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Verification of the plant dynamics analytical code CERES using the results
of the plant trip test of the Prototype Fast Breeder Reactor “MONJU”

- The verification with the steady state and plant trip conditions-

Yoshihisa NISHIV,Nobuyuki UEDAD,Izumi KINOSHITAY

Akira MIYAKAWA? Mitsuya KATO9

Abstract

Multi-dimensional thermal-hydraulic characteristic of the coolant in the reactor
vessel (R/V) influences the temperature at the plant transitional condition of fast breeder
reactor (FBR). CRIEPI is developing plant dynamics calculation code CERES for FBR that
adds multi-dimensional thermal-hydraulic analysis function to one-dimensional system
calculation code to evaluate the temperature distribution in high accuracy. The
temperature distribution affects the integrity of equipments of FBR. To verify the CERES
code, analyses were performed by using the result of the plant trip test from the partial
power operation of the prototype fast breeder reactor "MONJU" that had been executed in
December, 1995. Besides, this study was conducted referring to the analytical results of
Super-COPD owned by JNC. Main results are as follows; Good agreement of the
temperature between the MONJU and the calculation at the inlet/outlet of equipments in
the primary, the secondary and the auxiliary cooling system were confirmed by the whole
system calculation with the 2D modeling in the R/V. The calculated results of the vertical
temperature distribution of the primary coolant in the R/V were corresponding with the
MONJU experimental results. The calculated results at the transient condition were also
corresponded with the experimental results. The thermal hydraulic characteristics in the
primary plenum in the intermediate heat exchanger (IHX) was clarified with the three
dimensional analyses. Fundamental abilities of the CERES as a plant dynamics calculation

code had been verified through these analyses.

1) Central Research Institute of Electric Power Industry (nickname : CRIEPI)
2) Tsuruga head Office, Reactor and System Engineering Section,

MONJU Construction Office
3) NESI, INC.
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Fig. 1-1 Cooling system of the MONJU
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Fig.3-37 Temperature comparison between the sodium in the hot plenum and that in the middle

plenum
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Fig.3-38 R/V outlet temperature (with the middle plenum)
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Fig.3-39 R/V outlet temperature (without the middle plenum)
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Fig.3:42 Assumption of the flow pattern in the inlet plenum
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Fig.3-48 Distribution of the rising mass flux in each cylindrical part (Elevation at the annuli plate)

.53.,



| L mss :
\ Bk G CIgi
9 w3 4yE
XAy Y208 wmAnT v r aowmn G
3-49  1HRAN T VT LFER (IHREER)

Fig.3-49 Flow pattern in the primary inlet plenum (Initial condition)

-

R TE ’\ i | el
(Z=17) ’
»;.‘it
GIiTA]  ciE

1 RMIALD T VF LD (600F)

3-50 Wi (600 %)
Fig.3-50 Flow pattern in the primary inlet plenum (600 s)

-54w



50 500

450 450\

=E (C)
=E (C)

00 4000 N

MRS Ctsh

350

§ 5 2 é % 350 i : ; |
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
5 (sec) B (sec)

500 , , 500

450 450 NN

E (C)
E (C)

=]
i)

=]
Jam

o

00

N

400 -

e - GhRE:

350 , ? Ll 350 i ? |
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200

B (sec) BRI (sec)

L5
ke

AR %

THEp
s

X 3-51 JRAEBIEE

Fig.3-51 Temperatures near the inlet window

-55.



4 i
CERES OREZ BRI E LT, Wk 74 12 AW EH SN - EEMEEEE (LA e OF
F v b MY o T EBRE BRI & EhE LT,

()

(2)

3

(4)

(5)

EEIEERAE T A Cw] OfE, 77 h M) v 7RBROME LA L, CERES
ANT =B EAERR L, EIT, 4 DORFEMNT 2 M Lz, 2hbid, (1)SGF YU v
SHAOBEREMEE L, 1R 2IRBE T 2T AR L OHIIGHIL 25 Ak k5 & LR
BT R/V 13 RZ2 ¥kot). (IDR/V AN ) ANVEERSEMEE LT, RV N L) ARH)
(H B L FBETR/V 1T 8 Yon). (I HFRIAY L A0 RV HOREA~E 2 5 B
Rl L 72T (R/V 1 RZ2 Wkot), (IVIHX1 K &0 2 WiBHIR O A 0 &8R4k &
U, THX NEFEENCAE B L BT (THX W7 L) A 8 RIE) Th 5.

(INTRWT, ACS OZEZTREBELE L ERBROT MU v AHARENSHEL, Zh
ERBERAME & U ORI 2 i L, FOfER. ACS tHo - MU w7 AR, THX
HART MY D AEE, R/VEHAMBERLO, oWMBSBnIRZ Sz, 3k
EDENW—EEHERTE T,

(DITBWT, T ERRO 7 LT MBEREZ L E I L2 L 25, BT CiE 7 LT
DR EERRE DR RO BN, Z OO 3 kT 7 LI AT A0 &
D, ZoOMEMER S, BBHERIOE S ZERDOhoTn, TOZEND, B
EOER TSN D EREMATT D580, VT 2% SRITETEF LT B2 &
WETHDZ LBy holz,

(IZIBWT, EF - WO 24T o728 25, RIV AL J RABEFHA~EY 1%
Fgoredh, TS VT LD OFNPIHER SN, En, FLHLRELETF RV
Uik, UCS FTEIZHZZD, Ko EFHFRA~OHENSEL B, = of L HFmEo T
WD D AEHTIRNIATe 2 IKIOTRNNFTE L, 7T v v MRBMEAR, DT
LRa~WER BT 287200 R U 7 A0 A L, IBE OB E U5, Bk
Ebic, ZOBREARIIMEET DA, BT a—d— & P RS0 RO AR )3
AETD, ZhbDEMEMEAITRBRERLFECTH Y, HEMITES ORRERTX =,
(IDIZBNT, B VT ARET N U 7 A, bY o 7%, F0H ORI i L
CTHEIRREECHER L, BRHOBIZIREBIZI O T, PRI V20 b5HT 2 EROF
MO AZEY RV HORERNZORELZITHZLBRHLNE hoTe, BITICHIT
2 JF S FHREESS SOV IR = L) SR EE 1 SRR R OB & L —BE R LT,

.56..



6 MWIBWT, 1 &F MY UAETERY =77 FORINIEZITER L, FZHiER
KT L7z RBI I W T, B A O BB T BRI, BRI X VIREENE
UBZEBRHABLNE RO, EAFROMESAICOVWTIL, THX KRB DR R
RO R U, THX2 IRH IREL, BBRE ORW—8%ExR LT,

PUbkoz &int, CERES O7T v MENERNI ZHERE T LR TE T,

.5’7.



b i

ZICRT, bALWT —X OHIC IR A2 W FE W2 HNEST OEEBEF & A, CERES =
— FOBREENR, T IEER S E2HY LZDCC Ok — I S AL BEBfE 2 k25,

6 5IMCHR

(D

@

3

F. E. Dunn, F. G. Prohammer, D. P. Weber and R. B. Vilim, “The SASSYS-1 LMFBR
SYSTEMS ANALYSIS CODE”, Proc. of the Int. Topical Meeting on FAST
REACTOR SAFETY, Vol.2, pp.999-1006, Knoxviile, Tennessee, April 21-25, 1985

F. Yamada and K. Kitamura, “Realistic Safety Margin Analysis of Monju Based on
Plant Performance measurements”, 12th Int. Conf On Nuclear Engineering
(ICONE-12), ICONE-12-49381, Arlington, Virginia, April 25-29, 2004

W OBAAT RN RS RHFARREEAHEIC X 5 dlBiigs o fEsgss ) |
W PR B iR, 56 %, 529 B, p.2779, 1990.9

.58-



