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Plant Dynamics Analysis using NETFLOW Code

Hiroyasu MOCHIZUKI*

Abstract

The NETFLOW code that can be used for liquid metal flow system has been developed on the
basis of the code that can be used for a single-phase and two-phase light-water flow systems
realized in pressure-tube-type reactors and LWRs. The algorithm of the code for the liquid-metal
flow is developed referring to the Super System Code (SSC) in order to develop further a new code
that can solve stably the thermal hydraulics with high speed. Since the electric manual of the code
can be referred on a PC, one can make an input data and run on the same PC.

The functions of this code were verified by individual tests for light water systems. There are a
lot of experiences in applications for power plants and thermal-hydraulic experimental loops. The
present report evaluates the applicability of the code and clarifies problems. Experimental
examples for the evaluation are steady state test using 50 MW Steam Generator, natural circulations
experiments using the PLANDTL facility, a natural circulation experiment and a turbine trip
experiment of the Monju reactor.

The code could generally trace these experimental results, and simulate the plant transient
thermal-hydraulic behaviors of liquid metal coolant approximately 1000 times faster than the real
phenomena. However, further modification should be necessary in order to improve the

prediction accuracy.

* System Engineering Technology Division, OEC
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Fig. 1.1 Plenum model
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. FEDWTLRARE 2IRBDFEERAR L TE—FN M) v 7L, iiBEaI—A M T UICE-
TEHEEDME T L72RER T L UCRIZERS T EISRT LTI 10% D, 2 ISRITHI 8% Dt &)d
R CTE DR =—F— X TEBRG BN D, EREHRE, BRSNS ERD | &
HERGT 5,
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Table 2.1 Configuration data of PLANDTL (1/3)

TH H HAT B
JF LR
AR 37, 7
TEFERBEE S m 0.92
FEHT AT LT LAEE m 0.39
7 Ty RHME m 0.0083, 0.0208
77w R m 0.0067, 0.0178
PR m 0.0067, 0.0178
PREEN PR m 0.000001, 0.000001
HIWFEEE: m 1
T A Y —1 m 0.0015
XyvFarZr 22| keallm?hK Xy oL
7 7w NimigR S m 0.9648, 0.4574
EMIRIZE S m 0.2182
A ERE m 0.004037, 0.00590
1 Y8720 Dr Ty REmE m? 1.885E-05
1732 ROV 720 OV EIR U 1 F m? 0.00137, 0.001046
130 K72 0 ORGSR W i fE m? 0.0009284
SRR T A H 15547 BRI LD
PREHE AR 17 HH ) 04T ¥)j—
Lo 7 1) ) S0 A EEN SO AT v T hEmm) & H
37 REAIK 7 AKEAIR
20, 0.63 50, 0.65
20,0.67  50,0.76
20,0.71  60,0.86
30,0.76 60, 0.96
30,0.82 60, 1.04
30,0.87  95,1.13
45,093  250,1.21
55,1.01  95,1.13
55,1.08 60, 1.04
55,1.14 60, 0.96
55,1.18 60, 0.86
55,1.20 50, 0.76
60,121  50,0.65
55, 1.20
LR %
AVR=7yn" =% 97" i ] R m 0.007
AVE=F9N =% 497" PR EIFE m? 0.0063229
AB=T9N =% 497" TENIFRE S m 2.5323
T LT A
ZLF A Na & m® 1.1
FET LT L
EET L ANEE m 2
a9 P RVART= A m 2.9
F#R7 LF b Na ki m 2.01
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Table 2.1 Configuration data of PLANDTL (2/3)

—URIEPTE TR
4B 7 SV101M
4B =— F/L9  SV103M, SV104M
2B =— R/Lf¢  SV105M

Hh 23 v

L7 o —H—HiE/
LT a2 —H—HEK
SRR A
PRBHE AR

O SRR A
SR
RYEE D
IHX A [
THX tH A
TS L F AN
T LT LA

DHX Ja T = 148 R AR 3k

2BY AUFp VD1
2BY #iFp VD2
2BY AlFr VD3
LT o — W/
LT a—HHEK

DHX A H

DHX Hi I
LGS IE-YNIu|
Ze R A ER A

TH H HAT B
DRACS Aff

IRENVE IR m 0.019

REVE NER m 0.015

k& m 2.4

A% 5

fE BN S m? 0.72

DRACS Z25 A EIE(7 1 1 &)

7 4 DI m 0.0492

74 DEX m 0.0009
7 4 v OBk 200 #Z/m

T D —BEY - B & m 0.71
7 4 R #10.8

fRENVE S m 0.0272

IREVE NPE m 0.0222

REVER S m 0.71(L A& T T4 EIC LTV D)

A 13

IS m? 2.58
Na 5 IVFREL | keal/m?hK 250000

22 SR S 1 A m? 0.272

ZE A A E R m 0.0382

3.64 (Cv=254 U =7 Ksbk)
51.7 (Cv=67.4 U =7 4#)
31.3 (Cv=23 VU = 7 k)

—{EHM47=0 0.2
0.5
1
1
BEEBBREOATE 2D
PWEE 36mm, 750mml, | TFPNEE 60mm
1
0.5
1
0.5
1
0.5

-10-
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Table 2.1 Configuration data of PLANDTL (3/3)

TH H HAT B
W A L ER
— AR EVE S8 m 0. 0254
IREVE NEE m 0.023
EX m 1.1
A 145
R T EAAS ML ER (THX) W%
PRI A 5 1 A m? 0. 08557
TR S m 12.8
L NEE m 0.45
R & m 0. 007
PRACS
IREVE RS 2
IREVE N m 0.0371
REVE R & m 0. 0028
REVE R & m #9 2m (0. 32m OEET 2 [H] =2 A L)
AR 3575 B v A m? 0. 619
IEHHENERES m 0. 0254
ZERmAG (7 4 U E)
T DIME m 0. 0492
74 DEX m 0. 0009
7 4 O 200 #¢/m
T4 O —EBeS - X m 1.19
T4 UNF 0.6
IRENVE IR m 0. 0272
IREVE NEE m 0. 0222
REVE R & m 7.1
A 231 AZHFT6EICLTWD)
{EENE m? 11.4
Na VG AUf%EL | keal/m?hK 250000
22 AR 1 A m? 0. 8082
ZE A A E R m 0. 0382

TR R IE TR AR
4BY lFp SV201M
2BY %3 VS1
2BY i3 VS2
2BY 52 VS3
LT 2 —P N
LT 2 —HHEK
THX A [
THX A
L mHEA N
B AR D
2R mH w157
e H et 0 A

Cv {4 200
2.5
2.5
2.5
0.5
1
0.5
1
0.5
1
0.8
0.6

.11.
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Table 2.2

Initial operating conditions of natural circulation experiment (Run24116)

Power

HR

JEiA A

JEiJ B

— RGP
HFTF v o RL
JELF v R A
JELTF ¥ v B
TE 7 L F LES
N T EE
Hly SIA AN E
JE0 SIA N A E

T/IS A\ DiRBE
L A DR

IHX & N T (— A0
IHX & H AR (— YA

URAR R
THX AR F1 LS (A0
THX AR RS (kAR

IHX ZE 5 Hlgs A 0 Na IEE
IHX Ze5 i HlgsH O Na 15 E

ZERI B
IHX ZER A g A D 2B E
IHX ZE 5 Al 0 22

PRACS Na it &

PRACS Na A [ £
PRACS Na H 1%
PRACS ZE&.it &

PRACS ZERMAENIZRA MR L
PRACS ZE /Al gs HH iR

kw
kw
kw
kW

I/min.
I/min.
I/min.
I/min.

atg
atg
atg
atg

oasa

1007

144

432

431

336 (0.336*880.01*60/1000=17.741t/h)
56 (0.056*880.01*60/1000=2.9568t/h)
139.8 (0.14*880.01*60/1000=7.392t/h)
140 (0.14*880.01*60/1000=7.392t/h)
0.88

2.24

0.94

0.78

FLEAA 300
JEBEA A 300
452.8

453.4
301.9
350 (0.35*888.01*60/1000=18.65t/h)
267.6
418.9

409

266.2

6.2 (6.6m/s (Z4H)
26.1

204.7

10(0.01*882.43*60/1000=0.5295t/h)—
90I/min.(4.77t/h)

289.8

446.1

0

35.5

308.6

-12-
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Table 2.3 Operation history of PRACS-REF and DRACS-REF tests
Time (sec) 0 15 30| 40 50 60 80 100 110 130 2400
Primary loop
Heater cut| -->decay curve
Pump trip| -->coastdown stop| --> natural
circulation|
Common valve 9% 9% 100%
Secondary loop
Pump| 350 I/min initiation off stop
decrease|
Blower 100% initiation of] stop
decrease
Valve 17% 17% close
PRACS/DRACS
Pump 10 I/min increase 90 I/min
Blower 0% start| 100%
Table 2.4  Operation history of PRACS-2 test
Time (sec) 0 15 30 40 50 60 100 1620 1830] 1850 1870 1890] 7200
Primary loop
Heater cut| -->decay curve
Pump trip| -->coastdown stop| natural
circulatio|
)l
Common valve 9% 9% 100%
Secondary loop
Pump| 350 I/min initiation off stop
decrease|
Blower 100% initiation off stop
decrease|
Valve 17% 17%| close
PRACS
Pump 10 I/min flow increase 90 I/min
Blower 0% 100%| start 100%

-13-
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Water inlet f Sodium inlet

|

| Tube Bundle Hanging
"Rod '

Sodium Level

Over Flow___
Outlet

Center Pipe

10,225

Thermal Insulator

5,650
Effective Tube Height

— . Helical Coil Tu‘be

L.—-—'_‘_“‘—-——-——Downcomer Tube

$
Sodium Qutlet

Fig. 2.1 Schematic of evaporator of the 50 MW steam generator facility (from reference [7])
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Reactor Auxiliary Cooling System

(W)
B
\\g\:h—@-E—N —|—x
11 |DHX l T Upper Plenum
(DRACS) | A
N |
Air Cooler UIS
~ DHX )’
J ACS) Main Air Cooler
N ~ -
uter Subassembly ’t ] -—
| ||| _Center Subassembly ‘
Outer Subassembly 2] Secondary Loop

— 7Inter Wrapper Flow
0 Electromagnetic Pump

Lower Plenum

= P

Primary Loop Electromagnetic Flow Meter

Fig. 2.2 Flow diagram of PLANDTL
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JNC TN9400 2005-004

Size of pipes (mm)

2B (0.D.) 60.5, (I.D.) 52.7
3B (0.D.) 89.1, (I.D.) 81.1
4B (0.D.)114.3, (I.D.)102.3

Pipings have slight

inclination.

Fig. 2.3 PLANDTL primary and secondary loops

-16-
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Inter wrapper gap

180°

Container

Outer subassembly

Hex-wall

90°

Wrapping wire

e Thermocouple

Fig. 2.4 Sectional view of test section

Center
subassembly
A Outer
o subassembly
Lo
N~
)
[
o
o
<
\
1
o 270°
o
o
—
)
i
o
AN
(@)
Wrapper
! tube
A-A'
View
a
Pomy motor Reactor vessel

i oo

Primary
Pump

!:HII'B#IIII\'I_
-1 repsaamne plenum

| =] Outlet damper
‘i Air cooler
—»—| Inlet damper
Blaws Inlet vane
SG Inlet stop valve
>
Pony motor Siieam
. Feed N
Main motor water
AL stop 1
o) 4
Second ~— ?\; ~— -
u
pump e}
SG exit valve
IHX

Fig. 2.5 Flow diagram of Monju
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Primary sodium pump

Electro-Magnetic

P

- Flowmeter (EMF) Intermediate heat exchanger (IHX)

Reactor vessel

IHX guard vessel

RV guard vessel
Fig. 2.6(a)  Bird’s-eye view of "Monju" cooling system (primary loop)

From IHX Intermediate heat exchanger (IHX)

Secondary sodium pump

Fig. 2.6(b) Bird’s-eye view of "Monju" cooling system (secondary loop)

-18.
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Flow rate (m3/h)

12500 T T T T T T T T T T T T 7T I T—TTValve thrott"ng (%)
10000 [ A ——— si—— 100
i —H— ACS exit stop valve ]
B —=2—— ACS exit bypass valve 1
TEOQ [ — — -1 75
O JJ f—cln i
5000 | o 1 50
[ —¢ _—% Z ]
-(P -
2500 Li(\ e e primaryloopl . 25
0 L 1 L 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 ] 0
0 6 12 Time (hr) 18 24

Fig. 2.7 Monju secondary loop natural circulation experiment
conducted on 29 March 1993.
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3. 50MW R34 E A BRAENT

3.1 ftrET A%

IR, AR MBS N TWDIED, ZOESbED TET/MEL TV
%, RIEBROLEE L, 10 7 NV—TFE TET I TE D0, AT CIMcEVE % 1 7 v —
TTRESED, T ORRKE Fig. 3.1 12797, Fig. 2-3 127k L7= PLANDTL O % & [A]
Uk oic kDR Y EE OL— b ZEIC L TR 2 — ROATT —Z Z1EK L T\ 5,
EHEARRE THT 2561203, BEENBEZ I KETRENEWZD, BEE, B3R
EORLERSIRIZD e 0 REE 2 H O % AWV TH BIEIEA Uy, KRR, W& & OE
TERERHNT, BHRTEL9ICLTW5D, BROMEIT, HBEFOFH Tzt 0%
T—=7NTa—RNI5E2TW5, 7 M) 7 AMUDERET, TN U LAORBRNGELNT
BYREO MR T E O, ARANCE LTk, ATR O&ITRD 515 5 7RI o Bk 5T
K0, ST 7 A D D FEAAA THAT 2 EKE &> THIT L T 5,

3.2 FRATHER

FIEERITONT, TER I IRRE T U 7-5kBR & fRATHE SR & O bk & Fig. 3.2 12T,
CHR[7T]1 D IR R STV DT = — K POPAI4 L filed 2 & IfT OFEEEIZE D b DD,
RRBEZRNERO T MU U ARESAFHEORRERHPIZIZIEA > TEY ., ELSFHET
ETCWVDLENRGND, R, AKIE AR L ORE AT EIFHE b FTh TV 5 8
HiX, ESTaf AREERGEE L LT L ERAHRUD D ELHEREINLTWRNT &
& D, Ay vaZlUIcR T E, ZoRIBEEINDIET Th 5, KRFEICE LTI,
AL, XU <—8EHAODE LGN, ZOMEICE L UIZTEL L FHIE
TWD Z EWsyinD, STE[7]1D POPAI = — RO TR &R U L 912, ZRa DM AT T
RIAT T RLTWDZ EBFEERICTHISNTWS,

BRI B LT, FHIES 3R & AT o i & Fig. 3.3 (279, i@ZAZRICEE LT H NETFLOW
a— N, BESMEZHETICGTHMECE TnD, 202 LIcky, AR Ed DT
L Cid, FEEHIFOREIEM D D OBMPERN R EEETIIRHGE CTH D b OO, OEM O
BEVEFICERBECRHIE L TV D Z & h | fhoBGHZROW@ELRLEENIE L THIS
T, BRBEAEROREZICEHLTOEH TS E 2015,

-20-
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Secondary
N 2
2 @ 2 Blow Steam
A pressure
E Pbc
I G- D0
Primary O Feed water
Na ___, W, ! Water/Steam
Hbc I
O
Evaporator Super
O heater
(3]
+—
IHX
Pump
Fig. 3.1 50MW SG calculation model
Temperature (°C) Exp. No. R18-0010
500 : : '
B Water in downcomer (Exp.)
A Water in heater tube (Exp.) 0
450 L ©  Sodium (Exp.) o
— Temperature difference (Exp.) -
==-=—=— Water in dwoncomer (NETFLOW) 0
----- Water in coil (NETFLOW) T 0
400 Sodium (NETFLOW)
350
300
ul):: m -
250 R i CE S
JH SIS,
200
0 2 4 6 10 12
Bottom Position Top of SG

Fig. 3.2 50MW SG evaporator axial temperature profile at 100% power
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Temperature (°C) Exp. No. R18-0010
500 |

Ot

490 + .r/;/( ]
480 /

o ©  Sodium (Exp.)
— — Temperature difference (Exp.)

\

470 @ Sodium (NETFLOW) [~ y
460
450
0 2 4 6 8 10 12
Bottom Position Top of SG

Fig. 3.3 50MW SG super-heater axial temperature profile at 100% power
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4. PLANDTL % V7~ B R TE R EBRAENT

REAFEEL 2 AT 2 — ROMIEICE L it BRIcEBS#E K2 %E=0 L s
D RS CIEFEMITRE R Sl oWV Tk, o — NicB L T 5,

4.1 T ET VIR

Fig. 4.1 1%, Fig. 2.2 [Z/R&17= PLANDTL O = €7 /ML LI=b D TH D, ZDOXKT
%, HREEELBRZER L LT PRACS, DRACS i i & €7 /L L L TWA R, RERTIXFHFOEY
A TEIBHBBEHERN LT D, BITRR T, PHX 2B EKMHIERICE DD 7 A
V. BT, DHXIZEDERO T A &ENT 2 E T, ELLNOEBRITHIG LK%
AR LTS, F2MATHALELONY a A v FEFFATHWLHTHY ., A - 40k
FraWzx D, £lo, ENRWMEOER2W O HTIE, ADOFSTERINTND, /NS
i, P77 Va A R THY . BEOERFEOIRNET H25HTICRKIT TWD, Ko Z
THENTZHTFIE, AA DY 7 52FRLTEY, ERMAAL T a A "D Tl A
AV aAfy FDEREEZRL TWD,

—RFDIF LR LI EBBIE, hRIT—F v RNV DB TH DT, FDEEHR,
ORI, AL L3 Ty X E—DDF ¥ v LTliolz, BT V) A
DI, FEREEOEMER T 52, BE & L TR o7, BERIREIX. BEA 7ot
HIEZF SN2 EIC L CHET D L9 Lz, FLOF v R EBLOF v FD
MESAAZEHIZT 5720, ARICRERGHOREZRIT TWD, ZNHDFD Cy ik
PEEBEIIATNTEZ D, ZOLEDETHEKIL, 7O Cy EIRDOETBRIAREIZS
WTC Table 21 IZEDPNTVWD L IICHEZXTEY  HHEL DT A THR&EN BRICE E
HEDC LT, FLEZB LT MU UL, FLEBTERL T VT AICHATDHED
IZET M LTz, —IRFR, K., DRACS 4 L < [L PRACS IX, #AcHigs 4 L CTHEA S
NTEBY., BRSNS T2 E O ADORENGFHE X 5L H51272> T 5,

PRACS ]\ o/ — ATl miRoF MU v A%, IHX O BT PRACS @ =2 A /LR D
Bt CHHAS, EHICZREDOT NI UAIBEIRZ D, 2D, ZDO7—AT
IE. BB “RAOMENMET 52 L1272 %, DRACS ZHW-7r—A T, &
BT MU T aE, LT AONET DRACS OB HER(DHX) THHEAI S, EHIC R
FDFT N Y LIEEIRZ D, 2D, TOr—ATIE, —RKEDHRERTEIMET
T 52 Lt/ b, PRACS & 5 E DRACS X, ZERMHGR TAZAKITE T TN D,

4.2 PRACS % FAV 7o ZBRFE R L MRATHE R O Ll
PLANDTL O HREEEABR R & LC PRACS % HIWW T oRfiIFEER 7 & B ARIEER ICRBAT S E 7
W PEFREBRORE R & | F D 2EH 2 NETFLOW THEHT L 72 #53R % Fig. 4.2 725 Fig. 4.5 12777,
FBRARERITER T, FHARRIIBHR TR L TV D,
Fig. 4.21%, —&F%., ZKFKR, PRACS Dtz ~ LT\ 5, —IkRFADHEIE, FEHREER
fEMTRE R & b, R 7 b w7 LI 05 kgls FEE £ TR L, BARTEER O & HicHs
- 93 -
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TOEEZR LIZZICD LELE, [ ZE—EDMHEICE EE5, —RRDIED B IRTEER R
IZZDE T EDHEIZ/e D DL, PRACS BN —EHEIEE N TNHENDLTH D, _IRARDI
#iX, PRACS BWELENE D &, IHX O EEBNHHAI SN D 72D Lo CitivZe < 72 5.

Fig. 4.3 1%, —RZREHOEEREE 2R L T D, 7~ L TWAERTIE. EGEEA D, fk
DEAEFEKES, BT LT AN, IHX O THh D, FBEEHAD L 7 LT AOIRET,
RN L TS, 2, ETHT VT LAOERERRENTZDO TH D, HRE
ELRKIBORE X, A7 T & L[FIFC 330 CHITE TR T 228, BRTEEREENSERK
SALHMTORMITK 550 CE T EH- L, BRTEERDIEAU E > THORED T oM A2 R~ L
TW5, ZOX I BREHRMT CTHLAELTEY \ E— I SRDEIZD LOERH D L DD,
ZEFEELS FL—ALTWOHENGND, EBRRR & IR ROIREDOZEIK) 20 CLL
NTH 5D,

Fig. 4.4 1%, “IRFZEHMOIREREI 2R L T D, RLTWAEATIX, IHX AD, IHX H
M. ZZXGHRHAZEEERE TH S, IHX ADIRE L, ZaX@iiscmiisni-z7rU
ARMALTNDTD, HFEVREIEMLLTHRVA, IHX HiE, EEiciEd 5
PRACS OmEIR R TNT B U 7 A2 27 DIRENME T L, RSN TUZE—EDME T
BT 2, ZEXEHAGOHAEEIL, FERER TIEIRE SEELTOHRWA, i Tl
B R 2 TS ATRELS ML TWD, BRFRE TR, IFck T, REERmilsol
RIBERDE LS BFRE INTRVOD, A—HoOfEmmiTtzv, R Y v AOHEEIZE LT
X, K940 CLLNOHIPH TN N EBRAE R AZ FL—A LT\ 5,

Fig. 4.5 1%, PRACS S DIEEZE %4 /R LT\ 5, PRACS IE. WIHIRAE Clam < Kt &
(101/min) TH R Y U ARMER SN THEY (60 2267 MU U A E T2 80 B0 62250398
HIRINCIEER S a7z, Z D72 PRACS I AEOREIZMEIAR T L, Z0kiL, B
TV LADOREOFEP IR TICAEDLE TREN P>V EIKTFLTWD, £/, AOD
IREIX, PRACS fF#ZICD L EH LT SHEA L, IZE—EDETHRE L T D, 20
KO AMRENMENZ EH T 2B X, PRACS 2NEHR S AUIED TEIRO T N U 7 A0
BULIBD LN, T SEKGBHOENBEN TRENMET T 5056 Th 5, MTRERIL, &
KHNZZ DX D BB &2 HRICHBE L TBY . EREREZK 20 CUHNDREZET L —
AL TW5D,

4.3 DRACS % FAV 7= BR#E SR~ L fRHTHE SR Ot

PLANDTL ®DHRsEERE R & LT DRACS % HW T, S&HIIEER 2D AR ICBIT S &
TiBPERBROFER L | EOZEEZ NETFLOW THEHT L7245 % Fig. 4.6 2>5 Fig. 4.9 TR
o ATORER & FERIC, FEBFERITIEM T, SRR TR LT 5D,

Fig. 4.6 1Z. —&F%. &K, DRACS DiiZ /~ L TW\D, —IKFARDIEIT, FERRER
fiEMTAE R & b, N7 R Y w7 L4205 kols FEE F TR L7, HARTEROE & 4
WCETOEEZ 7T, ZORITHENITD T 5, —RKROFED BREERIFIZCZO LD
(23 HDIE, DRACS DNEELS LD &, W7 M U LART LT LADJEICEY . b
FRHEANUMEDAE £ THAVATL NS TH D, ZD7d, —IRFDOFEER~y RRED LT,
MEITKFEIED T D L1225, ZIRROFEIL, N7 My FHRIRVMEIZ 22 5705,
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TRFRIREES LD 2400 B AL E T IZADENORD THER T 5, Z O IRR DI
BIIFEBRTIIWIRT 223, T ClE— BB 32 00T - < 0 & HINT A M %R
To 2O, ZIRARDBRHE SN T-BO—RROREIL, Aa— FTIERENEET D
ErzdH v | ERIZEHRE I TRV, MESRD T/hSWZ &b, BBEOERMLE X
bbb,

Fig. 471X, —RRKEBOWEZREEZ R L TV D, R~ L TWAEINEL, A D, ik
@%ﬁ%%ﬁ%%\L%7V+AW\HXmDT%5 IHX H O OREE, H@T v o x
VANRRIOREFIREZZ2 D . BARTEERICBATT 5 & YGRS HAREER 1T72 5 7o O
REN LRI 5, £72. 2400 TR ABREES D & BREVEES 72 5 7o OIRE N R
EAL, R TURE-EDMHEICEBE L, FHHREERbFEEROBEM AR L TEHBY . £ 30CLL
WTEBRMEREZTHL TS, MEEADORERE X, T LT 20FEOLD, “KA
ﬁ%%éhéﬁf@ﬁﬁ*%@ﬁﬁ%%bf%éﬁ\Mm@ﬁ%%ﬂiﬂb\7VTA®
BEIVESRoTWD, T TIL, ZOMMAZERICIZNL—2AT5Z ERHRTWE
WV, ZHUE T a— R TIE. BTOF v U RADIERTH L DK LT, ERTITHEZL
F v XN DOFRPRHFL TWDZ EIZERT 5, EET VT 2N O ERIEER R
DRACS DOEEN & 2> < W KT T A AZ R L TW5D, T CoTHlE R U %
RLTHEY, DRACS ICLHDHAEERMENE LS HMESN TS Z L 2REB LTS, H
BT RNV OFM ESRREIL, E—F—F) v 7L EHICRAMIZIK T T 523, BARIEER
AT 5720, BONRE LR L, K 550CH ' — 27 Z2oRd, D%, BAOEICE-> T
IREEAE S <A, 2400 AP CUCRBREES D &, FFONREN EA LK 3600 0 Tl @ik
FEWCHET D, TR D ZOMMAIZIEHE L TBY ., £ 40 CLUNORRZE CTHEERFE R %
L —ZALTW5,

Fig. 4.8 1%, “IRFZAEZMOIREREI 2R L T\ D, ;KL TWAEATIE, IHX AD, IHX H

\§%%ﬂ SHOZESEETH D, RO IHX ADE, B FEICHi-0 ., — k%A
DIREES N2 RITIREN R LD, ZoRE EFIX, M 2o Th, BVzEdH
DUNMNIXFIRIC LD ENBINTNWD EE X DL, I TIE, WAL G M OBVRE | LA
LCTWD 7, ZRIBEER OWEEILIZE & A EZEL L TWRW, ZERMEIZR O 1 DR EE X
%ﬁﬁ%?ik%<%kbfm&m#ﬁmmswﬁ—2kﬁ%C%ﬁfi%&%%%mé
ATRELEMLL TN D,

Fig. 4.9 X, DRACS & DiRE B2 /8 LT\ 5, DRACS IZ, #IHNKAE T < K5k
& (101/min) TH R Y UARER SN THED 60 06 U T AR £72 80 B b24EX
DRI HEER S bbb T, Z D7=% DRACS H O ESOIEEIIMIIIE T L, ZD%KIX
T VS ADREDRESHRIETICEDLE THRER P>V KT LTWS, £72. A
H ORI, PRACS fEENIZICA L ER L9 <A L, H ARl & AR Zefin CTHERS L C
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Fig. 4.2 Flow ratesin PRACS-REF test
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Fig. 4.3 Temperatures in primary loop in PRACS-REF test
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Fig. 4.4 Temperatures in secondary loop in PRACS-REF test
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Fig. 4.5 Temperatures in PRACS in PRACS-REF test
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Fig. 4.7 Temperature in primary loop in DRACS-REF test
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Fig. 4.8 Temperature in secondary loop in DRACS-REF test
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Fig. 4.9 Temperature in DRACS in DRACS-REF test
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Fig. 4.10 Flow rate in PRACS-2 test
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Fig. 4.11 Temperatures in primary loop in PRACS-2 test
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Fig. 4.12 Temperatures in secondary loop in PRACS-2 test
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Fig. 4.13 Temperatures in PRACS in PRACS-2 test
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Fig. 6.1 Monju turbine trip test at 40% electric power
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