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OPERATING HISTORY OF THE HFIR MFE-RB-1 IJ AND -12J (P3-2 AND P3-3) EXPERIMENTS

- K, E. Lenox and M. L. Grossbeck (Oak Ridge National Laboratory)

OBJECTIVE

The objective of this report is to provide information on the irradiation history of the HFIR MFE-
RB-1 lJ and -12J experiments.

SUMMARY

The HFIR MFE-RB-I lJ and -12J experiments are being conducted under the auspices of the
Japanese Monbusho, the Japan Atomic Energy Research Institute (JAERI), and the U.S. Fusion
Energy Sciences Program. The irradiation of the experiments was completed in July of 1998, and
the disassembly of the experiments is scheduled to be complete in early 1999. The operating
history of both experiments, including the operating temperatures of the specimens, is discussed.

PROGRESS AND STATUS

Irradiation History

Both capsules and their associated europium liners were installed into HFIR at the beginning of
fuel cycle 352 which began on Februaw 7, 1997. RB-1 IJ occupied position RB-lA in HFIR and
RB-12J occupied position RB-5B, 180” apart. The desired ten cycles of irradiation were
completed for both capsules at the end of fuel cycle 361, which ended on July 17, 1998. At the
end often cycles, bothcapsuleshad accumulated19,034MWD (megawatt-days) of operation for
a peak dose of 4.9 dpa (in stainlesssteel).

After HFIR cycle 361, the capsules and liners were removed from the reactor and placed in the
HFIR pool for storage. In December of 1998, the RB-I lJ capsule was shipped to the hot cells at
Oak Ridge. National Laborato~ for disassembly. The REL12J capsule is scheduled for shipment to
the hot cells in January of 1999.

Detailed descriptions of the capsules and the associated liners have been reported previously. [1]

Temperature and Irradiation Data

Tables 1 and 2 contain information on the specimens loaded into the RB-1 lJ and -12J capsules.
Each table is sorted by specimen type: Charpy (CVN) specimens in two sizes, bend bars in eight
sizes (88), tensile specimens (SS-3), TEM holders, SiC fibers, J-type tensile specimens (SS-J),
thermal diffusivity specimens (TD, includes temperature monitors), disk compact tension (DCT)
specimens, and pressurized creep tube specimens (PT). Under each specimen type, except for
the TEM holders, a listing of individual specimens is given, grouped by their location and
accumulated dpa values. The operating temperatures are also shown. The same data is given for
the TEM holders, but not for individual TEM disks. The data shown for each of the TEM holders
relates to the centerline of the holder itself. The location of the TEM disks in each holder and the
material composition of each specimen in both capsules was reported previously. [1]

A range is given for each of the temperatures shown in Tables 1 and 2. The range does not reflect
the variation in temperatureof an individual specimen. Instead, the specimentemperature lies
within this range, and the variation of temperaturefor an individual specimen is less than that for
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the group of specimens. With additional analyses, the temperature range for each individual
specimen could be found. The ranges shown for the groups of specimens reflect several different
factors. The factors include changes in HFIR power levels during operation, the change in
temperatures as the capsules are rotated 180° at the end of each cycle, the variation in
temperature over the length of each cycle due to the movement of the HFIR control plates,
uncertainties in the relationship between specimen temperatures and thermocouple temperatures,
and any variation in individual thermocouples over the course of the 10 cycles.

The reactor operated at 85 MW for the majority of the irradiation. However, during cycles 359,
360, and 361, the reactor operated at a reduced power level for short intervals. During cycle 359,
the reactor operated at 10?10power for 45 minutes. During cycle 360, the reactor power dipped to
approximately 83 MW and returned to 85 MW over the course of 30 minutes. During cycle 361,
the reactor operated at 50% power for 47 minutes. The reduced power operation affects less than
3.5 MWD of operation, which is 0.02?40of the total MWD. Temperature data was collected during
these periods of low power operation and the data is included in the results shown in Tables 1 and
2, but the low power data does not have a large impact on the results due to the low displacement
damage accumulated during these periods of low power.

Also included in the temperature data shown in the tables is the observable difference in the
thermocouple readings from cycle to cycle as the capsule is rotated 180° at the end of each cycle.
The thermocouples are oriented such that one half of them are always on the side of the capsule
nearest the reactor core, and the other half are on the other side of the capsule, facing away from
the core. The thermocouple readings are noticeably lower when the thermocouples are not facing
the core. For example, for cycle 354 the average reading on a particular thermocouple in RB-12J
was 478°C, and for cycle 355, the average reading was 491 ‘C. The variation is apparent in all of
the thermocouples in both capsules, but the variation is less for the RB-1 lJ capsule. For RB-1lJ,
the temperature change is 2-10”C, and for RB-12J the temperature change is 5-15“C.

Temperature data was lost for both experiments on two occasions due to the failure of the
computer systems that control the experiments and collect the data. Data is missing for 18 hours
or 64 MWD of operation for the RB-I lJ experiment, which is 0.34% of the total MWD. The data is
missing from cycle 355 (16 hours) and cycle 361 (2 hours). Data is missing for 13 hours or 46
MWD of operation for the RB-12J experiment, which is 0.24% of the total MWD. The data is
missing from cycle 353 (4 hours) and cycle 358 (9 hours). The control equipment for both
experiments is designed to automatically go to a failsafe mode if a control computer fails. This
means that the specimen temperatures during these periods are expected to be lower than the
temperatures shown in the tables by approximately 50°C in RB-1 IJ and 10O°C in RB-12J.

For RB-12J, the attempts to recover from the computer failure during cycle 353 also led to three
separate high temperature excursions. The total time spenl at temperatures above the desired
values was 4 minutes (0.24 MWD). The peak temperatures for the specimens during this time are
approximately 40”C above those shown in Table 2.
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:rature, axial location, accumulated dpa of specimens in RB-11J.

:(cm) iD Code
-12 LBV5

LBV6
LDV8
LDV9

12 L1VI
L1V2
LHVI

LHV2

-6 LDV2

LDV3
LFV8

LFV9
-4 GF37

LDVI
LFV6
LFV7

-10 LBV3
LBV4
LDV6
LDW’

10 L1V3
L1V4
LHV3
LHV4

-6 LBV1
LBV2

LDV4
LDV5

8 L1V5
L1V6
LHV5
LHV6

6 L2V1
12V2
LHV7
LHV8

4 L2V3
L2V4
LFV5
LHV9

emp. ~C
EM 9

irandToi

DPA
4.8

4.g

of 52

Capsule:
Type:

Temp. ~C)
?40-119

261*19

Grand Total

z (cm) ID Code
-2 GF35

GF3&
LFV3
LFV4

2 GF31
GF32
L2V5
L2V6

o GF33

GF34
LFV1
LFV2

b
I I LFV5

R
N202
Z106

3.8 15.5 FA12
LFV4
TJ02
FAO1

4.0 14.15 FA1l
LFV3

TW02m
IT

Z105

3.8 -15.5 FA09
LFVI

LFW1

*

I LFW2
TwOl

23

All dpa values are calculated. Measured valueawill be reported upon completion of dosimety analysis.
DPA calculation basis 19034 MWD of operation; The peak DPAJMWDvalue is 0.000255 for SS, 0.000324 for V,

0.000498 for Al and 20.000255 for the ceramics. All DPA vaiues have been rounded off.

DPA varies with axial location with the equation COS(O.00856(Z-12.7))+ 0.0000171(z-12.7Y2, z in mm (see Ref. 2).

z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. Ail distances have ken rounded off.

Operating temperatures are based on the thermocouple data, corrected for the specimen type and iocation. The given
ranges represent the variation in thermocouple data.

—.. —-. .
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I_able1. (
Capsule:

Type
remp. (Y
294*19

:ratin.atemperature. axial location. accumulateddDaof sDecimensin RB-11J. (cont.)

H-=

-t

FA40
FA54
TJ12

8.89 AO02

FK33

N202

w

*

FA39
6.35 N203

TW03
4.8 -4.21 A024

4.21 FKOO
-3.81 129Z1

3.81

?

4.9 -1.67

-1.27

FA36
N204

TW02
144ZI

A023

130Z1
AO08
FA49

I=I+%
I IFA42

FK30

t-l-=

T
remp. ~c) DPA
!74*19 4.:

5.4

:87*1O 4.7

4.8i

;rand Total of 60

FA41
FA55

TJ11

11.43 AOO1
FK34
N201
TWOS

-11.83 QC62

QC6Y
11.83 QC61*

QC64”
-6.35 FA51

TJ13
6.35 AO03

+=

FK32
4.21 143Z1
4.21 FK04

-3.81 FA50

. .

Capsule:
Type:

Temp. (“C
257*19

?70*10

?77*19

*

TJ14
3.81 AOQ4

FK31

E!3?!w

+
lJ
‘T

I-4=--l

#+

LFVG
4.8 4.48 LIVF

4.48 LFVB
4.5 -8.96 LIVB

mLHVB

8.S6 LBVD
LFVF

4.7 -6.72 L1VD

++=4
LHVD

6.72 LBVB

LFVD
4.8 4.48 LHVF

4.48 LBVA
-2.24 L2VB

mLHVG
2.24 L2VF

LFVA
4.9 0 L2VA

I I A021
“Surrounded by Zr foil

‘“ Contains previously irradiated TEMs

All dpa values are calculated. Measured valueswill be repotted upon completion of dosimetry analysis.
DPA calculation basis: 19034 MWD of operation; The peak DPA/MWD value is 0.000255 for SS, 0.0C0324 for V,

0.000496 for Al and 20.000255 for the ceramics. All DPA values have been rounded off.
DPA vanes with axial lccation with the equation:COS(0.0085B(Z-12.7)) + 0.0000171(Z-12.7)A2,z in mm (sea Ref. 2).

z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have bean roundad off.
Operating temperatures are based on the thermocoupledata, corrected for the specimen type and location. The given

ranges represent the variation in thermocouple data.

,
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‘able 1. Orwatina temmxature, axial location,accumulateddpa of specimens in RB-11J. (cont.)
Capsule

Tyfxx

Temp. ~C)
!8W9

!88*19

Grand Total o
“Pcoriy marke

7lJ- .
Ll

I IY8CWI

I=ta
Y607

8.5 10.5 DY07
8.7 -10.5 DY03
8.8 -9 DY11

9 DY08
9.0 -7.5 DY12

7.5 DY91

9.2 -8 DY1O

6 DY09
-7.5 DT05
7.5 DT02

J+
9.5 -1.5 DY37

DY40
1.5 DY38

-1 DY39

9.6 -4.5 DT03

wDT08

4.5 DTO1
DT04

9.7 0 DYO1
DY05

28

Capsule
Type

Temp. (“C)
?81*19

>rand Total c

4IJi-3

=

DPA z (cm) ID Code
8.5 10.5 DY26
8.8 -9 DY27

9 DY25

9.2 -6 DY23
DY24

6 DY21
DY22

If 7

I Carx.ule: 11lJ 1
Type B-4

Temp. ~C) DPA z (cm) ID Code

281*I9 8.5 10.5 DY31

DY32
8.8 -9 DY33

DY34
9 DY29

DY30

Grand Total of 6

DY19
10.5 DY13

8.8 -9 DY17
9 DYI 4

9.2 -6 DY16
6 DY15

Grand Total of 7

All dpa values are calculated. Measuredvalueswill be reported upon completion of dosimetry analysis.
DPA calculation basis: 19034 MWD of operation; The peak DPAVMWDvalue is 0.000255 for SS, 0.000324 for V,

0.000498 for Al and 2“0.000255 for the ceramics. All DPA valueshave bean rounded off.
DPA varies vdh axial location with the equation COS(O.00858(Z-I2.7)) + 0.0000171(z-12.7Y2, z in mm (see Ref. 2).

z (cm) is the axial distance of the midpointof the specimen from the HFIR centerline. All distances have been rounded off.

Operating temperatures are based on the thermocoupledata, corrected for the specimen type and location. The given
ranges represent the variation in thermocoupledata.

— -—. . .
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Table 1. C
Capsule

Type:
Temp. (“C
~3r&9

11219

“heseare I

@ing temperature, axial location, accumulated dpa of specimens in RB-11J. (con!.)

--lIIJ
3-7

t 5.51 F–2 II

J%a
elled identically.

ID Code

Ml

Caosule: 11lJ 1

919 T2
11.25 917 T4

919 M2
271*1O 9.4 6.25 942 T4

Risa
I I I 919M1

9.71 -1.251 917 T3

I w
I 942 M4

>rand Total of 20
These specimens are small unmarked bend

bars that take up the space of one B-6.

All dpa values are calculated. Measured valueswill be reported upon completion of dosimetry analysis.

DPA calculation basis: 19034 MWD of operation; The peak DPA/MWD value is 0.000255 for SS, 0.000324 for V,
0.000496 for Al and 2P0.000255for the ceramics. All DPA values have been rounded off.
DPA varieswith axial locationwith the equation: COS(O.00856(Z-12.7)) +O.OCOOl71(z-12.7)62,z in mm (see Ref. 2).

z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have been rounded off.
Operating temperatures are based on the thermocouple data, corrected for the specimen type and location. The given

ranges represent the variation in thermocouple data.
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Jre,axial Iccetion, accumulateddpa of specimens in RB-11J. (cont.)

z (cm) ID Code
-t 1.43 AO02

AO03
N201
N202

11.43 FAI 1
FA12
FK08
FK09

TJ03
TJ04

-11.43 72*
7T

STO1●

ST02’

11.43 70”
70”

-6.89 AO06
AO06
N203
N204

8.69 FA09
FA1O
FK06
FK07
TW03
lvvo4.

-6.35 AO1O
AO11
TJO1
TJ02

6.35 FA07
FA08
FK04
FK05
Twol
TW02

-3.81 AO12
A022
N205
TH02
TH03

emp. ~C
37*19

,mndToti

6.1

x

J
lf 80

z (cm) ID Code
3.81 FA05

FA06

FK02
FK03

ZH40
ZH41

-1.27 A023
A024
TH04
TH05
Z142
Z143

1.27 A025

A026

FKOO
FKOI
Z140

Z141
-6.89 71”

7?
STOY
ST04

8.89 7V
UC15”

-6.35 71”
71”
71
72

6.35 STOY
ST(W

-3.81 ST07
XCIY
XC14

3.81 ZCIY
ZC14

-1.27 Xcls
Zcls

1.27 UCIY
UC14

All dpa values are calculated. Measured values will E-sreported upon completion of dosimetry analysis.
DPA calculation basis 19034 MWD of operation: The peak DPA/MWD value is 0.000255 for SS, 0.000324 for V,

0.000498 for Al and 2“0.030255 for the ceramics. All DPA values havebeen rounded off.
DPA varies with axial locationwiththe equation:cos(O.00858(z-l2.7)) + 0.0000171(z-12.7)’2, z in mm (see Ref. 2).

z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have been rounded off.

Operating temperatures are based on the thermocouple data, corrected for thespecimentypeandlocation.Thegiven
ranges represent the variation in therrmxouple data.

-, ..— ——- --- ——-- —
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Capsule
Type

Temp. ~C
!74*9

)7*1 9

“*Bent durir
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temperature,axiallocation,accumulateddpaof specimensin RB-11J. (cont.)

z (Crr
-

7

-1

7

-10.,

x

-M

ion

ID Ctx
AL13*
AL14’
GD3i
GD3S
L2vl
L2V2
AL19
AA47

GB38

GB39

LFV6
LFV7
F7AI “
TD2&
TD31‘
TD34’

TD60’
TD72’
TD9&
TD96”
AV4&

AV52’

F4AR*
F5AH*
TAO?
TD16”
TD40
TD5S
AF76
AL15
GA37
GA38
L2V3
L2V4

AF87

AL17

GA30

GA39

LFV4
LFV5
AF88
AF89
LIV1

“emp.(Y
D7*19

urrounded by Zr foil

z (cm) ID Cod{
-8.8 L2V5

LHV2
LHV3

8.8 AF82
AF85
LFV2
LFV3

LHV1
LHV4

-7.2 AA46

AL18
GB37
L1V2
LI V3

YD02
7.2 AF84

AF86
LBV5
LFV1
LHV5
YD08

-5.6 AA42

AF83

GD38
LI V4
L1V5

YDO1
5.6 AF91

AF92
GD30
LBV3
LBV4
YD09

-4 AA38

AA43

AA48

GF30
GF37
YD07

4 AA41

AA44
AF90’

remp. (“c
107*19

Poorlyma

LBV2
YD04

-2.4 AA40
AF77
AF80
GF38

GF39
YD03

2.4 AA39

AA45
AF79
LDV4
LDV5
YD1O

-0.8 AA38

AA49

AL20
LDV1
LFV8
YD05

0.8 AA37

AF81

AL16
LDV2
LDV3
YD06

-10.4 F2AF*
F347*
F6A2”
F6A4
TD14
TD22’
TD42

TD6tY

10.4 F2A7’

F2AG*

F5AK*

F6A1“
TD25”
TD3&
TD84
TD85’

7
z (cm) ID Code

4 LBV1

All dpa values are calculated. Measured values will be reported upon completion of dosimetry analysis.
DPA calculation basis: 19034 MWD of operation; The peak DPA/MWD value ES0.000255 for SS. 0.000324 for V.

0.000496 for Al and 20.000255 for the ceramics. All DPA values have been rounded off to 2 decimal Dlaces.
-,

DPA varies with axial location with the equation: COS(O.00856(Z-12.7)) + 0.0000171(z-12.7)’2, z in mm (see Ref. 2).
z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have been rounded off.
Operating temperatures are based on the thermocouple data, corrected for the specimen type and location. The given

ranges represent the variation in thermocouple data.
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:mperature,axiallocation,accumulateddpaof specimensin RB-11J. (cont.)

D Code’
F2A1
F2A8
F5A7
F7A6

TD12

TD24
TD44

TD46
AV44
AV53

F8A1
F8AG

TAOO
TD52
TD65
TD74
AV42
AV54
F7B0
F8AH
TD20
TD50

TD64
TD76
F340
F34M
F5A0
F7A9
TD1O

TD45

TD83
TD93
AV37
AV39
F6A6
F7AD
TA02
TD15
TD71
TD88

ms are surround(

“emp.(“C;
07il 9

>yZr foil.

z(cm)
5.6

-4

4

x

2.4

D Code”
AV38
AV41
F5A6
F8A7
TD13

TDS4
TD63

TD90
AV40
AV47

F6AM
TA06

TD21
TD51
TD62
TD75
AV48

AV%

F4AB
TA04
TD30
TD41

TD43

TD73
F34R
F4A3
F6AH
F7D0
TAOI

TD11

TD35

TD61
AV49
AV51
F4AH

F5AL

TD23
TD56
TD82
TD94

Temp. (“C)
07*1 9

;rand Total

D Coda*

AV43
AV45
F4A9
F8A0 ~

TA05

TD32 I
TD53
TD80
F2A2
F4A1

F8AK
TD33

TD70
TD81
TD91
TD92

‘All of these specil

All dpa values are calculated. Measuredvalueswillbe reporteduponcompletionof dosimetryanalysis.
DPA calculationbasis 19034 MWD of operatiow The peak DPAJMWDvalue is 0.000255 for SS, 0.000324 for V,

0.000498 for Al and 2’0.000255 for the ceramics. All DPA values havebeen rounded off.
DPA varies with axial location with the equation:COS(O.00858(Z-12.7)) + 0.0000171(z-12.7)’2, z in mm (see Ref. 2).

z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have been rounded off.
Operating temperatures are based on the thermocoupledata, corrected for the specimen type and location. The given

ranges represent the variation in thermocoupledata.



316

Table 2. Operating temperature,axial location, accumulated dpa of specimens in RB-12J.

Cafxsule 112J

I I ILDW5
LDW6

I I I LHW2
!14*23 3.91 -14.461 LDW1

I I=I-+%%
LFW6

oli22 4.6 -8.11 LHW4
m22 4.4 -10 L1W2

L2W2
10 LBW5

LFW5
4.6 -6 L1W3

L2W3
8 LBW4

LFW4
4.7 -6 L1W4

L2W4
6 LBW3

LFW3
4.8 4 L1W5

L2W5
-2 L1W6

L2’vV6
2 LBW1

LFW1
4 LBW2

LFW2
4.9 0 LHW5

LHW6
and Total of 36

ECapsule:
Type

Temp. ~C
3%21

44!W6

476*22

49(5Q2

;rand Total
Sealedin a

l-l12J
PT

1

. .
1 - . .-.-,,..,

481 -4481 lnln -it .----- .-
4.21 -11.891 LFWG

M
-H=l

LFWB
2.24 X7X7
3.79 L1WA
4.48 x6x6

4.9 -0.69 LBWA

a LFWD
o x8x8

5.75 8.72 11”

9
5.96 6.18 1“
‘ 33

I
r tube

All dpavaluesare calculated.Measuredvalues will be reported upon completion of dosimelryanalysis.
DPA calculation basis: 19034 MWD of operation; The peak DPA/MWD value is 0.000255 for SS, 0.W0324 for V,

0.000498 for Al and 20.000255 for the ceramics. All DPA values have been rounded off.
DPA varies with axial locationwith the equation: COS(O.00858(Z-12.7)) +0.00C0l71(z-12.7)’2, z in mm (see Ref. 2).

z (cm) is the axial distanceof the midpoint of the specimen from the HFIR centerline. All distances have been roundad off.
Operating temperatures are baaed on the thermocouple data, corrected for the specimen type and location. The given

ranges represent the variationin thermocouple data.
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Table2, Op

1

Capsule:
TyP&

emp. (“C)
I%21

1W16

3%22

09K22

Surrounde

~tingtern
~J

3 CVN

DPA
4.7

4.8

4.7

4.8

4.2
4.3

5.4

4.5

4.7

byZr foil
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?rature,axial location, accumulated dpa of specimens in RB-I2J. (cont.)

zc(cm) ID Code
6.35 150 Z1

FA46

3.81 A027
FA45

4.32 135 Z1

43.35 FA61
I FKI1

-4=
I FK13

+=

TW09
11.94 149Z1

-11.43 AO06
A02~”

FA56
N206

TA=
Qcw
QC67*
QC6&

-4=

+

A029
FA59
N207
TW07

8.89 151 Z1
FA47
FK09

FK39

*

N211
9.4 148 Z1

-6.35 AO1O

+

A0341
-5.84 131 Z1
6.35 FK06

FK38

*

‘*Appeared bent prior to loading

emp. (“C) DPA z (cm)
19*22 4.8 -3.81

-3.3
1.7a
3.81

4.9 -1.27

-0.76
1.27

rand Total of 56

D Code
AO11
A031
132 Z1
134Z1

FK05
FK37
N209
A012
FA44
FA64
FK35
Twl o
133 Z1
AO07
FA43
FA48
FK36
N208

1- I 46, -7.8, 2a
L I ..-. .——

!51YI+7? I 441 9.71 2-11 I

I 46[ 7.1 I 2-1o I

r.”. — I 1 -. , I

I I
..-1 ,

4.71 -5.3] 2-5’
-. I

LEkiB!a
“Holders made of Zr

““ Contains previouslyirradiated TEMs

All dpavaluesare calculated. Measuredvalueswill be reported upon completion of dosimety analysis.

DPA calculation basis 19034 MWD of operation; The peak DPNMWD value is 0.000255 for SS, 0.000324 for V,
0.000498 for Al and 20.000255 for the ceramics. All DPA values have been rounded off.
DPA varies with axial locationwith the equation: COS(O.00858(Z-12.7))+ 0.0000171(Z-12.7)A2,z in mm (see Ref. 2).

z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have been rounded off.
Operating temperatures are based on the thermocouple data, corrected for the specimen type and location. The given

ranges represent the variation in thermocouple data.
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I arxe z. Uperatmg temperature, axial location,accumulated dpa of specimens in RB-I 2J. (cont.)

Capsule: 112J I

DY04
$16*24 7.7 -14.21 DY51

7.9 -14.21 DY42
ta3*22 4.21 -12 Y616

Y618’
8.4 12 DY06

DY49 DY96
~3i22 4.37 -10.5 Y809 9.7 0 DTIO

10.5 Y624 DT12
4.5 -9 Y61O“ Grand Total of 53

9 Y623
4.61 -7.5 Y611

7.5 Y622
4.7 -6 Y612

6 Y621“
4.77 -4.5 Y613

4.5 Y620
4.82 -3 Y614

3 Y619
4.85 -1.5 Y615

o Y617’

1.5 Y618
8.7 -10.5 DY43

DY46
10.5 DY44

DY45
8.8 -9 DT13

DT15
9 DY80

DY83
9 -7.5 DY53

DY55
7.5 DY52

DY54
9.4 -6 DT08

DT09
-3 DY81

DY82
borly marked

333
DPA z (cm) ID Code

9.4 3 DT14
DT16

6 DT07
DT11

9.5 -4.5 DY46

L’R%-’l
H+--l

I CaDsule: 112J I

I TvrE: IB-H., —
Temp. (“C) DPA z (cm) I ID Code
3%24 7.7 14.21I DY58

DY57
DY58

DY59
416?24 7.7 -14.21 DY80

DY61
DY62
DY83

GrandTotalof8

Capsule: 12J
Type B-3

Temp. (“C) DPA z (cm) ID Code
3%24 7.7 14.21 DY68

DY69
DY70
DY71
DY92

416*24 7.7 -14.21 DY28
DY84
DY85
DY88
DY67

Grand Total of 10

All dpa values are calculated. Measured valueswill be reported upon completion of dosimet~ analysis.

DPA calculation basis 19034 MWD of operation; The peak DPAffMWDvalue is 0.000255 for SS,”O.0C0324for V,

0.003498 for Al and 20.000255 for the ceramics. All DPA values have been rounded off.
DPA varies with axial location with the equation:COS(O.0=0858(Z-I2.7)) + 0.0000171(z-12.7)’2, z in mm (see Ref. 2).

z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have bean rounded off.

Operating temperatures are based on the thermocouple data, corrected for the specimen type and location. The given

ranges represent the variation in thermocouple data.
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S1
11.25 P6

S8

98*22 9 -8.75 HI
NI

8.75 D5
N3

9.4 -6.25 D6

6.25 H3

9.6 -3.75 H5

3.75 G4
9.7 -1.25 G3

N2
1.25 P5

S3

3randTotalof 24
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rable 2. Operating temperature, axial location,
Capsule: 12J

Tyfx B-4

Temp. (“C) DPA z (cm) ID Code

X20i24 7.7 14.21 DY35
DY36
DY72
DY73
DY78

U 6*24 7.7 -14.21 DY74
DY75

DY76

Dm

DY79

Grand Total of 10

accun

All dpa values are calculated. Measured values will be reported upon completionof dosimetry analysis.

DPA calculation basis 19034 MWD of operation; The peak DPAJMWDvalue is 0.000255 for SS, 0.000324 for V,
0,000498 for Al and 20.000255 for the ceramics. All DPA valueshavebeen rounded off.
DPA varies with axial locationwith the equation: COS(O.00858(Z-12.7)) + 0.0000171(z-12.7)’2, z in mm (see Ref. 2).

z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have bean rounded off.
Operating temperatures are based on the thermocouple data, corrected for the specimen type and lccation. The given

ranges represent the variation in thermocouple data.
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Table 2.
Capsuk

Tyjx
Temp. (O
486*I7

-

!artdngs a
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!rating temperature, axial location,accumulateddpa of specimens in RB-12J. (cont.)
a

E
B-7

DPA z (cm) IDCod(
4.2 -12.5 B-+5

F-+4

12.5 G-+5
H-+3

4.3 -11.5 E-+2
1-+1

11.5 A-+5

I=E
C-+3

4.4 -10.5 A-+4
E-+2

10.5 E-+4

oor.

zI-+5

-8.5 J-+3
K-+3

8.5 H-+5
M-+2

9.5 D-+2
I-+4

-7.5 G-+4
K-+2

7.5 B4
D-+4

-8.5 J-+4

M-+1
-5.5 G-+3

J-+5
5.5 A-+2

G-+z
6.5 C-+2

1+-+4
4.5 E-+5

1.+2
-3.5 B-5

1)-+3
-3 A-+1

-2.5 E-5
H-+1

-2 6-+1
-1.5 C-+5

K-+1 J

remp. rc) DPA z (cm) ID Code
05~22 4.8 1.5 H-+2

J-+2

2 F-+1
2.5 A-+3

B-+4
3 G.+!

3.5 D-+5

F-+5

4.5 F-+ 1●

J-+1

4.9 -1 C-+1

-0.5 B-+3

F-+2

o D-+1

0.5 C-+4

E--4
1 E-+I

randTotal of 59

Capsule
Type:

Temp. (“C
343*33

~77f28

+

12J
DCT

DPA z (cm) ID Code
3.8 15.46 FA03

N204

TW04

--+=%%

I N203”
-IWOY

+=-l=

*

LFTB
FA14
FA17

3.8 -15.46 LFTD

LFTG

FA15
FA18

4 -14.15 LFTF
LFTH
FA16

~Grand Total
1

“2 out of 4 are actually at 2=16.8 cm &

I I FA19
f 20 I

.6 dpa

All dpa values are calculated. Measuredvalueswill be reported upon completion of dosimetry analysis.

DPA calculationbasis:19034 MWD of operation;ThepeakDPA/MWDvalueis 0.000255for SS,0.000324for V,

0.CO0498for Al and200.000255for the ceramics. All DPAvalueshavebeen rounded off.

DPA varies w“th axial locationwith the equation:COS(O.0085B(Z-12.7)) + 0.0000171(Z-12.7)A2,z in mm (see Ref. 2).
z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have been rounded off.

Operatingtemperatures are based on the thermocoupledata, corrected for the specimen type and location. The given
ranges represent the variation in thermocoupledata.
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able2. 01
Capsule

Typa
‘emp.tC]
78*I 7

97*22

97*22

:mperature,axiallocation,accumulateddpaof specimensin RB-12J.(cont.)

N209
TH08
TH09
Z146

--t=

-L
N207
TH06
TH07

11.43 71●

FA17
Twos
TW08
Z144

+
FAI5
TW07

A030

FK1O
FK11

TJ07

+

IA056
TJ05

==-l’=
IA033

FK12

*

I A039
FK18

-1.27

FK19
A034
A035
FK14
FK15

‘emp.~C)
97*22

;randTotal

-1--5.7 8.8s

T6 6.35

m
t

3.81

FA13
FK16
FK17
7V
70”

ucl&
UC17
Xcld
XC17

ZC16”
ZC17”

ST08”

l-t+=
I I ST11“

fao

Grand Total of 10

.%rrounda

All dpa values are calculated. Measuredvalueswill be reported upon completion of dosimet~ analysis.
DPA calculation basis 19034 MWD of operation; The peak DPA/MWD value IS 0.000255 for SS, 0.CO0324for V,

0.000498 for Al and 20.CO0255 for the ceramics. All DPA values have been rounded off.
DPA varieswith axial locationwith the equation: cos(O.00656(z-l2.7)) + 0.0000171(z-12.7)’2, z in mm (see Ref. 2).

z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have been rounded off.
Operating temperatures are based on the thermocouple data, corrected for the specimen type and location. The given

ranges represent the variation in thermocoupledata.
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.

Capsule
Type:

remp. (“c
178*17

97*22
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temperature,axial location, accumulated dpa of specimens in RB-I 2J. (cont.)

ID Cod:
AFKO
AFK2

AFLO
AA87’
AFJ7
AFL2
AFL7
AV56
AV9Y
AV9F
AV98”
AV9W
AVBO
TH16

TH37
TH38
TH459
TH78”
AV9Y
AV95”A
F6A8*
F7FW
TH23*
TH31‘

TH56’

TH61‘
TH66’
TH92
AA88
AF&l
AFK4
AFL5
AA90
AF72
AFK5
AFL1
AA93
AF69

AFK6

AFL4

AA97

AFJ8

“emp.(“C
37*22

Bent dur

z (cm) ID Ccd
8.8 AFL3

AFL8

-7.2 AF74
AFJ9
AFM1
AFM2
YD15
YD20

7.2 AA95
AFK3
AFK9
AFL9

-5.6 AA88
AA91
AFK7
AFK8
YD11
YD19

5.6 AA92
AA%
AFL6
LDW2

-4 AF73

AF76

LDW1

LFW2
YD14
YD18

-2.4 AF67
AF71

LIW1
LBW1
YD16
YD17

2.4 AA94
AA98
LBW2
LHW2

4 AF70

AFK1A

L2W2

LFW1
Jation

remp. ~C
197~22

Markings are pow

z (cm
-z

7

-76

Surrounded by 7

All dpa values are calculated. Measured values will be reported upon completion of dosimetry analysis.

ID Ccd
AA89
AFJO

LFW3
LHW1
YD12
YD13

AAg&*

AF75
L1W2
L2vvl
AV55
AV94
AVB~
AVC1
F6AK’
F8AT
THIS
TH22
TH52
TH67’
AVB5”
AVB8’
F7AS

F8Ar

TH17’

TH3S
TH48’
TH74”
THW
TH93’

AV9&
AVB8-
F343
F344

TBO1“
TBO~
TH12’
TH40’

TH6S
TH81*

DPA calculation basis 19034 MWD of operation; The peak DPA/MWD value IS0.fX10255for SS, 0.000324 for V,
0.0C0498 for Al and 20.000255 for the ceramics. All DPA values havebeen rounded off.
DPA varies with axial location with the equation: COS(O.00858(Z-12.7)) + 0.0000171(z-12.7)’2, z in mm (see Ref. 2).

z (cm) is the axial distance of the midpoint of the specimen from the HFIR centerline. All distances have been rounded off.

Operating temperatures are baaed on the thermocouple data, correcled for the specimen type and location.Thegiven
rangesrepresentthevariationin thermocoupledata.
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“able2. 0
Capsule

Type:
~emp.(“C:
!97i22
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emparature,axiallocation,accumulateddpaof specimens in RB-12J. (cont.)

All of the specimens on tt

D Code*
AVCO
AVB1

F5AR
F6AL

TH33
TH41
TH71
TH73
TH87

TH98

-mr
AVB7
TH1O

TH34
TH50
TH70

AVB3
AVB9

F4AF
F5AG
F7A2
F8A4
TH14

TH30
TH56
TH63
TH82
TH96

F5A2

F5A8
F8AB
F8AD
TH13
TH43
TH57
TH60

“emp. ~C
97*22

mge are surrounded

D Code
F2A6
F5A4
TB05

TB06

TH26

TH27
TH51
TH55
TH91

TH97

!%243
F346
F6AD

F7G0

TB08
TH42
TH46
TH76

F2AK
F4A7

F6A5

F7AA

TH1l

TH28

TH47

TH54

F2AR
F5AD

TBOO

TB03
TH20
TH25
TH66
TH72
TH90
TH94

remp. (“C;
97*22

>randTot:

ID Code’
F2A5
F2AM
F4AM
F6A9
TH24
TH44
TH75
TH77
TH66
TH95

F349
F4A2
F7AF

F8AM
TH18
TH21
TH53
TH62

F4A5
F4A6
TB04
TB07
TH32

TH36

TH64
TH80
TH63
TH65

All dpa values are calculated. Measured values will be reported upon complehon of dosimetry analysis.
DPA calculation basis: 19034 MWD of operation: The peak DPAJMWD value is 0.000255 for SS, 0.000324 for V,

0.000496 for Al and 20.C00255 for the ceramics. All DPA values have been rounded off.

DPA varies wilh axial location with the equation: COS(0.00858(Z-12.7)) + 0.0000171(Z-12.7)A2,z in mm (see Ref. 2).
z (cm) is the m-al distance of the midpoint of the specimen from the HFIR centerline. All distances have been rounded off.
Operating temperatures are based on the thermocouple data, corrected for the specimen type and location. The given

ranges represent the variation in thermocouple data.




