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Abnormality Transient Analysis of Monju using a Plant System Code
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The objectives of the present study are to analyze plant transients caused by small abnormalities and to
find plant parameters by which operators can recognize these small abnormalities. In order to evaluate
the plant transient during an abnormal situation in the water system using the plant system code
NETFLOW++, the turbine and feedwater systems should be analyzed with good precision. The code is
validated using the measured data at “Monju”. Several abnormalities in the water system are candidates
of the present study, e.g., feedwater control valve degradation, feedwater pump degradation, heat transfer
degradation due to fouling on heat transfer tubes of the evaporator, loss-of-feedwater-heating, etc. All
major components in the tertiary system are included in the calculation model such as the steam
generators, the high-pressure turbine, the deaerator, the feedwater pump, the feedwater heaters, the

feedwater control valves, the steam control valve, extraction lines and drainpipes.
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Table 1 Abnormalities assumed in analyses

Abnormality Components
Feedwater 1) Feedwater control valve
flow rate 2) Feedwater pump
Pressure Steam control valve
Heat transfer Fouling on heat transfer tube in evaporator
Feedwater 1) Extraction valve
temperature 2) Fouling on heat transfer tube in Feedwater
heater
2. fRTETIV

2.1 REERBITETIV

ARFFEORGE T T o MIEdEiEr [HbA L] Th
%o [HA U] OREMEEROME % Fig. 1 1R~T, [
AU ] D LUGRITIZHH Y . FEERAR 7, WIEFR,



ts, HRIBGEEE (IHX) ORI Zh 5 24 S
MRS TND, LUGRTHRAE LB, [FIERIZ 3 /fd
% 2 RIABEES N D, 2 YSRIE, R 77, IHX2 Y] (G
), 2SR E L ToaEgR, 25888 E DS
ALTWND, 3IRARDAKRIL, 7L EAROEMI, A
T, BEX—E, EX—E L, HKER, F7KEE
#i, KR T KK R E DR ST D, X
HOZELHEERE, TS B Y v 7 SR TRLO
FERE FRET DT OO Th ) R 1 FOs%iT

BTV,

A TIE, 2 DTN T OB EMATET UKL
ATNEE BV | ZDORNTET VA Fig. 2 1T, fRFTA
R, EIC THA L OREHAHHEEIZSEICLT
YRR L. ABAZRERS R, B AR A ZEBR TG D A
TR L= DO AR ST B SR I TSR L
77 FTo. KKIBERICHOWTIE, THA L] &R
D)DK I PFEEFF OBz Z i L CET /M LT,
INETITONTWEEL DT T MENTTIE, KER%
BINZET UL LI=f#TIZ. CANDU & %8I Lz
Teyssedow DT, 5T DX —E L AKROM
FB THA L) ORBFRIELMTEILISNT L A LR
72K AIHTNT T 2 NERER D B bRl T V%
o T-ffprO—>o>Th 5,

i

= =

/\ superheater| ! ,
SH) (= o
A N Turbine
. { “ Generator
P
rimary pump 1 air cooler—| \ =3 %'@H‘,'@H‘%
&
%
| b 0

{
1~ Condenser
Y \\1 S—+S

o [ Secondary,

pump

2
A‘_.'[\' | Seawater
N2 Evaporator pump
L
EV) No e

| & ?| ) Feedwater

Core IHX é — pump

X Secondary HTS P4

/- \  Turbine and
\\ J system

Primary heat transport system T 7

Fig.1 Schematic diagram of heat transport systems of

“Monju” reactor
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Fig.2 Whole plant calculation model of the “Monju” system
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Table 2 Comparison of plant parameters between

measurement and calculation at 45% thermal power

ltem Test Calc. Error* (%)
Reactor vessel inlet 364 3722 2.25
temperature (°C)

Reactor vessel outlet 486 491.3 1.09
temperature (°C)

IHX primary outlet 367 372.2 1.42
temperature (°C)

IHX secondary inlet 282 278.8 -1.13
temperature (°C)

IHX secondary outlet 486 491.0 1.03
temperature (°C)

B-loop primary flow 7024 706.4 0.569
rate (kg/s)

B-loop secondary flow 398.6 3915 -1.53
rate (kg/s)

Feedwater flow rate 43.33 42.20 -2.58
(kg/s)

Feedwater 196.9 194.2 -1.32
temperature (°C)

Evaporator outlet 370 365.9 11
temperature (°C)

Super-heater  outlet 483.1 486.9 0.787
temperature (°C)

*Error=(Measured data —Calculation result)/(Measured data)

Table 3 Comparison of plant parameters between design

data and calculation at 100% thermal power

ltem . Test Calc. Error* (%)
Eﬁgé?;tu;ff;fg inlet 397 | 3914 141
t"‘;fn""ggr’;m‘gs(%g') oulet | 529 | 5230 113
{';rﬁperg[{jp:[},’c) Oft'et 397 | 3914 141
oo, M| ss| a4 105
{';ép:gﬁg{‘edg’é’) oulet | 505 | 5086 100
‘%‘t'g‘(’llf i flow | 94202 | 14258 0.25
e haconda oW | 10306 | 10851 0.44
(FI%?S)""ater flow rate | 1056 | 1067 104
feerﬁgg"rgtt‘f; 6 (C) 240 | 2382 075
E‘ﬁgg;g{g{e ) outlet 369 | 3688 0.05
tse‘:ﬁggrgflfrtgr(oc) outlet 487 | 4850 041
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Fig.3 Evolution of parameters in the tertiary (Upper) and the
secondary (lower) heat transport system during an A-loop

feedwater control valve degradation at 45% thermal power
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Fig.4 Evolution of plant parameters in the tertiary heat
transport system during a feedwater pump degradation at

45% thermal power
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Fig.5 Evolution of plant parameters in the tertiary heat
transport system during a steam control valve malfunction

at 45% thermal power
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Fig.6 Evolution of plant parameters in the tertiary (upper)
and the secondary (lower) heat transport system when the
overall heat transfer coefficient decreases to 20 KW/ m*K

due to fouling at 45% thermal power
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Fig.7 Evolution of plant parameters in the tertiary (upper)
and the secondary (lower) heat transport system when a

valve on the extraction line fails at 45% thermal power
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