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Development of Program for Arbitrary Real Time Simulation
(1) Design of Prototype Program

Naoto Kasahara® , Masaaki Inoue*

ABSTRACT

In order to optimize elevated temperature structural systems in fast reactor plants,
where main loading is thermal stress induced by transient operation of circuit, authors
proposed new design frame by applying design by analysis concept to both structural
design and system design. A key technology in this design frame is an integrated analysis
method for both thermo-mechanical behaviors of structures and plant thermo-hydraulic
dynamics, developing of a prototype code of which, named PARTS (Program for Arbitrary
Real Time Simulation) , was started this year. |

For the purpose to achieve flexible coupling of several codes, authors designed three
categories of calculation parts (objects): (1) thermo-hydraulics of coolant, (2) thermo-
mechanical behavior of structures, and (3) material strength. These calculation parts can
be handled and connected easily on the PARTS-Workbench. | |

Real time simulation is planed to be accomplished by parallel processing of individual
parts calculation, and by prediction of neural-network which learned past calculation
results. |

Object oriented languages , Smalltalk and C++, were adopted for implementation of
calculation parts. The PARTS-Workbench was programed by Visual Basic and Visual
Smalltalk for considering user customization,

In the next phase of study, parallel processing function and neural network parts will be
incorporated in the PARTS code. Prototype of this code is going to be completed until
F.Y.1996. and be applied to study of thermal mitigation structures .

*  OEQ, Structure and Material Research Section



PNC TN9410 95-211

2. PEROHAREDHE L ATFRDR SV
21 BEHBIEE -oerrererenieneninn

2.2 QERBMBFEAN =R L LIBEHEDEE oovrvrsossenees e

2.3 PARTSI— 2R LIcREHEDRSR

3. PARTSI — FOBEKETEIEL  oreveererrrnnrsinens
I— FEEE LG8 7 o 75 L PARTS-WORKBENCH

*ﬁiﬁ?fﬁ%ﬁ:ﬁ:PARTS-STRESS
HRIERBEH BENSLPARTS-DS

S W B e

4. HEBY I MY 2TEN—Fu7
4.1 aVR—=KV b 2TIck BERL &t
4.2 HEBTSS vy b7 4+—LORE ‘

4.3 SBBATV 27 MEHICLBABFIMIE  corveeerimrrnennnnnenn

5, BREBIREIC L BERIFIE v evrvmrerreniriie e s s e res dr e et e e cot e e

B

?%ﬁu*jgfﬁg[‘t%PARTs_FLow Setaseessaeteireneari st nnscoares

(=2 N < ) B | B ) |

11

seen 11

12
12
i3

16
16
16
17

- 21

- 23

veees 925

26



o T Ty T TR T T A R e T T e T e

PNC TN9410 95-211

1. #®

AL, At E zﬂ#-ﬁo)“ﬁhﬁ!ﬁ% MU LEBE & b’C{E}ﬁTé &
. Bl - 4&&:@%%#:‘:7&7'&\50 D, A TPETSS v M EDRBE D
IR D XM EIESTH 5 DIt U Bl TIE (%Hlﬂiﬂﬁﬂ{tkﬂﬁ') BB
NNZIEN &1 DA DM A & 72 2 (Fig. 1o |

—77 BEREFORKTH 2 HEFE2RACIE 21013, RO EE” TN,
BN & MR T2 LS B2 HENH B[], =5 U BRER o o, X
HTHHMENER/NETIENMELRE & ORERLE%EY 5 (Fig 2),

RICHEF 75 FOBBETEE. Fig 3 ISR HBAHE (1 HX) QBIRH
EEAICHWAT 2, BEREHIMELOHEBTERT S &, |REB LU 2REDBE
HBRENEAT 2, ZORE | RBBHMICERT 2 HBEEHIT 1 KEBEEITERE L.
SRFNHET AL 2 RABITERET 2720, 1 IRGR & 2RFDALMZE. &SIk
DRELEN (BEH) OFOICED . SHEICEERNE U2, ShickioHson
BIREIC L > TBIEANRE U, ISHEPEOBEERNSNIT. X SI0Ehb kS
hoé, ST IBHEERTS IeHFRERET S & HEOREBEE TEMALTL
FHo S OICHMBICKT 2 ABMUMEEEAITL L. BHAMOBEBIET I B LT
7%, 2F 0| BBEBRIIE - ik - MEOHBTRTHE LS ZETHB[2],

BFEATS U IOMERFOEABETHS T#HFIc L 35 (Design by
Analysis)] i3 TERI D 555 5WAMBMENABEL. O &2 E>DORERE -1
BT BREEREE AR UM L > THENO RS FMICITMET 2 - LTS 2
LI FBLNIZLTHS, COBBOOBLSE . MABOWBE— FA¢ Fig 3
AT HBIEOER LI L 2BEH TH 275 515 BuBI TS S A DIz £  5E
TR0 £ OBRAFRICIT BIE - TR AT DYREKDETHEEEZ S
ha,

SHICH Uy SEROBEBFHERE OFIRIZ. BRI T 2 R ETHRRA R
B U BBRICBIEINCH T 2 BRI A BIEER CHRET S 0S5 O TH - 7z(Fig. 3
EXHBR) o Shid. B - Hilk - MEOERBE R AHATMd B M < . Bl
RIFE R B T DRMERE EMERFOMIITTDN TNVl dTH S,

SO, FWERTIE THTICLZRE] 2. BHEBHE LEFICANGEME Y
AT LEEICHEL . XEHETH ZBISHIB/NE LI RPEERA T Fho, L
DB E L DNT L REZRUTRBELT 24 LOBRE4EE (Fig 3 5LER
W) 2T LABEELTET S, |

W TIE. REEINIWOBRYED - TL 3, / ZNVEFIES & BRGTES
—RADRETIRIRISH T 2B O D /o, AT RESERICE S, Shict L, #
IGHRIMEER S - I BREH TR S HIM IR BB S BHOBEREATE 31T/
F A1, Fig 3B TRAT LI UHE—~ED R L-XHREM B,



PNC TN9410 95-211

RIEH 2R — R & UL BEHAR OB & 103 OhH: » itk - MEOHABRS TS 3
BABUBRAEGATT 5 WHETH B0 = DFpd, WM — FORMALLS & . 2%k
ﬂoﬁﬂz—me«s#7&rmﬁﬁﬁﬁ%ﬁﬁ&¢%ﬁﬁ%mﬂU7»94Ay

% a2 U—% PARTS (=Program for Arbitrary Real Time Simulation)D 7’11 b ¥ 4 St L8
Eefiil - eDT. ST 3,




PNC TN9410 95-211

HRAA
v | v
1 R R pET
v |
#1157 (400W/cm)
l |
L 4
N aH) (HM0.2, $£5880°C)
|
l
\ 4 L 4 \ 4 |
R (530°C) HARREEX (150°C) {EF (2kg/cm?)

v
( ABE-H9—7EE ) (. ZEARGAEMEH )

WKAS « §—EY « L2755 Y 1 SEROHIRBIETRE

Fig.1 Structural Dedign Features of Liquid Metal Fast Reactor
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Fig.2 Requires for Comercial Liquid Metal Fast Reactor
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Fig.3 Thermal Transient Phenomena of Liquid Metal Fast Reactor
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Fig.4 Change of Design Concept of Fast Reactor Components
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