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The gas loop, OGL-l, installed in JMIR is the only facility for irradi-
ation of full-size fuel rods under a simulated condition of the experimental
reactor. One fuel assembly is irradiated every year in OGL-1. This report
describes the irradiatiomn éxperiment of the first and the second fuel
assemblies. Each fuel assembly has three fuel rods inserted in a graphite
block. Irradiation periods are two reactor cycles for the first and four
reactor cycles for the second, maximum burnups are 4500 MWD/T for the first
and 8700 MWD/T for the second and estimated maximum compact temperatures
are 1380°C for the first and 1370°C for the second fuel assemblies. ' Post
irradiation examination revealed a bowing of the sleeves to a small extent.
Tt was also revealed that the fuel compacts have neither cracks nor defect

and that the particles were not broken during irradiation.
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Summary

This is the first report on a series of 0GL-1 irradi-
ation, describing the results of the first two irradiations

( the irradiations of the first and the second fuel assemblies ).

1) 0GL-1 fuel assemblies

One fuel assembly has been fabricated every year.
Some alteration in the configulation has been made each
year, but there was nb significant difference between the
configulations of the first and the second fuel assemblies.
Three holes for fuel rod accomodation were drilled in a
graphite rod of 80mm dia. and 850mm long to make a graphite
block ( which correspond to the graphite block of the fuel
element for the experimental reactor ). Materials of the
block are isotropic graphite SE2-24 and fine grained isotropic
graphite 1G-11 for the first and the second fuel assemblies,
respectively. Fuel rods for both the first and the second
fuel assemblies consist of sleeves made of IG-11 graphite
measuring 30mm outer dia. and 800mm long, fuel compacts
encased.in the sleeves, graphite felt for buffer placed at

both ends of the compact stacks and end plugs made of graphite.
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The numbers of the compacts per fuel rod are 18 and 20 for

the first and the second fuel assemblies, respectively.

The dimensions of the compacts are 24mm outer dia., 8mm

inner dia. and 40mm long and the same diameters and 36mm

long for the first and the second, respectively. Particle
loading fractions are 22vol% and 30vol% for the first and

the second, respectively. In the first fuel assembly, particles
of the preliminary design specification were used, whereas

in the second, particles of the Mk-III design. Uranium

enrichment were 12% in both cases.

2) Irradiation

A hanger rod, a neutron shield, a gamma shield plug
etc. were attached to the above mentioned fuel assembly
to complete a fuel test assemb]y,'which was inserted in
0GL-1 in-pile section for irradiation. Helium pressure in
the loop was 30kg/cm2. The flow rates measured 34 and 54g/sec
in the first and the second irradiations respectively.
Irradiations were continued for 2 and 4 reactor cycles
in the first and the second, respectively, although operation
time of the second cycle in the second irradiation was
about a half of the normal case. The maximum temperatures
of the fuel compacts were not measured accurately due to
thermocouple troubles. Calculation by STEP code based on
the measured température of fuel rod end plug showed to be
1380°C and 1370°C in the first and the second irradiations,
respectively. The maximum burnups were also estimated by

calculation to be 4500 and 8700MWD/T, respctively.
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Amount of gaseous fission products released from fuel
during irradiation was measured by means of gamma spectrometry

of heiijum sampled at the inlet of the gas purification

7 7

system of the loop. R/B of Kr-85m were 5-8x10°" and 3-7x10"
in the first and the second irradiations, respectively.

R/B increase with irradiation time was not obsevved in either
case, which means that irradiation-induced particle failure

did not occur.

3) Postirradiation examination of blocks and sleeves

After external observation, X-ray radiography and
dimensional measurement, the fuel assemblies were disassembled
into blocks, fuel rods and metal parts. Postirradiation
examinations of the blocks are external observation, demension.
weight and bowing measurement and inner surface observation
and that of the fuel rods are external observation, weight
measurement, X-ray radiography and gamma scanning. The fuel
rods were then disassembled into sleeves, compacts and graphite
parts. Postirradiation examinations of the sleeves are
external observation, dimension, weight and bowing measurement
and inner surface observation. Some impertant results of
blocks and sleeves are as follows:
(1) Irradiation-induced axial shrinkage of the blocks of the
second fuel amounted to about 0.1%, whereas neither diameter
change nor weight change were detected. A slight diameter
increase was detected in the block of the first fuel. Maximum
bowings of the blocks were 0.05mm and 0.03mm in the first

and the second fuels, respectively.



JAERT—M 83—012

{2) On the inner surface of the fuel holes of the blocks,
flaws, cracks, local discoloration, spots etc. were observed
but neither of them are so severe as to cause failure.

(3) Compacts came out of the sleeves without any difficulty.
(4) Irradiation-induced change was not detected in the
external appearance and 1in the weight of the sleeves. Any
defect such as flaws possibly causing failure was not detected
on the inner surface of the sleeves.

(5) No diameter change was detected in the sleeves. Moderate
bowing was detected in fuel rods of both the first and

the second fuel assemblies. The maximum bowings were 0.9mm

and 0.8mm in the first and the second fuels, respectively.

4) Postirradiation examination of compacts and particles
Postirradiation examinations of compacts are external
observation, dimension and weight measurement, acid leaching,

metallography, crushing test, X-ray radiography and fission
product analysis and those of particles are external gbservation,
X-ray radiography, crushing test and metallography. Some
important results of compacts and particles are as follows:

(1) Any defect was not observed on eitherlouter or on inner
surface of the compacts. Weight change was not detected either.
(2) Diameter shrinkage of compacts was roughly proportional

to fast fluence and was about 0.1% per 1x102g/cm2(>0.18MeV).
(3) Gap appeared between buffer and ILTI-PyC layers

in particles due to shrinkage of the buffer layer.

(4) Amoeba effect was not observed.

(5) Acid leaching of uranium was less than 5x107°
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(6) Metallography of particles showed radial cracks in OLTI-PyC.
This was probably caused by accumulation of irradiation-induced

internal stress and was generated during polishing.
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Fig. 1.2 External view of the lst OGL-1 fuel, (A) fuel assembly, (B)
component parts.
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Cross section

Fig. 1.10 External view and cross secition of the 2nd OGL-1 fuel compacts.
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Fig. 1.17b The 2nd OGL-1 fuel, (A) external view of fuel pins, (B) external
view of fuel assembly, (C) x-ray radiograph of fuel assembly.
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Table 3.5

JAERI—M 83—012

0GL~-1 fuel assembly

Length change of graphite block of 2nd

Length (mm)

Difference
Le-21
before irradiation | after irradiation ot it §
Re=2s 24
i £ .
Upper 270.0 269.7 -0.3 -1.1x1073
Middle 284.8 284.5 -0.3 -1.1x10-3
Lower 285.3 284.8 -0.5 ~-1.8x1073
Table 3.6 Weight of graphite block for 2nd OGL-1

weight (g)

Pre irradiation

Post irradiation

Upper 1161 1161.9
Middle 1119 1118.5
Lower 1087 1087.0
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Table 3.7 Bowing of graphite block for lst OGL-1
(mm)
Direc— Axial position
tlom | 2 3 4 5 6 7 8 9 |10
0°(X) 0] 0.007 ! 0.003 0 0.007 | 0.013| 0.010 | 0.017| 0.013 | ©
Upper :
90°(Y) {-0.295 | 0.017 |-0.062 0 0.002 | 0.003|-0.005 |-0.003 |-0.042 | O
block
VX24Y2|(0.30) |(0.02) | (0.06) 0 0.01 0.01 0.01 0.02 0.04 0
Q°(X) 0 0.001] 0.002( 0.003! 0.004 |~-0.004| 0.007 | 0.008| 0.0091 O
Middle
90°(Y) 0; -3.033|-0.007 0 0.007 { 0.013| 0.030 ] 0.037| 0.043 | O
block
VX2+Y2 0 0.03 0.01 0 0.01 0.01 0.03 0.04 0.04 0
0°(X) 0 0.013| 0.017 | 0.020| 0.013| 0.017| 0.010 | 0.003| 0.007] O
Lower . —
90° (Y} 0 ~0.004] 0.031| 0.037| 0.042 | 0.037] 0.043| 0.049 | 0.024| O
block
VX24+YZ 0 0.01 0.04 0.04 0.04 0.04 0.04 0.05 0.03 0
Table 3.8 Bowing of graphite block for 2nd OGL-1
(mm)
Direc— | Axial position
tion 1 2 3 4 5 6 7 8 9 10
0°(X) 0 0.007| 0.003 0 -0.003| 0.003 0 -0.003}-0.0071 0
Upper
90° (Y) &) -0.010(-0.010 0 0 -0.010 0 0 0 0
block
VX2+Y 2 0 0.01 0.01 0 0 0.01 0 ] 0.01 0
0°(X) 0 0.004!-0.011|-0.007 |-0.002(-0.008 -0.003| 0.001] 0.006| O
Middle
90°(Y) 0 0.036| 0,031 0.027| 0.022| 0.028| 0.013| 0.009| 0.004| O
block :
YX24+Y 2 0; 0.04 0.03 0.03 0.02 0.03 0.01 0.01 0.01 0
0°(X) 0 —0.006!-0.001|-0.007|-0.0021 0.002|-0.003|-0.019|-0.014, O
Lower
90° (Y) 0 0.024! 0.029| 0.033| 0.028| 0.032| 0.017| 0.011| 0.0l1l6| O
block :
VX24Y2) 0 0.03 { 0.03 | 0.03 | 0.03 | 0.03 | 0.02 | 0.02 | 0.02 | O

. — 63—
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Table 3.9 Profile of fuel holes in upper graphite block for lst OGL-1

(mm)
Direc- Axial position
tion 1 2 3 4 5 6 7 3 9 10
0° (X}

No.1l | 90°(Y) | 0 |-0.065|-0.100|-0,150|-0.128 |-0.039 |-0.078|-0.081 -0.054} O

VE2+Y2

0°(X) | 0 {-0.006|-0.033!-0.058/-0.072; 0.022(-0.128|-0.175(-0.086 O

No.2 | 90°(Y) | © 0.0401 0.108] 0.187| 0.276| 0.163} 0.072} 0.097| 0.088| O

VYX24Y2 | 0 0.04 ! 0.1% | 0.20 | 0.28 | 0.16 | 0,15 | 0.20 | 0.12 0

0°(X) | O 0.012; 0.025| 0.039| 0.066 | 0.079| 0.096; 0.016| 0.025| O

No.3 {90°(Y) | 0 |-0.027{-0.019{-0.008| 0.012| 0.033| 0.079| 0.077 0.038| 0O

VX24Y2 | 0 0.03 | 0.03 | 0.04 | 0.07 0.09 0.12 | 0.08 i 0.04 0

Table 3.10 Profile of fuel holes in middle graphite block for lst OGL-1

(mm)

. Axial position
Direc—

tion | 4 2 3 4 5 6 7 8 9 10

0°(X)y | 0 0.063{ 0.104 | 0.087{ 0.093| 0.109 | 0.090 | 0.032 |-0.084] O

No.1 ] 90°(Y){ O 0.082| 0.100! 0.048 |-0.012 |-0.012 0;048 0.103| 0.095( O

YX24Y2 | 0 0.10 | 0.14 | 0.10 | 0.09 |0.11 {0.10 | 0.11 | 0.13 0

0°(X) | O 0.0751 0.109 | 0.064 |-0.002 [-0.043 |~0.037 | 0.001 -0.001 0O

No.2 | 90°(¥) | 0 |-0.061|-0.065|~0.047 |-0.039 -0.044 |-0.052 |-0.034 -0.009| O

vX24Y2 | 0O 0.10 | 0.13 | 0.08 | 0.04 | 0.06 | 0.06 | 0.03 0.0l- 0

0°(X) | 0 1-0.107|-0.122{-0.028 | 0.068 | 0.104 | 0.067 0.034 |-0.001, O

No.3 | 90°(Y) | O 0.022| 0.022] 0.023| 0.045| 0.080{ 0.090 0.046 -0.023| O

VX24Y2 | O 0.11 | 0.11 | 0.04 | 0.08 | 0.13 | ©0.11 | 0.06 0.02 0

— 64—



JAERI—M 83—012

Table 3.11 Profile of fuel holes in lower graphite block for lst 0OGL-1

{ mm)

. Axial position
Direc-

tion | 4 2 3 4 5 6 7 8 9 10

0°(xX) | O 0.141| 0.198| 0.179 | 0.059 -0.071 {-0.161 |-0.140 -0.071, O

No.1l | 90°(Y) | O 0.051| 0.091( 0.095 | 0.075 | 0.041} 0.012; 0.006 |-0.012| O

YX24¥2 | 0 0.15 | 0.22 | 0.20 |0.10° | 0.08 |0.16 | 0.14 | 0.07 0

0°(x) | 0 |-0.028-0.043 [-0.031 |-0.012 |-0.004 | 0.017 | 0.023| 0.017; O

No.2 | 90°(Y) | 0 |-0.125|-0.199 |-0.198 |-0.105 | 0.002 | 0.096 | 0.120 | 0.086| O

¥YX24Y2 | 0 0.13 | 0.20 | 0.20 0.11 0 0.10 | 0.12 0.09 0

0°(X) | 0 |-0.111|-0.189 |-0.190 |-0.076 | 0.031| 0.096 | 0.142 | 0.113] ©

No.3 [ 90°(Y) | O 0.073| 0.104 | 0.088 | 0.031 -0.021|-0.063 |~0.062 |-0.045 O

VEZ4Y2 | O 0.13 | ¢.22 {0.21 |0.08 | 0.04 |0.12 | 0.16 | 0.12 0

Table 3.12 Profiles of fuel hole in upper graphite block for 2nd OGL-1
(mm)

. Axial position
Birec- P

tion | 4 2 3 4 5 6 7 8 9 10

0°(x) | 0 0.0011 0.002 |-0.008 | 0.002 | 0.003 |-0.001 (-0.014 |-0.021} O

No.l | 90°(Y) | 0 |-0.008 -0.006 |-0.008 |-0.008 ~-0.005 [-0.004 |-0.002 |-0.001| O

YX24Y2 | 0 0.01 | 0.01 | 0.01 0.01 0 0.01 | 0.01 | 0.02 0

0°(X) | O 0.006 0.001 |-0,004 | 0.003| 0.007| 0.003| 0.006 | 0.011; O

No.2 {90°(Y) | O 0.008| 0.016 | 0.015| 0.012| 0.010| 0.018| 0.008¢{ 0.003} O

VX24Y2 | 0 0.01 | 0.02 0.02 .01 | 0.02 0.02 0.01 | 0.04 0

0°(X) | 0 |-0.004|-0.0151-0.013 |-0.013|-0.022|-0.022 ,-0.019 -0,012) 0O

No.3 [ 90°(Y) | O 0.011} 0.011| 0.016 | 0.015| 0.012} 0.011{-0.002 |-0.004| O

VX24Y2 | O 0.01 §{ 0.02 | 0.02 | 0.02 | 0.03 | 0.02 0.02 0.01 0
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Table 3.13 Profiles of fuel hole in middle graphite block for 2nd 0GL-1
(mm})
Direc— Axial position
tiom 1 4 2 3 4 5 6 7 8 9 | 10
0°(X) | 0 |-0.019|-0.018|-0.016]-0.013 |-0.003|-0.003| O 0.001; O
No.1 |90°(Y) | 0 | 0.005| 0.014| 6.020 0.027| 0.034| 0.045| 0.053| 0.043; 0
/X24YZ2 | 0 | 0.02 | 0.02 | 0.03 | 0.03 | 0.03 | 0.04 | 0.05 ; 0.04 | O
0°(X) | 0 |-0.009!-0.016|-0.020-0.023|-0.018|-0.020|-0.013{-0.007 0
No.2 | 90°(Y) | O 0 0.011| 0.008| 0.008 -0.003| 0.005| 0.006 0.004; O
X242 | 0 | 0.01 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.01 | 0.01 | O
0°(x) | 0 |-0.013 -0.005| O |-0.003] 0.006| 0.004| 0 |~0.011| O
No.3 | 90°(Y) | O | 0.005, 0.014| 0.013| 0.002| 0.002| 0.004| 0.004| 0.003| 0
| o | 0.01 | 0.01 | 0.01 | o |o.01 0.0l o | 0.01} 0
Table 3.14 Profile of fuel holes in lower graphite block for Zﬁd 0GL-1
(mm}
Direc— Axjial position
tien | 4 | 3 4 5 6 7 8 9 10
0°(X) | 0 |-0.011|-0.012 -0.015 |-0.016 |-0.018 |-0.012 |-0.013| 0.005; 0
No.1 | 90°¢¥) | 0 .| 0.007{ 0.007 | 0.007| 0.008 |-0.003 |-0.003 |-0.001| 0.003; O
/X2+¥21 0 | 0.01 | 0.01 | 0.02 | 0.02 | 0.02 | 0.0L |0.01 | 0.01 | O
0°(x) | 0 |-0.003|-0.004 |-0.007 | 0.002 |-0.001| 0.007 | 0.004| 0.004| 0
No.2 | 90°(Y) | 0 0 0.008 | 0.007 |-0.004 |-0.005 | 0.004 | 0.004| 0.002| 0
VX2HYZ | 0 0 0.01 | 0.01 0 0.01 | 0.01 | 0.01 0 0
0°(X) | 0 |-0.005| 0 [-0.004 |-0.001-0.002| 0 0.007| 0.002| ©
90°(Y) | 0 | 0.005| 0.018| 0.017| 0.019  0.008| 0.019 | 0.009| 0.011} O
No.3 | vX2+Y2| o | 0.01 | 0.02 | 0.02 | 0.02 | 0.01 | 0.02 | 0.01 | 0.0L | ©
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Table 3.15 Weight of fuel pin for 1lst 0GL-1

weight (g)
Pin No.
hefore irradiation | after dirradiation
1 —_— - 1084.5
2 _— 1088.3
3 — 1090.7

Table 3.16 Weight of fual pin for 2nd GGL-1

weight (g)
Pin No.
before irradiation | after irradiation
1 - 1168 1168.6
2 1167 ~1166.6
3 1169 1166.1
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Table 3.17 y-activity ratio of fuel pin for lst O0GL-1
Distance from the bhottom (cm) Specific
Pin No. . power
10 20 30 40 50 60 ratio
1 0.67 | 0,63} 0.68  0.67| 0.71] 0.72 | 0.62 0.67
2 1.0 {1.0 {1,0 |1.0 {1.0 | 1.0 |1.0 1.0
3 0.94 | 0,91 | 0,94 [0.93 ) 0.94| 0.95| 0.95 0,92
Table 3,18 y-activity ratio of fuel pin for Znd OGL-1
Distance from the bottom {(cm) Specific
Pin No, power
10 20 30 40 50 60 ratio
1 0.67 | 0.68 | 0.68| 0.66| 0,63 | 0.67 | 0.67 0.67
2 i.0 (1.0 | 1.0 | 1.0 | 1.0 | 1.0 1. 1.0
3 0.98 | 0.97 | 0.97| 0.98! 0.98 | 1.0 | 1.06 0.97
Table 3,19 Weight of metal componeuts for 2nd OGL-1
Weight (g)
Components

before irradiation

after irradiation

No.l T/C Suppert ring 23.1 23.1
No.2 T/C Support ring 23.4 23.4
Upper end cover 193.6 193.6
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Table 3.24 Bowing of graphite sleeve for lst OGL~11)

(tm))

Direc— Axial position
tion | 4 2 3 4 5 6 7 8 9 10
0° (X) 0 0,208 0.449 | 0,626| 0.745| 0.768| 0.644 ) 0.444) 0.216 0
No.l | 90°(Y) 0 0.180| 0.378| 0,565| 0.654] 0.570! 0.456| 0.318| 0.147 0
V%ﬁl?ﬁ' 0 0,28 0.59 0.84 0;99 0.96 0.79 0.55 0.26 0
0° (X) 0 |[-0.030} 0.015-0.004 |~0.108|~0.238(-0.292{-0.257|-0.166 0]
No.2 | 90°(Y) 0 0.108| 0.1%0| 0,212 0,191 0,177 0.147 )| 0.099| 0.051 0
Vi’4¥2 | 0 | 0.11 [ 0,19 | 0.21 | 0.22 | 0.30 | ©0.33 | 0.28 | 0.17 0
0°(X) | 0 | 0.074] 0.256| 0.387| 0.471| 0.398]| 0.319| 0.203! 0.092| O
No.3 | 90°(Y) 0 |-0.127(-0.2501|-0.325|-0.349{-0.360/-0.350|-0,282-0.153 0
X2+y2 | 0 | 0.15 | 0.36 | 0,51 | 0.59 | 0.54 | 0.47 | 0.35 | 0.18 | O

1)} These values are based on inner diameter.
Table 3,25 Bowing of graphite sleeve for lst OGL—ll)

{mm)

Direcw Axial position
tion | 2 3 4 5 6 7 8 9 10
0°(X) 0 |-0.267|-0.557 |~0.754 |~0.865|~0.836|-0.705|-0,480 -0.222 0
No.l | 90°(Y) 0 [-0.174|-0.377 |-0.540(-0.653|-0.617 ~O;570 -0.403-0.186 0]
Vx24v2z | 0 | 0.32 | 0.67 | 0.93 | 1.08 | 1,04 | 0,91 | 0.63 | 0.29 | 0
0° () 0 0.032| 0.089| 0.180| 0.270| 0.325; 0.321| 0.251| 0.135 0
No.2 | 90°(Y) 0 |-0.114!-0.249|-0.353|-0.408{-0,392|-0.337|-0.231|~0.106 0
VEE;§E_ 0 0.12 0.26 0.40 0.49 0.51 0.46 0.34 0.17 0
0°(X) 0 |-0.126|-0.269|-0.377 |-0.421|-0.400|-0.325|-0.240}-0.113 0
No.3 | 90°(Y) 0] 0.124| 0.259] 0.323| 0.358] 0,342 0.327| 0.231] 0.106 G
(EZ;;;. 0 0.18 0.37 0.50 Q.55 0.533 0.46 0.33 0.15 0]

1) These values are based on outer diameter.
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Table 3.26 Bowing of graphite sleeve for 2nd OGL—ll)
()
Direc— Axial position
I 2 3 4 5 6 7 8 9 10

p°() | 0 0.065| 0.212| 0.323| 0.367| 0.324(0.243 | 0.170| 0.065 0

No.l | 90°(Y) | O 0.037| 0.053| 0.101| 0.090] 0.094| 0.078 | 0.029| 0.003 0

X242 | 0 0.07 | 0.22 | 0.34 | 0.38 | 0.34 | 0.25 } 0,17 | 0.07 )

0°(X) | 0 |~0.,0181 0,029 0.060| 0.039|-0.051 |-0.124 |-0.064|-0.056 0

No.2 | 90°(Y) | O |-0.029|-0.042 |-0,039|-0.047-0,077|-0,078 |-0.096-0.055 0

Yx24v2 | 0 0.03 | 0.05 | 0.07 | 0.06 | 0.09 | 0.15 | 0.11 | 0.08 0

0°(X) | 0 | 0.049| 0.164| 0.251| 0.269 0.176| 0.108| 0.070| 0.024 0

No.3 [ 90°(Y) | O 0.2767 0.534| 0.723] 0.771| 0.776| 0.666 0.471| 0.222 0

Y}¥Z4x?2 | 0 0.28 0.5610.77 0.82 | 0.80 | 0.67 | 0.48 | 0.22 0

1) These values are based on inner diameter,

Table 3,27 Bowing of graphite sleeve for 2Znd OGL-ll)
{mm)
. Axial position
Direc-
tion | 4 2 3 4 5 6 7 8 9 10

0°(x) | 0 |-0.081|-0.192 |~0.284|-0.324|-0.307 |~0,230-0.164|-0.073 0

No.1|90°(Y)| 0 {-0.046|-0.111|-0.157|-0.182]-0.178{-0.133 -0,089|-0.034 0

Yx2+Y2 1 0 .09 0.22 0.32 0,37 0.35 0,27 0.19 0.08 0

0°(X) | 0 |-0.036|-0.072|-0.083{-0,069 -0.016| 0.015| 0.016| 0,003 0

No.2 | 90°(Y) ¢ © 0.007| 0.013 0 -0.003| 0.033| 0.070| 0.087| 0.04 0

YX24+v2 | 0 0.04 0.07 0.08 | 0.07 0.04 .07 0.09 | 0.04 0

337° 0 0.052! 0.084| 0.097| 0,089 0.111| 0.083| 0.046; 0,008 0

No.3 37° 0 |-0,242|-0.5441-0.777|-0.899|-0.861|-0.703|-0.486, ~0.238 0

Bowing | O 0.31 0.68 0.96 1.09 1.06 | 0.86 0.59 0.28 0

1) These values are based on outer diameter.
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Table 3,28 Weight of End Screw

Weight
Pin No.
Pre irradiation | Post irradiation
Top 24,0 24,07
l N
Bottom 24,2 24.19
23, 23.8
st ) Top 3.9 3.80
0GL-1 Bottom - 24,3 24.26
Top 23.8 23.72
3
Bottom ' 24.3 24,10
Top 22.7 22,73
1 i
Bottom 23.4 23.46
ond N Top 22.7 22.67
0OGL-1 Bottom 23,6 23.56
Top 22.7 22.70
3
Bottom 23.5 23.55

Table 3.29. Weight of rock-nut and T/C support rod for

2nd OGL-1
Weight (g)
Components No:
Pre irradiation Post irradiation

1 0.7 0.70
Rock-nut 2 0.7 0.69

3 0.8 0.70

1 17.1 17.19
T/C Support
rod 2 17.1 17.15

3 17.2 17.35
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TUEL: ASSEMBLY

Visual examination
X-ray
Dimensicn
Disassanbly
GRAPHITE RIOCK _FUEL PIN METATL, COMPCNENT FLIUENCE MCATTOR
Visual examination Visual examination Visual examination
Dimension X-ray Weight
Weight Weight
Bowing Gamra-scanning
Inner surface Disassembly
FJIEIL COMPACT GRAPHTTE SIEEVE GRlAPHITE COMPONENT

Visual examination Visual examination

Dimension Weight
Veight Elasticity of carbon felt
Bowing

{Imer surface

Fig. 3.1 PIE program for OGL~1 fuel assambly
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Fig. 3.3 Bottom end views of lst OGL-1 fuel assembly.

Fig. 3.4 Top end view of lst OGL-1 fuel assembly.
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Fig. 3.1C Top 9 (left) and bottom {right) end face of graphite blocks for
2nd OGL-1 fuel assembly. a and b: lower, ¢ and d: middle,
e and f£: wupper graphite block.
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0° Before irradiation After irradiaticn
®x-direction (90°) XX-direction (90°)
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go.20F ) =
go.10F x E——— —> H
80.00+ 5
79.501 Lr .
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O 70 140 210 285
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Fig.3.11 Diameter of graphite blocks for lst OGL~1
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Before irradiation  After irradiation

® x girection (90°) X X-direction {90°)
@y girection ( 0°) ® Y-direction { 0°)
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Fig.3.12 Diameter of graphite block for 2Znd 0GL-1
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Fig. 3.16 Bowing of upper graphite block for 2nd OGL-1
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Fig. 3.17 Bowing of middle graphite block for 2nd OGL-1
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Fig. 3.18 Bowing of lower graphite block for 2nd OGL~1
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2nd OGE~1
1st OGL~1

Fig. 3.19 Viewing direction of inner surface of fuel holes
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Fig. 3.38 Joint between hanger-rod and tie-rod of lst OGL-1 fuel

assembly.
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Fig, 3.39 Metal parts of 2nd OGL-1 fuel assembly.
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Fig.3.45 Outer diameter of graphite sleeves for Ist OGL-1.
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Fig.3.46 Outer diameter of graphite sleeves for 2nd OGL-1.
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Fig.3.47 Bowing of graphite sleeve for lst OGL-1. (inner diameter base)
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Fig.3.48 Bowing of graphite sleeve for 2nd OGL-1. (inner diameter base)
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Fig.3.49 Bowing of graphite sleeves for 1lst 0GL-1. (outer diameter base)
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Fig.3.50 Bowing of graphite sleeves for 2nd OGL-1l. {outer diameter base)
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Fig. 3.54 Bowing of No.3 graphite sleeve for lst OGL-1
(outer diameter base)
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Fig. 3.55 Schematic representation of the bowing
- of 1lst 0GL-1 fuel assembly
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Fig. 3.57 Bowing of No.2 graphite sleeve for 2nd OGL-1
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Fig. 3.59 Viewing direction of inner surface of graphite sleeve
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Fig.'3.65 End screw plug for
2nd OGL-1 fuel pin.

Fig. 3.64  ¥nd screw plug for

1st OGL-1 fuel pin.
a; No.l, b; No.2, ¢; No.3. a; No.l, by No.2, c; No.3.

k4
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Fig. 3.66  Thermocouple support rods for lst OGL-1.
a; No.l, b; No.2 c; No.3.

Fig. 3.67 Thermocouple support rods for Znd OGL-1.
a; No.l, b; No.2, c; No.3.
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Fig. 3.68 Elasticity of carbon felt
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Fig. 3.69 Dimensional change of IG-11 graphite
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BED D 8 P ICDWTER Lo, FrinsiBh 70 BE SRR - RREARET - 108
Bla s p o FICOAEETETH S,

131 AERE (NEHE

IR U IR T vt s R DA SRE 2 X T LTTEME L 72 1ROGL ]
%ﬂSVNﬁh@%%%%ﬁ%mg43mmemg43®m,gt%z&omfﬁﬁﬂﬁVN
7h@ﬁ%ﬁ%ﬁ%ﬁg44m@QMg44®mﬁ¢DCﬂ%@ﬁ%mﬁgné;ﬁm,@f
okl o v OAREITIER I (erack ), R (chip), % (debonding) = HICE B
E@%ﬁ@%%hf,ﬁ%@ﬁ%?%otoCﬂ%@ﬁ@ﬁ%@%%ﬁ@%@&ﬁ&&agéf,
B DEEIE T - CEbAD oT, S8 1 IEUE 2IROGL-1 k2 vy s b 3EDD
mowf,%n%%MﬁEKZ%%L,Wﬁ@®ﬁ%%ﬁoto%m%®%£%F@A5Kﬂ¢
IR LDET® Ny FONRAKEERZA SNT, BEELRL,

4.3.2 FeEwRE

WRE T s b OTEHEREL R I VN7 MICOLTIT » e HIESIC OV TRAE R RS M
FIHNLTRA - bwA4 7 o4—%, ARMERH L TERRHESRZEMA Lz, I SOREE
WOREEIL 4 1,100 mm Thbe I 57 OESHEER OC BT 4 rimiconTine, BE
ROARIC VTR, 2 w87 shiAmick, t, FT3ris 90 OMET 2 HAOME, %
N 1RO T sy MTOWTFRENS rERORIEEIT »7e App. 43 W~@Blicizs 1k

— 137 —



JAERI—M 83—012

OGL—1#% v <7 b ORIEERY, App. 4 4U~@) KidsB 2 OCL~-1 DIERERT,
e 0 v P BB L ATEEEESEENO D vy rREE L LTV ey L
FEEEA E1ROGL- 1L TR Tig 465 Fig 46@FT, 28 2KOGL-1 T
HLUTHTFig 4706 Fig 47TR)E TERT, TALORIKEENThO I ¥ 37 P ORI
EROBER R LT A, CASOFETIHOMIET &
(1) 2w s M TEEBREUERTRINEAE L0 & kT R (O TREBEND IRzl
IS 5
(2) PHEFHEEEORS VRERZ S o vy PSRBT R E W,
HETHD, TS EbE TRISICH T2 o vy b OSTEELREEE, B14KR0GL-]
Mgl o oy PSS, Fig 481, i 2K OGL—1#kklz v/37 M DEE F@4&0KTﬁo
Fig 491~ Fig 4 93N | K OGL— L 0 ¥ b o Fikg (i IREHE BEFEU & 2y
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g B AT R
oo o™ sol™ | End Y poL™ | poL™ | i
o 1| 0228 | 0228 | 0 | 0218 | 0219 0.5

5 1O0GL—1 M. 2 0.2752 0.267 1.9 0.260 0.274 5.1
a3 | 0217 | 0.220 4 1 ooz0 | 0240 43
No L | 0.293 | 0.315 75 | 0328 | 0353 7.6

%9KOCL-1 | N 2 | 0.288 | 0.271 5.0 | 0305 | 0342 | 12
N3 | 0260 | 0289 | 11z | 0322 | 0.361 | 121

tzg%&géme%>

* BOL =beginning of life , EOL =end of life
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750P1-15(1left)~750P1-18(right) 750P2-1(1left)v750P2-4 (right)

Fig, 4.3(1) Post-irradiation appearance of lst 0GL-1 fuel compacts.
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LF N

750P3-1(left)n750P3-4(right) 750P3-5(1left)v750P3-8(right)

Fig. 4.3(2) Post-irradiation appearance of lst OGL-1 fuel compacts.
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750P3-17(left) and 750P3-183

Fig. 4.3(3) Post-irradiation appearance of lst OGL-1 fuel compacts.
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760P3-2(left)v760P3-5(right) 760P3-6(left)v760P3-9(right)

Fig. 4 4(1) Post-irradiation appearance of 2nd OGL-1 fuel compacts.
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Fig 4.4(2) Post-irradiation appearance of Znd-0GL-1 fuel compacts.
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760P5-5(Lleft)760P5-8(right) 760P5-9(Left)n760P5-12(right)

Fig. 4.4(3) Post-irradiation appearance of 2nd OGL-1 fuel compacts.
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Fig. 4.5 Post-irradiation appearance of inner surface of selected

fuel compacts.
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LRSI,

Fig. 4.13(1) Ceramographs of lst OGL-1 fuel compact(1-103, 750P1-3).
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Fig. 4.13(2) Ceramographs of lst OGL-1 fuel compact(1-109, 750P1-9),
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Fig. 4.13(3) Ceramographs of lst OGL-1 fuel compact(1l-113, 750P1-13).
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Fig. 4.13(4£) Ceramographs of lst OGL-1 fuel compact(1-203, 750P2-3).

— 178 —



JAERI—M 83—012

Fig. 4.13(5) Ceramographs of Ist OGL-1 fuel compact(1-209, 750P2-9).
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Fig. 4.13(6) Ceramographs of lst 0GL-1 fuel compact(1-213, 750P3-4).
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Fig. 4,13(7) Ceramographs of 1lst OGL-1 fuel compact(1-302, 750P2-11).
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Fig. 4.13(8) Ceramographs of lst OGL-1 fuel cempact(1-309, 750PZ2-18).
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Fig. 4.13(9) Ceramographs of lst OGL-1 fuel ceompact(1-313, 750P3-13).
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Fig. 4.14(1) Ceramographs of 2nd 0GL-1 fuel compact(2-103 760P2-3).
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Fig. 4.14(2) Ceramographs of 2nd CGL-1 fuel compact(2-110, 760P4-2).
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Fig. 4.14(3)

JAERI-—M 83--012

o B
e

o o

¥
3
&

Ceramographs of 2nd 0GL-1 fuel compact{2-115, 760P5-1).
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Fig. 4.14(4) Ceramographs of 2nd OGL-1 fuel compact (2-203, 760F2-8).
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Fig. 4.14(5) Ceramographs of 2nd OGL-1 fuel compact(2-210, 760P4-8).
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Fig. 4.14(6) Ceramographs of 2nd OGL-1 fuel compact(2-215, 760P5-5).
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Fig. 4.14(7) Ceramographs of 2nd OGL-1 fuel compact(2-303, 760P2-13).
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Fig. 4.14(8) Ceramcgraphs of 2nd 0GL-1 fuel compact(2-310, 760P4-14).
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Fig. 4.,14(9) Ceramographs of 2nd OGL-1 fuel compact(2-315, 760P5-9).
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coated fuel particles locating coated fuel particles locating

near inner surface of compact near outer surface of compact

Fig. 4.15(1) ¥-ray microradiographs of lst OGL-1 sliced fuel-compact
(1-203, 750P2-3).
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cocated fuel particles locating coated fuel particles locating

near inner surface of compact near outer surface of compact

Fig, 4.15(2) X-ray microradiographs of lIst OGL-1 sliced fuel-compact
(1-209, 750P2-9).
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coated fuel particles locating coated fuel particles locating

near inner surface of compact near outer surface of compact

Fig. 4.15(3) X-ray microradiographs of lst OGL-1 sliced fuel-compact
(1-213, 750P3-4).
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coated fuel particles locating coated fuel particles locating

near inner surface of compact near outer surface of compact

Fig. 4.16(1) X-ray microradicgraphs of 2nd 0GL-1 sliced fuel-compact
{2-203, 760P2-8).
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coated fuel particles locating coated fuel particles locating

near inner surface cf compact near outer surface of compact

Fig. 4.16(2) X-ray microradiographs of 2nd OGL-1 sliced fuel-compact
(2-210, 760P4-8).
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coated fuel particles locating

near inner surface of compact

coated fuel particles locating

near outer surface of compact

Fig. 4.16(3) X-ray microradiographs
(2-215, 760P5-5).

of 2nd OGL-1 sliced fuel-compact
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Surface appearance of coated fuel particles after disintegration

of fuel compact.

st o
s,

&
H

X-ray microradiographs of coated fuel particles after disintegration

of fuel compact.

Fig., 4.17(1) Surface inspection and X-ray microradiography of coated

fuel particles after disintegration of compact (1-110, 750P1-10)
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Surface appearance of coated fuel particles after disintegration

of fuel compact.

X-ray microradiographs of coated fuel particles after disintegration
of fuel cempact.

Fig., 4.17(2) Surface inspection and X-ray microradiography of coated

fuel particles after disintegration of compact (1-201, 750P2-1).
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Surface appearance of coated fuel particles after disintegration
of fuel compact.

X-tay microradiographs of coated fuel particles after disintegration

orf fuel compact.

Fig. 4.17(3) Surface inspecticn and X-ray microradiography of coated

fuel particles after disintegration of compact(l-210, 750P3-1).
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Surface appearance of coated fuel particles after disintegration

of fuel compact.

X-ray microradicgraphs of coated fuel particleg after disintegration

orf fuel compact.

Fig. &4.17(4) Surface inspection and X-ray microradicgraphy of coated

fuel particles after disintegration of compact(1-218, 750P3-9).
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Surface appearance of coated fuel particles after disintegration

of fuel compact.

X-ray microradiegraphs of coated fuel particles after disintegratidn

or fuel compact.

Fig. 4.17(5) Surface inspection and X-ray microradiography of coated

fuel particles after disintegration of compact(1-310, 750P3-10).
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Surface appearance of coated fuel particles after disintegration
of fuel compact.

X-ray microradiographs of coated fuel particles after disintegration

of fuel ceompact.

Fig., 4.18(1) Surface inspection and X-ray microradiography of coated

fuel particles after disintegration of compact(2-109, 760P4-3).
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Surface appearance of coated fuel particles after disintegration

of fuel compact.

X-ray microradiographs of coated fuel particles after disintegration

of fuel compact.

Fig. 4.18(2) Surface inspection and X-ray microradiography of coated

fuel particles after disintegration of compact(2-201, 760P2-10).
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Surface appearance of coated fuel particles after disintegration

of fuel compact.

k3 {N}T_ ) 'Wy

X-ray microradiographs of coated fuel particles after disintegration

of fuel compact.

Fig. 4.18(3) Surface inspection and X-ray microradiography of coated

fuel particles after disintegration of compact(2 209, 760P4-9).
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Surface appearance of coated fuel particles after disintegration

of fuel compact.

X-ray microradiographs of coated fuel particles after disintegration

oi fuel compact.

Fig. 4.18(4) Surface inspection and X-ray microradiography of coated

fuel particles after disintegretion of compact{2-220, 760FP3-7).
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Surface appearance of coated fuel particles after disintegration

of fuel compact.

X-ray microradiographs of coated fuel particles after disintegration

or fuel compact.

Fig. #4.18(5) Surface inspection and X-ray microradiography
of coated fuel particles after disintegration

of compact(2-309,760FP4-15).
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Fig.4.19 Fission-product profiles through fuel pins

of 1st OGL-1 fuel body.
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Fig. 4.20 Fission-product profiles through fuel pins

of 2nd 0OGL-1 fuel body.
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Fig. 4.23 Ceramographs of coated fuel particles and temperature

distribution in lst OGL-1 fuel—compact(l-—209, 750P2-9).
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App. 1.1 Chractarization of coated particle for the lst OGL-1 fuel.
Batch ¥o. = 7500PC-1  7SQPC-2  |750PC-3
_ Spec No. of
sanples —ca >3 l
isotope ratic (w/o]} 12.0 £ 0.1 1 ;BéU:O.O‘Br«‘—.G,z;éU:ll.%S
(23511 y “7P0:0.0349,% 7 y:g7.92
diameter {ym) 570 I 20 100 517 511 499
scd. dev. (pm) <30 100 10.4 4.1 15.1
0O, kernel 0/U ratio 2.00 £ c.oL 2 2.01 2.01 2.01
density (o/oc TD) 95 T 1.3 2 °£.9 25.7 95.9
sohericity <1.1, 100 100 100 100
" {>95 o/o)
15t thickness (um) 40 £ 5 40 42.7 40.8 43.1
layes std. dev. (p=m <5.4 &0 4.6 4.5 4.8
- density (g/cm’) 1.1 f 0.1 2 1.18 1.14 1.11
thickness {pm) 025 40 3z.2 32.5 32.5
std. dev. (um} <3.8 40 2.9 3.2 2.4
Coating 204 density (g/cm”) - 1.80 £ 0.05 10 1.22 1.83 1.83
loyer layer GPTAF <1.03 2 1.007 0.986 0.982
: crystallite size (&) | 30 % 10 2 27 16 29
thickness (pm) 25 £ 5 40 25.7 24.8 28.5
std. dev. <3.2 1 40 0.9 C.68 1.8
3ra density (g/cm™) 3.20 10 3.204 3,204 3.20%8
lrver C/Si ratio <1.16 ? 1.02 1.02 1.02
free Si (w/C) <D.5 r C.1 0.1 0.1
ath thickness (um) 45 T § 40 5.4 43.0 44.4
la;;er std. dev. {ym <35.4 40 3.3 3.4 3.5
density (g/cm™) 1.80 + 0.05 2 1.8C 1.77 1.76
OPTAT <1.03 2 0.992 0.99% 0.994
crystallite size (2 1t 10 2 3C 31 31
diameter (m) 100 722 765 763
std. dev. (um 100 18.8 1%.6 15.¢
density (g/cm™) 2 4,45 4.46 4.43
Coated U fraction (w/o} 2 61.9 6L.7 £9.4
particle sphericity <l.1 1090 100 100 100
(>85 o/0)
crushing load (Kg) <2.0 50 2.33 2.27 2.33
. | 90 /o) (94) | (94) o (24) o
contaminated U (A) <2 x 1o 2 <2 % 10 T2 x 10 T2 x 10
fracticon @72 | <1 x 1073 2 2 x 107203 x 20743 x 1074
*31 Confidence limit : 95 o/o
*2 Failed particle fraction
*#3 Defective SiC layer fraction
App.1.1 Continued
. L ]
impurities (popm} Ag <1 1 <0.1l <0.1 <0.1
Al <500 <20 <20 <320
B <1 <02 <0.2 Q.3
C <200 <10 <10 10
Ca <200 £ 20 20 40
ca <1 <0.3 | <£0.3 <0.3
Cl1 <25 < Lo <10 <0
Cr <30 <10 L0 <1
cu Lo &5 <5 5
Fo<25 <10 <10 <10
Fe <500 20 <20 <20
Mg <100 10 12 4
Mo <25 5 <5 <5
N <200 <0 | <o <lo
Mi <70 <20 <320 <20
Pb <5 <L <1 <1
si <200 40 : <20 &0
sn <20 <L L <1 2
V.IL30 17 i3 14
(volatil
lmmpurity)
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App.1.2 Chractarizaticn of

JAERL--M 83 —012

coated particles for the 2Znd OGL-1 fuel.

Satch No. 760PC-1 [760PC-2 |780PC-3 |'760PC-4 | 760PC-3
Spec. [No. of
sample
isotope ratio (w0} |12.0%0.0] 1| #3%u:0.0033,%%%u:11.998,%Cy:0.0551
' %35y 258,37 874
diameter (um) 600730 100 |581.5 585.3 538.6 603.7
std. dev. (pm] <30 100 | 27.4 22.4 22.0 20.6
uo, 0/U ratio 2.00-2.07% 21 2.01 ,2.01 2.01 2.01
tkernel density (ofo TD) 36%1.5 21 96.4 96.2 95.3 96.0
' sphericity <l.1 100 ; 95 100 23 98
(>95q/0)
: impirities Ag <1 1 <0.1 <0.1 <0.1 <001
! {rom) AI<500 1| «zo0 <20 <20 <20
i B <1 1 0.6 g.7 0.8 0.7
C <300 1 15 S 10 10
Ca<200 1 25 25 25 25
cd <1 1| <0.3 <3.3 <5.3 <0.3
Cl <25 1| <10 <10 <10 <10
Cr <30 1| <10 <10 <10 <10
Cu <10 11 <5 <5 <5 <5
F <25 1| <10 <10 <10 <10
Fe<500 1 | <20 <20 <20 <20
Mg<100 1 3 3 3 3
Me< 25 I <s 5 <5 <5
N <200 1 | <10 <10 <10 <10
Ni< 70 11 <z0 <20 <20 <20
Pb< 5 11«1 <1 <1 <1
5i<200 1 1<20 70 70 <20
Su< 20 1 3 6 5 5
velatile
impurities < 80 1 16 17 15 28
(ui/g UO,)
thickness (um) 60%7 4G 61.2 $9.8 58.5 - S7.6
Ist |std.dev. (pm}. <9 40 3.5 8.9 7.4 7.2
layer|density (g/cma) 1.10%0.01 2 1.16 1.16 1.19 1.15 1.18
thickness (um) 3075 4D | 27-1 28.0 50.0 30.3
std.dev. (um}._ <35.8 40 1.9 2.6 . 2.0 2.5
Coaring |27d |density (g/em™) 1.85%0.05 10 | 1.839 1.855 1.860 1.860 1.902
Lover - |tavezjOPTAF , K1.03 s [ L.oll 1.015 1.014 1.009 1.0L1
ves crystallite size (A) | 30%i0 2 7.7 28.4 27.9 27.0
thickness (um} 25%5 40 22.0 24 .6 25.4 26.0
std.dev. (um}._ <3.2 1 40 1.1 0.9 . 1.0 1.0
! S5rd | density (g/em”) >3.20 16 | 3.205 3.206 3.209 3.208 3.208
:‘ layer{ /51 1.00-1.10 2] 1.02 1.02 1.01 1.03
! free Si (w/0) <0.5 2 | £0.1 <0.1 <0.1 <0.1
i thicness (uu} 4575 40 | 41.7 42.1 42.38 41.4
! std.dev. (um). k5.4 40 4.2 4.1 . 3.0 4.1
4th |density {g/ca™} 1.85%0.05% 2 | 1.814 1.881 1.857 1.876 1.899
layer| OPTAF . 1<1.03 s |.1.002 0.997 0.599 | 0.997 0.999
crystallite size {A) | 5019 2 | 32.1 32.8 P52l 31.2
diameter {um) 920%40 100 | 886.3 836.9 895.0  889.6 388.4
std.dev. (um) <35 100 33.7 34.1 31.6 1 27.0 24,1
coated sphericity <1.1 100 | 99 100 |97 a9
particle (>950/0) ‘
crushing load (Kg) ,.\>2.0 _ 50 | 2.25 _ | z.12 _ . [ 2.37 2.36
contaminated U (A) J<5x1077 2 | <207 <20 <2x107° | <2x107 | < 2x1072
(8) 7<1x1a” 2 | 1.8x107% 9x107° | 2 ' 2%107° | 1.5x10
*1 (Confidece iimit 95 ofo

*2

*3

Falled particle fraction
Defective SiC layer fraction
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App.1.3

Chractarization of graphite powder for the 1st and 2nd 0GL-1 fuel

compacts.

JAERI-~-M 83—012

-

Name

naturallgraphite
( Ringsdorff,KR-316 )

artificial g¢raphite
( Xropfmihl,FP~99.99 )

~+71pm = 3.2%

-100um - 100%

+40um - 15.5% ) - 63um - 95%
+32pm ~  9.5% - 36pm - 71%
Grain size +25pm ~ 12.3%
+20um - 14.3%
+15um - 13.9%
+10um - 13.6%
+ Spm -~ 11.6%
- Spm - 6.1%
Specific surfase area 4.8 mz/g 1.23 mz/q
real density 2.2589 g/cm3 2.15 g/cm3
Density]pored density 0.54 g/cm3
settled density 0.90 g/cm3
Ash 60 ppm 30 ppm
Ag 0.1
Al 2.5
B 0.05 0.04
Ca 6
cda 0.1
Co 0.02
Impurities | Cr 2.1
{ ppm ) Fe 11
Mo 1.9 '
Ni 3.1
S 38
Si 31
Ti 1
v 0.1
Dy+Eu+Gd+Sm .02
Equivalent beoron centent 0.144
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App. 1.4 Chractarization of
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the 1lst OGL-1 fuel compacts,

— ) ] j ] *]
U Weight{Coated particle {Matrix H.F Contaminated
Dimension ( mm ) {g) { ¢ J]loading fraction|density I e/c }| U fraction
Ttem mean value { v/o } { g/cm3 )
outer inner length A*Z B*3
diameterdiameter
Spec. | 24.0%0.1[ 8.0%0.05] 40%1 22 £ 1 . 21.65 <1074
750P1-1 23.99 B.0L 39.87 | 9.74 36.741 22.1 1.68
750P1-2 23.99 8.0l 319.%9 [ 5.74 36.790 22.0 1.68
730P1-2 23.98 .01 19,93 [9.74 36.744 22.1 1.58
750P1-4 23.96 g.01 40.00 {5.74 36.752 22.1 1,65
750P1-5 23.99 g.01 19.95 139.74 36.747 22.0 1.68
750P1-6 | 23.99 | 8.01 139.98 |9.74 | 36.769 22.0 1.68 4il
750P1-7 23.98 8.01 39.97 | 9.74 356.768 22.0 1.68
75QP1-8 23.98 3.01 19.99 19.74 36.780 22.0 1.68
750P1-39 23.99 3.01 40.00 | 9.74 16.720 22.0 1.67
750P1-30 | 23.99 §.012 39.98 | 9.74 36.723 22.0 1.68 _
7s0P1-11 | 23.99 8.01 39.98 | 9.74 3€.718 22.0 1.68 4.3 |2:2077
750P1-12 | 23.87 8.01 35.96 | 9.74 36.747- 22.1 1.68
750P1-13 | 23.87 8.0t 39.87 | 9.74 36.796 22.1 1.6%
7SO0P1-14 | 23.99 8.01 3%.99 | 9.74 36.776 22.0 1.68
750P2-15 | 23.99 .01 39.96 | 9.74 36.802 22.0 1.63
750P1-16 | 24.00 8.0l 32.99 {9.74 36.758 22.0 1.68 3.7
750P1-17 | 23.99 8.01 32.98 | 9.74 36.782 22.0 1.68
750P1-18 | 23.98 | B.01 19.98 | 9.74 36.723 22.0 1.68
750P1-19 | 23.98 g.01 40.00 | 9.74 36.770 22.0 1.68
75021 20| 23.99 8.01 40.01 | 9.74 36.769 22.0 1.68
750P2-1 23.99 £.02 40.03 | 9.74 36.848 22.0 1.58
750P2-2 24.90 .02 40.09 | 9.74 36.822 22.0 1.67
750823 23.96 g.02 40.02 | 9.74 36.818 22.1 1.68
75092-4 23.9% 8.02 40.07 | 9.74 36.819 72.0 1.69
750P2-5 23.96 8.02 40.02 | 3.74 16.523 22.1 1.58
750P2-§ 23.98 9.02 40.05 | 9.74 16.815 22.0 1.68 4.7
750P2-7 23.98 .02 40.03 19.74 36.945 22.0 5.68
750P2-8 23.99 8.02 40.02 |9.74 36.841 22.0 1.68
750P2-9 23.99 8.02 40.02 {9.74 36.783 22.0 1.68
750P2-10 | 23.99 8.0l 40.03 | 9.74 25.834 22.0 1.68
750P2-11 | 23.99 .02 40.05 | 9.74 36.834 22.0 1.689 0.6 bx1073
| 750p2-12 | 23.99 8.02 40.03 [9.74 36.821 22.0 1.88
750P2-13 | 23.89 8.02 40.01 |9.74 16.793 22.0 1.68
750P2-14 | 23.99 8.01 40.03 [5.74 36.798 2.0 1.68
750P2-15 | 23.99 8.02 40.04 |9.74 36.805 22.0 1.65
750°2-16 | 23.99 g.02 40.08 |9.74 36.823 22.0 1.68 0.0
750P2-17 | 23.99 .02 40.03 [9.74 36.849 22.0 1.68
750P2-18 | 23.9% 2.02 40.02 |9.74 16.863 22.0 1.88
.750p2-18 | 23.99 8.0l 39.99 |9.74 36.844 22.0 1.68
750P2-20 | 23.98 | E.01 40.04 |9.74 36.863 22.0 1.68

- *1 Homogeneity of U in compact

*2 Failed particle fraction

*3 pDefective SiC layer fraction
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Weight |Coated particle |Matrix H.F*l Fontaminated
. Dimension { mm ) g lg { g )tcading fraction| density { ¢/o }| U fraction
Item { mean value ) . ( v/o ) { g/cm3
cuter inner length A*z B*B
diameter|diameter

Spec. |24.0%0.1|8.0%0.05{40%1 22 £ 1 >1.65 <107¢
750P3-1 24.04 3.00 4G.17 9.35 36.693 21.8 ] 1.85
730P3-2 24.03 3.01 40.19 9,35 36.710 21.8 1.66
750P3-3 24.01 g8.01 40.33 9.35 36.741 21.3 1.65
750P3-4 24.02 8.01 49,37 9.35 36.708 21.3 1.868
750P3~5 24,03 g.01 490,237 9.35 36.709 21.7 1.55 2.5
750P3~6% 24.03 8.01 40.31 9.35 36.704 21.3 1.65
750P3-7 24,04 3.01 40.36 2.35 36.656 2.7 1.853
750F3-3 24.02 3.02 40.35 $.35 36.778 21.8 1.63
TEONI-O 21,71 2.0l 47,17 oL2s 2,720 1.8 1.6%
750P3~101 24.902 8.01 40.37 $.35 36.754 21.7 1.65 4.1 3x10—six10‘3
750P3-11]) 24.02 8.02 40.36 $.35%5 36.798 21.8 1.66
750P3-12 24.01 3.01 40,37 3.35 36.659 21.3 1.685
750P3-13| 24.02 8.0L 4034 9.35 36.769% 21.8 1.85
750P3-14| 24.02 8.01 4.35 9.35 36.748 21.8 1.65
7S50P3-15( 24.00 3.01 40.32 9.35 36.758 21.3 1.66
750P3-16| 24.02 | 8.01  [40.36 | 9.35 | 36.742 21.8 - 1.65 2.0
F50P3-17| 24.02 g.01 40,34 9.35 36.754 21.8 1.65
750pP2-18( 24.02 g.02 40.17 5.35 36.771 2178 1.65
750P3-19| 24.02 8.01 40.38 9.35 36.731 21.8 1.65
750P3-20| 24.03 3.01 40.37 9.3535 36.817 21.7 1.65

*]1 Homogeneity ©f U in compact

*2 Failed particle fractien

*3 pefective SiC layer fraction
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Dimension ( mm ) Coated particle |Matrix %1 Contaminated
Item ( mean value ) u weight loading fraction|density H.F U fraction
outer inner length (e) ( ) . = . ( ofo ) - —
diameter!diameter Es g ( v/o ) ( g/ch] A 1 g~
Spec. |24.0%0.1|8.0%0.05{36%1.0 kTt | 1.65 10 o’
760P1-1- | 24.06 8.02 36.12111.98 | 36.588 30.1 1.69
760P1-2 24,02 §.01 36.05111.98 | 36.066 30.2 1.71 -
760P1-3 24.01 8.02 36.01§11.98 | 36.623 36.3 1.71 3.7
760P1-4 24,02 g8.02 35.92111.98 | 36.623 30.3 ¢ 1.71 4.2 42‘10—5
760P1-5 24.01 8.01 36.00|11.98 | 36.066 30.2 1.71 v ’ E 10—5
760PL-6 24.03 8.02 36.02|11.98 | 36,585 30.1 1.70 3.0 x
760P1-7 | 24.02 8.01 36.01(11.98 | 36.638 30.2 1.71 >
760P1-8 | 24.02 8.01 35.98{11.98 | 56.625 30.3 1.70
760P2-1 23.96 7.98 35.93(12.15 | 37.010 0.4 1.72
760P2-2 | 23.96 7.98 36.00(12.13 | 37.023 30.5 1.72
760P2-3 23,96 8.00 36.00(12.13 | 37.140 30.7 1.73 2.5
760P2-4 23.94 g8.G0 36.00(12.13 | 37.148 30.8 1.73 . -5
760P2-5 |[.23.96 8.00 35.99112.13 | 36.815 30.3 1.73 <2x10
760P2-6 | 23.94 3.00 35.94(12.13 | 36.838 26.4 1.73 b6.4x10°
760P2-7 23.94 8.00 35.99|12.13 | 36.854 30.3 1.73 4.4
760P2-8 ; 23.95 §.00 55.93(12.13 | 356.844 33.3 1.73 -
760P2-9 | 23.97 8.C0 35.96(12.13 | 36.812 30.3 1.73
760P2-10] 23.98 8.00 36.00(12.13 | 36.813 30.2 1.72
760P2-117 25.95 8.00 35.89112.13 | 36.825 30.4 1.74 9.4
760P2-12} 23.95 8.00 35.94(12.13 | 36.876 30.4 1.74 :
760P2-13} 23.94 8.00¢ 35.95(12.13.] 36.839 30.4 1.74
760P2-14} 23.94 §.00 35.94112.13 | 36.861 30.4 1.74
760P2-15] 23.95 §.00 36.00(12.13 | 36.835 30.3 1.73
760P3-1 | 23.97 8.02 36.06112.11 | 37.272 29.7 1.73
760P3-2 23.99 5.01 36.07[12.11 | 37.260 29.7 1.73
750P3-3 23.98 8.02 36.01312.11 | 37.269 29.7 1.74
760P3-4 | 23.99 8.02 36.00112.11 | 37.276 29.7 1.73 5 g
760P3-5 23.99 8.02 36.03112.11 [ 37.276 25.7 1.73 2 <2x165
760P3-6 24.04 8.00 35.95112.11 [ 537.046 29.7 1.71 1 7‘10—4
760P3-7 24.01 7.99 35.92112.11 | 37.075 25.8 ° 1.72 .
760P3-8 24,01 7.99 35.93112.11 1 37.1006 29.8 1.72 5.8
76CP3-9 24,01 8.00 35.83(12.11 | 37.102 29.8 1.72 )
760P3-10| 24.01 7.99 35.93]12.11 | 37.099 29.8 1.72
760P3-111 24.03 8.00 35.98(|12.11 § 37.106 29.7 1.72 2.0
760P3-121 24.01 8.00 35.96(12.11 | 37.107 29.0 1.72 )
760P3-13] 24.01 §.00 35.93)12.11 | 37.107 29.8 1.72
760P3-14| 24.03 §.00 35.92|12.11 | 37.118 29.8 1.72
760P3-15) 24.01 " 8.00 35.83(12.11 | 37.117 28.8 1.72
760P3-16| 24.00 8.00 35.93(12.11 | 37.124 29.8 1.73
760P4-1 | 24.05 8.02 36.04(12.29 | 37.317 29.5 1.72
760P4-2 | 24.05 3.02 36.01(12.29 | 537.303 29.6 1.72
760P4-3 | 24.05 g8.01 36.06(12.29 | 37.324 29.5 1.72
|760P4-4 24.05 8.02 36.05112.29 | 37.319 28.5 1.72 2.5
760P4-5 | 24.05 8.02 36.06112.29 | 37.320 29.5 1.72 '
760P4-6 24.05 8.02 36.05§12.29 | 37.256 29.6 1.71
760P4-7 | 24.02 8.00 35.9517.29 | 37.155 29.7 1.72 5
760P4-8 | 24.02 §.00 35.98{12.29 | 37.158 29.8 1.72 <2x10
760P4-9 | 24.02 8.00 35.9212.29 | 37.170 29.7 1.72 . 3x10—4
760P4-101 24.03 8.00 35.95:12.29 | 37.160 29.7 1.72 0.6-
760P4-111 24.02 8.0G 35.99112.29 | 37.133 29.8 1.72
760P4-12 24.02 8.00 35.96112.29 | 57.144 29.7 1.71
760P4-13| 24.02 8.00 35.91712.29  37.135 29.8 1.71
760P4-14 | 24.02 8.00 35.947112.29 | 37.154 29.8 1.72 1.3
760P4-15| 24.03 3.00 35.94112.258 | 37.143 28.7 1:71 )
760P4-161 24.02 2.00 35.93[12.29 | 37.1506 29.7 1.71
760P4-17 | 24.05 8.00 35.97712.29 | 37.145 29.7 1.71
760P4-18 | 24.02 8.00 35.96:12.28 | 37.143 29.7 1.71
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760P5-1 25.95
760P5-2 23.95
760P5-3 23.97
760P5-4 23.97
760P5-5 23.97
760P5-6 23.98
760P5-7 24.01
760P5-8 23.97
760P5-9 23.96
760P5-10 | 23.96
760P5~11 | 235.96
760P5-12 | 23.97

O QO 0o 00 00 00 Co 00 O D0 00 Q0

.01
.01
.a1
.00
.01
.01
.01
.02
.01
.01
.00
.01

36.04
36.05
36.01
35.97
36.02
36.04
36.06
36.01
36.04
35.99
35.96
36.03

12.68
12.68
12.68
12.68
12.68
12,68
12.68
12.68
12.68
12.68
12.638
12.68

37.
37.
37.
37.
37.
37.
37,
37.
37.
37.
37.
37,

W o

[F2IRVE]
ur

563 ~

569
559
579
571
566
563
542
555

30.
30,
0.
30.
30.

30.
30.
30.
30.
30.4
30.3

[P NI PRI PR I S B DR RV RV R )

[ i
~1
W

k2x10"

I3.4x1077

*] Homogeneity of U in compact.
*2 Failed particle fraction.

*3 Defective S5iC layer fraction.

— 225 —



JAERI—M 83-- 012

OGL-1 fuel assembly

App. 1.6 Chractarizaicon of graphite for the 1lst
Name IG-11 SE2-24
Spec,

Bulk density ( g/cm> ) 1.78 1.72
Shore hardness 53 40-43
Electric resistance ( ugicm ) 1078 1100
Flexual strength ( Kg/cm® )} 368 280
Compressive strength ( Kg/cm2 ) 791 —_—
Tesile strength ( Kg/cm® ) <130%* 263 —_
Ash ( % } <0.20 0.17 0.002
Impurities { ppm ) B =3 0.508 0.169

Ti 13.26 —

* IG-11

App.l1l.7 Chractarization of graphite fiber for the lst OGL-1 fuel pins

Density ( g/cm3 } 2.0
Diameter ( ym ) 8
Tensile strength Kg/mmz } 100
Mcodulus of elasticity (¢ Kg/cm2 ) 1000
C contnit ( % ) 99.79
Ash { % ) 0.21
Fe 31.1
Ca 688
Impurities ( ppm ) B N.D
Mg 19.7
Si 47.22
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App. 1.9 Chractarization of graphite for the 2nd 0GL-1 fuel assembly.

[ Name ‘; 1G-11
Spec.
Bulk density { g/cm3 ) 1.78
Shore hardness 53
Flexual strength ( Kg/cm2 ) 373
Compressive strength { Kg/cm2 ) 802
Tensile strength ( Kg/cm® ) | <130 | 236
Young’s modulus { Kg/cm2 ] i 1035
Poisson’s ratic E 0.11
Termal conductivity { Kcal/m hr oC ) 120
Electric resistance ( pacm ) | 1073
Anisotropy | | 1.04
Ash ( ppm ) <300 | 23
Ag ' N.D
Al <10
B <3 <0.1
Ca - <10
cd N.D
Co N.D
Impurities Cr <1
( ppm ) Cu <5
Fe <50
Mo 1’ N.D
Ni i <20
si | <50
Ti | <20
v | <5

App.1.10 Impurities in graphite
fiber for the 2nd 0GL-1 fuel pins.

Elements ppm
Ag ND
al <19
B <0.1
Ca <10
cd ND
Cco ND
Cr <1
Cu <5
Fe <50
Mo ND
Ni <20
si <50
Ti <20
v <3
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App. 1.12 Charactarization of the lst

OGL-1 fuel pins.

fuel pin No. No.l No. 2 No.3
spec.
length~{ mm ) 800 * 4 799.40 0 799.3 799.2
straightness ( mm } £1/2000 0.3/20001% 0.25/200C | 0.25/2000
fuel stack length { mm ) 720 * 5| 719.5 723.2 723.5
U (g} 175.32 171.81 171.81
weight ( g ) 1106.9 1101.2 1105.6
App.1.13 Chractarization of the 2nd OGL-1 fuel pins.
fuel pin No. No.l No.2 No.3
spec.
length ( mm ) 800 * 4 | 800.2 800.4 800.3
straightness { mm } <1/2000 |<1/2000 | <{1/2000 <l/2000
fuel stack length { mm )|720 % 5 721 720 720
Uu{g) 245.66 245.66 245,606
weight ( g ) 1168 1167 1169
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App. 2
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R : FP m&EE (. sec)
F :BRERE~N T L7TE (g sec)
A EAEEH (1 sec)
t o EEREEREA (sec)
@ﬁ?&ﬁ@w—fﬁéﬁ@FP%@%%%%@LTm5OEﬂ@%1ﬁmmﬁ@émuvA
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App.3
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App. 4.1 TIrradiation conditions of lst 0GL-1 fuel compacts
FUEL PIN ND 1
L MN NAME TEMP (C) PON (W/CM) BURN(FIMA) BURN(FIFA) F.NEUTRUN
111 750P01-01 B9 6, B8Y 156.616 0.302 2,489 0.BHTE+E0
112 750P1-02 942.120 176.418 0.241 2.813 0.105E421
113 750P1-03 983,731 152,782 0.372 2,069 0.119E+21
11 4 750P1-04 1020.4 77 205.400 0.397 3.275 0.13064+21
115 750P1-05 1052.022 214,012 0.414 2,409 0.139E421
116 75CF1-06 1071.865 210,462 0.423 3,482 0.,144E421
117 750P1-07 1097.608 216,662 0.423 3,485 0.146E+21
118 75081-08 1111.022 214,601 0.415 3,421 0.147E 421
119 75091-09 1117.982 206.372 0.299 3.291 0.143E421
1110 750P1-10 1118.288 1944120 0.275 3,094 0.139E421
1111 750P1-11 1111.8%3 178.09z2 0,344 2.839 0.131E+21
1 112 150F1-12 1098.862 158.596 0.307 2,527 0.122E+21
1 113 750P1-12 1079. 459 126,011 0.263 2.167 0.108E+21
1 114 750pP1-14 1053.695 110.782 0,214 1.766 0.93rE+20
1115 TH0P1-15 1021.814 £2.393 0.161 1.329 0.192E+20
1 116 750p1-16 986,858 564570 0.109 0.902 0.661E420
1117 T50H1-17 969,752 46,534 £.090 0,742 0.4H4E+20
1118 75CP1-18 954. 496 18,704 0,075 0.617 0.308E +20
FUFL PIN NGO 2
L MN NAME TEMP (C) POW (W/CM) BURN(FIMA) BURN(FIFA) F.NEUTRON
121 75GP2-01 1011,545 Z31.088 0.448 3,68 0.118E+21
12 ¢ 150F2-02 1082, 239 260,298 0.505 4,160 C.140E421
1 e 3 75UF2-03 1147.274 £BG,44E 0.551 4,538 0.159E+21
12 4 750P2-04 1205.216 302.060 0.517 4. E41 0.174k4+21
125 750p =05 1255.028 215.772 Beb1l 5,078 0, 185E421
126 750RE~06 1295.639 322,329 0,624 5.148 0.191E421
127 750P2-07 1326, 258 32i.627 0,625 5,148 0.195E+28
128 750FP2-08 1346, 522 216,645 0.613 5.053 0.1956+21
129 75082-09 1356.031 204,493 0.590 4.858 0.191E+21
1 210 150P3-01 1354,522 £R6.413 0,580 s.TTE 0.185E+21
1211 750K2-02 1342.288 262,762 0.522 4.3E5 0.174E421
1212 T50P2-02 1319, 457 233,997 0.476 2.919 0.162E421
1 212 750P2-04 1286.328 200,676 0.408 2.364 D.144E421
1 214 750H2-0% 1243.595 163,450 0.233 2,740 0.1256421
1 215 750P2-06 1191, 745 122,041 0.250 2.060 0.106t421
1 216 750p2-07 1135.966 B2.466 0.170 1.299 0.B54E+20
1 o217 780K 2-08 1109.224 68656 0.140 1.150 D.E45E+20
1 218 75GF2-0% 1085. 629 57.104 0.116 0.557 0.410E+20
FOCL PIN WO 3
LoMN NAME TEMP (C) POW (H/CH) BURN(FIMA) BURN(FIFA) F.NEUTRON
1ox 1 750P2- 10 976, 94Y 216,428 0,418 3.422 0.120E421
132 750Rz-11 1020, 521 261,537 C.é68 1.p56 0.141E+21
123 7hOPE-12 1054, 219 62,942 0.511 4,212 B.161E+21
1 2 4 TH0fe-13 1142.516 fll.ile 0.544 4,486 0.3176E+21
125 750P2~14 1185, 24k 293,007 0.567 4ubTT C.1e7L+e]
1 %6 Th0PR-1% 1216114 295,104 0.579 4,774 D.154t+21
127 Teupi-16 1246725 F9u.ATE 0.5¢0 4,783 0.1976+21
12w 7ruP2-17 icB1.717 cY3.P1n 0.54Yy 4. EFE 0.19rE+2]
129 T£0P2-18 1269.999 c82.543 0.547 4.507 0.193E421
1 310 150p3-10 1269.523 265.771 0.541 4,458 0.1 7e421
1 311 756P2-11 1260203 F42.024 0.496 4,087 0.176E+21
1 312 750P3-12 1242.237 £17,130 0,442 2,640 0.164E+21
1 213 750P3-13 1215.357 186,213 0.279 3.119 0.546E4+21
1 214 1500314 1180.525 151,666 0.208 2.541 0.12eE+21
1 31% 750P3-15 1137.462 114.172 0.232 1.913 0.107E+21
1 316 750p1-16 1090.190 17,457 0.158 1.298 0.664E420
1 217 750P3-17 106 7. 079 63.707 0.130 1.067 0.65FE+20
1 218 750P2-18 10464559 52,99 0.108 0.8EE 0., 4156420

TEMe wemeesrs +MEAN TEMERATURE CF CUMPACT
POWEW/CM)aenensones TOTAL POWER BF COMPACT

BURNCFIMA) vevennsesa TOTAL BURNUP EXFRESSED AS PERCENT FIMA
BURN(EIFA) secsaneess TOTAL BURNUP EXPRESSED AS PERLUENT FIFA
FoNEUTHON s essnenss «FAST NEUTRON FLUENCE(N.CM-2,E>0.18MEV]
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App. 4.2 Irradiation conditions of 2nd OGL-1 fuel compacts
FUEL PIN NO 1

LMN NAME TEMP (L) POW{W/CM) BURNCFIMAY BURN(FIFA) F_NEUTRON

111 760P2-05 ?35.435 188.088 0.484 3.9B6 0.137E+21
112 760P2-04 979.346 210.797 0.542 L. LET 0.160E+21
1153 760P2-03 1019.421 230.176 D.592 4.877 0.182E+21
11 4 760P2-02 1055.193 245.930 0.632 5.211 0.197E+21
115 760P2-01 1086.134 257.805 0.643 5.463 0.212E+21
118 760P4-06 1111.992 265.610 0.674 5.555 0.219E+21
117 760P4-05 1132.517 269.229 0.5683 5.631 0.225E+21
118 760P4-04 1147.394 268.604 0.682 5.618 0.228E+21
119 760P4-03 1156.678 263.741 0.669 5.516 0.228E+21
1 110 760P4-02 1160.262 254.718 0.646 5.327 0.222E+21
1 111 760P4-01 1157.917 241.679 0.613 5.054 0.216E+21
1 112 760P5-04 1149.693 224828 0.553 4.557 0.206E+21
1 113 760P5-03 1135.70%9 204 .434 0.503 4.144 0.194E+21
1 114 760P5-02 1116.0848 180.812 0.445 3.665 0.176E+21
1 115 760P5-01 1090.871 154 .338 0.380 3.12%9 0.157€+21
1 116 760P3-06 1060.194 125.433 0.323 2.662 0.137E+21
1 117 760P3-05 1024.366 94 .549 0.243 2.007 0.114E+21
1 118 760P3-04 989.775 67.155 0.173 1.425 0.923E+20
1 119 760P3-03 973.564 56.897 0.147 1.208 0.709E+20
1 120 760P3-02 958.635 48.204 0.124 1.023 0.463E+20

FUEL PIN NO 2

L MN NAME TEMP (LD POW{W/CHM BURN{FIMA) BURNCFIFA) F_NEUTRON

121 760P2~10 1066.531 273.864 0.704 5.803 0.183€+21
12 2 760P2-09 1135.897 206.924 0.789 6.504 0.214E+21
123 760P2-08 1199.824 335.144 0.862 7.102 0.2462E+21
1 2 4 76082-07 1257 .345 358.081 0.921 7.588 0.263E+21
125 760P2-06 1307.512 375.368 0.965 7.954 0.283E+21
12 6 760P4-12 1349.560 386.736 0.981 8.088 0.292E+21
127 760P4-11 1382.922 392.006 0.995 8.198 0.300E+21
128 760P4-10 1406.7%1 391.093 0.9%92 8.179 0.304FE+21
129 760P4-09 1421.167 384.012 0.974 8.031 0.304E+21
1 210 760P4-08 1425.489 370.877 0.941 7.757 0.298E+21
1 211 760P4-07 1420.230 351.893 0.893 7.35¢9 0.28BE+21
1 212 760P5-08 1405.114 327.354 0.805 6.636 0.275E+21
1 213 760P5-0Q7 1380.401 297.657 0.732 6.034 0.259E+21
1 214 760P5-06 1346.507 263.265 0.647 5.337 0.234E+21
1 215 760P5-05 1303.859 224.719 0.553 4.555 0.209E+21
1 216 760P3-11 1253.085 182.632 0.470 3.876 0.183E+21
1 217 760P3-10 1194 .876 137.663 0.355 2.922 0.152E+21
1 218 760P3~09 1139.523 Q7.779 0.252 2.075 0.123E+21
1 21% 760P3-08 1114.086 82.83% 0.213 1.758 0.945E+20
i 220 760P3-07 1090.807 70.18¢2 0.181 1.490 0.617E+20

FUEL PIN NO 3

NAME TEMP (C) POW(W/CM) BURN(FIMAY BURN(FIFA) F.NEUTRON

L MN
131 760P2-15 10461.832 266.715 0,686 5.652 0.185E+21
1 32 760P2-14 1104 ,203 . 298.912 D.768 65.334 0.217E+21
1 33 760P2-13 1160.846 326.405 0.839 6.916 0.245E+421
1 3 4 760P2-12 1211.084 I4B8.735 0.897 7.3%90 0.266E+21
135 760P2-11 1254.211 345.571 0.940 7.7464 0.287E+21
1346 760P4-18 1289.960 376,642 0.95¢6 7.877 0.295E+21
137 760P4-17 1317.973 3I81.776 0.9469 7.984 0.304E+21
1 38 760P4-16 1338.130 I81.152 0.967 7.971 0.308E+21
139 760P4-15 1350.265 373.991 0.949 7.822 0.308E+21
1 31¢ 760P4-14 1354.400 361.193 0916 7.554 0.300E+21
1 311 760P4-13 1350.449 342.705 0.B70 7.167 0.291E+21
1 312 760PS5-12 1338.420 318.811 0.784 6.463 0.279E+21
1 313 760P5-11 1318.390 2B%.888 0.713 5.876 0.262E+21
1 314 760P5-10 1290.375 256.392 0.631 5.197 0.237E+21
1 315 760P5-09 1254 .4566 218.854 0.538 4,436 0.212E+21
1 316 760P3-16 1211.039 177.870 0.458 3.775 0.185E+21
1 317 760P3-15 1160.235 134.070 0.345 2.846 0.154E+21
1 318 760P3-14 1111.232 95.228 0.245 2.021 0.125E+21
1 319 760P3-13 1088.403 BO.&77 0.208 1.712 0.95BE+20
1 .320 760P3-12 1067 .352 68.353 0.176 1.451 0.625E+20
TEM. .. er e ens MEAN TEMERATURE OF COMPALT
POW(W/CM) . .o caiens TOTAL POWER OF CCMPACT
BURNCFIMA) ..o o ainns TOTAL BURNUP EXPRESSED AS PERCENT FIMA
BURNCFIFA) iuvavacsan TOTAL BURNUP EXPRESSED AS PERCENT FIFA
F.NEUTRON....0uc"r.o FAST NEUTRON FLUENCE{(N.CM-2,E>0.1BMEV)
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