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Postirradiation Examination of "ECYO" MK-I1

Structural Materials Irradiation Rig

(Fab. No. PRS040)

Nondestructive Testing on Irradiation Rig and Its Compartments

Yutaka Okimoto, Takeo Asaga,
Kenji Nishinoiri, Tsuyoshi Nagamine,
Yoshiaki Ogata and Hirokatsu Tachi

Abstract

Postirradiation Examination (PIE) of "JOYQ" MK-II Structural
Materials Irradiation Rig (SMIR : Fab., No. PRS040) has been performed.
The rig was irradiated during the 1st cycle of 100MW reactor power, and
had the neutron fluence of about 1.19 X 10%'n/em® (E > 0.1 MeV)

The purpose of the present PIE in Fuel Monitoring Facility (FMF)
are listed as following:

1) Verification of validity of designing of the integrity and
investigation on irradiation behavior of "SMIR".

2) Fvaluation of the propriety of the "SMIR" designing from a viewpoint
of the disassembling and sodium removal.

k) The handling of small test pieces and shipment of the test pieces
to Materials Testing in MMF.

The result were summarized as follows:

1) Neutron fluence of "SMIR" was relctivey low, so that the integrity
and rig elements were kept normelly during irradiation period.

2 The residual sodium in the rig was scarcely found, and the rig
was easily disassembled by remote handling.

3) The remote handling of small test pleces was easily carried out.
A standard schedule for "SMIR' PIE performance in FMF has been
established.

Fuel Monitoring Section, Fuel and Material Division,

O-arail Engineering Center.
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Tablel Parts List _of Compartment

I ZN— bk FP No.821

JuN—rAVFA IR & 2 _ - )
# & (mm) |(mm) SEBENM| )TN | # 7 | BEE=S s
0~ 480 | 480 _ T

1 480~ 636 | 156 | KOOKD B 10061 B 0074

2 635~ 740 | 104 | T 008V A10033 A0093 [SiC(5307C)

3 740~ 844 | 104 | T O08W | A10034 A 0094 |[SiC(530°C)

4 844~ 948 | 104 | T 008X | A10035 | A0095 | ——

5 948~1104 | 156 § FOOGF | B10062 B 0075 |SiC(600°C)

1104 ~1857 | 753 - A=

avsN—Fk A b No S42

é”“’fﬁ”(;;)"‘] ‘(%uﬁ) S BN | XU— TN | H T | BEE=S i

0~ 480 | 480 A=

1 480~ 636 | 156 | KOOKE | B 10063 B 0076 |[SiC(600°C)

2 636~ 740 | 104 | T 008Y A10036 A 0096

3 740~ 844 | 104 | T 008Z A 10037 A 0097

4| 844~ 948 | 104 | T 0090 | A10038 | A0098 |SiIC(530°C)

5 448~1104 | 156 | KOOKF B 10064 B o077

1104~1857 | 753 SRRk
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3 vsN—hFA VP No.S43

AVN—FAVFA

=

& ®  um) |(mm HE RN [R)—TN |# 7kl | BEE=4 fii %
0~ 480 480 AR R—H
1 480~ 636 156 | KOOKG | B 10065 B 0078 _
2 636~ 740 | 104 | T po91 A 10039 | AQ099 -
3 740~ 844 104 | T oog2 A 10040 A Q100 5iC(530°C)
4 844~ 048 104 | T poo9s A 10041 A0101 —_—
5 948~ 1104 156 | K0OKH B 10066 B 0079
1104~1857 753 R 8=
2N~ kX ¥+ No. 544
EEW\"TEF %(;I;I)’? %ni) RE RN R)—TN |#7erh | BEE=4 fi 3
0~ 480 | 480 R e
1 480~ 636 156 | KOOKJ B 10067 B 0080 -
2 636~ 740 104 | COOD 1 | A10042 AQ102 |[8iC(530°C)
3 740~ 844 104 | CooD2 A10043 AQ103 —_—
4 844 ~ 94;8 104 | C00D3 A10044 A0104 |SiC(5307C)
5 948~1104 156 | KOOKK | B 10068 B 008t |SiC(600C)
1104 ~1857 753 A=Y
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av»N—F XY b No. 545

2SR f g Ry =T | AT eke| BEE=s | 6
0~ 480 | 480 R AR— 4
1 480~ 636 | 156 | KO0OKL | B 10069 | B 0082 |SiC(600°C)
2 636~ 740 | 104 | CooD4 | A10045 | AQ105 | ———
3 740~ 844 | 104 | C00DS5 | A10046 | AOQ106 | —
4 844~ 948 | 104 | C00D6 | A 10047 | AO0107 | ——
® 948~ 1104 | 156 1 B 10070 | B 0083 |S8iC(410°C) | ®=4AREY
® | 1104~1260 | 156 2 B 10071 | B 0084 |8iC(420%C) ”
1260~ 1857 | 597 e 4
v — kA Y No. S46
ﬁjiw\‘%]‘j(;g)m ii) HEBHEN [RV—Th [#7N| BEE=% i E-1
0~ 480 480 e == A=
@ 480~ 636 | 156 3 B 10072 B o085 |SiC(540°C) | =% HEH
@ 636~ 792 | 156 4 B 10073 B 0086 |SiC(500°C) o
® 792~ 948 | 156 5 B 20014 B 0087 | 8iC(540°C) G
@ 948~1104 | 158 6 B 10074 B 0088 |SiC(445°C) #
®| 1104~1260 | 156 7 B 20015 B 0089 |8iC(470°C) Y
1260~1857 | 597 —— - - E— RR— A
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3N —hA Y No.S47

g E et ES g m i xy- T [ p7em | EEe=s | @ %
0~ 383 | 383 R R— 4

383~ 424 | 41| —— S DS041 | R Ten

@ 424~ 528 | 104 1 A10048 | A0108 |SiC(495°C)| ==2H3I%E
® 528~ 632 | 104 2 A30017 | A0109 {8iC(460°C) ¥
® 632~ 736 | 104 3 A10049 | A0110 |Sic(550°C) “
@ 736~ 840 | 104 4 A20045 | AO0I11 [SiC(440°C) &

840~ 881 | 41 DS042 | —— |#E&aTen

® 881~ 985 | 104 5 A30018 | A0112 |8iC(475°C)| €=%MHAIE
® 985 ~1089 | 104 6 A20046 | AO0113 [SiC(425°C) #
@| 1089~1193 | 104 7 A30019 | A0114 |[SiC(440°C) “

1193~1234 | 41 DS043 — | R TR
1234~1857 | 63 R =
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Table I Irradiation Condition of [PRS040 J durmg
1st cycle of 100MW Reactor Power

U A 7 w 1
= i iz & 7B7
b O v FBOR MWD,/ T —
oo B
£ & ®= 2| MWD, /T —
£A4 Y FEKXK x 1 0%n_/cm? 156
En=01 MeV
BE B ®EF £ &5 % FiE x 1 0®n cm? 11.9
B H & £A4 Y FREK % 10%n /em? 42.9
Total
A BFTEH x10%n enf 336
FA Y PEBRK W.cm -
B OC
£ & & EH W cm —
BOOH VAl
EFA VYT ER W, cm —
E OC
£ & % EH W, em —
_ B O C ‘C
wHEREeRE
E O C C _
' . B O C C -
BB S R E
E O C C —
B 0O C C 385
£EENORE
E O C C 3856
72 A M -
BoOC
T - B — 1.122
v—F v 7RE
g8 A5 M -
EOC
5 | — 1.118
B O C kg Sec 041
BEHMMHRE -
E O C kg /Sec 0.4 1
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Fig.5 In Reactor Location ot the Irradiation Rig
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Fig.8 Face to Face Distance of Wrapper Tube of the Irradiation Rig (D—A ).
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Fig.9 Face to Face Distance of Wrapper Tube of the Irradiation Rig (B~E).
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Face to Face Distance of Wrapper Tube of the Fabrication Data.

Fig. 11
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Fig.12 Bowing Vector of Irradiation Rig.
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Photo.1 Surface Condition of the Rig before and after sodium Removal (Visual Inspection).
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Photo.3 Surface Condition of Upper Pad after Sodium Removal ( Visual Inspection ).
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AV —+ A7 NoS41l & No.7101

EEHeME | ZIH No | ZHER
1 B 0075 1 TOP
3 A 0095 2
5 A 0094 3
7 A 0093 4
9 B 0074 5 BOTTOM

AavN—F AV NoeS42 HEN6.T7102

FHEME | WM No | IR
1 B 0077 1 Top
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awN—t Ak NoS43 HiE No.7108

ERAHE | 2B No | ZHERF
1 B 0079 1 TOP
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Photo,6 Tesi pieces Capsule.
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10 DS 041 10 BOTTOM

Photo. 6 Continued
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No. ®wIFE R E G B HRERUTESFHE 1
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=1 BREEOER
1= 3 Ty — DHEL
1-3 | MBFER0ORE oH/H @923y MO LIEA
0 a V=AY bE oy TED T LA
oavN—AYEDE
%k
S/A 25 8-l LD RER IR o LB D Y L -2, N —w =T L~ S ONEREET .| - N2 &Z{EH
O BEOHFHA
@ €y bNORE
2= P S/A ZREBICHEZ T 5,
2-3 THF v v 7 EFHDMNT S,
2-4 TY 9= FH DI
2-5 A R RO AT 5. o FREEE LD 523 mm B T8I (E @)
2-6 TVFINTw—F YTEANS,
2-1 Z, TR |
2-8 H/H vy 4y b ZWDETY ody &4y FED T LERGEEH
2 —9 HH 280 49 omwsFy b EBEILVIIAEET .

oTwy#Fw FEDHE ¥ DIER




No # fE A B F K RARUCEZEEH % %
2-10 BRF» oy 7LD I N - p AV PERERLS | oI -w=F L - s ER
S E-37% Pl
2-11 AerdE (640 o IR H SR
oA WN= AV MFRy v TOBRSESETER ERM IR T HE M S RICE A BE SR
LTHL,
2-12 =Y O oA W= bR VTH YYD
2-13 2—-10~2—12%80EL 6 FFNTEG| k<
2-14| FIFaxvbEZS-ZEVIIRVAENALS| o1&
<
2-15 ERAF IR~ R oy ~ 2 =7 - 5 {HH
2-16 a vy — A v N EERE o1& . 5 EA
3. R4 DREL
3-1 H./HoWRY 1
3-2 ow ¥+ v b OFEDHG o HRIHEMH
3-3 TGV -VIREDEBE ) v -FODT B,
3-4 i PR I -3 o
3-5 LhgiRey, # Vv~ % ERIE5, oV -VOLEFRLTEFCERET S,
3~ TEF v 7 %R B,
3~7 BANEOTHERHTIRABXT 5,
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No. 2 fFf A F &F R ERERUCEEBHIF i z
4. E=
4-1 I Y- AV MERE
4-2 v~ b2y MIBEEIER oxEa V- b v, FMERDR
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Tabl A—3 3 v/N—1t AV, SLCERSERD B LUREE
(OB 2OTH, 3.4+ v 7OUMDOH® 2 -8 i SR
No. e F R EFE F B REARUVEETH il ey
2-1 | (EEREEFICERT 5, S -, g —fHE
2 | avet— v L BBETE, W—9-W-2 N —2=FL—8, EVF py 7 ER
3 | 7w - HEEIEE~NT 5, & ¥
4 | BELEEICT S, B4 RIiCEE (FigA—5)
5 | 2voN= A ¥ DNFER 1 &5
6 |+ 7WbDAL, Fou 7THEALHVE SEZ - 1 OFIE~ @ F+r o 7HOALEE (FigA-6)
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| s S T oo b e BT Bottont| e e e
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