive function design of operating control,
external interface of the system, logic control. Research and development institutions can refer to
the design concept of the project and combine the program structure characteristics of the auto-
nomous program to develop the program API and further expand the application scenario of the
program.
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1. 5|8

H a7 E A &N B S5 SRR T2 3 EAR B SEBOHERE T, EEFRIX L™ EH it
R, SRALTE RN SV A T A HOR AT T R T K, SEUX L E EAE RO ERE T
W 3 A BN RAE I APT #2185 AR e B SS B D RE 1] [2] [3].

N2 H = AR RE B A% il ™ B R AL R O ), A% DU B IS AT R A BR A 7]
HHEPrEFRALNZT &R, A EMZET 755 ™ EFE 27 (Nuclear Simulation Severe Acci-
dent analysis Program, f&lFX NUSSAP)J /& ™ 5 iR FABLADML KA, H T2 TAEA Bt [ hidhAT =404k
Reah i) BREHE) T ST R AR I P E SR BN R T 015 S R AN, RBA
F TR BT RO B, ST SR REAE B S IR AU FIE A @ 0g AT, TR RGPTEAT I
w7 ELE AT RS BEAERA ., TR . ARSI R B RGAESE, XA NUSSAP JF
R B S AU 7 OV AR B EAT TR, IR A R E RSB RGN
M. EEEHAE, SR AL U 7 5 i B

2. B

77 B B R BRI LA S B8 . 5% Hli(Reference Nuclear Power Plant, &% RNPP)fbe, ™
i FH i (Severe Accident Basic Principle, fAj#X SABP)#ELL. # {4 AL A1 (Human Machine Interface, &K
HMI). F*HE i 3D R FH i PA AT B3 6 . JRBBEINLAL RS f i 1 s .

2 Bl 5 P ORI KFE CNPO H EHFK I RINSIM i E X # -V GigiT, FHET
COM/.net. java beans. CORBA. XPCOM 41 F 2424, A&¥dREEH, MPHEER, BOEH, &
TGS IRE . FHEENLA S TR 1) B T, Bk s A S % il RNPP
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Figure 1. Framework of severe accident simulator
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WITE R — AL AT B E S . A SO B S H O 5 B & . BN T 2 240
ZHKI .
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IR BT A ESR A& NUSSAP TEZ T FE HP AT DASER 82520 B S R EE, 95 A2 SR 153 DLROx
A AWM N B R . ATH P R BIN B BB 1) BITARY; 2) R 3) R,
4) A,

3.1. BITI&S

NUSSAP zfTil#8H, -1 G asE— DK A = E RS SR r g “ B RaESRiR”
BH, IR ERNTGBITIRERERERE, EEONIET()SHRE0)ME, NUSSAP F2/7 i %28
BTN, REMTE AR s TR . AR 1 S IRy “I84T” Y, NUSSAP FEfy 1L # it
ANETSFAEIARAT IS FEHENT HF B RPIREY “URES” I, NUSSAP 27 [FI R4

3.2. itERS

NUSSAP AL A @M A KL, BT RE A 2 K8 5 AR s Sl AT [P K i A
ZhIARE, T R BT A R AR T S AR R B IR 206 NUSSAP 27 (1)
THER TR ], S 5 07 57 6 7 BT R AR R 2L

THELRD 1 EGRHH] NUSSAP (I [EE K, {730 6% 45 NUSSAP PNz E: “ I IRE” 5 “ iR
AR, P ECF & SR EEE N —AD 20 ¥k, RIERKIAE NUSSAP 5 235 A (]9 50 ms* PRt {4
R, PR H EARYE R X AR AT T LI . 1T NUSSAP REFAEL R 2 4 O T 4 7]
PASCHUARI T4, (At NUSSAP fETHS e —MIHEE 2 )5, NS THREGIRE, ARl ZramT
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Figure 2. Calculation control logic diagram
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3.3. tRE

PiFF G RHATIRIERS, A0k M “IRIBIEA” 5“5 AU S, RIE8dE 6 K HiE4,
NUSSAP 347 restart SCAFHIAE R, FBA B restart A2 “ RIS res” , BIRGF— P RIBSHIHE
B A2 R — AN RS 2 X BT restart SO REEERAEEIZAT SURGIRAS FIRT AT, HgbA7 PR RE A 7 8 i
THEFR PR R IS ATIRES
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L AN AT, (SRR B R AR LS, AT CLEREANRALIZH, AT restart SCIFH
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NUSSAP £ IEWISITH, B —KIREH AW SRR R AR, HREEIE RS, W
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Figure 4. Reset control logic diagram
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Figure 5. Interface about safety injection
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Table 1. Parameters of safety injection interface
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Figure 6. Interface about steam generator
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Table 2. Parameters of steam generator interface
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Figure 7. Interface about containment
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Figure 8. Interface about logic control
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