JAERI- M

9261

NSRRERF -4 -\ J -V AT 4
D% (ZD1)

a7 LsDOBREL
Fe g N DOBR—

1981 %1H

Lo SR - RER BN KT B

R & B F H W ® A
Japan Atomic Energy Research Institute



s E OAG - Fesrs JARRIM L F--F £ L0, TEHCRTL T3

T AT, WA Fo BEA R, SRR TSR A R (B

HRIB ) HT, BML L (S,

’

JAERI-M reports, issued irregularly, describe the results of research works carried out
in JAERL Inquiries about the availability of reporis and their repreduction should be

addressed to Division of Technical Information, japan Atomic Energy Research Institute,

Tokai-mura, Naka-gun, Ibaraki-ken, Japan.



JAERI-M 9261

NSRREBF~F vy « Y27 LB (£D1)
— BSOS LAOEEEF—4 sy DR —

B T R T B R o T
FE mE.fE B AW (EK

(1980 4F 12 A 10 B )

NSRRFEE T — % OIE & B8R, £ LUMROMEAAZK S ZBICNSRR ER7 — 4
Ny e VARFAOMBEAFHEL F—4% NV IUEA T 955 4 DTBNEATERK L 72,
Tt ERF -4 O—BEPEL, F—F NV VAT LOERNES R LI,

AT T s LB 0l 7 LOBEEHHFEBLY, F—F NV F Y ATLD
Bz > 0TR N,

¥ HAEFAFE a0 —F—H— b L



JAERI-M 9267

Development of the NSRR Experimental Data Bank System (1)

— Qutline of Processing Program DTBNK, and
the Present Status of the Data Bank System —-

Kiyomi ISHIJIMA, Mutsumi UEMURA*, Nobuaki OHNISHI

Division of Reactor Safety,Tokai Research Establishment, JAERI
(Received December 10, 1980)

To promote collection, arrangement, and utilization of the NSRR
experimental data, development of the NSRR experimental data bank system was

intended.

Fundamental parts of the NSRR experimental data bank system, including the
processing program DTBNK, have been completed. Data of the experiments performed
so far have been collected and stored.

Qutline of the processing program and the method of utilization and the
present status of the data bank system are discussed.

Keywords : NSRR, RIA Test Data, Data Bank System, Processing Program
Reactor Safety

* On leave from Computer Service Co.,
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Table 1 List of data to be recorded

A. Digital Data

A-1 Main Data

1. Test Number

2. Data ¢f BExperiment
3. Objectives

4, The Others

A~2 Operational Condition

1. Pulse Number

Bank Rod Position at 15W of Reactor power

Bank Pod Position before Pulse Operation
Position of Transient Red A
Position of Transient Rod B
Peegition of Transient Rod C

Reactivity Evaluated from Bank Rod Position

-

Reactivity Evaluated from Transient Rods Position

O =1 Y U s N

-

Temperature of Reactor Coolant

Core Energy Release #1

Ro
= O

Core Energy Release #2
Peak Reactor Power #2

The Others

—
W

a
SN

System Condition

System Pressure
System Temperature

Flow Rate

Type of capsule or loop used

.

Single Rod Experiment / Bundled Rods Experiment
Fixing Method of the Test Rod

With / Without Flow Shroud

The Others

o -1 O I B NN
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1L.
12.
13.
14.
15.
16.

A-5
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Fuel Rod Description

Identification Number of Test Rod
Cladding Material

Inner Gas of Test Rod

Type of the Defect of Test Rod
Number of Pellets in Test Rod
Heat Treatment of the Cladding
Wall Thickness of Cladding Tube
Cladding Quter Diameter

Gap Width

Fuel Enrichment

Pellet Stack Length

UO2 Content

U Ceontent

U-235 Content

Water Content

The Others

Test Results

Peak Reactor Power #1

Peak Reactor Power #2

Core Energy Release #1

Core Energy Releazse #2

Energy Deposition #1

Energy Deposition #2

Average Energy Deposition

T/C Position Identification Number

Elevaticn of the T/C Position from Base

Meximum Claedding Surface Temperature

Cladding Surface Temperature just before Quenching
Film Beoiling Duration

Cladding Surface Temperature at Cladding Rupture
Elapsed Time from Power Burst to Cladding Rupture
Initial Internal Pressure of the Test Rod

Maximum Internal Pressure of the Test Rod
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18,
19.
20.
21.
22.
23.
24.
25.
26.
27,
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Maximum Internal Pressure of the Capsule
Initial Water Texperature

Maximum Water Temperature

Elongation of the Cladding Tube
Elongation of the Pellet Stack

Maximum Water Column Velocity

Maximum Height of Water Column

Fuel Centerline Temperature

Maximum Flow Rate

Minimum Flow Rate

The Cthers

Instrumentation Data

Instrumentation for Reactor Power
Instrumentation for Core Energy Release
Instrumentation for Cladding Surface Temperature
Instrumentation for Water Temperature
Instrumentation for Fuel Centerline Temperature
Instrumentation fer Fuel Red Pressure
Instrumentation for Capsule Pressure
Instrumentation for Water Column Movement
Instrumentation for Flow Rate

Instrumentation for Cladding Elongation
Instrumentation for Pellet Elongation

The Others

PIE Results

Initial Total Length of Test Rod

Total Rod Length after Irradiation
Initial Rod Diameter at Top Positicn
Initial Rod Diameter at Middle Position
Initial Rod Diameter at Bottom Fosition
{ladding Outer Diameter after Irradiaticn
Maximum Outer Diameter

Length of Cladding Rupture Mouth
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9. Width of Cladding Rupture Mouth

10. Maximum Dismetral Strain

11. Maximum Hoop Strain

12, Maximum Rod Bending

13. Length of Oxidaticn

14. PFailure / No Failure

15. Description of Appearance of Irradiated Fuel Rod
16, Sizes of Fragmented Fuel Particles

17. The Others

B. Analogue Data

Rezctor Power #1

Reactor Power #2

-

Core Encrgy Release #1

Core Energy Release #2
Cladding Surface Temperature

Water Temperature

Fuel Centerline Temperarure

O 1 o a1 N NN

Fuel Reod Pressure

O

Capsule FPressure

lo. {Cladding Elongation
11, Pellet Elongation

12, Water Column Movement
13. TFlow Rate

14. Cladding Strain

15. The Others
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Table 2 Collected experiments
No Test No Na Test Mo
1 101- 2-1 47 15— 7-1
2 101~ 2-2 48 115 — 8 —1
R 101 — 2-3 49 115~ 9 -1
Vi 101 = 3-~1 50 115 — 10 — 1
5 101 — 3—2 51 200 — 1—1
6 01— 3-8 52 200— 1—2
7 101~ 3-4 T 3 200— 2-1
8 103 - 1—1 54 200~ 2 -2
9 03— 2-1 | 55 200 — 3 -1
10 103— 3-1 56 200 ~ 4 —1
11 [ 103~ 4-1 ] 57 200~ 5 —1
12 03— 51 58 200 5-2
13 13- 9—-1 59 200— 6-—1
I 4 | 103-10-1 60 200 — 6 -2
- T 103-11-1 61 200 — 8 — 1
Sl ws-11-2 62 200 — 1 -1
T 103-11-3 63 201 — 2 -1
103 — 11 — 4 64 201~ 3—1
103—11-5 | 65 202~ 1-1
- 103 —11 -6 66 202 — 2—1
a1 | - 1-1 67 202~ 3-1
22 11— 2-1 68 202 — 4—1
23 ’ 11— 3—1 69 202 — 4 —2
T 111 - 42 70 203 — 1—1
25 S 111- 5—1 71 203 — 2— 1
2% 11— 61 12 203 — 3—1
27 111 — 7—1 3 203 — 4—1
28 111 T 74 203 — 51
29 ! 111 75 205 — 1—1
I T R b o 76 206 — 1 —2
31 111 7 205— 1—-3
32 Lo 1—13-1 78 206 — 1-4
3 111 —-14—1 79 205~ 1—5
T TR T 80 205— (=6
35 111 —17 -1 81 205 — 2—1
36 111 —18 —1 82 205 — 2—2
37 111 — 19 — 1 83 205— 2—3
38 13— 1—1 84 205 — 2 —4
39 113~ 2~1 85 205 — 5 —1
40 113 - 3—1 86 205 — 5— 2
41 i 115 — I —1 87 205 — 5—23
42 | 115— 2—1 88 205~ 54
43 115 — 3 -1 89. 205— 5—5
44 115 — 4—1 90 206 — 1—1
45 115 — 5 -1 91 206 — 1-2
46 115 — 6 -1 92 206 — 1 — 3
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Table 2 (Continued)
Na Test No Na Test No
93 206 — 1 — 4 ; 129 222 — 3 -1
94 206 —1—5 " 140 222 — 4 — 1
95 206—1-6 141 222 — 5- 1
96 206 —2 — 1 142 222 — 6—1
97 206 — 2 — 2 143 226 — 1~ 1
98 206 — 2 — 3 144 226 — 2 — 1
99 206 2 — 4 145 226~ 5-1 |
100 1206 — 5 — 1 146 226 — 6 — 1
AT 206 — 5 — 2 147 231 - 1—1
102 206 — 5 — 3 148 231 — 2~ 1
103 207 — 1 — 1 149 231 — 3 - 1
104 207 —2—1 150 231 ~ 4 — 1
105 207 — 3 — 1 151 231 — 5— 1
106 207 — 4 — 1 152 231 — 6 1
107 207 — 5 — 1 153 231 — 7—1
108 209 — 1 -1 154 231 — 8 — 1
109 209 —1—2 155 231 — 9 —1
110 200 —1-3 156 231 — 10 — 1
11 209 — 1 — 4 157 231 — 11 - 1
112 209 —1-5 ] 188 231 —12 — 1
| 209—2-1 159 231 — 13 - 1
114 209 — 2 — 2 160 231 — 14 — 1
115 209 — 2 — 3 161 231 — 15 — 1
116 209 — 2 —4 162 231 — 16 — i
117 212—1—1 163 231 — 17 — 1
118 212 -3 -1 164 231 — 18 — |
119 212 —4 — 1 165 231 ~ 16 - 1
120 212 — 5 — 1 166 231 — 20 — 1
121 212 — 6 ~ 1 167 231 —21 — 1
122 216 — 2 — 1 168 231 — 22 — 1
123 216 —3 — 1 169 231 — 23 — 1
124 216 — 4 — 1 170 231 — 24 — 1
125 217 — 1 ~ 1 171 231 ~ 25 — 1
126 220 — 1 — 1 172 231 — 26 — 1
127 220 — 2 — 1 173 237 — 1—1
128 220 —3 — 1 174 232 — 2 -1
129 220 — 4 — 1 175 232 — 3—1
130 220 — 5 — 1 176 232 — 4-1
13 221 —1— 1 177 232 — 5 —1
132 221 -2 —1 178 232~ 6~ 1
133 221 — 3 — 1 179 232 — 7 —1
134 221 — 4 — 1 180 232 — 8~ 1
135 221 — 5 — 1 181 232 — 12 — 1
136 221 — 6 — 1 182 232 —14—1
137 222 ~ 1 — 1 183 232 — 15 — |
138 222 — 2 — 1 184 232 — 16 — 1

_14_
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Table 2 {Continued )
No. Test Mo No. Test N
185 232 — 17 ~1 5 231 402 —1—1
186 233— 1 -1 R 402 -2 — ¢
187 233 — 2 -1 233 402 -3 — 1
188 933 — 3 —1 1 e 402 — 4 — 1
189 233 — 4—1 235 402 — 4 — 2
199 233 - 5—1 236 402 -5 — 1
191 233~ 6 — 1 237 402 — 6 — 1
192 233 — 7—1 238 402 -7-1
193 233 — 8- 1 239 403 —1 —1
194 233— 9—-1 240 403 -2 —1
195 233 — 10 - 1 241 403 =3 - 1
196 33-11-1 242 404 =1 —1
197 ~ ez -11-2 | 243 | 404-2-1
198 | 233—12-1 244 404 -2 — 2
199 233 — 13 — 1 245 411 —3 — 1
200 233 — 14 — 1 246 12 ~1-1
201 233 — 15 — 1 247 413 —1—1
202 233 — 16 — 1 248 413 -2 — 1
203 233 — 17 — 1 249 421 -3 —1
204 233 — 18 — 1 250 432 — 1 ~ 1
205 233 — 19 — 1 251 432 —1 -2
206 234~ 1—1 252 432 ~ 2 ~ 1
207 234 — 2 — 1 253 433 —1—1
208 234 — 3—1 254 433 —2 — 1
209 234 — 4 —1 255 441 —1 — 1
210 235 — 1—1 256 452 —1 — 1
211 235 — 2~ 1 257 462 — 1 — 1
212 311 — 1—1 258 465 — 3 — 1
213 312 — 1-1 259 465 — 3 — 2
214 312 — 2—1 260 472 —1 -1
T 215 312 — 3—1 261 482 —2 — 1
216 312 — 4 -1 262 482 — 3 — 1
217 a1z —10-1
218 313— 1—1 |
219 400 — 1—1 }
220 00— 2—1
221 401 - 1-1
222 401 — 21
223 401 — 3~ 1
224 401— 3—2
225 401 — 4-1
226 401 — 4-2
227 1= 4-3
228 401 - 5—1
229 401 — 6—1
230 401 — 71
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Table 3 List of plotting modes

1. Maximum Cladding Surface Temperature

Mcde No. Title Parameter
101 | Maximum (ladding Surface Temperature as a ; He Filled Rod
Function of Energy Deposition 1 Ar Filled Rod
Gap Gas Parzmeter Test { Xe Filled Rod
(Non-Pressurized Fuel Rod)
1602 Maximum Cladding Surface Temperature as a He Filled Rod
Function of Energy Deposition | Ar Filled Rod
Gap Gas Parameter Test Xe Filled Rod
(Pre-Pressurized Fuel Rod )
103 Maximum Cladding Surface Temperature as & 5%
Function of Energy Deposition 10%
Enrichment Parameter Test 20%
(Coolant Temp = 25 DEGC)
104 | Maximum Cladding Surface Temperature as a 5%
Function of Energy Deposition 10%
Combined Effects (Coolant Temp. and Fuel 20%
Enrichment)
(Coolant Temp = 90 DEGC)
105 Maximum Cladding Surface Temperature as a o Failure
Function of Energy Deposition Fajilure
Standard Fuel Rod Test
106 Maximum Cladding Surface Temperature as a 1.8 n/s
Function of Energy Deposition 1.0 m/s
Forced Flow Test 0.0 m/s
107 | Maximum Cladding Surface Temperature as a | Wide Gapped
Function of Energy Deposition Fuel
Gap Width Parameter Test Standard Fuel
Narrow Gapped
Fuel
108 | Maximum Cladding Surface Temperature as a | As-celd Worked
Function of Energy Deposition Stress Relieved
Heat Treatment Fully Annealed
Autoclaved
109 | Maximum Cladding Surface Terperature as a | No Failure
Function of Energy Deposition Failure
Stainless Steel Cladding Fuel Test |
L |
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Table 3 (Continued)
Mode No. Title Parameter
110 Maximum Cladding Surface Temperature as a :He (25 DEGC)
Function of Energy Deposition Ar (25 DEGC)
Combined.Effects (Coolant Temperature and|Xe (25 DEGC)
Gap Gas Composition) He (90 DEGC)
. Ar (90 DEGC)
Xe (90 DEGC)
111 |Maximum Cladding Surface Temperature as a |Reference Rod
Function of Energy Deposition Zr=lined Rod
USNRC Fuel Tesgt Cu-harrier Rod
NSRR Std. Rod
117 |Maximum Cladding Surface Temperature as a |l4mm ()
Function of Energy Deposition 14mm [
Flow Shround Test lomm O
20mm ()
. Witheut Shroud
113 | Maximum Cladding Surface Temperature as a 50 kefon’s, B kafen’y

Function of Energy Deposition
Pre-Pressurized Fuel Rod Test

2 »
3 okgfea'g, 6 kefen’ g
20 kgfon’y, 2.7 kgfen's

P D 2
12 kzfen"g, O xglom s

2. Quenching Temperature
Mode No. Title Parzmeter
201 Quenching Temperature as a Functicn of
Energy Deposition
Standard Fuel Test
202 Quenching Temperature as a Function of 25 DEGC
Energy Depositiocn 60 DEGC
Coolant Temperature Parameter Test 90 DEGC
(Gap Gas = He)
20% Quenching Temperature as a Function of 14mm O
Energy Deposition 14mm [
Flow Shroud Test lemn ()
20mm O
Without Shroud
204 Quenching Temperature g3 a Function of Reference Red
Energy Deposition Zr-lined Rod
USNRC Fuel Test Cu-barrier Rod
NSER Std. Rod
205 | Quenching Temperature as a Function of

Energy Depocsition
Stainless Steel Cladding Fuel Test

_17w~
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Table 3 (Continued)
Mode No. Title Parameter 1
206 Quenching Temperature as a Function of He |
Energy Depositicn Ar
Gap Gas Parameter Test Xe

(Coolant Temperature = 25 DEGC)

207 Quenching Temperature as a Function of ‘Wide Gapped
Energy Deposition Fuel
Gap Width Parameter Test Standard Fuel
Narrow Gapped
Fuel
208 Quenching Temperature as a Function of 1.8 m/s
Energy Deposition 1.0 m/s
Forced Flow Test 0.0 s
209 Quenching Temperature as a Function of 20%
Energy Deposition 10%
Enrichment Psrameter Test 5%
(Coolant Temperature = 25 DEGC) 2.6%
210 Quenching Temperature as a Punction of 20%
Energy Deposition 10%
Combined Effects (Coolant Temperature 5%
and Fuel Enrichment) 2.6%
(Coolant Temperature = 90 DEGC)
211 Quenching Temperature as a Function of He
Energy Deposition Ar
Combined Effects (Coolant Temperature and Xe
Gap Gas Composition)
(Coolant Temperature = 90 DEGC)
%, Film Boiling Duration
Mode No. Title Parameter
301 |Film Boiling Turation as a Function of
Fnergy Deposition
Standard Fuel Test
302 Film Boiling Duration as a Function of 25 DEGC
Energy Deposition 60 DEGC
Coolant Temperature Parameter Test 80 DEGC
(Gap Gas = He)
30% Film Boiling Duration as a Functicn of 14mm O
Energy Deposition 14mm [}
Flew Shroud Test lémm ()
20mm O

Without Shroud
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Table 3 (Continude)
Mode No. Title Parameter
304 Film Boiling Duration as. a Function of Reference Kod

Energy Deposition
USNRC Fuel Test

Zr=1ined Rod
Cu-barrier Rod
NSER Std. Eecd

305 Film Boiling Duration as a Function of
Energy Depositicn
Stainless Steel Cladding Fuel Test
306 Film Boiling Duration as a Function of He
Energy Deposition Ar
Gap Gas Parameter Test Xe
(Coolant Temperature = 25 DEGC)
307 |Film Beiling Duration as a Function of Wide Gapped
Energy Deposition Fuel
Gap Width Parameter Test Standard Fuel
Narrow Gapped
Fuel
308 ¥ilm Boiling Duration as a Function of 1.8 m/s
Erergy Deposition 1.0 m/s
Forced Flow Test 0.0 m/s
309 |Film Boiling Duration as a Function of 20%
Energy Deposition 10%
Enrichment Parameter Test 5%
(Goolant Temperature = 25 DEGC) 2., 6%
310 !Film Boiling Duration as a Function of 20%
Energy Deposition 10%
Combined Effects (Coolant Temperature and 5%
Fuel Enrichment) 2.6%
(Coolant Temperature = 90 DEGC)
311 Pilm Boiling Duration as a Function of He
Fnergy Deposition Ar
Combined Effects (Coolant Temperature and Xe
Gap CGas Composition)
4. Cladding Burst Temperature
Mode WNo. Title Parameter
401 Cladding Burst Temperature as a Fuanction of| Z0 kg/cmgg

Energy Deposition
Pre-Fressurized Fuel Test

30 kg{cng
20 kg/em g
2
12 kg/cmgg
B kg/cm beg

e e e manm e e -
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. Y
3 (Contlnuea)

5. Cladding Burst Time

Mode No. Title Parameter 1
501 Cladding Burst Time as a Function of 5C kg/cmgg J
Brnergy Deposition 30 kg/cmgg i
Pre-Pressurized Fuel Test 20 kg/cm,g i
| 12 ka/enle
8 kg/cm g
6. Rod Presgure
Mode XNo. Title Parameter
601 Maximum Rod Pressure as a Function of 50 kg/cmEg
Energy Deposition 30 kg/om g
Pre- Pressurized Fuel Test 20 kg/cmgg
12 kg/cmgg
8 kg/cm g
7. Capsule Pressure (2nd)
Mode No. Title Parameter
701 Capsule Pressure (lst) as a Function of 50 kg/cmgg
Energy Deposition 30 kg/cm g
Pre-Pressurized Fuel Test 20 kg/cm g
12 kg/cnig
8 kg/ceng
702 Capsule Pressure (lst) as a Function of
Energy Deposition
Standard Fuel Test
8. Capsule Pressure (2nd)
9, Maximum Coolant Temperzture
Mode No. Title Parameter
901 (Maximum Coclant Temperature as a Functicn | 14mm O
of Energy Deposition 14mm 7]
Flow Shroud Test 16mm C
20mm O

Without Shroud
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Tabie 3% (Continued)

10. Cladding Elongation

r
Mode No. Titie Perameter
1001 (ladding Elongation as a Function of Energy
Deposition ’
L Standard Fuel Test Elongation Measurement)
j -
11. Pellet Elcngzstion
Mode No. Title Parameter
1101 Pellet Elongation as a Function of Energy
Deposition
Standard Fuel Test (Elongation Measurement)
12, Maximum Water Column Velocity
]
Mode No. Title Parameter
2
1201 Maximum Water Column Velocity as a Function|b50 kg/cmgg
of Energy Deposition 50 kg/cng
Pre-Pressurized Fuel Test | 20 kg/cm2g
12 kg/cng
8 kg/cm g
1202 | Maximum Water Column Velocity as a Function
of Energy Deposition
Standard HFuel Test
13. Maximum Height of Water Surface
T
Mode Ne.! Title Parameter
1301 Maximum Height of Water Surface as a 50 kg/cmig
Function of Energy Depositicn 30 kg/cmég
; Pre-Pressurized Fuel Test E20 kg/cmgg
| 12 kg/cm g
| 8 kg/cn‘g
1302 Maximum Height of Water Surface as a
Function cof Energy Depositicn
Standard Fuel Test
14, TFuel Centerline Temperature
Mode No. Title Parameter

1401

Fuel Centerline Temperature as a Function of
Energy Deposition
Standard Fuel Test

i21,
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Table 3 (Continued)

1%. Maximum Diametral Sirain

Mode No. Title Parameter
1501 Maximum Diametral Strein as a Function of
Fnergy Deposition
Standard Fuel Test
1502 [Maximum Diametral Strain as a Function of |Wide Gapped
Energy Strain Fuel
Gap Width Parameter Test Standard Fuel
Narrow Gapped
Fuel
1503 Maximum Diametral Strain as a Function of
Energy Deposition
Pre-Pressurized Fuel Test

16. Maximum Hoop Strain

Mode Ne. Title Parameter
1601 |Maximum Hoop Strain as a Funvtion of Energy|50 kg/cmgg
Deposition 30 kg/cng
Pre~Pressurzed Fuel Test 20 kg/cm g
12 kg/cng
8 kg/cem g
17. Bending of Fuel Rod
Mode No. Title Parameter
1701 Bending of Fuel Rod as a Function of Energy
Deposition
Standara Fuel Test
18. Length of Oxidation
Mode No. Title Parameter
1801 Length of Oxidstion as a Function of Energy
Deposition
Standard Fuel Test
19. Total Length Change
Mode KNo. Title Parameter
1901 Total Length Change as g Function of Energy

Depositicn
Standard Fuel Test
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Table 3 (Continued)

20, Rupture Length

Mode HNe. Title Parameter
2001 Rupture Length as a Function of Energy 50 kg/cmgg
Deposition 30 kg/cmgg
Standard Fuel Test 20 kg/centg

2
12 kg/cmgg
8 kg/cm g

21, Failure Threshold

Mode No. Title Parameterr
2101 Rupture Width as a Function of Energy 50 kg/cng
Deposition 30 kg/cwzg
Pressurized Fuel Test: 20 kg/cmig
1z kg/cm g
8 kg/cm g

22. Failure Threshold

Mode No. Title Parameter
2201 Failure Threshold No Failure
Pre-Pressurized Fuel Rod Test Failure
2202 Failure Threshold No PFailure
Waterlogged Fuel Test (Special) Faiiure

C = With Cd Foil

I, = Both End Low Enrichment
220% Failure Threshold No Failure
Coolant Temperature Parameter Test Failure

Gap Gas = He

2204 Failure Threshold No Failure
Flow Shroud Test ' Failure
2205 Failure Thresheld ' No Failure
USNRC Fuel Test ) Failure
2206 Failure Threshold No Faillure
Waterlogged Fuel Test (Standard) Failure
2207 Failure Threshold No Failure
Fretting Corroded Fuel Test Failure

1l = No Deffect
2 = Small Deffect
% = Large Deffect
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Table 3 (Continued)
Mode No. Title Paramster
2208 Failure Threshold No Failure
Combined Effects (rod Pressure and Gap Failure
Gas Composition)
1l =He, 2 = Ar, 3 = Xe o
Red Pressure = 12 kg/cm g
2209 Failure Threshold No Failure
Combined Effects (Coolant Temp. and Gap |Failure
Gas Composition)
2210 Failure Threshold No Failure
Stainless Sieel Cladding Fuel Test Failure
2211 Fgiiure Threshold No Failure
: Standard Fuel Test Failure
2212 Failure Thresoocld No Pailure
Gap Gas Parameter Test Failure
: 1l =He, 2 =Ar, 3 = Xe
; Rod Pressure = 1 kg/cn‘g
2213 :Failure Threshold No Failure
|  Heat Treatment Failure
: 1 = As-Cold Worked
2 = Stress Relieved
! % = Fully Annealed
i 4 = Autoclaved
2214 Failure Threshold Ne Failure
Gap Width Parameter Test Pailure
|
2215 tFailure Threshold No Failure
i Forced Flow Test Pailure
|
2216 Failure Threshold No Failure
Enrichment Parameter Test Failure
Coolant Temperature = 25 DEGC
2217 Failure Threshold No Failure

Combined Effects (Coolant Temperature
and Fuel Enriohment)
Coolant Temperature = 90 DEGC

Failure
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Table 4 List of Job Control Cards for JAERI Computer FACOM M200

(A) GEM FILE FROM INPUT CARDS
//JCLG  JOB
/7 EXEC JCLG
//SYSIN DD DATA,DLM="++'
// JUSER 51322943,KI.IIJIMA,0934.110,NSR.78
I.1 7.1 W.1C.1P.0
OPTP MSGLEVEL={1,1) _
//GEMINTT EXEC GEMINIT,DSN='J2943.MI'DATA'
//CDTOGEM EXEC CDTOGEM,DSN='J2943. MTDATA' ,MOD=DATA

INFUT CARDS

/%
++
s

(B) DATA BANK FROM GEM FILE

//ICLG  JOB

/7 EXEC JCLG

//SYSIN DD DATA,DLM="'++'

// JUSER 51322G43,KT.IIJIMA,C934.110,NSR. 78
I.1 T.1 W.1 C.1 P.0

OPTP MSGIEVEL=(1,1)

//STEPL EXEC IMGO,IM='J2943. DTBNKLR'

/7 EXPAND DISKTO,DDN=FTOIFOOI,DSN='J29ﬂ3.EQF'.
/Y EXPAND DISKIN,DDN=FT02F001,DSN='J2943.MASTAL"
// EXPAND DISK,DDN=FT0O3F001

/7 EXPAND DISK,ddn=FTO4F001

//SYSIN DD DSN=J2943.MIDATA.FORT'(DATA ) ,DISP=SHR

++

//
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(C) MODIFICATION OF DATA BANK

//ICLG  JOB

// EXEC JCLG

//SYSIN DD DATA,DLM='++'

// JUSER 51322943,KI.ITJIMA,0934,110,NSR.78
1.1 T.1 W.1 C.1 P.O

OPTP MSGLEVEL=(1,1)

//STEP1 EXEC DELETE,DSN='J2943.MASTAY.DATA'

//STEP2 EXEC LMGO,LM='J2943, DTBNKLR!

s EXPAND DISKTQ,DDN=FT01F001,DSN="'J2943.ECF’
// EXPAND DISKIN,DDN=FT0Z2F001,DSN="'J2943.MASTA2"
s FXPAND DISK,DDN=FT03F001

s FXPAND DISK,DDN=FTOLFOC1

//SYSIN DD DSN=J2943.MIDATA,FORT (DATA ) ,DISP=SHR
++

//

(D) DUMP REQUEST

//3CLG JOB
/7 EXEC JCLG
//8YSIN DD DATA,DIM="++'
// JUSER 51322943,KT.ILJIMA,093k4.110,NSR. 78
I.n T.n W.n C.n P.n
OPTP MSGLEVEL=(1,1)
//STEP1 EXEC IMGO,IM='J2943.DTBNKIR'

// EXPAND DISKTO,DDN=FT01F001,DSN="'J2943,MASTAL"
/S EXPAND DISK,DDN=FT02F001
/S EXPAND DISK,DDN=FT0O3F001
// EXPAND DISK,DDN=FTOLF001
//SYSIN DD #
DMP
~1
++
/7
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(E) DELETE REQUEST

//JCLG  JOB

Vs FXEC JCLG

//SYSIN DD DATA,DIM="'++'

// JUSER 51322943,KI.IIJIMA,0934.110,NSR.78 -
I.n T.n W.n C.n P.O

OPTP MSCLEVEL=(1,1)

//STEPT EXEC IMGC,LM='J2943. DIBNKLR'

/i EXPAND DISKTO,DDN=FT01F001;DSN='J2943.MASTA1=
V4 EXPAND DISKTN,DDN=FT02F001,DSN='J29u3.MASTA3'
/7 EXPAND DISK,DDN=FTO3F001
/S EXPAND DISK,DDN=FTOLF001
//SYSIN DD ¥
DLT
2
231 5 1233 7 1
++
V7
(F)
//JCLG  JOB
/7 EXEC JCLG

//SYSIN DD DATA,DIM="++'

// JUSER 51322943,KT.IIJIMA,0934.110,NSR.78
I.nT.n W.n C.n P.C

OPTP MSGLEVEL=(1,1)

//STEPL EXEC LMGO,IM='J2943. DTBNKLR!

/S EXPAND DISKTO,DDN=FT(C1I700], DSN='J2943, MASTAL'
/7 EXPAND DISKTN,DDN=FTO2F001,DSNu'JEQQB.MASTA&'
/S FEXPAND DISK,DDN=FTO3FCCL
/7 EXPAND DISK,DDN=FTO4FO01
//SYSIN TD ¥
BLK1
INPUT CARDS
++
/7
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(3) MAJOR REQUEST

//ICLG  JOB

// EXEC JCLG

//SYSIN DD DATA,DLM='++'

// JUSER 51322943,KI.IIJIMA,0934.110,NSR.78
I.1 T.1 W.4 C.1 P.O

OPTP MSGLEVEL=(1,1)

//STEP1 EXEC LMGO,LM='J29L3,DTENKLR'

// EXPAND DISKTO,DDN=FT01F001,DSN="'J2943.MASTAL"
/ EXPAND DISK,DDN=FT02F001
// EXPAND DISK,DDN=FT03F001
/7 EXPAND DISK,DDN=FTGA4F001
//SYSIN DD %
MIR
-1
++
/7

(E),(I),(J),AND(K) MINOR REQUEST

//ICLG  JOB

// EXEC JCLG

//SYSIN DD DATA,DLM="'++'

// JUSER 51322943,KI.IIJIMA,0934.110,NSR.78
I.1 T.1 W.2 C.1 P.O

OPTP MSGLEVEI=(1,1)

//STEP1 EXEC LMGO,LM='J2943,DTENKLR'

// EXPAND DISKTO,DDN=FTO1F001,DSN="J2943. MASTAL"
/7 EXPAND DISK,DDN=FTO2FO001
// EXPAND DISK,DDN=FTO3FO01
// EXPAND DISK,DDN=FTO4RO01
J/SYSIN DD #
MNR

a1
MNR

12
MNR

-1 3
MNR

14
++



/7
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(L) PLOT REQUEST
//JCLG  JOB

EXEC JCLG

//SYSTN DD DATA,DIM='++'
// JUSER 51322943,KT.ITJIMA,0934.110,NSR.78
T.n T.n W.n C.n P,0 C35 '
OPTP MSGLEVEL=(1,1)
//STEP] FXEC LMGO,LM='J2943. DIBNKLR'

// FXPAND DISKTO,DDN=FTO1F001 ,DSN="'J2943, MASTAL!
//  EXPAND DISK,FT02F00L
// EXPAND DISK,FT03F001
// EXPAND DISK,FTOLF001
// FXPAND GCOM35
//SYSIN DD ¥
PLT
28 113
‘ 231 1 1231 2 123 3 1231 4 123
| 231 7 1231 8 1231 9 1231 10 123
| 231 13 1231 16 1231 17 1231 18 1231
231 21 1231 22 1231 23 1231 24 -1 231
531 27 1231 28 1231 29 1231 30 1
++ |
/7

11
19
25

1231
1231
1 231
1231

12
20
26

T



JAERI-M 9261

1030®91 WISN 243

JO UOTIDS-8S01D TEDIII2A 7 STd

uoTjein8ryuoo 2100 Furieasdo paepuels T-814

(0d)
(Z#3) W ¥siInd » & "Yd Aj3jo8
(2) poi Ajaj05

J (9)pos Buyojnbay
; (g} 1and
Woou pajuawnysu]
AHdYH901QVY

NOHLN3IN
{€)p0J jusisuoy)

11d F9VHOLS 3NSdVI

8 (D)

N ¢ § o !
™ aen1 on1avor 135410 (11 )u> 8sind ,wmwh% wﬂ_a
z/mm:h HNIAVOT WOLLHIA

Vee
N3A3T H3LVM _
aqn] bwpoo| jasilo
- qny Buipoo| fas)y
IATHG aOY

N om0

NMOO-Q710H 3NSdYD




JAERI-M 5261
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Card Magnetic Tape Printer Plostter

Fig. 3 System of NSRR Experimental Data Bank
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[ main |

INPELK

| WRTBLK |

INPUT

INPDMP

INPDLT

INPMJR

{ FAIL

INPMNE

INPPLT

FAIL

RDBLK

—— FILCPY _}u_[::

WRTBLK

FILDMP

RDBLK

WRTBLK

Y

RDBLK

—— MINOR |

RDBLK

MINOR 1

MINOR 2

MINOR 3

MINOR 4

PLOTS

—— PLTCTL |

FACTOR

FRAME

PLOT

RDBLK

SYMBOL

YDEF

MDEF

MARKPL

L SvmBOL ]

———— PLOT |

Fig. 4 Block diagram of DTBNK
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MAXTMUM CLHDD[NG,SURFHCF TEMPERATURE AS A FUNCTION OF ENERGY DEPOSITION
PRE-PRESSURIZED FUEL ROD TEST
SYMBOL © : 50 KG/CHM2G . X B8 KG/CM2G
U] 30 KG/CM2G » ¢+ G KG/CHM2G
A 20 KG/CM2G . ¢ @ 2.5 KG/LM2G
+ 12 KG/CM2G . X+ O KG/CM26G
DEGC ]
2000 -
(V)
az
=3 L
o
& O
= i
¢ o o
o 2 . o
) -
& N
= B o ©
(V]
8
o | o °
= 8
(sm]
2 n
O
= n
=
F
; b
[an
* 0 | ¢ L L oyl i ! g | J
100 ENERGY DEPQSITION (CAL/G-UG/2) 300
Fig.5.1 Example of plotter output
FAILURE THRESHOLD
GAP WIDTH PARAMETER TEST
SYMBOL 0 :  NO. FAILURE
o -FATLURE
REMARKS 0.195 MM = WIDE GAPPED FUEL
0.095 MM = S0
MM ) 0-050 MM = NARROW GAPPED FUEL
0.2 m o m mo o
B u @ al n @ ®0o0
T m on
-
= _
=
o -
lany
S 0.0 ! | ! | n | L | ! 1
100 ENERGY DEPOSITION (CAL/G.UB/2T 300

Fig.5.2 Example of plotter output
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MTDATA. FORT

®)

Data Bank

MASTA 1. DATA

Modification of
Data File
throug TSS

DUMP mode
)

DELETE mode
(E)

BLK 1 mode
{F)

Processing

MAJOR mode
&)

MINOR 1 mode
H)

MINOR 2 mode
(1)

MINOR 3 mode
%))

MINOR 4 mode
K

PLOT mode
{L)

Fig. 6 Ufilization of the Data Bank
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Appendices

Data collection form
Major Edit Form
Minor 1 Edit Form

Minor 2 Edit Form
Minor 3 Edit Form
Minor 4 Edit Form

Input Data Format for DTBNK
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Appendix 7 Input Data Format for DTBNK

Ea:

1. MODE : Parameter to specify processing mode. There are 6 processing

modes, DMP, DLT, MJR, MNR, PLT and BLK1l. Those have the folowing

meanings.

a) [DINIP[ ]

Data of Test Nos. specified by the next cards are punched out.
Go to (4).

b} [DIL]T] ]

Data of Test Nos. specified by the next cards are deleted.

Go to (B).

)
Data of Test Nos. specified by the next cards are printed out
according to major print form. Go to (c).

a) [MF[R] ]
Data of Test Nos. specified by the next cards are printed ocut
according to minor print forms. Go to (D).

e) [PIL[T] ]
Data of Test Nos. specified by the next cards are plotted down
according to specified form. Go to (E);

£)  [B]L]k]1]
Data given by the next cards are registered in the data bank.
Go to (F).

2 3

(4) TZrdg |
(314]314]314] 314]314]314]
2. IDMP : Number of Test Nos. to be punched ocut. (£100)

3. To be omitted.
4, KDMP(1,5), I =1,3, J = 1,IDMP : Specification of Test Nos. to

be punched out.
ex) [T2lorel [ Tel [T 3 P23 T Ia[2] [ ] [ -------
It is possible to specify 6 Test Nos. by one card. When IDMP =

= -1, this card must be omitted, and all of the data in data

bank will be punched out.



(B)
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4
[(3T4[314]314] 3T4 [314]514]
IDLT : Number of Test Nos. to be deleted. (£100)

To be cmitted.

4. ¥pL(1,7), I = 1,3, J = 1,IDLT : Specification of Test Nos. to

be deleted.
It is possible to specify & Test Nos. by one card. When IDLT =

= -1, this card must be omitted, and all of the data in the data
hank will be deleted.

2 3

[T 4] 4]
4
F§I4|314]3I4[314|3I4]3}§J
NSRCH : Number of Test Nos. to be printed out according to major

print form. {(<100)

NTYPE : To be omitted in the present version.

ksreu(1,7), 1T = 1,3, J = 1,NSRCH : Specification of Test Nos. to
be printed out.

It is possible to specify 6 Test Nos. by one card. When NSRCH =
= -1, this card must be omitted, and all of the data in the data

pank will be printed out.
2 3
[T AT 4
4
(3141314 314[3141314[%314]
NSRCH : Number of Test Nos. to be printed out according to minor

print form. G;lOO)
NTYPE : Specification of minor print form. (1,2,3,4)

4. Ksreu(1,J,), I =1,%, J = 1,NSRCH : Specification of Test Nos.

(E)

2.
3.
4.

to be prinfed out.
1t is possible to specify 6 Test Nos. by one card. When NSRCH
-1, This card must be omitted, and all of the data in the data

bank will be printed out.

2 3

{1 47T 4]
[314]314[514]|314][314]314]
NSRCH : Number of test Nos. to be plotted down. ( 100)

NTYPE : Specification of plot form. (see Table 3)
KSRCH(T,J), I= 1,3, J=1,NSRCE : Specification of Test Nos. to be
plotted down.
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It is possible tc specify 6 Test Nos. by one card. When NSRCH = -
this card must be omitted, and all of the data in the data bank will
be pleotted down according to specified form.
(r) [TZIT &7 2L 41T AL 211 41T 4]

2. IBLKlO(l) : Tdentification number of test series.

3. IBLK10(2) : Serial number for the test series.

4, IBLKlO(B) : Iteration number.

These data specify the Test Nos. to be registered.

5. 1BLK10(4) : Year

6. IBLK10(5) : Month

7. IBLK10{6) : Day

8. IBLK10(7) : Hour

9. IBLK10(8) : Minute

These data specify the data of experiment.

7
10. BLOCK : Identification of data blocck.

We must input 1t as BlLlxiz]. This means that the following data
belong to the data block for operational condition of the NSRR
reaotog. Thls‘card cannot be omltted

[T 4T 4[T 4T 4{& 4[A 4|F7 OIFT O]F? O|F7 oJF7 O|F7 0|
11. IBLK20(1} : Pulse No. (Serlal number of the pulse.)
12. IBLK20(2) : Bank rod position at 15W of reactor power.(Unit)

1%5. IBLK20(%) : Bank rod pesition before pulse operation. (Unit)

14. IBLK20(4) : Position of transient rod A. (Unit)

15. IBLK20(5) : Position of transient rod B. (UP/DN)

16. IBLK20(6) : Position of transient rod C. (UP/DN)

17. BLK20(7) : Reactivity evalusted from bank rod position. (%)

18. BLKEO(S) : Reactivity evaluated from transient rods position. ($)
19. BLK20 (9)
20. 'BLK20(10): Core energy release #1 (MWsec)
21. BLK20'{11): Core energy release #2 {MWsec)
22, BLK20 (12): Peak reactor power #2 (MW)

23

)

2%, BLOCK : Identification of data block.

We must input it as E . This means that the following data

belong to the data block for system condition of the experiment.

Temperature of the reactor coolant (OC)

e

Reading at

reactor console,

This card cannot be omitted.
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24 25 76 27 28
(7.0 F7.0[F7.0|1 4[4 4 A 7 Q
24, BLK30(1) : System Pressure kg/cm )
25. BLKBO(2) : Systenm temperature (kg/cmg)
26. BLK30{3) : Fiow rate (m/sec)
27. IBLK30(4) : Type of capsule or lcop used.

=1, Standard capsule =%, Inconel capsule
=2, Aluminum capsule =4, High temperature and high
pressure capsule

=5, Water loop =7, Sodium lcop

=6, Sodium capsule =8, Other device
28, TRLK30(5) : Single rod/bundled rod experiment (STNG/BUND)
29, TBIXK3G(6) : Fixing method of the test rod. (NOWML/Others)
30. BLK30(7) : Flow shroud (WITH/WIOT)

Eﬁiﬁ
%1, BLOCK: Identification of data block.
We must input it as [BIL|K|4|. This means that the following data
belong tc the data block for fuel rod description. This card cannot
be”omitted.
-4
Zp. NFUEL : Number of test rods used in the experiment. (£8)
When NFUREL = 0, the following cards to describe test rod
sp601f1cat10n must be omitted.
[2RZ[PAA A ATA [T 41K 4
3%, IBLK40(1, IBLK40(2,N) : Identification number of test rod.
34, IBLKAO(%,N) IBLK40(4,N) : Cladding material

N)
)
35, IBLK40(5 N) ¢ Inner gas of test rod
)
)
)

36, IBLK40(6,N) : Type of the defect of test rod

37. IBLK40(7,N

%8, IBLK40(8 N} : Heat treatment cof the cladding
SITIR[E] : Stress-relieved cladding material
[ATSTCTO] : As-cold worked cladding material
: Fully annealed cladding material
AU[T[O] : Auto claved cladding material

¢ Number of pellets in test reod

W ® e a4 o
|F7.0[r7.0][r7.0[F7.0] F7.0] F7.0] F7.0[ F7.0]F7.0]F7.0]
39. BLK40(9,N) : Wall thickness of cladding tube (mm)
£0. BLK40(10,N): Cladding outer diameter (mm)

41, BLK40(11,N): Gap width (mm)
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42, BLK40(12,N): Fuel enrichment (%)

4%, BLK40(13,N): Pellet stack length (cm)

44. BLKAO(14,N): U0, content (g)

45, BLX40(15,N): U content (g)

46, BLK40(26,N): U-235 content (g)

47, BLK40(17,N): Water content (g)

48, BLK40(18,N): Blank

These data must be repeated from N=1 to N=NFUEL.

49

49, BLOCK : Identification of data block.

We must input it as [B[L]K[5!. This means that the following data
belong tc the data block for test results. This card cannct be

omitted.
50 51 52 53 8 59

lF7.olF7.01F7.QiF7,o[F$.o\F;iolF;iolF;io[F?.OJF?.QJ
50. BLK50{1) : Pezk reactor power #L (MW)
51. BLE50{2) : Peak reactor power #2 (MW)
52. BLESO(
(
(

) : Core energy release #1 (MWSec)
5%. BLKRO

%
4) : Core energy release #2 (MWsec)
54. BLK50(5

) ¢ Energy Depositicn of the center rod estimated from
core energy release #1 (Cal/g.UO2)
55. BLK50(6) : Energy deposition of the center rod estimated from
core energy release #2 (Cal/g.UOz)
56. BLK50(7) : Aversge energy deposition of the center rod
(Cal/g.Uog)
57. BLK50(8) : Energy deposition of the peripheral rods estimated
from core energy release #1 (Cal/g.Uog)
58. BLK50{9) : Energy deposition of the Peripheral rods estimated
from core energy release #2 (Cal/g.UOz)
59. BLK50{10): Average energy deposition of the peripheral rods

(Cal/g.Uog)

&0

[T 4]

60. NTSCL : Number of cladding surface temperature data card. «8)
When NTSCL=0, next card must be omitted.
61 62 63 64 .65 66 67

[T 4][F7.0lF7.0[F7.0[F7.0[F7.0]F7.0]
61. IBLK51(1,N) : T/C position identification number.




Top T . } -
{i;;;:i Pelletized region
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#3 #e él Bottom
AV A%

6 "#a4 #5 }
/L%mm »ti 33:111:14 |
@ of the reactor core base
62. BLK51{2,N) : Elevation of the T/C position from base. (mm)
6%. BLK51(3,N) : Maximum cladding surface temperature. (OC)
64. BLK51(4,N)} : Cladding surface temperature just before quenching.
(°c)
65. BLK51(5,N) ¢ Film boiling duration. (sec)
66. BLKS51(6,N) : Cladding surface temperature at cladding rupture.
(°c)
67. BIK51(7,N) : Elapsed time from power burst till cladding rupture.
{sec)

This card must be repeated from N=1 tc N=NTSCIl.

68 69 7o 71

IF7.0{F7.0|F7.0}F?.O[F??OlF{iO]FTTO]F?TO]
68. BLK52(1) : Initial internal pressure of the test rod. (kg/cm2g)
69, BLK52(
(
{

. . 2
) : Maximum internal pressure of the test rod. (kg/cm,g)

2
70. BLKS?Z2 3) st peak pressure (kg/cng)

71. BLKS? 4) nd Peak pressure (kg/cmgg)

72. BLK52(5) rd peak pressure (kg/cm?g) Internal pressure
2 r

73. BLK52(6) th peak pressure {kg/cn’g) of the capsule

2
th peak pressure (kg/cm g)

SR N L . R A B

74, BLKS2(7)
75. BLKS2(8)
6

T
[T 4]

76. NTSCZ : Number of water temperature data card. (28)

2
th peak pressure (kg/cm g) J

Wh%n NT§C2:Q5 nex$ card must be omitted.
'T 4[77.0[F7.0[F7.0]
77. IBLE53(1,N) : T/C position identification number.

78, BLKBB(Z,N) : BElevation of the T/C position from base. (cm)
79. BLKBB(B,N) : Initial water temperature (OC) .
80. BLK5%(4,N) : Maximum water temperature { C)

This card must be repeated from N=1 to N=NTSCZ2.

81 82 B3 84 85 86 87

| F7.0! F7.0[77.0[F7.0] F7.0[F7.0[F7.0)
81. BIK54(1) : Elongation of the cladding tube. {mm)
82, BLK54(2) Elongation of the pellet stack. (mm)
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g3 BLK54(3) : Maximum water column velocity. (m/sec)
84, BLK54{4) : Maximum height of water column. (cm)
85. BLK54(5) :+ Fuel centerline temperature. (OC)
86. BLKS54(6) : Maximum flow rate (m/sec)
87.MBLK54(7) : Minimum flow rate (m/sec)

(4 4]

88. BLOCK : Identification of data block.

We must input it as . This means that the following data
belong to the data block for instrumentastion data.

ThlS card cannot be omltted

{3A4[F6 0J3A4|F6 o]3A4|F6 013A4|F6 o]
89. IBLK60(1), IBLK6C(2), IBLK(3) : Instrumentation for reactor

power #1
90. BLK6O(4) : Gain (MW/V)
91, IBLK60(5), IBLK6O(6), IBLK60(7) : Instrumentation for reactor
power #2
92. BLK60(8) : Gain (MW/V)
9%, IBLK60(9), IBLK60(10), IBLK6C(11) : Instrumentation for core
energy release #1
94. BLE60(12) : Gain (MWsec/V)
95, IBLK60(13), IBLK60(14), TBLKSC(15) : Instrmentation for core
energy release #2
96. BLKEO(16) : Gain (Mﬁs%%/V) o e w e wm m
(4 4[r7.0]F7.0]F7.0[4 4]F7.0]F7.0]F7.0[A 4]F7.0]F7.0][#7.0]
97. IBLK60(17) ¢ Instrumentation for cladding gsurface tempersasture.
98, BLK60{18) : Wire diameter (mm)
99. BLKA0O({19) : Cut-off frequency of filter (kEz)
100. BLK60{20) : Gain {V/mV)
101. BLK60(21)
102. BLK60O{22) : Wire diameter {mm)
)
)

: Instrumentation for water temperature

10%. BLKAO(23) : Cut-off Frequency of Filter (kHz)

104. BLK60O{24) : Gain {(V/uV)

105. IBLK60(25) : Instrumentation for fuel centerline temperature
106. BLK60(26) : Wire diameter (mm)

107. BLK60(27) : Cut-off frequency of filter

108. BLK60(28) : Gain (V/mV)

103 110 LIt 112 13 114 115 16

[3a4[F7.0[F7.0[F7.0[34] F7.0[F7.0[F7.0]
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109. IBLKAO(29), IBLK6C(30), IBLK6C(31} : Instrumentation for fuel
rod pressure.

110. BLK&G{32) 1

111. BLK6O(3%3)

112. BIK60{34) : pst/Full range.

113, LBLK60O(35), TBLKEO{%6), IBLK60(37) : Instrumentation for capsule

3 Gain (V/pst}

(
(3

: Range (kg/cma)

pressure.
114. BLX60(38) : Gain (V/pst)
115. BLK60(39) : Range (ke/cm”)
116. BLK60(40) pst/ Tull Range
117 Ei8 119 120
[3A4|2A4!F7.0J3A41F7.ol
117. IBLK60(41), IBLKA0(42), IBLK6C(43) :Instrumentation for water

colummn movement

118, IBLK60(44), IBLK60(45) : Description
119. BLK60(46) : Gain (nV/V)
120. TBLK60(47), IBLK60(48), IBLK60(49) : Instrumentation for flow

rate

121. BLK6O(5O) : Gain {(m/V)
123 124 1z 1% 127
[A 41F7 O[F7.0[A 4[F7.0]F7.0]
122, IBLK60(51) : Instrumentation for cladding elongation
123, BLK6C(52) : Cut-off frequency of filter (kHz)
124. BLXK60(53) : Gain {(mm/V)
125. IBLK6O(54) : Instrumentation for pellet elongation
126. BLK60(55) : Cut-off freguency of filter (kHz)
127. BLK60(56) : Gain (mm/V)
128, BLOCK : Identification of data block
We must input it as _. This means that the following data
belong to the data block for PIE results. This card cannot be
omitted.

129 130 131 132 133

{F7.0[ F7.0[F7.0]F7.0]F7.0]

129, BLK70(1) : Initial total length of test rod. (mm)

130. BLK70(2) : Total rod length after irradiation. (mm)

1%31. BLK70(3) : Initial rod diameter at top position {#7){mm)

132. BLK70(4) : Initial rod diameter at middle position {#4)(mm)

133.BPLK70(5) : Initial rod diameter at bottom position (#1) (mom)
I 4

134, NPOS : Number of data of diametral measurements (320)

ﬁ_55__‘
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When NP0OS=0, next card %%st be omitted.
] 6(1 4, F7.0) !

135, BLK71(1,N) : Tdentification number of measured position
(see Fig. A1)
BLK71(2,N) : Cladding outer diameter (mm)
This pair of data must be repeated from N=l to N= NPOS.
136 137 138 13% 14!1 _ 141 142 143 144 145

{4 4]F7.0[F7.0[F7.0[F7.0[F7.0{F7.0]¥7.0]F7.0[¥7.0|
136, IBLK72{1) : Direction
137. BLK72(2) : Elevation from base (mm)

Data of maximum

outer diameter

138, BLK72(3) 1 Cladding outer diameter (mm)

139, BLK72(4) : Blevation from base (mm)

140. BLK72(5) : Length (mm) Data of cladding
141. BLK72(6) : Width (mm) rupture

142. BLK72(7) : Maximum diametral strain (%)

143. BLK72(8) : Maximum hoop strain (%)
144. BLK72(9) : Maximum rod bending (mm)
145. BIK72(10) : Length of oxidation (mm)
fAule%?O]lgzd]
146. IBLK72(11) : Blank at no fuel failure. Otherwise.
CRAK, BREK, FRAG etc.

147. BLK72(12) : Elevation of fuel failure from base. (mm)

148, IBLK72(13)~IBLK72(28) : Description of sppearance of irradiated

fuel rods.
149

[L 4]
149. NSIZE : Number of pair of data for size of fuel particles
fragmented. (<20)

When NSIZE=0, next card must be omitted,.

150

[5(F7.0, ¥7.0}]
Size of fuel particles fragmented. (ym)

s

150. [ BLK73(1,N)
BLKTE(Z,N) Fraction of fuel particles which belcong to the
size specified by BLK73(1,N). (%)

This pair cf data must be repeated from N=1 t¢ N=NSIZE
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