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JOYQ MK-TIT Power Ascension Test Report

Decay Heat Removal by Main Cooling System

Hideji Takahashi'), Kiyoshi Kasama?’,
Yukio Nagaoka3), Kazunori Hiraol),
Tsuneyuki Hashimotos) and

Magsaki Enomotoh)

Abstract

This test was carried out after restart of secondary main pump at

the end of 100 MW loss of electric power test.

The purpose of this test is to confirm that the decay heat can be
removed by main cooling system after reactor shut-down of loss of power

test.
Summary of this test result is as in the following.

1) The decay heat was removed by the main cooling system after the
loss of electric power test from 100 MW power'operation._'Further—

more the plant mode transfered to hot stand-by phase.

2) At the test, the rate of the coolant temperature decrease did not
exceed ~-50°C/hr.

3) There was no anomalous sodium temperature rise at the outlet of

the center fuel sub-assembly.

1 Reactor Technology Section, Fast Reactor Divisionm,
_ Q-arai Engineering Center, PNC.

2) Toshiba Corp.

3) Hitachi, Ltd.

4) I.58.L,
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Table 3.1 [#B] FLHBER (BEAFOIUETR )
Table3.1 Comparison of Core Characteristics between MK—Iand MK-1
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MK~ 1T
;o1 o# F o2 H
R IPEE (MWt ) 50 75 100
1 R R (t /h)| #2200 %3 2,200 #5 2,200
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FRHFHOEE °CH #7435 #3470 #3500
Fbg & (cm) 60 60 55
FER (RKR) (€ #1294 #1304 #1250
MRIBAI R (EREX) (W.2m) 210 #1320 #5400
PRI E RN E - (mm) 6.3 6.3 5.5
R B AL (&) 91 91 127
WART 7V bEE (cm) 138 40 L& 40 —
T 40 &R 40
A R RAHES & ( m) - — 30
7k =9 a gL (W0) %18 %18 # 30
75 v B IR (W,0) %23 #9523 12
73V MREEARFME 5 ~95IH 5 ~9 %I -
REHAE 10718 10518 |Af 5~6%8
kA 7T~9%8
AMAB) 1078
ShETR (&K) (n/cmesec)| 2.1x 10" 3.2x 10'° 5.1x10'
S EFE (> 0.1 MeV, B&BA ) (n/cmsec)| 1.4x 10% 2.0x 10" 3.7x10
BAREIRIGE (BAKAK) | 4.5 LT (100°C)| 4.5 EAF(100°C) 5.5 LT
()| #&tE 4 Lel 4 w6
HEE 2 R 2
ERTA EEE FEE Ny E
il BV P S (BAKAK) | BZefEs6 LIE (%2 s56LL 9.0k
(44) (4%&) (64&)
B 28 LIE |FRE 28L0L
(24) (27)
REREEE (ERTE) (MWDt )| #925,000 #142,000 # 50,000
Y4 7 45 B8 45 HifEx 45 B
15 BFFIL 15 gk 15 Bk
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Table 4.3 HEEE

No. o % A=A i} = HE ft i
1 | #vsqvitum|n s |HDIC sso | 10| Z7E7A S8
0.5 mV cm~ 5 V/cm

2| s3~xvira—-4—-| YEW | 3066—31 2 2~60cm,min, cm,/ hr

- BERT 0.25 %, AER 1 MR
3| 6~vio—g— " 3061 — 21 8 ”
4 |H R B B & ” 3125 15
5 ” ” 3131 65
6 | B EER LG ” 3109 35 | (HMEBEE++>¥€7)
7 ” 30 | ( ” )
8|V =7 5 4 F ” 5351—2102 | 40
9| 74 v v - % ” 5358 —1111 | 20
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Tabled. 4 7ot Z{F5—HE (HIDIC- 350 AAS—F#E)
#]1 TUHREZEHRE [:74/1—% A T7Tv7

_ LBy Y _ H-350 | thilkin "
TAG. No. E 5 & % — B A7 T, I,A
IER=2V] TRELR FTRLZ
) 0.0 5.0 \' Al
1|CMP1 | FC FY 7 bMHIEE KX1
0.0 5.0 \' A2
B 0.0 125 MW A3 2
2| TPWR | BEFP&H A X3L
0.0 1.0 1 A4 1
—20.0 20.0 | CENT A5 44
3|REAC| B & @& X3L
0 1.0 v A6 43
0 35(125 % AT 10| A1-1
4|NPO6| dWeFadhi(ch6 ) ’ X 3L
0 784|100 V A8 9
0.0 600.0 C A9 70{ Al1-2
5|T000 | S/AAHOEE (000) X3L
1.0 5.0 v A10 galT2-1
All 74| A1-3
6| T1A 1 ” (1A1) X3L
Al2 73| T2-2
A 13 78| Al—4
71T 1C 1 o (1C1) X3L
Al4 771 T2-3
A 15 4| A1-5
8| T1E 1 ” (1E1) X 41,
A6 3| T2-4
B 1 8| Al1—86
9|TiD1 ” (1D1} X4L
B 2 7! T2-5
B 3 13| A1-7
10[{T2A 1 ” (2A1) X4L
B 4 12{T2-86
B 5 17| A1—8
11|{T3A1 ” (3A1) X4L
B 6 16{T2-7
B 7 221 A1-9
12{T4A 1 ” [4A1) X4L
B 8 21| T2-8
0.0 600.0 °C B 9 26| A1—10
13|TsA 1 ” [BA1] X4L
1.0 5.0 Vv B 10 25| T2-9
: ] 0 1.0 Vv B 11 46
14|F000 | S/AHDOFE (000) X3L
0 1.0 v B 12 45
-1.1 650.0 mm B 13 19| Al—-11
15|CRO 1| %I#EANE (CR—1) X3L
0.387 2.56 Vv B 14 18
0.0 650.0 mm B 15 24| A1—12
16|CR0O 2 ” (CR—-2) KX1 X 3L
0.368 2.55 \' B 16 23
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B THEfiIL v , H —350 o & I
TAG. No F 8 & W — B4 T,I,A™
ey TFLA TFLR
) 0.0 650.0 mm Al 28 | A1—13
17|CR0O3 | #IffMELE (CR-3) KX2 X 3L
0.387 2.56 \ A2 27
0.0 650.0 mm A3 32 | A1—14
18|CRO4 " (CR—4) X 31
0.384 2.55 \Y Ad 31
0.3 650.0 mm A5 37 | A1—15
19|CRO5 " (CR—5) X3L
0.381 2.57 A% AB 36
0.0 650.0 mm A7 41 | A1-16
20|CROS6 " (CR—6) X 3L
0.387 2.57 1 A8 40
B . -34.5 35.0 em A9 64 | A1—35
21|LRXV | 4758 Na j&h X3L
0.1 0.5 \Y Al0 63 | I8(x10)
~ —-2000 2000 mmAq| All 66
22| PGAS | BFHFEAHN—H TS X 3L IST 13
1.0 5.0 v Al?2 65
B ] 0.0 600.0 °C Al3 64 | A1—17
23| TRIA | BT AONaEE (A) XiL
1.0 5.0 Y Ald 63 | T1—1
Als 68 | A1—18
24| TRIB w (B) X1L
Al6 67 | T1-2
_ ‘ B1 73 } A1—19
25| TROA | EF/FHEONa BE(A) X 1L «
B2 72 | T1-3
0.0 600.0 C B3 77 | A1—20
26| TROB w (B) X1L
1.0 5.0 \Y B4 76 | Ti—4
) 0 1400 m’/h B5 4 | A1-21
27T|FPOA | 1 REERHE (A) _ X 21,
1.0 5.0 Y B6 3| IST 11
0 1400 m’h B7 8 | A1—22
28| FP OB " (B) X 2L :
1.0 5.0 \Y B8 7 | IST 12
0 250 L,/ m B9 11
20| FSBA | #4747 L—2R(A) X2L IST 18
1.0 5.0 A B10 10
0 250 L/m B1l 13
30| FSBB " B) X2L IST 19
1.0 5.0 \% B12 12
) 0 1600 m’/h B13 4 | A1-23
31| FS 0A | 2IREFERHER (A) X5L
0.25 - 1.25 \% B14 3119
0 1600 m*/h B15 8 | Al—24
32| FS 0B ” (B) KX2 X5L
0.25 1.25 \% B16 71110
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TAG.No. E 5 & & — fiL T,I,A
EE8Lrvy TFLZR TFLR
' ) 0.0 600.0 °C Al 13| A1-25
33|TX IA | IHX 2 /R A NaBE (A KX3 X5L
1.0 5.0 A% A2 12| T1-5
A3 17| A1—26
34| TX IB ” (B) X5L
Ad 16| T1-6
) A5 22| A1-27
35| TX0A | THX 2 kRHEONaBEE(A) Xs5L
AB 21| T1-7
AT 26| A1-28
36| TXOB " {B) X5L
A8 25| T1-8
) A9 31| A1—-29
37|TDIA | A/C AQNa iREE (A} X5L
- A 10 30| T1-9
All 35| A1-30
38|TDIB ” (B} X5L
Al2 34| T1-10
. A13 400 A 1-31
39|TD1A | A/CHONaiBE(1A) X5L
Ald 39| T1—-11
A 15 44| A 1-32
40|TD2A " (2A) X5L
Als 43| T1—-12
B 1 49| A1-33
41|TD 1B ” (1B) X51,
B2 48| T 1—13
B 3 53| A1—-34
42| TD 2B ” (2B) X5L
B 4 52| T 1—14
) B5 58| A2—1
43| TDOA | A/ CHOARANaBE(A) X5L
B 6 57| T1—15
B 7 62l A2-2
44| TDOB ” (B) Xs5L
B8 61| T 1—16
; B9 65
45| TA1A | A/CENZESKEE(IA) X5L
B 10 64
B 11 87
46| TA2A ” (2A) X5L
B 12 66
B 13 69
AT|TA 1B ” (1B) X5L
B4 68
0 600 T B 15 71
48|TA2B ” (2B ) KX 3 X5L
1.0 5.0 v B 16 70
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_ TeEBfI v v v H-350 o B I ol
TAG. No. g 5 & W — . By T,I, A
EsLry T FLA T RLR
o 4.0 20.0 mA Al 4
49 | CV 1A | FHIHES (~—E85) (1A) KX 4 X6L A2-3
0.25 1.25 \' A2 3
A3 8
50| CV2A " (2A) X6 A2—4
Ad 7
A5 13
51|CV 1B " (1B) X6L A2-5
A6 12
_ AT 17
52| CV 2B " (2B) X6L A2—6
A8 16
R . A9 20
53|CD1A | fIEHES (&7 v8) (1A) X6L
A10 19
All 22
54| CD2A ” (2A) X6L
A2 21
A13 24
55|CD 1B ” (1B) X6L
Ald 23
4.0 20.0 mA Al5 26
56| CD2B " (2B) - X6L
0.25 1.25 Y Al6 25
0.0 100.0 % B1 31 |A2—7
57| OV1IA | AD~=— vBHE (1A) X6
1.0 5.0 Y B 2 30 | IST 3
B3 35 |A2—8
58| OV2A w (2A) X6l
B4 34 | IST 4
B 5 40 |[A2—9 .
59| OV 1B o (1B) X6L
B6 39 | IST 5
B7 44 |A2—10
60| OV 2B w (2B) X6L
B8 43 | IST 6
‘ B9 47
611 OD1A | AB# v ~BAEF (1A—-1) X6L IST 14
B10 46
B 1l 49
62| OD2A " (2A-1) X6L IST 15
B12 48
R 13 51
63| OD1B u (1B—1) X6L IST 16
B 14 50
0.0 100.0 % B 15 53
64| OD2B o (2B—-D KX 4 X6L IST 17
1.0 5.0 Vv B16 52
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_ THEfIv Y H—350 b f i ”
TAG. No g 5 & ¥ — B {7 T, I, A
 ER= T FRLZX FRLZ
0.0 5.0 Y Al
65|CMP2 | FCFU 7 MHEE KX5 —
0.0 5.0 \' A2
0 750 rpm A3 56
66|RB1A | 7ou —[Eig#k (1A) X6L
1.0 5.0 v Ad 55
A5 58
67 |RB 2A ” (2A) X6L
A6 57
A7 60
68 |RB 1B » (1B) X 6L
A8 59
0 750 rpm A9 62
69 |RB 2B ” (2B) X6L
1.0 5.0 1Y A10 61
_ -30.0 80.0 m’ h All 40 | A2—11
70|FAX 1 | @b 1 KRHEER X2 L
0.1 0.5 \% Al2 39 | 13 (x10)
' 0 80.0 m>~h Al3 44 | A2—-12
T1{FAX 2 | §B 2 RRFER X2L
0.25 1.25 \'2 Ald 43 | 14
‘ 0 600.0 °C Al5 49 | A2—-13
72 |TAXI | B THX ACERE X2L
1 5 \' Al6 48 | T1—17
‘ 0 600.0 °C B1 53 | A2—14
73 |TAXO | filth IHXHORE X2L
1 5 Vv B2 52 | T1-18
) 0 600.0 °C B 3 58 | A2—15
T4]TADI | #Bh A/CAONaiREE X2L
0.25 1.25 Y B4| 57| 16
L 0 600.0 T B5 62 | A2—16
75| TADO | ®hA/CHONaBE X2L
0.25 1.25 Vv B 6 61| 17
) 0 15.0 m'h B7 72
T6|FOF 1 | Av—7o- FNaikE X2L I5(x10)
0.1 0.5 v B8 71
‘ 0 600.0 C B9 70
77|TOFT | O/F % v 7 BE X2L
1 5 v B10 69
. _ 0 600.0 °C B1l 74
78| TOFP | O/ FRYOYEEEE—A X2L TI—19
1 5 \Y Bi2 73
. —41.0 107.0 cm B13 15
79|LPPA | 1&RER Y 7Na (A X2L IST 7
1 5 \Y B14 14
—41.0 107.0 cm | B15 17
80|LPPB ” (B} KX5 X2L IST 8
1 5 Y B16 16
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ITEBEMr Y

H-350

bk o

_ 1
TAG. Mo £ 8 & _ Bf T,LA
FELvy TRV 7 Fr=R
_ - 2875 12.0 cm Al 20
81 |LOFA | Av+72-h34Nailhi(A) KX#6 X2L IST -9
1 5 \Y% A2 19
- 2875 12.0 cm A3 22
82 |LOFB ” (B) X2L IST —10
1 5 \% Ad 21
o 0 1500 rpm AS 24
83| RPPA | 1 &RFER v 7Rl (A X2L
0 1.0 \Y% A6 23
0 1500 rpm A7 26
84| RPPB ” (B X2L
0 1.0 \Y% A8 25
-1.0 10.0 |kg em® A9 29
85| PPPA | 1&ER ¥ FHHE (A) X2L
1 5 \Y% A10 28
-1.0 10.0 | kg £m® All 31
8 |PPPB ” (B) X2L
1 5 \Y% Al12 30
) 0 500.0 C A13 33
87| TPPA | 1 RERVTHZERE(A) X2L IST —1
1 5 \' Ald 32
0 500.0 °C A15 35
88| TPPB ” (B) X2L IST —2
1 5 \' Al6 34
. 0 1000 rpm B1 74
89| RSPA | 2&KFEH v 7HEHEEL (A X5L
0 10 \% B2 73
0 1000 rpm B3 76
90| RSPB ” {B) X5L
0 10 \Y% B4 75
- 0.0 600.0 C BS 78
91| TSPA | 2{RFEHRVTIHSZIRE(A) X5L I1
0.25 1.25 \Y B#6 77
0 600.0 °C B7 80
92| TSPB ” . {B) X5L 12
0.25 1.25 \' B8 79
0 35 |125 % B9 76
93|NPO7 | thikF CHY7 X4L
0 784 100] V B 10 75
0.0 {35 125 % B1il 78
94{NP 08 ” CHS8 : X4L
0 7841000 V B12 77
‘ 0 1.0 \Y% B13 80
95| TX00 | S/A(O00)HORE X4L
0 1.0 \% B 14 79
~ 0 5.0 \' B15 58
96| MARK | =—#{E%5 KX6 X1L
0 5.0 \' B16 57
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Table 4.5 Z#l45 Y = b
JOYDAS| AMEE
No.| F 17 H B A E e b [Ei LEkE | W B
B

1 E WREME &K H O N B5AE (000) | TE 14.1-F01 | F 000 P-01
2 RFFAONaEE (A) TE3L1—7A | B001 P—03
[ 3] & ” (B) » —1B| B002 P-03
4| & [ mrsmoNaEE (a) + —1A| B003 P—03
5 i ” (B) » —1B| B004 P—03
6 1 IREMRRR (A) FE311-1A| B005 P—03
7] ” (B) » —1B| B 006 P-03
8| | zmmmAONa@E Q) |TE 32— 14| Cooo P08
[ o] ” ®) |~ -1B| coo P08
1_0# THEHONARE (1A) | » -2A-1(B)| C002 P—06
1| " (2A) | » -2A-2(B)] C003 P—06
12] P (1B) | » -2B-18)| Co04 P—07
)" [FemmmoNeEE @B) | -2B-2(B)| Co05 P07
(4] | 2xzEmnE a) FE312-1A-E| C 018 P—05
15| ” (B) » -1B-E| C019 P05
16| | Z#s0~—vBE (1A) |9E—1A-V | CO26 P —06
7" ” (2A) | » —2a—» | Co27 P—06
18] ” (1B) | » —1B—~ | C028 P—07
ol ” (2B) | » —2B-+« | C020 P—07
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Table 5.1 BHEFRBOT S v r EHOE(ERE (KB -1 )
%‘& N EEERRB | tfic & pEREstER
3 =G /R i B A7 | #iBiE HOE & X B E B B Y ¢ 4 ) i
=7 1 15 30 60 90 | 120 | 150 | 180 | 210
1 | ABESEHONaBRE (000) | °C | 5434 | 400.2 | 393.8 | 393.3| 387.2| 371.4 | 363.8 | 356.9| 351.0| 344.8
2 | FH A0 Na B BE| °C | 3693 369.1 | 360.5| 378.0| 372.1| 360.1 | 353.3 | 348.2| 342.5| 336.8
|3 (B FH MO Na & BE| °C | 4953 4948 | 402.7 | 395.0| 388.1| 375.2 | 365.6 | 358.8| 352.4| 346.2
Wld | ®H B ADONEBE| °C | 4485 4485 | 471.7 | 405.7| 386.2 | 376.5 | 351.7 | 343.5| 337.5| 332.2
|5 | EXHMBHEONaBE(A) | °C | 333.7| 312.0 | 354.7 | 353.2| 334.5| 339.0 | 353.2 | 347.2] 342.0| 336.0
#|6 |EFHHMEHONaBREA | °C | 3315 | 309.0 | 351.0 | 358.5| 336.7 | 342.7 | 352.5 | 346.5§ 340.5| 334.5
M7 |1 & # &M # W & |m’hr|1269 | 191 185 | 182 | 182 | 181 | 182 | 181 | 182 | 182
8|2 & & #H # W & m¥hr|l264 | 124 89 | 69 69 61 | 564 | 1260 | 1260 | 1262
9 | F 4 A ONaiB BE] °C | 3674 367.2 | 382.3 | 379.8] 374.5 | 361.5 | 353.9 | 348.9| 343.4| 337.9
F(10 (B F 4 H O Na @ B! °C | 4941 | 4042 | 401.4 | 3043} 387.4] 374.5 | 365.0 | 358.1| 352.1| 346.1
Bl {E B A1 8 A D NalB BE] °C | 4620 | 462.7 | 471.7 | 405.0| 384.7| 374.2 | 352.5 | 344.2| 338.2| 333.0
|12 | FHRANBHONERE (IB) | °C | 8502 | 327.7 | 356.2 ] 366.7| 331.5| 342.0 | 353.2 | 348.0| 342.0! 336.7
%13 {XHHBHONaBRE(2B)Y | °C | 3510 | 328.5 | 363.7 | 363.7| 334.5} 343.5 | 354.0 | 348.7| 343.5| 337.5
B)|14 |1 & ¥ # # # & |mihr|1261 | 205 | 207 | 208 | 208 | 206 | 206 | 206 | 206 | 205
1512 & & WM # # &2 | mhr|124 71 46 21 25 15 | 513 | 1236 | 1249 | 1242
16 IR F 4 t 77(CH.6)| % 99.31] 0 0 0 0 0 0 0 0 0
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3 | — ” (B) ” 258 258 | 258 258 255 | 254 | 253 252 252 252 252 253
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Table A 1.5 S EESHROREEMH SAME
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Table A 1.6 HHMBERTEDOF—4v—
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17:30 | 17:46 | 18:00 | 18:30 | 19:00 | 19:30 | 20:00 | 20:30 | 21:00 | 21:20 | 22:00 | 22:30
1 % A RO NaREE (000 °C 356.5 350 350 345 340 330 320 310 300 205 285 280
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2 FEFHEAONaEE (A) C 3500 | 348 346 346 | 340 330 | 320 | 310 302 290 | 288 280
3 | — ” (B) " 362.0 | 350 350 350 340 330 | 320 310 303 200 | 288 280
4 Z B4Rl N &R (A) ” 358 355 354 354 | 340 335 | 328 319 310 302 | 203 285
5 | & " (B) o 362 360 360 360 | 340 335 | 328 319 310 302 | 294 286
6 ’.:“;rf 1REBRKERE  (A) m® /hr | 190 190 190 190 190 190 185 { 185 185 185 | 185 185
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