PNC-TN9410 85-131

B Mk— I BEUS BRI £ &4k (Fab. No. PFB000) 0 5 % A BR(1)

— RARR U ER OIE AR —

L 78 — I No.

N941 85-131

TOEHG BEERFREATYT
MECOETARERRSFrBETY

BhYF - BAEBERERF AR TSV ¥ —HESEE

L T T rr—— - i
& e e A e e o e b B e P 1

198541H

BHIOF - ZAREEEEED
KT % v v & —
R OB o R B OBR SR




BRUIZOREDAFIZONTL, FTRIZBEAWAEDELIEEN,
T311-13  FRRFRBER K YEET X FH ET4002
B 147 - AR BR R ¥R
KT HF B #— VAT ABRMEED - HATEEE

Enquires about copyright and reproduction should be addressed to: Technology
Management Section O-arai Engineering Center, Power Reactor and Nuclear Fuel
Development Corporation 4002 Narita—cho, O-arai-machi, Higashi-Ibaraki,

Ibaraki—-ken, 311-13, Japan

B 1iF - BREI B B 3 (Power Reactor and Nuclear Fuel Development

Corporation)




PNC-TN9410 85-131
1 9 8 5% 1 A

T B Mk— 11 BEVE BREARLSE &1 (Fab. No. PFB000) O BRST1% 3 ER(1)
—— B VR ER O IR R —

KREE @ Bt

wE E RBRE BE* BF #F
RHENER™, k& @H*
PEF AR *, /NE EHR

= =
M1 MK — IS BRRHESEORY ORHEABRMIG L LT, BESHMBRHELE ((Fab.
No PFB000 ), Fa#BEEEHR 5,100 MWD/ MTM ) 2ZJ AL, EA5EAERBELMNDET S
BEWHRR, 3~ AV MORBEMETFMTZa - A YRR, BLUBEE vicET
HHEBREEE L, SREROBELITEOBEL TH 5,
(1) REEHER
A, 7 v N—BXEMTE, X7 94757 4 —EERBEELZORABRTIR, BlERKF
— 7 LEBGEARAD Shild, HEkogaEsER sk,
{2) zvst—t A AR
2 yN— Ay PABTYOERREBEILCERE TS YV S OREESHERTE 2. T/, /B
TERETHE, SERT -5 LEBELT, BREE(MIREL TRV,
@ v ryrE B
X7 93757 4 THELKBE 2y v 7 BicUEEE T — 7 » o OT{LBTD Shich,
Ofkd~fEk, BERICDVWTRECEMBE Y, EYAFRER7 LF LBBOKEVE Y TEX
897 Torr, NEWVWEYT913Torr BETH -7,
(d) HREEFOERERIEME & B LR
REBORE, 35— b A MERSE, EREMEECEAL TRECEELL3EHRIREL,
PIERMEL, YH0Y 7 ORGP EY TH o/ TEHH -7, LHLBHEYT, BEU MEH
~NOBEEW L TR, ERAMHO VR TOABROTHEREMNNKEE SN5H, BIRTE
ENVRETH S, LW ->TFMF TR Y ORERGBITSY, 79 —8F, 3 v/¥—}
2V VEOHM AT NTHEM 2 HH TS C L Td 3,

¥, RBEIFe vy —, BEPHERE, REAREAKRRSE (FMS).

._.I_



PNC-TN9410 85-131
Jan. 1985

Postirradiation Examination of "JOYO" MK-II B-Type

Uninstrumented Irradiation Subassembly

(Fab. No. PFB00Q) (1)

Reporters

Takeo Asaga,* Yuji Enokido¥®,

Masayoshi Hasegawa®, Tsuyoshi Nagamine#,
Kenji Nishinoiri®*, Yoshiaki Ogata*,
Hirckatsu Tachi*. .

Abstract

Nondestructive examination of uninstrumented irradiation sub-
assembly (Fab. No. PFB00O, average burn-up 5,100MWD/MTM) has been
performed.

The subassembly was the first one which introduced into Fuel
Monitoring Facility (FMF) as uninstrumented irradiation subassembly
series in '"JOYQ" MK~II irradiation project.

The results of the postirradiation examination in FMF are sum-—
marized as follows:

(1) Subassembly inspection :

Visual observation, measurement of face to face distance of wrap-—

per tube, and the observation of interior construction condition of
the rig indicated that the subassembly has behaved normally in
reactor "JOYQ".

(2) Compartment inspection :

No detrimental dimensional changes were not observed, and the

contents in the compartments have been installed as were
fabricated,

(3) Fuel pin inspection :

A slight changes in fuel stack length in comparison with the
fabricated one have been confirmed by X-ray radiography, and
the fission gas pressure in the fuel pins with large plenum volume
was 897 Torr, while the pressure with small plenum volume was
913 Torr. No other irradiation behaviors were obviously observed.

# : Fuel Monitoring Section, Fuel and Material Division,
O-arai Engineering Center.
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(4)

Evaluation of remeote handling operation with the rig and reassembl-
ing

No serious problems in the postirradiation examination perform-
ance, disassembling and reassembling have found. But it was not
possible to decontamirate the materials surfaces in hot cells
for reassembling., As present conclusion it is proposed that new
materials except the fuel pins should be provided for the
reassembling,
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Inspection Data of Subassembly at IRAF

& ¥R IR BRERABREESR H o % B OB O OB
E AN PFBOO0O] A bAE | FEDI N b A Y HRE s
& B & g H A & B oBicidEhTRa L,
ELERFEENHTEDTH BT
NET-EY 10 RARIERD & &
N FY T~y F &o
gty K2R ] Rty - IR FEOMEWH L
AL R R ? & i
o
B | 5o o g | RS OOARBEDRR €y | negan N paES
= P AT & pm T &0 pmPl FTERAEE L
o H_tk #920mm Ot 5.
£ | RE, #-, %) |[REF L2 s boi—ERLE P
2!0 g FUEEE | e & -
& E 2970f§'g$$ 2970
-}.y/\“"’é‘ )
rea
gty FER 1.3 mmBLT
i 4]
E#oyy PE 34 mmBLT
. +0mm | A—-D B—E C-F
Ro¥y M BL2 _gosmm| 81.18  81.17  81.19
# =
+0mm | A-D B—-E C-F

L&y B 80.3

™ —0.05mm

80 .29 80.29 80.29

1€1-98 O0TV6NL-ONd




Table I

Inspection Data of Compartment at IRAF
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Tablell Reference Table of Parts Number of Compartment
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Table IV Inspection Data of Tie Rod at IRAF
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TableV Fabrication Data of Fuel Elements and the Corresponding

Numbering for Postirradiation Examination
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H B ﬁy Wigoys A — % (BHED W R *t o it 0 W o #H & R PIE
HEPEES A (WEE= v | BOT (7L L BRI =Ly | TeFs [OLs @ OELNT |(@RE @7 L s | OFET | OBEEA | @<Ly | GRET
(FipsteEan | & 7 |v#Fy o7 (B T|EHER|MEEr07 | BEEH | @ #2507k THNR | BERES| A7V 7R AEESE | BREEE| =+ ® 5| HF

BOJO1 |A-K| 170 %50 | K 184 (em) | 7.955 (cc)|  (mm) | 552.2(mm) | 4.804(mm) | 01 | 154.0(mm) | 5.488¢mm) |0.0023(rm) KT 0007 |6607
BOJO3 |A-S (am) | 8 174 1738 |R7A620 | cury 4.794 03 |1535 5,491 0.0012 TBJ - 003 | ST 0035 |6605
BOJOS |B-K| 170 (#m) 60 (ce)| 172 1730 | K483 | 5go, 4802 05 |1510 5.498 0.0024 KT 0044 | 6630
BOJOG 547 | 214 1995 |_ 548.9 4812 06 |1520 5504 [0.0023 KT 0056 |6612
C-K| 200 (am) X4 TBJ - 001
BOJOT 213 8.003 5478 4811 07 |1530 5504 [0.0018 KT 0037 |6621
BOJOE |D-K| 140 {2m) 137 7.613 X-4899 1540 4.796 08 |1540 5.496 0.0027 KT 0027 6616
B0JO9Y 184 10.866 547.6 4804 09 |[1530 5.499 0.0026 KT 0049 |6606
BOJ10 ¢ 185 £0.840 549.8 4805 10 |1510 5502 |0.0019 KT 0015 | 6608
BOJI1 185 10.849 549.2 4805 11| 1520 5503 [0.0026 KT0030 |6611
BOJ12 mE 185 10.865 5483 4.805 L2 |1525 5,500 0.0020 KT 0032 |6624
BOJ13 170 = 50 9.0 (cc)| 185 0819 | 0| 5493 4.805 13 |i515 5.500 00023 | TBJ- 003 | KT 0042 |6626
BOJ14 Cam) 547 | 186 oszr |77 ss0s 4.806 t4 [1510 543 00026 KT 0040 |6604
BOJ15 186 10.858 548.3 4806 15 | 1525 5,491 0.0011 ST 0054 |6601
BOJ16 174 10,609 550.8 4794 16 | 1500 5.491 0.0010 ST 0055 6602
A-S S :
BOJ17 175 10.739 5493 | 4795 171520 5.491 0.0010 ST 0013 |6600
BOJIS 175 10.785 546.7 4795 18 |1545 543 00011 ST 0018 6610
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TableV Continued

] ﬁ; W3 4 -5 (B W ow o o o W o B R PIE
H};ﬁﬂ%ﬁ%‘ % ;, W =~y | BB HHTT = vy | TLdn @ GHAT |OLR (@7 L s | @EIT | OWRT | @ce s b | @ |
CFEgheEs = MY e o BT FREAF ¢y T HHER Ay SR FEHRE BRES| 7Y LR AR | BEREE | 2w b & 5
BOJ19 170 + 50 175 Cam) | 10,756 (ce) 547.8(mm) | 4.795(mm)| {9 | 153.0(mm) | 54%1{mm) |0.0009(mm) ST 0030 8615
S
BOJ20 Cam) 175 10.750 548.7 4795 20 |1525 5490 0.0611 ST 0038 |6627
TBJ - 003
BOJzlI 173 10.788 549.2 4.803 21 | 1520 5.501 0.0019 KT 0023 (6619
i .
BoJyzZ2 173 10.814 547.7 4.803 22 {1540 5.496 0.0025 KT 0038 |6629
170 { #gm >
BOJ23 170 10.750 549.0 4,800 23 |1520 5,499 0.0009 ST 0026 | 6603
3
B0J24 170 10773 547.8 4.800 24 |1535 5.499 0.0008 ST 0050 |6618
BOJ25 212 11.018 547.8 14810 25 |1540 5.502 0.0019 KT 0054 |6620
K TBJ— 001
BOJz26 212 11.009 548.1 4.810 26 |153.0 5.501 0.0019 KTQ003 6625
200 C#m) 5
B0Jj27 205 10.948 546.6 4.803 27 | 1540 5.499 0.0008 ST 0003 (6613
; s
BoJ28 205 10.948 547.2 4.803 28 |1540 5.498 0.0010 ST 0010 |6628
B0Jz29 139 10.662 546.6 4.798 29 |1545 5.496 0.0020 TBJ - 003 | KT 0019 |6617
K
B0OJ30 150 10,776 54 5 4.809 30 {1530 5.494 0.0023 KT0028 |6622
140 (am) =
BOJ31 132 10.602 545.7 4,791 31 | 1560 5.494 0.0011 TBJ— 001 | 8T 0037 |6614
5
BoJ32 134 10,603 546.9 4,793 32 |1540 5.490 0,0013 ST 0040 |6623
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Table VI Results of Quantitative Analyses on Quter - Surfaces Upper
Cap (A ) and Compartment Tube (B) (Compartment Ne66C4)

( Inconel }
HETLH
_ Ni Fe Cr Mn Mo Nb Ti
H ® A
B8 & # 54.72 | 16.61 | 19.04 0.14 3.00 5.54 0.95
Positlon 4847 | 19.71 | 23.55 2.42 2.55 92.72 0.58
’2’ 47.38 | 19.41 1 2471 2.79 2.71 2.47°| 0.52
; 49.33| 1932 | 2253 | 275 §| 271 | 281 | 0.55
(A) (Wt. %]
{ SUS 316 )
58 oo 3%
) Fe Cr Ni Mn Mo
M E A
* R &5 # 69.27 16.88 10.42 1.28 2.15
Posif“’n 61.75 24.94 9.26 2.19 1.87
’é 61.30 2529 9.29 2.25 1.87
g 62.23 24.90 8.89 2.18 1.81
(B) {Wt. %)



Table . Results of Fuel Pin Weighing and Identification

Confirmation
£ ¥ « N O il iE ([} B oE fE = z=
FAB(L) Rl ) Yot | (mtozery | (WimBEA) | (WO) | W1-Woer) T
BOJ 15 15 6601 22506 22 5.1 2 252 —-0.1 S551
BOJ 16 16 6602 22541 2254 225.5 -0.1 S551
BOJ 23 2 3 6603 22424 2249 224.4 - 0.1 S551
BOJ 14 14 6604 22585 2259 2 2 6.0 —0.1 K551
BOJ 03 3 6605 24837 2484 2485 - 0.1 $651
BOJ 33 33 6606 22493 2249 2251 -0.1 K551
BOJO1 1 6607 248109 2482 2483 —0.1 K551
BOJ 10 10 6608 22560 225.6 2 25.7 -0.1 K551
BOJ 17 17 66009 22506 2 5.1 2252 -0.1 S551
BOJ 18 18 6610 22475 2248 2249 —-0.1 S55 1
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Table Wl Continued

>« N O Mo oE @ W | &R %
EAR( L) Fab(U) "o (%EféZQJ (WIBHREA) | Wo (gr.) |W1-Wo0(gr) T
BOJ 11 11 6611 22530 22 5.3 22 5.4 = g1 K551
BOJ 06 6 6612 24617 2462 2 46.3 ~ 0.1 K55 1
BOJ 27 Xi 6613 222902 2229 2 2 3.0 —0.1 5551
BOJ 31 31 6614 22445 2245 2245 0.0 S551
BOJ 19 19 6615 22532 22 5.3 22 5.5 ~0.2 S551
BOJ 08 8 6616 24823 2482 2 48.3 =T K551
BOJ29 29 6617 22468 2247 22 4.7 0.0 K5 6 1
BOJ 24 24 6618 22437 22 4.4 2245 —0.1 S551
BOJ 21 21 66109 22534 22 5.3 2 2 5.4 ~0.1 K551
BOJ 25 25 6620 22287 2229 2229 0.0 K551
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Table Wl Continued

> . N R Bom B | B OB %

FAB(L) Fab(U) Yot | Gt ozgey | (wimmEA) W, Wo— W, T
BOJO 7 7 6621 24616 24 6.2 2462 0.0 K551
BOJ 30 30 6622 22485 2249 22 4.9 0.0 K551
BOJ 32 32 6623 22433 2243 2244 ~0.1 S551
BOJ 12 12 6624 22518 2262 2253 ~0.1 K55 1
BOJ26 2 6 6625 29252 2225 22 2.6 ~ 0.1 K55 1
BOJ 13 13 6626 22568 2257 2258 —0.1 K55 1
BOJ 20 2.0 6627 22511 2 25.1 22 5.2 ~0.1 S551
BOJ 28 28 6628 22398 22 4.0 22 4.0 0.0 S551
BOJ 22 2 2 66209 22502 225.0 225.1 ~0.1 K551
BOJ OS5 5 6630 24892 2489 2490 ~0.1 K55 1
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PNC-TN9410 85-131

Table IX Results of F.P Gas Pressure and Gas Analysis
wEF - 5 N NooE  # R
Nl MEE | FLrABE| EVASE | EYRARE| evRs R | ARG
Pin No. (mm {ce) (ce) | STP (ee) | STP  (ce) |Kr® | Xe %
6602 4.63+0.05 10,699 11.00 838.9 12.14 1.3 13.9
6605 4.63x0.05 7,738 3.08 912.5 9.69 1.9 19.0
6613 460 10,948 11.21 8§96.9 13.23 1.5 16.5
6614 4,66 10.602 11.06 852.9 12.40 1.3 14.0

¥ BOJ BIEHEE ( PNC SNB41-82-72 )Lk 05[H




Table X List of Flux Monitors
T = - E 7 e o FOE
EEE-y—F5r 7| SM106 SM 105 SM 104 SM 103 SM 102 SM101
B o% MG B ok D b k0 - | L& b @ B L B EDT | EPhOXROT
s 1,100 mm 700 mm 200 mm 0 260 mm 746 mm
FUA—%4&p FEN D106 D105 D104 7 D103 D102 7% Di01
B %% & A & = E m k [ =i - =1 - 7 I

MEe=—y —DPIEBER*+ 7 VESOHEIK (66 )20 bnd LTHSL,
66TGIIE D103 DHETFICHEEMINT VS,

¥, Tag Gas# v+ 7t PIE.&F=S

¥ HEBEEL
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Table XI List of Temperature Monitors in Compartment

IYN KAV LEE | fryTHBEEE=s -2 | BEe=y —To, s ES
R PIE B B B PIE ¥ B OE M PIE B
001 66C 1 % 66C 1B 2 001 66C 1C
002 66 C 2 x 66C 2B2 | 002 66C 2C
5
003 66 C 3 % 66C'3B2 = 003 66C 3C
e
004 66 C 4 x 66C 4BC o, 004 66 C 4C
1
| D
005 66C 5 x 66C4B6 & 005 66 C5C
006 66 C 6 % 66C 6B 2 006 66 C 6C

X L IRRRICER A N TV 3 b RiER
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