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'%-1 Chemical compositions et al
Material Material Material
S0 KO K1
Lot No. 5001 502 511
Heat treatment 1,020°C x 1min. |{1,075°C x 0.6minm 1,055°C x 0.6mig
Elaboration As drawn,21% CW |As drawn,20% CW |As drawn,20% CW
c 0.058 0.052 0.052
i 0.53 0.42 0.36
Mn 1.94 1.69 1.88
P 0.029 0.027 0.028
0.010 0.005 0.005
Ni 13.05 13.85 13.74
Cr 17.50 17.76 17.50
Chemical Mo 2.40 2.30 2.15
composition Co 0.01 0.07 0.03
(wek) 0.0012 0.0020 0.0026
N 0.0073 0.0071 0.0060
Al 0.022 0.048 0.032
As 0.002 0.003 0.003
Cu 0.14 0.02 0.02
Nb + Ta 0.002 " <0.005 <0.005
Ti 0.003 0.003 0.004
v 0.002 0.04 0.04
0 0.0033 0.0013 0.0028
op (kg/mm2) 83.3 86.2 ¢ 87.6
btecn. | ®-T+ |00.2(kg/mm?) 1.2 80.7 80.2
sroperk e (%) 20° 16 16
ties op (kg /mm2) 49.9 54.8 53.9
6500C |og, o (kg/mm2)|  43.4 49.6 47.6
e (%) 15 10 12
Grain size No. 8.0 8.5 8.7
Hardness (Hv) 284 267 275

- -
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Chemical composition of materiais (Temsile, TEM Poil, Density)

Steel C Si Mn P s Cu Ni Cr Mo Al B As Co Ti v Nb 0 oral 51:1. Tnsol
E 0.057 | 0.51 | 1.67 | 0.006)0.003|<0.05 } 13.32| 17.34| 2.56 | 0.022|0.0002<0.001 0,096 (<0.02 <0,005<0,02 |0.00420.0065/0.0065 tr.
F 0.061{ 0.50 | 1.69 | 0.024| 0,006 |<0,05 | 13.56( 17.66| 2.44 | 0.026{0.0002<0,001 0,10 [<0.020,005/<0,02 |0,00300.00610,00550,0008
G 0.067 | 0.50 | 1.72 | 0.047/0.002] 0.04( 13.46 17.40, 2.52 | 0.030[0.0002<0,00% 0,10 |<0,020,005(<0,02 |0.00490.00420.00390.0003
H 0.057| 0.47 | 1.71 ] 0,002| 0,011} 0.05| 13,55 17.63 2.49 | 0.029[0.0019 0.003| <0.1 {<0,01K0.01 {<0.03 |0.00650.0070/0.00610.0009)
I 0.060| 0.48} 1.74|0.028/0.,009(<0,05| 13.30 17.58 2.43 | 0.027/0.0012 0.002| <0.1 |{<0.01K0.01 [<0.03 {0.00550.0106/0.00950,0011
K 0.058} 0.49 | 1.71 | 0.051{ 0.010f 0.05| 13.54 17.59 2.51 | 0.026(0.001§ 0.001| <0.1 |<0.01(0.01 <0.03 [0.00630.00890.00830.0006
L 0.055| 0.49| 1.68 | 0.0602/'0.010] 0.05| 13.66 17.76 2.49 | 0.025 0.0046 0.002| <0.1 |<0.01K0.01 [<0.03 [0.00640.00660.00600.0006
M 0.054 | 0.48( 1.74 0..027 0.010| 0.05| 13.49 17.70 2.50 | 0.024{0.0047 0,002} <0.1 |<0.01k0.01 [<©.03 {0.00390.00790.00680.0011
N 0.055] 0.50| 1.740.052 0.009} 0.05| 13.64 17.62 2.49 | 0.027/0.0047 0.002} <0.1 [<0.01x0.01 [<0,03 [0.00500.01230.01170.0006
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CHEMICAL COMPOSITION AND TREATMENT OF TEST SPECIMENS (TEM Foil)

CHEMICAL, COMPOSITION

SPECIMEN|  MATERTAL TREATMENT
C |[st|m| P s | ¥ | ecr | Mo | Co B N ||| o

Al STD 316 0.06 |0.65(1.64]0.028/ - |12.66(16.53(2.34| ~ |o.0001l0.002| - | - |o.0104 1015°Cx10MIN + 20% C.W
A2 |316+0.002¢C 0.002)0.55|1.61|0.032]0.011]13.09 [16.53 |2.540.002|0.0003 [0.0029] - | - |0.0058 " "
A3 |316+0.03W 0.056|0.55 1.56 |0.032}0.012( 13.18 |16.622.52{0.002|0.0004 {0.0255] - | - {0.0032 " "
A4 [316+0.0028 0.070(0.76{1.58(0.022|0.007(13.22 |16.32|2.53|0.001|0.0024 |0.0028 - | - (0.0049 " "
A5 (316 (LOW P) | 0.057|0.63[1.620.004]0.010{13.20 |16.89 [2.51/|0.002(0.0004 |0.0033} - | - lo.0058 " "
A6 |316+0.5Mb 0.06 |0.66|1.69/|0.026| - |[13.02[17.19|2.38{ - {o0.0001lo.002| - |o0.51| - 1200°Cx10MIN
A7 " " L L | om " I " " -l - 1200°Cx10MIN + 10% C.W.
A8 " L I L - " " LI - " " - - 1200°Cx10MIN + 20% C.W.
10 " " R _ " " Wl " " | o _ ;ggggcggg;nwoz C.W.»
Bl |316+0.2Nb 0.05 |0.64(1.69(0.027| - |[13.27[16.90(2.41| - [0.0001|0.002] - |0.21| - 1200°Cx10MIN + 20% C.W.
B2  |316+0.8Nb 0.05 |0.65[1.64]0.028| - [13.32{16.78[2.32{ -~ |0.002 [0.002| -~ |0.83| - " "
B3 |316+0.02¢C 0.0220.52 [1.58|0.031]0.013] 13.18 |16.69 |2.50{0.001[0.0006 |0.0038 ~ | - |0.0047 1015°Cx10MIN + 20% C.W,
B4  |316+0.25T1 0.07 [0.63[1.70{0.028| - [13.04|16.90|2.41] - |0.0001]0.002 p.26 | ~ |0.0095 1200°€Cx10MIN
BS " " L L - " " L " " " - " 1200°Cx10MIN + 10% C.W,
B6 " " o[ m [ ow - " " LI - " " " - " 1200°Cx10MIN -+ 20% C.W.
B7 " " moe |, - " " molo " " " - " 12000Cx10MIN + 30% C.W.
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CHEMICAL COMPOSITION AND TREATMENT OF TEST SPECIMENS (TEM Foil)

CHEMICAL COMPOSITION

SPECIMEN| MATERIAL TREATMENT
c Si | Mn P s Ni Cr Mo Co B N Ti | Nb 0
cl 316+0.0158 0.055(0,56§1.62 0.029 0.005{13,.12}16.88]2.55/0.001}0,0005|0.0173| - - |0.0070 1015°Cx10MIN > 20% C.W
‘ 1200°Cx10MIN + 20% C.W. =+

Cc2 316+0.25T1 0.07 |0.63;1.7010.028] -~ {13.04(16.90|2.41| - |0.0001|0.002 |0.26]| - {0.009 950°Cx6HR W.Q.
c3 316+0,4T1 0.05 |0.64(1.69]0.029| - 112.93|16.86|2.43] ~ [0.0001/0.002 |0.45| - [0.0086 1200°Cx10MIY + 20% C.W.

316+0.1C " "
C4 +0.07Ti+0. 14Nb 0.11 (0.68|1.69}0.027| - 113.37|16.81|2.41| -~ |0.0001[0.002 |0.07}0.14]/0.0062
G5 STD 316 0.06 |0.65|1.64|0.028] -~ |12.66|16.53|2.34| - |0.0001{0.002 - - |0.0104 10159Cx10MIN
C6 1] 1" 1 L1 " — " " " - "n t — _ Ll " _,,,102 C'W'
c7 " " " " Te - n i " _ n n - - 1 1010°Cx10MIN ~ ZOZOC N

650°Cx20HR =+ 950 Cx30MIN W.Q

CB " 1" T " " — n 1 ”" - " " -_ - 1t lolsocxloMIN+30% C.W.
co " " " n " - " " " - " " - = " 9500CxL0MIN
D1 316+0.1C 0.11 10.55|1.60(0.030/0.006|13.17|17.01|2.53(0,001|0.0004{0,0032| - - |0.0072 1035°Cx10MIN + 207 C.W,
D2 316+0.001B 0.065(|0.55(1.6370.02910,005113.14{17.01{2.54{0.001|0.0012|0.0022| - -~ |0.0045 " "
D3 316+0,1T1 0.05 {0.64({1.62|0.028] -~ |13.04)16.26(2.39| - |(0.0001|0.002 |0.11| - [D.0098 1200°Cx10MIN + 20% C.W.
D4 321 0.080/0.61|1.63[0.025|0.006|11.9817.28| - [0.001]|0.0003|0.0026{0.39| - |0.0048 " "
D5 347 0.087{0.55|1.66(0.020{0,006[12,15|17.66| - |0.003|0,0002[0.0035| - |0.74]|0.0037 " "
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#—~ 5 - Specimens contained in capsules

Test specimens

Gapsule Tensile TEM Foil (1) Density TEM Foil (2)
K01 |El E2 E3 Gl G2 G3 El E2 €1 G2 El E1l Gl1 Al-5 A2-5 A3-5 A4-5 A7-5 B1-12 B2-5
K11 |#1 H2 H3 Il 12 I3 Hl H2 I1 I2 Gl Hil 111 A5-5 A8-5 B6-5 C4-5 B3-5 B5-5 B7-5
801 K1 K2 K3 LI 12 L3 Kl X2 L1 L2 L1 K1l L1l C5-5 €6-5 C7-5 A6-5 C3-5 C8-5 C9-5
S06 ML M2 M3 N1 N2 N3 MI M2 N1 W2 N1 M1 W11 A9-5 B4-5 C2-5 Ci-5 DI-5 D2-5 D3-5
K02 |E& E5 E6 G4 G5 @6 E3 E4 G3 G4 E2 E12 €12 Al-4 A2-4 A3-4 A4-4 A7-4 Bl-11 B2-4
K1z |44 B5 H6 I4 I5 I6 H3 H4 I3 14 c2 H12 TI12 A5-4 A8-4 B6-4 C4—4 B3~4 B5-4 B7-4
502 |[K4 K5 K6 L4 L5 L6 K3 K& L3 L& L2 K12 L12 C5-4 C6-4 C7-4 A6—-4 C3~4 CB-4 C9-8
507 [M4 M5 M6 N4 N5 N6 M3 M& N3 W& N2 M12 W12 A9-4 B4-4 C2-4 Cl-4 D1-4 Dh—4 D5-4
K03 |[E7 E8 E9 G7 G8 G9 E5 E6 G5 G6 E3 E13 Gl3 Al-3 A2-3 A3-3 A4-3 A7-3 BI1-10 B2-3
K13 |67 H8 H9 I7 I8 1I9 H5 H6 I5 I6 63 H13 113 A5-3 A8-3 B6-3 C4-3 B3-3 B5-3 B7-3
S03 [K7 K8 K9 L7 L8 L9 K5 K6 L5 16 L3 K13 L13 €5-3 C6-3 C7-3 A6-3 C3-3 C8-3 (9-3
S08 M7 M8 M9 N7 N8 N9 M5 M6 N5 N6 N3 M13 N13 A9-3 B4-3 €2-3 C1-3 DI-3 D2-3 D3-3
K04 . |E10 ELl E12 G10 Gll G12 E7 E8 G7 G8 E4 El4 Gl4 Al-2 A2-2 A3-2 A4-2 A7-2 B1-9 B2-2
K14  |H10 H11 H12 I10 I11 I12 H7 H8 I7 18 G4 H14 TI1l4 A5-2 A8-2 A6-2 C4~2 B3-2 B5-2 B7-2
S04  |K10 K11 Ki2 L10 L1l L12 X7 K8 L7 18 L4 K14 L14 €5-2 C6-2 C7-2 A6-2 C3-2 €82 C9-2
S09  [M10 M1l M12 N10 N1l N12 M7 M8 N7 N8 N4 M4 W14 A9-2 B4&-2 C2-2 C1=2 D3-2 D4-2 D5-2
K05  |EL3 E14 E15 G13 Gl4 GLS E9 E10 G9 Gl0 B5 E15 G15 Al-1 A2-1 A3-1 A4-1 A7-1 B1-8 B2-1
K15  [H13 HM14 H15 113 I14 I15 H9 H10 I9 Y10 G5 H15 T15 A5-1 A8-1 B6-1 C4-1 B3-1 B5-1 B7-1
505  |K13 K14 K15 L13 Ll4 L15 K9 K10 L9 L10 L5 K15 1L15 C€5-1 €6-1 C7-1 A6-1 €3-1 C8-1 (9-1
S0A  [MI3 M14 M15 N13 N14 N15 M9 MI10 N9 N10 N5 M15 N15 A9-1 B4-1 €2-1 Cl-1 D1-1 D2-1 D3-1
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Specimens contained in spare capsules

Test specimens

Capsule Tensile TEM Poil (1) Density TEM Foil (2)

K06 { ES1 ES2 ES3 GS1 GS2 GS3 ES1 ES2 GS1 GS2 ES1 ES3 GS3 Al-16 A2-16 A3-16 A4-16 A5-18 A6-18 A8-18
KO7 | HS1 HS2 HS3 TS1 IS2 IS3 HS1 HS2 181 IS2 Gsl HS3 1S3 A5-16 A8-16 B6-16 C4-16 B4—29 C5-18 C6-18
K08 | KS1 KS2 KS3 LS1 LS2 L§3 KS1 KS2 LS1 1L§2 151 KS3 LS3 C5-16 C6-16 C7-16 A6-16 Al-32 A2-19 A3-19
K09 | MS1 MS2 MS3 NSL NS2 NS3 MS1 MS2 NS1 NS2 NS1 MS3 NS3 A9-16 B4-16 C2-16 C1-11 A4-19 A5-19 A8-19
KOA | FS1 ¥S2 ¥S3 FS4 FS5 FS6 FS1 FS2 FS3 ¥S4 FS1 | FS5 FS6 Al-17 A2-17 A3-17 A4-17 B6-19 C4-19 C5-19
KOB |FL F2 F3 Fki F5 T6 F1 F2 F3 ¥4 F1 F5 F6 A5-17 AB-17 B6-17 C4-17 Al-33 A2-20 A3-20




Each capsule has such as following marks on end

plug.

Bottom

Top

S

©

Cross mark for
diameter measurement

B—3 marking of capsule

Specimen mark

£-7 Arrangement of capsules
Stage
B 1 2 3 a 5
Bottom ?op
Material ‘
a :0 K0l K02 K03 K04 K05
Material  xi1 K12 K13 K14 K15
S01 502 503 504 s05
Material
S0
S06 S07 S08 $09 S0A

K06 ~ K09, KOA, KOB: 6 spare capsules
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| GROUP NUMBER ENERGY MEY - KEV LETARGY
1 14.5 - 3.68 Mev { 1.35
2 3.68. - 2.23 Mev{ 0.5
3 2.23 - 1.35 Mev | 0.5
4 1.3 - 0.821 Mev 0.5
5 0.821 -  0.498 Mev | 0.5
5 0.498 -  0.302 Mev | 0.5
7 0.302 -  0.183 Mev | 0.5
8 © 0.183 -  0.111 Mev | 0.5
9 0.111 ~  0.0674 Mev [ 0.5
.10 67.4 -~ 40.9 Kev.| 0.5
11 -40.9 - 24.8  Kev.| 0.5
12 24,8 - 15,0 Kev | 0.5
13 . 15,0 - 9.12 Kev | 0.5
14 ' 19,12 - 5.23 Kev| 0.5
15 ' 5.53 - 3.36 Kev | 0.5
16 3.3 '~ 2.04 Kev| 0.5
17 2.00 - 1,23 Kev | 0.5
18 © 1.23 - 0.748 Kev | 0.5
19 0.748 -  0.454 Kev | 0.5
20 0.454 -  0.275 Kev | 0.5
21 . . 0.275 - 0.101 Kev | 1.0
22 0.101 - 0.0226 Kev | 1.5
23 0.0226 -  0.00306 Kev | 2.0
24 0.00306~  0.000414 Kev | 2.0
25 thermal | -

“Cote" means height expressed in millimeters -zero is core mid plane.
"Flux rapiJe? means flux of neutrons of energies higher than 0.111 KEV
(eight first enrgy groups). ,

Unit for fluxes is n/cmz.s and values are for caracteristic

conditions.
— 138 —




—_PT -

CCTE

35

70

1ah
175
210
245
286G
315

350

POSITION €302 FLUX &

GRGUPE 1

Ce2452E+13
0.2953E+12
C.T33CZ+13
C.1C98E+LS
O.1724E+18
0.2006E+14
0.4749E+14
Q& LETEYL1S
0. TCOHEYL4
0.7235E+14
0.7621E+15
0.73860E+14
G.b66G9E+14
C,2621E+1%
0.3897E+14
C.2521e+14
0.1648E+14
0.1135E+14
G.72C5E+13
0.4056E+13

C.LE897E+13

25 GRUUPES
GROUPE 2  GRGUFE 2
Co7H92E+12  (.1814E+14
D 1ISNE+1a (25910414
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REPUBLIQUE FRANGAIBE

COMMISSARIAT A L'ENERGIE ATOMIQUE

CENTRE D’ETUDES NUCLEAIRES DE CADARACHE
DEPARTEMENT D'EXPLOITATION DES REACTEURS

ADRESSE r 3
BOITE POBTALE N& 1 M. Y. ISHIDA
13-SMNT-PAUL-LEZ-DURANCE : gﬁg Project
- 1-Chome Akasaka
TELEPHONS MINATO-KU
299000 CARARACHE TOKYO

Service d'Exploitation et JAPAN
d'Expérimentation :

de RAPSODIE :

—_— we 19 avril 1978

SIER/78-179
FM/RM - C1t-3076

Dear Mr. ISHIDA,

We have received your letter giving yours agreement on PNC 8-4 drawings
and yours new temperature requirements for PNC 9 experiment. We have designed
the PNC 9 irradiation rig in order to have the requested temperature on the
capsule-tubes. So as you do not want to drill holes in the capsules to fill them
with sodium, you will notice that the specimens, inside the capsules, will reach
higher temperatures. For instance, the specimen of the third stage will achieved
a temperature of 740°C, although the temperature of the capsules is 600°C.

Can you give your agreement on the data listed below ?
#—-9 RHRE

Stage 1 2 3 4 5

Capsule 2o 450 500 600 550 550
tempgrature (°C) oul, 400 09 ¢37 872 49 ¢
Specimen 485 600 740 635 580

temperature (°C)

Yours sincerely, (e
s
) ’/ -

J.P, PAGES

Chef de 1a S.I.E.R.
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PACKING LIST AND SHIPPING NOTICE

POWER REACTOR AND NUCLEAR FUEL DEVELOPMENT CORP.
FUEL & MATERIAL ASSESSMENT SECTION TOKAI WORKS
TOKAI-MURA, IBARAKI-KEN  JAPAN
' DATE. Dec, 1, 1977

SHIPPED TO |
M. ALAIN BEL
Chef de la section d'irradiation et d'experimentation
de Rapsodie

CENTER D'ETUDES NUCLEAIRES DE CADARACHE

Boite Postale n°l
(13) SAINT PAUL LEZ DURANCE
FRANCE

QUANTITY
Sample Capsules and Temperature Monitor for PNC-9 Experiment

26pcs. 80mmLong, 6.5mmO.D. AISI Type 316, Capsule
Material KO: K01, K02, K03, K04, K05, K06,
K07, K08, K09, KOA, KOB
Material Kl: K11, K12, K13, K14, K15
Material S0: Sso0l, s02, s03, 504, s05, sS06,
s07, s08, s09, S0A

20pcs. 15mmLong, 2.1mmO.D., $iC Temperature Monitor

i T

i
APPROVED BY /yégf ,"/¢@MWA4£
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1 Dewgity| N2 &p.qw 2960 | 2960 | 26,008 | 13788 %\0'.1.‘
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/ 26,377
2546 /
2445 [/
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-3 REPUBLIQUE FRANGAISE

COMMISSARIAT A L'ENERGIE ATOMIQUE
CENTRE D’ETUDES NUCLEAIRES DE CADARACHE

DEPARTEMENT D!EXPLOITATION DES REACTEURS

ADRESSE r

BOITE POSTALE N©& 1

13 - SAINT-PAUL-LEZ-DURANCE M. Y, ISHIDA

FBR Project
— PNC

TELEPHONE :

- 1 CHOME AKASAXA
285-90-00 CADARACHE MINATO KU

Service d'Exploitation et TOKYO

d'Expérimentation L JAPAN

de RAPSODIE

LE 12 mai 1978
SEER/SIER -78/229
Clt 3076 — FM/RM

0BJECT ; PNC 9 EXPERIMENT

We have the pleasure to send you the following documents :

~ 6 copies of technical notice GET 78/086 giving the metrology
(length, diameter and weight measurements) of the capsules.

- A pocket containing the negatives of the 6 photographs corres-
ponding to figures 1, 2 and 3 of the preceeding notice.

Yours sincerely,

Le Chef de la S,IL.E.R.

L
R e £}

J.P. PAGES
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CHARACTERISTICS of SPECIMEN CONTAINERS

"P.N.C.9"

1. METROLOGY :

1.1 - Length measurements.
These have been made by means of a "PALMER" having a range of

75 to 100mm with a precision of 1/100th of a mm.

Results are given in Table I, in several cases, non parallelism

of end surfaces was observed.

In this case the indicated value is the minimum one.

1.2 - Diameter measurements.
The dismeters have been measured by means of a PALMER having

a capécity of O to 25mm with a precision of 1/100th-of a mm.

Following schematic shows the measurements which were made.

Cote

2 measurements made in perpendicular directions xy, were re-
peated in 3 positions (- 35mm, 0, + 35mm). Table II shows the

list of the obtained values.

2., WEICHT MEASUREMENTS :

They were made on a "METTLER" precision balance with a milli-

gram precision. The weights observed are indicated on Table III.
3. EXTERNAL ASPECT

Photographs of each series of specimen wvere made. Figures i,

2 and 3 give the aspect before irradiation of the containers.

A set of negatives is also delivered separately.
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AGREEMENT FOR PNC 9 RIG EXPERIMENT
'CONTRACT VEN 0701



Betwecen

The POWER REACTOR AND NUCLEAR FUEL DEVELOPMENT
CORPORATION having their principal office at 9.13 1 CHOME,
"AKASAKA MINATO-KU, TOKYO (JAPAN) hereinafter called -
PNC. o |

" of the one pa.r"t,

And

COMMISSARIAT A L'ENERGIE ATOMIQUE ( hereinafter called
CEA) having their principal office at PARIS 15e, 29-33 rue de la
Fédération FRANCE S -

of the other part,

IT 1S HEREBY AGREED AS FOLLOWS:
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Article 1 UNDERTAKING

‘ ' This contract has for object to irpédiate in the
RAPSODIE Reactor sarhples mounted in a rig (PNC IX) (tubes,
plates and tensile spécimens. .., and to defline between PNC and
C.E.A. all the necessary works before, during and after the
irradiation (calculations, tests, inspections, irradiation condi-

tions, examinations).

Article 2 DOCUMENTS, MATERIALS AND SERVICES PROVIDED -

2.1

2.2

2.3

2.4

2.5

BY PNC

PNC shall write a file of speciﬁcatioﬁs which
contains all the informations and calculation data listed in appen-
dix 1. This file shall be approved by C.E.A. who give their

remarks,

PNC shall supply the samples and Sic monitors

as listed in appendix II.

PNC shall supply the contro documents of sam-
ples manufacturmg as listed in appendix 11I. PNC shall send to
C. E A. six copies of the Enghsh translation of these documents.

All these m.aterials shall be sent to C.E.A. in
accordance with the time schedule specified in app'endix VI,
Centre d'LEtudes Nucléaires de CADARACHE, Départment des
Réacteurs a Neutrons Rapides (A l'attention de M. BEL -
Batiment 208) B.P. n° 1 - 13115 SAINT-PAUL-LEZ-DURANCE-
FRANCE) |

PNC shall arrange at their own expenses the
transportation of the supplies from JAPAN to FRANCE and shall
issue all the.-necessary orders for this service. PNC shall be
responsible for the compliance with the relevant transport
regulations and code of practice, and for obtaining, prior to the

actual movements the requisitc certification or other approval



from the competent authorities. PNC shall provide suitable

containers for transportation of these materials.

Article 3 SERVICES AND SUPPLIES PROVIDED BY C.E.A. .l

3.1 Before irradiation:

3.1.1 ' C.E.A. shall examine the PNC file of specifi-
cations as provided in article 2.1.

3.1.2 C.E.A. shall make the calculations and draw- .
ings of rig according to PNC specifications as provided in
article 2.1. These drawings shall be sent to PNC for
agreement., After this approval they shall be the official
drawings and the only one to be used for manufacturing.

3.1.3 : C.E.A. shall fabricate two rigs for irradiation.

3-1.4 ' C.E.A. shall carry out in their laboratories
all the examinations and in appendix V Paragraph 1.

3.1..5 C.E.A. shall conduct in their workshop the
assembling of the two rigs.

3.2 Irradiation:

After the satisfactory results of the examina-
tions, inspections and tests provided, C.E.A. shall make the
decision concerning the initiation of irradiation test in the RAP-
SODIE Reactor. In this case, C.E.A. shall conduct the load-
ing of the rig in the adequate position chosen by mutual agreement
in accordance with the time schedule provided in appendix VIII.
C.E.A. shall make best possible efforts to reach the irradiation

conditions as agreed and described in appendix IV.

The rig shall stay in the reactor for whole period

of irradiation campaigns, according to the program in anticipated

nominal starting and finishing dates of forthcoming schedule



‘reactor campaigns énd they shall inform PNC as soon as possible
if a major change in the.dates so advised appears likely to be

necessary.

3.3 Intermed:ate examination 1

C.E.A shall perform one 1ntermedlate examinas~.
tion a&s provided in.append;x.IV and as described in appendix V

paragraph II.

d.4 Final examination :

. C.E.A, shall perform the final examination as
provided in appeddlx 1v and as descrlbed in appendlx V paragraph
111, ' ’

3.5 | _ Regorts 3
' C.E.A. shall supply to PNC all the reports_

provided in appendix VI, These reports shall be. lssued in six

coples in English translatlon.

3.6 : _- 7 ;' Return of remnanis @ _
3.6.1 After irradiation C.E.A. shall prepare for the return af all

remnants of parts supplied by PNC (Samples and SIC). C.E.A,
shall storé these remnants freg:of charges for four months

- since CEA shall infbrmlPNC'ﬁhe‘da%gs§wﬁen the remnants are
ready for return. THEVStdrégé,by'E.E.A.'éhall be free of chargs
during the four months following the advice date. Thereafter
C.E.A. shall ask PNC to pay the storage charges at the rate
of 500 F.F./day. C.E.A. shall inform PNC three months in

advance when the remnants will be ready for return,

3.6.2 PNC and C.E.A. shall each appoint a representative who together
shall be responsible for the coordination of transport arran-

gements,

3.6.3 All these remnants sﬁall be sent tc.JAPAN'at the following
address : PNC Laboratories _ | L
Oarai Engineering Center .
Power Reactor and Nuclear Fuel Development Corporation

Barai, Ibaraki, Japan
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Article 4 PNC's REPRESENTATIVES

4.1

4.2

4.3

bL.b

PNC shall have the .right to send two repre-
sentatives as observers in CEA's facilities to be present during

the services specified in Article 3.

The length of stays or visits of the representa-

tives shall be limited to 10 men-days.

C.E.A. shall provide the representatives with

- the necessary services during their stays office and usual fur-

niture, usual office equipments and stationary, telephone (except
long distance calls) and cafeterias, medical or housing assistance

and so on.

Dufing their stay in CEA's facilities, the repre-
sentatives shall observe the safety and disciplinary rules in
force in CEA's facilities. In particular, to enter some of the
facilities, they will be asked to observe the instructions given

from CEA's responsible authority.

Article 5 DELAY OR CANCELLATION OF THE EXPERIMENT

-5.1

C.E.A. reserve the right to delay, to cancel or

to terminate the irradiation in the Rapsodie Reactor at any time
for safety reasons.
5.2 PNC shall have the right to cancel the irradia-
tion experiment in case of the following reasons:
5.2.1 If C.E.A. estimate that the start of the irradia-
_tion will be delayed by six months or more from the tentative
schedule specified in appendix VIIL,
5.2.2 If C.E.A. estimate that the completion of the

irradiation will be delayed by six months or more from the



5:3

5.4

- 5.5

5.6

tentative schedule specified in appendix VIII,

If the irradiation conditions, as specifiéd in
appendix IV, cannot be reached, PNC and CEA shall decide, by

mutual agreement, cancellation or continuation of the irradiation.

In any case, Article 6 shall be applied.

: In case when the situation as described in 5.2
and 5.3 arise, C.E.A. shall promptly notify PNC by regiétered
mail of these situations. PNC shall, within thirty days after
receipt of these notifications from C,E.A., notify C. E.A. of

the decision as to continuation or cancecllation of the irradiation.

In the event the irradiation is cancelled or
terminated due to the reasons as described in 5.1, 5.2 and 5.3

above, C.E.A. shall reimburse PNC the amount received by the

“date of receipt of the letter of cancellation, less costs’incurred

prior to the receipt of the said notification.,

In the event that PNC and C.E.A. agree to
conduct the irradiation in spite of the reasons described in
5.2 and 5.3, the irradiation tentative schedule as specified in

Appendix VIII shall be revised by mutual agreement,

Article 6 PRICES.

6.1

PNC shall pay for the supplies and services

provided in the article 3.1.

... PNC file examination and all works neces-
sary to bring the irradiation to a successful issue (article 3.1.1
and 3.1.2),
checentrasananas teeseretrasacusennsrsneses 35,500 FF
......... Fabrication of two rigs ... 46,000 FF

TOTAL PRICE ..... 81,800 FF
SE



6.2

6.3

6.4

6.5

PNC shall.pély for the PNC IX irradiation as
provided in article 3.2 for one equivalent full power day (EFPD)
in a type 03-02 position ....... 5/750 ¥T/EFPD

PNC shall pay for one intermediate examination

of PNC 1X rig as provided in the article 3.3 the total lump sum

“of 152,000 FF. .

PNC shall pay for the final examination of PNC
IX rig as provided in article 3.4 the total lump sum of 107,000
FF.

The prices as provided in the Articles 6.1, 6.2,
6.3 and 6.4 are December 1974 prices; they will be steady and
non revisable up to December 1975. After this date, they will

be actualised by applying of the following escalation clause:

P - Po (0.20 + 0.20 (o +0.15 -5 + 0.45 5=
in which 7 '
P = Actialised price;
Po - Price as provided in the Articles 6.1, 6.2, 6.3 or 6.4;
PSdAoc = December 1974 miscellaneous products and services

) index; ’
PSdA = Average value of the same index for the period of exe-

cuting of the supplies or services provided;
To = December 1974 stainless steel sheet index;
T = Average value of the same index for the period of
executing of the supplies or services provided;
So = December 1974 salary index;
S = Average value of the same index for the period of

executing of the supplies or services provided.
All the indexes referred above are published in

the monthly french magazine "BULLETIN MENSUEL DE
STATISTIQUE" (I.N.S.E.E. - 29, Quai Branly - 75700 PARIS)
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or in the periodical "BULLETIN OFFICIEL DES SERVICES
DES PRIX" (26, rue Desaix 75732 PARIS CEDEX 15).

. The revision of prices shall be calculated with
the escalation formula provided above at the same time when the
invoices for the services carried out are established. PNC shall
be required to make the payment for the escalation charges after
all payments are completed, However total sum of the escalation
charges shall not exceed the sum of 439,885 FE.

Article’7 . PAYMENT

7.1

7.2

7.3

7.5

The prices as provided in the article 6.2 shall

be paid by PNC as specified in appendix VII,

C.E.A. shall, within 30 days of the presentation
of the reports on pre-irradiation work, at the end of each campaign
of irradiation, at the date of the presentation of the reports, on
each intermediate and final examinations, submit invoice to PNC

in respect of the sums due at the time of submission of the invoices,

In the event of the premature interruption or
termination of any scheduled experiment during irradiation, C.E.A.
shall submit an invoice to PNC for payment in respect of the sum
due for the irradiation up to the date calculated as provided in

article_ 5.

1f C.E.A. at the written PNC's request, agree
to undertake work not foreseen in this contract, a particular

quotation will be issued in due time by common agreement.

PNC shall make payment, within 40 days of the
receipt of each invoice, to the BANQUE NATIONALE DE PARIS
in AIX EN PROVENCE ( FRANCE) for the account of C.E.A.,

free of all charges.
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Article 8 GUARANTLEE

All information supplied by one party to the
other within the terms of this Agreement shall be considered as
repreéenting the best knowledge and conviction of the supplying
party, but the supplying party does not give any guarantees as
to the accuracy of the information and shall not be considered as
being responsible for the possible consequences of any usc of

said information.

Article 9 CONFIDENTIALITY

All information required by C.E.A. regarding
the material shall be treated by C.E.A. as confidential.
C.E.A. shall not disclose it to any third party without prior
written consent of PNC. All information acquired by PNC
regarding the examination, performances and operation of the
Rapsodie Reactor or any other equipment of C.E.A. shall be
treated by PNC as confidential.

PNC shall not disclose it to any third party

without prior written consent of C. E.A,

Article 10 RESPONSIBILITY

10.1 | C.E.A. shall be solely responsible for damages
resulting from a nuclear accident occurred in its facilities in

the course of execution of this Agreement.

10.2 PNC shall be responsible for non nuclear
damages that it or its representatives might cause to third
parties or to CEA's facilities. -

PNC shall be responsible for industrial
injuries and professional disecases of its representatives, and
for compensation of damages to its properties during their stays

in CEA's facilities.
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- Article 11  INDUSTRIAL PROPERTY

11.1

11.2

11.3

11.4

11.5

The right in inventions arising from any

scheduled experiment shall be dealt with as follows:

For any invention which is made by C.E.A.
staff and which relates primarily to the fuel pins being irradiated
and the spare pins, the rights throughout the world in said inven-
tion shall be assigned to PNC with an irrevoc able royalty-free,
non-exclusive licence to C.E.A. on any patents arising therefrom

with right to sub-licence.

- 'For any invention which is made by PNC staff
and which relates primarﬂy to RAPSODIE or other property
belonging to C.E.A., the rights throughout the world in said
invention shall be assigned to C.E.A. with an irrevocable,
royalty-free, non exclusive licence to PNC on any patents arising

therefrom with right to sub-licence.

In the event that one party, having the right to
seek patent protection for an invention, chooses to forego that
right then the other party shall be entitled to seek patent pro-
tection for that invention subject to the understanding that said
former party shall be entitled on request to a royalty-{ree irrevo-
cable 1iccncé with the right to sub-licence under any patents

granted.

Without prejudice to the rights of the parties
hereto to granf sub-licences under articles 11.1 and 11.2 the
party proposing to grant any sub-licence shall, before so doing,
consult the other party with a view to coordination of them their

licensing policies to such extent as can be agreed.

PNC shall hold CEA harmless and indemnified

against all actions which may be brought and all claims or
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demands which mziy be made in respect of any infringement of
letters patent concerning any fuel pins and material specimens
supplied by PNC,

Article 12 SCHEDULLE

The present agreement shall be performed ac-
cording to the schedule provided in appendix VIII. The contract
shall be terminated no later than 30th of June 1978.

Article 13 FORCE MAJEURE

Neither party shall be liable for failure to per-
form its part of this agreement when such failure is due to any

cause beyond the control of the parties.

Article 14  ARBITRATION

All disputes arising in connection with the
present agreement shall be finally settled under the rules of
conciliation and arbitration of the International Chamber of Com-
merce by one or more arbitrators appointed in accordance with

the rules., Any arbitration shall be held at Tokyo, Japan.

Article 15 LAW

This agreement is subject to French Law.

Article 16 NOTICE

Any communication or notice réquired to be
given by one party to the other under this agreement may be
transmitted by hand, air mail, telegraph or teleprinter to the

following addresses:



Director, Contract Division

POWER REACTOR AND NUCLEAR
FUEL DEVELOPMENT CORPORATION
9-13, 1-chome Akasaka Minato-ku,
Tokyo, JAPAN | :

- PNC

- C.E.A. : CENTRE D'ETUDES NUCLEAIRES DL
| | CADARACHE
Groupement des Affaires Commerciales
Boite Postale n® 1
13115 SAINT-PAUL-LEZ-DURANCE
FRANCE -

Article 17 CANCELLATION OF PREVIOUS DOCUMENTS AND
COMMUNICATIONS

17.1 This agreement shall constitute the entire agree-
ment reached between C.E.A. and PNC and supersede all-previous
documents made on the same subjects between the parties to this
agreement inclucfl'ingany exchange of letters as well as all memo-

randa, notes and data.

17.2 " Modification or additions to the provisions of
the agreement which might result in modification of price, schedule
or responsibility shall be made only by additional clauses to this

agreement,

Article 18 ]APANESE GOVERNMENT APPROVAL

The effective date of this agreement shall be

the date of the requisite approval of the Government of Japan.

" PNC shall inform C.E.A. immediately after
such appfoval has been obtained and until such time as it is
obtained neither party shall have aﬂy obligation whatsoever under

this agreement.



In witness whereof, the parties have executed

- this agreement as 6f, 20 dazat o} MHarel , 1996,

POWER REACTOR AND NUCLEAR FUEL
'~ DEVELOPMENT CORPORATION,

by %M’f/ jﬁ;’ffté’//ék ‘

COMMISSARIAT A L'ENERGIE ATOMIQUE,

by-




APPENDIX 1

SPECIFICATIONS FOR PNC IX EXPERIMENT

1- - SPECIFICATION FILE

I-1 General description of the experiment

1-2 Specifications of all the samples
- Material specifications
Dimensions

Heat treatments
Chemical composition
Elaboration _
Mechanical properties in the range of 400 °c
to 700 °C

1 +3 Operating conditions
Temperature:
Maximum fluency

Number of intermediate examination and
correspondirg fluencies.

I - 4 Quality control and testing procedures on materials -
supplied by PNC (See appendix 11)

1 -5 Loading scheme of the speciments in the rig for
each story with marks of specimens ~

I1-6 General specifications for operations concerning
the intermediate and final examination.

1l - REFERENCE DOCUMENTS

Drawings prepared by C.E.A. and approved
by PNC shall be the reference documents.

After mounting of the rig the assembly report
and the drawings certified in conformity with fabrication
shall be the only authoritative documents.



APPENDIX 1

'DELIVERY DISTRIBUTION FOR PNC 1X

1 - PNC SUPPLIES

PNC shall supply:

- 25 tubes, section 5.6 - 6.5 mm, (20 for irradiation,
5 for spares), length 80

~ _20 Sic monitors (15 for irradiation, 5 for spares)

- All the samples necessary 1o put in the tubes according
the PNC choice, plates, tensile specimens or other
shapes. These samples shall be supplied in adequate
number for the irradiation and for spares
( At least 5 samples of each shape for spare).

i1 - C.E.A. SUPPLIES

C.E.A. shall supply
- two rigs for irradiation
. 15 SIC for monitoring the temperatures.
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APPENDIX IiI

CONTROL DOCUMENTS

1 - GENERAL DATA

1 -1 Elementary control operation

A document shall be issued after each elementary
control operation in order to know all the characteristics
of each sample in connection with the manufacturing references.

Im-2 General control docuxﬁent

The general control document shall gather all
documents issued from elementary control operations. It shall
include all the tests and inspection results mentioned hereunder,

Il - CONTROLS TO BE ACHIEVED ON MATERIALS PROVIDED
FOR PNC IX BY PNC

- Dimensional controls of each tube and of each sample
- Chemical analysis of different types of used materials
- Control of the markings
- Controls during the elaboration of materials

- Check of final metallurgical state of each material.
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APPENDIX 1V

IRRADIATION CONDITIONS

1 - TARGET NOMINAL IR‘RADIATION CONDITIONS

1-1 The rig shall be loaded in a type 03 - 02 position
of RAPSODIE Reactor core in order to obtain:

- Temperatures in the range 400 °c ~ 700 °C
- - A target fluency O ._79){1_023 n/cm? * 0.5¥1022 n/cm?

REMARK

PNC IX irradiation shall be made at the beginning in
alternation with PNC VIII in the same position (03 - 17) that
is to say that PNC IX rig shall be loaded in this position during
the two runs where PNC VIII rig will undergo the two intermecdiate
examinations. After the end of PNC VIIl irradiation, PNC IX
shall stay in this position for all the irradiation time,

1-2 Two intermediate examinations are provided:

- The first one after about 24Q equivalent full power days
( Fluency about 5. 1022 n/em _

1-3 A final examination is provided after the completion
of 240 irradiation equivalent full power days more.

I1 - NOMINAL REACTOR REFERENCE COI\EDITIONS

Il -1 Characteristic conditions

- The characteristic power is the power determined
according to the reactor loading of each campaign, which
corresponds to the characteristic flux at reactor center
of 3.2¥1015 n/em2/s ( Total flux)

- The characteristic sodium flow rate in RAPSODIE reactor
corresponds to a pressure drop across the core of %380
mb. '

- The "E.F.P.D." equivalent full power day corresponds
to a day during which the reactor has been operated conti-
nually at the characteristic power.

nm-3 Summary of nbminal reactor reference conditions

- Total flux at reactor center: 3.2X1019 n/cm2/s )

-  Sodium inlet temperature 400 °c

- Pressure drop across the core 2,350 bars



APPENDIX 1V

( Continuation)

Inm- 3 Duration of irradiation campaigns

Nominal duration of campaigns is 48 days.

JHI - IRRA‘].)IATION SCHEDULE

- Number of E.F.P.D. corresponding to a ftux of
0,79 %, 104 1‘1_['9)112 at the maximum flux level at 1he type

-02 po position is about 374_days

- “Time necessary to make an intermediate examination
on rig and samples is 1 to 2 months.

- Time necessary to make the final cxammat‘on is about
3 months.
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APPENDIX  V

- EXAMINATIONS

PRE-IRRADIATION EXAMINATIONS

- Total length of each tube with accuracy * 0.05 mm

- Weight of each samplé with accuracy ¥ 1 mng

INTERMEDIATE EXAMINATIONS'

- Visual examination and photography
- Dismantling of the rig and extraction of samples

- Exchange of temperature monitors and new measurements

B NI JUR (S

- Reassembling of specimens in a new rig.

FINAL EXAMINATION

: C.E.A. shall perform all the operations provided
in appendix V, paragraphs I1I.1, I1.2, 11.3, and shall insert speci-
mens in a suitable container ready to be placed in a cask for trans-
portation.,

OTHER EXAMINATIONS

. All the other examinations which should be asked
by PNC, on the samples as measurements tests... and so on and
which are not provided in this contract, will form the subject of an
amendment a this contract. :
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APPENDIX VI

C.E.A. REPORTS

1 - REPORTS ON WORK BEFORE IRRADIATION

I -1 On material supplied by PNC

- Results of the various inspections

1-2 On the rig
' - Assembling report

i1- IRRADIATION REPORTS

m-1 At the end of each irradiation campaign ( Run)
- Diagram of the sodium inlet temperature
- Diagram of the total power

- Diagram of the reactor sodium flow rate

Fluency on the specimens

-2 At the end of each irradiation a complete report of
the entire irradiation including®

- A summary of each run
- The results of the flux and temperature monitors

iil - INTERMEDIATE AND POST-IRRADIATION REPORTS

Any work performed in hot cells ( see appendix
v paragraph 1I and 111) shall be described in a report sent to PNC.
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APPENDIX VII

COST OF IRRADIATION

NORMAL PRICE Po.
| This is the daily price when the RAP SODIE

reactor is operated at a power included between 90 % and 100 %
of the characteristic power (as defined in appendix IV )

CALCULATED PRICE P

If the effective average daily power is smaller
than 90 % of the characteristic power, the daily cost of irradiation
will be given by: :

_ _ _ g L LWED)Y
P (D = Poy x(~yc )
- Po~ : As defined above
- WC -+ Characteristic power
-~ WE : Effective average daily power . |
- -—%— " : Represents the fraction of day during which

. RAPSODIE reactor is operated at a power
higher than 100 kW.



To

To + 1 MONTH

To + 1.5
To +2
To+ 3

To + 4

To + 12

To + 14

To + 22
To + 23

APPENDIX VIlI

TIME SCHEDULE

RECEPTION AT CADARACHE OF SPECIFICAIIO\I
FILE :

REMARKS OF C.E.A. ON SPECIFICATION FILE
AND DESIGN OF THE RIG SENT TO PNC '

AGREPMENT BETWEEN PNC AND C.E.A. ON
CALCULATIONS AND DRAWINGS : .

RECEPTION AT CADARACHE OF PNC SUPPLIES

‘AS PROVIDED IN ARTICLE 2.2
END OF MOUNTING OF ALL THE SAMPLES AND

ASSEMBLING OF FIRST RIG
LOADING OF FIRST RIG IN RAPSODIE REACTOR
BEGINNING OF THE FIRST INTERMEDIATE

"EXAMINATION

LOADING OF SECOND RIG IN RAPSODIE

"REACTOR

END OF THE IRRADIATION

~ END OF FINAL EXAMINATION
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- ORIGINAL

Amendment of the Agreement

for PNC 9 Rig Experiment
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Amendment No.
VEN 0701
5030012

1



This Amendment is made on 30th day of March, 1976 between The
Power Reactor and Nuclear-_ﬁel Development Corporation having
their principal office at 9-13, l-chome, A‘ké.saka., Minato ~ku, Tokyo,
Japan (hereinafter called "PNC'") of the one part and Commissariat a
l'Energie Atomique having théir principal office at Paris 15%, 29-33
. rue de la Federation, France (hereinafter called "CEA') of the other

"~ part.

_ Whereas under the provision of the Agreement between PNC and CEA
dated 20th Maxrch 1975 ‘(VEN-O’?O]}) CEA are irradiating PNC 9 rig’

in the Rapsodie Fortissimo Reactor,

Whereas PNC have requested to continue irradiation in order to

increase-the total fluency,

Whereas CEA are willing to continue the irradiation as r'equest'ed by

PNC,

Now therefore it is hereby agreed as follows.

Article 1

The second sentence of Article 12 shall be modified as follows.

"The contract shall be terminated no later than 31st day of Mearch-
Forels, December 1980".
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Article 2

The target fluency of "0.79 x 1023 n/cm? * 0.5 x lozz_n/cm_z"

' specified in Appendix IV, I, I-1 shall be modified as "0.97 x 1023
‘n/em? t 0.5 x 1022 n/em® ' ' ‘

Article 3

The first sentence in Appendix IV, II shall be modified as follows.

“-Number of E.F.P.D. corresponding to a flux of 0.97 x 1023

n/cm?

about 454 days. '

at the maximum flux level at the type 03-02 position is

Article 4

The time schedule of "End of the irradiation'' and ""End of final
examination .;',pecified in Appendix VIII shall be modified as

~ UTo + 30" and "To + 33" respectively.

Axticle 5

Al of the provisions of Agreement VEN0701 except those modified

by this Amendment No.1 shall remain effective.
In witness whereof, the parties have executed this Amendment.

Power Reactor and Nuclear Fuel Commissariat a
Development Corporation | 1'Energie Atomique

MANAGER ConTRACT DIvisiond
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