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Examination of TMI Accident Simulation Test

at LSTF in ROSA~IV Program

Mitsugu TANAKA, Kanji TASAKA, Hideo ITO,
Takao OWADA, Akihiko OWADA and Kentaro OZASA*

Department of Nuclear Safety Research,

Tokai Research Establishment, JAERI

{(Received June 14, 1983)

ROSA-IV LSTF (Large Scale Test Facility) is under construction now and it
will be used for integral experiments of a small break LOCA and an anticipated
operational transient in arPWR. It is planned to carry out a simulation test of
the ™I accident using the LSTF. The TMI accident occured in U.S5.A. in March,
1979 and it was the worst accident in the history of commercical nuclear power
plants. The report describes the operational sequence of the TMI accident and the
appreach which will be used to model the sequence in the LSTF. The plans
discussed herein were defined based on the extensive investigation and examination
of the reports and information of the accident. The work described herein will be
used as a basis for the more detailed planning of the TMI simulation test at LSTF

utilizing the information cbtained by the computer code analysis.

Keywords : ROSA, LSTF, TMI Accident, Small Break LOCA, Anticipated Operational

Transient, PWR, Simulation Test, Reactor Safety
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Table 3 Initial Conditions of TMI

Accident Simulation Tests

LSTF TMIEERE

= Z  FR T™I -2
= B 1 (2) =z BB (3
" ) -
—RE|F o | 2TO0LMW S G 2 & B { PR R 552 1 0MW
S~y )
97 %y 7 2MW 8 0OMW
Appendix 1 A ppendix l)
& Z e
PR L~ 21 7m 217m 047 m
Appendix 1) Appendix 1
&R &R
EL+20113 EL+20113 EL+20413

W+ 8mfﬁ” PROWHELZE  PROWELSZE

3 SECEELE | REOERFBE T

L ST FERBMKA

#EZ4E T00fL BT L, BmET A,
800 .
TGo+s00  0°33
]
Hol e BE | 606°F (5920K) 5920K 5920K 5981K
Cold BB | 557°F (56 48K) 56 48K 564 8K 5624K
PRE 1| 2155psig 1 4.9MP, 1 49MP, 155VP,
(149MP,)
& HE | 137x10° 1b/hr
- - ) _ ,
o= CARCP I sy L ey
(621%X10° kg hr) 829%x10" 920x10" 882%10 k. hr
ke / hr kg hr
Appendix 1 i /7 Appendix 1
)
R EZEE | 314.9m° 7.8 57 7.8 5 7.85m
( W5EE ) ({ =R ) ( HEE D
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Table 3 (continued)
LSTF TMI#EHEER
F % TMI -2
£ B 0, (2) £ B 3
TlRE| SG A 337Tmix 2 0.843m*°X 2 1.06m*X 2 5523m'x 2
#iRAER | (Appendix 1 B8 ) Appendix 1 Appendix 1
Com T GET)
Séfiﬂs?ﬂi 3600 71.5#4X 2 90 X 2 2234
K ES @ | (Appendix 1 BE ) (Appendix 1) A ppendix 1)
R’ &’ &im
TekEE| 4627F (5124K) | 4124K 51 24K 1954K
T8 AEBE| SG-A, SG-B
5
5798 5727X10° SG 1% SG1E%) | SG1TEYD
1b/hr 7.05%10° 7.88%10° 9,936X1b kg hr
( 263 260x10° ke./ hr ke/ hr
k3, hr)
THRSEE SG-A, SG-B
5
595 594 "F)
(5859 5854 K) 5732K 5762K 56 2.3K
=xEFEH| SG-A 3G -B
910 8896psig
(64 62 MPa) 6.2 7TM Pa 6.76MPa 7.3 4MP,
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Appendix 1 LSTF iZ X % TMIB#EFEBRO YN
FADME

1. TMI #EEER(), 2)oyHEs
L1 1 RGEMEE
(1) SGOD 2 AHEE KR ZEE LI5S
(BBET2MW (62Xx10°kcal hr ) )
TIRGHMIEE  Hot Leg  5920K (347.7kcat kg )
Cold Leg 5648K (3103kcat kg)

6.2 10°
(3477 — 310.3)

1 IRESHIMHE = 1.658 X 10° kg hr

LMD DR 1658 < 10° X 0.5 = 829 x 10* kg hr
(2) SGOREMBHDEMEEEERL 1056
(FREE 8.0 MW (688 % 10° kcal “hr) )

6.88 x 10°
( 347.7 — 3103

LY DRE 1.840 X 10% % 0.5 = 620 X 10* kg ~hr
12 HUERNO KL
TR OKELE, SR & AR O R b % 5,
TMI — 2 24512 4 1 5 ME RN O BIRSH OKREO S &1 0533
LSTF DT OFERE I,

DRI IR E = 1.840 X 10° kg hr

D 06 m

EAHDES 3.999 m

e (0.6)% <314 -g_(gg)ﬂ 1 3

= i " x 3999 +——( =) ¥ 5 = 115m
L - T TMI BEHREEER(1), (2) B0 2 ERAOPIHKE L TR,

MEEADHEE

1.15 % 0.533 = 0.613 m’
MEAB DK
0.613 B
ki U
4

L3 SG 2RI DRAE KE & KEE S DIRBER
SG 2 kil HEE LT, SGHD 2 IRAIREKEZBEE T 2 hik &, KRES D
AT ESET 2 A ER S, (WRILE, TMI-2 ELSTFO RO ERL (1740

ET 5, )
(1) SGHDO2KkBIFEEKRELZEES 28BS
LSTFO SGAD MEEHEEG KR,

1 3
® — =)
33.7 10 0.843 m
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L7l = TR,

(SGHAKR) _ 0.843 ~318m
(v R VEBER + (YR ) 0.2354 + 0.02062 ‘
KR O (RBERE,

(Fa—7HE) X (F2-7FHE < (FEL~w)
= (00254 x 314) x (141 x2) x (318) =715 m?
(2) SGHOKEES DEREE=RET 2555
LSTF ic &} 5Kk #4r OB ki,

1 2
W o =
3600 10 90 m

KA,
: %0
(0.0254x314) x (141x2)
SGH® 2 IRBIOFEEKEE,
400 X (02354 + 0.02962) = 1.06 m®
(1), 2)oBeicdde— F&eANF A%, Fig A—1, A— 2ITRT,
2. TMI B ERC)OHMHI&EH
2 BFOEEEGRES PSS E T4,

=400 m
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14.1T/H
6.27MPa Jc
573.2K
107.5T/H
r 512,4K 547.5K
7.05T/H
SG-A 5G-8 o5t/
CT-1
7.2MW
592.0K 82.9T/H 107. 5T/
512.4K
- -
BC 564.8K - PF
©
PV
Fig. A~1 Heat & Mass Balance in
Simulating SG Water Inventry
of Secondary Side
15.76T/H
6. 76MP
576.2K Jc
5G-A SG-B
(
512.4% 551.7K
7.88T/H
cT-1
BMW
592,0K 92.0T/H 111.,0T/H
— R 512.4K
PC 264.8Kk BC PF
©
PV
Fig. A-2 Heat & Mass Balance in

simulating 3G Heat Transfer
Area Submerged in Secondary

side Water

CT-2
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A(QV) Air (Operated Valve) 7R (BIEF)
CF Core Flood Tank AT e P T Ko v
co Condenser - HkiE
DH Decay Heat Jajes ek
E Electric S0
EF Emergency Feed Water JEw Ak
EMOV Electre Magnetic Operated Valve ISRk L o-—D OEERR
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FRC Flow Recorder with Controller e T RR ek
FW Feed Water . ook
H.P High Pressure SES
HPI High Pressure Injection SEEFEAR
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LRIC Level Recorder with Indicator and JKEFEET - 5RHIE0EEET
Controller
MS Main Steam TFEE,
MU(P) Makeup (Pump) FIR (R v 7)
P Pump F7
PA Auxiliary Pump TRE KR v 7
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R(V) Relief (Valve) UAPIE
RB (or R/B) Reactor Building [HFrEEE
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SFAS Safety Features Actuation Signal THEfE e R fFEES
3G Steam Generator - R
SI Safety Injection LEEAN
TCB Temperature in Celd Leg B 2—- KL B OEE
TC1A Temperature 1 in Cold Leg A - FLy ADEREL
ICoh Temperature 2 in Cold Leg A a—wFLy A DRE?2
THA Temperature in Hot Leg A o b LA OERE
THB Temperature in Hot Leg B Fy by BORE
T™™T Three Mile Island A —=zAiweTAF7 K
TPZR Temperature in Pressurizer MTds DR
TSAT Saturation Temperature N
T SURGE Temperature in Surge Line H- U5 A yDRE
v Valve in
W Westinghouse DIAF 4 VYT AL



