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NOTICE

This report was prepared as an account of work sponsored by an agency of the United States,

Government. Neither the United States Government nor any agency thereof, or any of their
i employees, makes any warranty, expressed or implied, or assumes any legal liability of re-

sponsibility for any third party's use, or the results of such use, of any inforrnation, apparatus,
product or process disclosed in this report, or represents that its use by such third party would
not infringe privately owned rights.
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Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Public Document Room,1717 H Street, N.W.
Washington, DC 20555

2 The N RC/GPO Sales Program, U.S. Nuclear Regulatory Commission,
Washington, DC 20555

| 3. The National Technical Information Service, Springfield, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publications,,

,

I it is not intended to be exhaustive.
.-.-

Referenced documents available for inspection and copying for a fee from the NRC Publ:c Docu-
ment Room include NRC correspondence and ir,ternal NRC memoranda; NRC Office of Inspection
and Enforcement bulletins, circulars, information notices, inspection and investigation notices;
Licensee Event Reports; vendor reports and correspondence; Comn ission papers;and applicent andi

licensee documents and correspondence.

The following documents in the NUREG series are availabie for purchase from the NRC/GPO Sales
j Program: formal NRC staff and contractor reports, NRC sponsored conference proceedings, and

NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Com nission issuances.

,

] | Documents available from the National Technical information Service include NUREG series
i reports and technical reports prepared by other federal agencies and reports prepared by the Atomic

Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from pubhc and special technical libraries include all open literature items,
j such as bocks, journal and periodical articles, and transactions. Federal Register notices, federal and

| state legislation, and congressional reports can usually be obtained from these libraries.i

: I Documents such as theses. dissertations. foreign reports and translations, and non-NRC conference

| | proceedings are available for purchase from the organization sponsoring the publication cited.
I i
; ' Single copies of NRC draft reports are available free upon written request to the Division of Tech.

nical information and Document Control. U S. Nuclear Regulatory Commission. Washington, DC
20555 |

i

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process I
f are maintained at the NRC Library. 7920 Norfolk Avenue. Bethesda, Maryland, and are available '

there for reference use by the public. Codes and standards are usually copyrighted and may bei

ourchased from the originating organization or. if they are American National Standards. from the
American National Standards institute.1430 Broadway. New York, NY 10018.

I

j GPO Pmted copy once $) 5. 0.0_.
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ABSTRACT
;

4

This report presents data and limited analysis from the 21-Rod Bundle Flow Blockage2

j Task of the Full-Length Emergency C, cling Heat Transfer Separate Effects and Sys-

I tems Effects Test Program (FLECHT SEASET). The tests consisted of forced and

gravity reflooding tests utilizing electrical heater rods with a cosine axial power profile
to simulate PWR nuclear core fuel rod arrays. Steam cooling and hydraulic characteris-

tics tests were also conducted. These tests were utilized to determine effects of

various flow blockage configurations (shapes and distributions) on reflooding behavior,
4

to aid in development / assessment of computational models in predicting reflooding

behavior of flow blockage configurations, and to screen flow blockage confiaurations
for fu'.ure 163-rod flow blockage bundle tests.
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GLOSSARY

-This clossary explains definitions, acronyms, and symbols included in the text which

follows.

Axial peaking f actor -- ratio of the peak-to-average power for a aiven power profile

Blocked -- a situation in which the flow area in the rod bundle or sinale.tuhe is pur-

posely obstructed at selected locations so as to restrict the flow

| Bottom of core recovery (BOCR) -- a condition at the end of the refill period in which

the lower plenum is filled with injected ECC water as the water is about to flood the

core

Carryout rate fraction -- the fraction of the inlet flooding flow rate which flows out

the rod bundle exit by upflowing steam
:

:

| Carrvover -- the process in which the liquid is carried in a two-ohase mixture out of a
!

control volume, that is, the test bundle
,

Core rod oeometry (CRG) -- a nominal rod-to-rod pitch of 12.6 mm (0.496 inch) and

outside nominal diameter of 9.50 mm (0.374 inch) representative of various nuclear fuel
,

vendors' new fuel assembly geometries (commonly referred to as the 17 x 17 or 16 x 16

assemblies)

|-
s

! Cosine axial power profile -- the axial power distribution of the heater rods in the CRG

.
bundle that contains the maximum (peak) linear power at the midplane of the active

t

; heated rod length. This axial power profile will be used on all FLECHT SEASET tests as
i

a fixed parameter.
J

!
ECC -- emergency core cooling

Entrainment -- the process by which liquid, typically in droplet form, is carried in a
flowing stream of gas or two-phase mixture,

'
,

; v
r
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Fallback -- the process whereby the liquid in a two-phase mixture flows countercurrent
to the gas phase

FLECHT -- Full-Length Emergency Core Heat Transf er test program

FLECHT SEASET -- Full-Length Emergency Core Heat Transfer - Systems Effects and
Separate Effects Tests

Loss-of-coolant accident -- a break in the pressure boundary integrity resulting in loss
of core cooling water

PMG -- Program Management Group

Separation -- the process whereby the liquid in a two-phase mixture is separated and
detached f rom the gas phase

Silicon-controlled metifier (SCR)-- a rectifier control system used to supply de current
to the bundle heater rods

Spacer grids -- the metal matrix assembly (egg crate design) used to support and space
the heater rods in a bundle array

|

i
!
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APPENDIX K
DATA TABLES AND PLOTS

This appendix contains a sampling of data collected for each of the six 21-rod bundle

test configurations. All the valid measured data and reduced data are available in the
NRC Data Bank. The data reported herein represent those data measured and subse-

quently reduced for each of the four types of tests: hydraulic characteristics tests,
steam cooling tests, f orced reflood tests, and gravity reflood tests. The data have not

been analyzed or evaluated in great detail, and caution should be observed that errone-

ous data may exist despite efforts made to ensure correct and valid data. A data
evaluation report, to be published at a later date, will present the results of the data

analysis in greater detail.

For each of the six bundles, the heater rod thermocouples and steam temperature
instrumentation which were found to provide valid data for each of the reflood and

steam cooling tests are shown in tables K-1 through K-6. Generally there were few

bundle instrumentation f ailures except for configuration D. Table K-7 lists the tests
which were considered invalid and the reasons for the invalidity. Table K-8 lists the
tests which were found to be valid but, f or the reasons stated, were not considered

suitable for further analysis. The measured data f or these tests will also be available in

the NRC Data Bank.

For each valid reflood test run, the following tables are included:

-- Summary and Comment Sheet - lists the type of test, as-run test conditions,
summary results, and comments on the as-run test conditions relative to the perti-

nent unblocked bundle test

Heater Rod Temperature Data - lists the characteristics of the temperature his---

tory f or heater rod thermocouples at the same location f or all six bundles

K-1
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i

-- Heater Rod Temperature Statistical Data - lists the maximum, minimum, and

average of the temperature characteristics.of all heater rod thermocouples as a
function of elevation

For the hydraulic characteristics tests, only the Summary and Comment Sheets are
provided.

I

! Tables of heat transfer data are included with the Summary and Comment sheets for
the steam cooling tests. (See paragraph 6-12 for actual flow.)

For the reference forced reflood test in each of the six bundles, the following plots are

included to illustrate the data available f rom the NRC Data Bank:

Heater rod temperatures and heat transfer coefficients calculated by DATAR for--

the following locations:

Elevation Computer Channel Number;

] Rod m (in.) A B C D .E F

4C 0.99 (39) 11 11 11 9 10 6

2D 1.90 (75) 53 53 53 50 39 39

3C 2.01 (79) 95 95 95 97 72 69

3D 2.44 (96) 98 136 136 137 129 138

4B 3.05 (120) 164 164 164 163 164 168

1C 1.22 (98) 14 14 14 10 12 7
'

4B 1.93 (76) 68 68 68 66 52 51

3D 2.13 (84) 115 115 115 115 98 113

4B 2.59 (102) 145 145 145 145 143 153

4C 3.35 (132) 170 170 170 169 169 172

2A 1.52 (60) 17 17 17 13 16 12

3D 2.01 (79) 79 79 79 98 86 85

38 2.29 (90) 124 124 124 125 115 125

3D 2.82 (111) 154 154 154 155 150 159

18 ^ 51 (138) 172 172 172 170 171 174.

i
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Bundle vapor temperatures f or the following locations:--

Vapor Temperature

Measurement

Elevation Type of Computer Channel Number

m (in.) /Subchannel Instrument A B C D E F

1.50 (59)/10 Steam probe 200 180 180 180 180 180

1.98 (78)/11 Steam probe 192 188 188 188 188 188

2.44 (96)/10 Steam probe 186 195 195 195 195 195

3.05 (120)/14 Bare fluid 181 198 198 198 198 198

3.05 (120)/6 Steam probe 179 199 199 199 199 199

1.70 (67)/11 Steam probe 198 184 184 184 184 184

1.98 (78)/8 Bare fluid 194 186 186 186 186 186

1.98 (78)/9 Steam probe 193 187 187 187 187 187

2.29 (90)/10 Steam probe 189 191 191 191 191 191

2.82 (111)/10 Steam probe 1 83 197 197 197 197 197

,

-- Housing wall temperatures for the following locations:

Thermocouple Elevation
i m (in.) Channel Number (a)

1.22 (48) 261

1.52 (60) 263

1.83 (72) 267

2.44 (96) 275

3.05 (120) 281

a. Same for all six bundles

.
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-- Filler rod temperatures f or the followina locations:II)

Filler Rod Computer Channel Number

Thermocouple Location B C D E F

1.82 m (72 in.) at 45 207 210 210 211 211

1.98 m (78 in.) at 315 210 211 211 212 212

2.3 3 m (84 in.) at 45 208 213 213 214 214

2.13 m (84 in.) at 315 211 212 212 213 213

2.98 m (111 in.) at 315 212 215 215 216 216

-- Blockage sleeve temperatures for the following locations:(1)

Blockage Sleeve Computer Channel Number

Thermocouple Location B C D E F

Elevation

Rod m (in.)

4D 1.79 (70) - - 203 203 203

AB 1.83 (72) - - 205 206 -

2D 1.85 (73) 203 2n7 - - -

3C 1.85 (73) 204 204 - - -

3D 1.85 (73) 205 206 - - -

3B 1.85 (73) - - 207 - -

3A 1.85 (73) - - - - 204

AD 1.85 (73) 206 203 - - -

3C 1.90 (75) - - 208 - -

3C 1.90 (75) at 135 - - - 207 207
,

3C 1.90 (75) at 112 - - - 208 208

3C 1.90 (75) at 90 - - - 209 209

1. Not applicable to configuration A |

,
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-- Fluid cad exit vapor temperatures for the following locations:

Temperature Measurement Location Computer Channel Number (s)

Lower p!'snum 291

Upper plenum 293

Upper plenum aspirating 295

steam probe

Exhaust line aspirating steam 311 -

probe downsteam of upper plenum

Exhaust line aspirating steam 313

probe downstream of steam

separator

a. Same for all six bundles

-- Overall bundle level, steam separator, and carryover tank levels for the followino

locations:

Fluid Level

Location Computer Channel Number (a)

.

Houdng 348

Upper plenum 347

Carryover tank 349
,

Steam separator drain tank 351

Steam separator 350

a. Same for all six bundles

K-5
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t*
Floodina rate--

N
* ,' - Exhaust steam flow rate

Overall mass balance--
,

; ..
i

-- All heater rod and housing quench times as a function of elevation

-- Heater rod bundle axial differential pressures and void fractions

|
1

I

K-6



c-

1

.

TABLE K-1

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,0.30 m (12 in.) ELEVATION

..

*'*448 18 1C 10 2a 29 2C 20 ft 3a 36 36 30 at ta et 4C 40 48 SS 56 SO
4 4tessa 1 2 3 4

471098 1 2 3 4

472974 1 2 3 4

;| 474494 1 2 3 4

42!!4a 1 2 3 4

476468 1 2 3 4

4P?$14 1 2 3 4

478148 1 2 3 4

479afo 1 2 3 4

43e138 1 2 3 4

431128 1 2 3 4

43?i'8 1 2 3 4 i

1

4?stia 1 2 3 4

43e134 1 2 3 4

i 437t? 4 1 2 3 4

4?ttes 1 2 3 4

44117s 1 2 3 4

445118 1 2 3 4

444018 1 2 1 4

44**ea 3 2 3 4

44*4*a 1 2 3 4

TABLE K-1 (cont)

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION A,0.61 m (24 in.) ELEVATION

. u.,
"U'448 15 IC 11 24 Il ff 20 ft 34 3e AC 30 at to 44 4C 40 41 S4 54 50

7 44191*8 9 6
7 8471*Ps S 6
7 84?'*?8 9 6
7 0476108 9 6
7 64?9148 5 6
7 4476a48 5 6
7 04PT**e 1 6
7 447*S48 5 6
7 84P'*?8 9 6
7 4433138 5 6
7 343 tits 3 6
7 643 tees 9 6
7 441511 4 S 6
7 8436108 9 6
7 8

ottle s ? 6
7 8439148 9 6
7 esett?s 3 6
7 0443336 5 6
7 444431a $ 6
7 0444218 9 6
7 44=4048 5 6

.

I
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TABLE K-1 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION A,0.99 m (39 in.) ELEVATION

#U4
40**88 la IC 10 2A 28 2C 20 it 34 as 3C 3d 34 44 48 4C 49 46 So Ss $4

4149ea 9 10 11
421998 9 10 11
42299a 9 10 11
4P4304 9 10 11
42914 a 9 10 11
of6*4a 9 19 11
4??9? a 9 14 11
4t**4 a 9 10 11
4 testa 9 19 11
4?a13a 9 10 11
4311P s 9 10 11
43Faes 9 10 11
43911a 9 av 11
4361a8 9 10 11
43?1?a 9 tw 11
elet6a 9 le 11
44tt's 9 19 11
443934 9 10 11

9 10 114443,,1444* a 9 la 11
44422e 9 10 in

TABLE K-1 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION A,1.22 m (48 in.) ELEVATION

.n
NU**'' 19 1C 10 la 28 2C 20 2f 3A 34 3: 30 3E 44 48 4C 40 4E $8 SC 50

41 eats 13 le 15 ge
47118e II 14 19 16
4*P17s 13 14 15 ge
4tetes 13 le 19 16
479148 13 14 19 16
474148 13 14 IS 16
4 2'3 * a 13 le 19 16
4t**44 13 14 19 at
6Pe?'a 13 le 19 le
41013 a 13 to ts le
41112e il 14 15 le
e s tae a 33 14 19 ge
41 * t t a 13 to 19 le
436194 13 14 15 16
43'11a 13 le IS 16
43916s 13 14 15 le
44117s 13 34 35 e
44111a 13 14 15 le
444*1a 13 to 15 16
449tes 13 14 19 16
44402s 13 14 15 16

K-8
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TABLE K-1 (cont)4

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION A,1.52 m (60 in.) ELEVATION

Steeg
,

gl*es e gg IC 13 24 20 2C 20 ft la is 3* 30 36 44 48 4C 40 41 96 St 50

t i .e' s it le 19 20
6F1188 17 16 19 2G
622994 67 14 19 to

; 476308 17 le 19 20
67*t 4 8 17 le 19 20
6769#8 !? 18 19 20
4790ta 17 10 19 20
47*96 a 17 18 19 20
42'078 17 19 19 20
63a13a 17 18 19 204

6?t1*6 17 le 19 20
3 6 ? Pa* a 17 14 19 2w

49*138 17 10 19 20
634198 17 18 19 20

4 61719 a 17 18 19 29
4 ? e16 # 17 18 19 204

6411?a 17 10 17 20
; 663**8 !? * 18 19 20
' 466018 17 10 .9 20

46?tes 17 10 49 20
66h92a 17 18 EC ;9,

|
i

|

; TABLE K-1 (cont)

,

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION A,1.70 m (67 in.) ELEVATION

1

1

- e..g

! kV**'' 19 IC 13 24 20 2C 20 ft 3a 3e 4C 30 1s 44 48 4C 40 41 St SC S3
,

4t8198 21 22 21 24
6Fli*a 21 22 23 24
6'?07a 21 22 23 24

,
4F630a 21 22 23 24

z 6tetta F1 22 23 24
6F696a 21 22 23 24
67?2*a 21 22 21 24
67*06s 21 22 23 244

6PS3'' il 22 23 24
43013a 21 22 23 24f' 4311*a 21 22 23 24
**?osa 21 22 23 24
43Sila 21 22 23 24
6?*1&s 21 22 23 24
43'1* a 21 22 23 24
43816s 21 42 23 24
46tt?a 21 22 23 24
643938 21 22 23 24
666St a 21 22 23 24
66***a 21 22 23 24
46602a 21 22 23 24

!
T

i
4

V

|_ K-9
!
I

k-



_ _

.

TABLE K-1 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,1.78 m (70 in.) ELEVATION
7

!

ew
| w ees gg 3C 13 21 ft 2C 20 24 3a Se 3C 30 SE *a et *C 40 *E S3 SC SO

I 6150 * a 25 26 27 2e 29 30
-| 42159a 29 26 27 28 29 30

427*?f 29 26 27 26 29 30
424138 2* ft 27 29 19 30
4 9*16 a t' 26 27 20 2 3*
426368 29 26 27 23 28 30
4 t?9 9 a 25 26 27 20 2e 33
4?934a 25 26 27 28 29 33
4Fia's 29 26 27 29 ** 3v
63013a 29 26 27 28 29 30
6111ta 25 26 27 28 29 30
4 3!1* a 25 26 27 20 29 3C

| 41911 a 25 26 27 20 29 3d
4 4361Sa 2S 26 27 20 29 3G
4 61?t * a 29 26 27 28 29 30'

61*l 6 a 29 26 27 23 19 30
461198 25 26 27 20 29 3J

t 66119P 2S 26 27 20 29 30
44601a 29 26 27 20 29 30
44*2ea 29 26 27 20 29 30
44492a 29 ft 27 20 29 30

TABLE K-1 (cont)
.

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,1.80 m (71 in.) ELEVATION
,

em
*fue s e 1B 1C 13 21 28 2C 20 2E 3a 3b JC 39 3E 44 94 4C 44 44 54 SC SO

6ttS9a 31 12 33 34 35 38 37
47118e 31 32 33 34 3S 39 37
6290?e 31 32 33 34 33 16 37
42staa 31 32 33 34 33 36 37.

6!*tta 31 32 33 34 3S Se 17
62gsaa 31 32 33 34 35 16 37
4 2?S t a 31 32 33 34 33 36 37

, * ?S34 4 31 32 33 34 39 36 37
4249?a 31 32 33 34 35 36 37,

63?t3a 31 32 33 A4 35 36 37
411128 31 22 33 34 33 36 37
6 32as a 31 32 13 A4 35 36 37
43*tta 31 32 33 34 35 36 37
634 t t a 31 32 31 34 39 36 37
437194 31 22 33 34 35 36 37
619 t a a 31 32 33 34 35 36 37
641tf a 31 32 33 34 35 36 37
estate 31 32 33 34 35 36 37
666614 31 32 33 34 3S 16 32
**12ea 31 32 33 34 35 36 17
46*a's 31 32 a3 34 35 36 37

f
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TABLE K-1 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,1.83 m (72 in.) ELEVATION

.t ,

40" " 8 it it :D 2a 28 2C 2P 2E 34 3e 3; 40 3E .A 5 .C 3 .E St SC S0

2 3 .S . .. .9i . 64 .i... 3, 39
< 2 . . . .. 9. ri . , .i 3 5 6Se 39

is 39 .2 .. .. .92 ret .i 3 5 6
ins l 39 i .2 .. *e .9

. r. .t . . 3e
3 5 6

. .. 5 .. .92 3 6. 39 .i
2 3 ** .5 .. .9.r,6 ., .i 6. 3, 39 .

3 39 i .2 .. .S .. .9
. r. 3, .

6

2 3, 29 .t . .. . *e ..
. r .,3., .

2
.

6
. .. 6 .. .9

. i
.2s ,. 39,

.. .5 6 .. 92i 39 ..iesi,

.. * 8 .9
.?t,s.t a

2
.S

61i 3* 39
. 3 39 .. 5 9 .93,it. i 2 6

3 1 ,

.6 e.39 2 .. ..3
. .99i 3 i ...i6 e .

6 .e 9
.,i.

519 39 1 ..
3 71,? * . .. 5 6 .e .9.i3 i,

. . i, e' . 8 .0
i .. .2 6 . *e

t 39 39
39 . .. .S . .9i, 6.. .
3 .s .. . .. .

. . . e .l , 3 5 6

3 .i 6 . .e39 . .. S . .9.., ,
3 39 6. .S 6 .9.. 57

TABLE K-1 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,1.88 m (74 in.) ELEVATION

.es
wee.se 13 3C 30 2a 28 2C 20 25 3A Il 36 39 36 .. 4 .C .0 .t Se SC SD

.t.998 So !! *2 $3 S. $6 37 !s 59 60 61 62

.fl0*e So !! $3 ?. 56 57 56 59 60 61 62

.tra7s $3 !? S3 S. S6 $7 Se 59 6J 61 62

.t.ies 53 12 S3 S. $6 57 SS 59 60 61 62
Se 37 Se 39 60 61 62S

t **?t.# So !? S3
9 St SF SS 59 63 61 62I .F6e68 53 12 53

.F?a a 8 SO !2 S3 9 96 S7 SG 59 60 61 62
280 4 SS *2 f3 ?. 36 57 Se 39 60 61 62

. $3 12 93 *. 96 $7 58 39 60 .. 62

.P 9'a $3 !! $3 96 37 Se 99 to 61 6232136 5

$3 *t 93 56 $7 Se $9 60 61 4231128 5

96 $7 Se 59 60 61 629379* s 50 $2 S3
S 36 57 S6 59 to 61 623911 a SS S2 Si

i . 36tes 53 S2 53 9. 36 $7 Se 59 to 61 .2

.itt f a 50 12 53 S. $6 $7 St 59 60 61 62
i~

. 3 16 e
5. $3 !! $3 56 57 !O S9 to 6: 62

7e 50 !! f3 36 $7 Se 59 to 61 62
i . 11

9

56 $7 Se 39 69 61 62Si?e So !! S3
S. 56 17 SS 59 60 61 62
S.

.. 018 SO !? S3
36 57 Se 39 60 61 62

S.
..?? s 50 !! S3

S 56 37 Se 39 60 61 62...ata 50 *2 S3

|

|

|
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TABLE K-1 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,1.90 m (75 in.) ELEVATION

..

*"9*8 15 IC 11 la 28 2C 20 28 la as 36 30 34 44 48 4C 40 4E Sa SC SO

419997 65 44 65 66 67 60 69
6 Plate 63 (4 69 46 67 64 69
47P174 63 to 65 66 67 64 49
4743*e 63 to 65 66 67 69 69
tretta 63 64 65 66 67 69 69
476e64 63 to 69 66 67 60 69
4F?eSe 63 to 69 66 67 68 64
42e94a el 64 69 to 67 69 69
478978 63 to 69 66 67 49 69
410114 63 to 69 66 67 69 69
4311?s el to 65 66 67 69 69
ottie s 63 to 69 66 67 69 69
43 11 63 to 6, 66 67 to 49

tit le, . .e 4
63 6s 6. 67 6 69

41 1 . 63 4 6s .4 67 6. 69
43.it. 63 64 6s 46 6F to 69

4 4 3,l e . 6,s
asi 63 e4 t 6. 67 69 69

3, 63 e4 .6 67 69 69
essais 6 e4 6s 66 67 to 49
44<tes 63 es .6 67 69

.t o 6.e44 07 63 4 es .6 67 6 69

,

TABLE K-1 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,1.93 m (76 in.) ELEVATION

tv9
wu=**9 le 1C 10 la 28 2C 20 2E 3a 36 3C 30 31 46 44 4C 40 46 SS $C SD

4199es 70 71 72 73 73 76 77 73 6 dC 81
4711*8 70 71 72 73 73 76 ?? 7e 96 40 41
4FFS77 70 71 72 73 ft 76 77 70 96 80 81
47430s 70 71 72 73 79 F6 77 79 96 80 81
47114e 70 71 72 73 73 76 77 70 96 80 41
476*68 70 71 72 73 75 76 77 7s 94 80
4773aa 70 71 72 71 75 76 77 7e 96 eC
4*t94 # 70 71 72 73 75 F6 77 74 96 0L
47' ate 70 71 72 73 ?> 76 77 78 46 80
4*ftsa 70 71 72 73 75 76 77 78 96 80
43112e 70 71 72 73 73 76 77 78 96 00
432a*# 70 71 72 73 75 76 77 78 96 to
47'118 70 71 72 73 75 F6 77 70 46 OO
4?419s 70 71 72 73 75 76 ?? 70 #6 Su
43713a 70 71 72 73 73 76 77 74 96 60
47*16e 70 71 77 73 15 F6 77 78 96 4G
44117e 7C 71 72 73 75 76 77 78 96 8C
443038 70 71 72 473 73 F6 77 78 96 40
44401a 70 71 72 73 75 76 77 73 46 80
stifte 7C 71 72 73 75 76 77 TS 96 60
44407a 70 71 72 73 79 76 77 78 86 to

K-12
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TABLE K-1 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,1.96 m (77 in.) ELEVATION

99
99'*** 15 1C 10 to 2 0 ' 2C 20 2E la 3s 3C 30 16 ea 48 *C 40 41 58 SC SD

61939s s2 #1 e4 85 06 47 50
estegs 02 83 54 05 84 47 et

4770*a 42 s1 to 63 46 af et

6841 a 92 23 to SS 46 97 48
67*144 02 f3 #4 GS at 97 et

4

6 ? tit e OF 93 04 GS 66 97 SS

497118 92 f3 #4 SS 86 47 80

478168 02 03 64 GS 86 F7 08
6P9ava Of 95 to SS #4 07 88
6??t18 92 03 94 85 06 97 ed
411174 92 83 to GS 86 87 08a

4tPaes 87 83 94 95 06 07 et

61Silf 92 03 04 GS 66 07 00
61t108 92 83 04 GS 46 P7 88
437tfa 02 93 94 05 Se 47 e6

8 02 83 84 49 06 47 08
61916,86 11 02 .3 .4 0> 7 e
44,33. 2 el e4 el 06 ? ee

s.e644ete et ei 84 OS 86 e7
864 79 32 e3 to .S e6 07

..+9,,. 02 es e4 03 e6 Of se

i

!

I

i TABLE K-1 (cont)

VALtd THERMOCOUPLE CHANNELS

CONFIGURATION A,1.98 m (78 in.) ELEVATION

eU1
*9"'' 19 1C 10 2a 20 FC 20 ft sa 36 BC Su 3E to 40 4C 49 4a Se SC SO

6 3939 a 49 90 91 92 94 95 79 97 136 140 101
6210*a 49 91 92 94 95 79 97 136 100 141
42Pa?a 89 91 92 44 15 79 97 136 lon 101

j er63ea 39 91 92 94 45 79 97 136 100 101
; 4Fatos 04 91 92 94 45 79 97 136 IJO 1J1

|
486*g8 89 91 et to 45 79 97 136 10w 101
4P?SS & 89 91 92 94 45 79 97 136- 100 tw1
er ste # 49 91 to 45 79 97 136 100 141
4740's le 91 94 43 79 97 136 100 101
41913e 89 91 94 95 79 97 116 100 AOL

61117s 99 91 94 95 79 97 116 100 101
41Pa s e 09 91 94 95 79 97 116 1dC
439118 09 91 94 95 79 97 136 100
416106 49 91 94 45 79 97 136 100
4371!a 89 91 94 93 79 97 136 100
439144 39 91 44 43 79 97 136 100
6eltta 59 91 94 15 79 97 136 IJO
44191 a 89 91 94 93 79 97 116 100
66601 a 49 91 94 95 79 97 136 100
46??98 09 91 to 95 79 97 136 Iwo
446976 89 91 94 95 79 97 136 100

| K-13
;
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TABLE K-1 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,2.13 m (84 in.) ELEVATION

eng
ovat's it IC 13 26 26 2C 20 ft la 36 3C 30 31 4A 44 4C 40 44 S4 SC 30

41eS9s 109 110 til 112 113 114 116 116 117 110
4F1987 139 110 111 112 113 114 All 116 117 Alt
47?974 109 110 111 112 113 614 AIS 116 117 11e
6'4338 109 110 111 112 113 114 115 116 117 118

d 42?t48 tot 110 111 112 113 114 115 114 117
426964 109 110 111 112 113 114 115 116 117
6 P'i* a 109 110 111 112 113 114 115 116 117
429966 109 110 111 112 113 114 113 114 117
6 F899 4 1C9 110 111 112 113 114 115 116 117
43at t a 139 110 111 112 113 114 All lit 117
631128 1C9 110 til 112 113 114 115 116 117
63Pa** 109 110 til 112 113 114 115 116 117
479118 109 110 111 112 113 114 115 116 117
434198 109 110 111 112 113 114 115 116 117

, 41'1*a 109 110 111 112 113 114 115 116 117'
439164 109 110 111 112 113 114 113 116 117
66117s 139 110 til 112 113 114 115 116 167
estela 1C9 110 til 112 113 &&4 11S 116 117
466014 139 110 111 112 113 114 115 116 117
44Stes 109 110 111 112 113 114 115 116 117
446028 108 110 111 112 113 114 115 116 117

TABLE K-1 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,2.29 m (90 in.) ELEVATION

.m
mu*tse la 1C 10 2A 20 2C 2D 2t 3A 3e is 30 31 to 44 4C 44 4E Sa SC 50

41*Se6 119 120 121 122 123 124 125 126 127 120 129
6?!Se a 119 12C til 122 123 124 125 126 127 120 129
422??8 119 123 121 122 123 124 125 126 127 128 129
426398 119 120 121 122 123 124 125 126 127 129 129
4'*148 119 120 121 122 123 124 123 126 127 12e 129
4 Peres 119 121 122 123 124 125 126 127 12 6 129
6P?a?# 119 121 122 123 124 125 126 127 126 129
62*?ns 119 121 122 123 124 123 126 127 126 129
47* ate 119 121 122 123 124 125 126 127 126 129
47C11a 119 til 122 123 124 125 126 127 120 129
433198 119 121 122 123 124 125 12 6 127 126 129
6 3 Pae s 119 121 122 143 124 125 126 127 129 129
4??118 119 121 122 123 124 125 126 127 120 129
4?e10s 119 121 122 123 124 123 126 127 129 129

| a 371! s 119 121 122 123 124 12S 126 127 124 129
63*16s 119 121 122 123 124 125 126 127 128 129
6411?a 119 121 122 123 124 12S 126 127 120 129
**1918 119 121 122 123 124 125 126 127 12e 129
446018 119 121 122 123 124 125 126 127 120 129
64?!98 119 121 122 123 124 125 126 127 128 129
646*2s 119 121 122 123 124 125 126 127 128 129

|
i

F<-14

I
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TABLE K-1 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,2.44 m (96 in.) ELEVATION

..,
gy.eee Ig IC 10 2a 24 2C 20 ff Ja 3e as 34 31 44 46 4C 40 4a $5 SC 50

*41e19a 140 141 142 143 144 149 146 147 146
4710es 140 141 tot 143 144 14S tot atF 14e
4p709s 140 141 142 143 144 149 146 147 164
4743ea 140 141 142 143 144 145 146 147 148
479848 140 141 142 143 144 145 146 147 146
4teC6s 140 141 142 143 144 149 146 147 144
42709# 140 141 142 143 14 4 145 146 147 148
47*948 14C 141 142 143 144 145 146 147 les

4790's 140 141 142 143 144 149 146 14F 140
438138 140 141 142 143 144 145 146 147 140
4111** 140 141 142 143 144 145 146 147 14e
est**a 140 141 142 143 144 149 146 147 144
43*118 160 tot 142 143 144 149 146 14 F 148
434tes 143 141 142 143 144 14' 146 147 140
4371*e too 141 142 143 144 149 146 147 144
439148 140 tot 147 141 tot 149 146 147 140
44117s 140 141 142 143 144 145 146 147 14e
443148 140 tot 142 143 144 145 tot 147 140
44401a 143 141 162 143 144 149 146 147 144
settes 143 tot 142 143 tot 149 146 147 148
44*19s 140 141 142 143 144 145 146 147 tot

TABLE K-1 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION A,2.59 m (102 in.) ELEVATION

...
wn=e e s 18 1C 13 2a 28 2C 20 2E 34 at 3C 30 31 44 49 4C 40 44 Se SC SD

4 t999 4 133 131 132 133 134 135 94 137 134 139
4710e8 130 131 132 133 134 tal 98 137 138 139
47797a 130 131 132 133 131 90 137 13e 139
4!41a8 130 131 132 133 133 90 137 138 139
42?148 130 131 132 133 139 to 137 130 139
486948 130 131 132 133 133 to 137 130 139
47705 a 130 131 132 133 135 98 137 130 139
ofeita 139 131 132 133 139 94 137 139 134
4 2917 e 130 131 132 133 133 58 137 138 39
43011a 130 131 132 133 135 90 137 138 139
43112s 130 131 132 133 139 95 137 136 139
41?0*s 133 131 132 133 135 to 137 130 139
43*11a 132 131 132 Ill 133 98 137 136 139
4341*4 130 131 132 133 13S 90 117 134 139
4 3 71* a 130 131 133 13S 98 137 139 139
4311ea 133 131 133 135 66 137 130 139
441178 133 131 133 135 94 137 130 139
441937 130 131 133 133 98 137 138 139
44401a 130 131 133 135 9e 137 1Ae 131
44?'9a 130 131 133 13S 96 137 13e 139
444078 130 131 133 135 96 137 135 139

i .

I

I

k<-15
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TABLE K-1 (cont)

VALID TKRMOCOUPLE CHANNELS

CONFICURATION A,2.82 m (111 in.) ELEVATION

.. ,

et* * 8 P 15 IC 1D to 20 FC 70 26 as 36 3C 30 3t 44 45 4C 40 48 $6 SC SD

41ea9s 149 150 151 152 133 154 162 IS6 197 158
4t1*ea 149 ISO 191 132 193 154 162 196 157 154
4'ta t e 149 !!O 151 192 153 134 162 156 157 158
47490s 149 150 151 152 193 154 162 154 197 15e

. 47*14a 149 ISC 191 192 193 154 162 156 157 ISO
1 4*e968 149 150 151 IS2 ISS 194 le2 IS6 157 196

4271*a 149 1SS 151 192 153 154 162 IS6 197 1st
47*048 149 l'O 151 152 193 154 162 156 197 154
4797?a 149 ISC 19 1 132 153 154 162 156 187 194
4'*19s 149 190 191 192 153 154 162 156 197 154
43112a 149 !!C 191 152 133 194 162 156 157 154
tits *a 149 ISO 151 152 153 154 162 196 137 15e
41Sil a 144 ISC 111 152 153 154 162 156 137 154

! 41ttoa 149 I S O 151 192 153 154 162 196 157 ISO
41'11 a 149 153 ISI 152 153 154 142 146 157 158
414tes 149 ISO 151 !!! 153 154 162 196 157 150
441174 149 ISO 151 192 193 154 162 156 197 154
44f?Sa 14 9 !! C 151 192 ISS 194 162 IS6 lit 154
444?ta 149 1?C 151 152 153 194 162 156 137 ISS
44929s 149 190 151 192 193 194 162 156 197 15e
444S's 149 150 ISI 152 153 194 162 156 157 154

; TABLE K-1 (cont)

VALID THRMOCOUPLE CHANNELS

CONFICURATION A,3.05 m (120 in.) ELEVATION

te9

| 40=*** 18 1C 13 24 26 2C 20 2f 3a 34 3C 30 1s 44 44 *C 40 4E le SC Se
|

[ 4191e a 139 140 161 !!S 163 164 165 les 167
4P6084 199 1e 0 161 ISS 16 3 164 149 166 167
4FPSta !S9 1t0 161 !!$ 163 164 165 164 147
4P4104 159 160 161 !!S 163 144 169 166 167
offlea 159 160 161 ISS 163 164 145 16e 167
4 2656 a 159 160 161 !!S 163 164 169 16e 167
487a t a 159 160 161 159 163 164 169 166 167
4teata 199 160 161 !!S 163 164 169 le6 167
4890?a 199 160 161 1SS 163 164 149 166 167
41017a 199 160 161 !!S 163 164 169 166 167
43117a 199 160 161 159 16s 164 165 166 167' 4 3 tap a 193 160 161 !!S 143 164 ISS let 1e7
43?tta 159 160 161 !!S 163 144 All 166 167
4*419s 159 160 161 !!S les 164 169 166 167
elf t* a 199 16C 191 ISS 163 164 169 164 167
*peles 159 160 161 !!S 16 1 164 165 1st it?
44117a 199 160 let ISS 163 164 165 166 167
**1018 159 160 161 159 163 164 169 166 147
444Pt a 199 160 141 ISS 163 164 169 166 167
44*29a 159 160 161 ISS 143 164 165 166 167
446174 199 160 161 !!S 163 164 169 166 167

f<-16,
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TABLE K-1 (cont)* '

,

* ,e ded %.

% . VALID TFERMOCOUPLE CHANNELS- '
-

CONFIGURATION A,3.35 m (132 in.) ELEVATION
,

*eim s

moweev 10 IC 10 to 29 2C 20 ft la 30 3C 30 il ta et 4C 40 46 Se 36 30

41999a 366 164 170 171 e,

471ces 169 169 170 171
off078 let 169 170 171
474388 160 169 170 171.

4t914e its att 170 471
,. I t s 169 170 1714P604a '

.or.144
'

164 169 170 171'47?nsa
169 170 171

Is,t47*
att 170 til14, Att 170 171

e?.
it43ct3
169 169 170 171

437,128
431

i 369 170 171i69 -
43311a ' ItP 169 170 171
43e19a 169 169 170 171

169 170 171*
43?176 162
439:e it 169 170 171
441178 169 169 170 171
44333a 169 169 170 171
44431s 169 169 170 171

16 164 170 til
449,te s 16.9 - itt 170 171446 7.

,

-

P '.

TABLE K-1 (cont)
''

_

VALID TI-ERMOCOUPLE CHANNELS

CONFIGURATION A,3.51 m (138 in.) ELEVATiCN
i
;

t SU4
kU,gs, g, 1C 10 26 20 FC 20 ft 38 at 46 3W 31 44 48 4C to 41 Se sc to

419084 172 173 174 175 aft

47198a 172 173 174 175 Art

4f2$?8 172 173 174 175 176
4243ea 173 173 174 179 176

176I 47?14f 172 173' 174 179 ,

176426ce4 172- 173 174 179
47'i'8 172 , 173 174 171 176
42*1* a 172 ' 173 174 175 176
*Peata 172 173 174 175 176
4?f138 172 173 174 175 176
431tta 172 173 174 175 176
49'9'8 172 173 174 179 176
4ttila 172 173 174 175 17e
41+1*7 172 173 174 179 176
431198 _ 172 173 A74 !?S 176
438148 -

- 172 173 174 179 176*

44 198 172 173 174 175 176

| 443138 172 173 176 175 176
i 444118 172 173 174 175 176

4 41re s 172 173 174 179 176'

44ea*4 172 173 174 175 176

L

!

|
|
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BI->t

f I j A I $ 0 Q 0 $ $ h g $ 8 g 3 g 8
* O O $ 0 $ $ 0 t Subchannel

3" *8 O d g8 *
- - - c Numbero

5 5 5 5 $ $ $ $ > $ 5 5 > $ $ $ > 5 $ Elevation im(en.)]>

6-.

: D 35 (138)

11-.

7 E 3.35 (132)$.i <u_.- #

[ ' , , , .05 (120)

X-.
.. ,

| 15-.

f i [. ' t ~

E 3.05 (120)

: --TI 14
3 3.05 (120)

5-.
: O 2.82 (111)

10-

: O 2.82 (111) 4
9 >-

I 2.44 (96) .I
8-

: E 2.44 (96) $
< g 10 m

m 2.44 (96) O yg q
< g 5 Z H >

w 2.29 (90) q m G
F-

E" O 5 m7

229 (90) C k 7f% M10--
: E 229 (90) ; > ^

-1 0-
6 O C 0-

8 229 (90) Z ;U ?-
m -

6 >-
c 3 1.98 (78) O

Ig 11 >
w 1.98 (78) Z
.- 9 Z

mw 1.98 (78) r
8-

I 1.98 (76)

7-.

8 1.88 (74)

8-.

8 1.70 (67)

' $ 9_

~ 1.70 (67)

11-.

I 1.70 (67)
Special-.

$ 1.70 (67)

w 10
8 150 (59)

2

g 15
1.50 (59)-

'
g 10_

N 1.22 (48)

10_ @'

w 0.97 (38)

98-40C000
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TABLE K-2

VALID TI-ERMOCOUPLE CHANNELS

CONFIGURATION B,0.30 m (12 in.) ELEVATION
.

enn
gu9 ate to 1C 10 to 29 2C 20 !! 3a 38 3C 33 34 to 48 4C en es Sg SC 50

411038 1 2 3 4

41401# 1 2 3 4
4170ge 1 y 3 g

41*089 1 2 3 4
41807e 1 2 3 4
42314* 1 2 3 4
421054 1 2 3 4

*220sa 1 2 3 4
423068 1 2 3 4
4241Sa 1 y 3 g

427118 1 2 3 4

42910* 1 2 3 4

tittle 1 2 3 4

4312*4 1 2 3 4

43202R 1 2 3 4
434128 1 2 3 4

435138 1 2 3 4

437178 1 2 3 4

434164 1 2 3 4

TABLE K-2 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION B,0.61 m (24 in.) ELEVATION

..m
4U'9ft 18 1C 10 to 2a 2C 20 2f 34 38 3C 30 3E 4a 49 *C 40 4E St SC 50

411034 5 6 7 9

414018 5 6 7 4

4170** 9 6 7 5

41900P S 6 7 6

414079 5 6 7 9

42314* 9 6 7 9

421050 S 4 7 9

422049 5 6 7 5

423068 S 6 7 9

424159 5 6 7 0

427ttP S 6 7 4

421109 9 6 7 4

429198 S 6 7 9

431299 9 6 7 9

432028 5 6 7 9

eletti S 6 7 9

43113* 5 6 7 8

437179 5 6 7 8

43916e S 4 7 9

K-19
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TABLE K-2 (cont)
4

VALID THRMOCOUPLE CHANNELS
CONFIGURATION B,0.99 m (39 in.) ELEVATION

: . . .s .
'

4tH 9 ts 1% IC 10 to 29 2C 20 ft la le 3C 31 SF 48 48 4C em 4: Sg gg se

411038 9 to 11 12
464019 9 10 11 12,

417194 9 10 11 122

415098 9 1C 11 12
d

41107s 9 to 11 12
423149 9 10 11 12
421098 9 to 11 12
422344 9 10 11 12
423064 9 1C 11 12
424154 9 to 11 12
427119 4 10 11 12i

4,? 9 t M
* 9 to 11 121

93 9 ie ti 12
43120' 9 1C 11 12
43202e 9 to Il 12

i 434tps 9 to 11 12
3 435139 9 to !! 12

4 3 717e 9 IC 11 12
j 439169 9 1C 11 12

!

,

!

1

TABLE K-2 (cont)

l
', VALID TKRMOCOUPLE CHANNELS

CONFIGURATION B,1.22 m (48 in.) ELEVATION
,

euw
mu9ete Il 1C 10 28 29 2C 2 15 ft 34 3n 3C 39 If na en 4C en 4! .54 SC SO

$ 411019 13 14 13 gg
414014 13 14 15 16
41739# 13 14 IS 16
4190** 13 14 13 toi

* tin?' 13 14 15 16
423148 13 to 15 Le
4* 059 13 14 15 16
42234s 13 14 15 16
423068 13 to 19 16

. 424199 13 to 13 le
427118 13 to is g6
428108 13 14 15 16
429159 11 to 19 16
431298 13 14 13 ge

*

43202* 11 to 15 16r

43412a 13 19 IS 16
435130 13 to 15 16
437179 13 14 13 to
439169 13 to IS 16

j

..

t

I K-20 ; .,
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TABLE K-2 (cont)

VALID THERMOCOLPLE CHANNELS

CONFIGURATION B,1.52 m (60 in.) ELEVATION

. . > .
409 Pre 13 it 1p 24 28 2C 2D ft la 39 3C 30 3E to 49 6C 66 6f $9 SC $8

63103p 17 IP 19 20
4160ta 17 IP 24 20
61239s 17 18 14 t3

619008 17 l' 19 23
611079 17 l' 19 20
623169 17 IP 19 10
6210S* 17 1P 19 20
42?066 17 18 19 23
623069 17 IP 19 21

6261$4 17 19 19 .

42711e !? IP 19 20
629104 17 If 19 20
629tte 17 IP 19 20
631294 17 19 19 23
632324 17 ti 19 20
634129 17 1P 19 to

439119 17 If 19 23
637176 17 18 19 20
63916a 17 18 19 20

TABLE K-2 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION B,1.70 m (67 in.) ELEVATION

.o,
wogage tg IC 10 24 ?9 ft 20 ft la 38 3C 19 lt to 49 4C 60 6i 19 SC 50

411339 21 22 23 26
61601m 21 22 23 26
617009 21 22 23 to

6190e9 21 22 23 24
619079 21 22 23 26
623169 21 22 23 26
621099 ft 22 23 26
42!C6B 21 22 23 ?6
6230*9 21 22 23 26
626t$8 21 22 23 ?6
62 7 & lt 21 22 23 26
62910* 21 22 23 26
629158 21 22 23 24
631298 21 22 23 26
637329 21 22 23 26
43 124 21 22 23 26
635134 21 22 23 24
637179 21 22 23 26
63916' 21 22 23 24

K-21
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TABLE K-2 (cont)

VALID TKRMOCOUPLE CHANNELS
CONFIGURATION B,1.78 m (70 in.) ELEVATION

es.
4Weefe 19 1C le 24 24 Pf 24 ff .34 39 3C 33 38 68 60 6C 40 *E $9 SC SO

6t107f 21 26 27 29 '# 29 304

4t6018 29 26 27 28 le 30
4370** 29 26 27 29 29 33
+t9099 25 26 27 20 29 13
419079 25 26 27 29 28 30
623148 29 26 27 29 2e 33
421094 25 26 27 28 24 30
622064 25 26 27 20 le 30

i 62306# PS 26 27 28 29 to
426159 25 26 27 29 28
627114 29 26 27 ft le
42*10* 2S 26 27 20 29
+2etSa 2S 26 27 29 29
631298 2S 26 27 ft 29
432028 21 26 2' 2P 2e
43412* 25 26 27 29 29
435138 29 26 !? 20 29

4 3 717.P
29 26 27 24 29

6ien6 29 26 27 2. 29

TABLE K-2 (cont)

VALID TKRMOCOUPLE CHANNELS
CONFIGURATION B,1,80 m (71 in.) Ei.EVATION

e 'Jn
au99Et 19 1C la 2a *e 2C 20 ft 36 19 3C 31 If 48 44 6C 60 44 19 SC SO

61103a 31 32 13 36 39 36 37
6140t* 31 12 33 36 39 36 37
417094 31 12 11 16 15 36 37
*t108p 31 12 33 34 15 36 37
61907' 11 32 33 34 IS 36 37
620148 31 32 33 36 15 16 37
62tCS* 31 32 13 34 35 36 37
422048 31 32 13 34 39 36 37
+2306* 11 32 33 34 35 36 37
426191 31 32 33 34 19 36 37
427118 11 12 33 16 39 36 37
429109 11 32 33 14 39 36 37
623198 31 32 13 34 19 36 37
43129a 33 12 13 36 11 36 37

{63202* 31 32 13 36 15 16 37
|'434128 31 32 33 36 15 14 37

+3513# 31 32 33 34 15 36 17
437t?* 31 32 33 34 35 36 37
+3916e 31 32 13 34 39 36 37

K-22
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TABLE K-2 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION B,1.83 m (72 in.) ELEVATION

e4e
uutete le IC to 24 29 2C 2n 2f 3a 34 3C 39 it sa 69 4C 40 48 $$ SC Sh
613 03a 39 39 to 41 42 43 46 45 46 67 64 49

48601A 34 39 44 41 62 43 64 49 46 67 49 49

417098 39 40 41 62 43 44 45 46 67 6a 49
4 2 43 4 45 46 47 4. .91. .0e 39 40
1 42 43 44 .S .6 47 na 491 07 39 to

201.a 39 40 41 62 43 to 45 46 47 49 49

421059 i9 40 41 42 43 44 49 6 47 4 49

42206 39 40 41 62 43 44 45 46 47 68 49

42306.4 39 to at of 43 64 45 46 47 .. 49

2619. 39 40 1 2 43 .4 49 46 47- 4 49

427110 39 40 41 42 43 64 65 46 47 44 49

62910P 39 40 41 42 43 to 49 46 47 69 49

stella 39 40 41 42 43 to 43 66 67 48 49
45 to 47 46 49631298 39 40 41 42 43

t o.4 45 6 .7 6. 49
43202 39 40 1 42 43
434:2 it to 6: 42 43 64 45 6 47 49 49

43513# 39 40 61 62 43 44 63 46 47 49 49

637174 39 40 41 42 43 64 45 46 47 48 49

439168 39 40 41 42 43 to 45 46 47 og 69

TABLE K-2 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION B,1.88 m (74 in.) ELEVATION

. . .
wegete g6 1C 10 2a to 2C 20 2f la 39 3C 39 36 es to 6C en 66 Se SC 50

41103* SC St SF S3 Se SS 56 57 99 59 60 61 62
416019 10 St SF S3 56 SS 56 57 59 59 60 61 62

6 t 70 99 SO S1 52 53 S* SS 96 57 59 39 to 61 62

6190ee 50 St $2 33 54 SS 56 $7 59 59 to 61 62

419378 SO St 52 53 56 SS 96 57 39 Se 60 61 62
42914* SO SR 52 53 S4 SS 56 $7 19 99 to 61 62
621058 50 $1 52 93 54 SS $6 37 $9 $9 60 61 62
42206m SO S1 52 S3 S4 SS $6 S7 39 S9 60 61 62

623069 SO St 52 $3 56 SS 56 S7 S* 59 60 61 62
4241** S0 S1 52 SS 54 SS $6 S7 99 99 ec 61 62

627119 SO S1 52 13 54 SS 56 57 Se 59 to 61 62
429108 SO SR 52 53 S4 SS 56 57 59 $9 to 61 62
429154 50 St 92 53 54 SS 96 97 $9 59 to 61 62

3124e 90 St $2 53 54 SS 56 57 39 59 60 61 62

432029 50 St 92 93 Se SS 56 57 59 $9 60 61 62

434120 50 51 S2 53 54 SS 56 57 S8 99 60 61 62
4 3 S i le 50 St 52 S3 54 SS $6 S7 $9 99 60 61 62

437178 90 51 52 53 54 SS 56 $7 59 50 e0 61 62

439169 50 11 52 93 S4 SS 56 57 50 19 60 61 62

!
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TABLE K-2 (cont) '

VALID THERMOCOUPLE CHANNELS
CONFIGURATION B,1.90 m (75 in.) ELEVATION

ege
genere 15 1C to 2a ?* 2C to 2F 3a 39 BC 34 3E 4# 48 4C to 4f St SC $6
411039 63 64 49 66 67 68 69414018 63 64 65 46 67 tt 6941709e 63 64 65 56 67 68 to419c44 63 to 65 66 67 68 69419 C 7e 63 64 69 64 67 en 69420140 63 64 45 66 67 68 6942109e 63 64 69 46 67 68 6942224 63 64 sS 66 57 68 6942306# 63 64 65 66 %7 69 6942415e 63 A4 65 66 67 68 6942711e 63 64 69 66 67 6e 4942910e 63 64 65 66 67 68 69
42,15., 63 to 65 66 67 6 6943129 63 to 49 66 67 6a 69
43202,% 63 64 69 66 67 6e g44342 63 64 49 66 67 6 69tilis. 43 64 69 64 67 . 69
t i .7 i 7.,
4i 63 64 69 66 67 es 49it 63 64 69 66 67 69 69

TABLE K-2 (cont)

VALID THERMOCOUPLE CHANNELS
CONFIGURATION B,1.93 m (76 in.) ELEVATION

. . . .
40**fe 19 1C 10 2a to 2C 2D ft la 39 3C li 35 *a 48 4C 40 44 St SC Se
tit 03a 70 71 72 73 74 79 76 77 77 7e to et4140ta 70 71 72 73 74 79 76 ?? 78 79 40 at417094 70 71 73 74 79 76 ?? 79 19 90 914t*0ne 70 71 72 73 74 75 76 77 7P 79 90 at419070 70 71 72 73 74 ?S 76 77 78 79 10 at42S144 70 71 72 73 74 79 76 77 78 79 90 At4210Se 70 71 72 73 74 79 76 77 ?P 79 90 St422044 70 71 72 73 74 73 76 77 ?P 79 41 9142306a 70 71 72 73 74 75 76 77 7F 78 90 91424tSa 70 71 72 73 74 75 76 77 7P 79 93 81427114 70 71 72 73 74 75 76 77 7P 79 40 at42910* 70 71 72 73 74 79 76 77 7P 79 90 8142115# 70 71 72 73 74 79 76 77 78 ?* 90 81431296 70 71 72 73 74 79 76 77 ff 71 94 P143?028 70 ?! 72 73 74 79 76 ?? ?P 79 90 9143412P 70 71 72 73 74 79 76 77 7P 79 90 81431131 70 71 72 73 74 79 76 77 78 79 10 91437179 70 ?! 72 73 74 79 76 77 7P 79 10 *1434169 70 71 72 73 74 79 76 77 7P 79 'O 41

!
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TABLE K-2 (cont)

VALID TERMOCOUPLE CHANNELS

CONFIGURATION B,1.96 m (77 in.) ELEVATION

.>.
gygase 19 1C le 7s 29 2C 20 ft 34 38 3C 31 SF sa 49 4C 40 4s se SC 50

41 03 2 .3 4 es .. 7 ..

4:401 .2 3 .4 es 9 e7 ea
gt70ea 2 a3 go SS 9. a7 es

. 43 e4 ., .. 7 ..24i.0..
.i .4 ., .. ,7 .9241401

2 3 4 es .. e7 ea42014
421094 42 '3 4 e5 9. 87 98
42204 at 3 .4 es .. e7 ==

42 06 af e3 4 es .. 7 s.
2 8 94 GS a. ey g.424158 9,2

3
3 es .. 7 ..

42rti.
4

es 9 ..4
,e 7429 0 .2 ei

6 ..2 4 . s, 73422:3
. .. en4 72 .14:129

2 i s,
6 .4 7ai4202.

3 e4 . e7 .2 .,434:2.
.. .7 ...,2 3 .44isi39
. 7 ..

4i,727 4, .
:P .3 .4

4 i. al es e4 , e7 ea

TABLE K-2 (cont)

VALID TKRMOCOUPLE CHANNr LS

CONFIGURATION B,1.98 m (78 in.) ELEVATION

.o,
#gugate 14 tC 10 la is 2C 20 26 14 38 3C ?O 36 to 44 4C 40 48 58 SC 10

4Hf 3 so 30 91 e2 93 94 95 9. 97 *e 133 tot
4;40.. 99 to 91 92 93 94 95 9% #7 *e ISO 101

10 91 92 93 94 95 4 97 #8 130 tot
.e 9

4179 a*
9 30 *1 92 93 94 *S 96 97 99 100 101484098
De to 91 #2 83 84 99 96 97 97 too 101

4199 7.h 89 40 91 92 93 94 95 96 97 #9 110 10142014
4210) Se 10 91 92 93 94 #$ 9 97 80 100 101
42204a e9 to 91 97 93 94 e5 96 97 98 103 101
423169 09 90 91 #2 93 94 e5 96 97 90 100 tot
42 159 ** 10 91 92 93 94 95 96 97 *e 130 tot
427119 09 30 91 92 93 94 95 96 *? 98 130 tot
4291Cs .e 30 91 #2 93 94 95 96 97 98 100 101
429354 89 30 91 92 93 94 95 06 et 9a 100 tot
41129.- 9 90 91 et 93 84 95 96 97 98 130 101
43202** P9 80 91 #2 93 94 #S 96 97 et 130 tot
43412 ** 10 91 92 93 94 95 96 97 98 130 131
435139 89 10 91 #2 el to 99 96 97 99 100 101
41717e .9 10 et el 93 94 95 96 07 99 130 101
43916e a4 10 41 92 93 94 99 4 97 90 130 101

K-25
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TABLE K-2 (cont)

'

VALID TFERMOCOLPLE CHANNELS

CONFIGURATION B,2.13 m (84 in.) ELEVATION

. . . .
' mugage go it IP ta to 2C, 29 26 3a 3e 3C 31 3E as 69 4C to 48 St SC Sn

411030' 109 110 til 112 !!3 114 11 5 - 116 '117 Il*
414018 109 110 111 !!? 113 114 119 116 117 119
417096 101 110 111 112 113 114 115 116 117 lit
4190a4 tot 110 til 112 113 114 11S 116 117 119
48 90 F8 109 110 111 112 113 116 119 116 117 110
623169 109 110 til 112 113 114 119 116 117 118
421094 109 110 111 112 113 116 11S 116 117 119
622068 109 11 0 111 112 113 114 119 116 117 119
623065 109 110 lit 112 113 116 til lio 117 lit
624tSe 108 110 111 112 113 114 11S 116 117 118
427118 109 110 til 112 til 116 119 116 117 118+

429109 109 110 til 112 113 114 IIS !!b 117 116
429158 109 113 111 til 113 114 IIS !!6 117 110
431298 109 110 til 112 113 114 IIS 116 117 114
63202e 109 110 til 112 113 114 119 116 117 118
436128 104 110 til 112 113 114 115 116 117 Ile
43513* 109 110 til 112 113 114 119 116 117 118
437178 109 110 111 112 113 114 115 116 117 110

'
63*l6e 10, 110 til 112 113 116 115 116 117 118

,

TABLE K-2 (cont)

VALIC THERMOCOUPLE CHANNELS

CONFIGURATION B,2.29 m (90 in.) ELEVATION,

1

, #1w
qu1*ft 19 tC to 24 24 2C 20 29 34 IB 3C 31 12 4e 64 6C 40 to $4 SC SO

,

6110p 119 120 til 122 123 126 125 126 127 128 129
616018 119 120 121 122 123 124 125 126 127 128 129
417094 119 120 121 122 123 126 129 126 127 129 129
6190e= ggg 120 121 122 123 124 129 126 127 120 129

e 419074 139 120 121 322 123 126 129 126 127 128 129
| 623149 119 120 121 122 I?S 124 129 126 127 12# 129

6210Se 119 120 121 122 123 12 4 129 126 127 129 129
62204* 139 120 121 122 123 124 129 126 127 120 129
471068 - 119 120 121 122 123 124 129 126 127 12* 129
4241S* 119 120 121 122 123 124 129 126 127 129 129
627119 119 !!O 121 122 123 124 129 126 127 12* 129
428108 118 120 121 122 123 124 129 126 127 128 129
423158 119 120 121 122 123 124 12S 126 127 129 129
431298 119 120 121 122 123 124 125 126 127 128 129
432028 119 120 121 122 123 124 12S 126 127 lie 129
434128 119 120 lit 122 123 126 129 126 27 120 129
43913P 119 120 121 122 123 124 121 126 127 12P 129
437178 119 120 121 122 123 124 125 126 127 129 129
430t68 119 120 121 122 123 124 125 126 127 128 129

|

}
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TABLE K-2 (cont)

VALID TFERMOCOUPLE CHANNELS ~

CONFIGURATION B,2.44 m (96 in.) ELEVATION

e se
, we s t e 19 tt IP 2a te 2f 20 2F 3A 3# 3C 39 38 48 48 4C 40 4E $9 SC SD

481034 130 131 132 133 134 135 136 137 138 139
61411e 130 131 132 133 134 ISS 134 137 13e 119
417094 110 131 132 133 134 139 136 137 134 139
6190** 130 131 132 133 134 139 136 137 134 139
419079 130 131 132 133 134 135 136 137 139 139
420144 130 131 132 133 134 135 136 137 139 119
4210 Se 130 131 132 133 134 139 136 137 150 139
422048 130 131 132 133 134 139 136 137 139 139
423044 130 131 132 133 134 ISS 136 137 13A 139
424158 130 131 132 133 134 139 136 137 13e .19
427119 130 131 132 133 134 ISS 136 137 139 139
428109 133 131 132 133 134 135 136 137 139 139
429tSe 130 131 132 133 134 135 136 137 134 139
431294 130 131 132 133 134 139 136 137 13a 139
43202' 130 131 132 133 134 139 136 137 138 139
43412e 130 131 132 133 134 139 136 137 139 139
439139 130 131 132 133 134 ISS 136 137 138 139
437174 130 131 132 133 134 139 136 137 139 139
43al69 130 131 132 133 134 135 136 137 134 139

TABLE K-2 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION B,2.59 m (102 in.) ELEVi .ON

.n
au=*te 19 tC 10 24 ?t PC 20 FF 34 38 3C 39 3F es se 4C 49 to Sa SC $0

611034 140 tot 142 143 144 145 146 14F 14e
414018 169 141 142 163 144 149 146 147 148
417099 140 141 142 143 144 145 tot 147 148
eleope 14C 141 142 143 144 14S tot 147 14e
4 L 90 78 140 tot 142 tal 144 149 146 147 148
423149 140 141 142 143 164 149 146 147 14#
4210Sa 140 141 162 163 144 149 146 147 144
422048 140 tot 142 143 164 145 146 147 140
423068 140 tot 142 143 144 165 146 147 144
6241S* 140 tot 142 143 144 145 146 147 14a
427114 140 141 142 163 144 149 144 147 148
479108 140 141 tot 163 144 145 146 147 144
427 TSP 140 tot 162 143 144 145 146 147 14e
431299 140 141 142 143 144 169 146 147 149
43202p 140 141 142 143 144 149 146 147 148
434129 140 t o t 14 2 163 144 165 146 147 149
435138 149 141 142 163 144 149 166 147 148
437179 140 141 142 143 144 tal 146 147 148
439162 140 141 162 143 144 149 146 147 144
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TABLE K-2 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION B, 2.82 m (111 in.) ELEVATION
P

eJw
go9 eft 19 IC 10 26 19 2C 29 ff 36 35 3C 35 3f 68 66 6C 69 6f St SC SD

611034 16e ISO 191 192 153 IS6 ISS IS6 197 194
6160lp 149 115 151 152 153 194 ISS LS6 197 159
4173*e 169 190 151 192 153 156 ISS 156 157 199
41*0st 14* ISO 151 152 113 154 ISS 156 197 ISA
61107* 148 190 ISI 152 153 IS4 199 116 157 ISa
62016e 169 ISO ISI 152 153 IS6 ISS 116 157 IS9
4210SR 169 ISO 151 152 193 IS6 ISS 156 117 159
422gge 16e ISO 151 152 153 IS6 ISS LS6 117 ISO
62306a 149 ISO 191 152 153 IS6 ISS 156 157 IS'
624159 169 150 191 152 193 156 ISS 116 157 158
627119 16e ISO ISI 112 153 154 ISS 156 157 ISO
42910s 16e ISO ISI 192 193 154 ISS 156 157 ISO
42:159 169 150 151 IS2 153 156 IS' 156 157 ISO
631299 169 150 IS I 15 2 15 3 116 195 156 117 ISO
632029 166 150 ISI 152 IS* 156 ISS 196 157 198
636127 169 ISO 191 192 153 196 ISS 156 197 159
63S134 14 0 IS O 151 152 153 194 ISS 156 157 IS9
637178 169 150 ISI IS2 133 156 ISS 15e 197 158
639164 169 150 131 152 153 194 ISS 156 157 ISS

TABLE K-2 (cont)

VALIO THERMOCOUPLE CHANNELS

CONFIGURATION B,3.05 m (120 in.) ELEVATION

eow
gegese IS SC 10 26 18 2C *D If le 38 3C 35 36 68 4A 6C 60 66 59 SC 50

411038 IS1 160 161 162 163 166 169 166 167
el60le g 3 e 160 161 162 16 3 166 161 166 167
el?Coe 151 160 161 162 163 164 165 166 167
619066 ISS 160 161 142 16 3 Le6 165 166 167
6140fa g ge 160 161 tet 163 166 165 166 167
620169 199 160 161 162 15 3 166 169 166 167
621098 ISO 160 161 167 163 166 165 166 167
422064 199 140 161 162 163 166 16S 169 167
623068 158 160 161 tet 163 le6 169 tot 167
626tSe gSe 160 161 162 ISS 166 145 166 167
627119 159 160 161 162 163 166 169 166 167
629108 19* 160 161 162 161 164 16S 166 167
628199 159 160 161 162 163 166 16S 166 167
43120* 159 160 161 167 163 166 165 166 167
b32S25 159 160 161 162 163 166 16S 166 167
61612* 159 160 161 162 16? 166 165 166 467
63913* 159 160 161 162 16? 166 169 166 167
637176 159 160 th! 162 163 164 161 164 167
638169 199 160 161 162 163 166 165 166 167
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TABLE K-2 (cont)

.

VALID THERMOCOUPLE CHANNELS

CONFIGURATION B,3.35 m (132 in.) ELEVATION
!

,

, ew
wees* 1e IC 10 2a 29 2C to 2f 38 3# ' 3r 31 3E 48 48 4C 40 4E SS SC 59;

'
ellC3a 168 160 170 171

. 4140te 169 ' 169 170 171
} 417094 169 16* 170 171

4193e# 16e 168 170 171
41107# 16a 164 170 171
420144 168 160 17C 171
421354 169 16# 170 171
42204a 16e 169 !?0 171

j. 423068 169 160 17C 171
1 42413' 164 168 171' 427118 164 169 171

47110* 16e 169 171
424134 16e 16e 171
43129* ' 16e 169 171

. 43?c2" .te# 169 !?!
I 434124' 160 164 171

435134 16' 164 171
43717B 164 169 171
43416P the '164 171

4

;
.

j TABLE K-2 (cont)

1

i VALID THERMOCOUPLE CHANNELS

CONFIGURATION B, 3.51 m (138 in.) ELEVATION
4

| eyw
j wease in Ic to 2a . 24 'C 2D 2E 3a la 3C 30 3t 4s to 4C 40 48 59 SC 50

411034 172 173 !?4 175 176-414019 172 173 174 175 176417016 172 173 174 175 176414049 172 173 174 175 1764?e07# 172 173 174 !?S 17647J149 172 173 174 !?S 176| 421039 172 173 174 17$ 17642204e 172 173 174 175 176I, 42306# 172 173 174 175 176l' 42 411e 177 173 174 173 176427tta 172 173 174 175 176| 429109 172 173 174 175 176'

429158 172 173 174 175 176i 431299 173 174 175 17643?028 173 174 173 176434129 173 !?4 175 176
*

; 43S134 173 174 173 176i 43717' 173 174 175 176439169 173 174 179 176

,

!

I
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h 0 0 h h 0 0 0 0 0 0 0 0 $ I O 3 D f Subchannel
y 5 8 $ $ 5 IU $ y 3 3 5 I

$ $ $ $ $ E $ 5 $ $ $ $ $ $ m$
Number- - o o -

#
to m $ $ Elevation im(inJ)

9-
C Dl 0.89 (35l

l
10-2

5 1.19 (47)

15
i

, -
'

E 1.47 (58)

_ g 10
'

o 1.47 (58)

'

g 8_

1.70 (67)-

Special-
t 0 1.70 (67)

_ g 9
' w 1.70 (67) <

11 >.=
f 1.70 (67) I

O
h .96 (77) %

s R-

>$ 1.96 (77) OoI H
_ E 9 >Z H'

N 1.96 (77) q m 3
r-

11 Q 5 m-'
E 1.96 (77) C h 7

6 % b-

E 2.26 (89) p
7_ ~

' 8 O C @2.26 (89) Z % -

m +
10 Q-

3 2.26 (89) O
I

-' 3 5 >
N 2.26 (89) Z

8 Z_
-
e'

W m2.46 (97) r
9 O-

* $ 2.46 (97)

_ g 10
'

* 2.46 (97)

_ g 5
'

* 2.77 (109)

g 10
* 2.77 (109)

_ 5 14
'

ca 3.05 (120)

_ g 6
* 3.05 (120)
N 152 8 3.05 (120)

_ g 11
'

- 3.30 (1301

- 5 0
'

N 3.59 (1381

99-LOC 000
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TABLE K-3
|

VALID TKRMOCOLPLE CHANNELS
CONFIGURATION C,0.30 m (12 in.) ELEVATION

..

j

sus
go.g e , 18 1C 13 2a 28 ft 20 21 3a 36 34 30 35 na 44 4C 40 44 Se M $0
41003r 1 2 3 4

4120tr 1 2 3 4

413'0e 1 2 3 4

41731C 1
2 3 4

41'3tt 1 ,2 3 4

419 air 1
2 3 4

4700*C 1 2 3 4

4?t9?r 1
2 3 4

47314C 1 2 3 4

47613C 1 2 3 4

4?SO4C 1 2 3 4

2 3 4
t r an ? 1

4??1?t 1 2 3 4

42504* 1 2 3 4

4 7 19 C 1 2 3 4

2 3 4
431tcf 1

4321tc 1 2 3 4

4331*r 1 2 1 4

2 3 4
43431C 1

43*11r 1 2 3 4

43716C 1 2 3 *

419t?C 1 2 3 4

4 43999C 1 2 3 4

;

TABLE K-3 (conO
(

VALID THRMOCOUPLE CHANNELS
,

I CONFIGURATION C,0.61 m (24 in.) ELEVATION
t
,

e:14
hU**88 19 3C 10 24 20 2C 29 ft la 3s 3C 30 3t sa 44 4C 40 4i 55 SC SO

i

74109 C S 6
74t?"1C 5 6
7413700 9 6
741731f 9 6 yelejgt S e
74t109C S 6
7* 64 ten *r 74?tRfC S 6
742314C * 6

42411C S 6 7
74299ef S 6
7476"SP S 6
7*P71*C S 6 y

tineer 5 g
742912C S e
743110C 5 6
7

elFitt S 6
743319C S 6
7

4 3413 C S e
7

43911 C S 6
743714C ? 6
743e17C S 6
7439^7C $ 6

I
.
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TABLE K-3 (cont)

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION C,0.99 m (39 in.) ELEVATION

ouw
wreese il IC 10 2A 29 2C 20 2f aa se 3C 39 36 ea 44 4C 40 *1 na SC SJ

4ta;3c 9 10 11 12
alp 11r 9 to 11 12
413tte 9 to 11 12
al733r 9 to 11 12
41*11f 9 10 11 12
alone r 9 av 11 12speger g 1. 11 12
47197c 9 10 11 12
af314e 9 10 11 12
e?413e 9 10 11 12
47506c e 10 11 12
4760!? 9 10 11 12
at?!?r 9 19 11 12
a2*C4C 9 lb 11 12
4281re e 10 11 12
4311er 9 10 11 12
agrlir g to 11 12
4 3 31 * c 9 10 11 12
4343tc g 10 11 12
4t*3tr 9 10 11 12
al?ltC g lu 11 12
4?*17C e IC 11 12
aseg?e 9 10 11 12

TABLE K-3 (cont)

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION C,1.22 m (48 in.) ELEVATION

..m
mua4's 19 1C 13 24 ft 2C 20 ft sa 30 3C 30 35 44 48 4C 40 et $d SC 10
eletir 11 14 19 16
41211C 13 14 15 1641329f 13 14 19 16
41711C 13 14 19 16
4teilt 13 14 19 16
41999C 13 le 19 16ap?$er 11 *4 19 16
6PlS?C 13 14 19 16
423tet 13 to 19 16at413r 13 14 19 16
42??6C ll 14 15 16
474SSC 13 14 IS 16
42719C 13 14 19 16
42*for 13 le 15 16
spelpr 13 to 19 1643tt0C 13 14 15 16
4?Fitt 13 14 19 16
43319C 13 14 19 16
43431r 13 le IS 16
43?)tf 11 14 IS 36
437 tar 13 14 19 se
43Pl?C 13 14 19 16
41e92C 43 14 IS 16
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TABLE K-3 (cont)
4

VALID THERMOCOUPLE CHANNELS
CONFIGURATION C,1.52 m (60 in.) ELEVATION

9 tJ%
wes** 14 1C 10 to 28 2C 20 2E 3a 36 3C 30 3a 44 44 4C 41 46 se $2 SD
*1**1f 1F 1e 29
41 ?CIC 17 10 20
41'2ef 17 18 26
41731r 17 18 29
41831f 17 1s 26
elemet 17 to 20
470087 17 le 20
47117C 17 le 40
42314r 17 16 20
47613r 17 18 20
42'*4C 17 le 20
4263SC 17 le 20
42 71* r 17 18 20
4 2*C o r 17 18 40
4?*12C 17 18 20
49110C 17 18 20
43211C 17 18 20
43315 C 17 le 20

4

4343tt 17 10 20
4393tf 17 10 20
43714C 17 18 20
4381?f 17 18 2w

4304?C 17 le 2C

i

TABLE K-3 (cont)

VALID TI-ERMOCOLPLE CHANNELS
CONFIGURATION C,1.70 m (67 in.) ELEVATION

i

eUN
" ''' 14 1C 10 26 28 2C 20 2' 34 3s 3C 30 3E *a 48 *C 40 41 Se SC S0

'l"33f 21 2d 23 24
: 41251' 21 22 23 24

'll''f s1 42 23 24
! 4173IC 21 22 23 24
|

43*?lt 21 22 83 24'

$ 21 22 23 24
21 22 23 24

42107f 21 22 23 o
*PS14f 21 22 23 24
42413t 21 gg gg g,
"I'OSC 21 42 23 24
426S?C 21 42 23 24
42713f 21 22 23 24
'P***C 21 22 23 24
42912C 21 22 23 24
43110C 21 22 23 24
43211C 21 22 23 24
4331'f 21 22 23 24
4341tC 21 d2 23 24
43f31C 21 22 23 24
43716C 21 22 23 24
43'I'f 21 22 23 24
'3*02C 21 22 ts gs
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TABLE K-3 (cont)

VALID TFERMOCOUPLE CHANNELS -

CONFIGURATION C,1.78 m (70 in.) ELEVATION

.m
qu"*pe la 1C to la 24 2C 20 28 36 36 3C 30 3a na 44 4C 40 46 58 Ss 50

titoff 25 26 27 26 19 30

41231C 25 26 27 20 29 30

4812*C 25 26 27 20 29 3J
41731* 25 26 27 28 29 30

41931f 25 26 27 28 24 JJ

41e19f 25 26 27 20 29 30
4200s? 25 26 27 28 29 30

42197C 25 26 27 2B 29 av
42314f 25 26 27 28 29 39
4241?C 25 26 27 28 29 30

42*e6f 25 26 27 24 29 10
4Fe9*C 25 26 27 26 29 35

42 Flf f 25 26 27 24 29 3J
47*itt 26 27 to 21 30

42912f te 27 28 29 3J
4 31 * O r 26 27 28 29 30

43211C 26 27 29 ?9 30

4131?C 26 27 20 29 30
43431C 26 27 28 ?# 3J
47'31C 26 27 Jt 29 39

43716 C 26 27 26 29 33
43817C 26 27 24 29 30
43902C 26 27 24 29 30

TABLE K-3 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION C,1.80 m (71 in.) ELEVATION

1
1em

=U*4f' 19 1C 10 24 26 2C 20 22 ja 34 BC 30 36 44 49 4C 40 41 54 SC 30 |

41033r 12 33 34 35 16 37
! 412?1f 32 13 34 35 36 37

! 4:s?or 32 33 34 35 36 37

| 41731C 32 33 34 35 36 37

| al*11e 32 33 34 35 36 17

| 4pper 32 33 34 35 36 37
'

6 psf *f 32 33 34 35 36 37

421070 32 31 34 35 36 37

47314f 12 33 34 35 36 17

47613C 32 33 34 35 36 37

42?iff 32 33 34 15 36 37

4260*f 32 33 34 35 36 37

4271?f 32 33 34 35 16 37
42804f 32 33 34 35 16 37
42*t tr 32 33 34 35 16 37

4311?e 12 33 34 35 36 37

43211C 32 33 34 35 16 37

4?ll?e 32 33 34 35 36 37

43433r 32 33 34 35 36 37

43*11f 32 33 34 35 36 37

4371af 32 33 34 35 16 37

47*17f 32 33 34 35 36 37

4989ff 32 33 34 35 36 37

K-34
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TABLE K-3 (cont)

VALID THERMOCCUPLE CHANNELS

CONFIGURATION C,1.83 m (72 in.) ELEVATION

eu.
mup9se 11 1C .10 26 28 2C 20 2t 34 3s 3C 30 35 ea 44 4C 40 4 Se SC SO

4!9037 39 39 4C 41 42 43 44 45 46 47 49 49
41291C 3* 39 4C 41 42 43 44 45 46 47 4e 44
41379 C 30 19 4C 41 42 43 44 45 46 47 4e 4,

el?ttt 38 39 4C 41 42 43 44 43 4e 47 48 49
41831f 39 39 4C 41 42 43 44 45 46 47 49 49
41909C 39 39 4C 41 42 43 94 45 46 67 46 49
stoa *C 39 39 4C 41 42 to 44 45 46 47 to 44
47107f 39 39 40 41 42 43 44 .3 46 47 48 49
47314e 34 39 4C 41 42 43 64 43 46 47 48 49
42413e 36 39 4e 41 42 43 44 45 46 47 4. 4.
425e6f 39 3 4C 41 42 43 44 45 46 47 4 49
49649C 39 39 4C 41 42 43 44 49 46 47 48 44
42715t 39 19 40 41 42 43 44 49 46 47 4e 44
42804C 3F 39 4C 41 42 43 44 *S 46 47 to 48
419:10 3e 39 4C 41 42 43 44 45 to of 44 49
411100 38 39 40 41 42 43 44 45 46 47 46 49
43P11f 39 3G 40 41 42 43 44 43 46 47 48 49
4331*C 18 39 4C 41 42 43 to 4S 46 47 48 49
43431C 39 39 4C 41 42 43 44 45 46 47 48 49
43*31r 3, 39 4C 4t 42 43 44 45 46 47 4 49
43716C 19 39 4C el 42 43 44 45 46 47 49 49

39 39 40 el 42 43 44 4S 46 4F 49
4 3 817, f t o.390 f it 39 4C 41 42 43 44 45 46 47 4 49

TABLE K-3 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION C,1.88 m (74 in.) ELEVATION

e.:.
m 9fe 1* IC 10 24 28 2C 20 21 la 3e 3C 3D 38 *a el 4C 40 *E $4 SC 50

410a1C S3 St 12 53 94 SS $6 $7 $4 $4 63 61 62
412ftC 50 ?! !! $3 54 SS $6 37 59 59 40 et 62
41329C 53 St !! S3 54 $$ St S7 56 39 40 el 62
41731f 53 $1 !! S3 14 SS 36 57 SS 59 60 61 62
41'11C 53 51 12 53 54 SS 56 57 Se 59 60 e6 62
41***f 50 !! $2 SS $4 SS 56 57 Se 59 60 61 62
420*ff 50 !! !! S3 $4 SS 57 56 $9 ed 61 62
4P107f $3 !! !! 53 !4 SS SF $6 59 63 61 62
42314f 50 $1 12 S3 34 S* #7 50 59 to 61 62
42413C SO St 12 53 54 SS $7 58 59 to 61 62
49505r $$ f1 !! $3 54 SS 57 58 $9 60 61 62
4260*C SO 31 52 S3 54 $$ 37 St $9 60 61 62
4271?C S3 S1 !2 53 S4 SS 57 S8 59 to 61 62
42**40 50 51 !! $3 $4 SS SF $8 59 60 61 e2
42912C SO !! !! S3 14 SS SF $6 59 40 61 62
4311rP S0 $1 !! S3 $4 !! $7 S8 $9 60 e6 62
43 211 f SO S1 !! S3 $4 SS 37 58 59 60 el 62
43319C $$ $1 !! S3 54 $$ 57 Se S9 60 61 et

l 43411r $9 51 22 $3 54 $$ 37 SS 59 40 61 62
| 43911C $$ $1 52 53 f4 SS ,7 S8 59 60 et 62

4371ef $3 S1 !! $3 54 $$ SF $$ 59 60 61 62
43817C SO 91 12 93 $4 SS 57 So $9 63 61 62

| 4 3 *a ? P 50 $1 52 53 54 SS $7 Se 59 60 et 62

K-35

L



- .

4

|

TABLE K-3 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION C,1.90 m (75 in.) ELEVATION

.u.
.vages le IC to 2A 23 26 20 28 3A 38 3C 30 at 4A 48 4C 40 44 se aC 50

4: ease .3 e4 s .. .7 .. ..
titoic .3

.e 4.s
... .7 ..

4:329e - .3
5, .4 .7 . .9

entite .3 e4 .. . , ..7 9

ei99.e
s .. 741 3: .3 .4 . .9

4
e 3

.

4 , 7 43 .*
orecer 3 e4 as .7 .9 **

.

42107c 3 e4 ., . .7 64 .9.
eritte .3 e4 as . .7 .e .9

j

42.,0.3 C
4761 3 6 7 9e4 .s 69

; e 3 es . .
e.4

7
.e.47 aer 3 74 s .. .94

4771.c 3 s 7 ..,e4 .. 9

or.oner 3 e4 7 .... 9
47 str 3 s ..e4 7 , .9

>1 4?110e 3 to es .. .7 9 9
437 ic 5 .e ,s 74 .. .9 .9
4331 e i 4 .. 7 . .9
43431C .3

.t 4 e. s
9.6 .7 9

. if.i .i r 3 ..

.??? , .s ...3 4 .. .7 9
e4 s .. .7 9

43.e?r
31 .4 .s .. .7 . .9

3 fe 3 e4 .s .. of .s .9

TABLE K-3 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION C,1.93 m (76 in.) ELEVATION

; een
'

* t* * t . 13 1C 13 2A 29 2C 20 2E la 3e SC 30 3. 4A 44 4C 40 4t se is s0

4tealf 70 73 72 73 74 73 F. 77 F. 79 04
43711P 70 71 72 73 74 7s 7. 77 74 79 GG
41329C 70 71 72 73 74 71 7 77 78 79 #G

7*17310 70 71 72 73 74 7s 77 7 79 sw
7.541031r 70 71 72 73 74 75 7. 77 79 40

41.*9C 70 71 72 73 74 Ts F. 77 74 79 80
4709ff 70 71 72 73 74 7s 7 77 Fu 79 80
4tto'r 70 71 72 73 74 7s

F.
77 7e 79 40'

4F114C 70 71 72 73 74 Ts 7 ?? 78 79 to
424130 70 71 72 73 74 FS F 77 78 79 ok

42.C.C
47, 70 71 72 73 74 7s 7. 77 74 79 80

i iaC 70 71 72 73 74 7s 76 77 74 78 80
42719C 70 71 72 73 74 75 7. 77 78 78 40
47804C 70 71 72 73 74 7s 7. 77 ft 79 80
4791FC 70 71 72 73 74 Ps F. 77 78 79 90
4311CC 70 71 72 73 74 73e

F 77 70 79 80
743211 r 70 71 72 73 74 75 77 70 79 60

4331st 70 71 72 73 74 Ts 7 77 7e 79 en
4343tt 70 71 72 73 74 Ts 76 77 74 79 99
4393tc 70 71 72 73 74 is F 77 78 79 BC
4371er 70 71 72 73 74 75 7 77 7e 79 to

7.6est17r 70 71 72 73 74 7s 77 78 79 40
4190tC 70 71 72 73 74 Ts F. 77 70 79 8.

F(-36
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TABLE K-3 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION C,1.96 m (77 in.) ELEVATION

.v
mu*R88 le IC 10 la 2. 2C 20 21 3A 3. 3C 30 3E 44 es 4C 40 44 sa DC su

41mC 3 e .2 e3 94 es e6 er ..

ei? et n e4 es s 97 ..
41,0.tr7e 92 e3 et es e6 av es
43 rite el e3 e4 es .6 97 is

e7 et
.e 6

4tP310 82 e3 e4 es
6 er es419ete e2 e3 $4 es

4:098f .2 e3 e4 es 46 97 e5
4710?C e2 el #4 es e6 er se
42u of et e3 to es e6 er es
42413 C e2 83 e4 es e6 er

s.e
s

42:34r e2 e3 e4 es .6 er
47 09e 92 el e4 es e6 er se

92 e3 e4 es e6 r es4271ee
42 04e of el e4 es e6 97

e.442912e et e3 et es e6 7 .
431 pe 32 e3 94 es e6 er se
4321 .2 el e4 es .6 97 es
till,1 CC e2 e3 e4 es e6 97 .e
esente et el e4 es e6 av es
43,31c 92 e3 e4 es e6 er se
437:+c - .2 e3 e4 es e6 er se
ei.irt .2 e3 e4 es e6 er se
43907e .2 e3 e4 as e6 tr es

TABLE K-3 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION C,1.98 m (78 in.) ELEVATION

em
9094'' 19 1C 10 24 2. 2C 20 28 3a 3. 3C 30 3E ta 4e 4C to 4E 3e sC 30

staise e9 90 1 92 53 94 9s 96 Gr 9 100 10A
9.041221C 49 9C 91 92 93 94 vs 96 97 100 1J1

413790 e9 9C 91 92 93 94 9s 96 97 99 IJG 101
41ritt 69 90 91 92 43 94 Os 96 97 to 190 agt
4tPS1C e9 90 93 92 93 94 es 96 97 9' 100 kJA
si9097 et 90 91 92 93 94 #s 46 97 9 100 AJ1
420?*C e9 GC 91 92 93 94 ls 96 97 9 106 101
4210rt 99 90 91 92 93 94 es to 97 96 Adu IJ1
42314C 9 to 91 92 93 94 ts 96 97 94 100 IJ1
47413C et 90 91 92 93 94 ts 96 97 9 100 1J1
42!S6f e9 9C 91 92 $3 94 Is 96 97 98 100 IJA
4260st 89 90 91 92 93 94 ts 96 gr es 1Ju Ig1
4271? f 69 90 91 92 63 94 9s 96 97 99 100 101

4 2.P O 4 C .e 9
90 91 92 93 94 9s 96 97 98 100 101

42 12* 9 $0 91 92 53 94 as 96 97 9e 100 101
43110C

e.9
9C #1 92 93 94 9s 96 97 98 109 101

43211r 9 90 91 92 93 94 9s 96 97 9A 100 101
43?15? e9 90 91 92 93 94 is 96 97 98 106 101
43471C e9 9C 91 92 93 94 ts 96 97 9P 109 1w1
43*3tf

.e t
90 91 92 93 94 9s 96 97 9 100 101

437ter 9 90 91 92 93 94 ts 96 97 98 1JO IJA
49*t r C e9 9C 91 92 93 94 as 96 97 99 log 101
43967r e9 90 91 92 93 94 ts 96 97 94 1de 141

|
t
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TABLE K-3 (cont)<

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION C, 2.13 m (84 in.) ELEVATION

.u.
=Ua * * * 19 1C 10 24 ft 2C 20 2E 3A 38 3C 30 SE 44 44 4C 40 44 Se SC SO

4100?f 12C 121 122 123 124 125 126 127 429 129
412P1r 12C 121 122 123 124 125 126 177 128 129
41379C 12C 121 122 123 124 123 126 127 120 129
41731C 12C 121 122 123 124 123 126 127 126 129
41'11C 120 121 122 123 124 123 126 12' a21 129
419087 120 121 122 til 124 125 126 127 12e 124
4700PC 120 121 122 123 124 115 126 127 129 12e
47107C 120 121 122 123 124 12S 126 127 128 129
4t314C 120 121 12? 121 124 123 126 127 124 129
48411C 12C 121 122 123 124 129 126 127 120 129
42106C 12C 121 122 123 124 125 127 126 129
42605f 120 121 122 123 124 125 127 129 129
42719C 120 121 122 123 124 123 127 120 129
4 ?*04 f 12C 121 122 123 124 12S 127 128 129
42'12C 120 121 122 123 124 125 127 128 129i

t 4311*C 120 121 122 123 124 12S 127 124 129
43 211 r 120 121 122 123 124 125 127 124 129
4131*C 120 121 122 123 124 125 127 124 129
49411C 12C 121 122 123 124 125 127 12e 129
41531r 120 121 122 123 124 125 127 125 129
41714C 12C 121 122 123 124 125 127 12S 129
43817f 120 121 122 123 124 125 177 128 129
4 3 412 f 120 121 122 123 124 125 127 124 129

TABLE K-3 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION C,2.29 m (90 in.) ELEVATION

9 t"6
gumese IB IC 10 24 28 FC 20 ft 3a le 3C 10 3E 44 4a 4C 40 4a Se 2C 50

410eir 109 113 111 112 113 414 115 116 117 11S
41'etr 139 110 til 112 113 614 115 116 117 110
4112*C 109 110 111 112 113 114 11S 116 la F 118
4171tf 153 110 All 112 443 114 119 116 117 110
41*?1r 109 110 111 112 113 114 115 116 117 11 e
41'0*C 1C1 11C 111 112 113 114 115 116 117 110
47009f 109 110 111 112 113 114 115 116 117 lie
42107C 109 110 111 112 413 114 111 116 117 118
4P314r 1 09 110 til 112 113 114 11S 11 6 117 118
42411C 109 ISO 111 112 113 114 115 116 117 118
42*e6C 109 110 111 112 113 114 115 116 117 110
426C?C 109 110 111 112 113 114 113 116 lif 116
477190 139 110 til 112 113 114 119 116 117 119
42904C 109 110 til 112 113 414 113 116 117 lie
42812C 108 110 til 112 113 114 115 116 117 lie
411100 1C9 110 til 112 113 114 11S lit 117 Alt
432110 109 110 111 112 113 114 113 116 117 11e
4311?C 109 110 til 112 113 114 115 116 117 110
41431C 109 110 111 112 113 114 als 116 lai 11e
41891* 109 110 111 112 113 114 115 116 117 118
4??!6C 109 110 111 112 113 114 115 116 112 lie
43417r 101 110 111 112 113 114 115 116 117 116
43*alf IC9 110 til 112 113 114 115 116 117 118

K-38
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TABLE K-3 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION C,2.44 m (96 in.) ELEVATION

ev.
wua9 s e 19 1C 10 24 24 2C 20 ft la 38 3C 30 31 ta 43 4C 40 41 se SC So

41003C 133 131 132 133 134 135 136 137 133 134
41201f 133 131 132 133 134 135 136 137 130 139
41329C 130 131 132 13 3 134 13 $ 136 137 13e 433
41731P 130 131 132 133 134 14$ 136 137 13e 139
4193tt 130 131 132 133 134 13S 136 137 136 13#
419*9f 130 133 132 133 134 133 136 137 134 139
42P09C 130 131 132 133 134 139 136 137 138 139
47107f 130 131 132 133 134 135 136 137 las 133
42114 f 130 131 132 133 134 135 136 137 134 13#
424130 130 131 132 133 164 135 136 137 144 137
42?0%f 130 131 132 133 134 13S 136 137 als 139
4260*C 133 131 132 133 134 141 13e 137 13e 134
4 271 * r 130 131 132 133 134 139 13e 137 13e 139
42**4C 130 131 132 133 134 139 136 137 135 139
42912C 130 131 132 133 434 135 136 137 13s 131
431130 133 131 132 133 134 139 136 137 13e 139
43211C 130 131 132 133 134 135 136 137 138 134
43319f 130 131 132 133 134 135 136 137 134 139
43431r 130 131 132 133 134 139 136 137 134 139
43531C 130 131 132 133 134 135 136 137 130 139
4371t t 133 131 132 133 134 135 136 137 130 139
43917f 133 131 132 133 134 135 13e 137 138 134
43902C 133 131 132 133 134 135 136 137 13e 134

TABLE K-3 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION C,2.59 m (102 in.) ELEVATION

eug
4U*988 19 1C 10 24 ft 2C 20 2E 3a 34 3C 30 31 44 44 4C 40 41 $8 SC 30
4tS03C 141 142 143 144 149 146 144
41201f 141 142 143 144 145 tot 144
4112ef 141 142 143 1** 145 146 14e

4173k( 141 tot 143 144 149 146 14e

41 * 11 r. 141 342 143 144 tes 146 14e

41909f 141 142 143 144 149 146 149

420$*f 141 142 143 144 149 146 144

4210?P 141 142 144 145 146 14e

42114C 141 142 144 145 146 144

42413C 141 142 144 145 146 144

42?6%C 141 142 144 145 146 14e

42699* 141 142 tot 145 14e 146

42715C 141 162 144 145 146 148

42934C 141 142 144 149 146 149

4 2*12 C 141 142 144 145 tot 140

4911*f to t 142 144 145 146 14e

432 tit tot 142 164 149 146 148

43315r 141 142 144 149 146 148

6343tf 141 142 144 145 146 140

41531C 141 142 144 149 146 14e

'

437ttf tot 142 144 149 146 140,

t
4?*1?C 141 142 144 149 146 14e

eleott tot 142 144 145 146 140

4
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TABLE K-3 (cont)

,

VALID THERMOCOLPLE CHANNELS
CONFIGURATION C,2.82 m (111 in.) ELEVATION

.t.
90P9ft 19 1C 10 2A 29 2C 20 2E 3a as 3C 30 31 4a 44 4C 40 4E S4 SC S0

i
41003r 1?Q 151 152 153 134 155 156 157 154
412010 !!C !!! 152 193 154 ISS 196 137 13e
4132*r ISC !!! 152 15) IS4 135 196 137 ISO
41731C 15C 151 132 153 154 13$ 156 157 156
elettf 1!0 !!! 152 133 154 159 156 157 ISs
4190*r 150 151 152 ASb 134 135 19 6 157 154
4200fC 190 151 112 15s 114 ISS 156 137 1e
42117C 150 151 132 153 164 153 156 157 15e
42314C 12C 151 132 133 154 155 156 137 15e
47413r ISO 132 154 . 154 ISS 156 157 138
42Sref ISO 152 153 154 15$ 156 157 158
42699C 150 132 153 154 ISS 156 157 15e
4t?15C 150 152 154 154 ISS 196 157 ISO
42*S4C 190 132 153 134 ISS 196 157 ISO
47912f 190 132 133 154 ISD 156 157 ISs
41115C !!C 152 134 IS* 1S$ 156 137 159
43211C !!O ASA 153 154 139 156 157 ISS
43?1*r ISC 132 153 154 159 156 157 158
43431C 15C 152 153 154 135 156 157 154
41911C 150 152 193 1$4 135 IS6 157 158
49714C 11C 132 163 154 135 156 157 156
4)*17C 150 152 153 154 ISS 156 137 154
41997C 150 132 153 194 155 156 157 15e

TABLE K-3 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION C,3.05 m (120 in.) ELEVATION

ou,.
*J'4 t * 19 1C 10 24 28 2C to 2f aa 34 3C 30 3E *a 44 4C 40 4a Se 56 SO
41503C 153 16C 161 102 163 - 166 169 16e lof
attelf 199 160 161 162 163 164 169 let 167
41388C 159 160 161 142 163 164 16S los 1e7
41911C 159 16C 161 142 l6s 164 16S 106 167
41'31r ISD 16C 161 til 163 the 165 lot leF
419910 199 160 161 142 163 164 les 16e 167
4200?C 199 160 161 It2 163 164 165 lee ao?
st10?P 199 16C 191 142 163 164 16S 166 167
47914C 199 360 161 142 16 3 164 16S 166 167
42413 C 151 160 161 102 163 164 16S let 167
4t?06C 199 140 161 162 te3 164 165 166 167
42699P 199 160 161 142 163 164 165 166 167
o f ?1 S r 157 160 161 162 163 164 169 166 167,

47806C 159 100 161 162 163 164 169 166 167
42*l2P 199 1e0 161 102 te3 164 169 166 167
41119r 159 16C 16 1 162 163 164 165 let 167
ellit C 159 160 161 It2 16) 164 ISS te6 167
411tSC !?9 160 161 162 163 164 169 166 167
49631r 159 160 161 102 163 164 169 164 167
4??1tf 159 160 161 162 143 164 169 lee 167
43716C 159 160 161 It2 163 164 169 16e 167
elPl?f 151 160 161 It2 16 3 164 165 166 167
43*0PC 199 160 161 162 143 144 165 let 167

K-40
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TABLE K-3 (cont)

VAllD TKRMOCOUPLE CHANNELS
CONFIGURATION C,3.35 m (132 in.) ELEVATION

.',0. . 19 tc 10 2. 2 2C 20 2: 3a 3. Ic 20 3e 4. .9 .C 40 44 3. is 30

41003f att 169 170 171
4tialf 164 169 179 171
41129C 169 169 170 171
41731f its 169 170 471
41*11C 169 169 170 171
stea#f 161 169 170 171
47099C 169 169 170 171
42tS?C 16e le9 170 171
4 F114 0 160 169 170 171
47411C 169 1e9 170 171
47106f its 169 170 171

169 170 171
n e t.

4261*C
16 169 i?O 171427 sf

4t*14C 160 169 170 171
4F112C 160 169 170 171
43110f 160 169 170 171
43F11f ite 169 170 171
43*t?C 144 169 170 171
43411C 168 169 170 171
43?11f les 16 9 170 171
4 3 71 * f its 169 170 171
41*t?C 16e 169 170 171
4390FC 160 169 170 171

TABLE K-3 (cont)

VALID TWRMOCOUPLE CHANNELS

CONFIGURATION C,3.51 m (138 in.) ELEVATION

..

49a9'' 19 1C 10 la 28 2C to 2E 3a le 3C 30 1s 44 44 *C to se sa 5: sa

41113C 172 173 174 179 176
4tfSit 172 173 !?4 175 176
al3'*C 172 1 73 174 179 ist
41791 C 372 173 174 175 176
4189tf 172 171 174 179 176
419aef 372 173 !?4 !?S 176
470e*f 172 173 174 179 176
elle?P 172 173 174 175 176
47314f 172 173 174 171 176
474t3r 172 173 174 179 176
47*04f 172 173 174 175 176
4 tea?R 172 !?3 174 171 176
42719C 172 til 174 179 176
47864C 172 1 73 174 179 176
429ttf 172 1 73 174 179 176
ottlef 172 173 174 175 176
43711C 172 173 174 175 176
433t?* 172 173 !?4 179 176
4341tf 172 173 174 175 176
4111tf 172 173 174 179 176
4 3 714 C 172 173 174 175 176
43817C 172 173 174 175 17e
41*1'C 172 1 73 174 179 176

.
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t

a g a a 0 0 0 g a 0 0 0 0 0 0 t t t t t t subchannei* *

8 U $ b M " ~ ,
5 8 $ e M 5 8 8 0 0 M U 8 c Numbero

M M $ $ 5 8 5 8 M $ $ $ $ M $ 5 8 M 5 5 8 5 M Elevation lm ten.)]

9-

U 0.89 (35)

10-
C E 1.19 (47)

15-
: 3 1.47 (58)

10-
C 8 1.47 (58)

8-
4 2 1.70 (67)

Special
Not installed in bundle 1,70 (67)

9-

0 1.70 (67) 4
11 >

c 2 1.70 (67) I
,

O
=

.96 (77) $
8 R-

$ 1.96 (77) O k:

O L d
8 >- : Z H'

* 1.96 (77) m n 2
r--

11 O 5 n-
4 E 1.96 (77) C ,q g

6 2 O-
C E 2.26 (89) ; > ~

~
7 O O-

< 8 2.26 (89) Z y ?.
10 O-

C 2 2.26 (89) O
,

L
5 y-

0 2.26 (89) Z
:

8 2-
0

h0 2.46 (97)

9 W-
C I 2.46 (97)

10
$ 2.46 (971

5-

% 2.77 (109)
C

_ g 10
'

w 2.77 (109)

14-.
C E 3.05 (120)

6-

4 8 3.05 (1206

w' 15
C 8 3.05 (1201

'
g 11_

3.30 (130)-

w 6
0 0 3.51 (138)

09-LOC 000
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TABLE K4

VALID TI-ERMOCOLPLE CHANNELS
CONFIGURATION D,0.30 m (12 in.) ELEVATION

..
4U9tEt it 1C 10 24 29 2: 20 ft 3A le 3C 30 38 44 49 4C 40 4E St SC 50

411030 1 2 3

412020 -1 2 3

419290 1 2 3

419000 1 2 3

420140 1 2 3

422060 1 2 3

423050 1 2 3

424040 1 2 3

425120 1 2 3

426150 1 2 3

427110 1 2 3

429100 1- 2 3

430090 1 2 3

431150 1 2 3

432150 1 2 3

434010 1 2 3

439130 1 2

441160 1 2

443170 1 2

TABLE K4 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION D,0.61 m (24 in.) ELEVATION

eu.
mootte 19 1C 10 24 20 2C 20 ft 34 38 3C 30 38 4A 48 4C 40 4E St SC 50

411030 4 5 6

412020 4 5 6

415290 4 5 6

4100f0 4 5 6

420140 4 5 6

422060 4 5 6

423090 4 9 6

424049 4 9 6

42S120 4 S 6

426150 4 5 6

427110 4 5 6
421100 4 9 6

430090 4 9 6
,

431150 4 5 6 i
',

432190 4 5 6

s 434010 4 9 6

430139 4 5 6

! 441160 4 9 6

i +4 3170 4 5 6

i

K43c
|
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TABLE K-4 (cont)

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION D,0.99 m (39 in.) ELEVATION

,

<

tun
oug4fe is IC 10 la 20 2: 20 ff la 38 3C 30 3t 4a to 4C 40 4E Se SC SS
411030 7 8 9

412020 7 8 9

4tS290 7 8 9

410000 7 8 9

420140 7 8 9

422060 7 8 9

4230$0 7 9 9

424040 7 8 9

423120 7 8 9

426190 7 8 9

427110 7 8 9

429100 7 8 9

430090 7 8 9

431150 7 8 9

432150 7 8 9

434010 7 8 9

43ei30 7 e 9

141160 7 8 9

443170 7 8 9

)

TABLE K-4 (cont)

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION D,1.22 m (48 in.) ELEVATION

son
MU99Et it 1C 10 la 28 2C 20 2f 34 38 3C 30 3E 4a se 4C 40 48 St SC SO
411030 to 11

4t2020 to 11

419290 10 11

410090 to 11

420140 to at
422060 to 31

4230$0 10 11

424040 to 11

423120 to 11

426190 to 31

427110 to 11

429100 10 13

430090 to 11

431150 to 11

432150 10 11

434010 10 11

430130 to it i

'

44l160 10 13

443170 to it

i

K44'
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| TABLE K-4 (cont)
| N
i' %

. ..

r'i, * VALID THERMOCOUPLE CHANNELS*
*

" dONFIGURATION D,1.52 m (60 in.) ELEVATION --

.

.'

9

t

Suw . v v
augsta 18 1C 10 24 28 2C 20 ft 34 18 3C 30 St 44 48 4C 40 4f SS SC 90 ,

4t1030 13 14 15
412020 13 14 13
4tSt.J , 13 14 IS

Il 14 IS419080s -

.

13 to 19'
420140
*22060 " a 13 14 15

'
423090 13 14 15
424040 13 14 19
425120 13 to 15

-' 426150 13 14 15 ' ''

427110 ell 14 IS
429100 a3 14 ' 15
430090 13 14 IS ,

+11150 13 14 IS
432150 13 to 15
434010 13 14 15
438130 ~ 13 to 19
441160 13 14 15
445170 13 to 15*

.'

S

I

_

,

TABLE K-4 (cont) ,

_.

VAllO TFERMOCOUPLE CHANNELS -

CONFIGURdTION D,1.70 m (67 in.) ELEVATION
,

'

,

s

..

fun
WJ18tf 18 1C 10 24 28 2C 20 2f 34 38 3C 30 36 4A 44 4C 40 4E 56 SC SO

411030 16 17 18
412020 16 17 18
41529D 16 17 18
418080 16 17 18
420140 16 17 18
422060 16 17 18
423090 - 16 17 18
424040 16 17 14
425120 16 17 18
426150 16 17 18 -

427110 16 17 18
429100 16 17 18

, 430090 - 16 17 18
431130 16 17 18
432150 16 17 18,

I 434010 16 17 18
| 438130 16 17 18
i 441140 16 17 18

443170 16 17 18

I'
| '_

-

,

.
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TABLE K-4 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION D,1.78 m (70 in.) ELEVATION

ee
euette 10 tC 10 to 20 FC 20 il 34 30 BC 30 ff sa 40 4C 40 48 SO SC SO

4t1030 19 20 ft 22 23
4l2020 19 to 21 ft 23
415 t 90 19 20 Il 22 23
410000 19 20 21 22 23
420140 19 20 ft 22 23
4tt060
423090 19 to il 22
4#4040 19 20 21 ft
429120 19 to 21
4t6850 19 20 21
offitt 19 20 21
429100 19 to 21
450090 19 20 21
481110 19 20 Il

432893 19 20 21
414010 19 20 !!
480130 19 to 21
441160 19 20 il
445175 19 . 20 21

1

TABLE K-4 (cont)

|

VALID THERMOCOUPLE CHANNELS
! CONFIGURATION D,1.80 m (71 in.) ELEVATION ;

eug
aggete le IC 10 24 20 2C 20 ft le 30 3C 30 Si to 40 4C 40 44 SO SC SO

| 411080 2S 26 !? 20 29 30 31

( 412020 29 26 27 20 29 30 31

| 489290 29 26 !? 20 29 le 18
410000 29 26 27 ft 29 30
420140 29 26 27 20 le

|30422060
42 090 29 26 30
424040 29 26 30 i

429120 25 26 le 1

426190 29 26 30
427110 29 26 30
429100 29 26 le

4500*0 29 26 30 |
431150 29 26 30 -

432190 25 26 le
434010 25 26 30
430130 29 26 30
441160 29 26 30
448170 29 26 30

K-46

.. .. . . .

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ _ _ _



TABLE K-4 (cont)

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION D,1.83 m (72 in.) ELEVATION

ea.
mua9ft le IC 10 !a 20 #C 20 ft 34 30 3C 30 at to 40 4C 40 4E St SC 50

411030 33 36 30 39 to 41 42 43 to 43
4l2020 33 36 le 39 to 48 42 43 to 45
489290 33 36 30 39 40 41 42 43 44 49
410000 31 36 30 39 to 41 42 43 44 49
420140 33 36 30 39 40 41 42 43 64 45
422060 33 36 40 41 42 43 44 45
423090 33 34 30 39 40 41 42 43 44 45
424040 33 36 30 39 to 41 42 43 44 49
429120 33 36 30 19 40 41 42 43 44 49
426150 13 36 30 39 40 41 42 43 44 45
427110 33 16 30 39 40 41 42 43 to 45
429100 33 36 30 39 40 41 42 43 44 41
430090 33 36 34 39 40 of of 43 to 45
431150 13 36 30 39 to 41 42 43 44 49
432190 33 36 If. 39 40 41 42 43 44 49
434010 33 16 30 39 40 41 42 43 44 49
430130 33 34 30 39 40 el 42 43 to 4S
441160 33 36 34 39 40 41 42 43 to 49
443170 33 36 30 39 to 41 42 43 64 45

TABLE K-4 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION D,1.88 m (74 in.) ELEVATION

014
4U10Ee 10 IC 10 24 26 2C 20 ft 34 30 3C 30 IE 44 40 4C 40 4E 10 SC SD

481010 46 47 40 49 10 91 92 S3 14 SS 96 97 S8 99 to
412020 46 47 40 49 SO S8 92 53 54 SS 56 97 10 99 to
419290 46 47 44 49 SO St S2 93 94 SS $6 S7 90 59 60
410000 46 47 44 49 SO S1 92 93 $4 SS 96 57 50 99 60
420140 46 47 40 49 10 St 52 SS S4 SS 96 97 50 99 to
422060 46 of 40 49 90 S1 52 93 54 $$ 97 $9 60
423090 46 47 44 49 SO St 12 93 94 SS $6 SF 19 to
424040 46 47 44 49 90 S1 92 53 14 SS $6 97 39 60
425120 46 47 44 44 SO S1 92 95 54 SS S4 97 59 to
426150 46 47 40 49 90 S1 52 93 94 SS 56 97 39 60
427110 46 47 44 49 50 St S2 93 94 SS 56 97 59 to
429100 46 47 44 49 SO S1 92 S3 S4 SS 56 SF $9 60
430090 46 47 40 49 10 S1 52 93 54 SS 56 57 $9 to
438110 46 47 40 49 90 S1 52 93 S4 SS 96 97 59 to
432130 46 47 40 49 SO S1 92 53 54 SS 56 97 99 to
454010 46 47 40 49 90 St S2 93 94 SS 56 57 19 to
438130 46 47 44 49 50 St S2 93 54 $$ $6 57 99 60
448160 46 47 40 49 90 91 52 SS S4 SS $6 97 59 to
443170 46 47 40 49 SO St St S3 14 19 56 97 $9 60
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TABLE K-4 (cont)

VALID TKRMOCOUPLE CHANNELS
CONFIGURATION D,1.90 m (75 in.) ELEVATION

'

s

eum
musste le IC to 26 2e 2C 20 ft la le 3C 30 3s na se 4C 40 48 18 SC SO

,

. 4 as .. .7 .e34 i030 et .2
3 64 .9 6. .?

.e.412020 61 62
3 .4 .i 6. .74:s290 .: 62 .

4 .s 6. .? .e34:eGe6 .: +2
: 64 .s 6. 67420:40 et .2 .se

4220.,0 e.s e.r
e6t 6.

4230 0 en st s .6 7 6e
424040 61 64 65 6. 67 e

s .7 6e42s 20 .i 4 6
4 6s . 6, ..i26:s0

6. 67 6e.4 .s,4270
6. .,

6e.
429:00 .i .4
430090 .: 64 .s .. 67
431193 61 4 65 6. of 6e
432110 61 64 .5 6. 67 68

. 7 6e4:40:0 4 6
4 .s . .7 a

441 .30
43et 6

0 .: 64 6s 66 .7 6e
.43 70 . 64 .s 66 .7 .a

TABLE K-4 (cont)

VALID TERMOCOUPLE CHANNELS
CONFIGURATION D,1.93 m (76 in.) ELEVATION

eum
quiste te AC to 24 2e 2C 20 ft 3a le 3C 30 3t to 4e 4C 40 48 Se SC 50
431030 69 70 71 74 75 76 77 7e 79 e6
442020 9 70 ft 74 ?! 76 77 70 79 e6

41.9290
441 70 ft 74 75 7. 77 7e 79 e3

0e9 9 70 ft 74 75 76 77 7e 79 80
420140 4 70 ft 74 79 7 77 7e 79 e6

7.6422060 9 70 ft 74 77 7e 79 to
423050 9 70 ft 74 76 77 7e 79 e6
424040 9 70 71 74 7. ?? 7e 79 e6

42.120
425 9 70 ft 74 76 77 71 79 e6

190 .9 70 71 F4 76 ?? 7e 79 e6
427110 9 70 71 74 76 77 ft 79 e6
429:00 9 70 '1 74 76 ?? 7e 79 e6,

430090 69 70 ft 74 76 77 7e 79 e6
431150 .9 70 71 74 76 ?? 7e 79 to
432150 69 70 71 74 74 ?? 7e 79 e6
484010 .9 70 ft 74 74 77 7e 79 80
438130 69 70 71 74 7. ?? 7e 79 e6
4411 0 .9 70 ft 74 76 77 7e 79 e4
443170 69 70 71 74 76 77 7e 79 e0
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TABLE K4 (cont)

VALIO THERMOCOUPLE CHANNELS

CONFIGURATION D,1.96 m (77 in.) ELEVATION

tu
w9e9Et le '! C 18 to il 2C 20 ft SA 30 3C 30 18 44 4 4C 40 4E 19 SC 90

4 i030 er el e6 eS e6 er 9
4 er el e4 e, e6 er e9
4 :,r 020r90 er 3 e4 e, e6 er 9
4i 0e0 er el e4 eS e6 er et

4:0n40 et 93 e4 es e6 er e9
el2060 e2 el e4 e9 e6 e7 e9
4:30s0 et il e4 es e6 er e9
4:4040 er en e4 es e6 er 9

4:s20 er et es e6 er e9
426850 of el e5 e6 e7 99
4 rito er en es e6 of e9
49:00 er el es et er i9

430090 et el e9 96 e? e9
43 iso se el es e6 er e9
432150 et el el e6 et e9
434010 se el es e6 er e9

e6 er e9e s,43e 30 et el
e e6 et e944 i60

4431 0 es e6 e7 e9

TABLE K-4 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION D,1.98 m (78 in.) ELEVATION

4U4
40'ete 19 1C 10 2a to rc to !! 3a se 3C 30 St 4A se 4C 40 *E Se SC 50

411030 90 91 92 93 95 96 97 90 100 101 102 103
412020 to 91 ?! 93 95 96 97 94 100 101 102 103
4tS293 to 91 92 93 99 94 97 to 100 101 102 103
48 0 0 90 91 93 95 96 97 9 100 101 102 103
420140 90 98 99 96 97 90 100 tot 102 103
422060 90 91 99 96 97 9e 100 tot tot 103
423010 91 #1 99 96 97 9e 100 101 tot 103
4t4040 90 91 99 96 97 99 100 101 102 103
4t$120 90 9L 99 96 97 99 100 tot 102 103
426850 90 91 95 96 97 94 100 104 tot 103
427110 90 91 95 96 97 9e 100 101 102 103
429100 90 91 99 96 97 99 100 101 102 103
430090 90 91 99 96 97 9e 100 tot 102 103
431150 90 91 99 94 97 99 100 101 102 103
432150 to 91 95 96 97 90 100 101 102 103
434080 to 91 95 96 97 9 100 101 tot 103

9 100 tot 102 10343F;30 90 91 99 96 97
9.0 100 tot 102 103448160 90 91 99 96 97

445170 90 91 99 96 97 99 100 tot 102 103

i
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TABLE K-4 (cont)

VALID THERMOCOLPLE CHANNELS
CONFIGURATION D,2.13 m (84 in.) ELEVATION

894
#Umste 19 IC 10 24 ft 2C 20 ft la 30 BC 30 18 44 44 4C 40 4f St SC 50

41103S 109 110 111 112 113 114 119 116 117 110
titolo 109 110 111 112 113 114 119 lit 117 110
415290 109 110 !!! 112 113 114 IIS 116 117 11e
489040 109 !!0 181 112 113 114 IIS tit 117 tte
420140 109 110 111 112 113 114 119 116 117 11e
422060 109 til att 113 134 119 116 117 180
423G90 109 111 112 .13 114 115 186 117 Ile
424040 109 111 112 113 114 119 116 117 110
429120 109 til 112 113 114 119 116 117 lie
426190 109 Ill 112 113 114 115 116 117 lit
427110 109 til 112 113 114 IIS 116 117 118
429100 109 111 112 til 114 119 116 117 Its
450090 109 Ill 112 113 114 119 lit it? 110
431190 109 111 112 til 114 119 lit 117 110
432150 109 111 112 til 114 115 116 117 110
484010 109 111 112 113 114 115 816 117 110
438130 109 lit 112 til 114 115 116 117 IIS
441860 109 111 112 113 814 119 116 117 110
445170 109 111 112 til 114 115 116 117 Ste

TABLE K-4 (cont)

VALID TI-ERMOCOUPLE CHANNELS
CONFIGURATION D,2.29 m (90 in.) ELEVATION

eUn
4U4812 to IC 10 2a ft 2C 20 2r 3a le 3C 30 3E 44 44 4C 40 4E St SC 90

| 411030 119 120 121 122 123 124 129 127 120 129 13e412020 119 120 121 122 123 124 129 127 120 129 110419290 119 120 121 122 123 124 129 127 120 129 130410080 119 120 121 122 123 124 129 127 120 129 ISO420140 119 120 121 122 123 124 129 12 7 128 129 130422060 119 120 121 122 123 124 129 127 120 129 130423050 119 120 121 122 123 124 125 127 120 129 130424040 119 120 121 122 123 124 !!S 127 129 129 130429120 119 120 121 122 123 124 129 127 128 129 13042b153 119 120 121 1*2 123 124 129 127 129 129 130427t10 119 120 121 !!! 123 124 129 127 128 129 ISO429100 119 123 121 122 123 124 12S 127 128 129 110430090 119 120 121 122 123 124 125 12 7 128 129 130431190 119 120 121 122 123 124 129 127 128 129 130432150 119 120 121 122 ?!3 124 129 127 129 129 130434010 119 120 121 122 I?1 124 129 127 124 129 150,

|438130 119 120 121 122 123 124 129 127 120 129 130
t

!
|441160 119 120 121 122 123 129 127 120 129 110443170 !!9 120 121 122 123 129 127 120 129 130
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TABLE K-4 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION D,2.44 m (96 in.) ELEVATION

eum
qugste il IC 10 ta 24 2C 20 ft la le 3C 30 SE to 40 4C 40 48 St SC 10

titolo 131 132 135 134 139 136 137 130 139 140
482020 131 132 133 til 139 136 117 130 139 140
419290 131 132 133 134 139 136 137 130 139 140
419000 131 132 133 134 139 136 137 130 139 140
420140 131 132 133 134 139 136 13f 130 139 140
422060 131 132 133 134 ISS !?4 137 130 139 140
423090 131 132 13' 134 135 1 137 ISO 139 140.

424040 131 132 133 134 139 136 137 130 139 140
425120 131 132 133 134 139 136 137 130 139 140
426190 131 132 133 114 139 136 l' 7 130 139 140.

427110 131 132 133 114 ISS 136 137 130 139 140
429100 131 112 133 134 13S 136 137 130 139 140
430090 111 131 133 134 135 136 137 130 139 140
431190 131 132 133 134 139 136 137 ISO 139 140
432150 131 132 133 134 139 136 137 130 139 140
434010 131 132 133 134 139 136 137 130 139 140
439133 131 132 133 134 ISS 13 6 137 130 139 140
+41160 131 132 133 134 139 136 137 130 139 140
443170 131 132 til 134 139 136 137 130 139 140

TABLE K-4 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION D,2.59 m (102 in.) ELEVATION

eu.
guette le IC 10 34 ft 2C 20 2f 34 30 3C 30 36 to 40 4C to 4E St SC SO

411030 141 142 143 144 149 146 147 tot
412020 141 tot 143 144 145 146 147 140
415290 141 142 143 144 14S tot 147 140
410000 141 142 143 144 145 146 147 140
420140 141 142 143 144 145 146 147 140
422960 141 142 143 144 149 146 147 140
423090 141 142 143 144 149 146 147 140
424040 141 142 143 144 14S 146 147 140
429120 141 142 l*3 144 149 146 147 140
426150 141 142 143 144 149 146 147 140
437110 141 14? 't 144 149 146 147 140
429100 141 16F 144 149 146 147 140
430090 tot 142 143 144 145 146 147 140
431110 141 142 143 144 145 146 147 140
432150 141 142 143 144 149 146 147 140
434010 141 tot 143 144 149 tot 147 140
430130 tot 142 143 144 149 tot 147 140
441160 141 142 143 144 149 146 147 140
443170 141 142 143 144 145 146 147 140
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TABLE K-4 (cont)

VALID THERMOCOUPLE CHANNELS
ICONFIGURATION D,2.82 m (111 in.) ELEVATION

sue
Nugate It IC 10 26 29 2C 20 28 la 38 3C 30 38 44 et 4C 40 of St SC 50

411010 149 150 ISI 193 ISS 196 157 158
412020 149 ISO 191 153 ISS IS6 197 ISO
635290 149 ISO IS1 ISS nSS 194 157 ISS
418000 149 150 191 153 ISS IS6 157 198
429140 149 190 151 153 ISS IS6 197 ISO |422060 149 150 111 153 195 156 19? ISS ,

425050 149 ISO 151 153 159 196 157 ISO
424040 149 150 191 193 ISS IS6 197 ISO
425120 149 ISO 191 ISS ISS IS6 157 198
426190 149 .190 151 ISS 199 196 197 198
427110 149 '190 191 153 ISS 156 197 ISS
429800 149 150 191 ISS ISS 196 197 198
490090 149 150 191 153 155 154 157 ISS
431190 149 ISO 191 ISS ISS 154 197 ISO
632150 149 ISO 191 IS3 ISS 196 197 ISS
434010 149 ISO 191 ISS ISS 196 15? ISO
439130 149 190 191 198 ISS 114 157 158
441160 149 ISO 151 193 ISS IS6 157 ISS
443170 149 150 191 193 ISS 196 157 150

TABLE K-4 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION D,3.05 m (120 in.) ELEVATION

094
404tft 18 IC 10 24 29 2C 20 28 3A 30 3C 30 34 44 to 4C 40 44 St SC SD

411030 159 160 161 862 163 164 165 166
412020 IS9 160 tel 162 163 164 169 164
419290 159 160 161 162 163 164 165 166
419000 159 160 161 162 163 164 165 the
420140 159 160 161 162 163 164 165 166
422060 IS9 160 161 162 163 164 16S 166
423090 159 160 161 162 163 164 165 166
424040 159 160 161 162 163 164 165 166
429120 159 160 161 162 163 164 169 166
426150 159 160 161 162 163 164 169 166
427110 159 160 161 162 163 164 169 166
429100 199 160 161 162 163 164 165 166
430090 199 160 161 162 163 164 169 166
431150 IS9 160 141 162 163 164 165 166
412150 199 160 161 162 163 164 165 166
434010 159 160 let 162 163 164 16S 166
419130 199 160 161 162 163 164 169 166
441160 199 160 161 162 163 164 165 166
441170 159 160 161 162 163 164 16S 166
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TABLE K-4 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION D,3.35 m (132 in.) ELEVATION

t 'Je
' .a.. . 1. le 30 la to 2: 20 2: 3a le le 30 le 4a 4e oc 40 4a se sc 50

411030 167 160 169
168 169

167,412020
it 6e 169

ti 2903 .0
4:

0 its 16e 169
420140 167 168 169
422060 16F 140 169
42 0,0 i67 16e 169
424040 167 168 169
425120 167 168 169
426150 167 Its 169
427110 167 168 169
429100 167 168 169
430090 167 160 169
411150 167 160 169
432150 167 160 169
434010 167 160 169
430130 167 160 169
441140 167 160 169
4.ii?0 36, ise 169

TABLE K-4 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION D,3.51 m (138 in.) ELEVATION

syg
sugste 14 1C 10 24 ft 2C 20 #E la 38 3C 30 3E 4a 48 4C 40 4f 18 SC SO

411030 170 172 173 174
412020 170 172 173 174
415290 170 172 173 174
410000 170 172 173 1**
420140 170 172 173 174
422060 170 172 173 174;

1 423090 170 172 !?3 174
424040 170 172 173 174
425120 170 172 173 174

.| 426150 170 172 173 174
427110 170 172 173 174
429100 170 172 173 174
430099 170 172 173 174
431150 170 172 173 174
432150 170 172 173 174
434010 170 172 173 174
430130 170 172 173 174

| 441160 170 172 173 174
443170 170 172 173 174

|

|

!
i
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O $ $ 6 0 o o o 6 0 0 Q b b o o o O C Elevation lm hn.))

9-

: D 0.89 (351

- O 'O
' ca 1,19 (47)

- 0 15
'

* 1.47 (58)

_' g 10
o 1.47 (58)
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TABLE K-5

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION E,0.30 m (12 in.) ELEVATION

4J4
909 0T R 18 1C lb 24 28 2C 40 24 34 34 BC 30 16 44 40 4C 40 4E Se SC S0

* a19 21 1 2 4
43903f 1 2
42611f 1 2 4

41338f a 2 4
412948 1 2 4
413358 1 2 4
41515E & 2 4
41612f 1 2 4
41711t 1 2 4
419131 1 2 4

41913E 1 2 4
*

42,nte 1 a 4
42215E 1 2 4
4231SE 1 2 4
424196 1 2 4
42599E 1 2 4
42734E & 2 4
el6tti & d 4

tielt 1 , 4
439291 1 2 4
44929f 1 2 4

TABLE K-5 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGUR ATION E,0.61 m (24 in.) ELEVATION

Ret
gustie 13 1C 10 da 28 2C 29 2E 3a 38 3C 30 35 44 44 Sc og og 33 3C SO
49102f 5 6 y
44503t 3 g ,
43401f S . ,
410005 3 6 y
41216f 3 ,
413SSE 5 g y
4191Sf 9

,6 941A12E 3 ',
41711f S 6 y
4191Jf S e ,
41913f 3 4 y
42014E S 6 y
4221SE 3 e ,
42315E 3 6 y
42415E 3 6 y,

42919E S 6 y
42FS4E S 6 y
43614E 3 e ,
45917f $

6,
y

489291 3
I44029E 5 6

|
|

i
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TABLE K-5 (cont)

VALID TKRMOCOUPLE CHANNELS
CONFIGURATION E,0.99 m (39 in.) ELEVATION

RJ4
<Jaete is &c to 24 to 2c to 2: la le le 3e 3e 4a 4e 4e to 4E se se so

43132f 8 9 19 11
61531E e 9 19 11
40631E 6 9 10 11
410Jef e 9 10 11
482365 e 9 10 11
41381E 9 9 10 11
41915E 4 9 19 11

416121 4 9 10 11
41711E 9 9 10 11
41011E 4 9 10 11
41915E 9 9 le 11
42014E 8 9 IS 11
42215E 8 9 19 11
4231SE 9 9 13 !!

8 9 10 11
424,151 . 9 10 11
42,39E42 34 . 9 to 11
43616E e 9 10 11
4851Ff 8 9 10 11
tit 2.s e 9 to 11
44 29E e 9 to 11

I

TABLE K-5 (cont)

VALID TKRMOCOUPLE CHANNELS
CONFIGURATION E,1.22 m (48 in.) ELEVATION

aug
9'J49 E R 18 1C lu 2A 26 2C 20 2E la 38 3C 30 St 44 40 4C 4D 4E 19 3C SO

60102E 12 13 14
41133E 12 13 14
4J6015 12 13 14
41335E 12 13 14

41234E 12 13 14
41335E 12 13 14
41515E 12 13 14
41412f 12 13 14
417111 12 13 14
4191.E 12 13 to
414131 12 13 14
42314E 12 13 14
42215E 12 13 14
4231SE 12 13 14
424198 42 la 14
42S39E 12 13 14
42734E 12 13 14
43614E 12 13 14
438171 12 13 14
ele 29E 12 13 14
44324E 12 13 14
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TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS
CONFIGURATION E,1.52 m (60 in.) ELEVATION'

eut
9W9tEt il 1C 10 2A 26 2C 20 2E 34 38 SC 30 3E 44 46 4C 40 4E tt SC Su

17
43102E 15 16

1740$0lf 15 6
1743601E AS to
17

41518E 15 16 17
41296E 15 16

17
41339E 19 16

17
4151SE IS 16

1741612E IS 16
17

41711E 19 le
174181SE IS 16
17

41915E 19 16
17

42014E IS 16
1742219E IS 16
174231SE 19 16
1742415E 39 16
1742599E 15 le
1742704E 15 16
1743616E IS 16
1741917E IS 16

4192*E IS 16 17
1744029E 15 1.

TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS
CONFIGURATION E,1.70 m (67 in.) ELEVATION

eut
4W9tER 16 LC 19 2A 28 2C 20 2E 34 38 3C 30 3E 44 40 4C 40 4E St SC SO
40102E 19 de 21 22 23 24 25 26
40S$lt av du 21 22 23 24 25 26
40601E 19 20 21 22 23 24 29 26
41339E 19 40 21 22 23 24 29 26
41236E 19 de 21 22 23 24 25 26
4133SE 19 #G 21 22 23 24 25 26
41519E 19 20 21 22 23 24 25 26
41612E 19 26 21 22 23 24 25 26
41711E 19 2G 21 22 23 24 25 26
416105 19 to 21 22 23 24 25 26
41913E 19 2e 21 22 23 24 25 26
42314E 19 20 21 22 23 24 25 26
4221SE 19 20 21 22 23 24 29 26
42315E 19 26 21 22 23 24 IS 26
4241SE 19 2G 21 22 23 24 25 26
42SS9E 19 20 21 22 23 24 29 26
42794E 19 2W 21 22 23 24 25 26
4361%E 19 20 21 22 23 24 29 26
43817E 19 20 21 22 23 24 29 26
43929E Aw 20 21 22 23 24 25 26
44329E 19 20 21 22 23 24 23 26
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TABLE K-5 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION E,1.78 m (70 in.) ELEVATION

eJ1
gJgefe 18 IC 10 da 20 2C 20 2E 34 30 BC 30 3E 44 40 4C 40 4E $4 SC 50

46132E 27 to 29 30 31
43533E 27 28 29 33 31

4c631E 27 to 29 39 31
4191eE 27 is 29 30 31
41206E 27 de 29 39 31
41333E 27 24 29 30 31
41315E 27 to 29 30 31

41612E 27 le 29 30 31

41711E 27 2s 29 30 31
41913E 27 to 29 30 31
41313E 27 de 29 30 31
42014E 27 26 29 33 31
4221SE 27 to 29 30 31
4231SE 27 24 29 38 31

29 30 3142415E 27
to.2 29 30 n42,39E 27

42734E 27 20 29 30 31
43616E 27 de 29 30 11

27 as 29 30 31
43017,E.392 27 to 29 Se 3t

4432.EE 27 2. 29 30 St

TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION E,1.80 m (71 in.) ELEVATION

eJ1
gutgEt la LC 10 2a is 2C to 2E 14 38 3C 30 3E 44 46 4C 40 *E Se SC 50

40102E 32
43533E A2
43631E 32
41339E 32
412C64 32

\

t 41335E ud

i 41515E 3d
i 41612E 32

41711E 42
41613E 32
41113E 32
42314E 32
4221SE 32
42315E 32
4241SE 32
42139E 32
42704E 32
43616E 32
43e17f 32
43929E 42
44329E 32
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TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS
CONFIGURATION E,1.83 m (72 in.) ELEVATION

AJ4
gagste is 1C 10 2a 24 2C 2d 4E 34 at 3C 30 3E 44 44 4C 40 4E St SC SC
434 32E 33 34 35 36

43933E 33 14 39 36

4065tf s3 34 35 36

41030E 33 34 39 36

41206E 33 34 35 lb

4133SE 33 34 34 36

41SISE 33 34 39 36

41612E 33 34 39 36

617tti 33 34 39 3e

41010E la 34 SS 36

41913E 33 34 SS 36

42314E 33 34 SS 36

6221SE 33 34 39 36

4231SE 33 34 39 s6

42419E 33 34 79 36

42939E J3 34 39 36

42FJ4E 33 34 39 36

43616E 33 34 35 36

.3eiri 33 34 39 36

43929E 33 34 39 36

4432*E 33 34 39 36

TABLE K-5 (cont)

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION E,1.85 m (73 in.) ELEVATION

SJ1
9 Wile 8 14 AC 19 2a 20 2C 40 il 34 38 3C 33 SE 44 40 4C 40 4t SS SC SD

4*t32E 37 44
41533E 37 36
43431E 37 as
41308E 3F 36
41236E 37 3e
4133SE 37 3e
4tSISE 3F 36
41612E 37 Je
enfilt 37 30
41913E 37 3e
41113E 37 34
42314E 17 Je
4221SE af 36
4231SE 37 Je

2419E 3F 36
42909E 37 3e
42734E 37 3e
43616E 37 3e
43917E 37 at
43424E 37 3e
64329E 3F 3e

i

%
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TABLE K-5 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION E,1.88 m (74 in.) ELEVATION

RJ1
gu98Ea le 1C 10 ta te It to 26 34 38 3C 30 SE 44 40 4C 40 4E Se 3C 50

4J10!E 39 40 41 42
43903E 39 40 41 42
43601E 39 40 41 42
4125sf 39 40 41 42
4123ef 39 to 41 42
41335E de 40 41 42
41515E 34 43 41 42
41612E 34 44 41 42
41711E J9 40 41 42

1
41911E 39 40 41 42 |41013E 39 40 41 42 '

42114E 34 40 41 42
42215E 19 40 41 42
42315E $9 40 41 42
4241SE 49 40 41 42
4tS23E 39 40 41 42
427*4E 39 40 - 41 42
43616E 39 40 41 42
43917E 39 40 41 42

44 32.9 E
4512 39 40 41 42

E 40 41 42 l

TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION E,1.90 m (75 in.) ELEVATION

sug
gu*tEt la AC 30 ta 20 2C to II 3a 38 3C 30 3E 44 4e 4C 40 4E SS SC 50

4313tE en 44 43 46
43533E 43 44 4S 46
43631E 48 44 45 44
el330E 43 44 43 46
41234E 43 44 45 46
41931E 43 44 49 46
4131SE 43 44 49 46
4161tf 48 4. 45 46
41711E 45 44 45 46
41013E 43 ** 43 46
41015E 45 44 45 46
42014E 43 44 49 46
4tt15E 43 to 43 46
42315E 45 44 43 46
42419E 41 44 49 46
4tS39E 43 44 4S 46
42734E 43 44 4S 46
43616E 45 to 45 46
43017E 43 44 49 46
bl989E 41 44 43 46
44329E *S 44 45 46

K-60
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TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION E,1.93 m (76 in.) ELEVATION

0J9
1U9 5E S 18 3C lb 2A 23 2C 20 26 36 at 3C 30 SE 46 44 4C 40 46 SS SC 50

43:52E 4r 4. 49 SO S1 $2 S3 54 SS
43503E 47 to 49 SO S1 52 SS $4 SS
406St. 47 4. 49 SO 31 St Si 34 SS

47 44 49 SO St S2 93 34 51
41S S.O E423 E 47 49 SO St St S3 S4 SS
4130$E 47 48 49 $3 51 S2 53 34 SS
41915E 47 4. 49 50 $1 St Si 54 SS
41612E 47 44 49 SO S1 St St $4 SS
41711E 47 48 49 S3 51 S2 SS S4 SS
tietSE 47 4. 49 50 $1 St Si $4 SS
41918E 47 48 49 SO St $2 $3 $4 SS
42514E 47 4. 49 SO St S2 93 34 SS
42215C 47 48 49 SS St S2 93 54 SS
428tSE 47 48 49 SO St S2 93 St SS
4241SE 47 48 49 SS St S2 95 54 SS
42539E 47 44 49 53 S1 92 $3 54 SS
42734E 47 4. 49 SO St $2 $3 S4 SS
tl616E 47 to 49 SS S1 St SS 54 SS

47 46 49 SO S1 92 $3 54 SS43917E
ints, 47 4. 49 SS 11 St Si 54 SS

44St9a 47 to 49 53 51 S2 93 34 SS

TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION E,1.96 m (77 in.) ELEVATION

401
gd9ete 13 1C 19 2A 28 2C 20 21 36 35 3C 30 SE 46 48 4C 40 4E SS SC SU

49132E $6 SF St 59 60 61 62 ed 64 69 66
43SSIE $6 57 Se $9 60 61 62 63 64 65 66
41631E $6 57 S8 39 60 61 62 63 64 45 66
4133ef $6 $7 Se 59 69 61 62 63 64 6S 66
41256E 16 SF S6 39 60 61 42 63 64 65 66
413JSE S6 37 Se 39 tw el 62 63 64 65 66
4191SE 56 57 Se 39 60 61 62 63 64 et 66
41612E $6 SF Se 59 6e 61 62 63 64 65 66
41711E $6 57 Se $9 61 62 63 64 69 66
41810E $6 57 36 $9 61 42 63 64 65. 66
41913E S6 57 Se 59 61 62 63 64 65 66
42314E 56 57 S4 99 61 62 43 64 63 66
4221SE SS 57 Se 59 61 62 63 64 6S 46
42315E $6 SF $8 $9 61 62 63 64 65 66
424198 S6 $7 Se 39 61 62 63 64 65 66
42939E St $7 Se 39 61 62 63 64 65 66
42754E Sb 57 38 39 61 62 63 64 65 66
43616E Sb 57 Se 59 61 62 63 64 69 66
43817E $6 SF S6 $9 61 62 63 64 65 66
43929E $6 17 Se 39 61 62 63 64 66 66
44329E $6 SF So SW 61 62 63 64 65 66

ao

i

!

!
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TABLE K-5 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION E,1.98 m (78 in.) ELEVATION

.U2
4U*sta le 1C av 2a 20 2C 20 dE 34 36 BC 30 st 4a to 4C 40 44 3. SC S0
4s:32: .t .. 10 71 72 el 74 ts 7. 77 7.9
43903E .F e

7,5 77, f t.
9 70 71 72 73 74 7 7.40 01: .F

.e v.9 re il 72 r3 74 7 7

4iss.es
7 . .9 70 71 72 73 74 v,s 7 Fr 7.4:23 e 7 . .9 73 71 72 13 74 r, 7. rr 7.4130s:

.e r .e. .9 : 71 72 73 74 7 7. Fr to41313: , 70 11 72 13 74 7s 7 rr is9
416121 of 4

7

* F0 71 72 73 74 79 7. rF ?
. trita er . .9 10 71 72 73 74 ts v Fr41n131 .7 .4 .9 70 71 72 13 74 79 7 FF 7.41913E 7

7,5 v.
as 9 FO 71 72 73 74 FF is42314: 7 . .9 r0 71 72 73 74 t

7
.

r. Fr 7:4221st 70 71 72 r3 74 is9. 7 77 742315E 7

.e 9 10 11 72 13 74 79 7. rF 704241SE F 6 9 33 71 72 73 74 79 7. rF 704253aE 7

7

.4 9 70 71 72 73 74 79 7 77 7e42734E 7 .9 73 71 72 73 74 75 rF4

T.e43616E

4. ,7
4 .9 10 71 72 73 74 75. v rF 7439171 se .) 16 71 72 73 74 19 7 17 784332st 7 . .9 71 72 73 74 15 7. rf 76

*

44029: t . .9 7e 71 72 73 74 ts 7. Fr 7

TABLE K-5 (cent)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION E,2.01 m (79 in.) ELEVATION

.U.
4U49tt le IC IW 24 28 2C 20 2E 34 ;3 3C 30 3t 44 40 4C 40 4E 58 SC 50

40132E 79 oo 81 82 03 84
79 80 41 42 03 et43193E

ti 31E 19 SJ 81 62 SS e4
41310E 79 ed el 83 e4
41206E 79 e0 81 93 84
4130SE 79 40 01 S3 84
41519E 79 Su 1 03 e4
41 12E 79 .o 81 03 e4
417118 79 81 83 94

.G u41913f 79 0 01 83 84
41913t 79 so 81 el 44
42314f 19 80 el 93 64
42215E SJ 41 43 84
423155 eo el el et
4241SE 80 81 83 e4
425336 49 41 83 84

4 3.7 34 E
42 eu 81 83 e4

1.E e9 01 03 e4
4391FE 80 el 83 84
434291 9 el 93 64
44029f sw 01 83 4

f<-62
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TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS :
'

CONFIGURATION E,2.03 m (80 in.) ELEVATION

eje
4Wilfe le IC ad 24 de 2C 2o 28 34 30 SG 99 3f 44 4 4C to 4 se sC sb

4stori es e. er se e, e.
4:3 es s. er se ea
te.23: e,,

3: es o. sv es s.
32.e e,

e
,s oe er se ee se4:

er ee e, eenas.n es

e
. , .e er se ea4 issa es

er se s.
4 s. ire e,isi es
4i es e. er se e, ,e

e eo4 :::: es e. er se
-se4 stas es e. er se

s.e4teine es .. er es so.,
tusnes es o. er no e, so
terisi .s .. er se e so
tests es e. er se e, e.
4241st .s e. er se sw eo
tass,s es o. er se e, s.
4sr>4n .s o. er se e, e.
43.ite en e. er se e, eo
4:eira es s. er es e, so
tierie se e. er e. e, so
4, or es as e. er se e, eo

P

TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION E,2.06 m (81 in.) ELEVATION

.U1
4Guele se IC IW 24 2e 2C 2e de la 3. 3C 3e if 4. 4. 4C 40 4E se sC 30

40132f og

4s.s331
4: og

Jit og
4133tE gg
4124E 1
4153sf og

41.stsE
41 g3

12t og

41.Filf o,1
g

1st
41,435i

41 og'

42s14E og
4221st og
4231st og
4F41st og
4tss E .o g
4 2 r. 34.E

1

43. lit
1E og

el,4,E gg
43 og
4402.E gg

K-63
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TABLE K-5 (cont)

VALID TFERMOCOLPLE CHANNELS

CONFIGURATION E,2.08 m (82 in.) ELEVATION

399
9Wette Il 1C ld IA 28 2C 20 28 34 38 BC le St ta et 4C 49 4E le SC S0

43132E 92
43533E 92
43601E 92
41119f 92
41236E 92
633358 92
419151 92
416128 92
4tillg et
410135 92
41913E 92
42014E 92
42215E 92
4231SE 92
4241SE 91
4tS39E 92
4t?34E 92
43616E 92

43 i?.E
E 92

tiet 92
449298 92

TABLE K-5 (cont)

VALID THERMOCOU3LE CHANNELS

CONFIGURATION E,2.13 m (84 in.) ELEVATION

eo9
9Jallt 18 1C 19 2A ft 2C 2D ft $4 38 X 3D M 44 43 4C 40 4g 33 gg 3g

43132f 93 94 95 96 97 48 100 191 132 1C3 134
435031 93 94 93 96 97 40 130 131 102 1C 3 134 |4043tf 93 94 95 96 97 98 100 101 192 163 134 '

48334E 93 94 95 96 97 90 100 101 102 1C3 134 )|

i tifs E 9 94 v5 9 91 9 1,3 i:1 iO2 163 144 ,

413055 93 v4 95 96 97 99 199 tot 102 1C3 134 1

4tSISE 93 94 95 96 97 at 133 131 tot 103 104
4161tE 93 14 95 96 97 99 100 101 182 103 134
41711E 93 94 99 96 97 98 ISS 191 132 1C3 194
41013t 93 94 95 94 97 94 193 101 tot Ekl 104
41913E 94 94 95 v6 97 99 133 801 192 163 104
42314E 93 94 99 96 97 90 103 101 192 103 IJ4
tit 1SE 93 to el 96 97 98 100 101 132 103 134
43319e v3 94 95 v6 97 89 100 131 102 103 104
4241SE 93 94 95 90 97 te les 101 102 Au3 134
4tS31E 93 94 99 96 97 90 109 101 112 twa 104
427041 98 94 95 96 97 98 109 101 102 103 134
43616E 94 94 95 9e 97 98 193 101 102 103 134
430t?E 93 94 99 96 9F #8 130 191 192 A C3 134
43321E 93 94 99 96 97 90 100 131 tot 103 let
44349E 93 94 95 to 97 98 130 191 102 103 134

K-64
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TABLE K-5 (cont)

VALID THERMOCOLPLE CHANNELS

CONFIGURATION E, 2.29 m (90 in.) ELEVATION

*s9
quetta It SC 10 2a 28 2C 20 28 34 le DC 30 3E 44 40 4' 40 4E se SC $6

4013tt 169 110 til 112 113114 115 116 117 119 119 120 til 122 123
40933E 469 110 !!! 112 113 114 115 116 117 lit lit 120 121 122 123
4060lt 169 110 111 112 113 114 119 116 117 110 119 123 121 122 123
41304E 199 114 111 112 113 115 116 In f 114 119 121 til 122 123
41234E 469 110 111 112 113 115 116 117 lit L19 123 121 122 123
44339E 199 110 111 112 113 115 116 117 119 119 120 121 122 123
41513E Aw? 110 111 112 113 115 116 117 119 119 120 121 122 123
41612E 169 110 111 112 143 115 116 117 118 119 120 121 122 123
41711E 199 110 111 til 11 3 115116117 Ele 119120 121 122 123
480lGE 16 9 110 lia 112 143 119 116 117 110 119 123 til 122 123
61913E 169 110 111 112 113 115 116 117 110 189 129 121 122 123
42014E 169 lie til 112 113 11S 116 117 114 119 129 121 122 123
4221SE AGv 110 111 112 tal 115 116 117 til 119 120 121 122 123
42315E 169 110 111 112 113 119 116 117 110 119 120 til 122 123
4241SE lbd 110 111 142 113 115 116 117 119 119 120 121 122 123
62539E 169 alb til 112 14 3 119 116117 til 119 120 121 122 123
4t704E Abd 110 111 142 143 115 116 117 S t s 119 120 121 122 123
el616E ibw 110 111 112 113 115 116 117 119 119 129 121 122 123
63817E 1b4 110 111 112 113 119 116 117 til 119 129 121 122 123
43929E 199 110 111 112 113 11S 116 117 110 119 120 !!! 122 123
44323E 164 110111 til 113 115 116 117 119 119 129 121 122 123

TABLE K-5 (cont)

VALID TI-ERMOCOUPLE CHANNELS

CONFIGURATION E,2.44 m (96 in.) ELEVATION

tJ1
409tE8 10 IC av 2a 28 2C 20 2E' 31 38 3C 30 35 41 4t 4C 40 4E St SC 50

43112E 124 125 126 127 120 129 130 131 132 133 134
43SS3E 124 129 126 127 120 129 130 131 132 133 134
42431E 12 4 att 126 127 120 129 133 131 132 133 134
41318E 124 12$ 126 127 128 129 133 1 31 132 133 134
41236E 124 125 12 6 127 120 129 133 131 132 133 134
4133SE 124 125 12 6 127 120 129 Ili Ill 132 133 134
4151?E 124 125 126 127 128 129 133 131 132 133 134
4168tf 124 125 126 127 120 129 113 131 132 133 134
4171tf 124 129 126 127 120 129 130 131 132 133 134
41010E 12 4 125 124 127 128 129 133 131 132 133 134
41913E 124 125 126 127 129 129 139 131 132 133 134
42314E 124 12S 124 127 128 129 130 1 31 132 133 134
4221SE 124 125 126 127 128 129 130 131 132 133 134
4231SE 12 4 125 126 127 120 179 133 131 132 133 134
42419E 124 125 12 6 127 120 129 130 131 132 133 134
42SS'E 124 129 126 127 120 129 133 131 112 133 134
42734E 124 til 126 127 129 129 130 131 132 133 134

,

434164 12 4 12S 126 127 129 129 133 131 132 133 134
| 43817E 12 4 125 12 6 127 129 129 130 131 132 133 134

43329E 124 129 126 127 128 129 130 1 31 132 133 134
44329E 124 125 12 6 127 128 129 130 til 132 133 134

l
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TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS
CONFIGURATION E,2.59 m (102 in.) ELEVATION

aJ9
9994ft it IC 10 2a 20 2C 20 2E 34 34 BC 30 St 44 48 4C 40 44 Se SC 30
4S102t 135 13e 137 134 149 140 141 tot 143 144 14540501E 135 13e 137 138 139 140 141 142 148 144 14940431f IAS 136 137 130 139 143 141 142 143 144 14 ',41319t 135 136 137 13e 13* 140 141 142 143 144 14341236E ISS 136 147 139 139 140 141 142 143 144 1454130SE 135 13e 137 136 139 140 141 142 143 144 14541515E 13 9 13e 137 130 139 140 141 141 145 144 145416128 135 13e 13F 130 139 143 141 142 143 144 145417118 135 136 147 134 139 140 141 142 143 144 14)4151* E 135 136 137 130 139 140 141 142 143 144 145

J
41913I 139 136 137 138 139 140 141 142 143 144 14)423168 135 A3e 138 139 140 141 142 143 144 1454221SE 135 43e 134 139 143 141 142 143 144 14542315E 135 13e 130 139 140 141 142 143 144 145424151 135 136 134 139 140 141 142 143 144 1494253ef 139 136 134 139 140 141 142 143 tot 143427044 13S 136 134 139 143. 141 142 143 144 145436161 135 136 138 139 140 141 142 143 144 14)43s171 135 13e las 139 140 141 142 143 144 14543929E 135 130 130 139 140 141 142 143 144 143440298 135 13e 149 lit 140 141 142 143 144 145

TABLE K-5 (cont)

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION E,2.82 m (111 in.) ELEVATION

.o.
augsaa 15 1C Au 2a 28 2C 20 di 34 34 3C 30 38 44 49 4C 40 4E 58 SC 50
40132t tot 147 140 149 150 151 152 153 15440515E 146 147 146 149 150 151 132 153 15443b118 146 14F 148 149 130 191 152 153 1344159ff 146 147 14d 149 ISO 151 152 193 15441236E 146 147 148 149 ISO 151 152 193 134413151 146 147 146 149 150 191 192 153 154419151 146 14 7 144 149 150 151 152 193 15441612E 146 147 444 149 ISO 131 152 153 154417111 146 442 148 149 130 151 152 193 194413134 146 147 140 149 150 151 132 153 154411135 146 147 144 149 150 151 152 153 13442014f 146 147 14e 14* 150 151 152 153 15442215E 146 14 F 14s 149 150 151 152 153 15442315E 146 147 148 149 153 191 152 153 154424151 146 147 140 149 150 151 152 153 15442509E 146 147 140 149 130 151 152 153 15442734E 146 14 7 14e 149 130 151 192 193 15443616E 146 147 148 149 150 131 152 153 154439178 146 147 140 149 ISO 151 192 193 154439298 146 147 144 149 150 151 152 153 IS444329E 146 147 140 t ot ISO 151 152 153 154
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TABLE K-5 (cont)

VALID THERMOCOLPLE CHANNELS

CONFIGURATION E,3.05 m (120 in.) ELEVATION

tu9
4W9sEn 18 1C 10 2A 28 21 20 2E SA 38 3C 30 3E 46 40 4C 40 *E SS SC 50
40102E 156 197 ISS 139 160 .61 162 163 164 16S 16e4dS33E ISe 137 130 159 160 161 162 163 164 leS 16640601E IS6 ISF 150 159 le0 161 162 163 164 165 16641338E 156 157 158 139 160 161 162 163 164 16S 16641236E 156 137 150 159 led 161 162 163 164 165 16641335E AS6 157

IS.0 159
15 169 161 162 163 164 163 166

4:Sist 156 157 iS9 160 16t 162 i43 144 16S 16641612E 156 137 150 139 See 161 162 163 164 169 16641711E 156 ISF 154 159 160 161 162 163 164 16S 166
41813E 156 137 138 159 100 161 162 563 164 16S 16641913E 156 13F 158 159 160 161 162 t6l 164 16S 16642314E 196 137 158 IS9 100 161 162 163 164 16S 16642215E 156 ISF 150 159 100 161 162 163 164 165 166
42315E 156 ASF !$4 1$9 160 161 162 163 164 leS 1664241SE 156 16F als 159 160 161 162 163 164 165 att42901E 156 137

154. 159
159 1e0 161 162 163 164 leS 164

42704E 15 137 IS 160 161 1 62 i63 164 169 166
43616E 154 AST 134 IS9 160 161 162 163 164 165 166
elei?E IS6 ISr 15e 139 16 1 1 162 163 164 16S 16643929E 156 157 154 139 16e 161 162 163 164 145 16644329E 15 6 a S F 150 IS9 160 161 162 163 164 16S 166

TABLE K-5 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION E,3.35 m (132 in.) ELEVATION

eug
9J9tEs 1B 1C 19 24 28 2C 2D 2E la 38 3C 30 3E na se 4C 40 45 $6 SC SD
40152E 167 164 169 170
43503E 167 les 169 170
4563tf 167 les 169 170
41338E 16F les 169 170
41236E 167 466 169 170
41395E 167 les 169 170
41515E 167 les 169 1F0
41612E 167 Lee 169 17e
elf 11E 167 les 169 170
41019E 167 les 169 170
41913E 167 168 169 170
42514E 167 les 169 170
42215E 167 ats 169 1F0
4231SE 16F 16s 169 170
4241SE 167 let 169 179
42509E le7 les 169 170
42704E 167 les 169 170
43616E 167 16e 169 1F0
43917E 167 46e 169 170
43929E 16F les 169 170
44929E 167 les 169 170

|
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OON:.IDnBV1 ION 3' C'5T W )IC8 iS( 373AV1 ION

ank
hebsla te 73 f tf 27 29 23 20 79 te te t3 50 45 tf 99 ta 94 tI ' 69 63 60

901023 T&T 142
946CfR T&T 112
tC9013 711 lit
91CC83 fi' 112
912093 tif 112
tilC63 T&T tif
916165 fit 112
919123 TAT 112

1
ttitta T&T 112
416103 tat lit
tlettI fi' 112
920163 fif 112
922169 tit 112

! 928163 tif 142
029161 TL' 112
9260t3 tif tif
tiaC43 147 tif
ttet93 ?tf 142
4t6147 TET 142
984263 TAT 112
tettes tat tta

!

,
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$ $ h 0 D 0 0 0 0 0 D D D D D D D D $ $ $ m Subchannel NumberO N E 3 3 3 3 3 h k $ $ o *- o o o ' Elevation im (m')!$ $ % $ $ E $ $ $ $ $m m m m m m m m m m

_ O 9
-

N 0.89 (35)

10-.
0 5 1.19 (47)

_ O 15'

e 1.47 (58)

10_' g
o 1.47 (58)

: E 8
1.70 (67)-

Special-
: 0 1.70 (67)

_ 5 9
-

w 1.70 (67)

11 >-.

I 1.70 (67) [
6 O-

E 1.96 (77) M
g

8 R-
: $ 1.96 (77) O D

9 O \ H-
: 0 1.96 (77) 2

q Q
r-.--g Eg 11 m

on 1.96 (77) C ] 7
: g 6 "J) Me 226 (89) >q n

-I O7 ~- O C Oc 8 226 (89) Z y 3
m -

10 m:
D 2.26 (891 O

I
< g 5 >w 2.20 (89) 7

8 2-

O 2.46 (97) h
9 M-

I 2.46 (97)

10-

E
-

2.46 (97)

5-

I 2.77 (109)

10-.

0 2.77 (109)

14: $ 3.05 (120)

6
: $ 3.05 (120)

w 15: 8 3.05 (120)

w 11
3 3.30 (130)

9 6
:

. O 3.51 (138)f

-
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TABLE K-6

VALID TERMOCOUPLE CHANNELS

CONFIGURATION F,0.30 m (12 in.) ELEVATION

BJ1
mugett il 1C 10 2a to 2C 20 ft 34 30 3C 30 34 48 48 4C to 48 58 SC Se

| 4090lF 1 2
41002F 1 2
411035 1 2
41229F 1 2
41 S O 4F 1 2
41600F 1 2

7 41907F 1 2
419145 1 2
42006F 1 2
421097 1 2
422tSF 3 2
42612F 1 2
42711F 1 2

42010F 1 2
4291SF 1 2
43104F 1 2

43333F 1 2

43432F 1 2

439345 1 2

43631F t 2

430837 1 2
439157 1 2

4401SF 1 2

TABLE K-6 (cont)

VALID TKRMOCOUPLE CHANNELS

CONFIGURATION F,0.61 m (24 in.) ELEVATION

RJ4
4W4984 19 1C 10 to 28 2C 20 ft la 38 3C 30 SE to 44 4C 40 4E St SC 50

40901F 3

41002F 3

41103F 3

41224F 3

4tSO9F S

48606F 3

41007F 3

41914F 7

420069 3

421057 3

4221SF 3

42612F 3
42711F 3

42010F 3

4291SF 3

43104F 3

43333F 3

43432F 3
43934F 3

43631F 3

43 013F 3

4391SF 3
'

4401SP 3

K-70
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TABLE K-6 (cont)

VALID TI-ERMOCOUPLE CHANNELS
CONFIGURATION F,0.99 m (39 in.) ELEVATION

e,e9
aggett it IC 10 to 28 2C 20 2f la 38 3C 35 38 44 40 4C 40 4E 50 SC 50

6
.0 0if 4 5

4
41002F 4 9

6
4110 3F 4 5

6
41229F 4 5

6
44909F 4 S

6
41600F 4 5

6
4: eon 4 5

4
.it:4F 4 S

6
42006F 4 5

6
4210SF g 9

6
4t21SF 4 5

6
42682F 4 5

6
42781F 4 5

6
42010F 4 5

6
429tSF g 5

6
4 iO4F 4 5 6
43333F 4 5

6
43432F 4 S

6
43934F 4 5 6
4363tF 4 5

6
43813F 4 5

&
439198 4 S 6
44 019F 4 5

TABLE K-6 (cont)

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION F,1.22 m (48 in.) ELEVATION

sua
musste la It le la 28 2C 20 2E 3a 38 3C le If to 40 4C 40 48 St SC SO

4090tp 7 e 9 10
41002F 7 g 9 to

4110 3F 7 8 9 10
412298 7 8 9 to

415098 ? 8 9 10
41608F F e 9 to
41007F ? O 9 to

41914F 7 8 9 10
42006F 7 8 9 10
42105F 7 8 9 10

i

42215F 7 9 9 10
42 612F ? 8 9 to

42711F ? 8 4 10
420107 7 8 9 10
429tSF ? I 9 to
43104F 7 8 9 10
43333F ? O 9 10
434 92F 7 8 9 to

j 43534F ? g 9 to
;

4345tF 7 8 9 10
j 439137 7 A 9 10
(
' 439tSF ? 8 9 10

44015F ? g 9 to
|
!

!
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TABLE K-6 (pont)

VALIO THRMOCOUPLE CHANNELS
_

CONFIGURATION F,1.52 m (60 in.) ELEVATION
,

sua
'mugets le 1C 10 la 20 #C 20 #f la at SC 10 38 44 40 4C 40 41 50 SC S8

40001F 11 12 13 ' , ~

4100!F 11 12 11
411039 11 12 13
41229F 11 !! 13
4 8 909F 11 12 13
416008 11 12 13
410077 18 12 13
41914F 14 12 13
42306F 11 12 13
4210SF 11 12 13
4221SF 11 12 13
42612F 11 12 13
427818 11 12 13
42010F 11 12 13
429 TSP 18 12 13
43104F 11 12 13
43333F 11 12 13
43432F 11 12 13
43934F 11 12 L3
4363tp 11 12 18
43813F 11 12 13
43919F 11 12 13
44019F 11 12 13

TABLE K-6 (cont)

VALID TERMOCOUPLE CHANNELS

CONFIGURATION F,1.70 m (67 in.) ELEVATION

_

Sun
autett le IC IS 24 20 ft 20 #f 14 30 3C 30 38 44 40 4C 40 4E 50 SC SS

40901F 14 19 16 17 10
41002F 14 IS 16 17 10
41103F 14 15 16 17 le
41229F 14 IS 16 17 le
4tSO9F 14 15 16 17 10
48600F 14 19 16 17 10
418077 le 15 16 17 10
410148 to LS 16 17 10
42306F 14 13 36 17 10
4210 $F 14 IS 16 17 10
42219F 14 19 16 17 10
42612F 14 19 16 17 le
427ttr 14 19 16 17 10
42010F 14 19 16 17 10

'

4291SF 14 19 16 17 10
.

43104F 14 19 16 17 le
43 33 3F 14 13 16 17 le
43432F 14 LS 86 !? 10 --

433347 to 19 16 &7 10
43631F 14 IS 16 17 10
4308 3F 14 15 16 17 le
43919F to 19 16 17 10
44015F 14 IS 16 !? 10

i
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TABLE K-6 (cont)

|

VALID TKRMOCOLPLE CHANNELS
CONFIGURATION F,1.78 m (70 in.) ELEVATION

...
.e4.i. is le 30 2 le 2: to 2f la se ic 10 is 4a 4e 4c to 4s Se Sc Se

4090gp 19 20 21 27
41002, to 20 ft 22
411018 19 20 ft 22
412298 19 20 !! 22

'I 19 20 !! 22
r' 4.t .S O 9si 0., it to 21 22

4,00,, 19 20 2: 22
J o g o g gs 19 20 21 22

4200., it 20 21 22
42105: '19 20 21 22
42215, 19 20 21 22
42612, 19 20 21 22
42 pa ge 19 20 21 22
42010s 19 20 21 22
42gggy 19 20 21 22
43104, 19 20 21 22

19 20 21 2243333p
it:2p 19 to 2 22

19 20 21 22
4 3 3 3 4,p i9 20 2 22

43.ii 19 to 21 22
4i,i3p43 ggp 19 20 21 22
44015, 19 to 21 22

TABLE K-6 (cont)

VALID TWRMOCOUPLE CHANNELS

CONFIGURATION F,1.80 m (71 in.) ELEVATION
.

GJ4
4J10iB 14 1C 10 to il 2C 20 ff sa le SC 30 52 4a 46 4C 40 48 58 SC 10

. 40903F 21 24
413029 ft 24
411038 2,4 24
442298 24 24
4150 9F 23 24
41600F 23 24
41907F 23 24

e

J 449148 23 24
I 42306F 23 24

, 421098 : - Il 24
I 42215f 23 24
) 426126 23 24

422ine li 2

426107 23 24
429155 23 24
43104F 23 24
433339 23 24
43432P 23 24
435347 23 24
436316 23 24
430198 23 24
430158 23 24

| 440157 21 24

'
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TABLE K-6 (cont)

VALID TERMOCOUPLE CHANNELS

( CONFIGURATION F,1.83 m (72 in.) ELEVATION

een
num4Ee It IC 10 24 It 2C to PE la 34 3C 30 lE to 48 4C 40 4E St SC SD

40901F 29 26
41002F 25 26
41603p 25 26
4t!!9F 29 26

41909.F
29 26

ti 0F IS 26
41907F 29 26
44414F 25 26
42006F 29 26
4210$P 29 26
4221SF 29 26
42612F 29 26
42711F 25 26
428107 29 26
429137 29 26
438047 25 26
ell 33F 25 26
48432F 29 26
433347 29 26
4363tF 25 26
ti.iif 29 26
430tSF 29 26
440l SF 29 26

TABLE K-6 (cont)

VALID TWRMOCOUPLE CHANNELS
CONFIGURATION F,1.85 m (73 in.) ELEVATION

AJ4
uggets la It te la 23 2C 20 2E la 38 3C 30 SE *a 48 4C 40 4E St SC SO

40901F 27 20
41002F 27 28
411038 27 28
41229F 27 29
4tS09F 27 ft
4tt08F 27 28
4180?F 27 20
41914F 27 28

,

42306F 27 is
'

4210SF 27 20
422iSF 2, 2.
42612F 27 20
42711F !? 24
42810F 27 20
424tSF 27 24
431047 27 20
43333F 27 29
43412F 27 28
41954F 27 29
434317 27 28
43013F 27 20
439tSF 27 28
44 0 t SF 27 28 j

|

K-74

.

.. ___ _



TABLE K-6 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION F,1.88 m (74 in.) ELEVATION

eum
409458 le 1C 10 2a 26 2C 20 ft sa 3s 3C 30 32 44 46 4C 40 of le SC S0

409015 29 30 31 32 33
41002F 19 30 31 32 33
411038 29 10 31 32 33
41229F 29 30 31 32 33
419097 29 30 31 32 33
41608F 29 30 11 32 33
41007F 29 30 31 32 33
4l914F 29 30 31 32 33
42006F . 29 30 31 32 33
421058 29 30 31 32 33
422157 29 30 31 32 33
426125 29 30 31 32 33
427117 29 30 31 32 13
428107 29 30 31 32 33
429157 29 30 31 32 33
43104F 29 30 31 32 33
43333F 29 30 31 32 33
43432F 29 30 31 32 33
43134F 29 30 31 32 33
43631F 29 30 31 32 33
438138 29 30 Il 32 334

439158 29 30 31 32 33
4401SF 29 30 31 32 33

TABLE K-6 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION F,1.90 m (75 in.) ELEVATION

804
4JedE8 18 lt 10 2a 29 2C 20 2E 3a 30 3C 30 3t 44 to 4C 40 45 St SC SO
400018 14 39 36 37 38 39 40 41 42 43 44

410029 34 35 36 37 38 39 40 41 42 43 to

41101F 34 39 36 17 38 39 40 41 42 43 44

412298 34 35 36 17 38 39 40 41 42 43 to

4tSO9F 34 35 36 37 38 39 40 41 42 43 44

416008 34 39 36 37 33 39 40 41 42 43 44

41807F 34 35 36 37 38 39 40 41 42 43 44

41914F 34 35 36 37 38 39 40 41 42 43 64

42Pa67 34 39 16 37 38 39 40 41 of 43 to

42105f 34 15 36 37 38 39 40 41 42 43 44

422158 34 35 36 37 38 39 40 el 42 43 44

42612F 34 35 16 37 38 39 to 41 42 43 44

1 427118 34 39 16 17 39 39 to 41 42 43 44,

' 42810F 34 35 36 37 38 19 to 41 42 43 44

429tSF 34 3S 34 37 38 19 40 41 42 43 44

431046 34 SS 36 37 38 39 40 41 42 43 44

43333F 34 35 36 37 38 39 40 41 42 43 44

43432F 34 39 36 37 38 3G 41 42 43 44**

435347 34 15 16 37 38 39 to 42 43 44..

43631f 34 35 36 3? 38 19 40 41 42 43 44

438137 34 35 36 37 38 39 40 41 42 43 44

439157 34 15 36 37 38 39 40 41 42 43 44

440155 34 35 36 37 38 39 40 41 42 43 44

F(-75

- - - - - .- - . - . _ ,



.

TABLE K-6 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION F,1.93 m (76 in.) ELEVATION

eu=
mu98f4 18 1C 10 la 28 2C 20 ft 3a 3s 3C 30 36 4a 48 4C 40 4E St SC 50

4070lf 45 46 47 48 49 SO St S2 $1 S4 SS $6
41002F 49 to 47 48 49 SS St 92 SS S4 SS $6
4tt03F 45 46 47 48 49 SO St 12 SS S4 SS 56
412298 45 46 47 44 49 10 $1 S2 SS S4 SS $6
415099 49 46 47 48 49 50 St $2 SS S4 SS 56

4160 0,f 49 46 47 40 49 50 St 52 S3 54 SS 56
.i.07 49 46 of 40 49 SO Si 52 Si 54 SS 16
4 9:4 45 46 47 4 49 50 Si S2 S3 St SS 56
423068 45 46 47 40 to SS St $2 $3 S4 SS 56

210584 45 46 47 40 49 50 $1 52 SS 14 SS 56
22ile 45 46 47 4. 49 SO St $2 ,3 S4 SS 56

426:2, 49 46 47 4e 49 50 51 S2 93 S4 SS $6
427119 49 46 47 et 49 SO S1 92 53 54 SS $6
42010F 49 46 47 44 49 90 $1 $2 S3 S4 SS 56

429tS,F 49 46 47 48 49 SO S1 S2 S3 54 SS 56
tiiO4 49 6 47 40 49 SO Si S2 SS S4 SS 56
4333BF 45 46 47 44 49 SO St $2 SS S4 SS 56
43432F 49 46 47 40 49 SO St 92 $3 St SS 56
43934F 45 46 of 48 49 SO St $2 93 94 SS 56
436 31F 49 46 47 40 49 SS S1 52 SS $4 SS 56
438137 45 46 47 to 49 SO 91 S2 S3 54 SS 56
43 i S, 49 46 .7 4 49 50 S1 92 S3 54 SS 56
440lSF 49 46 47 48 49 50 $1 S2 53 14 SS $6

TABLE K-6 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION F,1.96 m (77 in.) ELEVATION

sue
NuMSER 18 IC 10 la 28 2C 20 ft le le 3C 30 SE 46 48 4C 40 48 58 SC 50

409017 $7 S8 99 to 61 62 63 64
41002F 57 S8 99 60 61 62 63 64
411037 S7 59 $9 to 65 62 63 64
412297 SF $8 59 60 61 62 el 64
489097 SF 98 $9 60 61 62 63 64
41606F S7 St 99 to 61 62 63 64
4 8 9 0 7F SF SS 59 50 61 62 63 64
41914f 57 98 $9 60 61 el 63 64
420068 SF Sa $9 to 61 62 63 64
4210SF SF S9 59 60 64 62 63 64
4221S8 SF SG 59 60 61 62 63 64
42612F 57 S8 99 60 61 62 63 64
427ttf S7 S8 99 60 61 62 63 64
42850f $7 St $9 60 61 42 63 64
4291SF $7 50 59 60 61 42 63 64
431047 57 18 59 6% 61 62 63 64
43333F $7 54 99 to 61 62 63 64
43432F $7 90 59 60 61 62 el to
435368 S7 S8 99 60 61 62 el 64
43631F $7 58 $9 60 61 62 63 64
438 8 3F $7 50 59 60 61 62 63 64
4 3 915F $7 S8 99 to 61 62 63 se
440198 SF 96 99 60 61 62 63 64

K-76
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TABLE K-6 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION F,1.98 m (78 in.) ELEVATION

Son
w94i. is iC to 26 to 2: 20 2: 36 1s 3C 30 is 46 *G 4C *O 4 SS SC SO

404017 65 *s 67 68 69 70 71 72 73 74 79 76 77

480027 69 66 67 60 69 70 78 72 73 74 75 76 77

411038 AS 66 67 48 69 70 71 72 73 74 79 76 77

4:2298 69 66 67 to 69 70 7t 72 73 74 FS 74 77

419098 69 66 47 68 49 70 71 72 73 74 75 76 77
4160tp 65 66 67 60 69 70 71 72 73 74 FS 76 77

438077 el 66 67 69 69 70 71 72 73 74 79 76 77

4t9147 69 66 67 68 69 70 71 72 73 74 75 76 77

423067 el 66 67 60 69 70 71 72 73 74 TS 76 77

4210SF 69 66 67 60 69 70 71 72 73 74 79 76 77

4225SF 69 66 67 68 49 70 71 72 TS 74 FS 76 77

426127 6S 66 67 60 69 70 71 72 73 74 79 76 77

42711F 69 66 67 68 69 70 71 72 73 74 79 76 77

425308 69 66 67 68 69 70 ?! 72 73 74 79 76 77

429197 69 66 67 68 69 70 71 72 73 74 75 76 77

43104F 65 66 67 66 69 70 ?! 72 73 74 75 76 77

43333F 69 66 67 68 49 70 71 72 73 74 79 77

43412F 65 66 67 68 69 70 71 72 73 74 79 77

43534F 69 46 67 60 69 70 71 72 73 74 79 77

436318 65 66 67 68 69 70 71 72 73 74 79 77

430138 65 66 67 64 69 70 71 72 73 74 75 77

titiSF 65 66 67 60 69 70 7: 72 73 74 79 ;-

440iSF 69 66 67 68 69 70 7t 72 73 74 79 :t

TABLE K-6 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION F,2.01 m (79 in.) ELEVATION

tJN
4o'98E4 18 1C th 26 28 2C 20 ft 36 38 3C 30 ls 46 40 4C 40 4E $8 SC SD

40901F 70 79 to et et 43 84 01 46 87 to
41002F 70 79 80 91 92 43 04 09 46 97 40
4810 3F 78 79 to St 82 83 04 05 46 87 88
412298 79 79 to 81 02 83 84 49 84 07 40
4tS09F 79 79 to 01 62 03 04 49 46 47 80
41608F 70 79 40 81 02 03 04 GS 86 87 94
410077 78 79 90 01 02 03 94 SS 06 Of 98
41914F 70 79 80 61 02 93 84 DS 96 07 OS
420068 ft 79 to et et 83 86 OS 86 07 OS
4230S8 70 79 to 81 82 63 04 SS 86 07 00
4221SF TS 79 to et 42 83 84 as 46 07 et
42612F 70 79 to 01 02 83 04 el 86 47 SS
42711F 78 79 40 el 32 93 84 89 06 07 80
429107 78 79 80 el 82 03 84 05 46 07 88
429tSF 70 79 to 41 02 03 04 OS 06 07 $$
431047 74 79 40 O! 02 83 84 0$ 06 67 80
433337 78 79 to 81 82 03 04 OS 86 47 48
434327 78 79 80 et 62 03 84 SS 84 07 80
43534F 78 79 80 el 82 83 84 OS 86 47 to
4363tf 70 79 40 et 82 03 04 49 96 87 48
43 813F 78 79 80 et 82 83 04 OS 46 07 08
439157 70 79 80 et 82 03 04 al to 67 et
440tSF 74 79 to 01 42 43 84 49 06 07 et

a
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TABLE K-6 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION F,2.03 m (80 in.) ELEVATION

eu.
409tEt 18 it 10 ta 28 ft to 2E 3a is 3C le SE 4a 44 4C 40 4E 58 SC SO

,, ..
e.r

.4.0 0if e. .a et .2
e 3 ..4 95.0 31 9241002F

0 2 4 .s .

4 i 0.if e. .i90 92 .i .4 .9 .68 14122 8
0 .2 .3 .4 ., .

41.0.F e. .i4:s
60tf G . 1 92 +1 .4 93

4i O n. ..0 2 4 ...3 .,4i 0 et
2 e.s

4
.is. ..it .0 it

2 3 4 ..4200.F e. .0 et
3 4 $ ..242105F 0, .0 41

4 2.2 3,F
2 4

.s ..42 .. .0 .i

2.711F
8 0 2 4

si28 e. .0 2 .3 4 .
.42 .1 el 5

42.iOF
0 2 4 .s, ..ei .i

.i 2 4
.

.ii>F e. 0
2 93 .90 1 441104F 8.

0 .3 4 .s ..
.. .i 243iin

i ,1 .4 .i ..0 24:4:2F .
. .4 ,, e.2i et43,34F .

2 .i .4 .s ..4i.iiF e. .. .i

4 3. i 3F .. .0 of .3 .4 .i ..

43 11F 0. 90 92 . .4 5 ..

44015F 0. 90 92 .3 .4 .5 ..

TABLE K-6 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION F, 2.06 m (81 in.) ELEVATION

tan
moatte la IC to la 24 2: 20 2r 3a at SC ) 3e ea 4e 4C 40 4E St SC S0

40 01F .7
410027 .7
4110 47
4122.3F
4190.F

7
7F

741 00F
41 078 07

741 14F
742006F

| 42105F 37
7

3 422tSF
742 12F
742711F

428 87
42.10F15F 87
4:104F #7

74833:P
74:4:2F

41514F .7

4:6:1F .7

4 3. t if .7
43.LSF .7

4401SF .7

)

;
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TABLE K-6 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION F,2.13 m (84 in.) ELEVATICN

aug
Nugtil 18 tC 10 la 24 2C 20 2E la 38 3C 30 3E 44 40 4C 40 4E 58 SC SO

409017 109 !!O 311 112 til 114 115 116 117 116
410028 109 110 111 112 til 114 119 116 117 118
41103F 109 116 111 112 til st4 119 116 117 110
41229F 109 110 til 112 til 114 11S 116 117 118
4tSO9F 109 110 111 112 113 114 119 116 117 118 1

41600F 109 110 Ill 112 til 114 119 116 117 110 |
4t OOFF 109 110 til 112 113 114 IIS 116 117 Its i

41114F 109 110 111 112 til 114 185 116 117 118
42006F 109 110 111 112 113 184 115 !!6 117 118
4210 SF 109 110 111 182 til 114 IIS 116 117 119
4221SF 109 110 111 112 til 114 119 116 111 118
42612F 109 110 111 112 113 114 115 116 117 119
427118 IC 9 110 111 112 til 114 115 116 117 110

42810F 119 110 111 til 113 114 119 116 117 116
429tSF 109 110 til til 113 114 IIS 116 117 118
43104F 109 110 111 til 113 11 4 115 116 117 118
43 3 3 3F 109 110 111 112 !!3 114 119 116 117 118
43432F 109 110 111 112 til 114 115 116 117 110
43536F 109 110 til til its 114 115 116 117 118
43631F 109 410 Ett 112 113 lit 115 116 117 118
43413F 109 110 111 112 113 114 115 116 117 118
439195 109 110 111 112 til 114 115 116 117 118
44S15F 109 110 111 112 113 114 119 116 117 118

TABLE K-6 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURAT!ON F,2.29 m (90 in.) ELEVATION

eut
NJ1984 10 LC 10 24 ft 2: 20 ft 34 38 3C 30 SE na 44 4C 40 4E St SC 50

40901F 119 120 121 172 123 124 825 126 127 128 129 130 131 132
41002F 119 120 121 122 123 124 12S 126 127 128 129 130 131 132
4t t 03F 819 120 121 122 123 124 125 126 127 120 129 130 131 132
412 29F 119 120 121 122 123 124 125 126 127 !!9 129 130 131 132
4190 9F 119 120 121 122 123 124 12S 126 127 129 129 130 131 132
41600F 119 120 121 122 123 124 125 126 127 120 129 130 131 132
4180?P 119 120 121 122 123 124 125 126 127 129 129 130 131 132
41914F 119 120 !!! 122 123 124 12S 126 12? 128 129 830 131 132
42006F 119 120 121 122 123 124 125 126 127 128 129 150 138 132
4210SF 119 120 121 122 123 124 129 126 127 128 129 130 131 132
42215F 119 120 121 122 123 124 129 126 12F 128 129 130 131 132
42 612F 119 120 121 122 123 124 525 126 127 120 129 130 til 132
42711F 119 120 121 122 123 124 12S 126 127 128 129 130 131 132
42810F 119 120 121 122 123 124 125 126 127 120 129 130 131 132
429197 119 120 121 122 123 124 129 126 127 128 129 130 131 132
43104F 119 120 121 122 123 124 129 126 127 128 129 130 131 132
43333F 119 120 121 122 123 124 125 126 127 128 129 130 lla 132
434327 119 120 121 122 123 124 125 126 127 128 129 130 131 132
43534F 119 120 121 122 123 124 129 126 127 129 129 130 131 132
4343tF 119 120 121 122 123 124 125 126 12F 120 129 130 131 132
43813 F 119 120 121 122 123 124 129 126 12F 128 129 114 131 132
4341SF 119 120 121 122 123 124 129 126 127 129 129 131 132
440l SF 119 120 121 122 123 124 129 126 127 120 129 131 132
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TABLE K-6 (cont)

VALID THERMOCOUPLE CHANNELS

CONFIGURATION F,2.44 m (96 in.) ELEVATION

ets4
nygets 18 1C 10 24 28 2C 20 28 la at 3C 30 3E 4a 48 4C 40 42 St SC S0

409037 133 134 I S S 13 6 137 138 139 140 141 142 143 144
41002P 133 134 135 136 137 130 139 140 let 142 143 144
4t t0 3F 133 136 ISS 136 137 130 139 140 141 142 143 144
41229F 133 134 135 136 137 130 139 140 tot 142 143 144
419098 133 134 139 136 137 136 139 140 141 142 143 144
416008 133 134 135 136 137 139 139 140 141 142 143 144
410078 133 134 139 134 137 130 139 140 tot 142 143 144
419147 133 134 I3S 136 137 13e 139 140 tot 142 143 144
42006F 133 134 135 136 137 130 139 140 141 142 143 144
4210SF 131 134 13S 136 137 Ils 139 140 141 142 143 144
422158 133 134 139 136 137 130 139 140 141 142 143 144
426127 133 134 139 136 137 138 139 140 141 142 143 144
42711F 133 134 135 136 137 130 139 140 tot 142 143 144
42010F 133 134 135 136 137 130 139 140 141 142 143 144
4241SF 133 134 135 136 137 139 139 140 tot 142 143 144
43104F 133 134 ISS 136 137 136 139 140 141 142 143 144
433338 133 134 135 136 137 138 139 140 tot 142 143 144
434327 133 134 33S 136 137 130 139 140 tot 142 143 144
43534F 133 134 ISS 136 137 136 139 140 141 142 143 144
*l68tf 133 134 135 136 137 130 139 140 141 142 143 144
4 3 813 F 133 134 139 136 137 Ils 139 140 141 142 143 144
439158 133 134 135 136 137 130 139 140 141 142 143 144
440158 133 134 13S 136 137 ISO 139 140 141 142 143 144

TABLE K-6 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION F,2.59 m (102 in.) ELEVATION

e a,.

NJ9 ten 13 4C 10 ta to 2C 20 ft 34 St 3C 30 3E na es 4C 40 4E St SC 90
40901F 145 146 147 tot 149 150 131 152 153 154 ISS
41032F 145 146 147 tot 149 150 151 152 193 194 ISS
4t t 01F 14 5 t ot 147 144 149 190 191 192 ISS 154 ISS
41229F 145 146 147 140 149 150 151 152 853 194 159
41509F 149 146 147 tot 149 150 151 152 193 IS4 ISS
41600F 149 146 147 148 149 ISO 191 192 193 154 ISS
410078 145 146 147 140 149 ISO 191 152 193 IS4 ISS
48914F 149 146 147 140 149 150 191 152 153 154 ISS
420068 149 146 147 146 149 ISO 191 192 153 154 ISS
4210SF I49 146 147 149 149 ISO ISt 112 153 154 195
422tSF 14 9 t o t 147 140 149 150 191 192 193 154 ISS
426127 149 146 147 tot 149 150 151 192 193 154 ISS
427117 145 146 147 140 149 190 191 192 ISS 194 ISS
429108 149 146 147 140 149 190 151 192 193 154 ISS
4291SF 14S 146 147 140 149 150 151 192 ISS 154 ISS
43104F I45 146 147 146 149 ISO 151 192 153 154 ISS
4 3 3 3 3F 149 146 147 140 149 ISO 151 152 193 154 ISS
43432F 149 146 147 140 149 ISO 191 192 153 194 199
439348 14S 146 147 140 149 190 151 152 193 154 ISS
43631F 14S 144 147 148 149 150 151 192 ISS 194 ISS
43013F 149 146 147 144 149 ISO 151 192 153 194 ISS
4391SF 14S 146 147 140 149 150 154 152 ISS 154 ISS
44019F 14S 146 147 140 149 150 151 192 153 154 ISS
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TABLE K-6 (cont)

VALID TFERMOCOUPLE CHANNELS
CONFIGURATION F, 2.82 m (111 in.) ELEVATION

i

aug
mu9efe 18 1C 10 24 20 2C 20 ft 34 le 3C 30 3E *a 40 4C 40 4f 56 SC 50

40901F 156 157 150 159 160 161 162 168
41002F 156 IS7 158 199 160 161 162 163
41103F 156 157 ISO 159 160 261 162 163
41229F 156 157 ISO 199 160 161 162 163
41509F 136 157 ISS 159 160 161 162 163
416007 156 157 ISS 159 160 161 862 163
4100 7F 156 157 ISO 199 160 let 162 163
41914F 156 157 158 159 160 161 162 163
42306F 156 157 ISO 199 160 let 162 163
4210$F 156 157 150 199 160 161 162 163
4221SF 156 157 ISS 119 160 161 162 163
426127 IS6 157 ISS 199 160 161 162 163
42711F 156 157 150 199 160 161 162 161
42810F 196 157 150 159 160 161 162 163
4291SF 156 157 154 159 160 161 162 163
43106F 156 197 ISS 199 160 161 162 163
43333F 156 197 ISS IS9 160 161 162 163
43432F 196 157 150 199 160 161 162 161
435347 136 197 158 159 160 tot 162 163

| 41611F 156 157 ISO 199 160 161 162 163
439138 196 157 150 159 160 161 162 163
4391SF 156 157 ISO 159 160 161 162 163
440tSF 196 157 ISO 159 160 161 162 let

TABLE K-6 (cont)

VALID THERMOCOUPLE CHANNELS
CONFIGURATION F,3.05 m (120 in.) ELEVATION

.u.
Nu99Et it IC 10 24 28 2C 20 ft 34 38 BC 30 if 44 46 4C 40 4E St SC 50
4090lp 164 16S 166 167 164 16941002F 164 165 166 167 168 16941101F 164 165 166 167 164 169
4 5 22 9F 164 165 166 167 168 169415098 164 16S 166 167 164 169
41608F 164 165 166 167 160 149419077 164 165 166 857 160 1694891 7 164 169 166 167 164 16942006F 164 165 166 167 B60 16942105F 164 165 166 167 let 169
422157 164 16S 164 167 168 169426127 164 165 166 167 160 16942711F 164 169 166 167 165 169
420107 164 165 166 167 160 169
429tSF 164 16S 166 167 868 169
481047 164 165 166 167 160 169

| 433337 164 165 166 167 160 169
43432F 164 165 166 167 160 169

i

43534F 164 165 166 167 164 169
43611F 164 165 166 167 tot 169
438137 164 16S 166 167 160 169

I 43915F 164 16S 166 167 169 169I 440tSF 164 165 166 16F 164 169
1

I
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TABLE K-6 (cont)

VALID TFERMOCOUPLE CHANNELS

CONFIGURATION F,3.35 m (132 in.) ELEVATION

AJ4
gugatt 10 BC to 24 ft 2C 20 2f la 38 3C 33 3E 44 48 4C 40 4E St SC 50

40901F 170 171 172 173
41002F 170 171 172 173
411037 !?O 171 172 173
41229F 170 171 172 171
41509F 170 171 172 173
41600s 170 171 172 173
41907F 170 171 172 173
41914F 170 171 172 !?3
42306F 170 171 172 173
4210$F 170 171 172 173
422198 170 til 172 173
42612F 170 171 172 171
42711F 170 171 172 473
42810F 170 171 172 173
429197 170 !?! 172 173
431047 170 til 172 173
43333F 170 171 172 173
43432F 170 171 172 173
435347 170 171 172 173
436318 170 171 172 17A
45813F 170 !?! 172 til
4391SF 170 171 172 !?1
44019F 170 171 172 173

r

TABLE K-6 (cont)

VALID THERMOCOLPLE CHANNELS

CONFIGURATION F,3.51 m (138 in.) ELEVATION

Su.
4Wgett il IC 10 la le 2C to 28 la 30 3C 30 St to 40 4C 40 48 St SC 10

40901F 174 175 176
41002F !?4 179 176
411037 174 175 17%

. 44229F 174 179 176
' 415097 174 175 176

41600F 174 175 176
48907F 174 175 176
41914F 174 175 176
42346F 175 176
4240SF 175 176
422157 !?S 176
42612F 17S 176

|1
4278tf 175 176
42410F 17S 176

i 429SF 175 i?6
1 43104F 17S 176

43 33 3F !?S 176
43432F !?S 176
43536F 175 176
4363tf 175 176
4 3 813F 179 176
419tSF 175 176
440tSF 179 176

K-82
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TABLE K-7

INVALID 21-ROD BUNDLE TESTS

Test Type of Test Reason Invalid

40928A Axial thermocouple check Unpowered bundle shakedown

41001A Steam cooling Condensation in bundle

41102A Steam cooling Condensation in bundle

41203 A Steam cooling Condensation in bundle

41301A Steam cooling Condensation in bundle

41429A Steam cooling Condensation in bundle

41503A Steam cooling Condensation in bundle

41603A Steam cooling Condensation in bundle

41702A Steam cooling Condensation in bundle

41824A Forced reflood Facility shakedown with poor power decay
42008A Forced reflood Computer f ailure - data lost

43312A Forced reflood Pretest turbine meter failure (no test)
43411A Forced reflood Pretest turbine meter f ailure (no test)
44017A Gravity reflood Exhaust orifice indersized, providing poor

mass balance

44202A Steam cooling Condensation in bundle

44602A Steam cooling Condensation in bundle

40228B Axial thermocouple check Unpowered bundle shakedown

412028 Steam cooling Condensation in bundle

41303B Steam cooling Condensation in bundle

41529B Steam cooling Boiler valved into upper plenum
42612B Forced teflood Poor mass balance

43312B Forced reflood Poor mass balance
,

40129C Axial thermocouple check Unpowered bundle shakedo} n
-

41102C Steam cooling Condensation in bundle

41402C Steam cooling Condensation in bundle' '

41502C Steam cooling Condensation in bundle

41624C Forced reflood Facility shakedodn with poor mass balance

K-84 r'E

- ________________-_



. - - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ .

TABLE K-7 (cont)

INVALID 21-ROD BUNDLE TESTS

Test Type of Test Reason Invalid

43011C Forced teflood Poor mass balance

44002C Steam cooling Scrammed on seal plate overtemperature,

therefore not steady state

40028D Axial thermocouple check Unpowered bundle shakedown

41003D Steam cooling Not steady state

41429D Steam cooling Not steady state

417090 Forced reflood Turbine meter overranged, therefore poor

mass balance

42106D Forced reflood Scrammed on failed rod thermocouple over-

temperature at approximately turnaround time
42810D Forced reflood Poor mass balance

43301D Steam cooling Computer sof tware failure
'

43513D Forced reflood Computer hardware f ailure

43613D Forced reflood Poor mass balance

43713D Forced reflood Poor mass balance

40028E Axial thermocouple check Unpowered bundle shakedown

40303E Steam cooling Condensation in bundle

40403E Steam cooling Condensation in bundle

43717E Gravity reflood High approximately 15 cm (6 in.) initial
bundle water level

40028F Axial thermocouple check Unpowered bundle shakedown

l' n24F Forced reflood Facility shakedown with poor mass balance
e<07F Forced reflood Poor mass balance

42304F Forced reflood Poor mass balance

42413F Forced reflood Poor mass balance

42504F Forced reflood Low approximately 5 cm (2 in.) initial bundle
water level

K-85
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TABLE K-7 (cont)

INVALID 21-ROD BUNDLE TESTS

Test Type of Test Reason Invalid

43004F Forced reflood Poor mass balance

43231F Forced reflood Low approximately 8.9 cm (3.5 in.) initial
,

bundle water level

43713F Forced reflood Bundle overpowered at 3.41 kw/m (1.04 kw/ft)
1

K-86
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TABLE K-8

NONMATRIX VALID TESTS

Test Type of Test Reason Unsuitable for Analysis

40826A Steam cooling Isothermal f acility shakedown

42327A Forced reflood Computer failure just past turnaround time
43825A Gravity reflood Facility shakedown

410268 Steam cooling Isothermal facility shakedown*

41624B Forced reflood Facility shakedown
42513B Forced reflood Pressure oscillations
43013B Forced reflood Pressure oscillations
43625B Gravity reflood Facility shakedown

$0?26C Steam cooling Isothermal f acility shakedown
51731C Forced reflood 538 C (1000 F) initial clad temperature0

41831C Forced reflood 538 C (1000 F) initial clad temperature
42214C Forced reflood Pressure oscillations

43431C Forced reflood 538 C (1000cF) initial clad temperature
43531C Forced reflood 538 C (1000 F) initial clad temperature
43625C Gravity reflood Facility shakedown

41301D Steam cooling

41624D Forced reflood Facility shakedown
41907D Forced reflood Flooding rate 6.7 percent high for first

15 seconds

43925D Gravity reflood Facility shakedown
44017D Gravity reflood High initial water level in downcomer 0.38 m

(15 in.)
42217D Gravity reflood

40226E Steam cooling Isothermal facility shakedown
40729E Steam cooling Power at 1.32 kw

K-87
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TABLE K-8 (cont)
:
I

NONMATRIX VALID TESTS
,

Test . Type of Test Reason Unsuitable for Analysis

40824E Forced reflood Facility shakedown

', 40908E Forced reflood Flooding rate 5.5 percent low for

approximately 10 seconds

41107E Forced reflood Flooding rate 5.1 percent high for

approximately 20 seconds

41404E Forced reflood.,

42109E Forced reflood Oscillating flooding rate at test initiation -

42629E Steam cooling Computer continually scrammed during test

due to overranged test conditions in subroutinet

to calculate steam flow

! 43525E Gravity reflood Facility shakedown >

} 40826F Steam cooling Isothermal facility shakedown
J

| 41424F Forced reflood Facility shakedown

!

t

!

!

i

!

!

<

E

,
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FLECHT SEASET 21-ROD BUNDLE FLOW RLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 40618 A

Test Date: 3/5/80
Test Type: Hydraulic Characteristics

Blockaae Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.13 MPa (19 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A

3Flow rate 6.3 x 10-4 m /sec (10 gal / min)

Coolant temperature 23 C (73 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 2645

Grid loss coef ficients: 0.53 m (21 in.) - 1.133

1.06 m (42 in.) - 1.546

1.57 m (62 in.) - 2.175

2.11 m (83 in.) - 2.306

2.59 m (102 in.) - 1.792

3.15 m (124 in.) - 1.901

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.054*

2.74-3.05 m (108-120 in.) - 0.0564

3.35-3.56 m (132-140 in.) - 0.0542

Measured overall bundle pressure drop: 1.3376 kPa (0.19400 psid)

Calculated overail bundle pressure drop: 1.3610 kPs (0.19739 psid)

C. Comments:

40618 A-1

_ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ __ _



FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 40818B

Test Date: 6/10/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.20 MPa (29 psia)

Initial peak clad temperature and location N/A

initial peak rod power N/A
36.69 x 10-4 m /sec (10.6 gal / min)Flow rate

Coolant temperature 26 C (78 F)

. Average and rance of initial 1.83 m

(72 in.) housing temperature N/A

initial bundle water level N/A

B. Summary Results:

Reynolds number: 3037

Grid 1oss coef ficients: 0.53 m (21 in.) - 0.989

1.07 m (42 in.) - (a)

2.59 m (102 in.) - 1.159

3.15 m (124 in.) - 1.227

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.043
2.74-3,05 m (108-120 in.) - 0.056

3.35-3.56 m (132-140 in.) - 0.068

Blockaqe 1oss coef ficient: -0.650

Measured overall bundle pressure drop: 1.534 kPa (0.2225 psid)

Calculated overall bundle pressure drop: 1.402 kPa (0.2033 psid)

C. Comments:

a. Nonsteady linearly increasing f rom 0.105 to 0.155 kPa (0.0152 to 0.0225 psid)
pressure drop at 0.91-1.22 m (36-48 in.) elevation

|

l
I

40818B-1

i
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

R un: 40718C

Test Date: 8/12/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper olenum pressure 0.12 MPa (18 psiai
Initial peak clad temperature and location N/A
initial peak rod power N/A
Flow rate 6.36 x 10-4 3m /sec (10.1 gal / mini
Coolant temperature 300C (860F)
Average and rance of initial 1.83 m

(72 in.) housing temperat ure N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 3205

Grid loss coefficients: 0.53 m (21 in.) - 0.846

1.07 m (42 in.) - 1.062

2.59 m (102 in.) - 1.676

3.15 m (124 in.) - 1.345
Friction f actors: 0.61 -0.91 m (24-36 in.) - 0.049

2.74-3.05 m (108-120 in.) - 0.053

3.35-3.56 m (132-140 in.) - 0.078
Blockage loss coefficient: 2.42

Measured overall bundle pressure dron: 1.51 kPa (0.219 psid)

CalculatM overall bundle pressure drop: 1.50 kPa (0.218 psid)

C. Comments:

40718C-1

. _ . _ .. .
.
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 40718D

Test Date: 10/6/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods biccked, noncoplanar,

short sleeves
,

A. As-Run Test Conditions:

Upper plenum pressure 0.14 MPa (20 psia)

Initial peak clad temperature and location N/A
initial peak rod power N/A
Flow rate 6.37 x 10-4 3m /sec (10.1 gal / min)

0Coolant temperature 23 C (74 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 2685

Grid loss coefficients: 0.53 m (21 in.) - 1.379

1.07 m (42 in.) - 1.752
I 2.59 m (102 in.) - 1.933

I
; 3.15 m (124 in.) - 1.555

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.036

2.74-3.05 m (108-120 in.) - 0.048

3.35-3.56 m (132-140 in.) - 0.046

Blockage loss coefficient: 1.238

Measured overall bundle pressure drop: 1.32 kPa (0.191 psid)

Calculated overall bundle pressure drop: 1.30 kPa (0.189 psid)

C. Comments:

40718D-1

_______ ____ _ _________-_-_-________ ___
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 42818E

Test Date: 12/13/00
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (36%)

A. As-Run Test Conditions:
4

Upper plenum pressure 0.15 MPa (22 psia)

Initial peak clad temperature and location N/A
initial peak rod power N/A
Flow rate 6.75 x 10-4 3m /sec (10.7 gal / min)

Coolant temperature 270C (810F)
'

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 3126

Grid Ioss coefficients: 0.53 m (21 in.) - 1.233

1.07 m (42 in.) - 1.302-

2.59 m (102 in.) - 1.943

| 3.15 m (124 in.) - 1.567

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.045

2.74-3.05 m (108-120 in.) - 0.049

3.35-3.56 m (132-140 in.) - 0.052

Blockage loss coefficient: 4.023

Measured overall bundle pressure drop: 1.71 kPa (0.248 psid)

Calculated overall bundle pressure drop: 1.68 kPa (0.243 psidi

| ;

C. Comments:
,

,

42818E-1

i
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMfENT SHEET

Run: 40618F

Test Date: 6/17/81
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (44%)

A. As-P.un Test Conditions:

Upper plenum pressure 0.12 MPa (17 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 0.590 x 10-4 3m /sec (9.35 gal / min)
Coolant temperature 25.7 C (78.2 F)0

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 2617

Grid loss coefficients: 0.53 m (21 in.) - 1.529

1.07 m (42 in.)- 1.479

2.59 m (102 in.) - 2.266

3.15 m (124 in.) - 2.005
Friction factors: 0.61-0.91 m (24-36 in.) - 0.052

2.74-3.05 m (108-120 in.)- 0.051

3.35-3.56 m (132-140 in.) - 0.047
Blockage loss coefficient: 5.406

Measured overall bundle pressure drop: 1.38 kPa (0.200 psid)

Calculated overall bundle pressure drop: 1.43 kPa (0.208 psid)

C. Comments:
,

1

1

40618F-1



,. _ _ .

!

FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

R un: 40419A

Test Date: 3/5/80
Test Type: Hydraulic Characteristics

Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.13 MPa (19 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 1.3 x 10-3 3m /sec (20 cal / min)

0Coolant temperature 23 C (74 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 5431

Grid loss coef ficients: 0.53 m (21 in.) - 0.910

1.06 m (42 in.) - 1.126

1.57 m (62 in.) - 1.447

2.11 m (83 in.)- 1.711

| 2.59 m (102 in.) - 1.367

3.15 m (124 in.) - 1.308

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.041

2.74-3.05 m (108-120 in.) - 0.042
'

3.35-3.56 m (132-140 in.) - 0.043

,

Measured overall bundle pressure drop: 4.166 kPa (0.6042 psid)

| Calculated overall bundle pressure drop: 4.183 kPa (0.6067 psid)
.

j C. Comments:
|

40419A-1
|
|
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAGE TASK
' - 1

SUMMARY AND COMMENT SHEET |

; R un: 40619B

Test Date: 6/10/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.26 MPa (37 osia)

Initial peak clad temperature and location N/A
initial peak rod power N/A

3
; Flow rate 1.32 x 10-3 m /sec (20.9 aal/ min)

Coolant temperature 25 C (77 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 5866

Grid Ioss coef ficients: 0.53 m (21 in.) - 0.897

1.07 m (42 in.) - 1.023

2.59 m (102 in.) - 1.261

3.15 m (124 in.) - 1.151

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.037

2.74-3.05 m (108-120 in.) - 0.041

3.35-3.56 m (132-140 in.) - 0.044.

Blockage loss coef ficient: -0.052

Measured overall bundle pressure drop: 4.574 kPa (0.6634 psid)

Calculated overall bundle pret.sure drop: 4.445 kPa (0.6446 psid)

C. Comments:

i

406198-1

!
.
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET
,

R un: 40519C

Test Date: 8 /12/80

Test Type: Hydraulic Characteristics

Blockage Confiauration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.15 MPa (22 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 1.25 x 10-3 3m /sec (19.8 gal / mini
Coolant temperature 30 C (86 F)
Averaoe and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 6251

Grid loss coef ficients: 0.53 m (21 in.) - 0.773

1.07 m (42 in.) - 0.870

2.59 m (102 in.) - 1.358

3.15 m (124 in.) - 1.] 57
Friction f actors: 0.61-0.91 m (24-36 in.) - 0.039

2.74-3.05 m (108-120 in.) - 0.042

3.35-3.56 m (132-140 in.) - 0.049
Blockage 1oss coef ficient: 1.975

Measured overall bundla pressure drop: 4.43 kPa (0.643 psid)

Calculated overa!! bund!r pressure dmp: 4.39 kPa (0.636 psid)

C. Comments:

40519C-1

. . .
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKArE TASK

SUMMARY AND COMMENT SHEET

R un: 40519D

Test Date: 10/6/80
Test Type: Hydraulic Characteristics

Blockage Confiouration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.14 MPa (21 psia)
Initial peak clad temperature and location N/A
initial peak rod oa er N/A
Flow rate 1.27 x 10-3 3m /sec (20.2 gal / min)
Coolant !2eerst ure 23 C (73 F)0

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
initial bundle water level N/A

B. Summary Results:

Reynolds number: 5300

Grid loss coef ficients: 0.53 m (21 in.) - 0.920

1.07 m (42 in.) - 1.041

2.59 m (102 in.) - 1.468

3.15 m (124 in.) - 1.159

| Friction f aclars 0.61-0.91 m (24-36 in.) - 0.035

2.74-3.05 m (108-120 in.) - 0.038

3.35-3.56 m (132-140 in.) - 0.039
Blockage Ioss coef facient: 0.373

Measured overall bundle pressure drop: 4.19 kPa (0.607 psid)

Calculated overall bundle pressure dmp: 4.1) kPa (0.596 psid)

C. Comments:

40519D-1

.
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 43219E

Test Date: 12/13/80
Test Type: Hydraulic Characteristics

Blockaae Configuration: 21 rods blocked, noncoplanar,
long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.11 MPa (16 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A.

Flow rate. 1.29 x 10-3 3m /sec (20.5 gal / minii

0 0Coolant temperature 26 C (79 F)
Average and rance of initial 1.83 m

(72 in.) housing temperature 'N/A*

Initial bundle water level N/A
1

B. Summary Results:

| Reynolds number: 5793
'

Grid loss coef ficients: 0.53 m (21 in.) - 0.917

1.07 m (42 in.) - 0.056

2.59 m (102 in.) - 1.462

3.15 m (124 in.) - 1.177

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.035

2.74-3.05 m (108-120 in.) - 0.038

3.35-3.56 m (132-140 in.) o u.040

Blockage loss coef ficient: 2.812

Measured overall bundle pressure drop: 4.76 kPa (0.691 psid)

Calculated overall bundle pressure drop: 4.67 kPa (0.677 psid)

| C. Comments:

l 43219E-1
|
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET ' -'

Run: 40419F.

Test Date: 6/17/81
Test Type: Hydraulic Characteristics j

Blockage Configuration: 21 - rods blocked, noncoplanar, .

long sleeves (44%) ,

,

A. As-Run Test Conditions:

Upper plenum pressure 0.097 NPa (14 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 1.2 x 10-3 3m /sec (19 gal / min)

028.7 C (83.6 F)Coolant temperature

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level .N/A

B. Summary Results:

' Reynolds number: 5682-

Grid loss coefficients: 0.53 m (21 in.) - 1.066

1.07 m (42 in.) - 0.896

! 2.59 m (102 in.) - 1.579

3.15 m (124 in.) - 1.413;

Friction factors: 0.61-0.91 m (24-36 in.) - 0.038

2.74-3.05 m (108-120 in.)- 0.037

3.35-3.56 m (132-140 in.) - 0.039
'

Blockage loss coefficient: 3.277

; Measured overall bundle pressure drop: 4.19 kPa (0.607 psid)

Calculated overall bundle pressure drop:- 4.21 kPa (0.611 paid)
,

C. Comments:

!

t

40419F-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK
'

SUMMARY AND COMMENT SHEET+

t

R un: 40220A-

Test Date: 3/5/80
ss .

'Test Type: Hydraulic Characteristics ,
Blockage Configuration: Unblocked

I

L A. As-Run Test Conditions:
,

Upper plenum pressure 0.12 MPa (18 psia) - ^

'

Initial peak clad temperature and location N/A
Initial peak rad power N/A

i Flovi ' rate 1.9 x 10-3 3m /sec (30 gal / min)

Coolant temperature 25 C (770F) ,

'

Average and range of initip 1 Mi a
" '

(72 in.) housing temperature N/A
_

Initial bundle water level N/A
'

| -

B. Summary Results:

|- Reynolds number: 8518

| Grid loss coefficients: 0.53 m (21 in.) - 0.802

| 1.06 m (42 in.) - 0.960

1.57 m (62 in.) - 1.217

i 2.11 m (83 in.) - 1.478

,
2.59 m (102 in.)- 1.175

3.15 m (124 in.) - 1.128

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.03691

2.74-3.05 m (108-120 in.) - 0.03565

3.35-3.56 m (132-140 in.) - 0.03947

Measured overall bundle pressure drop: 8.364 kPa (1.213 psid)
'

- Calculated overall bundle pressure drop: 8.267 kPa (1.199 psid)

C. Comments:

a

40220 A-1
,

- . . . . ,-. .. - . . . . . _ - - .- . . - - _ _ -. - - - -
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| FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 40720A

Test Date: 3/5/80
'

Test Type: Hydraulic Characteristics

Blockage Configuration: Unblocked

A. As-Run Test Conditions:'

Upper plenum pressure 0.17 MPa (24 psia)

Initial peak clad temperature and location N/A
initial peak rod power N/A
Flow rate 1.9 x 10-3 3m /sec (30 gal / min)

'
Coolant temperature 22 C (71 F)
Average and range of initiat 1.83 m

(72 in.) housino temperature N/A
initial bundle water level N/A

,

1

B. Summary Results:
.

] Reynolds number: 7835

Grid loss coef ficients: 0.53 m (21 in.) - 0.840

1.07 m (42 in.) - 1.007

1.57 m (62 in.) - 1.261

2.11 m (83 in.) - 1.514

2.59 m (102 in.) - 1.225

3.15 m (124 in.) - 1.148

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.0370

2.74-3.05 m (108-120 in.) - 0.0379

3.35-3.56 m (132-140 in.) - 0.0391.

Measured overall bundle pressure drop: 8.4209 kPa (1.2213 psid)

Calculated overall bundle pressure drop: 8.4478 kPa (1.2252 psid)

C. Comment s:

This test'was a repeat of run 40220 A.

40720A-1
s
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. . _ . - .. -_ . - - . . - --. - . - . _ . _ _ - . _ - - .

1

: :

FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET
!

J

Run: 40420B

Test Date: 6/9/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 9 rods blocked, coplanar,
,

short sleeves

| A. As-Run T est Conditions:
'

Upper plenum pressure 0.20 MPa (29 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A

i- Flow rate 1.87 x 10-3 3m /sec (29.7 gal / min)

Coolant temperature 260C (780F) !

Average and range of initial 1.83 m ;
.

! (72 in.) housing temperature N/A
! t

| Initial bundle water level N/A
.

'B. Summary Results:

i Reynolds number: 8452

Grid loss coef ficients: 0.53 m (21 in.) - 0.906;

1.07 m (42 in.) - 1.098

| 2.59 m (102 in.) - 1.314
1 3.15 m (124 in.) - 1.155
!

Friction f actors: 0.61-0.91 m (24-36 in. - 7
|

| 2.74-3.05 m (108-120 in.) - id34

| 3.35-3.56 m (132-140 in.) - 0.032
- Blockage loss coef ficient: 0.408
| Measured overall bundle pressure drop: 8.074 kPa (1.171 psid) ;

fCalculated overall bundle pressure drop: 7.950 kPa (1.153 psid)

C. Comments:

404208-1
|

- - . - - - . _ . - .. .,- -.- - , - - .,.-..- - - - . - , _ - - - _ - - . - , - -
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMi{NT SHEET

Run: 40920B

Test Date: 6/10/80-

rest Type: Hydraulle Characteristics
1
,

Blockage Configuration: 9 rods blocked, coplanar, i
I

short sleeves

A. As-Run Test Conditions:

Uppe plenum pressure 0.19 NPa (27 psia) |

Initial peak clad temperature and location N/A
Initial peak rod power N/A

i Flow rate 1.96 x 10-3 3m /sec (31.1 gal / min)
Coolant temperature 25 C (77 F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

,

| B. Summary Results:

Reynolds number: 8759

Grid loss coefficients: 0.53 m (21 in.) - 0.817

1.07 m (42 in.) - 0.950

2.59 m (102 in.) - 1.193

3.15 m (124 in.) - 1.060
Friction factors: 0,61-0.91 m (24-36 in.) - 0.034

2.74-3.05 m (108-120 in.) - 0.035

j 3.35-3.56 m (132-140 in.) - 0.037
Blockage less coefficient: 0.211

Measured overall bundle pressure drop: 8.970 kPa (1.301 psid)

Calculated overall bundle pressure drop: 8.777 kPa (1.273 psid)
,

C. Comments:
'

This test was a repeat of run 404208.
,

409208-1
,

.-----,-..,-n.-_. -,n.,, c. , - - , , - .-n , . - ~ - , . . . _ , , , , - , . , - , , - . . - , . . . - , , - ~ , . - - - , - , - , , ~ - -



FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

R un: 40320C

Test Date: 8 /12/80-

Test Type: Hydraulic Characteristics

Blockage Configurati on: 21 rods blocked, coplanar,

short s!eeves

A. As Run Test Conditions:

Upper plenum pressure 0.12 MPs (18 psia)

Initial peak clad temperature and lccation N/A
Initial peak rod power N/A
Flow rate 1.91 x 10-3 3m /sec (30.3 gal / min)

030 C (86 F)Coolant temperature

| Averaae and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

.,

B. Summary Results:
3

Reynolds number: 9525

Grid loss coef ficients: 0.53 m (21 in.) - 0.711

1.07 m (42 in.)- 0.770

2.59 m (102 in.) - 1.194

3.15 m (124 in.) - 1.033

Friction f actors: 0.61-0.91 m (2'4-36 in.) - 0.035,

! 2.74-3.05 m (108-120 in.) - 0.037

3.35-3.56 m (132-140 in.) - 0.041,

Blockaae loss coef ficient: 1.783

| Measured overall bundle pressure drop: 9.143 kPa (1.326 psid)

Calculated overall bundle pressure drop: 8.957 kPa (1.299 psid)

i

C. Comments:

' 40320 C-1

!

t - . - . . - _._ ___ ,_ . _ _ _ _ . _ . _ . . , _ . _ . . _ _ _. _ _ _ _ _ . . _
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET i

- !

R un: 40820C
,

Test Date: 8/12/80 1

Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves
,

,

!

A. As-Run Test C onditions:

Upper plenum pressure 0.12 MPa (18 psla)

4 Initial peak clad temperature and location N/A
initial peak rod power N/A
Flow rate 1.92 x 10-3 3m /sec (30.4 gal / min)

0Coolant temperature 29 C (85 F)
Average and range of initial 1.83 m

'

(72 in.) housing temperature N/A ,

initial bundle water level N/A '

B. Summary Results:

Reynolds number: 9571
I Grid loss coefficients: 0.53 m (21 in.) - 0.707

1.07 m (42 in.) - 0.761

2.59 m (102 in.) - 1.187

3.15 m (124 in.) - 1.026

| Friction f actors: 0.61-0.91 m (24-36 in.) - 0.035

2.74-3.05 m (108-120 in.) - 0.037

3.35-3.56 m (132-140 in.) - 0.040
Blockage loss coefficient: 1.733

Measured overall bundle pressure drop: 9.074 kPa (1.316 psid)
'

Calculated overall bundle pressure dmp: 8.984 kPa (1.303 psid)

C. Comments:

40820 C-1

,
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FLECHT SEASET 21-ROD BLNDLE FLOV! BLOCKAGE TA3K

SL'MMARY AND COMMENT SHEET

R un: 40220D

Test Date: 10/6/80
Test Tvpe: Hydraulic Characteristics

Blockaoe Configuration: 21 rods blocked, nonce 'anar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.12 MDa (17 psin)
Initial peak clad temperature and location N/A
initial peak rod power N/A
Flow rate 1.96 x 10-3 3

m /sec (31.1 cal / min)
Coolant temperature 24 C (75 F)
Average and range of initial 1.83 m

(72 in.) housing temperat ure N/A
Initial bundle water level N/A

B. Summary Result :

Reynolds number: 8430

Grid loss coef ficients: 0.53 m (21 in.) - 0.752

1.07 m (42 in.) - 0.800

2.59 m (102 in.) - 1.256

3.15 m (124 in.) - 0.992
Friction f actors: 0.61-0.91 m (24-36 in.) - 0.033

2.74-3.05 m (108-120 in.) - 0.033

3.35-3.56 m (132-140 in.) - 0.034
Blockage loss coef ficient: 0.326

Measured overall bundle pressure drop: 8.591 kPa (1.246 psid)

Calculated overall bundle pressure drop: 8.474 kPa (1.229 psid)

C. Comments:
i

40220 D-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK !

SUMMARY AND COMNENT SHEET

R un: 40820D

Test Date: 10/6/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, noncoplanar, !

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.12 MPa (18 osia)
Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 1.97 x 10-3 3m /sec 01.2 gal / min)
Coolant temperature 23 C (73 F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:
'

Reynolds number: 8246

Grid Ioss coefficients: 0.53 m (21 in.) - 0.779

1.07 m (42 in.) - 0.839

2.59 m (102 in.)- 1.287

3.15 m (124 in.)- 1.007
Friction f actors: 0.61-0.91 m (24-36 in.) - 0.032

2.74-3.05 m (108-120 in.) - 0.034

3.35-3.56 m (132-140 in.) - 0.034
Blockage loss coef ficient: 0.3 71

i Measured overall bundle pressure drop: 8.901 kPa (1.291 psid)

Calculated overall bundle pressure dmp: 8.681 kPa (1.259 psid;

C. Comments:;
|

This test was a repeat of run 40220D.
,

)

40820 D-1

.- -- _ __ _ . . . . _ _ _ _ . _ _.___ _ _ . _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ , _ _ . , _ _ _



I

i

l
;

I FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMtENT SFEET

Run: 42920E

Test Date: 12/13/80

,

Test Type: Hydraulic Characteristics
'

Blockage Configuration: 21 rods blocked, nnncoplanar,
long sleeves (36%) -

A. As-R un Test Conditions:'

Upper plenum pressure 0.28 MPa (40 psia)'

Initial peak clad temperature and location N/A
initial peak rod power N/A
Flow rate 2.00 x 10-3 3m /see (31.7 qal/ min)

0 0; 27 C (81 F)'colant temperature

Average and range of initial 1.83 m
,

'

(72 in.) housing temperature N/A
initial bundle water level N/A

B. Summary Results:

i Reynolds number: 9260

Grid loss coefficients: 0.53 m (21 in.) - 0.837
1 1.07 m (42 in.) - 0.820

2.59 m (102 in.)- 1.286

3.15 m (124 in.) - 1.025,

| Friction f actors: 0.61-0.91 m (24-36 in.) - 0.030

2.74-3.05 m (108-120 in.) - 0.034

3.35-3.56 m (132-140 in.) - 0.035

Blockage loss coefficient: 2.732

Measured overall bundle pressure drop: 10.02 kPa (1.453 psid)

Si..uisted overall bundle prescore drop: 9.881 kPa (1.433 psid)

C. Comments:

42920E-1

|
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

R un: 43420E

Test Date: 12/13/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, noncoplanar,

lona sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.12 MPa (18 psia)

Initial peak clad temperature and location N/A

Initial peak rod power N/A
3Flow rate 1.93 x 10-3 m /sec (30.6 gal / min)

0!5 C (77 F)Coolant temperature

Average and range of initial 1.83 m

(72 in.) housing t emperature N/A

Initial bundle water level N/A

B. Summary Results:

Reynolds number: 8458

Grid loss coef ficients: 0.53 m (21 in.) - 0.8 51

1.07 m (42 in.) - 0.815

2.59 m (102 in.) - 1.272

3.15 m (124 in.) - 1.034

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.031

2.74-3.05 m (108-120 in.) - 0.035

3.35-3.56 m (132-140 in.) - 0.037

Blockage loss coef ficient: 2.641

Measured overall bundle pressure drop: 9.536 kPa (1.383 psid)

Calculated overall bundle pressure drop: 9.398 kPa (1.363 psid)

C. Comments:

43420E-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 40220F

Test Date: 6 /17 /81

Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.17 MPs (25 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 1.84 x 10-3 3m /sec (29.2 gal / min)

Coolant temperature 28.1 C (82.5 F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 8389

Grid loss coefficients: 0.53 m (21 in.) - 0.988

1.07 m (42 in.) - 0.717

2.59 m (102 in.)- 1.360

3.15 m (124 in.) - 1.168
Friction f actors: 0.61-0.91 m (24-36 in.) - 0.032

2.74-3.05 m (108-120 in.) - 0.031

3.35-3.56 m (132-140 in.) - 0.036
Blockage loss coef ficient: 2.897

Measured overall bundle pressure drop: 8.681 kPa (1.259 psid) i

Calculated overall bundle pressure drop: 8.701 kPa (1.262 psid)

C. Comments:

40220 F-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK |

SUMMARY AND COMMENT SHEET

Run: 40720F
:

Test Date: 6/17/81
; Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (44%)

;

A. As-Run Test Conditions:

Upper plenum pressure 0.121 MPa (17.5 psia)

Initial peak clad temperature and locstion N/A
Initial peak rod power N/A
Flow rate 1.88 x 10-3 3m /sec (29.8 gal / min)
Coolant temperature 25.7 C (78.2 F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

;

i B. Summary Res.ults:

: Reynoids number: 8650

Grid Ioss coefficients: 0.53 m (21 in.) - 1.015

1.07 m (42 in.) - 0.770

2.59 m (102 in.) - 1.404

3.15 m (124 in.) - 1.210
Friction f actors: 0.61-0.91 m (24-36 in.) - 0.032

i 2.74-3.05 m (108-120 in.) - 0.031

3.35-3.56 m (132-140 in.) - 0.035
.

| Blockage loss coef ficient: 3.026

{ Measured overall bundle pressure drop: 9.184 kPa (1.332 psid)
,

| Calculated overall bundle pressure drop: 9.163 kPa (1.329 psid)

C. Comments:

This test was a repeat of run 40220F.

40720F-1;

i
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SI-EET

Run: 40121 A

Test Date: 3/5/80
,

Test Type: Hydraulic Characteristics

Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.19 NPa (27 psia)

Initial peak claa temperatum and location N/A
Initial peak rod power N/A
Flow rate 2.5 x 10-3 3m /sec (40 gal / min)

Coolant temperature 26 C (780F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A'

Initial bundle water level N/A

B. Summary Results:

Reynolds number: 11464
i

Grid Ioss coef ficients: 0.53 m (21 in.) - 0.769

1.07 m (42 in.)- 0.911

1.57 m (62 in.)- 1.133

2.11 m (83 in.) - 1.355

2.59 m (102 in.)- 1.116

3.15 m (124 in.) - 1.034

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.033

2.74-3.05 m (108-120 in.) - 0.034

3.35-3.56 m (132-140 in.) - 0.035

Measured overall bundle pressure drop: 13.32 kPa (1.932 psid)

| Calculated overall bundle pressure drop: 13.38 kPa (1.940 psid)

|

i
' C. Comments:

| 40121 A-1
i
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. FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

T

Run: 40321B

Test Date: 6/9/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves'

A. As-Run Test Conditions:

Upper plenum pressure 0.18 f43a (26 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 2.49 x 10-3 3m /sec (39.4 gal / min)
Coolant temperature 24 C (76 F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 10941

Grid loss coefficients: 0.53 m (21 in.) - 0.834

1.07 m (42 in.) - 0.989

2.59 m (102 in.) - 1.213

3.15 m (124 in.) - 1.071

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.03166

! 2.74-3.05 m (108-120 in.) - 0.03173
4

3.35-3.56 m (132-140 in.) - 0.03134

Blockage loss coefficient: 0.419

Measured overall bundle pressure drop: 13.46 kPa (1.952 psid)

Calculated overall bundle pressure drop: 13.28 kPa (1.926 psid)

C. Comments:

403218-1

- .-- -. - - . - - - - . . -- - - - - - . . - -
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 40221C

Test Date: 8/11/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, coplanar,
,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.22 MPa (32 psia) -

Initial peak clad temperature and location N/A

,,
Initial peak rod power N/A

32.48 x 10-3 m /sec (39.3 gal / min)' Flow rate
30 C (860F)DCoolant temperature

Average and range of initial 1.83 m
(72 in.) housing temperature N/A

Initial bundle water level N/A

B. Summary Results:
~

! Reynolds number: 12436

$ Grid loss coefficients: 0.53 m (21 in.) - 0.678

1.07 m (42 in.) - 0.728j

| 2.59 m (102 in.)- 1.117

3.15 m (124 in.) - 0.973

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.032

2.74-3.05 m (108-120 in.) - 0.035

3.35-3.56 m (132-140 in.) - 0.037

Blockage loss coef ficient: 1.579

Measured overall bundle pressure drop: 14.09 kPa (2.044 psid)

Calculated overall bundle pressure drop: 13.89 kPa (2.014 psid)

C. Comments:

!
;

! 40221C-1 I

.- , . . . . -- ..__ - - _ - - - -- , ._ _,. - _ _ . . . .-
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK,

SUMMARY AND COMMENT SHEET

R un: 40121D
i

! Test Dete: 10/3/00
:

Test Type: Hydraulic Characteristics'

Blockage Confiouration: 21 rods blocked, noncoplanar,

short sleeves.

'

A. As-Run Test Conditions:

; Upper plenum pressure 0.28 MPa (40 psia)
Initial peak clad temperature and location N/A;

; Initial peak rod power N/A
Flow rate 2.49 x 10-3 3m /sec (39.5 gal / min)

'

! Coolant temperature 25 C (770F)
A verage and range of initial 1.83 m

'
(72 in.) housing temperat ure N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 10993

Grid loss coefficients: 0.53 m (21 in.) - 0.720

1.07 m (42 in.) - 0.750 *

2.59 m (102 in.) - 1.193

3.15 m (124 in.) - 0.966
Friction f actors: 0.61-0.91 m (24-36 in.) - 0.031

2.74-3.05 m (108-120 in.) - 0.031
1

3.35-3.56 m (132-140 in.) - 0.031
) Blockage loss coefficient: 0.386

Measured overall bundle pressure drop: 13.01 kPa (1.887 psid)
i Calculated overall bundle pressure drop: 12.78 kPa (1.854 psid)

,

i C. Comments:
i

$
!

'

40121 D-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET <

R un: 43021E

Test Date: 12/13/80-
Test Type: Hydraulic Characteristics

Blockage Con figuration: 21 rods blocked, noncopla nar,
long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.19 MPa (28 psia)

Initial peak clad temperature and location N/A j

Initial peak rod power N/A
Flow rate 2.57 x 10-3 3m /sec (40.8 cal / min)

027 C (800F) ;Coolant temperature

Average and range of initial 1.83 m

(72 in.) housing temperat ure N/A
Initial bundle water level N/A

!
'B. Summary Results:

Reynolds number: 11762

Grid loss coef ficients: 0.53 m (21 in.) - 0.831

1.07 m (42 in.) - 0.742

2.59 m (102 in.) - 1.165 |

3.15 m (124 in.) - 0.937

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.028

2.74-3.05 m (108-120 in.) - 0.032

3.35-3.56 m (132-140 in.) - 0.034

Blockage 1oss coef ficient: 2.580

Measured overall bundle pressure drop: 15.62 kPa (2.266 psid)

Calculated overall bundle pressure drop: 15.46 kPa (2.242 psid)

C. Comments:

i

(

43021 E-1
.
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FLECHT SEASET 21-ROD BUNDLE FLOVI BLOCKAGE TASV

SUMMARY AND COMMENT SHEET

R un: 40121F

Test Date: 6/17/81
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (44cbT

A. As-Run Test Conditions:

Upper plenum pressure 0.176 Mpa (25.5 csia'

Initial peak clad temperature and location N/A
initial peak rod power N/A
Flow rate 2.48 x 10-3 3m /sec (39.3 gal / min)
Coolant temperat ure 27.4 C (81.40F)
A verage and rance of initial 1.83 m

(72 in.) housina temperat ure N/A
initial bundle water level N/A

B. Summary Resul ts:

Reynolds number: 11403

Grid loss coef ficients: 0.53 m (21 in.) - 0.987

1.07 m (42 in.) - 0.684

2.59 m (102 in.) - 1.301

3.15 m (124 in.) - 1.099
Friction f actors: 0.61-0.91 m (24-36 in.) - 0.029

2.74-3.05 m (108-120 in.) - 0.029

3.35-3.56 m (132-140 in.) - 0.032
Blockage 1oss coef ficient: 2.867

Measured overall bundle pressure drop: 14.47 kPa (2.098 psid)

Calculated overall bundle pressure dmp: 14.45 kPa (2.096 psid)

C. Comments:

40121F-1
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FLECHT SEASET 21-ROD BUNDLE FLOW GLOCKAGE TASK
'

SUMMARY AND COMMENT SHEET

I

R un: 40322A

Test Date: 3/5/80
Test Type: Hydraulic Characteristics

,

' Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.18 MPa (26 psia) f
Initial peak clad temperature andlocation N/A
initial peak rod power N/A
Flow rate 3.2 x 10-3 3m /sec (50 gal / min)
Coolant temperature 24 C (75 F)0

Average and range of initial 1.83 m
-

-(72 in.) housina temperat ure N/A
initial bundle water level N/A

B. Summary Results:

Reynolds number: 13695 -

Grid loss coefficients: 0.53 m (21 in.) - 0.740

1.07 m (42 in.) - 0.871 !

1.57 m (62 in.) - 1.077

2.11 m (83 in.) - 1.303

2.59 m (102 in.) - 1.071

3.15 m (124 in.) - 0.992
Friction f actors: 0.61-0.91 m (24-36 in.) - 0.032

2.74-3.05 m (108-120 in.) - 0.033

3.35-3.56 m (132-140 in.) - 0.034
Measured overall bundle pressure dmp: 20.23 kPa (2.934 psid)

Calculated overall bundle pressure drop: 20.23 kPa (2.934 psid)

C. Comments:
i

!

40322 A-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 40522B

Test Date: 6/10/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.28 NPa (40 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 3.17 x 10-3 3m /sec (50.3 gal / min)

0Coolant temperature 24 C (75 F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 13757

Grid loss coefficients: 0.53 m (21 in.) - 0.756

1.07 m (42 in.) - 0.873

2.59 m (102 in.) - 1.117

3.15 m (124 in.) - 0.987
Friction factors: 0.61-0.91 m (24-36 in.) - 0.0304

2.74-3.G5 m (108-120 in.) - 0.0308

3.35-3.56 m (132-140 in.) - 0.0320
Blockage loss coefficient: 0.341

Measured overall bundle pressure drop: 20.67 kPa (2.998 psid)

Calculated overall bundle pressure drop: 20.97 kPa (3.041 psid)

C. Comments:

4052:'B-1



FLECHT { ASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SlJMMARY AND COMMENT SHEET

Run: 40422C

Test Date: 8 /12 /80

Test Type: Hydraulic Characteristics

Blockage Ccofigurati on: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.23 MPa (33 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 3.24 x 10-3 3m /sec (51.3 cal / mini

0Coolant temperat ure 29 C (84 F?

A verage and rance of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 15918

Grid loss coef ficients: 0.53 m (21 in.) - 0.668

1.07 m (42 in.) - 0.724

2.59 m (102 in.) - 1.107

3.15 m (124 in.) - 0.958

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.032

2.74-3.05 m (108-120 in.) - 0.033

3.35-3.56 m (132-140 in.) - 0.035
Blockaqe Ioss coef ficient: 0.829(a)

Measured overall bundle pressure drop: 23.54 kPa (3.414 psid)

Calculated overall bundle pressure dmp: 22.28 kPa (3.232 psid)(a)

C. Comments:

The dif ferential pressure transmitter across the blockage zone was overranged;n.
however, the measured overall bundle pressure dmp was utilized to calculate the
blockage loss coefficient as 1.82.

,

40422C-1

*
i
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! FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK I
t

i

SUMMARY AND COMMENT SHEET i

1

R un: 40422D

Test Date: 10/6/80
,

Test Type: Hydraulic Characteristics
I Blockage Confiouration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.17 MPa (25 psia)

; initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 3.17 x 10-3 3m /sec (50.3 oal/ mini;

i Coolant temperature 026 C (780F)
f Average and rance of initial 1.83 m
! (72 in.) housing' temperat ure N/A

Initial bundle water level N/A

B. Summary Results:

Reynolds number: 12996

Grid Iass coef ficients: 0.53 m (21 in.) - 0.674

1.07 m (42 in.) - 0.729
4

2.59 m (102 in.) - 1.143

3.15 m (124 in.) - 0.891
Frietion f actors: 0.61-0.91 m (24-36 in.) - 0.030

2.74-3.05 m (108-120 in.) - 0.030
i !

j 3.35-3.56 m (132-140 in.) - 0.031
Blockage loss coef ficient: 0.345

Measured overall bundle pressure drop: 20.38 kPa (2.956 psid)

Calculated overall bundle pressure drop: 20.04 kPa (2.906 psid)4

!, C. Comments:

40422 D-1,
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMPENT SHEET

Run: 43122E

Test Date: 12/13/80
Test Type: Hydraulic Characteristics
Blockage Configuration: 2] rods blocked, noncoola nar,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.27 MPa (39 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 3.2 x 10-3 3m /sec (50 cal / mini
Coolant temperature 26 C (790F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
initial bundle water level N/A

B. Summary Results:

Reynolds number: 14158

Grid loss coef ficients: 0.53 m (21 in.) - 0.732

1.07 m (42 in.) - 0.711

2.59 m (102 in.) - 1.099

3.15 m (124 in.) - 0.881

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.027

2.74-3.05 m (108-120 in.) - 0.031

3.35-3.56 m (132-140 in.) - 0.032
Blockac.e loss coef ficient: 2.480

Measured overall bundle pressure drop: 22.23 kPa (3.224 psid)

Calculated overall bundle pressure drop: 21.96 kPa (3.185 psid)

C. Comments:

43122 E-1



FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMfENT SHEET

Run: 40322F

Test Date: 6/17/81
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.21 MPa (30 psia)

Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 3.11 x 10-3 3m /sec (49.3 gal / mini
Coolant temperature 28.1 C (82.5 F)

Averaoe and rance of initial 1.83 m
(72 in.) housing temperat ure N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 14598

Grid loss coef ficients: 0.53 m (21 in.) - 0.976

1.07 m (42 in.) - 0.639

2.59 m (102 in.) - 1.240

3.15 m (124 in.) - 1.021

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.926

2.74-3.05 m (108-120 in.) - 0.027

3.35-3.56 m (132-140 in.) - 0.031
I)Blockage loss coefficient: 1.329

Measured overall bundle pressure drop: 21.73 kPa (3.152 psid)

Calculated overall bundle pressure dmp: 20.04 kPa (2.907 psid)(a)

C. Comments:
I

I
|

The differential pressure transmitter across the blockage zone was overranged;a.
however, the measured overall bundle pressure dmp was utilized to calculate the
blockage loss coefficient as 2.946.

j
|

|

40322F-1 |

|
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

l

Run: 40523A |

Test Date: 3/5/80
Test Type: Hydraulic Characteristics

Blockage Configuration: Unblocked

A. As-Run Test Conostions: |

Upper plenum pressure 0.21 MPa (31 psia)

Initial peak clad temperature and location N/A

initial peak rod power N/A
3Flow rate 3.8 x 10-3 m /sec (60 gal / min)

Coolant temperature 23 C (740F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A

Initial bundle water level N/A
i

B. Summary Results: |

Reynolds number: 16287
,

Grid loss coefficients: 0.53 m (21 in.) - 0.722

1.07 m (42 in.) - 0.844

1.57 m (62 in.)- 1.044

2.11 m (83 in.) - 1.125

2.59 m (102 in.)- 1.041

3.15 m (124 in.) - 0.962'

j Friction f actors: J.61-0.91 m (24-36 in.) - 0.0310

2.74-3.05 m (108-120 in.) - 0.0312

3.35-3.'i6 m (132-140 in.) - 0.0324

Measured overall bundle pressure drop: 28.23 kPa (4.094 psid)

Calculated overall bundle pressure dren: 27.96 kPa (4.055 psid)

C. Comments:

I

! -

40523 A-1'

:
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK
+

; SUMMARY AND COMfENT SHEET

Run: 407238
1 Test Date: 6/10/80

| Test Type: Hydraulic Characteristics

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:
#

t

Upper plenum pressure 0.34 MPa (50 psia)
Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 3.76 x 10-3 3m /sec (59.6 gal / min)
Coolant temperature 250C (77 F)

| Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 16759

Grid loss coefficients: 0.53 m (21 in.) - 0.734

1.07 m (42 in.) - 0.847

2.59 m (102 in.) - 1.092

3.15 m (124 in.) - 0.962
Friction f actors: 0.61-0.91 m (24-36 in.) - 0.0292

i 2.74-3.05 m (108-120 in.) - 0.0292
i 3.35-3.56 m (132-140 in.) - 0.0303
| Blockage loss coefficient: 0.213(a)

Measured overall bundle pressure drop: 28.26 kPa (4.099 psid)

Calculated overall bundle pressure drop: 27.55 kPa (3.995 psid)(a)

C. Comments:

:

| a. The differential pressure transmitter across the blockage zone was overranged;
however, the measured overall bundle pressure drop was utilized to calculate the
blockage loss coefficient as 0.618.

1

40723B-1
,
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMf4NT SHEET

Run: 40623C

Test Date: 8/12/80
Test Typet Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.28 MPa (40 psia)
Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 3.72 x 10-3 3m /sec (58.9 gal / min)
Coolant temperature 310C(870F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 18870

Grid loss coefficients: 0.53 m (21 in.) - 0.646

1.07 m (42 in.) - 0.695

2.59 m (102 in.) - 1.062

3.15 m (124 in.) - 0.924,

! Friction factors: 0.61-0.91 m (24-36 in.) - 0.031

2.74-3.05 m (108-120 in.)- 0.032

3.35-3.56 m (132-140 in.) - 0.033
Blockoge 1oss coefficient: 0.075(a)

Measured overall bundle pressure drop: 29.68 kPa (4.304 psid)

Calculated overall bundle pressure drop: 26.99 kPa (3.914 psid)(a)
I

| C. Comments:
|
|

The differential pressure transmitter across the blockage zone was overranged;a.

however, the measured overall bundle pressure drop was utili::ed to calculate the
blockage loss coefficient as 1.83.

|

40623C-1
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FLECHT SEASET 21-ROD BUNDLE FLOVIBLOCKAGE TASK

SUMMARY AND COMMENT SHEET |

R un: 40623D ' |
,

Test Date: 10/6/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.22 MPa (32 psia)

Initial peak clad temperature and location N/A
initial peak rod power N/A

3Flow rate 3.8 x 10-3 m /sec (60 gal / mini
0 023 C' (73 F)Coolant temperature

Average and range of initial 133 rr

(72 in.) housing temperat ure N/A
Initial bundle water level N/A

B. Summary Results:

Reynolds number: 15714

Grid Ims coef ficients: 0.5 7 m (21 in.) - 0.669

1.07 m (42 in.) - 0.709

2.59 m (102 in.) - 1.121

3.15 m (124 in.) - 0.868

F rietion f aetors: 0.61 -0.91 m (24-36 in.) - 0.029

2.74-3.05 m (108-120 in.) - 0.029

3.35-3.56 m (132-140 in.) - 0.030

Blockace loss coef ficient: -0.028(a)

Measured overall bundle pressure drop: 23.50 kPa (4.134 psid)

Calculated overall bundle pressure drop: 27.35 kPa (3.966 psid)(a)

C. Comments:
.

a. The differential pressure transmitter across the blockage zone was overranged; -

however, the measured overall bundle pressure dmp was utilized to calculate the
blockage Ims coefficient as 0.712.

40623 D .. |
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~ FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMA' Y AND COMMENT SHEETR'>
.

'

Run: 40322D'

~

Test.Date: 10/6/80
'J - Tert Type: Hydraulic Characteristics

,

''' ~ Blockage Configuration: 21 rods blocked, noncoplanar,.

_
short sleeves

~

..

A. As-Run Test Conditions: - '

Upper plenum pressure 0.28 MPa (40 psiaT

Initial peak clad temperature and location N/A
initial peak rod power N/A ,

Flow rate 3.8 x 10-3 3m /sec (66 cal / min)
~

Coolant temperature 23 C (73 F)
Average and rance of initial 1.83 m

(72 in.) housina temperature N/A _

Initial bundle wa:er level N/A -
,

i B. Summary Resu:Js:

c Reynolds number: 15749

'- > Grid loss coef ficientsj' O.53 m (21' in.) - 0.680

1.07 m !42 in.) - 0.722'''

2.59 m (102 in.) - 1.126'

"

3.15 m (124 in.) - 0.887
'

- Friction factors: f 0.61-0.91 m (24-36 in.) - 0.030

.
_

2.74-3.05 m (108-120 in.) - 0.030
.

3.35 3.56 m (132-140 in.) - 0.031

Blockage loss coef ficient: -0.017(a)
'

'

Measured cverall bund!e pressure drop: 28.99 kPa (4.204 rpid)
Calculated overall bundle pressure drop: 27.67 kPa (4.013 psid[ )

'

.

C. Comments: s

This test was misnumbered: it should be 40323D.
'

|
'

*~ s
,

-
g- -

,

|
'

~

The differential pressure transmitter across the blockage zone was overranged;
| a.
' however, the measured overall bundle _' pressure drop was utilized te calculate the

blockage Ims coefficient as 0.807.
..

%

~{ 40322 D-1

- -

s
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK
l

SUMMARY AND COMMENT SHEET '

R un: 43323E

Test Date: 12/13/80
Test Type: Hydraulic Characteristics

Blockage Configuration: 2] rods blocked, noncoplanar,
;

long sleeves (36%)

A. As-Run Test Conditions:
Upper plenum pressure 0.28 MPa (41 psia)
Initial peak clad temperature and location N/As

Initial peak rod power N/A
Flow rate 3.51 x 10-3 3m /sec (55.6 aal/ min)

' Coolant temperat ure 25 C (77 F)
Average and range of initial 1.83 m

(72 in.) housing temperat ure N/A
Initial bundle water level N/A

B. Summary Results:
$ Reynolds number: 15394,

Grid loss coefficients: 0.53 m (21 in.) - 0.712
4

1.07 m (42 in.) - 0.687

2.59 m (102 in.) - 1.069<

'
1 3.15 m (124 in.) - 0.854

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.026

2.74-3.05 m (108-120 in.) - 0.030

3.35-3.56 m (132-140 in.) - 0.031.

Blockage loss coef ficient: 2.156(a)

; Measured overall bundle pressure drop: 26.96 kPa (3.910 psid)

Calculated overall buridle pressure drop: 26.21 kPa (3.801 psid)(a)

C. Comments:

The differential pressure transmitter across the blockage zone was overranged;i a.
however,3 the'measared overall bundle pressure dmp was utilized to calculate the
blockage loss coefficient as 2.776.s .-

,s 3-

; *

43323E-1
,

.
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

R un: 40523F

Test Date: 6/17/81
Test Type: Hydraulic Characteristics

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.23 MPa (34 osia)
Initial peak clad temperature and location N/A
Initial peak rod power N/A
Flow rate 3.77 x 10-3 3m /sec (59.8 gal / mini

Coolant temperature 28.1 C (82.50F)
Averaoe and range of initial 1.83 m

(72 in.) housing temperat ure N/A
Initial bundle water level N/A

B. Summary Results:

Reyno'.ds number: 17682

Grid loss coef ficients: 0.53 m (21 in.) - 0.961

1.07 m (42 in.) - 0.624
2.59 m (102 in.) - 1.207,

3.15 m (124 in.) - 0.997

Friction f actors: 0.61-0.91 m (24-36 in.) - 0.025

2.74-3.05 m (108-120 in.) - 0.026

3.35-3.56 m (132-140 in.) - 0.029
Blockage loss coef ficient: 0.239(a)

Measured overall bundle pressure drop: 30.73 kPa (4.457 psid)

Calculated overall bundle pressure drop: 26.55 kPa (3.850 psid)(a)

C. Comments:

a. The differential pressure transmitter across the blockage zone was overranged;
howet-er, the measured overall bundle pressure drop was utilized to calculate the
blockage loss coefficient as 2.895.

!

40523F-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

R un: 44401A

Test Date: 5/13/80
Test Type: Steam Cooling

Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.145 MPa (21.1 psia)
Initial peak clad temperature and location N/A
Initial peak rod power 0.53 kw/m (0.016 kw/ft)
Flow rate 0.014 kg/sec (0.031 lb/sec)
Coolant temperature 110 C (2300F)
Average and rance of initial 1.83 m

(72 in.) housing temperat ure N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 4790

(See foLowing pages for additional results.)

C. C omments:

44401A-1
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RUN 444014
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 41401B

Test Date: 6/13/80
Test Type: . Steam Cooling

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.141 MPa (20.4 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.0522 kw/m (0.0159 kw/f t)

Flow rate 0.0141 kg/sec (0.0312 lb/sec)
0111 C (2310F)Coolant temperature

Average and range of initial 1.83 m

(72 in.) housing temperature N/A

Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 4700

(See following pages for additimal results.)

C. C omments:

414018-1
;
:

. . _ . _. _ _ . . . _ - _ _ _ . _ _ . _ . _ _ _ _ . - _ _ . . . _ _ _ . - - . _ _ . , _ . . _ , . _ _ , . _ _
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RUN 414019

9455 FLOW = .er*1 kG/Stt INL e r VLr JR TEMP 110.6 dei : T9 fat e q.s g 2.41 km= .

Z ROU NtAT FLUR 4 4LL SUR F ACE TEMP VAo39 TFFP NU / Pres.33 defNULOS NJ.
(9) LOC AT ALn 4hATT/ sum) (DEG C) (9F3 Cl

.30 tA 446.62 119.93 113.13 19.36 3456 1

.30 *a 444.e, 120.04 111.14 la.4n 3455.3

.30 *% 437.83 119 33 113.24 32.14 710o.4

.30 *E *29.co 119.03 111 17 19.11 4457.6

A Vt 430.74 119.73 113.15 22.lb 4380.9

.61 in 709.93 125.77 116.05 2.' . R 7 3485.9

.61 ,o 093.2* 124.72 115.24 28.9 3917.e

.61 *d 717.96 125.33 116.55 31 42 5301 5

.61 Se 724.s3 12) . 3ri 116.10 27.5v 3407.5

AVE 711 37 125 28 115.99 25.93 4:63.2

99 2A AA*7.20 131. 2 d 121.48 ?3.2t 3339.2
99 4A 4A27.40 137.46 121.54 19.6a 3344 0

so .97 *C 1A47.79 137.2d 121.63 31.9 3 0913 2
7 99 *E 1115.5, 137.23 !?1 4H 19.71 3336 6

'

o
y A vt 1134.49 137.34 121.53 22.a7 4220.2

1.22 ao A363 31 14 7. M 3 123.58 1P.5* 3292 3
! 1.22 1C AJ47.9) 1* T. 79 127.49 25.9s 5699.2

1 22 ou 43ch.C2 1*4.04 131.07 28.1v $220.S
1 22 so 1*A5.id 147.36 131.S' ??.22 323C.2

AVE A34c./1 149.50 129.54 23.72 4365.6

1.52 2A 1682.3o 159.03 149.17 23.54 J.25.6
1 52 6A 4621 41 157.78 141.78 75.67 3996 5
1 52 *C ao27.J> 12 8 . J 9 14F.26 36.ao e3gg.3
i.32 4t lesb.de 177.33 140.01 25.84 31Lo.7

AVE .654.94 Abs.06 14?.31 27.07 3977.8

e
e
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s> 2.29 13 1517.91 . o 1. 2 Aeo.23 25.97 333c.3
7 2.29 23 1499.E7 192.Jb A t.9.v v 22.16 **07.w
O 2.29 22 1516 15 Ao 7. ro lee.2* 28.64 $7d2 1
$ 2.29 3A 146t.14 Ae9..o Ab*.49 21.Sc *983.>

2.29 34 15tc.7t l v e. o o Itv.4w 25.2% SS31.2e

*
2 20 3r 1501 96 40).7) Acc.)9 11.27 >744.3
2.29 64 1624 24 1b9.24 170 77 29 91 * S v .' . 7
?. 21 'O 1*s 3.r 4 162.42 167 41 ?4.72 3039 0

A/E IS21 94 a c 7. . e lou.is 23.?o *o48.6

2.44 28 1241 52 193.31 174. s w 21.4S 4591 4 '

2.46 3a 12ti.77 Av0. o 3 Aed.c4 21.13 4442.4
S.46 34 1294.79 Ive.;* 17=.40 21 71 STS3.2
2 64 30 12 9 9. 4 e . c 7. 4 0 alJ.J. 35.3 3 SilS.)
?.44 43 1322 37 t il. ie 114.4 F 3!.4f 47*2.3
2.'' in 134 3.e 7 4 e 3. a v 17J.s 3 ?).6A 292o.o

9(E 129 9 2 c 49L.4s 613.23 22.!s vs12 2
i

f

i

d

.
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wuN 414014

14 35 F L OW . b 310 L B M / S L C AdLE T vaPJn TEMe = 231.* DF; F TOTAL 80hEA=
2.2 e biu/ SEC=

4 R O L' HLAI p60x JALL SO4cACE TE97 VAp38 TF"' 40 /****.33 de fhCLCS NO.
(Irl L OC a l a u.e (alb/HR-SJFil (JEG F) (OEG F)

I 12 la 143 56 24 T. 8 7 719.61 19.f( 34S6 112 *A 1J9.74 248.96 715.65 19.4 e J422.3
12 4L AJH.7o 246.80 219.76 3?.12 71do.4
12 *t 1J6.19 247.33 739.61 19.14 J457.6

AVL 439.06 247.51 735.66 22.le 43e8.9

24 48 225.ud 2>8.38 243.88 20.97 3485.9
24 1C 219.73 256.>0 ?19.43 28.96 5917.0
24 40 227 97 25F.60 241 78 31.45 5361.5
24 56 429.5a 2)f.54 ?49.97 22.*L 34e7.3

AVF 225.4T 257 51 24*.77 25.93 4b63.2

39 2A 363.63 219 10 753.66 ?3.27 3339.2
39 44 327.3% 279.62 ?S9.77 19.63 3324 6
39 *L 363 6e 277.10 250.94 31.8J e943 2$ 39 4E Jp3 51 219.C2 250.67 10.7I JJJ6.6O

O A VE 339.56 2T4.21 ?"3.76 ??.97 4228.2
CD

& 4R is $38.45 301 69 265 25 18."* 3292.3
48 1C 443 99 243.02 261.46 75.9J 5699.2
46 *0 4J9.94 333.26 ? b7.9 3 2R.19 222L.)
49 Se * * e . '/ * 297.24 766 04 22.?i 3230.2

AbE 442.50 294 31 265 17 21.72 4365 6

' 63 24 233.2* 318.25 294.30 73.54 3128.6
60 *A 32J.32 316.00 295.41 25.61 3096.2
6 ", *C 245.dJ J11.10 2R4.49 34.M6 63i9.3
6J 4h $25.11 314.65 ?4 4.3 ? 75.81 3196.7

A VE 224.)* 11o.50 294.'9 27.oa 3977.8

,
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nu' *a401J

241.% deb r TITg. P3pEh.t 31J L d M/)t C INLtr v&PLn Ith> = 2 2d dIJ/stCMA$t FL7W ==

7 R3] HE AT FLUX g alt sudrACL ttrs W AP 0n IEnP '4 18 #'0**.33 NEf.JLu) re d .
Ifwl L J C a 71J1 g r2T J/ H 9-5 Ci 13 (CLs el tutu II

67 (67.79 24 5*3.37 335 74 296 29 2'.56 3193.4
67 (67.9) 4A 514.25 a*c.4. 29v.s> 19.73 2918.6
67 167.13 4C 553 14 3ab.LU 29T.12 31 19 5F92 2
57 (67.3) 4E 5 5 8.I t 337.44 29).96 11.50 3111 4

LVE !? 4.7 3 s.e.45 297.26 ??.56 3754.J

79 (77.7) IB $7C.15 Jm2.43 36w.90 ?3.34 3256.2
79 (7*.63 1C 551 14 3244> 29s.12 31.89 5550.4
79 (7*.75 2D $52.QP 343.4, 30L.29 29 16 4427 2
7S (7*.23 3C $66.4* 343.,1 3L1.46 31.1% 6127.J
7* 171.59 40 559.51 394.dA jub.31 29.24 4%94 6
7" (71.1) *d 541.e 369.2s 3L3.6o 31.19 3218 1

adF 556.66 339.42 3,.2 23 24 19 4629 2

71 (7?.11 10 54 7.t 3 3 2 7. > 6 302.66 2?.96 3R12.4y
W 71 (71 63 2D 5 5 2.f' L 4,4.15 3 0 ts . 3 9 24.18 5;,u 5 1

$ 71 (71.1) 3C 566.4* 34t.so 303.L9 13.?o 596A.4
>" 71 ( 7 ? .1 ) 3E 556.67 334.s> 29e.J2 31.79 3943.d

[ 71 (71.3) 49 549.55 J ac.d i 369.41 !4.71 4730 5
4 71 171.7) 50 JL4.9e 3 3 :,. o c 3 (.3 .1 o ?4.lo 323J.,

adF 554.46 3% A.o0 303.95 'S.43 4R2*.T

7? (??.71 18 570.15 3 * 3. a u 3r 3. i s ?'.F7 4460.,

?? t''.71 1C 551.14 JabeJO 296.74 ?d.27 T4J9.1
77 (71.25 2t 562.P1 33s.s2 Ju*.lu ?s.56 44Tb.3
77 (71.23 34 2 3 e .! 4 a * S.n 6 361.>1 ?*.?c 1311..'

?? (71 .11 !9 '41.t! sce.oA Jsb.c2 4?.76 4733 4
7? (77.41 !C 581 46 3:). dv 3r 4 6 31.*t b5,9 2

.

t/r S*7 33 311.c7 362.*u 28.2* SH31.3

74 (75.21 la 547.C3 J 3 7.6 s 321 10 ?$.11 3'339.2'

74 (75.38 29 572.of 34 b. iv J13.03 l'.F9 496o.6
74 ( 7 5 . ', 8 7C Si'.Mt J*i. c 3L9.30 34.12 b*)S.b
74 (74.75 29 2 * 2.C e 3 * 2. * 6 3.2.s * 14.63 soo.2;

74 ( 75.2 ) 2E 5e2.61 JJ4.ac Jwn.Jo 11.1 , 2912.)
74 (75.4) ?A 336.54 3 * 7. 6 3 C 4 . 4 '> 75.42 >240.2
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74 (79.21 34 045 34 344.19 341.vT 37.94 u242 4
74 (74.21 3C 56t.45 344.14 349.95 14.47 663b.b
74 (75.2) 30 $41.72 339.eg 3 A. . "71 41.10 029$.3
74 (75.25 3E 5 5 6.t 7 Jat.tc 303.3b 3?.18 $310.2
74 (7. 41 48 349.!! 349.s4 314.49 11.67 $981 0,

74 (74.6) SC 581 4e J J.as 3,.3.02 21 15 $344 1
74 (74.8) SC $14.98 344 2. J60 40 24.25 3?22.0

4JC 555.91 342.30 3C9.co 3?.54 $b46.4

75 (76.4) la 547.;3 334.o3 3r 4.od 3?.07 3013.9
75 ( 7& .3 3 2C $!S.t e 344.61 311 1, 37.9L 0442.0
75 (75.dl 20 $52.Ce 3 41. f i J 14 .J 1 39.54 4964..
75 (75.41 3C Ste.45 Jgg.Jo 31A.99 41 74 03a3.3
'' (76.3) 3c 556.e7 Ja7.49 JLJ 10 14.4S $279.5
75 (7*.6) 4B $4 9.? S age.JL 3 Ao.J > 14.64 4844.4
7" (76 11 *D 554.9e 34*.o4 316.d. 21.64 2903.J

AvF 554.te 3 * 1. d a 3. A .3 9 34.$3 4653.4

76 (76.9) 2A 553 31 444.oD 311.w3 21.74 3003.o
76 (77.1) 28 512.Pt 3 4 ',. , a 316.JC 31.1T 4942.4
76 (7?.23 2E 562.e1 333.Jd 311.79 3F.So 3J18.$

f 7A (7'.2) 3A 53e.14 J4c.os 3b 7.n F 27.40 5183 2
o 76 (77.Cl 3B 543 34 J46.11 31%.90 35.45 6232 4
[3 76 (76.21 30 $ 6 e, . 41 3*t.34 JAJ.32 3 7. ? ;. 6399.4
03 76 (7'.1) 30 54S.72 3 4 3. 3 w 314.vi 41.33 6286 2
f3 76 (77.al 44 $54.21 3$2 2v 3 aw .a T 21.36 2965.J

76 (74.31 4C $53 14 3*i.26 3AJ.us '11.90 6AF4.1
7A (76.5) 4E 5!e.lt J * t. T 9 Jae.J3 22.43 3J31.1
76 (7$.51 SC Se1.4f 34J.2e 336.1,. 11.52 51sJ.6

AVE 5 5 7.le 34s.27 312.26 31 97 472b.4

77 (78.51 10 54 7.t 3 JJ e.o J 313.63 31.11 3033.d
77 (79.01 2C 555.rt J:6.J9 J14.se 34.?h 6318 0
77 ( '7 .9 ) 20 55 2.( t J4t.ob Jil.;2 35. 11 49o2.2
77 (77.39 3C 50t.4! JSJ. 2 als.1* 31.14 63F1.s
77 (79.21 1E $ 5t .7 7 JJt.14 Jig. 6 19.92 5244..
?? f77.?) 4J $49.51 Js3.,s 31o.26 31 19 4o$1.3
77 (78.11 SD S$4.48 4 4f. 2 , 344.6% 31.21 ed44.3

i /t 554.be 34*.oA JA*.aA 31.ov * 8 *t . J

7* (79.61 24 553 37 J 2 4. 2 a 214.Jo 11.52 2dus.J
7" (71.2) 73 577.FC 3;c.t. Jiu.su 2 4.d 4 *H92.*
7> 87*.61 20 15 4.f t 3 e... 3 n.91 i s.3 3 *422.o
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

R un: 41201C

Test Date: 8/13/80
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.140 MPa (20.3 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.0531 kw/m (0.0162 kw/ft)

Flow rate 0.014 kg/sec (0.031 lb/sec)

Coolant temperature 111 C (232 F)

Averaoe and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 4630

(See following pages for additional results.)

C. C omments:

l

|
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kuM 412010

1455 FL9W = .'1*1 nG/st. IAttT v4PUR TEMPs . 111 1 nrG : INTAL *3 ku = 2.40 kW

Z kJD NLAT PLUX d46L h' 4 F ACE TEMS VAD38 TErp N tl #pt**.33 kt f Nul05 NO.J
(M) Lo",AIAUa thAil/SwM) ( J ti G C ) (SEG Cl

.10 2A 401 00 121.T2 114.05 17.32 3422.0.30 sA *35.21 121,40 114.06 17.9L 3423.4.30 *C 434 30 121 11 114.13 27.90 7.46.1.3G *E 425 23 141.04 114.06 17.50 342).2

A VE 444.C5 121 32 114.OR 23.1T 4346.7
.51 as toe.e* 128.33 117.32 17.a2 344T.6.61 AC 128.2. 125 15 11$.22 !a.91 5862.9.$1 su 730.50 127.23 117.57 29.73 53b7.*

4

ave 724.53 127.24 116.94 25.12 4572.6

.99 24 414e.23 142.59 1?2.54 19.6* 3289 1.99 *a A138.30 141 44 1?'.59 17.03 3281 0.19 4c 12c2.33 139.e9 177.61 30.60 eM37.9o .99 4t 1473.*d 141 44 122.59 17.7, 3291 1
N
o AVE 4.08.14 141.34 172.63 'O.1. 4174.8

9 1.22 le 1319.5/ 152.52 130 76 16 37 3255.3N 1 22 4C asco.t* 143.82 12R.70 '4.61 5039.71.22 40 1438.4 ' 154 22 132.19 24.10 5142.11.22 28 44u2.2 1>4.94 131.11 15.82 3193.3
AVF 43v1.)* 152.e7 130.74 70 24 43;7.6

1.52 24 .716 12 154 50 141.62 19.61 3103.J1.32 *A 4039.39 165.72 142 19 la.19 3063 7
3 1.52 *L 1c76.9/ 163.89 141 59 19. A F s121 2

a vi Abe4.es 104. 19 141 79 19.?2 3J90.0

t
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RUM 41201C

MASS FLOW = .0141 KG/SEC INLET VAPne TEMP = 111.1 DSG C TOTAL POWER 2.4 6 (W=

Z ROD HE AT FLUX WALL StjeFACE 7FMP VAPOR TEMP NU /Pe**.33 DEYN3LDS 40.
(Mi LOCATIDH tw&TT/SOM) (DFC Cl (DEG C)

1.70(1.71) 2A 1860.48 171.87 147.41 19.53 3168.0
1 70 tit 71) 4A 1731.72 174.27 14P.63 17.25 2889.9
1 70tl.71) 4C 1838.85 174.77 149.47 28.80 5703.4
1.7081 69) 4E 1807.71 172 19 1*7.07 18.48 3092.7

AVE 1809.69 173.79 148.1? 21.02 3713.9

1.78(1 801 18 1831.16 163.73 150.63 36.15 32R9.3
1.78(1.901 1C 1817.84 172.44 147.38 25.69 5416 5

i 1 78(1.79) 2D 1790.71 175 50 153.41 27.67 4844.9
1 78(1 80) 3C 1506.87 177.36 152.91 29.05 5890.7<

1.78(1 80) 4D 1839.24 179.70 154.72 24.93 4573.3
1.7st1 80) SR 1847.30 173 21 151.69 21.87 3134.5

,

1

AVE 1822.19 173.66 151.79 27.56 4524.8
,

1.8D(1.81) 20 1790.71 176.27 154.24 27.68 4849.8

[[ 1 8Gil.83) 3C 1806.87 177.R? 153.89 29.62 5867.4
ao 1 80(1.81) 3E 1852.61 173 05 148.41 26.57 5316 1
E3 1.80(1 82) SD 1902.61 171.75 151.93 C3.21 3617.7
O
da AVE 1813 20 174.72 152.12 26.77 4912 8

1.83(1.83) 3A 1883.67 177.33 150.10 24.24 5519.0
1.83t1.83) SC 1825 46 175 48 149.79 24.98 5569.3'

AVE 1854.57 176.41 149.95 24.61 5544.1

1.88tl.931 10 1748.28 167.43 155.44 37 26 3075.6
1 88tl.891 28 1787.6? 173.07 156.73 37.29 5157.9
1. Rett.91) 2C 1706.78 171.83 155.99 42.24 64?9.8
1.8881.89) 2D 1790.71 171.22 156.79 42.42 5251.8
1 8981.931 2E 1727.03 163 91 159.7C 54.04 3062.2'

1.88(1 88) 34 1883.67 172.65 15 2.1C 32.24 5642.5
1 88tl.89) 35 1821.70 171 83 156.95 46.97 6427.*
1.8et1.91) 3C 1806.87 171.04 157 19 51.41 6570.6
1.88(1.90) 30 1780.46 170.06 156.34 51 52 6326.9
1 88(1.891 3E 1852 61 168.90 151.5F 37.06 5622.6
1 88(1 93) 48 1793.19 174.27 159.3P 40.82 4771.4

1.88(1 88) SC 1825.46 173 46 151.e4 29.67 5676.4

4
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'
1.8881 90) 50 1802.61 169.37 155.02 32.04 3016.1

AVE 1794 39 170.69 155.43 41 21 5156.4,

1.91(1 95) 10 1748.28 170.00 156.6C 33.16 3094.6
1.91(1.943 2C 1706.78 175.84 156.92 35.33 6390.2
1 91(1.91) 2D 1790.71 170.00 157.39 48.57 4975.7
1 91(1.93) 3C 1806.87 173.64 158.23 45.99 656A.0
1.91(1 921 3E 1852.61 166.33 152 51 47.54 5190.7

'

1.91(1 96) 48 1793.19 177.33 16C.21 35 32 4796.6
1.91(1.94) 50 1802.61 169.87 156 81 35 10 3011 2

AVE 1785.87 171.86 156.9e 40.15 4960.7

) 1 93(1 95) 24 1860.48 172.24 156 53 30.03 3062 0
1 93(1.94) 28 1787.63 176 11 157.92 33 30 5020 6
1.93(1 94) 20 1790.71 172.43 158.C" 42.41 5007.9

' 1.93(1.961 2E 1727.03 166.97 157.05 44.41 3082 5
! 1 93(1.93) 3A 1883 67 168.39 153.64 45.09 5071.4

1 93(1.94) 38 1821.70 174.72 158.02 42.74 6212.3
1 93(1.961 3C 1806.87 176 11 159.08 41.41 6525.4
1.93(1.95) 10 1790.46 173 83 157.87 43 75 6250.2
1.93(1 94) 4A 1731.72 171.22 157.83 32.76 2941 3
1.93(1.94) 4C 1838.85 176.11 158.46 40.71 6122.2p

pg 1.93(1.92) 4E 18 07.t71 170.61 155.81 31 06 2994.8

E3 AVE 1803 35 172.61 157.3C 38.88 4753.7o
I> 1.96(2.001 10 1748.28 173.04 158.47 30.26 3103.4

1.96(1 94) 2C 1706.79 175 34 157.01 36.49 6392 4
1.96(1.96) 2n 1790.71 174.89 158.64 37.37 5009.5
1.96(1.983 3C 1806.87 179.76 159.91 35.30 6472.5

'

1 96(1.961 3E 1852 61 163.79 154.2C 44.76 5382.7i

1.96(2.00) 48 1793 19 181.e9 161.55 29.84 4795.5
| 1.96(1.97) 50 1802 61 172.90 158.07 30.70 3024 2

AVE 1785.87 175.20 158.26 34.96 4940.0

1.98(2.00) 2A 1860.48 177.94 158.?' 24.06 3056.5,

1 98(2.02) 28 1787.63 182.22 160.32 27.34 497F.9
1 98(1 991 20 1700 71 177.13 159.59 34.06 5002.4
1.98(2 03) 2E 1727.01 172 36 159.53 33 95 33R0.0
1.98(1 95) 3A 1883.67 172.44 155.6e 39.29 4962.1
1.98(1.991 18 1821.70 1m1.02 159.8* 33.33 6132.A
1.96(2.00) 3C 1806.87 1A2.19 160.82 32.71 6425.3
1.98(2.001 30 17P0.46 179.74 159.RC 34.9P 6176.5
1 98(2 00) 4A 1731.72 175 53 159.9" 27.97 2965.7

I

i
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1.98(2 00) 4C 1838.85 181 36 160.31 33.80 6067.3
1.98tl.99) 4E 1907.71 175.23 158.04 26.49 3025.2
1.98(1.981 5C 1925.46 171.n3 155.4* 39.06 5004.1

AVE 1805.19 177.43 158.99 32 22 4739.7

2.13 19 1618 09 179.06 163.24 25.45 3174.0
2.13 1C 1672.44 174.89 16C.3? 39.82 5544.5
2 13 2R 1659.60 182.59 164.70 30.e4 4270.5

i 2 13 2E 1642.30 174.99 163.61 36.42 3004.T
2.13 3A 1634.63 176.89 161.69 37.13 5308.8
2.13 39 1647.00 181.68 164.no 37.60 5091.3
2.13 30 1658.61 181.00 164.4C 38.47 9352.63

2.13 40 1711 80 184.05 165 28 30.25 4714.5
. 2 13 58 1631.85 179.42 164.65 27.41 3169.2' 2.13 5C 1651 41 177.40 161 42 35.44 5491 0

AVE 1652.71 179.20 163.42 33.88 44a2.4

2.29 28 1534.78 193.26 170.35 21 80 4533.0'
2.29 2C 1690.50 192.78 169.15 26.93 9712.4

| 2.29 2E 1530.38 183 68 169.11 25 76 2926.2
'

2 29 34 1555.48 la3.96 166.93 30.99 4908.8
o 2.29 39 1557.55 193.42 170.13 25.11 5561 8,

[ 2.29 30 1563.02 191.44 169.51 26.85 5715.0!

o 2.29 3E 1340.07 182.07 165.99 28 38 5064.3<

% 2 29 49 1621 23 195.43 171 33 21.79 45R4 5'

e 2.29 SC 1567 52 183.42 166.35 31.20 5182.9* 2.29 50 1690.81 179.78 169.04 38.83 3064.4

AVE 1565.13 157.92 168.79 27 76 4727.3

2.44 19 1337.51 185 80 174.03 27 59 2913.01

2.44 2R 1403.67 195 77 175.62 22.43 4612.0
! 2.44 2E 1303.38 144.41 174.31 22.35 2869.4
' 2 44 34 1427.79 187.78 171 83 30.01 4939.2

2.44 39 1381 80 198.68 175.14 21.74 5740.3,

| 2.44 30 1369.75 195.34 174.48 24.45 5952.0
2 44 40 1321 92 195.11 175.22 21.43 4F44.7<

2.44 SR 1358.91 189.61 174.97 22 39 2906.1 .

| 2.44 5C 1405.C1 187.In 171.17 29.48 5019.7

| AVE 1367.74 191 52 174.09 26.65 43R8 3
1

;

l

|
:

,

I

|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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WUN *1231C

NLSS FLOW = .D310 L8M/StC INLET V4POR TEMP 232.a DEG r T374L P0med= 2.3% BTU /SEC=

Z NUU HEAT FLb1 d4LL SudF ACE TEMP VADDR TEPD Mlf /D'**.33 kE YNCLDS hu.(Ih) LUC A T1Ut4 ( d I L / Hit-$ @ i l ( U ti G F) (DEC Fl
12 2A 146 14 251 10 ?37.29 17 32 3422 012 4A A*4.30 223.52 237.32 17.94 3423.412 *C 137 7, 253.00 217.43 27.96 1116 112 4t A34.6. 2,1.e8 237.31 17.50 3442 2.

nVE 14C.7* 2)).37 237 34 20 11 4346.7

24 AB 224.61 263.00 242.63 17.82 3447 624 aC 230.UA 259 07 241.20 29.91 38b2.924 *U 2J3.40 261 02 243.63 29 2s $307.4

AVE 229.05 2$1 03 ?42.49 25.34 4672.6

39 2A JS4.43 239.67 252.58 15.44 3289 1
3) 54 367.10 2P6.60 252.66 17.63 3281.039 40 367.*3 263.61 252.85 10.60 6637.9

c3 39 4d 371.94 205 60 ?'2 65 17 25 3291.1Y
o AVE 370.2* 286.42 292.69 70 1C 4114.8w

9 48 Ad 418.22 336.5% 267.39 16.17 3255.3m 48 AC 4J9.34 301 66 2$3 67 24.64 5639.748 4D *e2 12 3J4.60 273 33 24.10 $142 1
s

? 48 du 444.55 31J.UU 267.99 15 42 3193.3

AVE 441.00 33F.17 ?$7.33 21.24 43s7.6,

63 2A 343.94 326 1C ?94.91 19.S1 3103.3
63 4A 225.9) 330 30 2R7.91 18.39 3L03.761 *E 232.16 327.01 296.81 11.61 3121.2

AVt 334.L2 328.47 ?R7.?1 19.?e 3496.J

4
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RU4 41201C

232 0 DEG F TOTAL POWER 2 34 9TU/SECMASS FLOW = .0310 L4M/SEC I4LET VAP0t TEMP ==

Z ROD HE AT FLUN WALL SURFACE TEM * VA*0R TEMP NU /PR**.33 REYN3LOS un.
(INI LOCATION (RTU/HR-50FT) (DEG FI (DEC FI

67 (67.55 24 589.69 341.37 297.34 19.53 7168.0
67 (67.4) 4A 548.88 345 69 299.53 17 25 2849.9
67 (67.31 4C 582 84 346.59 301 05 28.80 5703.4
67 (66 7) 4E 572.97 341 94 296.73 18.48 3092.7

AVE 573.59 343.00 298.66 21.02 3713.5

70 ( 71.0) 14 580.40 326.11 303.14 36.15 3249.3
70 (70.8) 1C 576.18 342 40 297.20 25.69 5416.5

.

70 (70.3) 20 567.58 347.90 308.14 27.67 4844.9
70 (71.01 3C 572.70 351.24 307.24 29.05 5890.7
70 (70 8) 40 582.96 355.47 110.50 24.93 4573.3
70 (70.9) Se 595 52 343.79 305.05 21.87 3134 0

AVE 577.56 344.5R 305.23 27.56 4524.8

71 (71.28 20 567.58 349.29 309.64 27.68 4949.8

$ 71 (71 9) 3C 572 70 352.08 309.0C 29.62 5867.4
ba 71 (71.2) 3E 587.20 343 49 299.14 26.57 5316.1
S 71 (71.61 50 571.35 341.15 305.47 23.21 3617.7

o -

4 AVE 574.71 346.50 305.81 26.77 4912.8

I 72 (71 9) 3A 597.04 351.2C 302.16 24.24 3519.0
72 (71.93 SC- 578.59 347.87 301.63 24.98 5569.3

AVE 507.82 349.53 301.9C 24.61 5544 1
:

74 (75.83 to 554.13 313.38 311 8C 37 26 3075.6
,

74 (74.63 2R 566.60 343.52 314.11 37.29 5157.8
74 (75.2) 2C 540.98 341.30 312 61 42.24 6429.8

1 74 (74.3) 20 567 58 340 19 314.23 42 42 5253.4
74 (75 9) 2E 547.40 327.03 312.27 54.04 3362.2
74 (74 11 14 597.C4 342 76 305.77 32 24 5642.5
74 (74.6) 34 577.40 341 30 313.7F 46.97 6427.R

;

j 74 (75.01 3C 572 70 339.88 314.95 51 41 6570.6

74 (74.9) 3D 564 33 339.00 313.42 51.52 6326.9i

| 74 (74.3) 3E 597.20 336.02 304.8* 37.86 5622.6
! 74 (75.8) 49 568.37 345.60 31P.8R 40.82 4771.4

74 (74.11 SC 578.59 344.24 105.11 29.67 5576.4

!

.,

I L .. _ . _ _ _ _ _ _ _ _ . _ _
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*
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j '1 er#
* * ,
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*

74 (74.91 5D 571.35 336.87 111.04 32.04 302&'1 ,' #

j f
1

2
~

4VE '56R.74 139.24 311.77 41.21 515f.4f
' '

1 .
'

/ >; ' , .* ' " ' '
,, ,

ID 354 13 338.00 313.ne 33sie 1244.6, i' - *
' 7 % ( 7&,9 3 "

,
#, 7 5\ ( 76. 4 ) 2C 5 40. f 8 348.52''

'/ 75 (7F.31 2D 5 6 7. 5 P 338.00
' s'- 314.46 # 35.33 6390.2 "'

3

315.3C 48.57 4975.7*

,75 (74 1) 3C 572.,70 344.55 316.82 45.%9 B566 0 g' ,z ,

, 75'(75.43 3E 587 20 331.40 ,306.53
,

47.7 3 5190.7 T!'

,
,

s4 1 75 (77.03 48
^

568.37 351.2D ido.3e 35 32 4796.6 / <''
' #- '.

' *
571 35 337.76 314.2e v e ,3}.10 '3011.2 d8 -.'5.s75 (76.5) 50 * *

-' L
, , ,s ( | fy

_'366.04 341.35 314 52 40.15 - 4160.7 - '' '
,

- AVE "
.

*74 /

76 (76.7) 2A 589.69 142.02 / 313.76 }Y -30 01 3062.0 -

' #' ' '

76 (76.43 - # #28~
,\ 566.60 349.00 %

316.Ze /'
.,33.30 5020 6,

'

ij +y, j 76 (76.11 20 / s 567.58 342 38 316.49 42.41 5007.9
'.76 (77.25 ' 0, ,2 E 547.40 332.54 314.69 A4.41 30az.5

,

. ,

76 (75.9) 34 .} 597.04 235.11/ 308.5" I 45.09 5071.4 -'

> 16 (76.41' '

t 76 T77 01
, 39 577.40 346.49 316.44 .,42.74 6212.3 *

3C 572 70 349.00 31P.34 ' 41 41 6525.4-

. N - ' ,J6 (76.7) 3D 564.33 ', 344.90 316.16 43.75 6250.2
*

3
. 36 476.51 44 * 549.8P 340 20

'

\', 76 (76.5) 4C 582.54 / 349.00 -
( 316.09 32.76' ~2941.3

|f' [d
,

' f* 317.24 40.71 6122.2 '

f,] 76 f 15.7 3 - 4 4E 572.97 1 339 10 312.46 31 06 2994.8
*

-
,

* C3 \ '

tJ )
o'

pg AVE j 571.50 342.70 315.13 38.'86 4751.7* i

,'

. < .-
02 77 (7e.8)

'

1D 554.13 343.50 317.25 30 .2 6 3101.4#. 1

347.61' l. 314.62' 36.49 6392.4
' '

'
77-(76.51 FC 540.98 '

,

77 (77.1) 2D 567.58 346.80' s 317.55 37.37
'

5009.5,

77 (77.9) 3C 572.70 355.58 319.83 < , 35.30 6472.5
77 (77.2) 3E 597.20 335.83 309.16 44.76 50n2.7 ,

77 t78.7) 4R 568.37 358.9n 122.79 29.84 4795.5 t
77 (77.71 50 571.35 343.22 316.52 30.70 3024.2

'
AVE 566.04 347.36 316.87 34.96 4840.0 i, 1

f

78 (78.7) 2A 589 69 352.29 317.39 24.06 3056.5 -

78 (79.4) 28 566.60 360 00 320.58 27.34 4978.9
20 567.58 351.70 319.26 34.06 5002.478 (78 33 '

78 ( 79.81- 2E 547.40 342.26 319.15 33.95- 1080.0
78 (78.01 3A 597 04 342.40 312.1P 39.29 4962.1

"
78 (78.5) 38 577.40 357 43 319.72 33.33 6132.R
78 (78.9) 3C 5 72. 7C 359.R8 321.47 32.71- 6475.3
78 (78.9) 30 564.33 355.60 119.64 .34.58 617A.5
78 (78.6) 44 548.na 347.90 319.91 27.97 29A5.7

*,

%

|

|
t

I

,

h



78 (78.6) 4C 582.84 35m.45 120.56 33.80 6067.1 -

78 (77.8) 4E 572 97 347.41 316.4P 26.49 1075.2
,

78 (78.01 SC 578'59 341.30 311 01 39.06 5004 1
i

AVE
'

572 17 351 39 318-18 32.22 4739.7
!

84 18 512.86 354.30 125.83 25.45. 3174.0
, 84 1C 530.22 346.81 320.39 39.82 -5544 5

84 28 525.71 160.67 328.46
'

30.84 4?70.5'

84 2E 520 54 346.80 126 50 36.42 ^3004.7
I 84 3A 518.11 350.38 323.04 '37 13 5008.R'

84 3R 522 03 359.02 328.72 37.60 5091.3
e4 30 525.71 357.40 327.92 34.47 5152.6 '

84 4D 542.57 363.30 329.50 30 25 4714.5
84 58 517.23 354.96 328.37 27.41 3164.2,

84 SC 523.42 151 48 322.5" 35.44 5491.0

AVE 523.84 354.55 326 15 33.88 4482 4

90 28 486 46 379.8;. 138.64 21 80 4533.0
90 2C 535.82 379.00 336.47 26.93 5732.4

i 90 2E 485.06 362.62 3I6.40 25 76 2926.2
90 34 493.02 363.13 132.47 30.99 490R.8

O 90 38 493 68 390.15 338.23 25.11 5561.8
[ 90 3D 495.41 376.60 337 11 26.85 5715.0
c3 90 3E 424.74 359.72 330.77 28.38 5064.3

{ 90 48 513.86 383.76 340 39 21 79 4584.5
. 90 SC 496.84 362.16 331.43 31 20 5182.9
V) 90 SD 535.91 359.60 33e.28 38.83 1964.4

AVE 496.08 370 26 335.82 27.76 4727.3

96 19 423.93 366.43 345.2* 27.59 2913.0
96 28 444.90 384.39 348.12 22.43 4612.03

'

96 2E 413.12 371 14 345.76 22 35 2968.4
96 34 452 55 370.01 341 30 30 01 4839.2
96 38 437.07 3R9.62 347.26 21.74 5740.3
96 30 434 15 383.61 34e.07 24.45 5452.0
96 40 418.99 383.20 347.4C 21.43 4744.7
96 58 430.69 373.10 346.94 22.39 2906 1

! 96 SC 445.13 36R.92 340.11 29.48 5319.2

1 AVE 433.51 376.73 345.36 24.65 4398.3

i

1

i

,

_ _ . _ . . _ . _ _
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' FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 43401D

Test Date: 10/23/80
Test Type: Steam Cooling'

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As Run Test Conditions:,

Upper plenum pressure 0.141 MPa (20.4 psia)

Initial peak clad temperature and location N/A
initial peak rod power 0.0531 kw/m (0.0162 kw/ft);

l Flow rate 0.0143 kq/sec (0.0316 lb/sec).

Coolant temperature 110 C (230 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
'

initial bund'e water level N/A

B. Summary Results:

Inlet Reynolds number: 4645

(See following paces for additional results.)
i

C. Comments:

,

i

|
|

43401D-1
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E U's 434013

14 5 5 F L OW = .Ji=3 KG/SEL IFLE T V4PO4 TEMP = 118.9 DEG C T3f aL *DbEn = s.42 Kw

i 2 P0u HeiAI tLUX d tLL SU4F 4CE TEMP VA*38 7F9P tl /****.33 heYNULDS 40.' (M) Ld;4IALM tmalitiumi (JEG Cl ( D F P. Cl

.30 2A 44J.sf 120 5e 113 14 17.2e 3494 4

.33 4A *40 2d 119.91 113.12 18.PJ 349F.3.30 4C 422.el 123.55 113 18 ?%.76 7260.6
AWE 437.15 120 36 113.15 2'.6L 4754 0

.61 1C (37.42 124.80 115.27 33.41 5983.7.51 *E F28.86 127.13 114.02 17.7% 3318 2

.61 56 ce9.eJ 126.50 116.33 19.8 3524.3

AWE 718.be 126. J 6 115.77 22 32 4342.7

J 99 2A 1119.JL 133."2 171 54 In.7E J 3 7C . 399 *A 41c9.*J 138.18 121.49 19.54 3362 3 '

99 4C 1153 11 13T.v3 121.59 30.64 6989.3
i e A ve 1107.95 138. 38 121 54 22.94 4574.0u

u
c3 1.22 1C 1302.1, 146.92 127.64 26.63 5770.9""

1.22 4E AJ41.Ga 146.84 129.50 21.0L 3349.4
N Abt 1376.bv 146.H8 12d.62 24.3; 4360 2

1.52 2A ATU3 92 159.64 140.43 23.16 3185 3
; 1.52 *a 1299.77 154.00 140.76 73.13 313).7

1 52 4C 1244.72 157.89 146.29 37.2. oob7.2

AVE 1o32.e1 15 8. e 4 140.49 77.94 4316 1

!

a

+

-- -

- __ - _-._-__._ __
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NUM 43401D

14 55 FL OW = .o143 KG/stC Irn s t V4 F 04 ftnP 11".* DEG : tqT4L #3mte 2.43 XV= =

Z uuD htAT tLUX JALL SJ4FACL Tisp V4P08 TFMP 10 /P440.33 Et " 1LDS NJ.
(M) LU6A7aLn thATT/SJil lefG C) -(DF3 Cl

1.7011.72) 24 176C.4J 165 12 14 7. a 3 2S.36 3246.0
1 73(1 72) *A Aou9.12 17. 33 147.a2 19.76 31$6.1
1 70(1.72) *C A831 56 1T0.01 147.74 31.?* 6392 1

AVt 4607.0, 138.02 147.89 2$.40 42si.*

i 1.7811.80) AC 1728.2c 137.41 147.25 28 17 5871.1
1.78(1 793 3C aubs.e3 171 31 150.21 35.14 71*J.C

Avs 1810 93 173.36 14R.71 31.65 6307.0

1.9311.87) 2L 1771.51 114.88 153.34 32.4A 7393 3

AVE 1771.24 174 08 153.34 32.44 7393.3

1.83(1.83) As 4o02.61 16*.41 150.9A 35.73 3603 4
1.83(1.8*3 2D le*0.2d A/2.*9 154.25 29.53 Sbi6.T

d 1.d3(1 84# 3C Asb3.e3 173.20 152.16 14.92 F490.9
Ig 1.4381.898 JD 1842.76 175.2, 151 96 31 24 7L*4 2

c3 1.83(1 833 4D 1s*8.54 173.J6 153.72 32 72 5529.S

h AVE 1631 61 172.29 152.Al 12.*3 te99.C
u

1.38(1 88) 4d 1862.01 106.31 153.14 36.3A 3o22.7
1. dell.09) AD 1759.92 ITJ.d4 193.81 26.*J 3e24.4
1 48(1 89) le 1963.21 173 29 1*$.49 38.59 3T63.),

' !.88(1.99) 2C 1T11.51 1T2 11 156.25 44.01 t>16.4
1.88(1 891 to 1o40.25 1T3.99 195.77 36.44 5903.9
1 56(1 38) 2E 181u.e4 170 03 153.11 27 31 3910.0
1.88tl.918 3A 184A.t5 111 87 151.71 32 19 '497.5
1. Set 1.89: Je aneu.e. 172. *4 154.95 41.at 7io7.e
1 8981.903 so 1746.91 174 22 156.82 33.57 >>15.0
1.uu(1.9st 26 1894.J1 171.*s 151.22 11.44 e431.1
1.98(1.A7) 50 AT30.01 lo .P0 157.R9 37.1c 3630.d

A WE 1812.07 171.03 154 19 14.91 S241 1

1.1181 92) LD A 7 e9.44 172.36 154.99 29.59 34C0.0
1 4181.938 Jt 1731.*2 165.10 157.11 47.36 S391 3
1.91(1 938 ** A710.97 1T. 69 157.01 34.32 5,95.1

_



.=.

1.9141 91) 4p lo4s.5*, 172 44 156.55 19.66 5932.51 91tl.931 bo 17J0.e4 104.22 194.72 32.7c 31bi.2

AVE 1763 49 17.' . $0 155.14 35.94 4S95.7
1.93(1 93) 16 1602.01 106.92 154.67 38.94 3133.71.03tl.95) 2A 1706 43 109.39 159.83 33.6F 3074 11.03tl.9*) 2d 1903.2A 172.44 15R.77 45.79 5044.0i 1.93(1.935 3A 1o41.05 172.44 191.51 34.ls 2.li.4. 1.43(1.95) JC JU6J.03 112 44 156.56 46 21 6033.0I 1 93tl.9%) JD 1842.10 17*.25 155.31 39.7w 6P83.21.43(1.92) *a lou 9.12 173.06 155.74 26.47 3034.21.93tl.938 4C soSA.56 173.13 156.95 44.9I 6449.71 93tl.93) 4u 4o48.5* 172.84 157.41 4r.R3 5148.8

A Vt 1842.63 171.59 156 11 38.89 4919.4
1.96(1.90) 10 1789.9s 173 00 155.99 S4.60 3101 51.9612.r 2 ) et 1171.31 175.41 15m.M6 41.n; 03>3.61.96(1.97# 3C A863 63 172 95 157.43 47.?t (S99.71.96tl.97) Jt 1741.42 161. a 6 153.51 45.16 526J.71. 4S i l .91) 4d 1716.91 178.J0 159.46 31 22 4974.e1.96(1.908 SD 17J0.01 110.39 159.93 29.99 3042.4O

y AVE 1767 34 172.b4 156.86 37.01 $888.8c3
**

1.98(1 988 ad 1862.61 1o8.76 156.65 39.16 3030.89 . 98(2.003 24 47bo.*J 174.06 158 10 27.79 309C.C*
i 1.98(2.091 JA 1841 05 17).84 155.49 M.% 795.3'

1.78tl.998 3s lu6G.82 170.21 158.59 41.2, 6347.81.96t2.00) 3C ado 3.6J 17 26 159.49 46.26 tS84.61 98tl.998 30 1842 70 173 05 157.95 4+.12 6438 0i 1.98t2 00) *A 1869 14 1 T6. 71 157.70 23.9J 3001 31.98t2 06) 4C AuSA.So IF A J3 ISA.P" 39.06 6304.01.38tl.99) 4U .e48.5* 172 4) 159.41 44.11 Se>L.J
; 1.4R(1.98) 5C 16J4.34 172 40 1*4 55 3*.3J 5292.4

i AVc 1834.50 174 17 157.5m 37.Rt Sv33.9
2.13 Ad 1667.28 173.89 1%2.79 57.36 3i44.74 2 13 28 A097.09 173.JH 165.37 76.91 4324.61
2 13 2E Ao43.e2 174 56 163.21 3*.2, 3047.02.13 J4 1o98.46 17).6C 16".79 30.69 dive.e2 13 3e ro41.u* 172.sv 163.99 54.RJ $2(g,62 13 30 1000 2o 1/5.30 1S3 25 "".74 S466 32 13 *t 1006.89 174.H6 162.74 ??.9e 3333.62 13 24 AT10.cc 171 11 162.00 57.4i 3332.6
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2.13 St Ac*c.5, 1T2 43 1$'.12 4A.92 >7A1.J

Abt 4003.O* 171.75 152.72 4R.5J 4310.4

2 29 ad 1665.au 182.23 167 52 ?7.96 30)C.1
2 29 to 4e01.32 13*. 03 170.92 49.22 4>76.8
2 29 26 .3e3.*2 1e7 10 16R.A9 32.** 2821.4
2.29 de 13:2.AJ 171.36 167.96 4'.40 2909.5
2 29 JA 1599.90 192.22 166.D5 13. T. St.t e .8
2.29 Je 4279.*b 195 16 1 $ 9. 6 7 18.5* 2002.4
2 29 sE A550 63 1d 1. 73 164.7P 31.SJ S212.0
2.29 *M 1362.61 169.64 170 47 Pa.14 4678 7
2 29 >C A>78.70 173.78 1%4.93 30.*7 SJ96.7

A VE 1368 31 163 03 167.89 34.7* 4714.1

2.44 26 1423.93 18F.17 175.99 41.48 4680.7
2.44 2E A4C7.45 153.45 177.60 31 6S 2939.4
2.44 3A 13b5.13 183.58 170.98 17 1 b 4971 0
2 44 3d 1421 80 189.93 174.65 34.96 5871 9
2.44 JD 1368.06 169 34 173.mn 33 11 5988.3
2 44 4E AJe7.83 186.50 171.77 22.93 3011.7
2.44 28 4378 56 184 37 171 82 25.R2 3067.8
2 44 SC 1442 1e 164.61 169.66 32.50 5194.7

O AVE A404.37 186.14 172.66 32.57 4465.7
O
dn



k ur. 439010

( 1455 FLOW = .uJ Ao L Bh/S tL INLET /LPut TEMP = 230.0 DrG F intal P0mtk 2 33 sib />Et=

Z kJb etsi FL0x dtil SU4 FACE Thie VA*1t TEMP MO #P4**.3J RCfnOLwa hu.
( I t. ) L OO A T 10.e (ofL/HR-5JFil (3EG F1 (OE3 FI

12 24 140 59 249.00 235.65 17 28 3494 0
12 44 444.+3 247.95 235.62 la.a3 3497.3
12 *L 133.65 24d.99 235.71 25.7b 726C.6

AVE A36.50 248.65 235.66 2*.6. 4730.o

24 1C 233.73 250.74 233.4R 31.41 5985.7
24 *t 2J1.00 20 L . 91 240.R3 17.7* 3518.2
24 58 218.e> 239.70 2 4 0. P 6 18.91 3324 3

' A vi 227.79 259.45 74P.39 72.12 4342.7
'

39 44 373.79 292 24 250.77 18.7b 717C.3
- 39 *4 370.to 26J.72 2*9.68 19.54 3sb2.3
d

39 *C Jee.12 23J.2H 259.86 32.63 6989.3

AVE 370.19 2R1 00 250.77 22.99 4574.0ya

, u
D 46 1C 431.7% 246.46 261 79 26.63 5770 9,

8 48 *E 4,0 9J 246.32 265.26 21 90 3344.4

AVE +J6.32 293 39 253.51 '4.39 456C.2

* 60 2A $40.07 319.35 294.77 St.3e 3A63.3
: 60 *A $07.06 315.20 285 37 23 13 343).7

63 4C 303.47 310.21 294.*1 37.2. 6607.2

AVn SA7.>3 317.92 2an.89 27.91 *316 1

1

1

,

. , _ _ _ _ . _ _ _ _ . . _ .



. _ _ _ - _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ - - - - - _ _ _ _ _ - _ _

RLJ4 434317

14 55 FL DW = .0316 L BM/s tt I PA E I /S*Cd TEPP = 236." DeG E T374L P0wed 2.33 bib /$Es=

2 ROD HtAT FLU 3 JaLL SUD F ACE TEM * VAple TEMP NU /*R**.33 atfNULch .eJ.
IINI LOC ATibet Idib/HM-Se il ( Dti G F1 ( '3 F 0 8I

$7 (67.05 2A 357.98 329.21 298.10 26 3b 32L6.L
67 167.o8 44 573.*a 340 40 298.97 11.Tt 3130 1
67 167.U) *C 380 67 338.w2 297.94 33 2* 6392 1

AVt 372 75 335.08 t18.34 26.46 4251.4

73 (70.93 1C db7.2e 336.93 296.97 28.17 1871.1
70 (7u.68 sc 29c.co 34J.35 3*2.3R 35 14 7143.0

Ave 273.99 338.64 299.67 31.65 t507 0

71 (73.58 dC 261 49 346.79 3SP.01 35.41 7393.3

ate 361 49 396.79 318.01 32.4 7393.3

72 (71 9) ad 39C.*J 327.93 303.72 15.75 3663 4
72 (72.*) F SbJ.29 3*7.e9 1!19.66 24.5J S026 73

u 72 172.03 JC 240.o9 343.90 335.9' 34.92 ?*94 9

$ 72 (72.*) 30 534.ua 341.42 135.52 31 24 7C 44.2
>" 72 (72 08 *0 285 91 343.50 339.70 32.72 SS29.5
O
U AVL 2 66. t! a 342 13 315.7* 37.R3 Se99 4

74 174 18 16 390.43 331 35 317.6" 36.31 3622.7
74 (74.)s 10 207.34 339.44 398.P3 24.83 Jo24.4
74 (74.48 26 0G3 2* 343 93 313 68 3*."9 5763.$
74 (76.08 2C 501 49 341.79 313.?4 44.01 6216.4
74 (74.4) 20 3d3 29 34).16 312 3* 34.62 3905.9
74 (74.ul 2L ST3 9, 336 00 107.59 27.17 3910.C
74 (75 0; 3A s o J . 'Ic 3*1.36 3*9,a9 37.19 3491.)
74 (74.ol de so9.e3 342.39 310.82 41.97 T267 8
74 (7*.Il 49 544.2J 3 4 5. o'J 314.27 33.57 $313 6
74 (74.28 $C $71.e4 390.63 334 19 31.4* 61J1.7
74 (73.05 20 248.53 328.0b 3??.2? 37.1: 3830.8

A V2 314.35 JJ9. R $ 319.54 34.9 5241..

75 (75.63 10 367.3J 342.24 115 26 ?".49 3400 6
75 (76 13 Jt $*b.19 329 19 31'.99 47.3c :J91.3
75 (75.98 *d 244.2s 3.o . e 0 316.?4 14.1; Sww3.1

._



__ _ - - --

i

75 175 1) *D 385.9A 342.40 313.79 39.66 $934.5
75 (75.es 50 398.53 JJ4. T9 313.59 32.76 31$1.2

AWt $25.95 33v.60 311.32 35.94 4595.7

76 (75.93 le 290.43 332.46 310.41 18.93 4133.7
7S (76.73 2A 357.9d 336.90 312.50 33.07 3074 1
76 (76.3) 2d 66J.4* 342 4U 116.PP 45.7C :(44 0,

75 (76.9) 3A soJ.72 342.4u 33R.31 34.15 3171.4
FS (76.8) 3C 390.6v 342.J9 313.51 46.21 tb33.G
76 (76.*s Jo be4.vo 345.o 4 312.81 39.7C 638).2
FS (76 7# 44 273.41 343.51 312 31 26.47 Jw34.2
76 (76.9) *C 386.P7 343.64 314.51 44.97 c449 7
76 (76.08 *U ads.9A 34J. iC 315.39 4a.83 2148.o

Ave $64.C* 341 38 312.99 3*.R9 4919.4
,

77 (77.01 AD 367.33 343.*0 312.79 26.66 31cl.S
77 (79.58 2C 261.49 341.73 317.96 41 83 63S3.6
77 (77.7) JC 390.69 343.30 315 38 47.20 6599 7
77 (77.bs JE 548.14 3J2.74 33R.32 45.1* 3264.7
7F (77.61 *0 244.2r 352.* 1 113.83 31.'s 497*.84

77 (77.08 SD 248.>J 339.06 312.67 ?9.99 304Z.4,
u
@ AWE $60.17 343.11 314.36 37.*A 4688.e,

-

g 78 177.9) AB 59C.*J 335.77 313.98 39.It 3950 83

as 78 (7R.98 2A >>7.9a 343 34 31$.5p 27.79 3w90 0
78 (78.9) JA $53 72 346 5G 311.89 31.5% $095.3
7H (78.bs 36 >c9.P0 349 18 317.46 41 23 63.1.5
78 (78.8) JC 390.64 345.67 317.2' 4%.?c 6502.6s

7R (78.>4 JD be4.Co 34*. 50 316 36 46.16 64Se.0'
78 (78.6) *A 573.*6 353 00 315.86 23.94 Jww1 3
76 (78.9) *C So6.el 351 19 317.92 33.'d 63H4.5
76 (78.0, 40 atS.9A 342 41 318.93 4P.1/ SOSS.C
78 (78 1) SC 371.u9 342.*2 313.19 15 33 S292.4

j A vt 3oA.4s 345.21 315.64 17.PL 5033.9

84 13 325.*o 339.44 325.e2 92.1r 3244.7
84 25 538 14 344 .( 8 3S9.57 70.91 4J24.6
84 2E S20.96 346 22 325.79 1%.2, 3047.0
84 JA >Jb.J* 348.09 371.43 39.6% L1;e.e
84 Jd 224.!v 3*7.90 326.98 54.43 S.* t 4 6
84 JD 367.21 347.90 3*f.45 9'.7, :*e6.3
84 *t >20.33 346.79 **4.07 31.0b 3333.6'
94 25 342.s c 343.J0 3'5.?1 92.44 33J2.8

4 .

.y _ _ _ _ _ . _ _ _ _ .
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8* SC L24.co 342.3d 3?".21 46."2 5711 3

A VE sci.3J 344.75 324.93 48.5J 431G.4

93 18 327.Fe 36J.02 333 54 2 7. R0 3050 1
@J 2B 3u7.6a 303.25 319.66 48.2a 4576.8
9' 2C 303.t0 30s. 89 335.65 22.54 3651.4
93 2E $94 9u 331 23 334.3? 41.ao 2989.8
93 34 307 19 3?9.99 333.R9 33.74 SCce.8
93 36 497.93 335. l u 337.41 3R.54 3602.4
93 JE 3CC.9J 359 12 328 61 31.P3 52.2.0
9' to 493.3u 3T1 56 33R. 8 4 29.14 4678.7
93 >C 390.*. 353.ou 32R.R7 30.91 S396.i,

AVF 533.4% 301 46 334.20 34.75 4744 1

96 2B 451.32 366.90 14R.78 41 4b 4080.7
96 et 446.1.- 3o2.21 342 67 11 63 2939.4
96 3a 4J9.43 302.44 370.76 37.16 4974 4
93 3d *20.6s 373.88 146.37 34.4o i s 71.9
96 30 439.96 373 48 344.83 13 11 5968.3,

96 *t 439.ed 367.70 141.10 22.9J 39.1 7
96 56 430.9) 353.80 341 28 24.82 3007.8

# 96 3L $37... 304.30 337 39 32.56 3194.7
.
O AVE **3.13 367.06 342 78 3 7. 51f 44u5.7
O
6

i

1

1

k
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMMENT SHEET

Run: 40601E

Test Date: 11/26/80
Test Type: Steam Cooling

Blockage Confineration: 21 rods blocked, noncoplanar,

long sleeves (36%)

A. As-Run Test Conditions:
,

Upper plenum pressure 0.141 MPa (20.5 psia)

Initial peak clad temperatum and location N/A
Initial peak rod power 0.43 kw/m (0.013 kw/f t)

Flow rate 0.12 kg/sec (0.026 lb/sec)
0Coolant temperature 110 C (230 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
initial bundle water level N/A

B. Summary Resut ts:

Inlet Reynolds number: 3796

(See following pages for additional results.)

,

C. Comments:

| The power and flow were reduced approximately 23 percent to provide data at a

lower Reynolds number.

!
f

d

'

i

,

|
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Kur. 40Sn1E

9455 FLOW = .U118 K G/st L I=tET VAPOR TEMP 116.9 DFG : tnt &L P0mid = 1.Jo nm=

2 90D Ntai FLUX 4tLL suaFACE T E.4 7 VAp]* TFMp 90 /P***.33 kEYhClos N1.
(M LOC AT14;n ten 11/5 M3 (DtG 69 (3F". Cl

eld 46 371.*/ 12).56 113.OR 14.33 2866 7
.30 2A 360 20 A44.93 113.n7 15 19 2069.4
.30 *E JTc.7f 120 1> 11?.07 15.39 2668.5

A Wt 369.51 120 21 113 07 14.9e 2868.2

.61 AC 567.04 123.98 115.12 25.32 4934.3

.61 38 27C.24 124.41 115 95 33.96 5692 2

.61 se 340.62 12S.90 11%.97 15.47 2e93.8

AVE S$9.24 124.76 115 66 23 6L 4506 7

.99 18 933.** 139.e5 121 25 14.12 2759 4
99 2A 929.b9 139.07 121 23 14.93 2761 2

.99 4C v41.96 136.78 121.43 26.6) 5773 8

.99 4E 921.09 137.u9 121 24 15.44 2765 9
$
es AVE 931 53 138.49 121 29 17 50 35.3 1o

h 1.22 1C 1093.51 146.55 1 %.99 29.99 4759.0
k 1 22 J6 1983.e2 1*9.22 129.49 21.?> $3i3 3

1.22 56 4062.tv 146.17 129 19 17.3b 270).8

A VE auo6.4A 1*7.31 128.54 70.5% 4259.3

1 52 Ad 1437.34 132 58 139 13 IS.12 2617 6
1.52 2A AJob.CJ 1o3 28 119.23 15 13 20(2.4
1.52 4C 4419.*4 156.36 119.45 1'.ag $447.3

A VE 1413.92 101 41 134.?7 S3.79 3535.8



._

RUN 40691F

9455 FL OW = .0118 KG/Stc INLET VAPOR TFMP 119.n DrG C TOTAL *0.dR= A.7o M.=

Z R0D HEAT FLUX JALL $U<*Act TE98 vap09 TE9P N0 tot **.33 EEth0LD5 hu.
(M) LOCATILh thATi/54MI (DEG C) (DFG C)

1.7C(1.68) 2A 1*07.97 167.07 149.05 16.5e 2658.9
1.70(1 69) de 1314 70 17J.93 147.48 ?1 16 4296 5
1 70(1 6el 2C 1399.59 165.T1 144.6? 26.80 SJ84.5
1.70(1.69) 2E 1405 35 168.81 145.2* 15.4$ 2039.3
1.70(1.698 4A 1402 4J 162.10 145.39 21.90 2677.7
1 70(1.703 48 A398.d0 163.38 149 12 22.81 4247.J
1.70(1 71) 4C 1431.50 170.61 146.46 23.74 $375.8
1 70(1.70) 4E 1906.7o 166.93 145.71 17 1o 2674.8,

AWE 1903.4 161.58 146 01 20.70 3744.46

1 78(1.79) dC 1499 59 171 23 148.4? 24.40 6677.9
1.78(1.76) 3C AJ75.C4 168 75 147.67 26 12 61CC.9
1 78(1.783 Jo 1412 45 170.00 140.00 26.a4 6627.4

AVE 1395 69 173.00 14R.36 25.81 6468.7

$ 1.93(1.81) 3E 1 G4 12 170.63 146.63 21.79 6435.5
1.83(1 8h) SC 1493.83 167.52 149.?e 77.46 $7J).6

AVE 1403.9d 163.07 147.97 24 1;; 5935.6

1 95(1.85) le 4432.20 174.89 149.2? 14.2J 4363.7
1.85(1 80) 2A 14b7.91 169.99 140.31 17.4F 4518 6

AVE 142C.09 172.44 149 26 15.45 4441.2

1 88(1 89) 2D 141C.84 173.66 151 52 ?3.96 6S15 1
1 88(1.88) 4D 1386.42 1F1 83 197.98 25.24 6503.4

AVE 1398 63 172 74 153.25 24.60 6549.2

1 91(1.91) IB 1432.2J 174.89 150.97 15 17 4C19.C
1 91(1 99) AD 1494.8J 171.03 150.27 16.99 3736.J
1.91(1 923 et 44w5.53 170.61 151.1? ta.44 3>T1 1
1 91(1.943 SD 1414.4* 162.74 159.48 ?9.a7 3932 4

AVt 1911.73 17J.62 15n.67 19.99 3019.0

1 33(1 92) 10 1394.89 173.02 150.o? 19.74 3>13.J

_ _ _ _ . _ _ - _ - _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ -
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(

1. ".T! 1. 9 21 3A 1412.21 165 15 150.77 34.90 465,5.41.'93 : 1. v2 p JD 1412.4k 174.27 153.61 ?6.96 7005.5
1,43fl 93) *A 14C2.40 163.u9 152.45 31 59 29L4.6
1 13tl.93) 40 1390.00 171 28 156.34 31.99 469).5
1 93(t.93! 40 1366.42 173.45 154.64 30.07 5794.9
1.93(1.97) SC 1403 83 168 16 152 11 30.91 4570 6
1.93(1.S;t 30 1914.4, 1u3.89 151.1* 2R.74 3t71.8

A VE 1403.AF 168.39 152.75 29.24 4577.2

1 96(1 968 18 1*32.2J 176 11 152.23 15.2C 3306.5
1 96(1 96) IC A367.10 173.26 151.01 25.99 5C33 8
1.96(1 953 10 1J94.0 3 170.04 1*1 93 19.70 3261 7
1 96(1.96) 4A 1907.97 173.61 152.86 17.20 3036.9
1 96(1 96) 2C 1499 59 174.25 154.73 28.23 5873.9
1.96(1.958 2D 1410.8J 171.23 15*.52 30.74 5386.e
1 96(1 963 36 14C2 68 1T1 8 3 196.57 36.21 4829.4
1.96(1.979 56 140s.64 165.73 151.52 29.6 2e21.76

1.96(1.991 2D 1914.44 105.07 151.6a 27.26 3304 1

A VE A404.25 170.91 153.34 25.47 4116 7

1.98(1 99) AC 1367.10 170.61 152.03 25.95 4847.2
3 1 98(1.9ul 2d 4374.7o 174 89 156.09 24.89 5009 2
0 1.98(1.97) 2E 14C5.*5 169 39 152.P6 21.74 30L7.7$ 1 98(1.983 3A 1412.21 164.53 153.73 44.5. 4138.4
>" 1 98(1.98) 3d 4402.ed 171 95 157.55 19.31 4721.3R 1 98tl.99) 3C 1375.04 174 15 15R.47 34.33 3459.5b 1.98(1.96) 4A A402.40 164.50 154.49 35.h 2671.4

1 98(1 9b) 46 1398.8u 113.60 158.37 31.19 4064 2
1 98(1.998 4C A431.50 175.4A 157.63 31.54 4e84.9
1.98(1 90) *u 1386.42 172.44 156.33 29.37 49G5 5
1.98(2.003 4E 1404.73 171 23 153.52 ?a.23 io96.4
1 98(1.99) SD 1414.44 161.74 153.16 24.*> 3143.7

A VE 1398 14 170.97 195.35 13.41 3939.3

2.J1(2.01) 2C 1359.C1 173.06 156.51 32.3A 5413.6
2.31(2.00) 20 A41G.e3 173 05 157.23 30.37 4835 2
2.01(2 011 3A 1412.21 1o1.55 154.94 19.49 4168.3
2.31(2 021 3L 13cC.33 175 09 159.67 34.4) 3*67.e
2.01(2.001 JE 1404.a2 173.61 152.59 ?7.4, 4344.2
2.11(2 05) SC 4403.HJ 165.68 154.92 46.13 4573.6

AVE A391.12 17J.84 155.97 35.03 4470.5

2.'3(2.02) 28 1346.47 177.94 157.59 22.37 4715.4



2.03(2.02) 30 1912 43 173.12 IST.27 35.SJ 5192.2
2.03(2.03) *A IJ61 0: 166.33 156.82 36.5: 2639.6
2.03t2.64) 4E 13cS.C3 172.83 155.49 19.95 2e33 4
2.1382 0Ss S8 13A2.1J 169.17 157.07 30 11 27L3.7
2.03(2 101 SC AJS2 12 167.53 157.C0 45 16 465d.2

AVE 1438 21 170.99 156.R7 31."3 3795 5

2 36t2.044 JD 1412.*S 173.58 158.21 35 51 5071 3

AVE 1412.45 173.38 158.*1 35.57 5071.3

2 38(2.07) 3E 1304.62 172.44 155.61 27 13 4514.2

AVE 1304 62 172.44 159.61 27 13 'SA4.2

2 13 1C 1299 32 171 51 157.C9 31.51 4711 9,

2 13 2B 1346.47 174 27 161 64 25.63 3572 1
2.13 2C .359.01 176.C8 161 07 35.23 4465 3
2.13 20 1353.34 177.94 162.36 24.17 3569.4
2 13 3C 1360 53 176.73 163.71 46.49 3932.6
2.13 3u AJ37.7A 178.18 161."9 31.12 4548.4
2.13 3E 1304.t2 173.57 147.96 29 12 4573 1

g3 2.13 4A 1361 03 168.20 161 47 51.14 26C8.9
c3 2.13 40 1341.13 176 72 161.53 29.7J 4C47.0
$ 2.13 5d 1312.40 168 15 160.64 44.29 2696.2

% 2 13 SC 1332 14 171.83 157.94 34.00 4638.2

b AVE 1338.85 174 38 165.63 34.61 3942.3

2.29 10 1283 42 178.66 154 10 21 91 2363.e
2.29 26 12(4.07 189.04 1$7.3T 19 32 37e$.2
2.29 2C A266.35 191 61 166.42 32.01 4830.9
2.29 2D A4SS.50 183.44 ISR.P9 27.11 3865.e
2 29 2E A237.82 179.18 164.56 21.3: 2455.9
2.29 3A 1299.A3 173 81 154.94 59.49 42J1.1
2.29 3R A3G2.Si 166.30 168.11 ?7.49 4634.0
2.29 3C 1311.e4 164.64 158.5? 16.99 4640 1
2 29 30 1278.2i 195.34 166.77 26 2: 4873.9
2.?9 3E 1234.u2 179.78 1$7 69 25.19 4369.4
2.29 *A 1279 20 174.89 166.76 3R.9; 2474.7
2.29 46 1296.26 185.07 IS8.R? 25.93 36L6.4
2 29 40 1268.16 185.28 166.93 22 9* 4C11 3
2.29 SC A266.63 177.08 162.55 3*.54 44c 7.C
2.29 50 1252.72 176.15 164."7 25.86 2578.8

AWt 1277 66 1RI.41 166.36 2a.35 3837.2

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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2.44 AC 1095.99 192 22 166.53 23.71 4223 4
2.44 2D 10es.10 137.98 173.29 24.le 3878.6
2.44 2E 1067 86 180.98 149.19 22 26 2*38.6
2.44 38 1107 36 189 51 173.05 25.29 4844.5
2.44 3C 1C94 00 189.01 172.84 24.53 4971 5
2.44 30 1101 59 189.41 171 4R 24.55 4967.s
2.44 3E 4999.62 182 25 167.15 ?4.7) 42 3.7
2.44 48 111e.53 187.68 173.67 26.06 3bv3 3
2 44 40 1997 90 186.49 171.99 24.89 3969 7
2.44 58 1683.76 179.31 170.26 29.46 2469.1.

AVE 1995.99 155.44 171.95 24.97 3995.c

,

S
8
-
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kute 4So 1En

1455 FLDd = .L2Su L BM/S tC INLtT W4PdP TEMP 230.0 DEG C T3Tal POWEx= A.so BIL/5EC=
,

2 400 HL AT (LUk J4tL !U4 FACE TE1a VA'3a TE90 Mit /Pt**.33 dirN0LuS N0.
(Ikl LOC A TitJn toluten-set) (DEG ft (der,p3

12 18 417.74 249.bu 235.54 14.3s 2dL6.T
12 2A 11*.19 2*7.d8 235.53 15.19 2eb9.4
12 *E 419.42 245 26 235 53 15.39 2868.5

.

A Vt a17 12 24 d. 3 3 215.53 14.96 2868.2

24 1C A79.T2 255 17 239.22 75.32 4934.3
24 3d AuG.7% 223.94 245.72 31.a. 5692 2
24 2B 171.32 2>H . 62 240.66 15.47 2b93 6

AVE 177.2/ 2b6 58 246 29 73.6. 4506.7

39 18 295.86 253 37 25n.26 14.12 2759.4
31 2A 294.09 253 40 250.22 14.03 2761.2
3% *C 298.57 2Fd.20 25P.59 26.h3 5773.8
39 4E 29A.92 240.20 253.24 15.4* 2F65.9

O

@ Avt 295 25 281.29 250.32 17.5 e 3312 1o
% 49 1C 346.6J 295.79 260 39 2'.99 4759.0

49 Ju 343.4o 33 3. b0 265.23 73.2* 5313 3* 49 38 342 97 295.11 ?64.54 17.36 2745.8

AVt J44.3* 297.17 253 37 7'.54 4229.3

; 63 A8 *b5 59 326.64 292.43 16 12 te17.6
! 60 2A 4J9.Ou 325 90 $92.61 15.13 2cw2.*

61 *C * 4 9. 9w 3tt.J5 281.31 30.8% ***T.)

AVE **8.ab 322 53 2a?.69 70.79 3535.8

-

|



RUN 406SLE

9455 FLOW .026C L8MISEb INLE7 v4 POW TEMP 230.0 DEG c TOTat PD.En = 1.Jo stb /5EC= =

Z POD HEAT FLua dLLL SutFACE Temp V4818 TCP* NU #ptee.33 FEfhdLC3 ha.
(IP) LOC ATILN toTL/Hk-$dil tuGG F1 (3FG F)

67 (66 3) 2A $46 27 332.72 293.09 14.58 2628.9
67 (66.7) 28 933 74 338.09 297.46 't.10 4296.5
67 (66.08 2C $43.eA 330.29 292.32 26.au S3a4.6
67 166.73 26 445.5' 333.95 293.51 15.4 2039.5
67 (66.Ss 4A 444.50 323.79 293.69 ?1.96 2077.7
67 (66.8) 48 443 30 336.89 298 62 27.8i 4447.3
67 167 51 *C *S3 73 339 10 295.63 23 72 S37).6
67 (67.bl 4E +45.e7 332.47 '94.77 17.lb 2674.e

'
AVE +44.84 333.e4 294.43 20.7s 3T44.4

73 (70.4) 2C 443.61 340 22 299.15 24.46 6677.9
70 (e9 21 3C 433.d3 33).75 297.80 ?6 11 014;.9
73.G70.*) 30 447.c9 335.00 330.19 2e.8* 6027.*

e *

A VE 442 3T 337.99 299.P" 79.41 64e8.7
k ~

3E $45.C2 334 13 205.94 20 79 c135.5c3 72 (71 43
$ 72 (74 01 SC 444.95 333.53 333 75 27.4% $735.0
-

9 AVE 445.C0 336.33 293.34 24.16 593).6m
73 173.08 18 *23.9) 346.80 350.*9 14.23 4363.7
73 (73 33 2A 4,6 2T 337.99 370.76 17.47 4)ie.t

A Vt 43G.11 342 39 31*.67 15.4> 4444.24

74 (14.58 2D 447 11 344.39 394 34 ?1.9c 6515 1
74 (73 9) 40 439.** 3*1.29 337.3s 79.?* c'83 4

AVE 443.31 342 94 337.85 24.6( e349.2

75 (75.33 18 453 95 346 80 333.56 19.17 *019.0
. 75 (76.73 au **2 69 341. 3C 132.39 16.SL 3716.C

75 (75.03 26 **3.56 334.10 311.99 18.44 3571 1
75 (74.u8 30 448.J2 344.94 302.R7 29.*7 39J2.4

A VE 447.43 335.03 3S3.21 19.99 3e19.0

76 (79.68 au 442.09 339 33 ??3.6A 1".7 35.3 3



76 (75.6) 34 447.64 329.27 303.3a 14.9t 4655.4
76 (75.01 30 447 09 345.68 33P.51 26.06 700S.5
76 (76.08 4A 444 5J 327.01 336.41 31.59 2904.6
76 (75.9) 48 443.30 340 31 313.40 31.99 4495.5
76 (76 03 4D 439.4* 338.81 310.35 30.07 $794.9
76 (77.68 SC 444.95 334.72 395.79 3*.94 6576 6
76 (75.el SD 448.J2 327.CC 304.12 ?8.74 J67. 8

AVE 444.74 335.10 306.95 24 44 4577.2

77 (77.31 Ad 45J.92 349.00 106.01 15.20 33co.5
77 (7T.18 1C *sJ.JA 338.46 313.Pi 25."9 $033.8
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

R un: 40901F

Test Date: 6 /18 /81

Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, noncoplanar,

long cleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.142 MPa (20.6 psia)

Initial peak clad temperatute and location N/A
initial peak rod power 0.413 kw/m (0.0126 kw/f t)

Flow rate 0.0119 kg/sec (0.0263 lb/sec)

Coolant temperature 113 C (236 F)

Average and range of initial 1.83 m

(72 in.) housing temperat ure N/A

Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 3811

(See following pages f or additional results.)

C. C omment s:

The power and flow were reduced approximately 23 percent to provide data at a

lower Reynolds number.
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! FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK
! SUMMARY AND COMMENT SFEET

Run: 432028

Test Date: 6/25/80
Test Type: Steam Cooling

Blockage Configuration: 9 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.143 MPa (20.7 psia)i

Initial peak clad temperature and location' N/A
Initial peak rod power 0.103 kw/m (0.0313 kw/f t)
Flow rate 0.0280 kg/sec (0.0618 lb/sec)

Coolant temperature 112 C (233 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 9180

(See following pages for additional results.)
,

C. Comments:
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N ASS FL DW .C281 KG/$EC INLET VAPun TtMP= 111 7 LE G C T1T4L POWER = 4 75 KJ=

Z ROD HE A T F LUX W4LL sukFact TEMP VAPOR TE1p NU /PR**.33 REfMOLDS NO.(M) LOCATION (d4T T/5 CM) (DEG CI (CEG C)

1 70(1.72) 2A 3439.17 176.13 148 13 31.31 6417.0
1.70(1.72) 4A 3444.67 l e 3. 4 4 15G. A 9 26.07 5671.0
1.70(1.73) 4C 3437.75 A71.03 149.57 44.44 10806.8
1.70(1 71) 4E 3469.Ce 4 7 8.J 7 146.31 29.63 6177.5

AVE 3447.67 170.67 149 05 34.11 7268.1
1 7B(1.80) 18 3 5 4 3.5 C 176 01 150.61 35.44 6579.8
1.78(1.79) 1C 3425 32 17*.35 147 56 43 45 10983.8
1.78(1.80) 2D 3431.15 178.*7 153 32 4$.35 9529.2
1 78(1.78) 3C 3520.51 178.41 A51.98 52.32 11555.6
1.78(1 79) 4D 3477 34 102 14 154.28 42 13 8947.9

AVE 3479.57 178.Ju 151 55 43.94 9519.3
1 80(1 83) 1D 3399.es 181.16 151 69 29.05 7535.2
1 83(1.82) 2D 3431.19 le0 25 154.07 44 38 9843.0g3

(d 1 80(1.81) 3C 352C.51 180.32 152.u9 53.80 11101 9
E$ 1 80(1.83) 3E 3459.73 179 79 149.54 39.9 6 11522.3b3 1 80(1.81) 48 3415.49 1e4.95 150.10 44.50 9081.L

| 93 1.80(1.823 50 3449 2C 179.93 152.45 31.64 6955 3
J u

4VE 3445.99 Ae0.50 132 77 43.96 9339.7

1 83(1.85) 1C 3425 32 176 03 149.50 45.34 14570.5
1 83(1.86) 2E 3497.e4 17t.51 153.00 37 66 8860.0
1.83(1.86) 3A 3334.61 lbl.J2 151 42 39.18 14165.9
1 83(1.85) 58 3367.63 174.o9 154.12 41.07 9317.3

| 1 83(1.84) SC 3613.79 179.36 150.58 43 5A 12741 1

AVE 3447.84 177.69 151.72 41.35 11931.0
1.88(1.91) 1D 3399.ef 178.A3 154 49 36.23 6115 2
1 88(1.91) 28 356C.33 170.70 157.00 57.00 9691.4
1 8e(1.711 FC 3454.e7 176.44 152.16 65.44 12469 7
1.88(1 918 2D 3431 19 177 24 157.AA 57 72 9835 8

>

i 1 88(1.91) 2E 3 49 7.e 4 A76.33 154.94 41 20 5954.6
1.88(1.92) 34 3334.01 A79.A5 153.37 44.98 10191 4
1.68(1.91) 34 33e9.2e 475.90 157.41 61.46 11930.6
1.8e(1.99) 3C 352C.11 179 11 156.37 63.24 12715.8

.

.
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1 88tl.91) 3D 3391.68 4 7e. 3 4 156.77 67.41 12320.61 88(1.911 *E 3459.73 les.Jo 152.39 43.50 10335.0s

1 88tl.091 48 3415.49 179.50 158 95 55.9 7 9587 31 68tl.89) SC 3613.79 174.09 A54 01 46 00 10442.61 88tl.90) -50 3449.2C le2 85 153.14 31.13 6097.5
4WE 3455.24 176 67 155.6A 51.45 9792 1

1.91tl.941 10 3399.00 175.44 155.69 43.46 6143 71. 91 t l .94 ) 2C 3454.e7 166.17 156.97 57.95 12404.3
1 91(1.93) 2D 3431 19 179.A4 A5a.20 55.25 9644 71.91(1.92) 3C 3520.51 176.70 137.5u 71.35 12275.31.91tl.945 3E 3459.73 182.34 153.36 41.38 10244 41.91tl.92) 48 3415.49 179.93 159 91 57 34 9304 01 9111.93) SD 3449.20 le9.Sv 150.57 25.83 58J8.3

AVE 3447.23 100 48 150.u8 53.36 9407.8

1 93(1.951 2A 3439 17 177 33 156 40 41.34 6008 41.93(1.96) 28 3560.33 102.25 159.4A 52.26 9612.91 93(1.95) 20 3431 19 iel.v9 159.19 53.47 9610 41.93t1 961 2E 3497.e4 lug.J9 156.uk 37.68 5960.51.93tl.96) 34 3334.61 Abs.Jo 155.03 45.56 19069.1e 1.93(1.96) 38 3389.2P lo 3. Au 159.06 54.49 11890.7hj 1.9311.94) 3C 3520.51 A c c. A l A5d.2* 62.54 12284.31 0 1.93(1.96) 30 3391.e8 t el. 78 15u.30 56.47 11971.9hj 1 93(1 96) 4A 3444 67 179.78 150.70 43.06 5881 1: e 1.93(1.94) 4C 3437.75 4el.d6 138.47 56.94 11747.8*
1 93tl.94) 4E 3469.08 let.18 156.06 29.20 5997 71 93(1.94) SC 3613.79 lo l.s 2 154.33 46.92 9976.5

4VE 3 4 6;C .e 3 161 32 157.57 47.99 9250.9
1.96(1.991 1D 3399.eC Ae2.94 157.77 13 66 6108.2
1 96tl.981 2C 3454.67 Abb.w4 156.S7 49.56 12241.11.96tl.98) 2D 3431.19 103.J2 A60.17 45.49 9504 31 96tl.96) 3C 352C.$1 104 28 134.2) 54.26 12215.7
1.9681.97) 3E 3459.73 Ab4.73 133.07 43.17 19140.?1 96(1.96) 46 3415.49 A u 4. 3 2 161 2J 43.24 9330.9
1 96(1.983 50 3449.20 409.70 158.69 32.Al 5909.3

LWE 3447.23 164.25 158.67 43 60 9338.6

1.98t2.03) 24 3439 17 lol.o* 15e.08 36.42 5981 51 98 t 2.01 ) 28 356C.33 lo e. 79 161.51 46.79 9501.11.98t2.00) 2D 3431.19 l b c. d o leo.96 44.03 9537.2
1 98t2.01) 2E 3497.e4 4t3.do 1 58.s2 34.81 $965.3

1

_. __ __
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1.98(2.018 34 3334.61 162 22 157.01 45.59 9977.8
1 98(2 01) 38 3389 26 109.43 161.19 45.84 11735 1
1 98(1.99) 3C 3520.51 ta6.49 160.36 50.72 12149.0
1.98(2 01) 3D 3391 68 ab7 39 100.44 48 25 11849 3
1 98(2 01) 44 3444.67 l o 2. e J 160.77 39.8 3 5914.4
1.98(1 99) 4C 3437.75 ie 6. d 4 160.23 41.59 11675.5
1 98(1.993 4E 3469.06 l e 9. u 8 158.79 27.42 6023 1
1.98(2 001 SC 3613.79 104.74 156.34 47 22 9841.5

4VE 346S.83 165.01 159.53 42 96 9179.2;

2.13 18 3126.01 176.49 163.04 58 02 6439.1

2 13 1C 3230 22 175 32 159.93 57.33 11139.4
2 13 28 3133.e3 164.65 166 15 56.08 8226.4
2.13 2E 3237 14 lu5.Jo A6J.62 37.51 5962 0
2.13 3A 3157.53 Abt.se 1e1 80 58 33 9998 1

! 2 13 38 3291.e1 167 29 165.70 59 04 9778.6
2.13 30 3145.12 lo t. o b 164.99 54.85 10317.3
2 13 40 3206.30 4b6.10 166.19 53.20 9193.6
2.13 '8 3183.79 177.33 163.57 67.23 6360.3
2 13 5C 3174.41 A79.A0 161 85 63 29 10870.6

AVE 3188.63 182.26 16J.90 55.39 8028.5

b

M 2.29 1D 2990 11 A92.50 167 92 24.50 6058.0
c3 2.29 28 2954.58 195 12 171 64 40.71 8654 2

$ 2 29 2C 2986.66 Ave.20 169.99 41.98 11025.2
e 2.29 ZE 3023.66 190.d2 108 54 32 96 5848.6
* 2.29 3A 2888.93 185.33 160.95 53 23 9849.9

,
4 2 29 38 3074.52 197.o0 171 39 43.21 1G569.2

2.29 30 2 95 8.7C 197.2* 179.*7 41.25 10915.4
2.29 3E 2923.69 4e9.61 165.6u 41.19 10147.1

2.29 49 32C 9.4 3 494.5J 172.71 47.65 8930.8

2.29 5C 3109.24 Ab5.J4 166.08 57.30 10308.04

}
2.29 50 2921 53 194.7v 169.J * 27.7G 6018.6

4WE 33C 3.7 3 192.67 109.21 41.52 8936.4

! 2.44 18 2576.9C lb7.o* 172 17 40.42 5938.9
2.44 1C 2573.1C ace.22 169.35 45.75 10199 1

2.44 28 2445.67 494.85 176.47 42.92 6917.6

2.44 26 2563.P5 1s4.79 173.G7 29 35 5766 8
1 2.44 34 2536.77 466.04 171.72 50.21 9744.5

| 2.44 38 255C.59 . 28 170.24 40.89 1103u.1
i 2 44 30 2559.Er 198.47 17).26 40.84 41226.4
9 2 44 4D 2604.93 \98.69 176.2J 37.14 9177.2

i 2.44 54 cc46.A4 108.79 17) .w 9 46.66 2863 9
l 2.44 SC 2844.30 409.76 171.36 51.70 9920.7

AVE 2590.29 192 92 173.70 42 48 8782.3
a

_ _ . _ . _ _ _ _ _ . . _ . _ _ _ _ _ _ ____
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404 4320?B

4.r> ofataEC231.* DFG e 7nTAL Pftwdd1455 FL Cm = .vedo LeM/StC IAET HP JR TEMP =='

Z RdD Ht A l FL L' A 44LL $0gF ALE TE1e VA*38 TE"* 40 /P4**.33 h V:ed d) NO.

IIP) LOC AT a b.t 4ofutHR-SJeTI (DEG F1 (OFG Fi

12 2A 2T8.8o 256.48 237.01 24.45 6910.7
12 4A 215 22 250.e8 237.93 23.9s 6909 1

12 *C 27J.36 251 09 237.86 52.5i 13962.1
12 *E 506.20 252.47 237.00 31.ao c933.0

AV6 273.93 254.18 237.90 32 73 86b3.9

24 ab 993.26 204.16 243.78 27.51 6921.7

24 LL 4J2 6, 233.03 241.R8 45.6c 11624.5
24 *U **8.2e 201 53 243.92 55.33 104T2.4
24 36 452 29 207.2% 243 3R 31.4i e930.6

A VE 444.40 265.24 243 11 39.73 6957.4

39 2A Tle.31 2'44.20 253.71 27.36 6e47.7

39 4A 193.92 2 4 3 . 'J 1 253.31 27.74 e635 5
,
u 30 *L 116.e) 2A3.H9 2*3.31 57.30 132H5.6
N 34 *E 690. w 281.24 253 20 37.11 6080.4
o
N

? A WE 108.3* 297.58 253.76 16 15 6313 1
Ch

4R Ab 66J.7J 316.63 267.86 26.91 6554.2

45 AC 812 54 303.23 ?64.24 47.57 112a3.2

49 4U 86e.t* 339.59 279.14 45.3t 10126.5
48 Se aus.95 311.*1 268.65 31.51 t*55.7

AVE 071 79 313.21 267.74 17.a* e 5 07.4

63 2A AC59.*2 333.23 296.64 6 .71 6918.5

6' *A 1930.9% 326.08 24R.63 38.76 5762 5

30 44 Awlo.CI 320.o0 297.62 71 0 Cob 2.8
6; 4t a 4 3 ) . 7') 325 22 ?87.77 4'.5" 6445.9

AVt 1933.25 326 03 ? # 7. 4 0 46.54 7444.9
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M D1 432028

0620 L8M/SEC INLET WAPLA TEMP = 233.0 DEG F T3T4L PubERMA55 FL0d =
4.50 STu/SEC=

i

Z R OD HE A T FLUX d ALL suuie;t 1EMP VAPOR TEMP 10 /PR**.33 REYNOLDS NO.
IIMI LOCATIO1 ( BTU / H R-5 CF il 40EG Fl (LEG FI

67 167.7) 2A 1090 07 349.03 298.63 31 31 6417.0
i 67 (67.9) 44 1091.61 362.20 302.35 26.37 5671.067 (67.11 4C 1069.62 33C.oS 191.23 49.44 19806.8i 67 (67.33 4E 1099.!! 332.22 298.96 29.63 6177.5

4VE 1092 76 353 60 300.29 34 11 7268 1
,

70 (70.7) 18 1123.14 348.82 303.10 35.44 6579.8
70 (70.61 1C 1065.6e 347.62 297.00 43.45 10983.8
70 (70.75 2D 1087.54 353.24 307.98 46 35 9529 2
7C (70.2) 3C 1115.25 323 1) 305.b7 52.32 11555.6
7C (70.5) 40 1102 17 359.o6 3wg.70 42 13 8947.9

AVE 1102.80 3b2 34 304.79 43.94 9519 3,

71 (72.13 10 1077.*4 358.09 303 03 29.05 7535.2e 71 (71.69 2D 1087 54 436.95 309 33 44.38 9843 0gj 71 (71.11 3C 1115.e! 336.J3 307 29 50.80 11101 0c3 71 (72.1) 3E 1096.59 325.o2 301 17 37.96 11522.3
@j 71 (71 3) 48 1082.56 339.22 312.98 44.50 9081.1
. 71 (71.7) SD 1393.25 325.70 306 23 31 64 6952 3

AVE 1092.23 326.90 306.99 41.06 9339.7.

72 172 7) IC 10 6 5.6 e 348.d6 301 10 45.34 14570 5
72 (73.25 2E 1108.67 349.71 307 40 37.66 8860.0
72 173.2) 34 1056.93 337.84 3U4.25 33.18 14165.9
72 (73 31 58 1067.39 346.o0 309 42 41.07 9317.3
72 (72.43 SC 1145.42 4:3 26 303.0* 43.51 12741.1,

4

4WE 1092.82 351.o8 30s.10 41 35 11931.0

74 (75.21 10 1077.59 352.o4 319 98 36.2 3 6115.2
74 175.38 28 1128.47 st3.ob 315.6v 57.00 4o91.4,

74 (75.03 2C 1094.96 345 29 312 36 $5.44 12469.7
74 (74.73 20 1087.!4 3;1 33 314. d v 57.72 983).8
74 (75.3) 2E 1108.67 349.*u 310.89 41 28 $954.6
74 (75 4) 34 1056.93 334.*o 308.96 44.88 16191 4,

! 74 (75.2) 38 1074.2t 334.s2 315.34 61 46 11930.6
; 74 (74.2) 3C 1115.P5 334.29 343.47 6).24 12715.8 *

.

I
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i

74 (75.2) 30 107 5.C 2 349 42 319.19 67.81 12020.6
74 (75.21 3E 1096 59 320 4J 306.40 43.50 10335 0
74 (74.4) 48 1082.ft 3tt.0v 318.11 55.97 9587 3
74 174.61 5C 1145 42 335 60 306.69 46.38 10442 6
74 (74.8) 50 1093.25 361.13 311.25 31.13 6007.5

| 4VE 1095.16 353.00 312.09 51.45 9792 1

75 (76.48 1D 1077.5g 347.8v 312.24 43.46 6143.7
75 (76.31 2C 1094.98 3b6 40 314.54 57.95 12404.3
75 (75.83 20 1387.54 354.45 316.76 55.25 9644 7
75 (75.41 3C 1115.85 32C.2w 315.34 71.35 12275 3
75 (76.31 3E 1096 59 3tt.A6 308 05 41.38 10244.4
75 (75.63 48 1082.Se 3 5 3. e 7 3A9.84 57.34 9304.0
75 (76.1) 50 1093.25 473.20 313.82 25.93 5838.3

4VE 1092 62 356.07 314 39 53. 3 6 9407.8

76 (76.9) 2A 1090.C7 351.20 313 52 41.34 6008.4
76 (77 1) 28 1128.47 36C.04 316.9, 52 26 9612 9
76 (76.8) 2D 1087.b4 339.26 318.54 51.47 9610.4
76 ( 7 7. 2 ) 2E 1108.67 356.47 314.32 37.68 5960 5
76 ( 7 7.2 ) 34 1356.93 3b6 69 311.05 41.5 6 100G9.1

0 76 (77.0) 38 1374.26 361.57 318.30 54.49 11890.7
M 76 (76.21 3C 1115.85 356.19 316.63 62.54 12284 3
c3 76 ( 7 7.1 ) 3D 1075.02 319 40 317.39 56.47 1 A9 71.9y 76 (77.0) 44 1191.01 355.o0 317.67 43.96 5881 1

'
. 76 (76.33 4C 1089.62 339.35 317 24 56.94 11747.8*

76 (76.51 4E 1399.55 367.12 313 99 29.20 $997.7
76 (76.51 SC 1145.42 3S7.83 3N9.84 45.92 9976.5

AVE 1096.93 356 38 31b.62 47.89 9250.9

77 (78.51 1D 1077.59 261 30 315.99 33.66 6108.2
77 (78.01 2C 1094.98 365.79 317.42 41.56 12241 1
77 (77.8) 20 10e7.*4 363.38 320 30 45.49 9564.3
77 (77.33 3C 1115.e5 36 3. 7J 31o.o5 54.20 12215.7
77 (78.21 3E 1096.5% 364.52 3A1 13 43.17 10140.7
77 (77.21 48 1002.56 363 76 322.15 49.24 9330.9
77 (78 13 5D 1093.25 364.o1 317.c4 32.11 5909.3

4WE 1092.e2 364 16 317.61 43.60 9358.6

78 (78.6) 2A 1090.07 328.9) 316.54 36.42 5981.5
78 (7 9.2 ) 2B 1126.47 3ce.21 322.72 46.79 95J1.1
78 (78.61 2D 1067.14 368.3% 321.72 44.33 9537.2
78 (79.21 2E 1108.e7 362.64 317.08 34.81 596S.0

- _ - - _ - - -



78 (79.3) 3A 1056.93 360 00 314.02 45.59 9977 8
78 (79.3) 38 1074.2e J72.48 322. 4 45.84 11735.1
78 (78.53 3C 1115.85 368.De 320.64 53.72 12149.0
78 (79.2) 3D 1075.C2 36v.31 320.79 48 25 11649.3
78 ( 7 9.0 ) 4A A C 91. e l 301.03 321.49 39.8 3 5914 4
78 (78.3) 4C 1009.62 468 31 320.41 43.59 11675.5
78 (78.5) 4E 1099.55 373.79 317.65 27.42 6023 1
78 (78.63 SC 1145.42 360.90 313.41 47.22 9841 5

AVE 1096.93 466 10 1.9 16 42 96 9179.2

84 18 990.81 349.68 325.47 59.02 6439 1
84 1C 1323.8* J 5 4. o 3 319.88 57 33 11139.4
84 28 993 29 364.37 331.w? 56.08 6226.4
84 2E 1026.C4 365.15 346.07 37.51 5962 0 +

| 84 3A 1000.PC J56.66 323.23 59.33 9998.1
j 84 38 1343.36 369 13 339.26 58.04 9778.6

84 3D 996.t? 3cd.35 3de.98 54.95 10317.3
84 40 1016.29 36e.97 331.14 13 20 9193.6
84 58 1009 13 JL1.20 339.02 67.23 6360 3'

84 5C '906 15 354 3e 323.3* 61.29 10870.6

4VE 101G.66 36k.0 7 327.03 56 39 8828.5
O
5$ 90 10 947.74 J78.50 334.25 29.50 6058.0'

f3 90 28 936 4e 383 21 340 99 43.71 8654 2
03 9C 2C 946.64 305.o* 337.97 41.18 11025.2
do 90 2E 958.37 375.46 33).J6 32.9 6 5848 6

9C 3A 915.67 305 29 332.51 53.23 9849.9
i 90 39 974.49 306.19 340 50 43 21 10569.2
1 90 3D 937.78 3 5 7.J 3 338.64 41 22 10915.4

90 3E 926.66 J73.30 330.23 41.19 10147.1
90 48 1917.25 se2.la 342.68 47.68 6906.8 a

90 SC 98!.5C 365 07 332.02 57.36 1C308.0 |

9C SD 926.0C 304 63 336.d1 27.70 6018.6

AVE 952.05 378.81 336.57 41.52 8936.4

96 18 816.77 369.76 341.94 40.'2 5938.9
96 1C 815.56 370.o6 330.03 45 75 10199.1
96 29 775 17 382.73 349.64 42.92 8917.6

4 96 2E 812.t 3 se2.62 343.53 29.35 5766.8
'

96 3A 80 4.C 5 371.3> 341 10 53.21 9744.5

) 96 3R 808.43 39C.70 349.24 41.89 11038 1
1 96 30 811 35 369.22 347.46 43.82 11256.4
' 96 43 825.e5 J o s.6 4 344.21 37 14 9177.2

96 58 838.95 371.01 347.16 46.66 2863.4 !

96 5C 901.54 373.57 340.*5 51 70 4920 7 '

AVE 821 01 379.25 344.65 42.46 8782 3

.

l
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET
,

Run: 43902C

Test Date: 9/8/80
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.140 MPa (20.3 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.10 kw/m (0.032 kw/ft)
Flow rate 0.028 kg/see (0.062 lb/sec)

Coolant temperature 112 C (2330F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 9260

(See following pages for additional results.)

J

C. Comments:

I
,

|
|

+

43902C-1

|
\
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kum 4179?:,

1453 FLOW = .0211 nG# set I AL E T d4PU4 TEMP 111.7 DES E T1TAL 80 hen= 4.$6 kw=

Z kJD NtAT FLud 44LL $U4F ACE ft9P VA*1R TEPP Nil /****.33 >Efh0Lb5 hd.(M) LOL Alibie t=All#54M) DEG Cl O E r. C l

.30 2A 909 53 123 55 114.43 17.14 6892 2

.30 44 09b.00 127 72 114.44 16.7> 6 040.u.33 4C 02T.22 125.78 114.40 33 54 13o77.4.30 4E oJb.9 121 73 114.44 1R.0i 6909.9

AVE 675.9J 129.20 114.43 21.34 6642.4

.61 18 .J96.23 137.)C 117.45 19 57 t093.9.61 1C 1*J6.*b 134.30 116.69 31 77 11571 8! .61 40 4452 9% 133.71 117.P5 34.79 1C420.5

AbE 1429.22 135 17 117.31 28.74 9628.7

39 2A 22"5.r2 132.09 1?3.?3 ?S.72 (614.5
.99 *A 4285 03 153.63 123.38 2?.3T 6502.349 $L 2*11.1n 147.43 123.08 42.29 13199.4C 99 *E 2314.H2 147 12 123.?? 7 4. 3 :, 6637.4e

O A Vt. iJJ4 21 15J.57 I?3.06 26.93 82Sb.*o
k 1 22 le 26J3 0) 165.48 131 25 21.1 5 6bl4.0

1 22 AC 47J4 14 100.04 129 29 32.84 11107.3
1.22 *u 2o16.00 163.32 117.74 37.14 1L072.3
1.22 58 270t.to 103.21 131.58 23 19 64A2.8

Avt 67*4 96 162 33 131.22 28.1J e526 6

1 52 24 J385.24 110. T F 141.90 74.95 e219.6
1 52 *A J2 73.32 174 34 142.4* 22 7a 6123.3
1.52 *E JJ14.9% 1T2.28 141.P3 29 1% e292.0

Ave JJ23 30 176 13 142 09 75 2) 621s. 4
>

- _ _ _ . _ . _ _ . _ _ . . _ _ _ _ _ _ _ _ __ . _ _ . _ _ _ - _ _ _ _



RUN 43902C

MASS FLOW = .02 81 K G/a t C INLET V4pJe TEMP = 111 7 DEG TDi&L P0hER 4.86 Rh=

2 ROD HEAT FLUn vaLL SutFACE 7EMP V4*39 TEMP NU /Pt**.33 RE Yh0LOS NO.(M) LOC ATION (WA11/54MB (OEG C) (DFG Cl

1.70(1 71) 2A 3669.99 183 86 14R.60 26.24 6356.4
1.70(1 71) *A 3416.0u 170.25 149.81 21.98 5714.7
1 70(1.71) *C J627.3J 163.J4 150.16 42.77 10971 9
1.70(1.69) *E 3:t5.94 183.R3 148 14 25.20 6189 7

AVE 3569.8A 185 32 149.17 29.82 7308.2
1.78(1.801 1C 3S85.29 181 67 14R.69 37.93 10670 21 78(1.793 2D 3L32 37 166.50 153.93 36.43 9429.2
1 78(1.80) 34 J5e4 25 196.70 153.4C 41.50 11350.7
1.78(1.80) 40 3028.10 191 12 155.19 33.64 8886.9
1.78(1 80) SH 3644.03 185.S3 152.69 27.70 6250.1

AVE 3590.92 186.30 152.78 35.45 9317.4

1.80(1.81) 2D 232.37 188 56 154.75 34.90 9435.7
d 1.80(1.83) 3C J564.2$ 188.37 194 35 40.4e 11353.6u 1.80(1.81) 1E 304.*b 180.97 149.64 33.87 10396 2
ca 1 80(1.82 SD BSe5.HJ 182 23 152.R7 30.42 7217.3,
N .-

9 AVE . 3 J % i 6 d.a, 186.53 152.90 34.93 96CC.?<u o s .)
1 83(1.83) 3A J715 75 192.61 151 25 30.78 10736.7
1 83(1.83) 50 36bC.9a 187.05 150.93 34.43 10910.3

AVE Jc58.33 189.83 191.09 3?.61 10823.5

1 98(1 93) 10 3448.66 176.50 156 28 43.0C 6172 9
1 88(1.89) 28 3526 28 1R2.61 157.31 46.8J AG151 7
1.88(1.91) 2C 33tt.e1 183.75 156.49 54.00 12519 7
1.88(1 890 2D 3532.31 181.e4 157.27 50 00 10341 2
1.88(1.93) 2t 3406.70 177.38 156.53 41 12 6104.0
1 88(1.881 JA 3715.75 181.02 153 16 45.29 11035 6
1 88(1.91) 3C JSt4.25 178.90 157.59 65.1* 12781 1
1.88(1 90) 3D 3>12.15 179.44 156.84 60.51 12310 2
1 88(1.Rvi 3E J634.46 177.51 152.63 47.34 11003.4
1.89(1.93) 44 J)J7.21 133 71 159.65 4 9.l e 9418.0
1 8e(1.88) SC Jo00.91 1H3.82 152.87 40.27 1111S.4
1.R8(1.9b) So 3335 61 177.89 145.92 40.50 6071 9

.

|

\
|

w
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y . [s

AVE 3335 13 180 26 156.04 48.61 9918.84

1.91(1 95) 10 3448.60 100.77 157.43 36.96 6187.21.91(1.94) 2C J3e6.06 1Ho.44 157.49 44.86 12412.9
1.11(1 91) .20 3332 31 IMO.33 157.89 53.02 9770 3
1 91(1.931 3C 3Sc4.25 102 51 159.58 57.67 12767.3
1.9111 92) 3E 3054.96 177.24 153.55 53.80 10165.s

.+
Y 1.91(1.961 48 3337.27 ler.44 16a.59 43.66 9464.6'

1 91(1 94) SD 3355.83 180.46 157 57 39.86 6035.8
1

AVE 3522.81 162.17 157.57 46.98 9543.4

193(195) 2A 3ee9.99 186 59 157.44 31 24 6086.81.9? t 1 94 ) 28 J326.28 186.56 158.52 41 97 9846.41.91(1.943 20 JS32.37 183.85 15R.56 46.79 9811 11.93(1 90) 2E 34tt.76 160 31 157.89 3n.00 6140.8'
1.93(1.93) 3A 3745 75 174 30 154.71 52.41 9918.0

; 1.93tl.94) 38 4593.49 183 77 158.50 54.97 12111 6
1 93(1.961 3C 35t4 25 185.64 159 39 52.28 12682.3
1.93(1.953 30 35A2 15 185.23 158.33 50.37 12141 8,

1.93(1.94) 4A 4416.00 182.22 158.49 35.P9 5897.7
1.93(1 94) 4C 3627.33 183.65 158.83 56.49 11984.8
1.93tl.92) 46 3565 9.; 184.40 156.57 31.92 5984.6O

d AVE 3257.JJ 183.78 157.93 4 4. 7 t, 9327.8o
, $ 1.96(2.00) 1D 3448 66 184.90 159.36 33.50 6191.5
| e 1 96(1 9%) 2C 33te.81 185.83 157.56 46.00 12418.0#
; 1 96(1.90) 2D 4232 37 187.21 159 17 41.96 979820

1.96(1 981 JC 3Se4.25 189.32 160.2a 46.55 12578.8
,~ 1.96(1 96) 3E 3e54.46 181 52 155.25 48.12 9942.5

1 96(2 00) 48 3537 27 192.09 161.8R 38.61 9465.6
1.96t1 97) 5D 3Sb5.d3 183 93 158.83 35.72 6059.3

AVE 3522.81 18b.40 158.90 41.46 9493 4,

i
; 1 98(2.003 2A 3069.99 193 97 159.48 26.07 6068.7

le98(2.02) Zu 3246 28 192.88 160.99 36.46 9744.9
1.98tl.99) 2D 3532 37 190.65 166 15 38.3d 9764 7

i 1 98(2 03) 2E J4Ct.io 184.65 160.49 14.81 6151.8
1.98tl.98) 3A 3715.75 184 19 156.76 46.6c 9719.4
1.98tl.99A Ju 4393.49 191 64 16p.14 43 79 119J6.8
1 98t2.00) 3C 3504.25 192 07 161.11 43.84 12478.7
1.98(2.00) JD 4512 15 191.69 160.27 42.6+ 11986.6
1.98(2.0V) 4A 3410.0J 185.95 160.65 33.39 $964 1
1 99tl.0() 4C 3027.Js 119.55 16e.66 49.*t 11676.6
1.1881 98) *h 3365 9J 192.15 1* B. PP ?6.26 6015 3,

4

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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I

1.98(1 988 SC 3c06.91 179.61 156.47 51 98 9809.5

AVE 356G.93 169.08 1"9.69 39.51 9298 1
!
'

2.13 18 3191 85 187.44 164.34 33 94 6342.3
2 13 1C 3499.86 181 23 161.*8 97.62 10947.6
2 13 28 3271.70 190.29 165.56 43.5b 8364 2

1 2.13 2E 3239.e2 187.15 154.70 35.44 5969.9
2 13 JA 3224.46 169.4C 162.79 42 70 9855.9
2 13 38 324u.88 190 04 165.52 50 20 992C.1

1 2.13 30 3271.71 190.27 165.68 49.34 10419.9'

2 13 4D 3376.7A 193.66 165.97 39.8u 9266.5
. 2 13 58 3219.CA 187.77 165.64 35.63 6346 1'

2.13 SC 3437.57 184.60 162.56 50 39 10862 1

AVE 326C.15 180.09 164.37 43.87 8831.5
;

2.29 28 3027.51 20 2. $6 171.41 31.18 6828.5
2 29 2C 3334.69 201 83 170.21 39.14 11051 9
2.29 2E 3618.83 193.74 170.12 30.96 $879.3
2 29 3A 3068.32 196.46 167.96 35.85 9680 5 '

2.29 3B 3G72 43 204.07 171.11 34.6% IC699.9,

2.29 30 3083.23 203.07 170.52 35 09 1C993 6,

& 2.29 48 3198.05 202.46 172.34 34.02 896G.5d 2.29 DC 3042 11 191 67 167.46 42 85 1G289 7,

C3 2.29 SD 3335.30 188.94 170.16 43.16 6176.6g

AVE J146.72 198 31 170.14 36.29 9175.6

2.44 18 2638 37 198.22 174.84 26.01 5863.8
2.*4 1C Lo71.C1 191 88 171.4R 43.6e 997G.6

'| 2.44 28 2768.89 2G4.78 176 53 31.12 9036.1
2.44 2E 2371.06 195.03 175 19 ?6.8) 5792.6
2.44 3A 2d16.47 194.40 172.92 39.04 9570.0

- 2.44 36 2725.74 206.67 176.07 12.57 11125.2
! 2.44 30 2701.57 204.25 175.45 34.40 11309.5'

2.44 40 2667 63 234.96 176 34 28.93 9248.3
2.44 Se 26eG.40 195.18 179.91 33.25 5891 4
2.44 SC 2771 52 196 33 172.29 38.18 9925 5 >

A VF 269).31 199.97 174.70 33.10 8773 3

i
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RUN 4 390?C

inSS ELOW = .Lo29 LBM/stt Ih6ET WAPJ4 TEMP 233.0 orG E TOTat P0mE R * .51 eiu/5EC= =

2 KOD HEAT FLbA 44LL SutF ACE TEMP V431P T E P'P 'IU /Pt**.33 ottVNOLuh N3.
(INI L OC a ia ch (olb/HR-SwF T A (3EG FI ( D F C, F)

12 2A 208 28 265 19 237.99 17.1% 6892.2
12 *A 284.05 20).49 21R.00 16.75 6890.0
12 *C 471.7J ?>s.41 237.93 3 5 . 'e * 13877.4
12 *E 205.90 201.92 237.99 18.94 6999.9

AVE 277.03 262.15 237.97 21.31 8642.4
4

24 as 493 19 277.51 243.41 19.5i 6893.9
24 1C *$5 39 2FJ.73 742.03 31.77 11571.8

3 24 *O 56C.52 272.68 244.11 34.79 10420.)

A Ws 4 3 3. U, 27).31 243.19 '8.71 9628.1

39 2A 699.42 3J5.7 7 ?53.46 2*.72 6614.5
39 4A 724.2b 30s . > 3 251.54 27.37 65u2.3
39 4C 104 2% 29T.3T 253.95 42.29 13179.4

O 39 4e 7JJ.7w 3J3.41 '53.52 2 4. 3 :, 6637.4
e
O AVE 7JC.3, 3J3.02 253.51 26.93 8255.4g

o
e 48 lb U25.9% 329.86 268.25 70.15 6314.0* 44 1C 600 60 320 08 264.72 37.a4 11107.3

49 *D v11.59 323.94 ?70.96 37.14 10012.3
48 58 ble.91 32 5. e 9 25R.94 23.19 ogAg.8

A VE OFC.c3 324.19 ?68 19 Fa.13 8526.6

6J 2A 1072.91 350.19 297.42 24.95 6219.6
6' 4A A6JT.S. 3)4.01 2R9.42 77.71 6123 3
60 *E 4% ,9.75 3*2.11 297.?4 78.lu 6292.0

AVE 1453.*4 344. 34 297.69 25.?> 6211 9

b
Nw
$ i , ~

15, m ~

r
[ "*

,

[
i

's

_____________ _ _ _ _ _ . _ .____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



___. -_-

RUN 4390!r

M455 FLOV = .9620 L8M/StC lhLET V4 P U4 TEMP = 233." DEG F 7OTAL P0mER 4 61 81UISEC=

'

Z ROD heAI Flux JALL SUkFACE TEMP VA*0P TFMP Ntf /PR**.33 RE fMOLDS NO.
(IH) LOC ATIUh (uTu/HR-50Fil (DEG F1 (DFG F)

4

67 (67 5) 2A 1163.23 362.95 290.47 26.29 6356.4
" 67 (67.41 44 1C82.73 374.44 301.66 21.08 5714.7

67 (67 33 4C 4149.71 302 01 302 28 42.77 10971 9
67 (e6 7) 4E la34.29 362.90 298 64 25.2C 6189.7

AVE 1131.48 365.58 300.51 28.82 7308.2

73 (70.83 1C 1136 57 359 01 299.64 37.95 1C670.2
7J (70.33 Zu 1119.01 367.71 309.cn 36.43 9429.2,

i 73 (71 9) 3C 1125.71 368.06 308.12 41.50 1135G.7
! 70 (70.8) *D 1149.95 376.02 311.33 33.64 88b6.9

70 (70.9) ad 4154.99 365.95 306.84 27.70 6250 1j

AVE 1138 11 367.35 307.00 35.45 9317.4

71 171.28 20 1119.61 371 41 316.56 34.96 9435.7
$ 71 (71 9) 3C 1129.FA 371.0 7 319.83 40.40 11353.6
e 71 (71.2) 3E 1158.J1 368.55 301.34 33.81 1C396.2
8 71 (71.bl 5D 1127.05 360.02 307.16 30.44 7217.3
o
{3 AVE 1133.67 367 76 307.22 14.93 96CO.7

72 (71 9) 3A A177.73 376.70 304.25 36.76 1C736.7
72 (71.9) 54 1141 33 368.69 303.68 34.4J 10910 3

; AVai 1159.53 3 F3. 70 303 97 32.61 10823 5

74 (75.88 10 1993 00 349.69 313.31 43.no 6172.9
74 (74.63 2d A117 68 36 J .10 315.15 46.83 10151 7
74 (75.2) 2C 1067 14 357.36 313.67 54.00 12519 7
74 (74.3) 20 1119.61 357.87 315.09 51.06 1C341 2

- 74 (75.9) 2E A079.80 351 29 313.76 41 12 6104.0
74 (*4.11 4A 1177 7J 358.92 337.69 45.29 11035.6

1 74 (75.0) 3C A129.71 354.C3 315.64 65.14 12781 1
74 (74.9) 3D 4113 20 J54.79 314.31 60.57 12310.2
74 (74.31 3E 1158.31 355. 11 306.73 47.34 11003 4
74 (75.8) 4e 1121 10 362.68 319.37 49.1e 9418 0
74 (74 13 SC 1141.33 362.07 147.17 49.27 11115 4
74 (74.98 50 1127.c5 352.20 312.49 46.50 60 71 .9

.

8

9
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A VE 112C.48 356.48 312.87 48.61 9918.8

75 (76.91 1D 1093.00 357 39 315.38 36.96 6187 2
75 (76.48 2C 1067.14 367 59 315.49 44.8b 12412.9
75 (75 45 2D 1A19.41 356.60 316.26 53.n2 977u.3

'

75 (76.18 3C 1429.71 360.52 317.44 57.67 12767.3
75 (75 41 3E 115o.31 351 03 308.39 53 8b 10165 8
75 (77.0) 48 A121.lo 3S9 38 320.90 43.66 9464.6
75 (76.51 SD A127.C) 256 63 315.62 38.86 6035.8

AVE 1114 5d 359.91 315.63 46.9s 9543.4

76 (76.7) 2A 1163.23 367.86 315.39 31.24 6486.8
76 (76.45 28 1A17 6d 367.81 317.34 41 97 9846.4
76 (76 3) 2D 1419.ca 362.93 317.42 46.79 9811 14

76 (77.2) 2E Aw79.80 35b.56 316 19 3R.00 6140.8
76 (75.9s 3A A177.73 354.74 310.47 52.47 9918 0
76 (76.41 3B A138.98 362 79 317.3e 54.97 12111.6
76 (77.01 3C AA29.7A 306 16 318.90 52.26 12682.3
76 (76.7) 30 11A3.2J 365.42 316.99 50.37 12141 8
76 (76.51 4A 1982 73 339.99 317.27 35.89 5897.7
76 (76.5) 4C 1149.71 362. 36 317.89 56.49 11984.8
76 (75.7) *E A130 24 363.92 313.82 31.92 5984.6

b
v3 AVE A127.51 362.80 316 27 44.76 9327 8
O
c) 77 (78.bl AD 1093.Co 364.82 318.P4 31.50 6191 5
6 77 (76.5) 2C 40t7.14 366.50 315.65 46.0c 12418.0

77 (77.13 2D 1A19.61 366.97 318.59 41.96 9798 0
77 (77.9) JL 1129.71 372 78 320.36 46.85 12578.81

77 (77.2) 3E 1158.J1 338.73 311.44 48 12 9942.5
77 (78.75 48 1121 10 377.77 323.39 38.61 9465 6
7f (77.7) DD 1A27.C5 363 07 317.R9 35.22 t059.3

AVE 1116.50 367 52 318.01 41.46 9493 4

78 (78 7) 2A 1163.23 381 14 319.07 26.87 6068.7
78 (79.*3 2d AAA7.to 379 18 321.77 36.40 9744.9
78 (78.3) 20 1119.61 375.17 320.27 38.35 9764 74

78 (79.08 2E A079.oJ 364.38 320.80 14.R7 6151.8
78 (74.01 3A 1177.73 3eJ.54 314.17 46.6L 9719.4
78 (78.5) 38 1138.48 370.95 320.61 43.79 11936.8
78 (78.9s 3C 1A29.71 377 72 321.99 43.84 12478.7
78 (78.9) JD 1113.20 377.05 320.49 4?.6* 11986.6

j 78 (78.68 4A 1662 73 366 71 121.17 31.39 5964 1
79 (78.o) *C 1149.7A 373.2C 121.19 48.0L 11876 6
79 (77.8) 4E 1130 24 377.a* 117.81 76.?u 6C15.3

;



_- ._ . __ -.

78 (78.0) iC 1141.33 355.30 313.64 53.88 98..s9.5
,

AVE 1128.60 3T2 35 319.42 39.51 9298 1
84 16 1011.ed 369 38 327.82 33.94 6342.3
84 1C Au45.91 358. 22 322.R5 57.62 1C947.684 28 AC37.LA s?4.52 330.93 43.50 8364.2
84 2E 1026.82 J68.86 328.46 35644 5989.984 3A Av22 02 371.12 125 02 42.70 9855.984 38 1029.70 3 T4. 0 0 329.93 50.28 9920 184 3D 1037.02 374.49 329 14 49.31 1G419.984 4D AC7G.27 363.59 330.74 39.86 9266.5
84 $8 1u20.29 369.99 330 15 35.63 6346.1
84 SC 1032 51 364.29 324 60 50.39 10862 1

AVE AC33 33 370.55 327.87 43.87 8831 5
90 28 959.59 390.61 340.53 31.1 6 8828.593 2C 10$6.9) 395.3C 338.38 39 14 11b31 990 2E 930.84 380 74 338.21 30.86 $879.3
00 3A 972.5e 385.63 334.32 35.8$ 9660.5
90 38 973.83 399 32 339.99 34.45 10699.9
90 30 977.23 397.52 338.94 35.09 10993.6| C 90 48 loa 3 6, 396.42 342.21 34.32 8980.5' e 93 SC 980.0/ 37T.01 333.43 42.85 1C269.7$ 90 SD 1057.15 3T2.c9 338.29 43 18 6176.6,

o t
g AV6 994.2> 388.96 338.26 36 29 9175.6

'

'

96 16 836 22 388.80 346.72 24.91 SS63 8
96 AC b*6.cf 377 38 340.66 43.6e 9970.6

. 96 2d 877 04 430.61 349.75 31.12 9CJ6 14 96 2E U14.92 388.45 347 34 26.aS ST92.8
96 3A 694.7C 393.92 143.25 35.04 957C.0
96 3d uc3.9, 404.01 348.92 32 57 11125 2
96 3D 806.4A 399 64 347.80 34.40 11339.5

, 96 4D 026.51 400.93 349.41 28.93 9248.3'
96 Se 899.ST 393.33 348.64 33.2S $891 4
96 SC e78.42 365.40 342 12 38.le 992S.5

ave 854 33 39A.95 346.46 33.10 8773 3

1

.
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SFEET
J

Run: 41202D

Test Date: 10/7/80
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.148 MPa (21.4 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.104 kw/m (0.0318 kw/ft)
Flow rate 0.028 kg/sec (0.062 lb/sec)

0Coolant temperature 112 C (234 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A;

B. Summary Results:

Inlet Reynolds number: 9054

(See following pages for ar'oitional results.)

C. Comments:

:

|

t

41202 D-1

|
- - .- - . . . . _ . . . -
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RUN 41?O2D

MA33 FLOW = .0261 KG/dLL ahLtf v4PO4 IFMP = 112.2 nFG | T1TAL PQadd 4.33 nw=

Z wJC Ntal FLOx d4LL SURFACE TE48 V4839 TEMP N tl #Pe**.33 kErm0LDs h0.
( t) L D' A T A L h (WAIT /S4M) (3EG Cl (3FG 0).

.30 2A 87J.25 131 28 115 61 15.R2 6844.8

.33 *A e78.13 133.76 115.62 16.4> te50.5

.30 4C d30.*2 127.77 115.5M 13.L2 13784.6

ave ocG.90 129.94 115.61 ?*.Ri 9160.0

.61 1C 1452.25 134.04 117.87 31.18 A1516.2

.61 4e 1435.2o 136.32 118.59 22.61 ob77.4

.51 56 Aa56.3. 130 08 119.66 21 05 6073.6
!

AVE 1415.3* 1J5.95 119.39 25.64 8422.4,

49 2A 2322 41 153.50 124.22 21 5* 6573 7
.99 *A 4JJ3.Ca 121.21 124.16 21.26 0979.9
19 46 4474 52 1 F.5 7 1?4 1$ 41.36 13A11 4

AVE 2300.10 150.76 124 18 2R.74 8708 3
k

U 1 22 1C 2682.53 159 58 139.47 33.90 11071 5
8 1.22 *E 2749.*o 157.78 132.32 28.71 bab6.o

1 AVE 2711.tv 158.08 131.39 11 3% 8616.1

*

1.52 2A 3353.62 16J.99 143.07 2*.P. c.13 4 .0
1.52 4A 3190.51 174.89 143 63 25.69 6144.1 e

j 1.52 4C 3140.c3 114.t7 143.21 45.53 A2333.0

AVE 32AS.so 177.68 141.?1 to.S4 U2C2 7

a

e

1
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Mui 412020

MASS FLOW = .0281 KG/$EC 1hlET WAPbR IthP = 142 2 DEG C T7T4L P0sER = *.83 Kd

2 ROD dt a 7 F LUX 9ALL SUNFact 7ene WAPON TEM * NU /*R**.33 dEfMdLDS NO.
(Mi LOC AT1ui (dAIT/5cM) tuEG Cl guiG L)

1.70tl.72) 2A 3466.91 A v 2. c o 150.58 21.44 0142.9
1.70(1.723 4A 3 5 6 2.t t 192.06 150 34 23.99 6094.3
1 7011.721 4C 3646 3o 484.6d 150.75 41.89 11974.6

AVE 3558.7C A90.w0 150.62 27.78 8070 6

1.78(1.808 1C 3462.56 4c5 27 159.21 34.19 11243.2
1 78tl.793 3C 367C.15 A b 7. 7= 153.33 41.31 13311 0
1 78(1.823 4E 35C4.e5 l e 2. 3 9 153.38 30.49 7092 6

4VE 3S45.79 185.12 152.37 35.3J 19546.4

1.80tl.87) 2C 34es.74 69 2. s e 156.42 36.02 13786 2
1 8061.81) 2D 3624.17 19o.46 130.44 27.46 10781.6
1.80(1.821 3C 367,0.15 166 06 154.33 42.0A 13399.5
1 80(1.82) 3E 1409.77 1F6 74 159.70 45.bb 11376.6;

s> 1 0041.80) 4D 3640.43 242.44 IS).76 25.54 11240.05
c3 AVE 3566.6% A91.36 154.73 35.96 12166.8N

9 1.83tl.831 19 3668 32 19C.22 153.t6 25.91 6895.5Ad 1.83(1 84) 2D 3624 17 195 14 137 13 31 48 11dO9.2
1.83(1.84) 3C 3670.15 190.is A32 31 43.57 13923.2
1 83tl.84) 3D 3629.C4 I v 3. J 3 154.99 36.55 13127 2
1.83(1.833 4D 364C.43 191 44 196.38 34.68 10435.6

AVE 3e46.46 141 44 155.57 33.66 11082.1

1.88tl.89) 15 3668.12 191.40 156 04 25.55 6992.1
1.8911.84) 1D 3!24.98 109 66 156.68 26.40 0982.2
1.88(1.891 29 3748.C9 195 10 159.*3 34.59 10884.9
1 8841.958 2C 3488.74 185.61 439 38 44 16 12154.1
1 88tl.89) 20 3624 17 493.J* A5b.12 34.89 11204.0
1 88tl.88) 2E 35e5.79 Ab5.o9 155.96 29.62 7566.7
1 8e(1.911 3A 3626.E! 160.Vs 1$4.TS 36 36 10$18.T
1.8881.89) 39 3664.61 4o9 34 ASS.uu 44.45 A4606.8
1 8811 90) 48 3381.31 108.37 159.18 39 26 10478.0
1 88tl.8J) 4D 364C.43 101.75 13d.3a 41 13 12424.3

1 1.8b(1.88) SC 3553.33 l e l. 61 154.21 44.67 11767.6
1.e8t1 87) 5D 1408.19 17c.72 1$3.75 49.93 1484.J

r

. - _ _ _ - - _ _ _ _ _ _ _ _ . . . .
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4VE 3574.52 4e8.1* 157 22 35.86 10141 1

1.91tl.02) 10 3524.98 490.21 157.49 26.57 6574.2
1 91(1 98) 2C 3488.74 169.o2 16w . 4 8 45.75 12022 4
1 91(1.92) 20 3624 17 194.07 159.94 34.9 7 13711 1
1.91(1.933 3E 3 4C 9.77 175.79 155.15 57.57 10358.5
1.91(1.93) 48 3381.31 le9.5J 160.91 39.14 9659.9
1 91tl.91) 40 3640.4? i u 8. 41 154.47 41 79 11215.3
1.91(1.93) 50 3408.19 179 17 137.26 39.49 6173.9

4VE 3496.8C 106 68 158.72 43.76 9530 8

1.9311.93) IB 3668.52 192.54 157.59 25.61 6046.0
1 9311 95) 2A 3466.91 492.J) 158.74 25 32 5945 5
1.93(1.94) 29 3748.04 194 25 164 24 37.32 9525.5
1 93(1.958 3A 3626.85 lu9.u. 15o.53 37.41 9896 2
1 93(1 94) 38 3664.61 lb9.o1 159.66 46.91 12102.6
1.93(1.95) 3C 3670.1* abs.*6 159.70 47 27 12363.3
1.93tl.94) 3D 3029.04 192.J5 159.11 42.03 12290 1
1 93(1.95) 4A 3 5 6 2.6 C 406.39 158 62 29.55 5920.4
1.93tl.95) 4C 3646.36 108.42 160.05 47.21 12058.3
1.93(1.93) 4D 3640.63 168 00 160.34 43.69 9755.3

o AVE 3632.3e 490.47 159 17 31.44 9590.9

o 1.96(1 96) 1D 3524.98 189.63 458.94 28.30 6010.8
h3 1.96(2.02) 2C 3488.74 192 66 162.04 43.25 11899.7h 1 96(1.97) 20 3624 17 19J.34 161.71 37.74 9549 1& 1 96tl.171 3C 3670 15 189.o3 16J .6 5 49.36 12309 7

1.96(1.97) 3E 34C9.77 177.94 156.50 55.30 10122.6
1.96(1.979 48 33el.31 192.3o 162.51 36.87 9427.4
1.96(1 96) SD 34C8.19 as1.J8 136.78 361b 5454 2

AVE 3501.C 4 188.A3 166 17 41 13 9324.8
j

1 98t1.983 19 3668.52 196.96 159.01 23.14 5862.9
1.98t2.001 24 3466.91 190.25 161.w3 22.62 5949.4
1.98(1.981 28 3748.09 197.24 462.91 35.66 9371 0
1 98tl.998 2D 3624.17 194 21 164.77 37.81 9539.2
1 98(2.01) 3A 3626.8" 193.80 158.59 34.76 9732 0
1 98tl.993 38 3s64.61 144 13 161.72 42.97 11845.5
1 9et2.001 3C 3670.15 190.o3 161 71 47.99 12282.4
1 9stl.991 3D 3629.04 190.s7 161.49 46.46 12078.5
1 98(2 001 4A 3562.60 192.wu 160 61 27.7* 5849.2
1 98(2.00) 4C 3646.3P 192.06 161 99 45 14 11948.1
1.98(1 98) 40 3647.43 1o7.69 1c2.J7 47.62 9577.3

4
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1.98tl.981 SC 3553.33 102 53 157.60 49 04 10164.4
'

AVE 3625.11 192.6L 160.99 39.47 9516.7

2.13 18 3204.47 190.e5 165.86 32.01 6248.6
2.13 1C 3268.0e len.36 162.86 43.40 10749.12.13 28 3343.57 193.89 16o.94 42.79 6135.8
c' .13 2E 3236.6e 109.60 1e6.24 33.8 1 5904.12.13 38 3344.P7 190.83 163.80 41'72 97F6 7.

2 13 38 3233 3t 190.22 16T.04 52.79 9799.6
2.13 3D 3151 4P 19C.d5 166.*2 48.91 10326 3
2.13 4E 1262.7C 484 61 16).32 41.72 6505 2,

2.13 58 3367.75 179 01 166 05 64 00 6502.8
2.13 5C 3242.62 161 8* Ic3.26 54 63 11004.6

AWE 3275.48 106.32 165.53 46.37 8495.3

2.29 IS 3279.20 198.36 170.63 28 11 5948.8
2 29 10 3241 02 192.s1 179.56 36.56 6055 3
2 29 28 3153 96 204.v6 174.u9 32.53 6581 9
2.29 2C 3118.31 et5.92 172 02 34 36 10896.8
2.29 2h 3356.69 19).34 171 09 33.24 58u2.92.29 34 3155 76 A 9 8.11 169 13 36 04 9561 2** 2.29 38 3093.77 204.64 172 90 39.39 10550.5

$$ 2 29 32 3112.e 2 192.66 167.97 42.16 10026.2C) 2.29 48 3077.83 202.44 173.16 34.29 8856.Thj 2.29 SC 3109 16 190.2A 168 17 47.34 10386.6
2.29 50 3247 25 18J.ob 170 30 54.76 6149 1,

AVE 3149.24 196.94 170.99 38.16 8437.6

2.44 18 2 59 7.C e 200.67 115.49 24.47 5778.4
2.44 1C 2784 00 497.69 472.62 36.60 9760.5
2.44 20 2004 22 467 61 479.47 31.83 6798.8
2.44 ZE 2771 7e tw1.4) 175.82 25.11 57d7 3
2.44 3A 2727.tL 196.27 174. A4 43.69 9510 5
2.44 38 280C.0 2 2wS.30 177.95 37 19 1C980.4
2.44 30 2733.62 2s3.o3 117 15 37.82 11219 0
2.44 4E 2733.12 197 34 114.d5 28.86 5909 0
2.44 58 2F14.9C 19 3. c o 175.08 35.75 6033 4
2 44 5C 284C.le 190.ao A73.gv 52.93 ti168.0

4VE 2750.07 199.s2 47).54 35.33 4 5.6

_ _ - - _ _ _ _ _ _ - _ _ _ _ _ . ._
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RUrs 412020
' 9455 FLOW = .D040 L 8M/act 1NLET V4Put TEMP 234.n 0FG c TOTAL Puhek 4.58 BTV/5tC= =

'

Z RdD HL AI FLbx d4LL S'JR F ACE T E93 V4P9' TEMP Mll /Pt**.33 NE YNLLUS NO.
(IbI L UL 4110h tolbtHk-SJFil (DtG F) (DFG F)<

12 2n 476.80 266.30 240.14 15.82 6844.8.

'
12 4A 278.52 2S T. J 7 240.11 16.45 655G.5

1 12 4C 263.21 261. #9 24a.54 19 12 137d4.6

AVE 272.81 2o5.88 240.10 29.86 9160.9

24 1C 460 30 274.72 244 16 33 16 11516.2
24 *E 454.92 277.36 245.46 22.67 6877.*
24 ab $30 59 278.02 74*.48 21 03 6873.6

AVE 448.6% 2TS.71 245.03 25.63 8422.4

39 2A 736.12 300.30 255.59 ?1.54 6573.7
39 4A 729.96 304 17 255.50 23.20 6579.9
39 4C 721.C2 2Jr.02 755.49 41.16 13151.4

h A Vc 729.03 303.36 255.53 28.7( 876d.3
N i

c3 48 1C d50.25 319.24 266.84 31.90 11L71 5" 48 *t 068.24 316.01 270.17 28.71 6560.6
! h

* AVt 839.2/ 317.63 269.50 31.34 8616 1

61 2A 1063 59 363.19 2R9.53 20.81 6134.0
65 4A 996 3o 346.09 293.11 25.A9 6141 1
60 4C 905 92 345.51 299.79 46.*3 12J33 0

AVE 1019 40 351 83 Pa9.01 23.'i 82L2.7

.

;

.

4

- - - _ ______-



i

4VE 1132.99 370.05 315.05 16.86 13141 1

75 (75.41 10 1117.27 374.Jb 315.48 26.57 6574.2
75 (77.61 2C 1105.78 473.31 340.00 45.7S 12022 4
75 (75.61 2D 1148.71 301.33 319.9s 34.9 7 16711.1
75 (76.11 3E 1980 75 348.42 3A1 2d 57.57 1c358 5
73 (75.9) 49 1171.73 37J.1J 321 64 37.14 9659.9
75 (75.1) 4D 115 3.8 e 371 13 319.05 41.79 11213.3
75 (75.9) 50 1080.2 JS4 50 31S.00 39.49 6173.9

AdE 11C 8.3 4 36o.J2 317.09 43.76 9530.8
.

76 (T*.93 18 1102.77 37c.58 315.67 25.81 6046.0
76 (76.7) 2A 1398.Be 378 24 317.74 25.32 5945.5
76 (76.3) 28 118 7 9 e 361.05 322.23 37.32 9525 5

i 76 (76.9) 34 1149.5e 373 49 313.75 37.41 9696.2
76 (76.31 38 11e1.52 373.J0 319.49 46.81 12102.6 -

76 ( 7 6.8 ) 3C 1163 28 3 7 3.G 4 319.57 47.27 42363.3
76 (76.41 30 1150.2S 377.o9 31u.39 42 03 12296 1
76 (76.71 44 1129.25 371 11 317.52 29.55 $920.4
76 (76.9) 4C 115$.75 371 10 320 10 44.21 12058.3
76 (76.08 4D 1153 66 37C.*w 32J.01 43.69 9/SS.3

4WE 1151.31 374.84 313.50 19.44 9590.9

c3 77 (77.0) 10 1117.27 373 33 318.09 28.30 6310.8>

{j 77 (79.5) 2C 1105.72 318 79 323.66 43.25 11899.7
e 77 (77.43 20 1148.71 379.43 323.' 8 37.74 9549 1J
''

77 (77.7) 3C 1163.2t 373.34 321 16 48 36 12309.7
77 (77.6) 3E 198K.75 352.49 313.81 55 3o 10122.6
77 (77.61 48 1C 71.7 3 378.bJ 324.52 36.P7 9427.4
77 (77 31 5D 1080.25 337.94 317.60 39 14 $454 2

AVE 1109.68 379.63 320.30 41.13 9324.8

7e (77.91 18 1162.77 386.54 319.29 23.44 5862.9
78 (78.98 2A 1098.6L 300.85 341.co 22.62 5949.4
76 (78.13 26 1187.98 38 7.J3 32).29 35.66 9371.J
7e (78.5) 20 1148.71 364 3o 32*.98 37.81 9539 2
78 (78.9) 34 1149.S6 36C.32 317.30 34.76 9732.0
78 (78.51 38 1161.52 s b a. 4 3 323.Jv 4?.d7 11845.5

' 78 (78.8) 3C 1163.2E 3ib.30 323.Ja, 47.99 12232.4
78 (78.51 30 115C.2* 37S.S7 341 99 ' 46.46 12070.5
78 (78.63 4A 1129.25 477.74 221 14 27.7i 5849.2
78 (Tr.9) 4C 1155.75 37e.89 323.59 44.14 11948.1
7e (7F.01 40 1153.te 369.o3 32*.27 47.62 v $ 7 7. 3, t ;;

,
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nui *1202D

234.0 DEG F T3fLL 'JuhR = 4.56 uTU/5ECM ASS FLOW = .0629 L8M/Sc C INL e7 V4*wd IEnP =

2 ROD HE AT F LUX 4ALL 30RFACk 1EMP WAPCR TEdP 10 /PR**.33 REfddLDS NO.
(IM) LOCATID4 t o 10/ H P-5 CF i l (jew F1 (dig FI

67 (67.83 2A 1098.8e 378.80 303.04 23.44 6142.9
67 (67.63 44 1129.25 476.o0 362.97 20.99 6094.3
67 (67.8) 4C 1155.75 Jt4 43 303.36 41 89 11974 6

4WE 1127.95 374.J1 3 C3 12 27.78 8070.6

70 (70.93 1C 1J97.48 365.4b 302.38 34.19 11243.2
70 (7C.61 3C 1163.28 305.87 300.00 41 31 13311.J l

70 471.51 4E 1110 22 306.31 305.44 33.49 7092.o |

|AVE 1123.ee 305.22 306.21 35.33 10548.9

71 (73.51 2C 110 5.7 e 37e.64 313.55 36.92 13786.2

71 (71.45 20 1148.71 sbt.53 313.60 29.46 10781.6
71 (71.63 3C 1163 28 31C.52 309.80 42.11 13399 5
71 (71.6) 3E 10BC.75 3>G.11 3t. 3.2 6 45.86 11576.6

,,
71 (71 03 4D 1153.8e 39t.4J 312.36 25.54 11290.0s.

c$
N AWE 1130 48 3 7 t.4 4 310 2A 35.96 12166.8

h
as 72 (71.93 18 1162.77 374.39 3Co.95 25.41 6895.5 1

72 (72.45 23 114e.71 383.25 314.83 31 48 11039.2
72 (72.61 3C 1163 28 314.lo 311 26 43.57 13923.2
72 (72.43 3D 1150.25 379.4o 310 97 35.55 13127.2
72 (72.0) 40 115 3. 8 e 476.00 31J.82 34.68 10455.6

AWE 1155.77 317.56 342.63 33.66 11082.1

74 (74.11 18 1162.77 316.63 312.o S 25.55 6992.1

74 (74.51 10 1117.27 373.Jw 314.u3 26.46 6982.2
74 (74.4) 23 1187.98 3o3.18 315.98 14.59 10894.9
74 (76.61 2C 1105.7b 373 3C 318.09 44.16 12184.1
74 (74.45 20 1148.71 379 41 317.10 34.89 11204.0
74 (74.01 2t 1130 20 Jte.6J 312.73 29.62 7566 7
74 (75.01 3A 114 9.5 e 372, 22 310.5) 36.36 10518.7
74 174.63 38 1161.52 373.3s 310 41 44.45 13606.8

74 (74.75 48 1071.73 3/1 06 319.60 39.26 10478.3
74 (74.31 4D 1153.8t 37C.0L 316 90 41 13 12024.0
74 (74.23 5C 1126.25 sse.9J 369.57 44.87 11767.6
74 ( 7 3. 8 ) 50 liPC.25 350.10 312.3) 43.93 1484.0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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78 (78.11 SC 1126 25 3to.35 315.69 49.04 10164.4

4WE 1149.00 37e.69 321.79 39.47 9516.7

84 18 1946.72 473.52 330 34 32.01 6248 6
84 1C 1935.e4 371.De 325 15 43.4b 19749 1
e4 28 IJ59.77 3b4 00 335.su 42.79 e135.8
84 2E 1325.95 373 2T 331.2J 33 81 5904.1
84 34 106C.1E 375.3% 326.84 41.72 9776.7
84 38 1024.24 374.J9 334 67 52.79 9799.6
84 3D 998.86 375.23 331 36 48.81 10326.3
84 4E 1040.4P 364.90 329.28 41 72 6505 2
84 58 1067.43 JL4 33 330.89 64 00 6502.8
84 SC 1027.77 359 31 325.86 54.63 11004 6

4WE 1038.19 370.*J 329.93 46.87 e493.3

90 18 1039 39 369.45 339.14 28.11 5948.8
90 1D 1027.52 377.01 339.04 36.56 6055.3
90 28 999.67 400.9J 345.37 32 53 6581 9
90 2C 988.37 4ct.76 341 63 34.36 19896.8
9C 2E 968.64 3eJ.6v 339.95 33 24 S8J2 9
90 3A 998.6t 308 04 336.44 3S.34 9561 2

$ 90 38 900.59 396.72 343.22 39.39 10550.5
oa 90 3E 986.63 $78.d0 334.J5 4!.16 19026 2
8 9C 48 975-54 490.40 344 76 34.29 8856.7
O 9C SC 985.4, J79.Jo 334.71 47.34 10386.6
4 90 50 1129.24 362.90 339.05 13.76 6149.1

AVE C 9 8.17 3e6.4d 339.79 38.16 8437.8

96 18 823.le 393.41 347.08 24.47 5778.4
96 1C 802.41 3b7 64 342 71 36.66 976J.5
96 28 888.82 *C6.J6 354.50 33.83 8798.8
96 2t d7 8.5 3 39S.52 348.48 25 11 5707.3
96 34 8 6 4. 6p ab5.20 345.*5 43 59 9510.8
96 38 887.44 404 9A 352 31 37 16 10980.4
96 3D 866.44 396.s4 330 67 37.82 11219.0
96 4E u66 26 387.>o 346.92 2P.16 3909.0
96 58 e60.S1 319.9G 347.A) 35.78 00S3.4
96 5C 905 21 3 73. ); 343 39 55.93 19068.0

LVE R71.P4 341 14 347.97 35.03 6376.6 I

i
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMi{NT SHEET

Run: 40102E

Test Date: 11/25/80
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (36%)

,

A. As-Run Test Conditions:

Upper plenum pressure 0.144 MPa (20.9 psia)
Initial peak clad temperature and location N/A
Initial peak rod power 0.075 kw/m (0.023 kw/ft)
Flow rate 0.021 kg/sec (0.046 lb/sec)
Coolant temperature 112 C (233 F)0

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

.

B. Summary Results:
;

'

Inlet Reynolds number: 6695

(See following pages for additional results.)

C. Comments:

The power and flow were reduced approximately 39 percent to provide data at a
lower Reynolds number.

i

|

i

40102E-1

t
- - - . - . . . . _ . - - , , . - . -. . ._, -- . - . - - --



. _. ..

RUN 4010?E

4455 Flow = .02J9 KG/2Es INLer VAPOR TEMP = 111 7 DE1 7074L 83WER = 3.5J kW4

2 ROU HEAT FLLX dtLL SutFACE TEMP VAple TEMP NH /PR**.33 befm0LDS hJ.
I (") LOC AT10a ( ma I1/ >wH (utG ts (OEG Cl

.30 id c62.92 121 49 114.35 76.73 5141.3

.30 24 092.91 120.76 114.35 26.9s $196.9

.30 *E 072 4A 119.98 114.34 34.4G 5152.6

Ave 659.4* 120 74 114.39 33.01 5146.9

.61 1C 1911 91 125.94 116.47 42 67 8739.5

.61 JB Ab17.ed 125.22 117.19 55.3b ACL49.0

.61 59 904.8s 127.71 117.?6 26.25 3178.4

AVE 998 1% 12$.30 11$.94 41.2J 7909.2

99 18 1665.87 143.u8 I?2 69 21 69 4937 1
99 2A A656.99 143.72 122.67 21 75 4941 1

.99 90 Acul.12 139.03 127.63 44.7I .C131 9

.99 *E 1043.e* 142.67 177.68 22.73 4944.8
b
g AVE lo62.*c 192.32 127.67 27.6A 6235.7
N
rq 1 22 1C A951.55 151 67 128.42 31 39 u402 2
k 1.22 as 193J.% 152.26 130.P2 37.7J 9206 2;

1.22 ad 6931 12 151 68 131.69 74.R4 4822 5,

AVE 1938.81 131 87 129.98 31.3% 72L3 7
'

1 52 18 2565.20 169.46 140.57 23.06 4607.4
1.52 44 e*71.01 170.61 140.68 21 43 4634.C
1 52 *C d234 24 162 54 140.79 47.46 9544.e

AVE 2243.43 167.54 140.6a 39.66 62 H g .1

t

i

4
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R b1 40131E

M ASS FLOW = .c209 KG/SE; INLE7 WAPbd IkMP = 1 A1 7 LE G C 73T4L P3hER = J.50 KW

2 ROD HE AT FLUE WALL SbkFACE TEMP dAPOR TtMP NU /PR**.33 REYNOLDS NO.
IM) LOCATIO1 (W41T/5cMI (GEw L1 (DE4 Li

1 70(1.68) 2A 2512.75 174.79 146.59 21.80 4729.7
1 7081 69) 28 2453.49 175.49 148.17 31 52 7591.2
1.70(1.68) 2C 2497.78 470 63 145.93 40.49 9405.4
1.7G(1.691 2E 2508.43 177.43 146.04 23.89 4693 1
1.70(1.69) 4A 25C2.ec 169 39 A46.98 2M.77 4752.J
1 70(1.703 48 2496 38 176.Tb 149.4F 31.38 7459 3
1.70(1.71) 4C 2554.75 177.44 147.uS 34.51 9396.6
1.70(1.709 4E 2510.53 176 21 147.Z2 22.1w 4745.0.

AVE 25C4.61 174 72 147.46 29 06 6604.0
1

1.78(1.793 2C 2497.78 177 09 149.79 36 10 11711 6
1 78(1.769 3C 2453 9e 174.e> 149.01 39.55 10695.6

; 1.78(1.788 3D 252p.74 176 12 130 23 38.4e 11676.3

AVE 2490.84 175.d2 149.68 37.70 11361 2
i e

C3 1.83(1.81) 3E 2505.88 177 40 148.22 33.15 10716.8.

ca 1.83(1.88) SC 25C5.3e 175.51 151 10 35.49 10054.8
to

] 4VE 2505.62 176.42 149 00 33.37 10385.8

1.85(1.85) 18 2555.99 179.T8 150.97 22 41 7722.2
1 85(1.86) 24 2512.75 178.s5 151 10 23 15 7971.4

AVE 2534.37 179 17 451.03 22.78 7846.8

1.88(1 89) 20 2517.86 176 72 154.48 38.49 11440.7
1.88(1 89) 4D 2474.3C 175.3J 154.45 43.36 11511.9

1 4.47 39.42 114T6 34WE 2496.Ce 176 33 5

1.91(1.911 18 2555.99 179 18 152.64 23 73 7100.2
i 1.9111 933 1D 2489.25 179 15 152.16 23.27 6o21.7

1.91(1.92) 2E 2508.43 175.50 153 05 28.31 6350.2
1 91(1.901 SD 2524.25 1c7.as 152.29 42 41 6940.9

4WE 2519.49 175.49 152.53 29.43 6753.2
,

1

1 93ti.92) ID 2489 25 176.T2 15i.90 ?6.43 6173 4
.

i
1

i
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1 93(1.92) 3A 2520.31 171.56 A52 00 46.76 8175 7
1 93(1.92) 30 2520.74 179.97 154.99 31.38 12J64 4
1 93(1.93) 4A 25C2.60 170 04 154.29 40.51 5165.0
1 93(1.93) 48 249t.38 176.14 157.87 46.26 7891 8
1.93(1.93) 4D 2474 30 174 27 156 14 46.47 10196.7
1.93tl.97) SC 2505.3e 173.07 153.99 44.56 7914.8
1.93(1.93) 5D 2524 29 168.2J 151.99 42.48 6489.1

AVE 2504 18 173 52 154 47 41.61 8046.4

1 96(1 961 18 2555.99 161.60 1>4 04 23.20 5894.6
1 96(1 96) IC 2439 8C 174.92 152.85 38.68 8707.7
1 96(1.951 1D 2429.25 177.3d 153 92 25.87 5715 9
1.9681.96) 2A 2512 75 179 26 154.6J 25.66 5433 2
1 96(1.963 2C 2497.7e 101 61 156.09 39.05 10303 4
1.96tl.951 ZD 2517.86 170 0@ 156.42 43.43 9496.3
1.96(1 96) 38 250 3 31 176 18 158 00 53.99 8502 0
1 96(1.97) 58 2513.95 171.83 155.38 33.79 5311 4
1.96(1.94) SD 2524.29 169.03 133.49 39.92 6197.7

AWE 2506.11 17t.59 134.99 36.51 7251 4

1.98(1.993 1C 2439.ec 175.5G 153.89 39 44 8393.6
1 9811.983 2R 2453.49 165 46 157.39 36 30 8837 4

3
c) 1.98(1.971 2E 2508.43 175.30 154.09 33.76 5364.6

| [3 1 98(1 981 3A 2520 31 166.43 155.29 63.6G 7192.7
na 1 98(1.963 38 2503 31 17 t.13 159.03 57.05 8315 2
f7 1 98tl.993 3C 2453.96 179.15 159.81 41.23 6309.9
l> 1 98(1.98) 44 2502 8C A71 14 156.39 42.81 4739.5

1 98tl.98) 48 2496 3e 179 15 159 92 43 66 7122.6
1 98(1.99) 4C 2554.75 180 34 159.16 46.68 8179.4
1.96(1.981 40 2474.3p 17 7. J J 157.04 42.93 8641.0
1 5882.001 4E 251C.53 177.36 155.3A 29.67 5225 3
1 98tl.949 SD 2524.29 17 3. J 6 154 97 35.39 5522.6

AVE 2495 2r 176.13 157 02 43 46 6987 0

2. cit 2.01) 2C 242 5.3 t 177 95 157.86 47.05 9497.4
2.(1(2.001 20 2517.86 179.17 158.05 43 2C 8533.9
2.C1(2.313 3A 252C.31 171.d3 150 09 59.25 7281.1
2.C182.02) 3C 2428.C7 179.7e A61.00 53.37 6281 4
2.C1(2.05) 3E 25CS.ee 175.50 154.55 41 74 7653 8
2.01(2.05) SC 25C5 3e 170.00 156.e4 65.7J 7922.8

AWE 2483.81 175.7% 157.50 50.67 7861.7

2.C3(2.02) 28 2402 99 16 J.8 7 159.J 9 32 44 8J28.7

_-_____-_
.. . . . .
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2 03(2.02) 30 252C.74 177.94 158.66 53.91 9183.7
2.03(2.03) 4A 2429.01 173 06 15d.60 42 35 4698 5
2.03t2 04) 4E 2436.16 178 57 157.23 29.64 5100.9

i

2.03(2.053 58 2341 66 474.73 158 90 37.21 4808 4
2.C3(2 10) SC 2413.02 172 14 158.88 63.43 8187.6

AVE 2423 94 176.72 158.36 42.59 6716.0

2.C6(2.04) 30 2520 74 177.95 159.39 52 83 8980.1

AVE 252C.74 177 95 159 39 52 83 8980 1
2.C8(2.07) 3E 2328.31 177.94 157.55 39.55 7920 2

a

AVE 2328.31 177.94 157.55 19.55 7920 2
1 2 13 1C 2312.e4 176.Al 158.e4 46.54 8292 62 13 28 2402 99 le3.ev 163 18 30.60 6403.7

2.13 2C 242 5.3 e 180 33 162.43 53.21 7931 9
2.13 2D 2415.24 4c4 06 163 09 18 31 6386.22.13 3C 2428.07 179.d1 165.10 63 54 6933 2
2 13 30 2387 3 184 40 162.87 43.17 8044.0
2 13 3E 2328 31 179.16 159.85 41.56 8036.4

c, 2 13 4a 2429.01 173.76 163.19 57.52 4637.6c3 2.13 4D 2393 47 180.39 163 08 45 23 7209.9
E3 2.13 58 2341 66 173 36 162.47 55.50 4779.6
bJ 2.13 SC 2413.c8 176.12 159.85 51 33 8113.2,

9
kn 4VE 2389.40 179.44 162.18 48.68 6979.01

2 29 1D 2290 47 185.de 165.91 28.16 4571 82.29 28 2273.78 194.50 168.95 28.45 6684.5
2.29 2C 2263 57 18 7. A 7 167.d1 44.41 8470.72 29 20 2240.65 189.61 166.8A 35.29 6723 4
2.29 2E 2244.78 188.28 166.37 25.27 4417.2
2 29 34 2318.5C 178.04 166 66 66.12 7452 9
2 29 38 2324.61 189.64 169.e3 44 29 8113 7
2.29 3C 2341.15 469.61 170.04 49 13 8143 62.29 3D 2281.24 191 87 168.24 36.40 8514.8
2.29 3E 2237.99 le6 8J 164.F* 34 37 7690.0,

2.29 4A 2282.94 1o2 22 166.53 41.05 4397.4
2.29 44 2313 38 192.66 170.51 33.96 6686 2
2 29 4D 2263.24 191.18 165 35 32.69 7104 4
2 29 5C 2296 19 102.17 164.>7 44.48 7735.7,

2.29 SD 2235.67 182.22 A 62.9 7 33.03 4621 8
i

4VE 22PO.55 167.56 167.72 33.31 6755 2

'

_
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i 2 44 1C 1955 97 l e 8.16 16o.3e 32 27 7445 52.44 2D 1942 00 194.29 173.87 13.42 6834.2
a 2.44 2E 1905.80 188.99 171.32 26 16 4344.4'

2 44 38 1976.3C 193 31 174.67 39 54 8459.02 44 3C 1952.52 193.44 174.44 38.30 8663 92 44 30 1965.96 194.1v 173.04 34.72 8708 72.44 3E 1962.45 169 61 169. J 8 12.53 7485.42.44 48 1996.15 192 83 175.41 37 02 6841.6
,

2.44 4D 1959 38 191 85 173.6A 34.85 7054.72 44 58 1934.15 4 8 5. d 6 172.34 14.78 4388 3
*

2 44 SC 2022 43 lb4.67 169 12 43.95 7495 3 i

s
'

'

nVE 1961.2r 194 73 172.J2 34.96 7065 5
t

4

I
; '

I

,

4

i

$
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M U.N 40132F

M4SS SLOW = .0460 L 8M/hc0 INtE T d4PO4 TEMP = 233.9 DEG F TOTAL 80mER J.34 8TO/SEC=

Z MOD htAT FLOX 44LL SU(FACE TEMS VAP]9 TFMP 40 /P9**.33 e_/NULUS NO.
Ilh) LOC A Tabn to f u/HR-Sutis tuEG FI (3EG FI

12 18 216 13 253.08 237.93 26.73 S1,1 3
12 24 203.8v 249 36 737.P2 28.90 5146.9
12 4E 213.12 247.96 237.82 36.44 $1b2.6

A VE 209 02 249.34 237.82 30.01 5146.9
24 AC 326 73 238.69 ?41.64 42 07 8739.S

,

'

24 3b J22.50 237.44 242.77 55.36 1C649.8'

24 Sd 40).81 261.88 243.07 26.23 bA78.4
AVE 316.37 259.34 242.49 41.23 7989.2

|
39 AB 228.01 200.99 252.84 21.69 4937.1.! 39 2A S25.83 213.70 252.81 21 75 4941.1
39 4C 332.89 282 25 252.73 44 27 1G131.939 4E 541 03 26 8. u1 252.82 22.73 4944.8b

g AVE 526.93 288 18 252.R3 27.61 6238.7

til 48 1C 618.5o 305.00 263.16 31 39 8402.2
EJ 48 3d 012.90 3s6 10 267.4R 37.79 9286.5

48 Se 012.09 305 02 267.24 24.R4 4842.5

AVE 614.54 335.37 255.96 31.34 7543.T

63 18 813.C8 337.02 245 93 23.96 4667.4
' 63 2A 783 40 331.10 299 22 21 43 4634.0

63 40 802 92 324.58 295.41 47.60 9544.0

AVE 799.82 333.36 295.22 37 60 6282 1

I

J

i
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RUN 40102E

M A$$ FL0g .0463 L BM/$EC IhLET VA*bu TenP = 233.G DEG F TOT 4L POWER = 3.32 BTU /$Ec.

Z ROD HEAT Flux WALL SLaFACE TEMP WAPCR TEMP NU /PE* *. 33 NEYMDLDS 40.
(IN) LOCATION I S TJ/HR-S CF i l (6Ew FI (DcG F)

67 (66.3) 24 796.44 346.62 295.57 22.80 4729 7
i 67 (66.7) 28 777.6* 347.6u 299.79 31 52 7$91.2*

67 (66.01 2C 791 69 339 13 299.68 40.49 9465 4
. 67 (66.75 2E 795.06 331 37 296.39 21.89 4693 1
1 67 (66.58 44 793.2e 336.90 290.56 29.77 4752.0
+ 67 ( 6 6. 8 ) 48 791 24 3st.06 301.w) 31 38 7459 3'

67 167.51 4C 809.74 3 5 0. a 6 298 13 14 51 9396.6
67 (67.01 4E 795.73 349 18 297.00 22 10 4745 0

i

AVE 793.86 346.54 297.42 21.06 6604.0
1

70 (7C.43 2C 791 69 3:6 76 301.62 36.10 11711.6
70 (69.23 3C 777 81 345.66 300.41 39.55 10695.6
70 (7c.11 30 798.97 3,9. J 1 3c2.42 39.46 11676 3

I AVE 789.49 348.47 301 42 37.70 11361.2

$ 72 (71.41 3E 794.26 451.J2 298.79 30.15 10716.8'

72 (74.01 SC 794 09 347.91 3N3.98 35.99 10054.8
l AVE 794.17 34%.61 301.js 33.37 10385.8

73 (73.0) 18 81C.14 325.60 3C3.74 22.41 7722.2
73 (73.35 2A 796.44 353 40 3C3 98 23 13 7471.4

AVE 803.29 3:4.50 303.o6 22 78 7846.8

74 (74.55 2D 798.c5 320 1u 310.06 38.49 11440 7
i 74 ( 7 3.9 ) 4D 7e4.2 347.60 31o.s1 43.36 11$11.9

AVE 791 15 348.eb 310 04 30.42 11476.3
4

75 175.31 18 810.14 355.oo 306.75 23 73 71e0.2
- 75 174.75 10 788.99 4:4.40 30).u9 23.27 6621.7
I 75 (75.6) 2E 795.CE 347.v. 301.*9 29.31 6350.2

75 (74.8) 5D 800.C9 333 59 3 L 6 11 42.41 6940 9

0 4WE 798.57 2 4 7. e 9 306.26 29.43 67S3.2

j 76 (75.6) ID 788.99 450.10 301.22 26.44 6173.4

I

!
]
1

1

i

I
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76 (75.61 3A 798.83 34C.d1 306.69 46.76 8175 7
76 (75.El 3D 798.97 355.94 31w.97 39.36 12364.4
76 (76 0) 44 793 28 338.37 309.73 43.51 5165 0
76 (7!.9) 48 791 24 349 05 310 16 46.26 7891.8;

| 76 (76.03 4D 7e4.25 345.bd 313.06 46.47 19196 7
76 177.63 SC 794.C5 344.o1 309 18 44.56 7914.8
76 (75.81 SD 80C.09 344.15 347.38 42.4e 6489.1

4dE 793.72 3 4 4. e d 31u.05 41 61 8046.4

77 (77.31 18 810.14 359.02 3C9.27 23 20 5894.6
77 (77 13 1C 773 31 34t.d6 307 12 39.66 6707.7

1 77 (76.81 10 788.99 351 14 369 06 26.87 5715.9
77 (77.33 24 796.44 a59.66 310.33 25.66 5433 2
77 (77.1) 2C 791.69 35s.7s 312.96 38.0 5 10303 0

; 77 (76.8) 2D 798.c5 398 91 313.55 43.43 9496.3
; 77 (77.1) 38 793.44 349.12 310.52 53.99 8502.0
j 77 (77.43 58 796.81 341 29 311.e8 38.79 5011.9
1 77 (76.53 50 800.09 337 34 308 29 39.02 6197.7

4WE 794.33 349 70 310 98 36.51 7251.4

78 (78.43 1C 773 31 347.90 309 00 39.44 8393 6
@ 78 (77.8) 28 777.65 3:e.64 312.66 36 30 8837.4

j 72 (77.75 2E 795.0t 3 4 7. v4 31u.d1 33.76 5364.6

@ 78 (78 13 3A 798.83 335 17 311 90 68.60 7192 7i

p1 7e (78.13 38 793.44 349.J8 318.26 57 05 8315.2:

! 4 78 (78.23 3C 777.81 354.48 319.65 49.23 6309.9
1 78 ( 7 7.8 ) 44 793.26 34C.35 313.34 42 91 4739.5

78 (72.13 48 791.24 354.go 319.06 43.66 7122.6,

' 78 (78.41 4C 8C 9.7 4 356.10 318.50 46.68 8179.4
78 178 11 4D 784.25 351.2J 316 12 42.93 8641 0

! 78 (78.6) 4E 705.73 321 25 31A.55 29.67 5225.3
76 (78.3) SD 8CO.C9 343.2. 319.95 39.39 5522.6

AVE 790.e7 349.G3 314.03 43.46 6987.0

| 79 (79.13 2C 768.74 352 32 316 15 47 9) 9497.4

| 79 17P.75 20 798.0! 354 50 310.49 40 20 8533.7
79 (79.2) 3A 798.83 34 A.2 9 314.05 59.25 7281 1

i 79 (79.43 3C 769.6C 3s5 6C J 21.e 1 53.17 6281 4
79 (78.6) 3E 794.2t 3 4 7. 9 C 319.19 41 74 7653.84

79 (80.81 5C 794 09 J J 8. w u 314.31 66.73 7922 8

AVE 7f 7 26 348.27 315.50 31.67 7861 7

8C (79.7) 28 761.65 362.v7 31o.37 32.44 8328.7

-

; % s
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80 179.6) 30 798.97 322.30 311.6v 53.91 9183 7
8C (79.8) 4A 769.89 J,3 50 317.40 42 38 4698.5
80 (80.41 4E 772.16 333.42 3 AS.6 2 28.64 5100 9
80 (80.7) 58 742 2c 346.51 318.01 37.21 4808.4

i et (82.8) 5C 764.P4 341.8) 317.99 63.43 8167.6

AVE 768.28 33C.09 317 41 42.50 6718 0
i 81 (80.4) 30 798.97 332.32 318.91 52.83 8980 1

AVE 798.97 3:2 32 316.91 52.83 8980.1

i 82 (81.5) 3E 737.97 352 30 31).60 39.53 7920.2
l

AVE 737.97 352 4G 315.00 39.51 7920 2

; 84 1C 734.97 349.Jo 317.91 46.54 8292.6
1 84 28 761.t! 363 00 325.T2 39.60 64J3.T

84 2C 768.74 3S6.sb 324.37 53.21 7931.9
84 20 765 53 363.31 325 50 38.31 6386 2
84 3C 769.6E 325 66 329.18 63.54 6933.2
84 3D 726.69 363.39 32).17 43.17 8044.8

i 84 3E 737.97 as4.49 319 7J 41.56 8036.4
f$ 84 4A 769.89 444.77 32S.74 57.52 4637.6
>- 84 40 758.63 s26.10 325.55 46 23 7209 9

j, E$ 84 58 742.26 343 30 324 44 55.50 4779.6
rq 84 SC 764.b4 349.61 319.72 51 33 6113.2,

? d.
c3 AVE 757.34 334.44 323.92 48.6e 6979.0

J- 90 10 725.g8 366.28 33d.64 29 16 4571.8
9C 28 72K.69 382 10 330.41 29.95 6684.3

'

) 9C 2C 717.45 Jte.vC 334.J6 44.41 8470.T
9C 2D 71C.19 373.30 33).b6 35.29 6723.4!

) 90 2E 711 5C 37C.90 331 03 25.27 4417 2
i 90 3A 734 87 J S 3. 5 3 332.w3 66.32 7452.9
"

9C 38 73 6.e5 373 35 331.70 44 29 8113 7
i 90 3C 742.ct 373 30 338.07 45 13 8143.6
i 90 30 723.04 3T7 37 3 34.e 4 36.40 d514.d

9C 3E 709 35 368 24 328.k3 34.37 7690.0
90 44 723.59 329.79 335.39 41.3: 4397.4
9C 48 733.24 37e.b0 3 3b.92 33.36 6686 21

'
9C 40 717.35 4 7 e.14 335.39 32.69 7104 4
90 "C 727.79 359.91 J28.42 44.46 773).1
9C SD 7C8.61 360 00 330.75 33.03 4621.8

4VE 722.84 309.4v 333.69 39.31 673).2
.

.

I
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96 1C 619.96 3T1.TT 335.06 32 27 7443.5
96 20 615.53 362 10 344.97 33.42 6834 2
96 2E 6C 4.0 6 J72.lb 340.37 26 16 4344.4
96 38 626.44 379.46 346.40 39.54 8459 0
96 3C 618.86 3bC.68 34$.93 39.30 8663 9
96 30 623.13 3b134 343.48 34 72 8798.7
96 3E 622.01 373.J0 330.88 32 53 7485.4
96 49 632.71 379.39 347.T3 37 02 6841.6
96 40 621.C 4 377.32 344.$u 34.9S 7C34 7
94 58 613.C 4 30t.52 342.20 34.78 4388.3
9e !C 641 02 364.40 330 42 43.9) 7495.3

AVE 621 62 J 7 S. 31 342 1b 34.96 .7065.5

o
E
~
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

P un: 41002F

Test Date: 6/19/81
Test Type: Steam Cooling

,

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.1410 MPa (20.45 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.0741 kw/m (0.0226 kw/ft)
Flow rate 0.0207 kg/sec (0.0456 lb/sec)

0Coolant temperature 112.0 C (233.6 F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 6629

(See following pages for additional results.)

C. Comments:

The power and flow were reduced approximately 39 percent to provide data at a
lower Reynolds number.

;

i

4

| 41002F-1
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DON 41002F

1655 FLOW = .D2J 7 KG/ht s I HL E I v4PJR TEMP = 112.2 DEc : T3TAL PD.6A 3.42 kw=

2 ROD HE A7 FLUX 4&LL $dRF ACE TE9e V483R TEMP NU #pR**.33 6E ThCLPs hu.
(M) LUC A Ta bh thA11/ M I tusG 0) (Osr. Cl

.30 4C cov.lu 122 94 114.91 37.?D 1G406 2

.33 *E 025.81 123.95 114.99 29.13 $033 5

AVE 046.99 123.45 114.95 28.67 7719.9
.61 3E voc.co 127.94 117.13 34.1, 83cy.3

AVE 940 06 127.94 117 13 34.14 8567.5

.99 AB 4629.51 144.52 123.27 21.14 4847 2

.99 4A A346.v3 14b.81 121.24 19.S4 4834 4

.39 40 4650.83 441.47 123 22 39.06 9939.2

j AVE .011 46 1427 1?3 24 26.0e ob40.3

1.22 1C 2005.93 152 26 178.99 29.93 8253.6
1 22 2C laT2.2. 152.56 130.85 36.1) 959' u8 1.22 de luot,.le 152.26 130.95 73.92 4822.9g 1.22 JE 1e39 21 148.01 1?9 01 16.17 8306.4

|
- AVE 4859.39 151 20 129.95 31.9 , 774).2t

i N
'

1.52 AB 4293.00 164.93 141.09 20.60 4584 6
1 52 4A 2344.4> 113.06 141 19 19.02 4239.8
1 52 *E 2451.71 161.44 141.21 11.87 4638.2

A VE 2363 7% 168.15 141 1? 21.Ra 45b7.),

!
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RUN 41002F

MASS FLOW .0207 KG/SEC INLE7 VAPOR TEPP = 112.2 DEG C TOTAL P0hER
=

3 42 KW=

2 ROD HEAT FLUX d4LL SuaFACE FEMP VAP08 7EMP NU /P8**.33 NEYNOLD5 MO.(M) LDCAT10k ( bA T T/50M1 (DEG C) (DEG Cl
,

| 1.70(1 67) 24 2*27.56 176.67 146.50 20.55 4583 1'

1.70(1.70) 28 2448.44 178 01 149 18 29.34 1478 61.70(1.704 48 2443.51 185.20 190.22 23.62 7JC9.41.70(1 70) SC i45*.60 169.94 144.90 34.97 7551 8'

1.70(1.703 5D 2437.87 171.84 147.99 26 23 4494.7
i

AVE 2442.69 176 33 147.76 26.R8 6283.5

; 1.78(1.773 3C 2471.34 177 33 149.72 35.33 11166.8
1 78(1 78) 4E 2456 16 176 11 150.45 24.33 6516 5i

AVE 2463.75 176.72 150 09 29 83 8841 6,

1 80(1.80) 3D 2510.ci 179.14 151 34 35.47 12434 0
l AVE 251C.t? 179 14 151.34 35.47 12434.0&>1

E3 1.88(1 87) 4D 2438.C0 177 85 154.R5 35.98 12875 4o
j Ed AVE 2438.C0 177.85 154.85 35.98 12875 4. .

'd
) .9111.90) 18 2468.86 175.86 152.80 27.13 8299 5

i .91(1 89) 1D 2452 13 175.53 152.58 27.09 74e8.5
's.41(1.908 2D 4429.90 173.79 154.96 44.05 12738.5
a.#1(1.*GB 40 4438.C0 175 17 155 39 41 96 12834.9

) AVE 2447.22 175 09 153.93 35.06 1C335 3

1.93(1.933 1D 2452.13 173.06 153.56 31.97 6548.8
1.93(1 943 2E 2473.02 168.78 153.67 41 83 6164.8
1.93(1 943 48 2443.51 18J . 3 3 159.44 39.11 7625.4
1.93(1 92) 4D 2438.Cu 174.89 156.30 44.66 11661 1
1 93(1.94) SC 4455.60 169.39 154.07 56.46 8703 71 93(1 938 SD 2437.87 171.22 154.63 36.lb 6876.7

:
AVE 2450 02 172 94 155 1R 41.71 7930.1

! 1.96(1 95) 18 2468.86 178.56 154 13 25.46 6586 2'

1.96(1.95) AD 2452.13 173 16 154.43 33.23 5994.5
1 96(1 95) 2A 2427 56 100.98 154.62 23.12 $499 1

1

.
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1 96(1.96) 28 2448.44 181.59 157.50 34.20 9099.4
3.90(1 95) 20 2429.90 171.67 156.71 48.81 9654.0
1.96(1.95) 28 246C.33 181 6C 158.27 40.90 8249.2
1.96(1 96) 58 4475.28 175.50 155.90 31 89 5152 1

AVE 2451 79 177.86 155.94 33.94 7176.4
1 1.98(1.979 1C 2434.11 173.69 154 20 43.73 9963.9

1.98 t l .9 8 ) Za 2427 56 182.26 155.79 22.94 5138.6
, 1.98(1.98) 28 2448.44 182 22 158.14 34.15 8714 0
i 1.98tl.983 3A 2437.80 180 39 156.04 34.65 6653.7
! 1 98(1.97) 4A 2465.09 185 89 156.76 21 04 4646.2
l 1 98(1.991 48 2443 51 182.83 160.85 37.17 6939.8
! 1 98tl.99) 4C 2545.93 179.17 160.00 51.RC 7848 6
i 1.98(1.97) 4D 2438.C0 174.88 158 14 49.40 9258.5
! 1.98tl.99) 4E 2456 10 176 11 155.63 30.26 5441.8
1 1 98tl.99) SC 2455.60 172.46 155.77 51.5c 7824 7
| 1.98(1 998 50 2437.27 175.50 155.84 31.10 5778.5

5 AVE 2453.65 178 67 157.07 37.09 7019 1
1

i 2.01t2.001 18 2468.80 181.00 155.74 24.50 5855.9
; 2.01(2.00) IC 2434 11 174.30 155.08 44.25 8727.4

e. 2.01(2.00) 2C 2422.17 181 62 158.23 40.16 93 % .9<

>" 2.01(2 003 2D 2429.90 177.40 15R.40 43.24 8354.6
S 2.0181 99) 2E 2473.02 170 01 155.59 43.67 5223.3.

|
N 2 01(2 00) 3A 44C5.72 182 83 157.05 32.14 6774.1' 2.01(2.00) 38 246C.33 184.69 160.21 38.7C 7739.7, bj 2.31(2.02) 3D 251G.67 179.35 159.21 48.44 8449.8

; 2 3182.01) 48 2443 51 184.05 161.30 35.82 6863 7
; 2.0182.01) 58 2475.28 175.08 157.98 36.45 4841.4
j 2.01(2 01) SC 2455.eu 174.29 156.67 48.6b 7787.4
1
j A VE 2452 65 178.60 157.77 39.63 7274.0

i 2.03(2.03) 18 2468.e6 181 75 156.73 24.67 5647.8
| 2.03(2 03) IC 2351.90 174.89 156.03 43.49 8625 7

2 33t2 038 28 23ec.32 185.28 159.73 30.R3 8245.3
) 2 33(2 03) 20 2416 63 178.57 159.24 42 14 207C.7
1 2 33(2.02) 3C 2425 58 182.66 162.39 46.0b 5307 9
; 2.03(2.04) 3D 24C3 86 180 39 160.20 46.13 8217.C'

2 33(2.02) 4A 2JC6.53 18T.78 159.06 19.8 F 455C.8
2.03(2 03) *E 2358.27 176.53 157.53 11.23 5275 3

AVE 2366.74 180.98 158.86 35.9) 6742 6

2.06(2.05) 3E 2324.60 173 13 157 13 5P.72 7520 6

<

l



A VE 2324.eJ 173.13 157 13 50.72 7520.6

2 13 1C 2351 90 177.95 159.43 43.9C 8267 9
2.13 28 2360 32 180.08 163.20 34.23 6412 3
2 13 20 24A6.63 184.67 163.34 37.66 6232.7
2 13 3C 2425.58 182.84 166.01 55.20 6691.6
2.13 3D 2403.80 183.57 163.62 46.7e 7708.6
2 13 3E 2424.t0 176 11 160.P3 50.04 7852.0
2 13 4A 2308.53 185.89 163.69 25.6C 4480.2
2.13 4D 2424.49 179.78 164.02 51.43 7068.0
2 13 58 2352.41 175.71 163.04 46.40 4718 3
2.13 50 2342.98 178.62 161 74 34.60 4983 9

AVE 2J71 13 181 12 162 81 47.53 6441 5

2.29 1D 2198.21 184.65 166.31 29.47 4588.6
2.29 28 2126 78 197.55 168.n3 24.0C 667).9

| 2.29 2C 4201.36 191 04 168.31 36.56 8309.4
{ 2.29 20 2169.71 191.45 168.96 31.82 6575 9

2 29 2E 2202.74 183.44 166.25 31.53 4415.7'

2 29 3A 2154.49 193 28 167.33 27.80 7108 2
2.29 38 2232.77 198.78 169.87 2R.80 7947.5
2.29 3C 227e.47 194 50 170.76 15.92 7925.7

s> 2 29 3D 2217.33 194.50 16R.90 32.52 8192.2
$ 2 29 4A 22t2.74 193.28 168.93 22.49 4274.9
c3 2.29 48 2207.9u 190.94 170.47 27.00 6643 6
% 2 29 4D 23C5.81 192.68 169.55 32.49 6924.8

e 2 29 58 2217 69 185 58 167.91 30.75 4473.4'" 2.29 5C 2152 38 185.61 165.94 37.09 7534.4

AVE 2 21 C .'4 5 191 66 168.45 10.59 6542.0

2 44 LC 1912 94 187 20 169.30 35.98 7299.4
2 44 2C 1921.94 193.48 173.10 35.25 85C3.6
2 44 2D 1u93.52 193.28 173.83 31 52 6719.1
2 44 2E 1893.43 187.73 170.7R 27 16 4323.4
2.44 3C 1920.e8 196.93 174.99 32.46 8473 5
2.44 30 2C14.25 195.15 173.48 34.64 8461.5
2 44 3E 1931.32 186 19 169.55 19.13 7324.5
2.44 4A 19C2 36 193.91 173.no 22.77 4229.4
2 44 *s 197C.81 197.54 175.22 28 37 6764.5

:| 2 44 4D 197C.63 193.93 174.57 12.9L 6907 1
2 44 58 1968.22 197.45 172.65 3?.61 4369.1
2.44 SC 1929.83 187.34 170.69 1P.93 73C9.5

AVE 1937.51 191 68 172.67 32.64 6723.7

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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RUM 4131?F

94 55 FL OV = .0436 Lehtste i t.L E T v4POR TEMP = 234.9 DEG c T374L PDmEd = 3.24 Bib /5EL
4

Z RJD HEAT FLUX JALL SU=FACL Tid 7 VAPOR TEMP Ntl /PR**.JJ EEYhDLLS Nu.
(IN) LOCATAbn (sib /Ha-SwFil (OEG tl (9F" FI

12 4C 412.00 253 30 239.84 37.2. AC406.2<

12 *E 199.3J 255 11 239.98 2a.13 5033 5

AVE tw5 7s '4.20 238.91 2R.67 7719.9-

24 3h 297.9o 262 30 ?47.83 34.14 6567.5

AVE 297.9o 202.30 247.83 34 1* 8567.5
?

39 1d 210.50 292 14 253.99 *1 14 4847 2
31 2A 490 3A 296.26 253.84 18.04 4834 4

, 39 44 525.is 286.65 753.Ra 39.0b 9939.2
!

! Avt 5AG.65 291.69 253.84 26.58 0540.3
i

: 48 1C >J1 43 3J6 10 264 18 29.93 8253.6
| 48 2C 39J.44 3'J6. 62 267.53 36.15 9b97.98 46 2E 589.60 306.06 267.71 2 3. 5 :r 4822.9g 49 sE 582.95 298.42 264 22 4.31 63L6.4

N
.

'l AVE 589.33 334.30 265.91 31 53 7745 2
i 5

63 Id 727.44 337.06 795.96 21.66 4584.6
'

i 60 24 743.09 343.51 296.15 19.04 4539.6'
63 *e 771.u9 322.6u 286.22 31.97 4638 2

AVE 749 2A 334.66 ?96.11 23.8) 4587.5

!
;

i

1

i

!

!

!
!
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RUN 410M F

MASS FLOW = .0456 LBM/S LC IhLET V A P OR TEMP = 234.0 DEG F YO7AL PD)ER 3.24 870/5EC=

Z ROD NtAT FLUX WALL SURFACE TEMP VAPOD TEMP NU /PR**.33 EETNOLDS NO.
(IN) LOC ATION (8 70t HR-SM T ) (DEG F1 (DEG FI

67 (65.7) 2A 769.43 350.00 295.78 28.55 4583.1
67 (66.8) 28 776.C5 352.42 300.52 '29.04 7478.6
67 (67.1) 48 774.49 365 37 302.40 23.62 7309.4
67 (67.1) SC 778.32 337 89 292.83 14.97 7551 8

' 67 (66.9) 5D 772.70 341 31 298.39 26 23 4494.7
1

) A VE 774.20 349.40 297.97 26.88 6283.5
.

] 70 (69 5) 3C 783.31 351 20 301 50 35 33 11166.8
70 (70.0) *E 778.50 349.00 302.82 24.33 6516.5

AVE 780.90 353 10 302.16 29.83 6841 6

71 (70 75 3D 795.77 354.46 304.41 35.47 12434.0

AVE 795.77 354.46 304.41 15.47 12434.0

b 74 (73.63 4D 772.74 352.13 31P.74 35.98 12875 4

8
AVE 772.74 352 13 310.74 35.98 12875.4g

O 75 (74.75 18 782 52 348.55 307.03 27.13 8299.5;
'

75 (74.53 1D 777 22 347.95 306.64 27.09 7468 5
75 (74.7) 2D 774.17 344.82 310.93 44.05 12738.5
75 (74.41 4D 772 74 347.30 311.70 41 96 12834.9

AVE 775.t? 347.16 309.08 35.06 1C335.3

76 (75 83 10 777.22 343.50 308.42 31.97 6548.8
76 (76.4) 2E 783 8% 335.8C 368.66 41.83 6164.8
76 (76.25 48 774.49 356.60 118.99 39.31 7625.4
76 (75.5) 4D 772 74 346 81 313.34 44.6C 11661 1
76 (76.2) 5C 778.32 336.90 309.32 56.46 87C3 7
76 (75.9) 5D 772.70 340.20 309.25 36.1C 6876.7

AVE 776.59 343.30 311.32 41.71 793C.1*

77 (76.93 18 782.52 353 41 309.43 25.46 (586.2
77 (76.83 10 777.22 343.69 309.99 33.23 5994.5
77 (76.93 2A 7ts.43 357.76 310.32 23.12 5499.1 i

i

. _ _ . _ _ _ _ _-- ___
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77 (77.23 28 776.0) 358.85 315.51 34 20 9099.4
77 (76.98 2D 776 17 344 60 314.09 48.R1 9654 0
77 876 7) 38 779.82 358.88 116.89 40.9b 8249.2
77 (77.0) 58 784.56 347.90 312.63 31 89 5152.1

A VE 777.11 352 16 312.69 33.94 7176.4

! 78 (77.73 1C 771 51 344.64 309 56 43.73 8963 9
78 (78.0) 2A 749.43 360.08 312 42 22 94 5138 6
78 (78.0) 28 776.05 363.00 316.66 34 15 8716.0
78 878.01 3A 772 7J 356.70 312.88 14.65 4653.7
78 (77.7) 4A 781 33 366.60 314 18 21.04 4646 2
78 (78.41 48 774.49 361 09 321.51 37 17 6939.8
78 (78.25 4C 806.95 354.50 320.16 51.R0 7848.6
78 (77.5) 4D 772.74 346.79 316.65 49.4C 9258.5

| 78 (78.38 4E 778.50 349.00 312.13 30.26 5441.8
78 (78.3) SC 778.32 342.42 312.38 51.50 7824.7

78 (78 2) 5D 772.70 347 90 312.50 31.3C 5778.5

AVE 777.70 353 61 314.64 37 09 7019 1
q

1 79 (78.9) 18 782.*2 357.80 312 33 24.5C 5855 9
79 (78.8) AC 773 51 345.74 311.15 44.25 8727 4

| c- 79 (78.63 2C 767.73 358.91 316.81 40.16 9396.9

Ej 79 (78.9) 2D 770.17 351 32 317 12 43.23 8354.6

c3 79 (78.53 2E 783.84 338.01 312.07 43.67 5223.3
bJ 79 (78.9) 3A 762.51 361 10 114.70 32.14 6774.1

I 79 (78.9) 38 779.82 364.44 320.3R 38.7C 7739.7
ca 79 (79.53 3D 795.77 354.83 318.58 48.44 8449.8

79 (79.0) 46 174.49 363.30 322.34 35.R2 e863.7
79 (79 18 58 784.56 347.15 316.36 36.45 4841.4
79 (79.38 SC 778 32 345 72 314.01 4R.6C 7787.4

AVE 777 39 353.48 315.99 39.63 7274.0

80 (80 03 18 782."2 359 15 314.12 24.67 5647.8

83 (80.03 1C 745 45 346.80 312.85 43.49 8625.7
80 880 13 28 748 12 365.50 319.51 35.83 8245 3
80 (79.91 20 7t5.97 353 42 318.61 42 14 8070.7

80 (79.6) 3C 7te.00 360 79 324.31 46.au 5307.9
80 (80.53 3D 7t1 92 356.70 320.36 46 13 8217.0

80 (79.7) 4A 731.71 370 30 318.31 19.R7 4550.8'

89 (80 1) 4E 747.47 349.75 315.55 31.23 5275 3

AVE 756.*0 357.76 317.95 35.55 6742.6

S1 (80.9) 3E 73t.8C 343.63 114.84 56.72 7520 6

. - - _ _ _ _ _ _ _ - _ _ _ _ -
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"

AVE 73c.20 343.63 314.R4 50.72 7520.6

84 1C 745.45 352.31 318.98 43.90 8267.9
, 84 28 148.12 360.94 325.76 14.23 e412.3
'

84 2D 765.97 364.40 326.01 37.66 6232.7
84 3C 768.80 361.11 330.R1 55.20 6691.6
84 30 761.92 362.43 326.52 46.26 7708.6
84 3E 736.80 344.00 320.06 50.04 7852.0
84 4A 731.71 366.60 326.64 25.60 4480.2
84 4D 768.46 355.60 327.23 51 43 7068.0
84 58 745.61 348 27 325.47 46.40 4718.3
84 SD 742.62 353.52 123.13 14.60 4983.9

A VE 751.55 358.02 325.06 42.53 6441.5

90 10 69e.74 364.37 331 37 29.41 4588.6
90 28 674.10 387.60 335.90 24.6C 6673.9
90 2C 697.72 375. 87 334.95 36.56 8309.4
90 20 694.04 376 61 336 13 31.82 6575.9
90 2E 698 17 362.20 331.24 31.53 4415.7
90 3A 682 88 379.90 333 20 27.RL 7108 2
90 38 7C7.49 389.80 337.77 2P.80 7947.5
90 3C 721 54 382 1C 339.37 35.92 7925 7

p 90 3D 7Gi.80 382 10 336.02 32.52 8192.2,

- 90 4A 717.19 374.90 336.P7 22.49 4274.9
8 9S 48 699.81 386 49 338.85 27.00 6643.6
N 90 4D 73G.84 378.83 337.19 32.49 6924.8
[ 90 58 702.91 366.04 334.24 30.75 4473 4
43 90 SC 682.21 366 10 330.70 37.09 7534.4,

4

'

AVE 700.62 376.99 335.21 30.59 6542 0
i

96 1C 606 32 368.96 336.75 35.98 7299.4,

96 2C 645.17 380.26 343.57 35.25 85C3.6
96 2D 6CC.17 379.90 344.R9 31 52 6719.1
96 2E eCC.14 369.92 339.49 27.16 4323.4
96 3C 6C8 77 396.48 346.96 32.46 8473 5
96 3D 636.43 383.28 344.26 34.64 8461.5
96 3E 612.15 367.14 337.20 39.13 7324.5

1 96 4A 602 97 381 03 344.92 22 77 4229.4
J 96 48 c24.te 387.56 347.4e 28.37 6764.5

96 40 624.t7 381.07 346.22 32.90 4907 1
96 58 c34.18 369.41 342.77 32.61 4369 1
96 5C 611 67 369.21 339.23 38.93 73C9.5

A VE 614.11 377.02 342.80 32.64 6723 7

|

|

)'
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| FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Ru+ 44303A
T ..s; nate: 5/13/80

' .a 'l ype: Stean. Coolingi

Bit wage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.143 MPa (20.8 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.131 kw/m (0.040 kw/f t)
Flow rate 0.034 kg/sec (0.076 lb/sec.)

0 0Coolant temperature 114 C (238 F)
Average and range of inir'..-t 1.83 m

(72 in.) housing temy.nbee N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 11590

(See following pages for additional results.)

C. Comments:

44303A-1

_ _ . _ I
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RUPe 44333A

i MESS FLOW = .03*5 nGh to INLET V A 804 TEMP = 114.4 DEG : 70TAL P0 mea = 6.J9 nw

Z ROD HEAT FLOR 4 ALL StJRF ACE T E.1P VAP3R TEPP WI /PR**.33 ReftibL0b NJ.
'

(9) LOC ATiust t=ATT/SwMI ! jig Cl (DFG Cl

.30 CA A41e.52 126.49 117.44 35 12 8503 3

.30 *A A122 40 125.45 117.45 40.14 e515 5

.30 44 AA15.17 129 11 117.40 74.01 169w2.2

.30 4E 4422.d9 124.85 117.45 43 31 6522.9

AVE A 120. 76 125 23 117.44 48 15 1C610.9

.61 a8 47s. 40 133 67 129.54 36.27 8490 1

.o1 1C 169u.83 131 89 119.75 54 14 14125.0

.51 *D A7Ae.Du 13 a . 8 3 120.A9 59.4A 12741 2

.61 Se 1715.74 129.63 121.52 53 17 6538 2

AVE 1766 13 131.76 129.41 56.7) .0973.6
2

' .99 2A 4938 71 146.88 126.27 38.99 8182 6
.99 4A d667.09 14o. 19 I?6 31 39.40 8168.7
.99 4C ins 4 06 142 22 126.78 75.lu 16137.9,

O
j AVE 2009.0> 145.10 126.29 51.22 .C829.7

> 1.22 18 3483 57 158.41 134.69 39.06 8C74.4
da 1 22 1C 3397.19 163.2H 13?.72 45.21 13495.0

) 1.22 40 44c7.9* 159.81 136 21 51.84 422bv.1
1 1 22 58 4402 82 156 12 135.03 41.04 7945.4

AWE 4927.87 158.06 134.66 44.80 1C456.9

1 52 2A 4234.J2 167.55 145.71 53 16 6477 2
,

1.52 4A 42JL.31 168 26 146.81 53.89 7044 2'

1 52 4C 42e2.74 164.54 14S.00 93.23 12943 1
1.52 *E 4444.*7 156.96 146.13 52.3$ 78L2.7

AVE 4435.23 166.e3 146.18 61 60 9.71 8

i

!

2 __ _ _ _ _ _ _ _ _ _ _ _
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i

i

!

I
kbH 44303A

! MASS FLDW = .03 5 KG/SEC INLET VA*un ic ne = 114.4 DEG C T174L POWEk = 6.u9 KW4

Z ROD HEA7 FLUE W ALL abupACE TEMP WaP0m TE.1P NU /Pf**.33 REyNOLOS NJ.
(M) LOCATIO1 (dAT7/5CMI tutG CI (DLG Cl

) 1.70(1.72) 2A 4437.12 179.81 152.8'' 41.66 7685.4
1 1.7C(1.721 4A 4428.0! 105 2I 244.08 3u.11 7114 1
; 1 70(1.729 4C 4396.52 184.o2 15?.38 56.43 13796.7
a 1.7C(1.72) 4E 4376 13 179.19 153.29 42.56 7526.8
i

. AVE 4409.47 152.22 153.80 44.14 9028.2
i

i 1.78tl.001 18 4502.33 182.33 155.61 4'.14 7690 1
I 1.78tl.81) IC 4416 8C le 6 16 152 91 45.74 12929.6
) 1.78(1.78) 20 4533.45 107.25 157.72 51.23 11641.9

1.78(1.81) 3C 4442.47 107.17 151.3J 56.12 A4501 8
1.78(1.78) 4D 4551 42 1b7 62 138.57 51 91 11186.0
1.78(1.803 58 4364.65 lui.98 157.04 43.70 7378.7

4WE 4468.57 485.55 156.52 48.46 19888.4
!

1.80(1.853 10 4502.e3 162.24 157 8) 46.04 7502 3
$ 1.8C(1 833 2C 4 5 0 4. 5.C 189.73 157.55 53 74 14T47 4
sd 1 8C(1.80) 20 4533 45 18 7. 7 T 15o.56 51 70 11631.88 1 80(1.833 3C 4442.47 lt9.s1 158.3J 54.46 14497 0
)> 1 8061.82) 3E 4429.39 167 19 153.6T 45.44 12489.5
y 1.9081.82) 48 4433.7* 1ed.97 161.21 52.92 11081.2

1.80(1.82) 5D 4444.83 1o1 27 157.42 45.96 7385.6

4WF 447C.17 4to.13 157.80 59.93 11345.0
1 1.03(1.85) 18 4502.33 132 93 157.61 44.51 7616.9

1 83(1.861 1C 4416.BC ico. A 6 154.78 45.37 12T90.9
! 1.83tl.83) 2D 4533.45 A t 7. 4 2 159 43 54.R5 11631.5

1.83(1.84) 38 4591.17 496.34 160.22 48.16 14079 4
1 83(1.05) 3C 4442 47 190.a3 159.36 51.96 14499.3

| 1.83(1 861 3D 4593.87 19 4.J T 1*9.44 54.48 14197 5
'

1.83(1.84) 58 4364.t3 1b5.19 150.99 41.32 7324.9
1.e3(1.823 SC 4474.42 401.22 154 12 57 21 12518.1

4WE 4 4 E 9. 9(, 108.46 150.J6 49.40 11832 3
,

1.88tl.931 1D 4502.e3 Act.oJ 160.98 43.34 7459.3
1.8881.911 2C 4504.*C 19 3. d o 16v.71 51.62 44591.T:

| 1 88(1 89) 2D 4533.4' 191.od 162.50 $1.27 11548.3
4

i
!

1
. _ _ _ _ _ _ _ _ _ . _- -



_ _ - __ ____ - - _ _ _ _ _ _ _ - _ _ - _ . _ - _
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1.8811.84) 2E 4310.7P 1e3.25 157.81 38 98 7419.0
1.88(1 92) 38 4591 17 190.de A62.37 41 23 14104 0
1.88tl.90) 3C 4442.47 69J.30 161.41 52.41 14490.1
1.88(1.92) 3D 4593.87 195 2o 16A.09 51.84 14203 9
1 88(1 89) 3E 4420.39 400.3d 156.66 47.73 12396 1,

; 1 88(1.90) 48 4433.75 191. o o 164.45 53 15 11145.1
! 1.58(1.87) SC 4474.42 162 47 156.A7 58.69 12451.1

1 88(1.93) 50 4444.P3 l e 4. 8 0 160.70 45.51 +7314.4

) 4VE 4478 31 19r. . w " 160.50 49.57 11556.7

1 91(1.961 1D 45C2.P3 167.19 102 20 43.29 7420.6
1 91(1.943 2C 4504 5C 195.41 101.94 51.42 14539.8
1 9111.918 2D 4533 45 19 2. 6 A 163 19 53 66 11528.6
1.9111.93) 3C 4442.47 194.54 16s.0J 52.75 14484.1
1.91(1.939 3E 4429 39 107 21 157.92 51.69 12386 6
1.91(1.93) 48 4433.75 194 71 165.74 53 83 11161 0
1.91(1.93) SD 4444.83 A66.J1 A61.b4 45.37 7291.0

4WE 4470.17 19C.u5 162.41 a 49.46 11258.8

1.93tl.959 2A 4437.12 6 e 7. s 4 162.26 43.94 7341 1
1.93(1.921 28 4291.55 19K.o) 163.03 51 9J 11614.7

> 1 93tl.933 20 4533.4* 193 26 163.93 53.68 11511.5(; 1 93tl.89) 2E 4310 7F A89.J1 159.04 36.41 7348.9
ca 1.9)(1.96) 33 4591 17 197.>7 164.21 51.77 14149 2
%d 1.9311 96) 3C ,442.41 495.TA 163.55 52 14 14471.0
}) 1.93(1.96) 3D 4593.67 A97 31 163.54 51.15 14177 6
& 1.93tl.95) 44 44 2 8.r 5 190 75 163.90 40 32 7126 1

1 93t1.95) 4E 4376.13 lo v.2 7 162.44 43.04 72m5.8
1 93(1 95) 4C 4396.5e 193 16 163.T9 56.53 14077.7

AVE 444C.12 192.41 A63 10 47.49 10906.5

1.96(2.001 10 4502.83 1 d 9. o 1 te4.w3 43.09 7364.8,

1.9681.991 2C 4504.50 147.25 163.88 53.35 14449 6
1 96(1.95) 20 4533 45 194.)* 164.o1 49.9b 14482 7

' 3 96(1.981 3C 4442 47 19t.94 164.47 51.48 14454.8
1.96(1.971 3E 4429.39 le i. 9 7 159.6F 53.31 12335.9
1.96(1 98) 48 4433 7* 195.a9 16T.61 51.37 11147.8
1.96(1.973 50 4444.P3 Abb.29 163.19 44.51 7249.1

!

LVE 4470.17 192.44 164.94 41.16 11212 1;

1 98(2.01) 3D 4593.P7 194.J9 105.67 51.12 14145.3
1.98(2.001 2A 4437.12 199.78 164.J5 41.31 120s.)
1.98tl.983 20 4533.45 Av5.s2 1c6.12 49.93 1A450.8

1

!
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>

1 98(2.01) 38 4591 17 195.95 166 33 51.37 14074.2
1.98(2.001 3C 4442.47 198.71 105.48 51.14 14425.6
1 98(2.01) 4A 4428.C! 192.34 166.w5 43.96 7111 9
1 96(2.301 *E 4376 13 192.s7 164.60 38.84 7234 1
1.98(2.ove 4C 4396.58 194.26 165.8) 57.72 14088 5

4VE 4474.66 195.*4 165.55 47.57 11224.9
a

2.13 18 4088.0" 169.37 169.44 49.85 7724.1
2.13 1C 4027.41 166.o2 165 42 98.62 13432.9
2 13 28 4J52.t1 4 d 7. 7 6 171 02 83.01 9915.7
2 13 2E 4121 44 164 66 170.07 68.94 7245.3
2.13 3A 4 c0 3.3 t 168 07 161 1) 64.53 12115.4
2.13 38 4113.03 497.o? 17w.77 59 34 11746.8
2.13 3D 4141.14 196.J7 17J.16 ST.67 12J34.J,

2.13 40 4219.6L 169.97 174 35 79 88 10958.0
2 13 58 4026.71 * c 7. 4 7 17s.94 63.40 7688.9

4WE 4188.14 159.77 A69.31 64.47 10351.2

2.29 10 3824.87 198.Ab 174.26 38.15 7393.6
2.29 2C 3837.27 laJ.06 175.d 2 51 77 13091.1
2.29 2E 4079.94 194.19 174.78 59.86 7186.8

O 2 29 34 4005.99 198.ib 172.68 53.69 11811 3
$ 2 29 38 4042.44 2u e. o v 171.40 49.69 12370 8
o 2 29 30 3877 49 264 83 A76.37 49.92 12850 4y 2 29 3E 3827 07 49G.63 171 49 67.16 12378 0

2.29 49 3874.94 2 w 1. 2 6 17s.92 55.11 lu>05 4.
'" 2.29 5C 3965.9C 189.)$ 171 78 74.60 12825 8

2.29 50 3909.44 195.T0 175.J 3 45.18 7494.1

AWE 3930.53 198.03 174.83 94.21 40181.8

2 44 3D 3371.5C Zw1.83 181 61 63.91 13301.1
2 44 19 323 6.C 5 198.95 178.12 37.96 7187.7
2.44 1C 3221 61 190 06 475 22 51.6 7 42293.9 '

2.44 2E 3244.76 Iv7.96 179 37 41.12 7050.8
2.44 39 3365.45 2Lc.w3 182.52 46.9e 12996.5
2.44 40 3276.4C 263. o 183.36 51.57 19448.3
2.44 59 3309 23 14 6. w 6 Abs.d5 44.09 7206.9
2.44 ?C 3302 73 A92 90 176.63 67.18 12368.6

AVE 3?91.03 194.46 179.08 51.69 1043( .2

.

- - --
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RUN 44303A

9455 FL 3d = .9160 L BM/ s tC I Ns E T va*0d T E MP = 2JS.P DEG F TOTAL P0edd t.TT Bib / HEC=

t

Z WUD lit A1 tLt k 4 4 a,L Se4F ACE TE9' V A pr} p rgen Ntf 19t**.33 kE f h0LDS hu.
(Ifil LOLATILH (olU/HH-$wfil (DEC Fl (DE*, Fl

12 2a J53.69 250.69 243.40 35.12 8503 3
12 *A 356.74 25I.N1 243.42 41.14 b> A S .5
12 40 J54.41 255.40 ?43.33 74.01 169G2.2

; 12 4E 435 9 253 13 243.42 43.34 b522.9

AVE 3$$.2J 25T.41 243 39 4R.1b 1c610.9

24 16 $39.27 272.60 248.91 36.27 84 96.1
24 1C 233.92 2o9.41 247.55 54 14 14165.0
24 4D $49 0N 269 30 249.59 59.41 12741.2

*

24 $8 543 06 265 34 24P.94 53.17 US38 2

AVE 240.77 269.16 24R.75 Sn.7) AC973 6

39 2A 931.*6 296.39 259 28 3R.99 8182 6
34 4A You.99 295 14 259 35 30.4e 6168.73

3 39 4C en7.70 268 90 250.31 75.16 16137.9
o
u ave 909.3T 243 17 259.31 51.22 10829 7>
b 48 18 1164 1* 317 13 274.42 39.0c 8074.4

48 AC Ab76.75 321 51 27D.R9 45.21 13495.0
48 40 1086.21 319.66 777 1P *1.M4 12259.1
48 36 Able.h> 313.02 275.09 41.04 7945 4 '

AVt Abb6.*9 317.58 ??4.39 44.R6 .0453.9

60 2A A342 11 333 69 ?14.29 91.16 8477 2
63 *a AJeo.us JJo. e 7 296.25 50.R4 7044 2
S' *v 4351.aJ 328 18 294.97 93.23 12903 1
61 et 1333.*9 332.33 295.11 57.35 76b2.7

AWt 1J94.39 332.30 295 13 F1 4o 9071 8

?

. _ _ _ -_



_ ____ ,

,

d01 94J03A

M ASS FLDv . 0760 L8M/SEC INLET V4Puh icnP = 238.0 DEG t T3TtL POWER * 5.Fr sTU/5;

Z R00 HEAT F LUM daLL Sumpact sine V AP 3g itn* NU /P R* *. 33 dEfm0LDS MG,
(IM) LOCATI31 ( B TU/HR-SCF il (DEG F1 (DEG F)

67 (67.6) ?4 1406.35 355.66 30T.13 41 46 7685.4
67 (67.9) 4A 1403.5C 365.49 310.43 3F.11 7114.1
67 (67.73 4C 1393.53 J6 4. 3 2 399.e9 56.43 AJ786.7
67 (67.6) 4e 13 E 7.0" 354 54 307.90 42.56 7526.8,

AVE 1397.61 36C.3w 308.b4 44.14 9328.2

70 (70.81 15 1427.05 3eC.2J 312.10 42.14 7696 1
73 (71.3) 1C 1399.94 367.12 307.23 45.76 12929.6
70 (70 03 20 1936.91 369.04 312.9C 51.23 11641 9
76 (70.9) 3C 14ce.07 3t9.99 315.15 56 12 14501.s
70 (70.1) 4D 1442.61 3 7 G.D e 317.42 51.81 11188 3
70 (70.7) 58 1383 41 359 57 314.67 43.70 73FS.7

4WE 1416.33 30e.0w 313.74 49.46 19888.4

I j$ 71 (72.7) 10 1427.2) 3tp.33 316 13 46.04 7382.3
bd 71 (72.9) 2C 1427.73 373 24 315.60 53.72 14747.4
O! 71 (70.8) 2D 1436.91 369.96 317.42 51.7G 11631.8
3> 71 ( 71. 9 ) 3C 1408 07 JFJ.39 317.Jd 54.46 14497.0i

da 71 (71.5) 3E 1403.93 3ce.94 3Cd.61 45.44 12489.5
71 (71.7) 49 1405 31 372.14 322.A9 52.92 11381.2
71 (71 5) 5D 1406.82 326.83 313.36 45.9 6 F385.6

'
AVE 1416.85 368 11 316.04 50.33 11345.3

72 (72.83 19 1427.0" 361.09 315.70 44.51 7616.9
; 72 (73.3) IC 1399.94 37J.68 31w.6v 45.17 12790.9

72 (72 13 2D 1436.91 369.35 319.68 54.85 11631.5'

72 (73.33 38 1455 2r ib5.42 320 40 48.16 14379.4
72 (72.99 3C 1408.07 315.49 318.65 53.96 14499.3
72 (73.2) 3D 1456.Ct 3bl.32 316.99 50.48 14697.5

| 72 (72 61 SR 1383 41 Je2.33 316 16 41 32 7324.9
72 (71.61 5C 1418.20 358.19 3c9.42 37.21 12518 1

LVE 1423.1C Jit.uo 316.30 49.48 11832.3

74 (75.81 10 1427.20 Jo7.93 321.76 43.34 7459.3
74 (75.1) ?C 1427.73 Jeb.96 321.2d 51.62 14591.7
74 (74.61 20 1436.91 37T.04 324.61 51 27 11548.3

|

- - - _. --



_-__________.___________ - - -____ -____-_ - _ - __________ . - _ - _ _ _ _ _ .
__

74 (72.41 2E 1366.33 365 20 316 30 19.98 7419.0
74 (75.43 38 1455 20 Jbt.30 324.27 53.23 14104.0
74 (74.9) , 3C 1408.07 3 7v.v 4 322.33 5!.91 14490.7
74 (75.41 3D 14:6.Ce JoJ.46 32J.w 5 51.84 A4203.9
74 (74.68 3E 14C 3.9 3 371 10 313.9b 47.73 12396.1
74 (74.8) 48 1405 31 377.34 326.J7 53.1$ 11145.1
74 (73 7) SC 1418 2C sc0 44 313.11 58.69 12451.1
74 (74.7) 5D 1408.82 3th.75 321.27 45.51 7314.4

AWE 1419.43 374.08 320.91 49.57 11556.7

75 177.0) 10 142 7.2 C 370.J2 323.46 41.29 7420.6
75 (76 31 2C 1427.73 36 3.g J 323.49 51 42 14539.6
75 (75.2) 2D 1436.91 37o.70 322.75 53.66 11528.6
75 (76.11 3C 1408.07 3o2.13 324.74 52.75 14484 1
75 875.9) 3E 1403.9? 36b.98 316.22 51 69 123s6.6
75 (76.il 48 1405 31 376 89 33J.JJ 53.83 11161 0
75 175.8) SD 1408.62 366.u2 323.J6 45.37 7291 0

AVF 1416.P" 375.53 J23.97 49.86 11258.8

76 (76.8) 2A 1406.30 368.85 324.10 43.94 7341.1
76 (75.71 28 1360 24 J75.53 326.54 51.93 11614.7

c> 76 (75.91 2D 1436 91 479.90 327.?7 53.66 11511.5
$| 76 (74.45 2E 1366 33 372.42 319.71 36.41 7348.9
ca 76 (77.2) 38 1455.2C 307.63 327.b7 51 77 14109 2'd 76 877.01 3C 1408.07 so4 2d 326.J4 52 14 14471.0I 76 (77 2) 3D 1456.r6 s67.26 346.37 51 15 14177.6CD 76 (76.9) 44 1403.!C 375.3o 327.03 43.3c 7128 1

76 (76.6) 4E 1387.0$ 372.oe 324.49 43.04 7285.8
7e (76.7) 4C 1393.!3 379.6v 320 07 56.53 19J77.7

4WE 1407 33 378.34 322 29 47.49 40906.5

77 (78.8) 10 142 7.2 C 373 30 327 25 43.39 7364.8
77 (78.25 2C 1427.73 3e7.6w 326.48 51.35 14449.6
77 (76.83 2D 1436.91 362.10 320.76 47.98 A1482.7
77 (7 7.9 ) 3C 14C8 07 366.2J 328 04 51.4b 14434.8
77 (77.71 3E 1403.93 370.J5 319.41 53.31 12335.9
77 877.8) 48 14C5.31 Jt4.24 333.09 51.37 11147.di

77 (77.75 50 1408.P2 s70.94 320.e2 44.51 72*9 1

4WE 1416.85 379.30 327.26 49.16 11212 1

78 179.31 30 1456.Ce 390.90 3 3J.20 51 02 14195 3
78 (78.8) 2A 1406.39 37).4J J27.02 41.11 7268.5
78 (78.01 2D 1436.41 3o4.3u 334.>4 44.13 11*>J.d

i
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - -



78 (79.33 38 145 5.2C 391.8v 331 39 51.07 14374 2
78 (78.9) 3C 14C8.07 3o9.79 329.67 50.04 14423.6
78 (79.08 4A 14C3.5C 3 7 e.20 330.88 40.96 7111.9
78 (78.75 4E 1387.CS 377.72 326.28 38.84 7234 1
78 (78.8) 4C 1393.53 3e2 21 336 53 57.72 14088.5

AVE 1418.34 303.60 333.00 47.57 11224.9

84 18 1295.74 372.67 330.99 49.85 7724 1
84 1C 1276.34 371.52 329.76 58.62 L3432 9
84 28 128 4. * e 370 01 344.d7 83.01 9915.7
84 2E 1306.22 464.*2 338 12 68.94 724S.0
84 3A 1268.9J 370.SJ 332 88 64.53 12115.9
84 38 13C3.66 Jeo.73 339 38 58.34 117*s.8
84 3D 1312.57 30t.S2 338 2d 57.67 12334 0
44 4D 1337.43 J7J.9) 3*i.de 78.95 19958.J
d4 58 1276 3C 30890 339.70 63.40 7688.9

4WE 1295.76 37J.94 337.66 64.4 7 10351.2

9C 1D 1212.32 3d8.73 345.07 38 15 7393 6
90 2C 1216.25 397.21 348.47 51.77 13001 1
90 2E 1293 17 376. 4 3*6.6A 5486 7186.8

& 90 3A .269.73 Jov.74 3t*.6J 53.69 11811 36 90 38 1281.21 404.41 3 Sw .9 7 49.69 12370.8c) 9C 3D 1229.0C 400 70 J49.*7 49.92 12850.4y 90 3E 1232 03 3 7 3. J u 340 68 67 10 12378.0
. 90 48 1228 19 494.27 3 54.J 6 55.17 40$JS.4* 90 SC 1257.82 3s3.20 341.21 74.40 12825.8

90 !O 1239 12 364.30 347.9) 45 1e 7494 7

4WE 1245.81 Sue.*S 340.70 54 21 10781 8

96 3D 1068.62 395.40 358.90 63.91 13381.1
96 lb 1025.t9 399 12 333.tv 37.58 7187.7
96 1C 1021.11 354.94 347.93 51 07 12293.9
96 2E 1028.45 3 e e.3 7 329.d7 41.32 79S8.6
96 38 1066.et 407.17 3tu.SJ 45.95 12996.5

i 96 4D 1038.48 398.27 364.Su 53.57 10948.3
I 96 $8 1046.6% Je4.9b 336 10 49.09 72J6.9

96 SC l'46.e3 374 23 349 9J 67.30 12308.6

AWE 1343.12 391 0* 355.*3 53.69 10430.2



_ _ . .

FLECHT SEASET 21-ROD BlNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Run: 41103B

Test Date: 6/11/80
Test Type: Steam Cooling

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves
-

A. As-Run Test Conditions:

Upper plenum pressure 0.141 MPa (20.4 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.131 kw/m (0.0399 kw/f t)
Flow rate 0.035 kg/sec (0.077 lb/sec)
Coolant temperature 114 C (237 F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 11330

(See following pages for additional msults.)

C. Comments:

|

,

411038-1
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RUM 411033

1455 FLOW . 0349 KG/htC INLEI v4PO4 TLMP = 113.9 BEG * TOT 4L P0hdd 6.J2 Rha

Z k3D htAT FLUX 44LL SUMFACE TEM 7 Vap3R TEMP MU /*R**.33 kETNOLOS NJ.
(4) L OC A T a tes. tWATT/SuMI IJtG C) (CE3 Cl

.30 2A A42G.7% 126.39 116.83 13.99 8643 9

.3n *A 1106.13 126 60 116.84 32 3c 8044 1

.30 4C 1998.79 124.7C 116.'79 61.71 17146.3

.30 *E 191e.43 125.94 116.82 33.7S 8649 1

AVE 110G.90 125.89 116.92 40 3L 10769.8

.61 au 1101 49 133 13 119.91 12.R3 86C6.8

.61 1C 4FJ9.62 131.69 119.14 53 1% 44442.5

.61 *D Auv1.69 133 11 120.24 53 33 12917.9

.61 29 A b 17.t s 133 14 119.96 39.82 eb29.4

AVt 1785.1A 133.32 119.R1 44.40 11124.2

99 2A 2eT8.92 148 06 125.60 35.12 8302.C
99 *A iu29.09 14o.59 125.65 33.7. 6273.2

.99 *C 4050.27 146.22 179.64 59.61 16290 7g,
>- .19 4c 2799.<* 14d.49 125.59 33.23 6292 2w
o
Vd AVL 2846.06 147.87 1?5.62 40.4C 10289.5
CD

b 1 22 16 J471 28 104 . 5 v 133.99 10.66 8133 4
1 22 At 43Co.01 155.77 131.98 4H.25 13729.9
1.22 *D 3463.09 103.06 135.35 50.le 124u2.C
1.22 58 3332.11 16J.ob 134.43 3".6b eCl$.4

Ave 25 3.79 161.c4 133.94 41.1o 1C590.2
,

1.52 2A *221 11 174.99 144.67 39.8b 7736.9
1.52 *A *143.4J 173.66 145.31 17.54 7042.9.

1.52 *C *we3 6S 1T0.10 149.13 65.61 15280.5
1 12 4E 4462.57 171.*8 144.50 39.79 Tb17.5

AVF 4132.04 172.13 144.9' 44.70 9021 5

- _ _ _ _ _ _ _ _ _ _ _ _ -_ . - -



kua 411634
itSi FL7W .9349 nG/ats INLET WAPOR TFMP

=

113.9 DFG C TOTAL *1mcR=
6.J5 kW=

l ROC HEAT F1UX JALL SU4FACc TEMP V420e TEP8 N tf 194**.33 kEYNOLb5 NO.(M) L UL A T A t.:4 t MAT T/Ss) (DEG CI (DEG C1
1.70(1.74) 2A 435 07 166.43 151.6? 31.49 7894.91.70(1.74) *A 4Jd6.00 193 39 151.21 29 21 7145 11.79(1.70s *C 4475.21 183.34 152.81 55.92 1350C.01.70(1.71) *E 4419 17 18).H9 151 41 32.19 7678 1

AVE 439A.90 186.;4 152.76 17.1b 9054.5
1.78(1.80s Id 4513.91 190.21 154 26 31.1* 8007.91.ib(1.79) IC *J63.*3 179.76 151.35 51.53 13334 31.78(1.80) 2D 9J/6 9) 156 34 156.89 46.lo 11689.01 78(1.754 JC 4*d4.64 187 17 15*.31 54.4C 4263.91.79(1.79) 4D $449.bv le d. 42 157.54 47.81 11099.21 78(1.81s 56 4ee9.9% 182.31 159.9R 40.6C 7076.7

AVE 4408.77 186.03 155.20 45.64 11045.3
1 80(1.836 to 4J30.92 lu 5. 92 155 26 ?5.19 93CO.1$ 1.8D(1.Re) to 43 7u.9u 190.86 157.69 43.76 12o53.3* 1.80(1.81# JG **st.e9 in8.96 155 24 52.7c 13682 40 1.80(1.838 st * *w 7 20 163 60 153.21 50 11 1417C.6G3 1.80(1.81) ou *25c.9 A 94. 56 1*9.38 49.7e A1150.00 1 8Jil.82; su 439J.82 185.24 155.55 36.nc 8639 2t

A VE 4389.72 188 20 156.22 43.?s 11500.6
1.83(1.858 1s $513 97 19J.86 15".94 31.96 10934.01.83(1.u5s AC *Je3.43 164 67 15?.37 4R.15 17678.1!.43(1.86) 2E **):.b1 113.15 156.40 41.72 10970.01 93(1.8n) JA *247.UI 19t. 4 4 155.02 39.Ri A7329.41.83(1 821 L4 426%.94 179.65 157.41 49.3s 11364.21.n3(1.U*s DC SouJ.5 1u3 00 154.24 "9.16 15678 6

t. V t 414.42 1H5.47 155.41 44 19 14025 7
1.98(1.918 10 *J34 92 1H4.67 158 14 41.*e 7552.91.AR(1.91) Zo *s45.wi 19. 22 151.39 52.?a 11633.81.18(1 918 iC 4440.62 186 3 J 1*9."R 41 27 45162 91.68(1.9ul 40 4JtG.9s ler.76 ISS.82 51.ma 42037.41.41(1.918 cc **52 61 181.03 159.47 49.16 7414.01.do(1.92) JA 4247 6/ 193.03 186.99 43.Ho 12436.4

-
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

,

1.8B(1.91) 38 4417.b2 187.72 161 62 61.97 14611.7
1.a8(1.88) JC 4*e4.6v 189 17 159.89 18.65 15592 1
1 83(1.91) 30 4Jdu.57 164.05 160 39 6R.6L 14733 7,

1 88(1 913 JE **07.26 164.47 156.r7 54.'. 12680.5
1 88(1.898 48 4326.90 193 52 16?.37 45.9J 11F24.5
1 88(1 89) SC 40;J.5A 184.49 155 29 56.5o 12837.6
1 88(1.9Ll 50 4J93 65 185.95 158.45 30.62 7514.2

AVE 44L1 54 186.08 159.72 52.9e 12011 8
1.91(1.948 10 43J0 92 185.00 159.46 40.64 7542 2
1.91(1.9%) 2C 9,00.82 188.45 168.83 6a.99 15119.1

1 1.91(1 93) 40 *JTG.90 181.17 161.95 57."2 11840 11.91(1 928 JL 4484.e9 185.63 161."6 70.1 J 15057 6
1.91(1.998 3E **L7.26 163 18 157.07 5m.It 12629 4
1 91(1.92) *s 4350 9J 19J.22 163.41 53.51 11426.4
1 91(1 93) 50 4J93.8> 19J.22 159.91 15.69 7323.C

AVE 4491.33 187 24 160 52 53 8, 11562 5

1 93(3.958 24 4381.C1 168.97 160 12 37.41 7394.8
1.J3(1 90) 2d *>35.*2 192.60 163.26 59.84 11747.8
1 93(1 90 2E **33.HA 18s.39 15".45 59.69 7450 9

a 1.43(1 9es an *c47.or Au9.31 15R.68 47 24 12347.6
[ 1 73(1 908 JB 4317.54 193.22 162.72 59.79 14589 5o 1.93(1 944 3C 44o4 69 184.49 161.83 61.9% 15051 4U 1.93(1.961 30 $320 31 137.21 162 17 66.93 14720 1

| f 1.93(1 96s *4 43be.Ca 195.58 1$2.*2 31. A :, 7243 3
1.93(1 9*3 *L 4J79.27 Idd.20 162.19 61.69 14428.6
1.93(1.9*s *E **19 11 193 96 163.56 35.1* 7449 1
1 93(1.94) >C 4003 21 164 15 159.03 $0.52 12317.8

AVE 4442.b9 139.92 161.04 51.6% 1134G.1

1.96(1.998 10 433C.92 187.17 161 56 41.70 7558 0 '

1.46(1.951 2C 4400 02 191.38 152.4R 57.93 14968.4
1.96(1.9ul 2D *J7b.99 19).23 163.om 54.pe 117E 4.0
1 46(1 901 36 44e4.69 194.0c IS2.88 53.76 14942 0

i

1.96(1.99) JE 4*L7.2b 192.e3 158.82 63.66 12556.8
1.J6(1.90s 4B 4J50.9? 194.ib 154.77 47.9L 11453.3
1 95(1.95) DU *J93 82 18).89 162.19 45.67 7398.3

AVL 9J91 33 1R9 50 16?.39 57.12 11523.J
a

'

1 98(2.Cv3 4A 4J61.cl 142.14 161.R5 32.97 7337.9
t .78(?.s A l te 4>33.*t 196.90 155.41 46.97 116C6.0
1.8d(2.(of to 4470 95 19:, . e 3 164.'9 55.7 111bs. . )

J



1 98(2.01) 2E **$3.d1 483.66 1^7.50 52.09 7456.2
1.48(2 01) 3A *247.ef 192.65 169.71 44.96 12212 2
1 48(2.61s 38 43A7.54 196.34 164.91 51.74 14389 5
1.98(1.993 JC 4*84.c9 197.07 164.92 51.12 14852.0
1.98(2. Cal 30 *32C.br 191.96 164.16 58.93 14571 3
1.96(2.61) *A 44ee.08 198.e5 164 19 30 6s 7270 1'
1 4s(1.99 4C $379.21 193.62 163.93 55.4% 14337.7
1.98(1 993 *E 44A9 11 193.28 162.25 34.74 T461 4
1 98(2.0") 3C 4oL3 51 1u5.28 160.07 62.42 12185.8

AVE **be.62 192.98 163 23 4R.02 11288 5

2 13 le 3982 14 le9.e0 167 09 43.14 7879.3
2 13 AC 4414.91 164.73 164.11 67.94 13657.3
2.13 2d 3992 11 196.39 170.21 49.41 20028 7
2 13 2E 4123.76 182.99 167.67 66.58 7456.8
2 13 3A 4922 3s 193 28 165.59 48.75 12184.2
2 13 46 4193.35 195.72 169.56 60.93 11961.9
2 13 30 4490.44 192.03 169.85 65.11 12676 0
2.13 40 4969.52 192. 31 170.03 59.73 11313.4
2 13 56 4L35.73 167. 5o 169.26 53.91 7834.4
2 13 sc *s43.83 1H2.62 165.63 81 02 13439.0

> AVE 4061.91 184.72 167.80 59.56 10843.1
; U
! c3 2 29 10 Juu9.c3 147 18 172.06 36.30 7517 5y 2.79 (H JicJ.77 207 27 175.N1 37.96 1C536.6

i 2.29 2C Jos*.e4 201.82 174 29 51.90 13462 7* 2.29 2E J031.70 191 20 172 59 49.76 7320 1
t.24 JA J600.1* 202.41 1.70 87 38 36 11926.7
2 29 36 3916.5s 206.23 175 41 46."; 42890.8
2 79 30 47t9.01 199.46 174.68 55.RL 43426.5
2.29 )L J T2 4.* A 183.44 169.63 91.23 12661.T
2.29 48 *Lbe.4A 293 98 176 71 47.63 10900.6
2 29 3C 39tC.78 190.17 179.56 67.61 12719.7
2.!9 50 372A.el 144.66 173 28 33.6> 7489 3

Avt Je26 3n 196 44 173.24 59.5* 10986.6

2.44 Ad 3282 63 194 77 176.45 47.93 7344.8
2.44 aC Jc77 80 194.4C 173.87 52.9e 12478.7

| 2.44 ds J115.*/ 207 15 183.P? 37.?J 10835.4
2.44 2h 54Lc.02 144.95 177.19 41.9 7217.7
2.44 Ja J241.52 203 12 175.79 18.54 11844.6
2 44 3d 3249 13 236 2) 190.43 42.3t 13432.3
2.44 30 J2cC.Do 2eJ.5 7 179.49 57.97 13e36.5
2 44 60 JJ16.35 202.44 190.36 4?.6* 11320 1

I 2 . '. 4 5d JJ71.es 198.2t 179.14 41.89 7259.8'

2.44 3C 4023 33 195 67 175.39 58.97 12244 7

AVE 3499.70 199.94 177.88 46.42 1G781 7

4

_______.____._____._m_ _ _ _ __ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _
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RUrt 41103R

1435 Flow = .0770 L 8pl/SEL lhLET V4POR TEMP = 237.* DE3 E T"l74L Pu nc k = S.73 BTU /3EC

Z ROD HE AT PL UX 44LL SU4 FACE TE*P V4P00 7EMP Nfl /Pt**.3J WE YNOLLS hD.
(th) LOCA110h (sto/HR-5JFil (JEG F1 (DFG FI

12 24 JS5 2J 259.42 242 29 13.59 6643.9
12 *A 45b.00 259.97 24'2.11 32.32 66*0 1
12 40 J48.2s 256.46 242 23 61.7s 17146.3
12 *E 3*1 72 238.09 242.?R ?3.7s 8049 1

AVt 348.96 258.01 242.29 49.1S 10769.8

24 is 3e4.65 275.23 2 4 7. R 4 ??.8) 8646.8
24 10 221 38 269.40 246.45 53 14 19342.5
24 40 371 06 271 00 249.43 53.0J A2917.9
24 58 376.11 271 05 247.93 3m.84 8029.4

'
AVE $63 8J 271.97 247.66 4 4. 4 t- A1124.2

39 2A 912.*9 248.50 2"8.S7 35.53 8302.J
i 39 *A 896 7L 499.46 25R.17 13.7L 8273.2

& 39 4C 944 92 295.26 258 15 59.64 16290 7[ 39 *E b87 24 299.47 258.06 33.25 6292 2o
y AVE 9C2 3* 298.16 258.11 49.4w 10289.5

48 15 A100.2) 328 10 273 17 v.06 8133 4
48 1C 4411 89 317 18 269.57 45.2b 13749.9
48 *u 4Ac3 99 32J.19 275.61 "S.38 12482.0
44 Se 1A20.Cd 121.54 273 07 35.68 '8C43.4

I

AVE 111G.S5 321 88 273 0R 41.10 1059C.2

6) .A AJ38 10 34 6. 8 C 292 41 35.9b 77J6.9
61 4A 13A3 49 344.59 293.59 37.54 7642 9
60 *4 A294.3* 336 18 293.2's 45.64 5408.5
6; 4d A419.30 34 J . 6 6 292 10 39.79 7817.3

A Vt A34t.47 3*2.55 292.R2 44.7L 9021 3

|



RUh 411914

14 55 F L uw = .v7 T0 L dPt stC IhLET d4Pda T E MP = 237.0 DEG F T9TAL POWER 5.13 stb /5EC=

Z kdC HEAT FLUX d4LL SutFACE TEMP VA*19 TEMP NU 18t**.33 REYNDLDS MO.
(INI luc AllLn (o f t,t He-SJF 1 ) (OEG F1 (DEG FI

67 ( 0 7. 7 ) 24 4306.64 307 57 394.91 31.49 7894.9
6F (67.98 *A IJvo.t3 374 91 337.79 20.2A 7145.1

i

67 (e7.11 *C AJ88.04 362.61 357.*7 55.92 135CO.0
67 (67.38 *e 4%GO.69 366 01 394.54 32.'9 7678 1

AVE 1392.us 36T.77 31 $. a 7 37.16 9054.5

7J (70.7) id A43%.7% 374.Je 339.66 31.14 8007 9
73 (70.6) IC .JUJ.02 35).58 304.43 5 3.5 J 13334.3
7J (70.78 20 AJb5.3v 3 71. u 2 314.40 46.10 11689.8
77 (70.23 3C 1421 9) 368.90 311.55 54.40 14263 9
7) (7C.5s *D 1*J%.02 371.15 31"."7 47.8A 11099 2
73 (71 1) 58 1359.7J 300 15 312.58 46.6L 7876.7

AWE 1397.J9 306.86 311 37 45.64 11045.3

6 71 (72 18 10 1372.72 366 05 311 48 35 19 9300 1
[ 71 (71.01 20 AJu5.39 375.55 11*.R4 4 3. 7 ti 12053 3
c3 71 (71.A8 JC 421.45 372 12 313.24 52 7e 13682.4

$ 71 (72 11 JE 1390.91 362 47 317.7R 59 17 14170 6
4, 11 (71 33 *B 1379.u5 382 21 31P.89 40.78 11158.0

71 (71.7) 3D AJ92.co 365.52 311.99 36.R2 6639.2

A vE 1391 3b 370.76 31 1. 2 P 43 25 115C0.6

72 (72.78 16 143C.T* 375.54 312.78 31.96 10934.C
T2 (72.73 AC aJdJ.c2 364.4C 35R.07 4R.15 17678.1

| 72 (73 28 2E A*12.3J 361.o7 113.68 41 74 10973 0
72 (73.4) 3A 6J40.39 374 59 311.C4 39.P2 17329.4
72 (73.us $d 1359.73 322 38 319.33 48.3. 11564 2
72 (72 48 5C A439 1. 391 54 300.63 5".le 15678.6

Ave IJ98.5J 325.55 311 74 44.19 14C25.7

74 (75.2) 10 AJ72.72 364.40 316.66 49.50 75's2 9
74 (75.J# c6 4*J7.dJ 314.4C 322.59 52.*J 11833 8
74 ( 75.t # 4t IJ99.81 3b7 39 319 24 $3 27 15162.9
T4 (74.7) 40 AJES.37 3 F J . 91 3?1.4P 53.45 42037 4
74 (75.Js (F 1912.34 351.H6 317.24 40.14 741%.8
74 (7s.*l Ja .340.J9 37*.05 314.5p 4 3. a t> 12456.4

1

_
. _ . _ _ _ _ _ _ _ _ _ _ _ _ -



. - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _

74 (75 2s JB 1366.47 369 89 121.84 61.97 14011 774 (74.23 3C A*21.*a 372.51 119.80 58.6a 15592.174 (75.23 30 AJc9.4* 364.37 120.71 68.AC 14733 774 (75 2# 3E .390.91 363 32 312.91 54.21 12686.574 (74.*) 48 AJ79.UL 3dJ.34 324.27 45.93 11724.874 (74.os SC 1*b9 11 363 73 311.31 56.5t 12837 674 (74.0) au 4392.co 360.72 317.21 39.6i 7514.2

AVE .J95 19 36a.J8 118.6e 52.96 12011.8
75 (76.*) 1D 1372.12 360 43 318.91 of.64 7542 275 (76.3) 2C AJ99.d7 371.22 321.40 59.99 15119 175 (75.as 40 AJbb.J9 368.99 323.50 57.52 11840 175 (75.4) JL 1921 42 300.14 321.92 ''.13 15057 675 (76 31 JE .J96.9A 361.73 314.72 56 10 12629.475 (75 6) *b A319.45 374.4W 326.13 51.54 11426.475 (76 18 50 AJ92.e6 374.4C 319.87 35.69 7323 0

A vi 4391 87 369.13 326.93 53.P0 11562 5
76 (76.9) 2A 4 Jeu.6A 372 15 320.22 37.4A 7394.876 (77.1) de 1437.54 378.09 325.86 50 8 11747 876 (77.43 2E A412.3J 356.70 320.81 55.69 7450.9O 76 (77.2) JA 4J4c.39 372.76 317.63 47.2* 12347.6

j [ 76 (77.b) 38 140s.47 374.40 124.P0 50.79 14589.5C3 76 (76 2# 3L A441 43 373.08 323 29 61 9G 4SC51 4y 7$ (77.1) JD 4Jo9.4* 3o8.99 123.90 66.03 1472C.1
e 7$ (77.U) 4A AJ9C.63 384.04 323.64 31.85 7243.3*

76 (76 3) *C 4368.C* 372 36 323.78 61.69 14428.6'

76 (76.5) *E A*bt.e9 375.73 321 11 15.14 7449 1'
76 (70 38 3C A4$9 11 363 47 316.46 Ai.5i 12317.8

AVE 1398.44 372.95 321.P7 51 64 1134C.1
77 (76.3) 10 1372 72 368.9e 122 8? 41.70 7558 077 (7H.U# 2C AJ94.e7 376 49 174.46 57.03 14908.4
77 (77.o# 2J AJeb.J4 374.41 327 16 94.Rb- 11784 077 E77.31 JC A921.*L 382.10 325.1R 53.7s 14942.0
77 (78.2) Je A49t.91 361 10 117.P7 61.06 12556.8
77 (77 2) *o AJIS.uk 382 10 32R.59 47.'t 11453.5
77 (7H.13 kJ AJ92.eJ 3bb.6J 323.RA 45.6s 7398.3

Avc AJ91.d7 373.10 324.2P 92.lc 11523 0
78 (79.e) 2A 1300.61 3H J. 2 5 3?1 32 37.07 733'. 9
7R (79.e) 4H 1937.53 3R6. 4 2 329.77 46.07 11606.C79 17d.ns 40 AJub.s9 373.30 128.'' 55.20 117c2.S



(

|

,

78 179 2) 4E 1412 3J 362.59 3?4.5n 97 09 7456.2
78 (79.3) 34 Asse.39 37 b.7 7 321 27 44.9t 12212.2

78 (79.3) sd 1J08 47 385.41 3?8.R4 51 7% 14389.5
78 (76 5) JC 142A.42 396 72 327.24 51.16 14852.0
78 (79 2s 3D AJe9.4* 377 53 327.48 5R.93 14371.3
7d (79.03 44 AJ94.HJ 389.93 127.53 3^.6L 7270.1
78 (78.J) 4C 13de.u. 3e0. 8 7 327.07 '5.44 14337 7
79 (78.3# 4L 146G.69 317.90 123.97 34.74 7%81.4

78 (78.es at 19$9.11 365 30 320.12 62.44 12183 8

AVE 1397 30 JT9.37 325.81 48.'2 11288 5

94 Ad 1262 11 373 29 332.7T 43 14 7879.3

84 1C IJ04.25 3h4.52 127.41 67.99 13657.3
84 zu 12o5 3J 385 53 33P.1R 49.41 1C028.7

84 2E A307.C* 301 22 333.P1 66.9b 7456.8

! 84 JA A219.9J 371.90 33?.c6 4R.75 12184.2
84 3d A349 11 384.30 337 20 6".93 11961 9'

84 30 1469.69 377.66 335.92 65.11 12676.G

84 40 A494.t2 378 16 33R.05 59.73 11313.4
84 b8 1483 50 369.0) 136.F3 51.91 7834.4
84 5C 1281 71 3o).72 330 13 R1.04 13439.0

|| AVE Ate 7.4) 373 49 334.03 59.5c 10843.1

91 10 12CF.30 366.92 341.71 36.1c 7517.5
*

CD 9.i de AA92.92 405 09 349.46 37.90 10536.6

do 93 2C 129).9 J 395 27 345.71 51.09 13462.7
90 2E A220.d4 370 16 342.51 49.76 7320.1
90 3A Aac6.4J 396 34 339.'56 3R.16 11926.7
9 "' 38 1441 36 4J3 22 347.75 46.95 12890.4
93 3D A194 0A 391 02 346.06 55 9) 13426.5
9? 36 A186.40 3$2 20 337.34 91 23 12061.7

- 90 48 1295.d$ 399.A7 353."9 47.A5 10900.6
93 54 A255.*J 374.31 339.01 67.AA 12719.7
93 5D AA79.ca 391.3e 343.91 33 62 7489.3

ave A2A2 0) 389 19 343.R3 Si.*4 10986 6

96 18 kw4C.4o 382.58 349.61 42.83 7344.8
95 AC 19J8.92 381 91 344.96 57.9J A2478.7

| 96 24 967.41 *J,.88 3*7.47 37.2J 10835 4
7217.7

95 2E 19J5.19 3H2.90 359.91 43 9A
I 94 JA Ac29.2) 377.02 34R.40 3P.59 11844.6

9 's Jo att9.U* 436.56 356.77 42 16 13432 3
9$ JD 1933.i) 392 12 194.92 57.17 13U38.5

9e tu lu2A.7T 396.J9 356.65 47.F* 11344.1
96 Se Avet.72 388.H6 354.4* 41 86 72>9.8
96 3C 1A*8.*J 364.21 347.71 58.97 12244.7

| AVE Ac45.us 391 83 352 19 46.42 10781 7

2
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Run: 41003C

Test Date: 8/13/80
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.147 NPa (21.3 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.13 kw/m (0.040 kw/ft)
Flow rate 0.035 kg/sec (0.077 lb/sec)

Coolant temperature 112 C (234 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 11460

(See following pages for additional results.)

C. Comments:

!
:

I

:

41003C-1
:
i

_- - - . - - - - - - - --,r-- - - - - , , , - , ,. - , , . , . , - , , , _ _ . - - - - , , . , . . . ,
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Mb.1 41303:

Mass FLnw . .es*9 AG/>cb 1.<t E T VAvCR TEMP 112.7 DFG : T3TAL 89hER 6.Ja KW= =

Z kOD HE AT rLLA dt6L 304F ACE TE9P VAP34 TEMP WU #Pf**.33 msth0LUS hd.IM) LG;AT4ue imA11/SLnt 80EG Cl UFG O f

.30 2A A132.7e 130 14 115 14 21.4h 8596.2

.30 *A Aale.*o 13J.71 115.16 7".39 6588.5

.30 4C 10o7.61 12o.20 115 11 41 56 1094 1

.33 *E Au49.8A 128.33 115.15 . 22.56 8e17 9

i AVt 4090 94 128.92 115 14 26.49 AC724.2
|
| .61 ad 1741.44 136.64 118.21 26.47 6587.7

.61 AC 1789.u2 133.67 117.46 42.91 143G1.2
|

| .61 *D 1509.52 133.89 118.57 44.74 12698.8i .61 5e 1739.de 138.93 118.22 23.41 e559 1

AVE 1769.97 135.18 114 11 34.39 110a$.7

.99 2A 2747 21 154.72 123.P5 24 14 8225 2

.99 4A 4s45.00 154.04 123.R9 25.63 8211.3$ .99 *C 3004 95 14 T . 9 9 17 3.8 R 52.99 16247.9
c3 .99 4E 2b62.90 152 14 123.86 27.71 8259.Lo

b AVt ed69.75 152 22 123.88 37 64 AC233.5

1.22 18 J2*1.8T 165 06 132.16 26.n$ e13c.1
1 22 10 34w5.lb 156.6C 139 25 44.34 1373C.s
1 22 4D J2u1 90 162.19 133.62 43.7e 12*J1 91.22 5e 34 4 3. Ta 1b8.78 132.49 2 4. 9 t. 7934.6

Avt 4418.67 163.61 1?2 13 34.78 10556.7

1.52 2A 421 e .1t- 179 10 142.89 29.75 7743 6
1.52 4A tule.7A 179.23 143 46 24.09 7645.5
1.52 *E *A24.ca 119.22 142.79 2m o, 7783,3

A Vi 4139.2. 179 18 14 3.r 5 29 2c 7724.1

|

.

-_________ -
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avN * A w.' 3 0

MASS FLDd = .0344 KG#$E IhLEf bA/6A Tc nP = 1A2 2 UEG G T374L o' udR = o.s5 KdJ

Z ROD HEA7 F1JK v4Lo souf4.c IENv d AP LR leMP N U /* R* *. 33 REYdOLDS N3.
(m) L JC 4 7111 (da7T/SC11 to16 Li (DEG C)

1 7)(1.711 2A 4570.75 t e 9. 6 0 149.66 29.55 7o86.7
1.73(1.71) 4A 4254.42 190 41 Abu.uo 26.73 7141.3
1 73(1.71) 4C 9317.(2 . e 5. 2 0 15 A . 21 91.65 13464.0
1.7)(1.64) 4E 4441 11 194.24 149.A9 27.01 7658.1

4fE 4445.97 108.d9 150 23 33 48 9037.5

1.78(1.03) 18 4498.72 17a.26 152.77 44.01 8163.3,

1.78(1.801 10 4 4 6 6.(!". aoJ.>T 149.09 46.04 13143.6
1 78(1.79) 2D 4399.35 107.74 13).02 44.66 11666.0
1 78(1.813 3C 4439.01 1o7.42 154 54 52.62 13985 1
1 78(1 81) 40 4518.57 193 31 156.29 41.64 10961 2d

A.78(1 83) 59 4538.37 191.;s 153.60 29.70 7726.4
,

4dE 4476.68 A e l. J 1 A5s.70 42 92 10941.3

g3 1. 8 )(1.81 ) 2J 4399.35 .o9.Je 155.e6 43 06 11674 1
ks 1.es(1 83) 3C 4439.05 109.0a 143.50 49.16 13983 1
E3 1.86(1.811 3E 4551 41 ab*.13 a5v.63 45.92 12870.7
bd 1 8 )(1.d21 50 442e.57 le6.6A 124.94 33.76 8933.3O
dd 4fE 4454.6C A d 7. 0 3 454.03 43 18 11865.3

1.63(1 83) 34 4627.73 194.53 152.4) 37.51 13242.8
1.83(1 83) SC ,484.71 19C.21 lb2.wo 40 26 43416.6

AfE 4556 22 14 4. 3 e 132.2d 38.R8 13329.8

1.8s(1.933 10 4205.1C .19 31 151 37 49.)4 7691 9
1.t8(1.378 28 4391.76 abl.a0 15o.46 63.46 12587.6
1.ed(1.91) 2C 4193 12 acL.sw 151.o? 71.35 i>410.0
1.es(1.87) 23 4399.31 ace.81 15s.42 6$.04 12610.4
1 89(1.933 2E 4242.9" A14.27 A>7.02 64.23 To66.5
1.co(1.8bi 3A 4627.73 1e4.a1 as4.33 9?.59 13571.3
1.bb(1.998 34 ,475.47 4t0.ev Aso.22 71.55 154J4 2
1.Ed(1 91) 30 4439.(5 470.ca 150.17 RR.84 157J2.J
1.te(1.73) 30 4374.17 . 7 9. . T 25 04 83.41 15140.0
1.6s(1.87) 3E 4551.41 A19.To 1: 4.U2 61.32 13561.5
1.6m(1.91) 44 4435.45 . e *. > 3 169,62 61 49 1A616.0
1.bd(1.8el !L **d4.71 It6.JJ 1 )* . 01 44.19 A3064.3



1 8st1 703 rn 4428.?? A a b. 4 s 190.o9 47.13 7573.J

4tE 44cS.37 a t 0. 7 3 151.27 64.13 12493 2

1 9111.951 10 4295.1C lo2.o3 158.52 42 97 7708 3,

1 91(1.941 2C 4193.le 106 23 156 70 5'.92 152T3.s
1.91(1.411 23 4399.35 179.10 129. 0 71.41 A2094.7
1 91(1 931 3C 4439.(! 102.22 at9.lb 75.30 15670 2
1 91(1.92) 3E 9551 41 Ato.4A 159.74 74.21 12569.2
1.91(1.96) 48 4405.4* abe.o9 16. 00 54.30 11661.3
1 91(1.94) 50 4428.!7 lo2.22 ISd.bs 46.74 752b.J .1

'

4VF 4387.44 le 2.c o 130 73 61.5C 11785.9
' 1.93(1 95) 2A 457:3.75 lot.o3 158.21 41 77 7622.6

1 93(1.948 23 4391.76 1e0 01 139.11 53.94 12171.2
1 93(1 941 20 4399.35 Ab2.J4 459.70 61.75 12147.5
1.93(1.76) 2E $242.9C 177 33 1$o.97 57.89 7701 5
1 93tl.933 3A 4627.73 A74.16 155.08 67.37 12261.9
1.93(1.94) 38 4475.47 4e4.go 159.F2 71.25 14881 2
1 93(1 961 3C 4439.05 .ct.33 100.61 66 23 15532.0
1 93(1.95) 30 4374.17 A c t.b e 154.54 67.lb 14940.4
1.9341.74) 44 4254.42 lb:.2a A$v.14 43.73 7346.J

43 1 93(1 94) 4C 4S17.62 .ot.SA 16V.w2 65.49 14664.4
g; 1.9311.92) 4E 4441.11 ab2.22 45T.64 45.35 75J3.3
o
pg AVE 4430.39 103 79 139.La 58 13 11526.6
$>

a 1.96(2.331 10 4295.1C lo7.A5 169.44 33.68 7705.9
1.96(1 94) 2C *193.1e lo t.d v Abu.19 59.5e 15280.5
1 96(1.96) 2D 4399.3* 166 20 16J.3F 56.67 12126.5
1 96tl.191 3C 4439.C5 avo.33 161.44 58.16 13411 3'
1 9et1.96) 3E 4551 41 A lv. A l ISO.42 69.?6 12339.3
1.96(2.00) 40 4435.45 193.di 163 49 46.9S 11051.1
1.96(1.971 50 4428 57 462 9T 1$9.89 42.05 7340.4

4

4WE 4387 44 1t6.47 16c.bb 51.le 11721 4 |

'

1 9et2. J) 2a 4570 75 A v 3. 4 2 160 54 33.47 7583 8
1.98(2.e21 28 5391.76 19S.Al 164.20 43 76 12ses.3
1.9et1.991 2D 4399 3! A b 9. u c 161 30 51 5e 12JuC.0
1 98(2.03) 25 4242.9r 263.,4 161.52 47.93 7692 6
1.98(1.48) 34 4627.73 .t,.J4 151 90 60 75 12046.5

| 1 9B(1 943 33 4475.47 192.o5 161 57 54.71 14633.6
1.98t2.333 3C 4439.5! 193.22 A02 3o 54.56 A3209.4
1.ist2.438 33 4374.17 192.J6 161.$1 54.46 14T25.2
1.95t2.)18 44 4254.42 le9.4A .01.o9 37.66 7417.J

|

. _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . . _ - _ . _ _ _ _ _ _ - _ _ _ .
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1.98(2 30) 4C 4517.62 493 13 161.e8 54 98 14516 7
1 98tl.993 4E 4441.11 Abt.30 15v.o7 39.42 7S43.7
1.98(1 483 5C '. 4 P 4. 71 it2.o3 1$1.59 01.11 12134.4

AVE 4434.92 105.a2 100.83 49.44 114T4.9

2 13 18 3975.2: av2.u3 165.36 36.31 7852.9
2 13 1C 4109.77 103.48 162.o7 61.96 13473 7
2.13 29 4074.70 194.c1 16o.7) 52 36 10316 2
2 13 25 4034.74 10o.31 loS.7* 47 64 7471.3

; 4 13 34 4715.09 l e 7. A l 163 02 58.28 12225 4
'

2 13 38 4046 26 A99.oa 460.T0 63.bJ 12208.4
j 2 13 3D +074.P1 Iv A. d 4 106 33 60.13 12811 0
| 2 13 4D 4205.48 Av ./8 ler.49 47.87 A1426.6
' 2 13 56 4009.C7 192 06 106.06 37.52 78S6.3

2.13 C 4357.11 loe.41 163.62 55.40 13370.)

4WE 4460.32 IvD.4 7 165 59 52.14- 10901 9

2 29 29 3770.56 206.J4 172.54 15.65 10866 7
2.29 2C 4153 1" ic4 22 17. 46 46.73 1354G.8
2.29 2E 3759.7e A 9 5 12 17 A .0 5 37.56 7343.3
2 29 3A 3821.44 19).41 A60.9e 48.56 12J03 2

f| 2 29 3d 3926.$2 4 4.27 172.34 44 17 13143.6
c) 2 29 30 3839.98 c = J. < 1 171.f8 45.43 13512 8
53 2 29 3E 3292 23 194.As 168.A1 4$.se 1238u.9
r) 2.29 49 3962.97 es e.d i A73 40 39 1S 11045.5
e 2.29 !C 3851.03 . v 5. 41 16d.4) 49 13 12672.3#

2.29 SD 4153 91 A 9 3.o 7 171 10 43 9S 7682 8

4WE 3845 16 199.90 170 92 43.4* 1A420.0

2 44 18 3265.93 199.Jd 17).68 13.37 7337 5
2.44 1C 3326.Se 195.38 174.44 44.69 12274.8
2.44 28 3 44 8.4 P c e.J. 111.23 39.73 11130.5
2 44 2E 320 2.r 9 .98.To 4 7o.c3 33.56 72)$.7
2.44 3A 3507.74 198.23 173.oJ 47.2$ 11866 7
2.44 31 3394.74 247 26 117 22 41.24 13621 1
2.44 30 3365.14 ZwS..s A70.oJ 43.le 1387J.)
2.44 40 3247 64 466.so 171.J9 15.21 11423 3
2 44 !4 3338.27 2( 2. 1 176.1, 3).25 7311 3
2 44 *C 3*51.7e .vo.4o A7a.24 45.69 A2249.4

4 WF 3356.e4 291 91 17).67 31.41 10837.*



-__ _- --

RUN 41533C

14 S5 FLJW = .u170 L 8M/s to 1.w E T V4P04 TEMP = 234." DEG 8 total *0.E4 5.7% BIU/5EC=

Z RUD HEAT FLUX 446L SURFACE TEMP VA*0P TFMP NU /8%**.33 mtfMOLOS ha.'

(Thl LOC A I1LH (ci b/Hk-Swf i l (OtG 6) (OE3 Fl

12 2A 359.04 206.24 299.76 21.45 8596.2
12 4A 454.51 201 29 239 29 20.39 6588.5
12 4C J38.39 29.70 ?39.19 41.56 17C94.1
12 4E J3A.lo 263 00 239 27 22 56 8617.9

AVE J45.77 264 06 239.25 26.49 40724.2

24 18 531.9o 27T.94 244.76 26.47 esti.7
24 AC 501.44 272.01 243.43 47.91 14301.2
24 40 313 55 273 01 ?45.42 44.7z 12898.8
24 no 351.*/ 282.08 244.80 22.41 e559.1

A vE $ 61 01 276.41 244.60 34.39 11C 86. 7

39 24 870.79 31J.49 2"4.91 24 14 8225 2
39 4A 9J2.U2 334.27 255.00 29.63 e211 0

M 39 4C 951 82 298.39 ?!4.99 52.99 10247.9
39 *L V A 3. Fo 3J5.86 254.98 27.77 625C.C

f) AVE 999.59 33b.00 254.98 32.63 10233 5
[h

49 AB 1G27.5, 329 10 ?69.8R 26.as 813C.14

! 48 1C 1079.29 311 48 256.46 44.3* 1374G.3
48 40 11J3.33 325.03 272.5% 43.76 12431.9
48 56 1692.1% 335.H1 270.4R 24.9c 7944.6

AVE 1983.51 326.85 269.a 4 34.7b 10556.7

50 24 1336.32 354 38 2R9.20 29.7) 7743.6
6J 4A 1492.14 35% .61 291.22 20.09 7645.3
60 *t AJO7.J9 354.60 299.33 28.12 7Fb3.3

AV6 4J11 93 3)4.53 280.4a 79.20 7724.1

<

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _
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noi 41J03L

M A5S FLOW = .C773 Ld4/ii; thlii WAvu'n linP 244.0 Dib e- T1TAL P0 WEN 5.74 GTu/5EC= =

2 ROD H A7 FLUX d4LL JLd A.c Iddr dA#tA I E.1P 10 /sese.33 REfMOLD5 NO.
(111 L3 CAT 134 ISfo/Hk-SCFil (JL. El (UEw P3

67 (67.*l 2A 1448 73 313.24 3CA.3d 21.55 7886 7
67 (67.41 44 1348.47 414 1; 30J.55 26 7J 7141 3
67 (67.3) 4C 4431.e9 Jo5..F 30%.17 51 65 13464.0
67 (66.7) 4E 1407.6% 374.4s Jew.a5 2F.31 7658.1

LVE 1409 16 3ed.33 302 4A 33.48 9037.5

7 C. 171.03 13 1425.90 433.*1 300.99 44.01 8163.3
70 (7(.U) AC 1415.*3 3t2 42 301.69 46.04 13143.6
70 (79.3) 20 1394.41 370.3J 3A1.93 44.68 1166e.0

; 7J (71.3) 3C 1406.09 J o e. 41 310.48 52.62 13985 1
7C (70.8) 40 1432 19 479.4o Jis.32 41.44 10961.2
7C (7C.79 54 1438.47 s ie. i t 398.63 21.70 T726.4

L#c 1418.92 Jeo.6A 308.ob 42.72 10941 3
k
>- 71 (71.25 20 1394.41 313.To 312 34 43.18 11674.1
@ 71 (T1.9) 30 1406.99 3 3 J. , J 311.90 47.90 13983.14

'
Ld 71 (71 23 3t 1442 6e 4o3 44 30s.56 45.92 12870.F
Q 71 (71.61 SD 1403.el 357.vJ 309.)8 31.?e 8933 3
4

aE 1411 92 47(.39 389.20 43 18 11805.Jv
,

72 (71.9) 3a 1466 79 362.1J 306.41 37 51 13242.8
72 (11.7) SC 1421.4e J F *. 4 v 34>.72 *i.26 13416.6.

air 1444 13 37o.29 30 u .0 6 li.de 13329.8

74 (75.91 1D 1361.3e 3,4.l> 319.J I 44.14 7691.9
74 (74.61 23 13 9 2.C C 359.Js 347.24 63.46 12587.6
74 (75.21 20 1329.01 3:t.90 315.o1 71 35 15410.6
74 (74.31 23 1394.41 S s 7. * 6 317 1) 66.1* 12816.4
74 IT*.9) 2E 1344.02 34s.29 312.72 64.23 76b6.5
74 474.1) 34 146t.1% 204.*w 3C9.02 5'.54 13571.3
74 (74.6) 34 1418.53 330.11 310.d 5 71.5) 15404 2
74 (75.1) 3C 1436.99 332.70 3A1.19 A9.99 15702.3
74 674.35 30 1386.42 Jt4.st 316.46 93.47 13190.3
74 (T*.31 3E 14 4 2.t t 3)>.so 3bo.co 61.04 43507.5
74 (75.41 43 1396.34 3c4.i> 325.47 61.94 11616.o
74 (74.11 50 1421 4e 366.o) JLd.ic 'a.19 4306 3.

i



74 (74.9) 50 1403.67 326 12 314 .4 J 47 13 7573.0

AWE 1307 27 J a l. J 1 343 68 64.'13 12493 2

75 (76.91 10 1361 3 e 301.lc 3A7.34 43.97 7708.3.

75 (76.43 2C 13 2 9.C ' 3c7.19 317 66 57.92 15273.3
75 (75.3) 20 1194.41 3:L.bs 316.Jw T1.41 12098.7
75 (76.1) 3C 1436.99 3t0.29 319.01 75.3% 1507J.2
75 (75.41 3E 1442 6C 3 4 9. w e 34w.23 74 21 12569.2
7" (77.0) 48 1396 34 371.0) 323 04 54.00 11661 9
75 (76.5) SC 14C3.67 3es.30 31/.23 46.74 1520.0

%VE 139C.63 scL.o2 317.72 63.50 11785 9

76 (76.73 2A 1448.73 300 14 317.32 41.77 7622.6
76 (76.4) 23 1392.C0 3e8 23 319 4 u 53.94 12171.2
76 ( 7 6. 3 ) 20 1394.*1 4 c 1. 4 2 319.96 63.75 A2147 5
76 ( 7 7.2 ) 2E 1344.82 331 29 318 12 37.89 7791 5
76 (7!.9) 3A 1466.79 333.30 342 25 67.07 12261.4
76 (76.43 38 1418.S3 3c3.of 31v.*v 73.25 14d81 2
76 (77.38 3C 14?6.99 3 6 7. * J 321 10 66 23 15S32.J
76 (76.73 30 1386.42 304 38 319 16 67.10 14940.9'

76 (76.5) 4A 1348.47 303.sJ 3A9.1T 43.93 7346.J
; *> 76 (76.5) 4C 1431.P9 J o l.12 32u.04 65.49 14o64.*

E5 76 (75.75 4E 1407 64 scc.JJ 315.76 95.15 7503 3o
j 4WE 1494.25 462.u1 31o.35 58.17 1AS26.6
'

77 (78.9) 3D 1361 3e Jco.66 320.79 39.68 7705.9
77 (76.5) 2C 1329.C5 3 t 6. o o 317.o1 57.56 152eD.$

d 77 (77.13 20 1394.41 J c i. ao 329 06 56.67 12126.5
77 ( F 7.9 ) 3C 1406.94 374.vb 342.59 59 16 65411 3
77 (77.28 3F 1442.60 424.31 313.;6 69.26 12334 3
77 (78.71 48 1396 34 inw.dT 32).30 46.95 11651.1
77 (77.71 50 1403.67 466.7* 313.00 42.00 7549 4

4WE 139,0.63 368.29 32J.11 53 18 11721 4

78 (78.7) 24 1448.73 3el.s> 320 98 13 47 7563 8
78 ( T 9.4 ) 23 1392.GC Jos.20 323.v6 43.76 12JCC.3
76 (19.1) 2D 1394.41 413.31 322 46 51 50 42000.0
F8 ( 7 9. 33 26 1344.e2 3c2 4 v 322.13 47.43 7692.0
79 (70.31 3A 1466.74 3u3.2 7 31o.22 63.75 12w46.5
76 (78.5) 38 1418.53 3 7 e. F I 322.63 54.71 a46$3 8
78 (7a.JI 3C 1406.99 3,9.79 Jc4 22 54.56 13284.4
76 (FF.71 3J 1306.42 s e i. 7 J 322.11 54.40 1472).2
7H (7E.Sl 44 134H.47 372 9a 323.s> 37.6F 7417.J

- ._ _ _ _ _ - _ _ _ _ _ _ _
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78 (76.69 4C 1431.e9 3 7 9. o j 323.3v 54.88 14516.7
7e (77.8) 4E 1*07.64 3 s a.J 2 319.77 31.42 75*3.7
78 (78.38 SC 1421 4e 3 61. A J 312.07 $1.11 12154 4

4WE 140 5 6P 473.0a 34A.bJ 41.44 11474.9

84 19 1259.98 337.06 349.08 3S.31 7852.9
84 1C 1302.67 365.2, 324.00 61.86 A3473.7
84 28 1291.53 377.96 332.16 52.36 1u316.2
84 2E 1278.84 367.71 339.34 47 84 7471.5
84 18 1272.be J68.91 326 87 59 28 12225.4
84 39 1282 5C 373.40 332 16 63.63 A2208.9
64 3D 1291 54' 3e7.99 331 4b 31.13 12811 0
84 40 1332 96 Ju4.4w 332.99 47.87 11,26.6

84 53 12 70. 7c. 37u.7. 332.vu 37.52 7856 3
84 SC 1285.93 a f A.13 326.s2 55.4L 13376.5

4VE 1286.95 374.44 329.89 52.16 19901 9

90 28 1195 11 46 2. a d 342.57 35.85 Ads 66 7
90 2C 1316.37 39v.co 340.6J 46.73 13540 8
90 PE 1191 6e 363 21 3J9.U9 37.58 1343.2
9C 34 1211.23 3t3 40 330.G3 46.5c 12003.2

# 9e 3d 1212.84 49v.06 342 40 44 17 13143.6
~

90 D 1217 11 4 9 7. 4 A 341.2e 45.43 A3512.8
b 9G 3E 104 3. br 3 7 7. o J 334 05 45.48 12388.9
[ 90 43 1262 43 4L4. w 349 26 38.15 11J45 2

! . 90 SC 1220 61 J u 3. cw J3).22 46 14 42672.3
* 90 53 1316.61 Jeo.47 339.98 43 35 7682.8

'
4WE 1218.75 391.4s 339.06 43.44 11420.J

96 19 1041.1C sv6.30 3*a.22 33.37 7337.5
9e IC 1354 3E Jo3.a* 342 39 44 69 12274.8
96 23 A J9 3.( 2 * v b. * A 321 59 35.73 11130.5
96 26 1314.93 3c v.3 7 3*o.oa 33.5s 7255.7
96 34 1111 8r 3te.o; 34*.o4 47 25 11866 7
96 3s IJ75.99 463..b 351.as 41 22 13621.1
96 13 1066 01 4w A.2 7 349.9, 43.18 13873.5
96 **J 1329.36 4WJe uJ 35A.30 35.21 11423 3
96 Ss 1058.69 s v 7.J s 33s.A4 3).2d 7311.3
96 iC 4w9 4.4 6 3ed.od 3*J.83 45.65 12249.9

4WE 1063 97 455.*3 348 21 31.41 1G837 4
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

R un: 41103D

Test Date: 10/7/80
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions: .

Upper plenum pressure 0.148 MPa (21.4 psia)
Initial peak clad temperature andlocation N/A
Initial peak rod power 0.125 kw/m (0.0382 kw/ft)
Flow rate P.035 kg/sec (0.077 lb/sec)
Coolant temperature 122 C (251 F)
Average and raage of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle wa:er level N/A

B. Summary Results:

Inlet Reynolds number: 10958

(See following pages for additional results.)

C. Comments:

:

)

|

! 41103 D-1
i
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RUN 411633

1 ASS FLOW = .03*9 K G/S t o 1%ET v49Ud TEhP 121.7 DFG : 70TAL P3mtM $.dd kW. =

7 ROD HkAT FLUA JtLL SU4 FACE TEMP VA*18 TEMP N tt sot **.33 .ErmLLb5 NJ.
(M) LOC Allute twAli/5WM) (DEG C) (JFG C)

.30 cA 4647.89 135.99 124.65 25.91 u397 9

.30 4A tw S * .16 135 48 124.63 77.0% 8403.5

.30 *L 996 16 131 28 124.58 64.76 16770.0

AVE 1032.71 134.22 124.62 39 24 11190 5

.61 1C 1742 0a 13 4. 3 R 12 6. P 7 54.37 14C66 0

.61 4E 1721 79 14].2d 127.55 37.7E 8424.7

.61 ad 1629.03 141 40 127.57 3?.30 8410.9

A We 1647.60 1,0 26 127.3? 41.32 AC20b.7

99 24 47d5.90 158.47 131.06 ?9.21 8C 66.9
.J9 *A 2164 04 1)o.52 133.*1 31.39 6070.7
.99 4C 2728.82 151.08 132.99 63.*b 1599C .5

A VE 2139.1, 155.36 133.02 41.73 1L109.4
** 1 22 Ac J217 9J 103.89 139.24 47.24 13*64.00 1.22 *E Jeoe.1d 162 06 140.98 4*.89 ec58.9

9
sa AVL 3252.b* 1b2 98 140.11 44 07 10761.5

1.52 2A *025.34 193 03 151.45 26.66 7542.7
1.52 4A 3719.to 179.81 151.78 34.00 7$48.2
1 32 *C 4767 62 177.77 151.61 56.Se 14997.4

AVE 3817.3J 1N o . 2 fe 151 61 39.99 10029.4

,



__ _ _ _ _ . _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ - _ _ _ _ -. . - _ _ _

4

i
!

I

RUN 41103D
\

121 7 DFG C TOTAL Power = 5.83 KW4455 Flow a .0349 kG/aLL INLET V 4 p DR T E MP =

! Z ROD HEAT FLbh 44.L SURFACE TEMP VAP3R TEPP MU /Pt**.33 RETNOLDS kC.
(M) LOC A Tibst thA1T/Swnl toEG C) (DEC C)

|
! 1 70(1.721 4A 4158.02 198 17 158.76 25.7C 7545.7.

1 70t1.72) *A 4273 84 198 11 158.72 26.4J 7487 2'

1.70tl.72) 4C 4374 13 188.75 15n.96 56.28 14550.8
|

AVE 4268.92 192.01 158.81 16.14 9861.2

1.78(1.80) AC 4A53 6J 189.66 158.52 49.38 137C9.1
i 1 78(1 79) 3C **02 64 191 49 161.47 55.83 16172.0

1 78tl.82) *E 4404 08 187 14 161.68 43 68 87G7.2

AVE 4253.43 189.43 160.56 47.29 12862 8

)'
1 83tl.81) 20 4447.46 202.08 164.42 37.16 13162 6
1 80(1 87) 2C *a 85.C J 196.46 164.49 49.27 16739.3

1 80(1 82) 3C 4402.62 192 03 162.45 56.5L 16271.1
1.83(1 62) 3E tu9G.27 180.81 158.99 64.92 14093 2'

$ 1.90tl.80s 4b 4Jt6.97 239.77 163.76 30.44 13745.5

. AVE 4278.46 196.23 162 82 47.63 14802 4

O
& 1 83(1.83) AS 44GO.67 195 81 161.99 31.66 8453.2

1.83(1 8*l to 4347 46 199.71 165.11 40.77 13435.7
1.83t1 84# 3C 4402 02 194.05 163.40 54 34 16898.9
1 93tl.84) 3D 4353.30 196.77 163.9n gn.7A 15953.1

.,

| 1 83(1 83) 40 4366 97 195.73 164.58 49.78 12764.1

AVE 43T4 2U 196.41 163 61 $6.22 13501 0

1 88(1.883 AB 44tG.67 197 22 164.11 12.10 8595.0
1.88(1 89) AD 4448.48 194.66 164.76 34 27 8568 6
1 88tl.698 26 44v6 11 199.53 167.36 49 22 13282 3
1 88tl.95) 20 41o5.bJ 194.47 167.39 98.la 14760 3
1.dnt1.evi to 4347 40 19T.36 166.68 46.04 13647.3
1.8Hil.6el 4E 4277.43 193.86 164.r 2 38.9A 9282.3
1.o881,9s) JA *A5G.eu 193 12 157.93 48.51 42848.9
1 88(1.69) as 4395 97 194 10 166.03 59.34 16500.9
1.68tl.901 *o 4956 1J 192.75 147.70 55.87 12775 74

1 t. Bell.bbs au $366.Gl 142.30 166.27 54.48 14644 7
I 1 8R(1.808 SL 4262.*u 185.97 162.49 61 53 14326.7

1 48 tl.h ti tu 4606.41 Lui.67 163.83 56.69 9187.4

1

.|

2
| .

<
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A Vt 4 del.98 192 85 165.29 48.99 42368.4

1 91(1.923 10 *226.40 195.20 165.49 34.49 8072 4
1 91(1 98# 2C *Ao5.CJ 199.19 168.47 61 10 14572 8

i 1.9711.92) 20 4347.40 198.43 167.18 46.96 13047.9
1.9141.93) 3h 4L9C.27 163 50 163.34 81.51 42620 1
1 91(1.931 to 4036.13 193.bt 168.R1 52.P4 11776.9
1.d1(1 9Al *u 9J6t.91 193.12 167.40 59.44 13659.7
1.91(1 938 :D * Lee.37 183.69 165.57 55.54 76G1 1,

AVt 9494.61 191 26 166.71 55.29 11621.6

1.93(1.938 Ao 44bb.61 14T.81 165.61 33.nt 7442 0
1 43(1.958 2A 4428 64 196 99 166.72 33.16 7331.0
1.93(1 943 to 4996.11 198.72 169 13 491c 11618.8
1.43(1 92) 3A 433c.66 193.69 164.66 49.93 12094 2
1.93(1.9*) 38 *395 97 193.85 167.65 63 12 14676.3
1.93(1.938 JC 99L2 62 194.08 167.76 62.89 14962 0
1.93(3 948 JD 445s.30 197 37 167.12 53.94 14886.4
1.93(1 92) *a git 3.8, 193.79 166.6i 39.lf 7295 7
1.93(1.993 *C 4374.10 192.62 168.04 66.46 14611.2
1 93(1.93) 90 *J66.91 142 87 168.25 57.84 11882.9

4

p AVE *J57.31 195.22 167.19 50.75 A1680.0

$ 1 96(1.908 40 4224.46 195.A2 166.90 16.?4 7383.4
Vd 1.46(2 02) 20 4163 00 197.01 169.99 57.83 14432.3
9 1.96(1.978 2D *J57.4e 197.92 169.61 4 9. 6 t. 11638 7
& 1.96(1 978 JC 4402.62 194 24 168.62 64.Si 14898 3

1.96(1 973 JE %w96 27 182 33 164.72 79.12 12349.1
1 96(1.97) *d 94:6 1J 197 16 170.39 48.90 11486.9,

1 96(1 90) 20 46dd.31 Idb.02 166.74 91 9J 7327.3

A WE 4419.70 192 83 16R.14 55.47 11359.4

1 48(1.96) Ad 4444.61 2J2.44 1A7.57 33.19 7214.9
1.98(2.098 la 4A38.82 203.0c 168.94 29.99 7324 1
1 98tl.9el cd 4994.41 2J1 01 170.78 46.53 11423.9

i 1.98(1.998 20 ,447.4c 148.97 170.64 49.49 11625.1
-1 48(2.0ul Ja 4420.66 197 65 166.56 46.53 11903.7
1.78(1 998 Jd Sa93.91 196.19 169.67 57.4( 14370 7
1 98(2.*48 3C ,462 64 194.99 169.A7 65.12 14b75.7
1.48(1.998 sJ 44$J.3J 195.63 169.09 61.42 14638.2
1 98(2.ft.# *A 4c73.de 197 24 169.52 35.R. 7207 3
1.98(2.003 *C 4474 40 197 20 169.94 59.99 14477 4
1.96(1.968 90 43ce.9/ 142 25 170.24 64.5N 1106b.4

<



__. _ _

1.98(1.98) SC 4262.48 la7.01 165.72 67.69 12373 6

Avt 444b.56 197.21 169.94 51.15 11592.1

2.13 18 3vJb.70 195.49 173.64 41 18 7672 8
2.13 1C 2924.3t 142.66 170.RO 59.74 13122.]
2.1. de 4414.eb 197.58 176 20 60 13 9937 9
2.13 2L abo 2.to 194. 50 174.92 45.44 7248.8
2.13 3A 94A2.*J 192.14 171 67 '56.7A 11938.8
2 13 48 Je70.65 193.99 174.e5 15.9 11930.6
2 13 Ju J/uo.43 195.10 174.2R 67.55 12505 0
2.13 *e 39J7.8, la9.a1 173.11 59.91 7990.4
2 13 2o 4c39.db 184 12 173.R4 95.67 7970 8
2 13 ;C anb9.77 106.03 171 22 RR.? o 13417 0

avi av29. l3 192 36 173 36 65.21 10379.5

2.29 A8 3933.74 213.60 178.28 36.56 7329 5
2.29 1D 3bbo.ds 196.94 178.23 49.36 7447 6
2.29 du 3783.*a 2J9 12 191.t 9 43 21 10475.8
2.29 cc al*L.e4 234.37 179.73 45.73 13241 3
2.29 2E 4060 72 200.09 178.73 49.58 7148.8

j 2.29 JA 2179. / 2J2 15 176.94 48.73 11678.9
'

2.29 JJ alA1 21 20s.65 180.55 51 65 12814.4y
* 2.29 JE 3134.( $ 146 39 175.RS 59.71 12236.5
$ 2 29 *4 Jo92.09 206.91 181 37 45.4% 10804.7
Ad 2.?9 tG 3/29.01 194.18 176.n? 67.70 12660.6
O 2 29 $d Jo95 32 lod.2% 178.17 92.50 7578 1
v

AVE 3777.75 2J1.24 178.67 52.R) AU310.8

2.44 18 411$.3b 235.25 192 96 32.62 7133 4
2 44 1C JJ39.cl 201.7R 19P.27 $0.4, 11938.5
2.44 28 asL3.o1 2L1 73 laA.60 41 51 10740.6
2.44 2t a424.94 286 11 183.24 33.94 7043.0
2.44 JA 4272.22 2?s.61 191.6a 56.10 11023.3
2.*4 34 4436.u3 2J9 12 185.46 51 76 13332.5

i ?.4% 30 3479.11 201.19 184.75 9?.'* 13bl9.9
2.** *t J2/E.bo 201.13 182.38 41.97 7291 9
2 44 28 ac to. IJ 147.24 182.61 51.9 7439.6
2.64 >C 34G6.99 144.96 1a0.69 79.2* 12276 3

ave 2299.03 233.14 193.07 49.93 10246 1

,
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RUis $11010

1455 FLOV = .u770 L BM/s t6 INLEI V4PUR T E MP = 251.3 DEG c TDTAL 80wsn 5.20 btu /stC=

2 Edu HEAT FLLX d4LL SURF ACE TEM 8 VASD8 7EMP NU 18t**.33 kEYh0LLS Nd.
(IN) LUC A11bH idibtHM-SJFil (DLG Fl (DFG F)

12 2A 332 1% 276.61 256.37 25.91 8397.9
12 4A 234 1J 21$ . b 7 256.34 27.0* e,03.5

12 *C 415.7* 264.30 256.25 64.7i 1677C.c

AV6 327.33 273.59 256.32 31.22 A119G.5

24 AC 252 1o 282 34 265 37 54.37 14066 6
24 4E $45.7J 2H 4. 51 261 59 37.75 0424.T
24 56 316 52 2$6 53 261 62 32 30 84A0.9

AVE 338.14 264.46 261 19 41.32 10280.7

39 2A c83.9% 31T.25 271.52 29.21 8066.9
39 *A 01).6* 313 74 271.42 31.39 0070 7
30 *C 004.92 303 94 271 37 63 7u 4599G.5

Avt 814.ds 311 05 271.44 41.23 10709.4

E 48 1C 1019.99 32 T . 01 2 8 7. f 4 47.2* 13464.0
u 48 *E 1091 56 323.71 285.77 40.89 8058.9

us Avt 103&.70 325.36 ?A4.23 44.07 107o1 5

$1 2A 1275 8) 372.25 334.61 26.6e 7342.7
60 *a A197.e1 355.65 315.2) 3 4. P re 7548.2
6' 4C Aad4.AA 351 99 3 0 4. a a 5%.58 14997.4

AVE 1222.et 359.97 304.90 30.09 -1 C 9 2 9 .4
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RUN 411033

9455 Ft0W = .0770 LBM/Sec Is.L e r tra PUR TEM 251 9 Dr t; e 737at 80.c4 3.50 BTutSEC=

1 ROD HLAT FLLA dALL SO4 FACE TEMP VA*39 TEMP Ntl IPR **.33 hEfMLLDS NO.
(IF ) LubATAbh (albtHk-SuF18 (DEG F1 ("CG F)

of (e?.af ca AJan.17 3d 8. 7 3 317.76 25.7t 7545 7
67 (f7.08 4A 1354 02 349.60 117.69 76.43 7467.2
67 ( 6 7.' U I 4C AJee.*w 371.75 319.12 56.76 A4550.8

aVt 1353.uo 383.02 317.86 36 14 9861 2

a ./ 73 (70.93 1C AJ1e.5. 37J.39 317.33 45.38 13709 1# 73 (76.08 JL 4J95.*, 3F6.68 3?2.65 55.83 16172.0
79 (71.38 *E 4J22.52 366.04 3S3.63 49.65 87C7.2

oVE 4J46 16 372.97 321 0i 4 7. *. 9 12862.8

71 (73.58 2C 1326.47 345.63 326.*8 49.?? 16739.3
71 (71.*) 4D 1377 90 39).74 327.96 37.36 3162 6
F1 (71.01 3C 1a95.** 3FF.65 3?4.41 56.*2 16271 1
71 (71.01 3E 1690 4* 357.*6 318.19 64.52 14093 2

$ 71 (71 08 *J AJ84.A* 409.59 326.77 31.44 13745.5

AVL 1J30 99 39$.21 375.08 47.63 14802.4
0 m

'** 72 (71.9) Ad IJ94.82 35*.65 323.59 31.66 8453 24 . s
) ?? (72.48 20 ,1377 44 391.*8 120.70 40.77 13435.7*

,

7?/ (72.61 JC AsJ5.4* 381.29 176.12 54.34 A6898.9,

'f 2 (72 48 Ju 1379.81 386 19 125.54 4R.74 15953 1
72 (72.08 4D AJu4 1* J34.31 3M.24 45.78 12764.1

' < AVt IJbb.*J 385 54 126.54 44.25 13501.0

74 (74.18 1H 1Jv4.02 380.99 327.40 32.1e 8595.0
74 (74 5s lb AJgG.2) 3d2 3M 328.47 14.21 8568 6
74 (74.*a 2e' :1925.0/ 39A.10 333 24 45.22 13282 3
74 (70 63 2C AJze.4/ 382.04 113 31 58 14 14760 3
74 (74.*) 20 1377.90 357 25 332.P3 46.04 13647.3
74 (74.01 2d 1J25.70 375.55 327 2T 38.9a 9282 3
74 (75.68 sn 4476.vd 379.61 125.78 49.*A 12848.9
7. (74.08 34 .J93.JJ' 3M1.37 330.85 59.92 165CC.9
74 (7%.78 44 Azub.62 376.95 331.86 57.91 12775.7
74 ( 74.t l *u A J e w .' 1 = 378 5'. 311.29 54.40 14644.7
7 '. (7'. 2s 2C 4J31.03 306.74 124.33 61.5J 14326.7
7%-(73.es $b 4<93.c. 329.t 1 3?6.89 96.sv 91b>.4

t-,

,

. _ _ - - - - _ _ - - - -



- . - _ _ _ _ _ _ _ _ - - - - . ..

AVt 4339.11 379.13 329.51 4R.99 12368.4

72 (75.43 lu AJ44.22 383.35 129.89 34.49 8072.4
75 (77.8) 2C 1J40.47 311 55 335.25 61.16 14572.8
72 (75.o# 20 AJ77.90 389 18 334.18 46.no 13047.9
75 (70 11 1h A296.** 356.91 ? ?6.r 2 81.57 12620.1
75 (75.9) 48 12a3.62 3R$.d5 335.87 57.P4 l '.i t6.9
75 (75 1) *u 1364 14 379.61 331.33 55.44 136S9.7
75 (73.8) 5D 449S.e4 302.64 311.?? 95 54 7601 1

AVE 1425.5J 376.30 332.0R 55.29 11621.6

76 (7S.9s ad AJ94.82 188.05 330 10 33.". 7442 0
76 (76.7) 2A 1318.A7 36 b. 58 332.13 33 16 7331.0
70 (76 3) 26 19 2 3.L 1 3d9.69 336.43 49.12 11618.6
76 (70.9s 3A 1318.96 391.>3 32R.3R 49.93 12094.2
76 (76.38 JH 4J93.JJ 38J . 93 333.78 $3.lc 14676.3
76 (7t.o) 3C 1393.** 381. J 4 333.96 62.89 14902 0
76 (70.,3 3D 1379.61 387 27 332.82 53.9 14886.4
76 (76.7# *a 13>4.e2 3dJ . 82 331.R7 3P.10 7295.7
76 (76.9s *C AJec.4C 374.08 314.47 66.4* 14611 2
75 (To.t l 4D 4Jd4.14 379 17 334.85 57.R4 11882.9

4> AVE 1351. tid 343.49 332.RR 50.75 1168C.0
w
C) 77 (77.03 10 AJ40.22 333.21 332.41 36.2* 7363 4
'd

77 479.2# 2C 1J26.47 3H6.62 337.99 57.83 14432.0
h 77 (77.4) 20 AJ77.9o 346.25 317.29 49.6e 11638 7
CD 77 (77.7) 3C AJ95.** 3R1 64 33?.52 64.52 14e98.3

77 (77.6e JE 129c.** 300 2n 328.49 79.lg 12349.1
77 (77.0) 48 .2es.bc 360.90 33R.70 4H.96 11486.9
77 (77.0) $D 1293.d* 366.e4 332.33 51 93 7327.3

AVE 13J1.1* 379.09 314.65 55.47 11359.4

76 (77.9) le 1394.H2 340.40 331.62 30.19 7214.9
78 (76.9s 4A 1316.AF 397.54 336.19 ?9.39 7324 1
76 (78 15 2d 1423.C7 395.25 339.49 46.53 11425 9
75 17 R .51 .0 4377.9o 343 14 339.15 49.49 11623 1
78 178.9) 3A 2378.9d 387.63 331.R1 46.5J 11903.7
79 (78.$) 3d AJ43.35 359 7% 337.40 57.47 1437C.7
74 (74.us JC IJ95.44 3H2 98 337.40 AS.12 14675 7
78 (72.); 30 AJs%.ra 354.13 336.35 $1.4c 14636.2
78 (78.ol *A 1334.e4 367 03 335.11 35.R1 7207.3
7d (79.vs *C a3et.*s 3PO.90 337.89 59.99 14477.4
79 (78.LI *O aJu4.a* 371.u5 11R.47 64.5b a1068.4

-

$



_ _ . -

71 (78 13 30 IJSA.03 364.62 110.3a A7.69 12373.8

AVt 2 Jib.32 343 97 336 10 51 13 11592.1

84 le 124t.44 363.u9 344.56 43 1o 7672.8
84 1C A442.51 374.e4 139.44 59.74 13122 3
84 28 1211.27 341.65 149.16 ^?.13 9937.9
e4 2E 1230 7J 362 11 345.23 45.44 7248.8
84 3A 1471.71 333.25 341 91 96.7 11938.8
84 3s A22%.37 3d i .18 346.74 75.5v 11930.8
84 30 1196.2* 363 19 345.70 67.55 12565 0
84 *c 1248.13 372.21 343.59 59.9 799c.4
54 Sd 246G.46 3n3.41 344.92 95.67 7970.6
84 3C .2J2.8+ 396.85 340.19 an.26 13417.0

AVt 1245.38 318.25 344.05 65 24 1C379 5

"
93 to 1246.63 398.48 192.91 36.58 7329 54

9 10 stJ2.30 38S.5e 352.R2 49.38 7447.6
70 dB 1199 16 4)d.41 359.o3 43.21 10475.8
91 40 1105.02 436.07 355.52 45.73 13241 3
93 2h 4A02.19 392 15 353.71 49.56 7148.8
33 JA 1197.%o 395.57 350.32 4R.73 11678.9$ 95 $8 AA7t.29 413.98 357.00 51 6' 12814.4

* 90 3t 41b3.56 3db.50 34a.43 59.71 12238.50 91 * tt .179 2J 4 i, 4 . * * 158.46 45.44 108C4.7
O 93 DL 1.02.As 361 52 349.87 A7.76 12600.6
6 9' > Le 1234.05 370.92 152.71 97.?6 7578.1

AVt A197.3d 394.24 153.61 52.8) A0310.8
4

95 49 987.** 431 46 361.31 32.62 7135.4
96 1C AGDu.* 2 395.21 356.49 5a.4* 11938 5

i 95 26 Aute.20 413.12 167.PR 4).5 16740 64

96 2t AusJ.et 4 4 3. t u) 361.90 31.9% 7043.0
. 95 3A 1037.15 393.lu 359." 1 SA.It 11623.3
1 93 Jo Ivo4.01 4J8.42 355.83 91.no 13332.5

96 J is 4639.33 434.94 364.94 5'.74 13619.9
96 *t 1u39.11 314.03 360 2a 41.97 7291 9
9:. Da 4432.2* 3HF.56 3$0.71 51.51 74*9.6
34 3C .919. f11 3H2.92 357.26 79 2% 12276.3

Ave 1043.e* 398. 3 d 361 52 49.03 1C246.1

_ . - - _ _ - _ _ _ _ _ .



FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 40503E

Test Date: 11/26/80
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.143 MPa (20.7 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.125 kw/m (0.0380 kw/ft)

Flow rate 0.034 kg/sec (0.076 lb/sec)

Coolan; temperature 112 C (233 F)

Average and range of initial 1.83 m

(72 in.) housing temperat ure N/A

Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 11061

(See following pages fo. additional results.)

C. Comments:

40503 E-1

-- .- _ .- _ _- ..- . , ., - .. . .- - __. _ .__ - - __- __ -. . .
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RON 43503E

MASS FLOW = .0345 KG/skt ItiL E T WAv04 TEMP = 111.7 DEG C TOTAL PQuf4 3.Tg gw=

Z R00 htAT FLbx 44LL SU4 FACE TE17 V4P1R TEMD NU /PR**.33 atVNOLb5 NU.
(F) L DC ATa un thAIIIswn) (JEG C) (DEG Cl

'

.30 18 1084.53 126 67 114.40 25.28 8542 2

.30 2A 1951.8> 126.00 114.40 25.9) b550 7

AVE 1968.19 126.33 114.E3 25.6 8546.4

.61 1C 1055.40 129.50 116.63 56.41 14235.3

.61 se 1578.31 129.00 117 37 36 62 6579.4

A vt 1616 89 129.55 117.00 43.51 41407.3
;

{ .99 19 2125 22 144.81 122 91 27.73 8187.7
.99 da 4713.91 149. A 9 122.89 29.?? 8197 9,

4 .99 *C 2750.16 139 19 122.91 72.9L 16202.C
| .79 4h 2659.17 146.04 1?2.90 31 97 8230.3

0 AVE 2719.64 146 06 122 90 40.22 10224.4
I b$

sn 1 22 AC 3192.56 156.76 128.89 42.51 43629 6
[] 1 22 3e 3163.6b 155.33 131.29 54.91 19892.5

: 1 22 5e 4459 2) 155.34 131.06 34.9J socG.5rq
#

AVE 3111 81 155.81 133.41 44 12 12174.2

1.52 le 4196.53 116.95 141.P4 39 0% 7723.7
1.52 2A 4u43.60 177 72 141.14 28.36 7e79.5
1.52 40 4A94 1A 164.36 141 52 73.7d 15261.0

AVE 4128 19 173.01 141.?3 44.05 10228 1

t

1

4

i
a

,
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i

d u4 *ubC3E

MA55 FL0d = .4 345 K G/$EC INLFT V400A TnMP = 441 7 DLG C TJT4L PJnER = 5.12 KW

2 ROD HEAT FLUE dALL SbhPA.E TEnP (APOR ft10 NU #*R**.33 REfh0Ld3 nu.
EMI LOC A T101 ( d A Ti t! CMI (DEG wi (Dc4 LI

1.7041.685 2A 411C.e4 181.o* 147.06 33.11 7849.8,

1. 7C i l .69 ) 29 4013.69 A e 2. f w 149.44 40.98 12250.84

1 70(1 683 2C 4086.15 117. c 7 146.74 53.04 150T1.4
1. 7C t 1.09 3 26 41C 3.5 6 165.9A 147.34 26.79 7750.5

'

1.7081 698 44 4J94.3t A75.1J 147.w5 37.79 7893 8
1.7)(1 708 43 4183.85 100 36 15v.12 45.6t 12090 6
1 70(1 71) 4C 4179 34 179.to 148.et 52.92 15073.4
1.7J81 703 4E 4107 00 lb2 22 141 69 33 00 7860 1

4dE 4197.32 169 65 140 06 39.6 7 10730.1

1 7Pil.79) 2C 4386 15 102 64 15u.67 53.00 18790 2
1 78tl.76) 3C 4014.!t 118.34 .49.93 55 26 17104 6
1.78(1.788 3D 4123 7G Aol.so 151.cb 54.02 18793 74

4dE 4074 78 4o0.73 150 00 53.09 18228 1>
; ES 1 83(1 81) ?E 4G99.4C 104.13 148.92 40.47 17286 6

[] 1 83(1 88) SC' 4098.54 lo2 84 151.e4 45.85 163J3.8.

m
da idE 4098.97 Au3 49 150.38 43 16 16810.2

i 1.E5tl.85) 18 4181 37 l e 6. 3 0 151.65 33.0t 12642.6-
1.85(1.86) 2A 4110.64 A c e. s o 151.16 27.85 12990.5

i AdF 4146.00 Aoi.33 151.F0 29.93 12810.6

| 1.est1.69) 2D 4118.99 174.To 155.34 57 01 18412.7
] 1.8811.681 40 4347.73 116.12 152.27 64 10 18579.3

1 AVE 408 3.3 e Ate.22 155.3A 64.55 18496.0

191tl.911 18 4181 37 186.d5 153.s2 31 16 11583 1
! 1.91(1 .9?l 10 4072 19 lol.li 152.8) 29.59 40838 1

1 91(1.92) 25 4103.56 A t 2. s 6 453.75 35.71 1L426.9
1.91(1.918 50 4129.52 1o5.s0 152.98 64.35 11420 8

4dE 4121.e4 461 59 153 22 43.19 11J67.7

1 93(1.921 13 4072.19 At4.o) 153.58 32.77 100TO.3

i

!
J

_



_ .

1 9311 92) 3a 4123.CC 179.?8 153.29 54 1C 13228 4
1.93(1.92) 3D 4123.7r. atb.24 AS).91 41.18 19837.3
1.93tl.93) 44 4094 36 177.14 IS4.91 46.46 8523 5

1.93tl.93) 45 4183.65 106 72 15p.64 $2 20 12T49.2
1 93(1.73) 4D *C47.73 476 12 156.99 71.75 1650S.0
1.9311 97) SC 4098.54 477.+4 134.T4 $1 42 12721 3
1 93(1.93) SD 4129.52 Ait.3J 153.68 64.5S 106d3 9

kVE 4096.61 17 9. J 2 155.22 55 30 13039.5
i
= 1.96(1 961 18 4181 37 159.J6 154.14 33.23 9660.8
| 1.96(1.95) IC 3991.3C Ab l.2 d 153.61 43.44 13910.3

1.96(1 95) 10 4372.19 184.10 154.59 33.77 9311.3
1 96(1.96) 24 *110.t4 A b 6. ,6 135.25 33.22 89T5 3

,

1.9tt1.969 2C 4086.15 192.63 151.C L 43.95 16437.2'

| 1 9tt1 95) 20 4118.99 102.22 157.39 55.57 15280.5
. 1 96(1 761 38 4395.2C A61.,o 13e.91 73 31 13646 4

8 4112.59 Ali.o9 156.w3 47 32 8266 2I 1.96(1 971
50 4129.52 171 20 134 18 $1 79 10227.91.96tl.9*)

i

4V6 4399.77 le2.Jd 152.73 4T.27 11749.1

1.98(1 99) IC 3 991 3 G 61 61 154.61 51 15 13432 6
& 1.9811 98) 28 4013.tG l t 7. J 4 138.9) 46.22 14208.9

5: 1.98(1.978 2E 4103.56 181. s 152 36 42.42 8866.7

c3 1.98(1 981 3A 412 3.C f 173.we 156.13 85.14 11532.5
fj 1.98tl.181 38 4995.2C A61 01 159.87 75.00 13360.7

1.98tl.193 3C 4c14.br 184.7T 160.10 63.62 19512 8
J,

1 98tl.981 44 4094.36 177.59 13o.09 40.9 5 7799.4

1.98tl.183 48 4083.65 lbs.56 169.10 59.93 11487.0
i

1 98(1.991 4C 4179.34 164.47 A60.03 65.87 13140 3
1.98tl.981 4D 4047.73 179.75 15o.69 64 61 140J0.3
1.98t2.3JI 4E 4107.00 lo i. Je 152.99 41.46 8T12 1

1 98(1 993 SD 4129.52 17 4.d 4 153.04 54 21 9156 1
,

AJE 4381 9? It 0. o o 157.77 5R.05 11350.3

2 2. cit 2.01) 2C 3967 68 lo4.o7 150 7T 59.12 15219.9
2. Cit 2.3*) 2C 4118.99 163.d9 158 93 51.10 13749.3

; 2.01(2.01) 3A 412 3.C C ilo.,S 151.32 74.86 11666.3
| 2. ci t 2.',7 ) 3C 3972.11 15:.23 161 88 65.24 19443.J

2. Cit 2.001 3E 4099.4C low.to 15).33 36.49 12435.2
2.01(2.05) SC 4098.54 172 25 151.39 17.32 12166 5

;

ave 4063.28 160.e3 I$o.3u 67 34 12713.3

2 33t2.928 2B ' 3931.08 141 4* 159.96 41.30 13410.6

i

l

i
i



2.I3(2.32) 3D 4123 7/ le2.u4 159.60 68.55 14853.8
2.03(2.03) 44 3973.65 179.16 A29.16 49.1* 7731.9
2 03t2.04) 4E 3985.33 le2.34 157.d7 43.65 8496.9
2 03(2.35) 58 3830 74 A79.to 459 30 47 18 7933.3
2.C3(2 199 5C 3947 5e A74.2) 159.63 93.72 13254.2

4WE 3965.35 161 13 159.29 56.59 10945.8

2.06t2.04) 3D 4123 7f Ib2.o3 160 32 73.71 14547 9

AVF 4123.7C 10 2. e 3 160.42 7J.71 14547.9

2.C882.371 3E 3838.91 103.4, 158 33 52 16 12808.4

4fE 3808.91 103.44 15o.33 52.lu 12808.4

2 13 1C 3793.42 lbg.22 159 63 57.67 13392.0
2.13 29 3931.f8 A96.aa 164.45 44.72 luS29.T
2.13 2C 3967.60 i n 5. 6 6 163.J5 67.47 12907.0
2.13 20 3951.12 190 50 163.99 48.97 10474.1
2.13 3C 3972.11 lb4.67 A66.UU 91.30 11328.7
2 13 30 3905.49 Aug.9o 16.4.eu 56.76 13J76 6
2 13 3E 3848 91 AUJ.oi 169. b 5 56.63 13020 1

e 2 13 44 3973.65 174.16 16J.17 64 13 7635.9
(j 2 13 40 3915.5C 162 83 A03 95 69 04 11806 9
La 2.13 59 3630.74 17F.3J 163.09 67 36 7858.7

yj 2 13 SC 3947.56 17e.21 Abb.63 77 29 13137.J

" 4WE 39C8.24 1o4 05 162.99 63.27 11378 8

2 27 10 3747.01 194.16 A66.66 33 05 7508 5
2 29 28 3719.7C 26w.14 169.o1 3R.75 10883.4
2 29 2C 3703 00 194.sv 168.75 55.35 13601 5
2.29 2D 3o65.5(. 496.14 167.73 45.00 10914 5
2 27 2E 3672.26 193 72 107.J5 31 29 7295.3
2.29 34 3F92.e6 l b 3. T 8 167.J6 TR.32 12124.T
2.29 38 38C2.86 194.39 170 69 59.R 2 13099.4
2 29 3C 3829.98 194.19 17 A .u d 61.30 13D68 0
2 29 30 3731.91 A96.94 167.23 50 38 136T8.6
2 29 3E 3661 16 696.98 165.61 49.51 12504 8
2 29 44 3734.t9 Aco.Je 169 16 47 37 T277.1
2.29 49 3784.48 A97 4o 171 36 46.84 10870.0
2.29 40 3702.46 194. 6 169.*J 49.7b 115F6.6
2.29 C 3756.36 A b 3. d 2 165.36 69 21 12567 5
2.29 SD 3657.36 l b 5. 2 0 166.o2 48 14 1700.6

44E 3730.77 492.TA 168.54 51.74 109T8 1
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.

;

2 44 iC 3199.ec 143.38 169 18 43.03 12133.22.44 2D 3176.93 24w.01 &l4.60 39.39 11J51 42.44 2E 3117 72 ;93 21 172 14 12 47 7199.92.44 38 3 2 3 3.f * 197.24 17).5 T 54.58 13589.T2.44 3C 3194 15 1 * 7. ) > 175.47 53.58 1383J.92 44 30 3216 14 avb.58 114.A6 48 74 13929.12 44 3E 3210 4C 193.39 170 32 45.76 12203.72.44 48 3265 58 1V6 07 176 29 51.46 11098.52.44 4D 3235.37 194.a3 1 74.* 6 51 36 11462.17.44 *8 3164 1C 109.42 173.s6 46.79 7266 34.44 SC 3308 52 186.2.6 169.96 67 34 12201.73

! LVE 3208.34 194.94 A73.21 48.58 -11451.5

1

,* g
u
N
b

I

I
i

V

4

1

.

1'

'
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RUM 43503E
j

1455 FLOW = .0760 L BM/SEL IHLET v& pod TEMP = 233.0 DEG E TOT 8L P0hdA 5 42 Bib /SEC=

7 udD HtAT FLUX 44LL SU4 FACE TEMP VAPD* TEMP NU /Pt**.33 REfh0LUS NJ.
(IH) LOC AT ADN (slu/HM-2JFT) (DEG Fl (DFG Fi

12 13 J43.75 263.01 237.93 25.28 8542.2
12 2A 33J.39 228.80 237.92 25.9) 8550.7 ;

1

AVt 338.5T 259.40 237.92 25.64 8546.4 j

24 AC 224.69 265.19 241 01 50.41 1423b.3
24 2d 200.2d 265.27 243 27 36.62 8279.4

Avt 512 40 265 19 242.61 43.51 11407.3

39 18 863 76 331 66 253.24 27.73 8187 7
39 24 e60 24 30J.54 253.20 29.27 8197.9

[ 39 4C #71 06 282 24 253.23 72.90 16282.0
39 *E b52.35 294.67 2'3.21 31.97 8230.3

| AVt d 62.E;1 2 + 4. 99 253.22 4S.24 AC224.4
O
c3 48 1C A011 90 314 17 264.01 42 51 13629.6
$ 48 Jo 1902.72 3al.29 26R.31 54.91 14892.5

48 he 1001 3J 311. $ 2 267.90 34.9J 80CJ.Sy
b AVE 19u2.32 312.46 255.74 44.12 12174.2

6J 18 1330 12 35 J. 5 2 285.87 30.04 7723.7
63 2A A481.61 331 90 286.05 28.38 7679.5
63 *C A313.5A 327 85 296.73 73 72 13281.0

AVE 1308.93 343.42 2R6.22 44.0) 10228 1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _
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A L1 sv503t

5.42 BIUISEC243.u UE 6 F TJTAL POWERNASS FLOf = 0763 LBM/3EC INLET (A9ud TEnP =.

2 ROD HEAT FLUX d4LL sukFaLE IEMP VAPUR ItiP MU /P R* *. 33 REfMOLDS NO.
(1NI LOCATIJ1 (870/HR-54F71 lbEG F3 ( DE G FI

67 (66.31 2A 1302 9'r 336 92 296.71 31.1 1 7849.8
67 (66.7) 28 1272 17 460.b6 3uJ.98 43.98 12250.8
67 (66.05 2C 1295.14 J 5 4. ) ? 290.A4 53.14 15071.4
67 (66.75 2E 130C.t: Sto.63 297.22 26.79 7750 5
67 (66.11 4A 1297.74 347.24 297.41 37.79 7893.8
67 ( 6 6.8 ) 44 1294.41 JL7.J1 3P.2.22 45.66 12090.6
67 167.51 4C 1324.67 455.69 4 9J .c l 52 92 15073.4

67 (67.0) 4E 1301.74 30 u. s J 297.8) 33.05 7860.1

LdE 1298.6H 3s7 17 298 52 39.67 IJ730 1

70 (70.45 2C 1295.14 300.75 3C3.26 53.00 18790.2
7C (69.23 3C 1272 42 3,3.38 301.us 55.26 17100 6
70 (7L.1) 3D 1307.C4 437.00 393.94 54.02 18793 7

j

4dE 1291 53 357.31 30s.01 53.09 18228.1
a
5! 72 (71 43 3E 1299 33 3o3.** 3"u .s 6 40 47 17286.6

c] 72 (74.?) SC 1299.C6 sua. A2 305 32 45.82 46333 8

4WE 1299 2C s t 2. z a 3G2.6v 43.16 16810.2

73 (73.0) la 1325.31 3 0 7. t v 344.96 13 00 12642.6
73 (73.3) 24 1302.90 371 41 305 17 27.R5 12990.5

LVE 1314.11 369.22 405. 7 28.4 3 12816.6

74 (74.53 20 1305.54 325.00 311 61 57.31 18412.7
74 ( 7 3.9 ) 40 1282 9e 350.As 31A.49 64 16 18579.3

4WE 1294.25 3b2.ob 311.55 63 55 18496.J

75 (75.31 19 1325.31 3ct.33 307.98 31 10 11583.1
75 (74.71 10 1290.71 36e.fi 307.12 29.59 10838.1
75 (75.63 2E 1304 65 3cO.60 300.71 35.71 10428.9
75 ( 7 4. 8 ) 53 1308.ee 336.ov 3b7.3 7 64.33 11429.8

4WE .306 39 33e.ou 3A 7.s o 40.1 ' 11067.7

7t (75.61 ID 129C.71 3e4.Jo 3te.44 32 77 1CO TC.3

- - - _ _ - _ - _ - . __ _ - - _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ -
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i

a

76 (75.6) 3A 13C6.81 355.bs 307.92 54.10 1322b.4
76 ( 7 5.6) 30 1307.04 37/4.82 312.65 49 18 19837.3

4! 76 (76.0) 44 1297 74 350.85 310.u4 46.46 b520.5
76 (75.9) 48 1294.41 337 2# 317.36 62.24 A2749.2
76 (76.0) 40 1282.96 349 02 314.55 71 75 16505.J
7e (77.6) SC 129 9.C t 3 5 2. 3 J 310 53 61.42 12721.3
76 (75.8) 5D 1308.88 338.us 3N8 62 64.55 10683.9

LVE 1299.45 354.78 311 39 5".30 13039.5

77 (77.3) 18 1325.31 372.J1 310 52 33.2 3 9686.8
77 (77.11 1C 1265.C7 s 5 8.d 7 3C6.>1 49.44 13910.3
77 (76.83 10 129?.71 3(4.*5 310. 6 33.77 9311 3,

77 (77.3) 2A 13 0 2.9 C 366.71 314.45 33.22 8975.3
77 E 7 7.13 2C 1295.14 376.77 314.61 43 85 16437.2
77 176.93 20 1305.54 359.99 31).13 55.57 1328G.5
77 ( 7 7.1) 3R 1298.0w 336.07 316.w h 73.31 13046.4
77 477.41 55 1303 52 352.20 312.05 47.3/ 6266.2
77 (76.51 SD 13G 8.8 8 340 17 3C9.52 61.74 10227.9

&#E 1299.45 301.37 312 32 47 27 11749 1

76 (78.41 1C 1265.L7 3:9.01 31u.41 51.15 13432.6
e 78 (77.93 28 1272 17 369 30 317.2b 45.22 142Go.4
5! 78 177.7) 2E 130$.65 3 e 7.d 1 J12.wo 49.42 8860.7
o 7e (78.1) 3A 1306.E1 343.24 313.u3 85 11 11532.5
'd 76 (7e.1) 39 1298.fC 357 62 319 76 75.40 13360 7
5 78 (78.23 3C 1272.42 364.94 371.25 63.62 10512.8
M3 78 (77.31 4A 1297 74 331.30 314 41 44.45 7799.4

78 (7e.11 48 1294.41 Soc.23 321 46 59.93 11467.0
78 (78.41 4C 1324.67 364 33 J20.s5 65.97 13140.9
78 (79.11 4D 12d2.9t J s 5. a s 317.64 $4.61 1*000.3
78 (78.6) 4E 1301.74 J:e.49 312.78 41.48 6712.1
78 (78.33 !D 1318.ee 346.o3 312.15 54.21 9156.1

4WE 1293.79 J b 7. 2 9 31 a . v '. 58 05 11350.3

79 (79.1) 2C 1257.58 3L4.4J 317 79 59 12 13/19+9
79 (7P.7) 29 1335.14 366.b0 31o.Je 51 90 13#,9.3
79 179.25 3A 13G6.El 349 60 315.16 74.66 11666.5
79 179.49 3C 1258.59 atS.46 32J.39 65.24 10443.0
79 (78.63 3s 1299.33 326.a2 311 34 56.49 12415.2
79 18L.83 SC 1299.Ce 342. 2 31).06 47.12 12760 2

4WE 1287.89 337.29 316.95 67.34 12713.3

80 (79.75 23 1245.96 J7t.6s J19.93 41.30 13410.6
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80 (79.6) 30 1307.04 3el.1A 3A9.20 68.55 14653 8
22 (79.99 4A 12 59.4 f a s s. 6 w 310.49 49 15 7T31.9
80 let.4) 4E 1263 16 3tt.in 316 16 40.65 049C.9
80 ( 8 0. 7 ) 58 1214.10 333 6) 319 10 47 18 7933.3

i 80 182.8) 5C 1251.21 sea.ob 319.33 93.72 132'*.2

4VE 1256.e5 359.42 318.72 56.59 A0945.8
<

81 (80.49 30 1307.04 sol..J 32. 58 70.71 14547 9

AWE 1307 04 sol.13 326 58 70.71 14547.9

82 (81.51 3E 1207.26 set.Av 316.99 52 10 12808.4

%WF 1207.26 302.19 316.99 52 1C 12808.4

4 84 1C 12r 2.3 5 Jew.J3 319.34 57.67 13392.0
84 2B 1245.9P JT4 4u 327.28 49.72 10529.7'

84 2C 1257.5e Jut.34 326.J2 67.47 12907.0'

- 84 2D 1252 34 S TS.w t 327.19 46.9 7 10474.1
84 3C 1258.9% 3o4.40 33J.oc 81.3v 11328.T'

84 3D 1237 07 3T3.46 320.84 5%.76 13376 6
84 3E 1247.26 302.aa 3d. 6T 56 63 13020 1

j o 84 44 1259.42 J)4 4v 326.To 64.13 763).9

[j 84 40 1241.04 J61.J9 327.64 69.34 11806 9
1

) c3 84 59 1214 18 JS120 325.56 67.1e 7858.T
84 ?C 1251 21 3s2.16 321 08 77.29 13137.0y

E3 4WE 1238.94 363 30 325.3b 63.27 11378.84

90 10 1187.64 3al.49 332.63 13.15 7508 5
9C 28 1178.99 394 3s 331.66 35.75 198d3.4
90 2C 1173.69 3o1.00 335.79 55 35 13601.5
9C 2D 1161.P1 3es.J) 337.21 45 00 1C914.5
9C 2 t' 1163.95 364.39 333.24 31 29 7295.3
9C 31 12b2.le 302.us 333.25 79.12 12124.T
9C 3a 12C5.34 sud.AG 339.45 SS.92 13J99 4
9f 3C 1213.94 3o2.o2 339.34 61.30 13068.0

| 90 30 1182.P6 3et.49 336.b2 50 30 13678.6
; 9C 3t 1160.43 J T 3. T o 330.19 49.57 12504.8

90 44 1183.74 311.J4 336.48 47 37 7277.7'

90 4P 1199.52 J e i. 4 2 340.55 46.94 19870.J
90 40 1173 52 3nl.48 336.v7 49.7e 11576.6
9C 5; 1193.61 3 o 2. o i 329.06 61.21 12567 3

90 SD 1159.23 365.57 334.v1 48.14 T7J0.o -

4WE 118 2 1 C 3Ft.de 33t.38 53.74 19978.1

_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - _ _ - _ _ _ _ . _. - _ . - _ _ _ _ - _ _ _ _ _ _ _
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d

96 1C 1714.20 Jul. 6 336.52 43.93 12133 2
96 2D 13C 6.9 5 4v3 10 340.63 31.39 11051.4
96 2E 488.10 3o3.39 344 06 32.47 7199 9
96 38 1324.74 387.32 348.s4 54.58 13589.F

. 96 3C 1312 61 387.ov 341.6% 53.58 13830 9
4 96 30 1019.36 3b9.43 345.J8 49.70 13929 1

- 96 3E 1017.56 3o0 33 330 58 45.76 12203.7
96 49 1335.15 3 o 6. 0 349.J2 51 40 11098 5
96 4D 1015.96 382 34 340 03 51 3L 11462 1
96 58 1002.8P 312 96 34J.DA 44.79 7266.3
9e 5C 1948.66 367.70 337.93 67.34 12201.T

4WE 1n16.91 382.99 343.78 48.58 11451.5
,

i
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SI-EET

Run: 41103F

Test Date: 6/19/80
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.1406 MPa (20.39 psis)

Initial peak clad temperature and location N/A
initial peak rod power 0.129 kw/m (0.0393 kw/ft)

Flow rate 0.0344 kq/sec (0.0759 lb/sec)

Coolant temperature 118.5 C (245.4 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 10822

(See following pages for additional results.)

C. Comments:

|

|

41103 F-1

_ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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RUN 41133F

945S FLDw = .3s44 KG/stL 1%ET v4p02 TEMr = 11a.3 DEG : T174L 00mEk 5.47 km=

Z mJD HE A T F6L'X da.L 5Jd F ACE .T E MP VAP1R TEPP TJ /PR**.33 WefMOLDS HJ.
(M) LOC A14bn anAlitSuM3 totG CI (DEG Cl

.30 *C Ale 9.C* 133 72 1?1.54 55.76 16651.7

.33 *c A 4 9 8.19 132.71 121.55 27.6s 8374.1

A VE A133 8v 131 71 121.54 41 71 12512 9
.

.61 JE 1e42.41 136.70 123.P5 49 14 139s0.6

AWt Ic42.*7 136.70 173.85 49 11 13950 6

.99 4d 4o47.43 157.79 139.14 ?7.6b 6096.8

.99 4A 4102.72 160.22 130.16 24.3a 7985 1
99 *C 2694.77 152.e9 130 35 53.9o 45o1 .4.

Avi 4014.8o 156.96 139.21 35.18 406C1 4

1.22 AC 32cc.14 165.12 136.34 41.13 13340 4
*> 1 22 2C se71.07 1s5.11 138.42 49.9a 15202.4
C 1.22 2E J4 %.0 6 160 28 139.24 3?.30 7941.d
S 1.22 se Je13.*c 148.47 136.36 53 20 434b9 1

's,l A ve 344u.ed 163 75 137.34 43 69 42*93 4

1.52 le 4009.ee 196 11 14 R . 7 9 ?6 99 744.6
1.52 24 *uv6 4e 19J.2C 14R.RP 24.71 7468.6
1.32 *f *gb3.so 177.92 148.94 37.53 7628.1

A VE 4A29.Hs 184.75 14 m. = 7 20.77 7547.1
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.

R U'i 411M3F

119.? DFG C INTAL P0ned = 5.97 KW1433 F L OW = .03*4 KG/aLL 14.si V4PO4 TE MP *

2 MJL Honi tLUX 44LL Su<F4CE TiMP VA*3R TEMP NU /****.33 kkYh0LDS NO.
(M) LUC A14 LN (=All/5JM) (JEG C) ( 3 F ". C)

1.7L(1 673 2A *441 3e 193.69 154.47 26.54 7527 2
1.73(1.7Ls 2d *417.ta 195.06 157.67 3'.7c 11939.4
1 70 ( A .7w s AB 44t9.2* 206 26 15P.76 31.5% 11654.2
1.73(1.7L) 20 4444.33 18).66 153 12 45.19 12199.0
1.70(1 7us Su 4455.41 193 92 156.95 '.? . l e 7357.9

AVE *467.tJ 194.00 156.01 14.i> 10159.5

1.76(1.778 3C 4317.09 193.28 15 R.5 7 47.40 17687.8
1.76(1.7ei *e *491 33 19+.M* 15P.74 29.14 10567.4

A VC 4 JL9.D ) 194.%6 15a.65 38.29 14127.6

1 8;(2. Bus 30 438e.57 196.93 160.11 45.la 19778 1

A 4E 4J06.57 196.93 160.11 45 1J 19778.1
1 O

| [ 1 68(1 87) wu 4229.61 193 81 163.79 46.54 20408.4
' o

AVE 4259.o. 193.b1 163.79 46.54 2C4L8.4

1 91(1.9C8 Ao *J13 52 191 05 161 34 34.61 13430 9
1.91(1.998 10 *2e4.3J 192.e6 161.12 13 2c 12084.2
1 41(1.903 40 94*>.** 167.18 163.95 60.4e 2C300.2
1 41(~.89s *D *239.61 169.JO 164.37 $7.*o 204C2.3.

AVE *275.72 189.97 16?.69 46.6s 16554.4

1.93(1.93) 10 44e4.3J 189.04 162.15 39.15 10555.6
1 93(1 9%) 2E 4JgL.74 163.*5 162.21 5'.37 10085.4
1 93(1.948 *o 44c9.2= 190 33 169.56 49.93 12152 5
1.93(1 94) *U 4435.c4 169.62 165 34 $7.77 18581.1 |

1 93(1.9%) DC *494.J5 183 94 162.78 69.le 43788 1 i

1 13(1.943 So 4229.37 132 91 162.64 49.14 11117.0 |
i

A WL 4280.oA 15$.0" 163.95 51.9c 12713 3

1.96(1.958 AB 4313.b2 194.33 162.75 33.77 1C7CB.8
1 96(1.998 10 4 den.30 inv.b4 163.06 19.2A 9664.9
1 99(1 92) 2A 94*1 36 190 42 161.09 31.9 903b.4

_ _ _ _ _ - _ _ _ _ _ _ _ - - _ _ _ _ _ - . -
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| 1 76(1 003 2s *e77.8) 443 17 1$6.53 43.av 14542.C
1 96(1 93) 20 *<*b.** 161 79 165.7a 60.7t 15463 6
1.46(1 991 Jo *cie.eA len.60 1$7.33 51.90 13141.6
1 7S(A.90: 28 4 J24. 7* 192.62 1$4.*P 37.56 8379.9

A Ve 4283.tv 194. 0 a 164.73 42.49 11562.7

1.98(1 974 1C *2*2.e1 146.30 1$2.95 56.9L 14169.2
1.sd(1 9ol 4A 4441.30 197.79 164 30 30.66 8424.5;

1.98tl.9e# 2e 9.77.65 148.7d 157.18 43.89 13916.6
1 18(1 9es 3A *259 3s 196.99 164.58 44.36 1052C.8
1 78(1 91: *a *Jwe.94 2J3.40 165.36 ?7.16 7573.3
1.98(1.99# *a 4269.2% 144 30 171.60 46.92 1104C.0
1.98(1 9vi *C **4e.1d 195 10 169.32 64.6e 12493.6
1.98(1.97) *D 46:9.e1 193.t3 167.23 52.lo 14761 8
1 08(1.99) 46 *291.J3 193 2o 164 20 35.9t 8879.2
1.18(1.998 JC *2v6.Ja 107.77 16..*7 62 62 12376.0
1.48(1 99s su *sas.J/ 171 39 164.51 38.66 9399 3

A vs stoc.9* 194.u1 165.84 46.43 A1234 0

2.J1(2.0Li ao *J13.52 141.57 164.44 31 5. 9562.0
2.)1(2.06) AC 4222.d4 146.94 153 84 97.46 13621 2

$ 2.el(2.00s 2C 42JA.95 196 07 167.39 51 63 14972.3
2.71(2.00) to $4*5.** 193.28 1% 7. * ? 53 82 13429.1-

@ 2 11(1 99: 2E 4J20 79 144.60 164.17 52 1) 8626.7
q 2.31(2.pis 3a *203.2. 194.o1 165.66 4*.92 10705.2

j:. 2. 1(2.Ct# Jo *2%8.es 201 42 169.35 57.15 422bl.4
2.31(2.02) 3u *Jo6 07 185.>3 168.31 6*.41 13650.3
2.sA(2.01) So 4409.2 2J1 11 173.40 44.81 .C919.4
?.11(2.01) so *J24.74 193 67 166.7A 44.07 7910.1
2. 1(2 0As SC 4490 3b IN9.61 165.53 69.'9 12333 3

A VE 42a).2J 14*.3H 16A.6a 49.7% 11654 3

2.i3(2.33 Ao *J13.52 198.34 165.47 11.69 9239.6
2.J3(2 03) IC $4w9.11 lo?.47 1e4.00 56.4F A3696 3
2.J3(2.(Ja 2e 44c3.el 2J2.43 ISP.R7 39.50 131'7.6s
2.e3t2.0Js le 4222.27 194.t7 1$9.39 57.31 12995.5
2.13(2 02 JL *4J7 4s 19e.2J 171.71 59.5 8630.4

I 2.s1(2.t* Ju 4499.90 190.9' 162.3? 56.Pt 132t3 7
2.33(2.ats ** sv33.*J 2'o.73 1$7.77 24.A* 7407 7
2. J 3 4 2.0 'J s *t $4tC.JJ 193.23 IS6.18 16.99 56C2.2

AVE *A7C.ca '97 37 167.83 44.7o 10899.1A

2 . ' 6 ( 2 .:': 8 3e *Lc1.41 Idd.47 !$5.80 $1.54 12029.2

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . - - - .



__- .-. _- . .

Y

A VE *sc. 4o Ids.47 165.P6 63.5. 12429.2

2 1J aC $409.1/ 193.74 ism.49 54.30 13264 5
2 13 2s *A44.e7 2>2.23 172 56 44.5J 10420.5
2.13 2D 4222.21 211. H 3 172 65 46 3b 1013b.7
2.13 JL $2 4 7.9u 196.26 175.51 69."* 10T79.8
2.13 JJ *.99.90 2*>.el 172.91 56.15 12400.3
2 13 3E =ctA.41 172.06 168.9) 5P.7L 12537.7
2.13 *4 9633.*> 234.2u 172.69 30 26 727b.8
2 13 wo *2J5.99 192 11 173.36 6'.99 11430.1
2 13 28 +A10.06 191 46 17?.19 51.?o 7674.4
2.13 du *u9J.39 19*. 74 170.73 41.a3 8131 6

AVE *A42.71 197.43 171 99 51.47 1C4L7.7

2.'? 19 ab4C.ca 2)3.44 175.66 12.69 7478 2
22# /* J113.e> 21*.44 178.49 12.3. 10732 4
2.29 et Sobe.CF 247.35 177.96 47.7t 13232.2
2.21 20 se23.7J 226.55 17R.55 41 19 10579.0
2.?9 et Jb46.56 2 s .' . t- 9 175.49 36.41 7224 1
2.2) JA 3704.20 239.67 176.54 36.77 11427.3
2.29 Jo J951 02 215.66 179.57 39.Ab A2654.2
2.29 JC 49si.so 212.01 190.61 45.69 12541 8y

- 2.29 30 Jo74.co 212.06 179.53 41.To 13J09.3g 4.?4 *A 49a3.*s 211.53 17 R .1 1 27.6- 6994 1
su 2 29 *o 3857.59 2t h. 5 4 19n.21 34.mt 1C637.4
'l /.21 *u *Cle.c) 2.9.65 179.76 41.59 11126.0b 2 24 de Ju?4.co 232.70 177.21 35.94 7307.5

2.29 at 3100.3o 2 21. d 3 175.31 46.48 12C 74.6

AVt Jue2.t* 2Jd.93 177.97 3R.42 10501 4

2.44 1C 3442.23 202.71 178.77 45.4s 118C5.C
2.44 2C JJ:7.9o 239.00 193.01 46.5 134e8 7
2 . '* 4 20 sawe.JJ 2 4 0. *> 5 1A3.70 39 2. 10764.8
2.** 2r JJwb.i* 213.7% 193 29 33.29 7099.5
2.46 JL 2333.72 213 48 195.09 47.54 13350.e
2.44 JJ JDA9.4* 211. o9 183.39 44.7( 133e7.6
2.64 JE 33~#4 33 232.24 17a.og 47,7, 11773.$
?.** 44 4323.7s 211. C 0 181.36 27.at 6928.'s
2.46 *o 3%*3.3, 214.99 195 19 35.71 10819.6
2.44 ou 3443 3d 21*.e9 194.44 49.53 11052.5
2.44 ;J 4973.70 203.46 1a2.23 37.41 7123.6
2.44 SC J371.14 232. 16 190.29 4 8. 7 A 117e3 7

avt sac 5.Ac 208.03 192 40 49.7e 19782.3

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ - _ - -_- - ___ - ___________-__-
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WUn 41163F

9455 FLOW = .0729 L6Ptsts 18 c f V4PJR TEMa 245.P Oc3 F TOTAL 00 hex = 3.66 blu/5EC*

Z N00 htAl FLUA d46L SJRF4CL TEMP V4739 TE"* flu /Pr**.33 6E YNClub hd.
(th) LOCA11Lh i ts i ti H R- $ L F i l (DtG F1 (nES Fl

12 *J 476.54 207.30 253 79 55.76 166$1.7
12 *E 346.26 270.87 250.78 27.6b 0314.1

A VE 359.*J 209 09 29D.79 41.7 12b12.9

| 24 3E 329.34 278.07 254.93 49 14 13956.6

AVE dig.bv 278 07 254.93 49.11 A3950.6

39 is 902.42 316.02 266.31 27.65 eows.e
39 2A bbc.co 32 J . 3 9 206.29 24.04 7983 1

. 37 *C 917.52 3JF.20 ?66.63 53.R6 15610.4

A Vt e92 2s 314.34 266.4? 39.18 1C601 4

48 1(, Au33.3J 329.22 ?77.41 41.13 13340.43
48 20 1930.79 329.20 281 16 49.90 15262 4--

5 48 2E av3b.13 331 30 2*3.84 30.30 7941.8
sd 49 3t 49AU.b2 311 25 277.44 53.2b 13469.1
'l

lh Ah 1029.67 326.74 279.21 43.69 .2t33.4

l 63 le 1270.96 307 01 299.R1 26 99 7544.6
69 2A 1298.3a 314.37 299.99 24.77' 7968.6
6* *E AJ > 7 7s 452.26 130.00 37.55 7625 1

A VE AJLb.99 364 04 290.06 29.77 7L47.1

|

1
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Num $110W

1155 F LOW .L729 LeP/StC IN6ET v4POR TEMP = 265.? DEG 8 TOT AL P0hc R= 5 66 eTU/SEC=

4 kOC HEA1 PLOA d46L SJ4 FACE TEMP VA2la TEMP nil /Pe**.33 NEyh0LDS ha.
(It i LOC A11LN (u l LtHb-swF il (DEG F1 (DEG FI

67 (e4.7) 24 AJ44.33 3s t. 00 310.?6 26.54 7527.2
6T (r6.b) 4d 1355.89 Jd3 11 315.89 37.7o 41959.4
67 (67 1; *n 4423.1t 394.T0 117.76 39.54 11654.2
61 ( t 7. A l 3C 4354.66 3o6. ' 4 357.61 45.14 12199.0
37 (66.vs su 1326 94 37).66 312."9 30.16 7357.9

AVE Asa2.eb 381 20 312.P2 34.?5 1C139.5

7? (69.51 3C 1366.5o 379.9C 317.*2 47.40 47687 8
7) ( 7. . t 1 *t 1306 11 302.70 317.74 29.14 1C567.4

A Vt 4364.37 361.34 317.=R 3P.?9 14127.6

71 (7*.7s 3D Aa9C.33 36 6. 4 e 3??.21 45 13 19778 1

A dc 4390 3s 386.48 329 21 45 13 19776.1

3 T4 (71.08 mu 133C.11 39 4. o e. 326.R2 46.56 204C 8.4

,.V t AJ50 4A 3ds.9o 3 Sb. P * 4 6. % 2C408.4,
IJ 72 (74.78 18 4307.2J 3FL.to 322.41 35.61 13430.9

F5 ( 7 4 . 's ) Au .J)/.9% 318.79 322.02 33.2L 12084.2
75 (74.78 20 A345.62 301.92 327.10 60.4t 203GO.2
75 (74.*8 *D 435C.44 372.20 327.P7 57.7c 204C2 3

AWE 1455.22 373.9' 3 76. R 9 46.6L 16554.4

75 (7%.c1 AD A337 9* 372.28 32 3. P 9 39.15 10555.6
7e (7n.*8 2E Ast9.36 302.21 323.99 59.17 10C 8 5.4
76 (70 2) *o 4Js3.lo 305.40 335.41 49.92 12152.5
76 (71.33 *p 445G.1A 373 31 329.61 97.77 A8581.1
70 (7o.43 SC 4429.e0 3o3.49 125.30 6 9.1 P 13788.1
75 (75.94 >D 4330.04 336 0J 324.75 49.14 11117.0

Ave 14:o.71 370.*9 127.le 51 9c 12743.3

77 (76.9# 16 1367.2c 3ut.83 3?4.95 33 21 107Cd.8
77 (7c.of 10 4331.9* 373.72 325.5* 39.21 9664.9

'

77 (7o.98 24 AJ44.33 345 25 325.55 33.91 9036.4

- _ _ _ - _ - - _ - _ _ _ _ _ _ _ _ _ _
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77 (77.2s 2B AJLS.69 366. 10 131.70 43.89 14542 0
71 (7*.vs 2D 4J45.6* 371.e2 33".40 60.76 15463 6
77 (70.7) 36 1s02.9e 304 12 333.29 51.ML 13141 6
77 (77.ul 26 4474 76 374.72 328.25 17.5b 8379.9

AVt 4357.75 381 35 374.*1 42 49 11562.7

78 (77.73 AC 4247 9b 37J.93 329.?1 .56.9L 14169.2
7s (7P.6) 2A 4J44.3J 380 02 327.75 30.60 8424 5
78 (78.u) to AJ35.09 389.8A 332.92 43.89 13916.6
T4 (7d.9s 3A IJLL.03 3do.40 178.25 44.S6 10520.8
18 (77.7) ,4 AJob.14 346.13 3?9.65 27.1c 7573 3
78 (76.4) *d A353.lo 390.88 33R.31 46.92 11C40.0
78 (7e.4) 4C 1969.00 393 19 336.77 64.6e A2493.6
78 (77.ss 40 .336.11 375 50 333.02 59.16 14701.8
79 (78 48 *t 4360 11 37J.e8 327.59 35.96 8879 2
79 (78.Ji SC 1354.eb 304.99 32P.23 62.6a 12376 0
TM (76.4s aD AJLC.C5 376.3C 328 12 38.6L 9399.3

A ve IJ55.76 384 66 333.51 46.4J 11234.0

79 478.9) A8 AJe7.2w 387.63 327.99 31 51 9562.C
71 (7H.8) AC AJ47.9o 372.0 * 327.91 57.40 13021.2

& 74 (76.6) 4L As4A.3; 388.22 333.28 51.6J 14972 3
[ 74 (78.9) cu 4445 62 379.9% 333.54 53.83 43429.1
S T4 (78.DJ dt 1404.50 304.78 327.51 57 15 8626.7
q 71 (78.9s 44 A3sg.e4 391.e6 330.1P 4'3.93 10705 2
g 74 (76.93 ad 4362.40 344.2c 136.83 SP.15 12281 4

77 (79.:# 30 4490.Ja 3H3.96 336.95 60.47 13636.3
79 (79.9) *d 1453 16 394.C0 339.89 44.87 1C919.4
73 (79.As Su AJ7L.70 373.2C 332.17 44.37 7910 1
77 (79.3) DC AJD9.co 313.3a 329.95 6".99 12333.3

A vt 4328.t3 3d 2. 2) 332.03 49.7% 11054 3

9) ( b a.( ) Ad AJc7.2u 389.01 329.84 31.69 9239.8
9- (N .t i IC AJ02.44 373.04 12a.R3 Sn.4e 43696 3
93 (80.13 28 IJL7.6J 396.38 315.97 39.5c 13157.6
8' (79.9) 4J AJJo.2d 312 4A 335.1P 52.3. 12995.5
8 (70.o) JC 1343.24 3 8 d . 7's 341.07 50.5: 883C.4
e ' (P: .>) 30 1:41 21 386.51 336.79 56.9c 13263.7
8' (79.7) *A 1476.41 404.11 333.99 24.6* 7407.7
9] (b .As 46 1305.90 374.62 ?31.12 36.04 8002.2

AVE AJ21.73 36T.5> 314.?9 44.7L 19699 1

81 (PO.9s Jc att7.34 371 24 330 45 61 94 12029.2

_ _ _ _ _
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A vi 44b7 32 371.24 333.45 69.54 12C29.2
8 IC 13L2s43 383.72 339.27 54 36 13264.584 to AJL7.w9 396.01 342.60 44.53 10420.584 20 143t.2c 39).29 342 76 46.30 10138 784 JL 134a.23 308.66 347.96 69.04 10779.884 30 1s31.24 393.40 343.24 56.15 12400 584 3E 1267.32 371.70 336.83 58.70 .2SS7.734 *a 1476.41 399.70 342.83 30.?e 7276.884 40 1342.6J 363 2V 344.36 62.95 1143C.184 Se 1302. 7 A 316.62 341.76 51.2c 7674 484 do 1297.49 362.54 339 27 41.03 8131.6

4. v F A313.co 367 37 341 58 51.47 10407.7
93 Au 12A7.32 39d.19 34P.18 32 69 7478.293 2d 4177.11 418 . w 0 353.?6 32.36 1L732.47 "- cc ag19.L4 46S.23 352.33 47 7C 132J2.29) 20 4212.el 437.39 353.41 40.19 10579.C?> 2t AcA9.d3 393.06 347.R8 36.41 7224 193 3A 2 93.AA 449.41 149.R4 36.77 11427 333 28 A43c.go 429 19 155.22 3R.Bo 12654.294 at .204.6o 413.62 357.DP 44.64 12$41 8y

- 90 Ju ac27.91 414.7C 353.29 41 70 13G09.5' $ 94 4A 1253.0o 412.75 152.75 27.6s c994 1u 47 *o 1422.t9 419.98 156 17 34.00 10637 2'l 9J *D .tio.94 4F#.37 354.56 41.59 11128.0b 91 $6 442e.14 390.86 351.0? 35.9* 7307.59J >C A491.9, 34).30 347.55 46.46 12074.6

Avd A249 1J 43d.0 7 352.?4 38.42 10501 4
95 AC Aw39 34 396.67 353.79 45.44 118C5.093 2w 4to4.33 *sd.31 351.42 46.5s 13486.796 20 164e.59 41 J . 0 H 352 6) 39.21 10704.893 2e 14*b.S* 39 e . o b 356.57 33.20 7C99.590 3C Act3.64 41S.94 365 17 42.64 133$0.89e Ju 4413.42 413.0$ 362.b8 44.70 13307 695 3E Acts.st 39o.u3 354.1P 47.74 11773.S9a *A Aus3.*9 *tl.ou 362.r6 27.9c 6928.S95 *n 1991.39 41H.98 165.33 35.7( 10819 69e *b avv1.*L 411 6c 364.06 40.6J 11052.>96 so 11.. 03 J41. 6 363.D1 37.4 7133.696 54 .w o e . TJ 340.97 356.5? 4R.71 11763.7

,. V F 1974.93 436.45 34".32 46.TN lt7c2 3
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: ~44529A

Test Date: S/13/80
Test Type: Steam Cooling

,

Blockage Configuration: Unblocked

| A. As-Run Test Conditions:

Upper plenum pressure 0.141 MPa (20.4 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.03 kw/m (0.009 kw/ft)

.i Flow rate 0.00807 kg/sec (0.0178 lb/sec)
0Coolar.L temperature 109.8 C (299.6 F)

| Average and range of initial 1.83 m

(72-in.) housing temperature N/A
*

Initial bundle water level N/A.

B. Summary Results:

Inlet Reynolds number: 2760

(See following pages for additional results.)

I C. Comments:

Condensation in the injection line and lower plenum, downstream of the flow
measurement location, reduced the steam flow into the bundle.

The following heater rod thermocouples were not used because of reverse heat
i

transfer: 2E at 2.13, 2.29, and 2.44 m (84,90, and 96 in.); SB at 2.13 and 2.44 m (84

and 96 in.); SD at 2.29 m (90 in.); 1D at 2.29 m (90 in.); and 18 at 2.44 m (96 in.).

The following heater rod thermocouples were not used because of small 3 C (5 F)
i vapor-to-rod temperature difference: IB and 2B at 2.13 m (84 in.) and 4D and SC

at 2.44 m (96 in.).

1

!

44529A-1
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WUN *45794

MLSS FL 3W = .L s 56 A G/> L 6 INLET dav04 TEMP 139.4 OcG C TOTAL P3 bin = 1 3d km.

Z ROC NtAl FL UK d&LL SJnF ALE T EMP V480R TE*P NU /*R**.J3 MEYhCLCS NO.
(M) LUC ATION t.ATT/$wn) (DEG C) (3E3 Cl

.30 da 432.93 148.72 113.46 13.93 1361 3

.30 4A 454.99 114.40 113.4m 12 45 A339.4

.30 *C 453 3. 119. J o 113.77 20.37 2032 1

Ah 453 7J 119 16 113.?? 15 5o lo44.*

.61 to Je$.42 124.72 117.34 14. 9.* 13S3.T

.61 1C 463.02 12).66 116.24 15.69 2329.2

.61 to 38b.de 145.}3 11 R.5 2 22.9c 2115.G

.61 se Job.co 124.10 117.39 16.54 1334.7

AVE Joe.49 124.93 117 37 17.5s 17bb.2

.99 24 btS.7e 140.e9 174.84 11.47 1261 4

.94 *A e49.cc 139.03 124.9' 12.7% 1275.0

.99 *C c34.4* 139.70 125 50 19 21 273C.2
4
y A VE 649.9J 139.87 125.08 14.47 1763.2
-
>> 1 22 id 789 13 14 9. J 4 136.07 16.16 1203 1
k 1 22 AC 769.5o 1$1 95 133.06 15.13 2218.S

1.22 *0 776.sJ 1$3.61 119.05 14 13 2.24.3
1 22 dd 7FO.uw 1.o.16 136.50 17.97 1249.9

AVE 77c.S2 150.74 136 17 17.rc 1689.0

1 52 24 939 2a 151.58 151 22 24.9 1319.4
L.>2 44 938.31 162.62 152.65 24.9c 1115.*
1 52 *C 905.03 155 42 151.R9 29.5e 2153.7
1.52 4e 934.*e 157. 15 151.8% 41 86 1243.2

A VE 939.*1 101.b5 151.90 29.79 i4S7.9

f

_ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _
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RUri $4529A
;

MA55 FL0g . .0056 K G /5E C INLET VAPGE IinP = 109.4 wE G L TJTAL #0bE A = 1 38 KW

Z ROD HEAT FLUE d4LL $08FAwt IEMr /APOR IE1P NU /PR* e.33 RifdOLD5 MO.
(M) LOCATION (dATT/5cMI (Ctw C3 (DEG Cl:

l
i 1 70(1 72) 2A 1005 14 170.00 160.92 27.96 1179 4

1.70(1.72) 4A 1303.09 145.50 163.v5 20 34 1123.s
1.7C(1.72) 4C 995 96 461.70 162.79 28.2s 2346.7
1.70(1.72) 4E 991 33 4 e 9. 9 9 161.3d 20.08 11o9.7

4VE 998.ee 174.30 162.J1 24.35 1454.9

1 78(1.80) 18 1019.91 166.o1 164.69 65.67 1183.2
1 78(1.81) IC 1000.54 177.95 160.01 19 25 2082.6
1 78(1.78) 2D 1026.96 184 42 168.11 21.48 1986.5
1.78(1.83) 3C 1 GC 6. 35 155.30 160.77 ?1.71 2444.5
1 78(1.78) 4D 1031.C 3 402.97 169.02 24.42 1844.4

'

1.78(1 80) 58 988.73 175.37 166.32 27 19 1144.7

4VE 1012 25 179.sd 165.82 29.79 1764.3

a d 1 80(1.85) 10 102C.C3 173.70 167.73 42.61 1161 9
j $ 1.80(1.83) 2C 1020.41 l b 5. a u 167.26 21 71 244b.6
i N 1 80(1.80) 20 1026.96 4o4.63 169.26 22.03 1882.5
i * 1 80(1.83) 3C 10 C 6.3 5 187.17 168 13 23 08 2440.7
| f 1.80(1 82) 3E 10C 3.39 479.46 160.9, 18.97 4032.2' u 1 80(1 821 48 10C4 38 184.67 172.34 26.75 1828.9'

1.e0(1.82) 50 1006.89 176 00 167.95 25.95 1139 1

4WE 1012 63 1b1.60 167.23 25.44 1847 7

1 83(1.853 18 1019.91 171.82 167.41 57.43 1167.8
'

1.83(1 86) IC 1000 54 184.35 162.51 19.23 2058.6
1.83(1.83) 2D 1326 96 185.73 171 12 23.06 1875.81

| 1 83(1.86) 38 104C.04 190.44 170.59 13.74 2372.2
i 1.83(1.85) 3C 1006 35 lbo.4A 169.50 21 14 2438 0

1 83(1.86) 30 1040.e* 490.2d 169.61 19.06 2382.3
1 1.83(1.84) 58 988.73 177.36 A68 94 29.07 1136 4
3 1 83(1.82) SC 1013.59 477 94 161.*9 21 24 2027.0

: AWE 1017 1C a o 2. 7 9 167.65 2$.12 1932.3

, 1.88(1 933 1D 1024.(3 17c.65 171 95 53.52 1144 5
i 1.8e(1 91) 2C IC20.41 49C.36 471.52 21.30 2415.6
4 1.88(1.991 20 1026.96 169.JJ 174.09 23.35 1859.6

J



._. _ . ._.

1.eSil.84) 2E 976.52 176.49 167.65 27.42 1143.6
1.88tl.923 38 1040.04 Iv3.50 173.49 19.41 2362.3
1.88(1 90) 3C 1006.35 A92 66 172.22 18.4 6 2425.01 88(1.92) 3D 1040.t5 Av2.77 172.o5 19.37 2373 11 88(1.893 3E 1003.39 162 79 164.91 19.13 2009.5
1 88(1 90) 48 1004.38 .88.40 176.75 29.00 1824.6
1.88(1.87) 5C 1013.59 179.77 1o4.20 22 30 2014 1
1 88(1.90) SD 1006.89 A81.02 171.46 25.82 1125.4

4WE 1014.47 lo5.76 171 05 25.2G 1881 6

1 91(1.968 10 102 C.C 3 177 64 173 59 61.85 1138.7
1.91(1.943 2C IC20.41 191.91 173.17 20 4L 2404.6
1 91(1 913 /0 1026.96 489.61 17).55 23.71 1856.0
1.91(1.93) sc 10C 6.3 5 193.29 173.06 19.35 2422 1
1.91tl.93) 3E 1003.39 4 b 2. o 5 16o.59 20 94 2004.2,

1.91(1.935 48 10C4.38 169.57 178.46 29.24 1821.8
1.91(1 93) 5D IOC 6.89 181.o0 172 97 27.87 1121.8

AdE 1012.63 106 67 173 45 29 05 1824.2;

1.93(1.951 24 1005.14 179.J7 173.67 45.6 3 1128.9
1 93(1 92) 28 972.17 1b8.34 176 21 26.13 1862.0

s> 1.93(1.93) 20 1026.96 A u s.9 9 176.25 24.75 1852.6,

! $ 1 93tl.89) 2E 976 52 179.A4 179.39 27.48 1134 3
4 na 1 93tl.963 38 1040.c4 194.50 175.97 23.87 2357.1* 1 93tl.96) 3C 10C 6 35 144.50 175.08 19.30 2417 3> 1 93(1.96) 30 1040 65 194 29 175.14 20 24 2365.64 b 1.93(1.'351 4A 1003.04 182.23 17).40 35.84 1111.1

1 93(1 95) 4E 991 33 180.39 173.76 36.70 1125.3
1.93(1 95) 4C 995.96 Iv 2. c 6 A72 14 22 01 2357 5

4VE 100 5.E 2 167 45 179.73 27.97, 1771 2'

1.9612.001 10 1026 03 179.79 176.03 66.Z2 1129.5
1.96(1 991 2C 102G.41 193 39 .75.79 21 3S 2389.8
1.96(1.951 2D 1026.9e 190.61 17 7. H 3 25.57 1847.5

| 1 96(1.98) 3C 1006 35 195 72
*' [No.93

'*.,OP 19.24 2412.0
1.96(1.97) 3E 1003.39 le4.20 4 22.22 1994.2

4 1.96(1.981 49 1304 38 ivl. s 5 1o1.01 32.17 1817 0'

1 96(1.97) 50 13re.69 104.s4 175.56 29.85 1114.6

4WE 1012.63 1o8.46 173.92 35.80 1814.9

1.98(2.01) 30 104(.65 A95.73 148.01 21.75 2356 6
1 98(2.00) 2A 1005.14 101.10 17o.42 52.29 1120.5
1.98(1 99) 20 1026.96 192.1* 179.), !$.53 1842.4

i
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1.98t2.C1) 38 1040 04 195 68 478.03 22.82 2349.11.98(2.001 3C 13C6.35 10 7. * J 177.67 19.85 2404.71.98(2.01) 4A 1JC3 09 le3.94 178.25 42.62 1105 71.98(2.00) 4E 991.33 At2 94 17o.62 38.25 1116.S1 98(2.0J) 4C 995.92 143.16 178.J J 23.47 2351 0
AVE 1013.69 14C.22 177.92 31.07 1830 8

2.13 1C 912.24 .o6.e3 170.92 30.70 2140 22 13 1A 906.89 loo.ob 179 02 33.59 1934 12.13 28 931.73 198.2C 165 01 25.44 1910 62.13 30 938.C9 197.11 184.96 26.36 2005.02.13 4D 955.87 193.45 187.05 52.34 1748 0
4VE 928.96 192.o9 182.49 33.08 1947.6

2.29 2C 869.2e 2c. 2. 5 2 191.54 28.50 2178.72.29 3A 907.40 196.J7 186.10 29.60 1905 92.29 39 915.73 2L6.89 193 15 23.8* 2092.82 29 30 678.37 2C2.4, 194.24 30.s0 2161.12 29 3E 880.54 4 0 9. w ) 184.74 61 39 A979.22.29 48 677.79 24A.b9 195.16 46.01 1708 32 29 "C 898.4C 169.oA 184 96 72.9 7 2037.0&
AVE 809.6* A98.30 169.78 41.88 2009 0

* 2 44 3D 763 75 2 C 3. T 2 196.d9 55.31 2229.9f 2.44 1C 729.79 Av5.41 189.97 43.39 1950 6'n 2 44 38 762 49 4C9.67 19 v. e 6 27.4C 2185 3
AVF 752.01 262.92 196.26 42.37 2121 9

.
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/ RUN 445274

|
'

M45) FL UW = .0123 L d e / ,, t.C INLET V4 Pud TEMP = 2 2 9. 3 DEG r T3TAL P0hc A) \ q.31 Biu/5LL=
- t

2 n ua, htai h.L' A 446L SJ454CE TEM 7 V4 Plt TEMP NU /Pt**.33 AlfNULD$ hb.( I t' ) LD; Aia un tol uiHk-S4F T) (DEG F1 (SEG FI
,

.

12 2A 40.17 24 2. 7C 236.23 13.9J 1341 3
#1

.
12 4A et.81 24$.92 234.26 12.4) 1334.9 /

-
'

[ 12 j' *C bC.29 246.d4 236.78 23.37 '20's2.1 /
3 ,

j -

pArt. 00.42 240.49 236.43 19.56 1844.4 .

'r
24 16 122.1o 256.50 241 22 14.91 1353.7
24 4C .21 43 258.55 241.22 15.69 2329 4

4[1354.T
,24 60 A24.23 257.30 245.33 22.92 211*>.0

y 24 bd 123 49 255 38 241 28 16.53,

*
s / AVE .2i.5v 255.67 24 3.2 $ 17.52 1788.2. < , '

i

j j,y 31 2A s.11.C J EU).or, 256.71 11.4t 12 e l .4,

39+ *a 4C3.9J 282.26', 256.82 12 7* 1270.0
,

, ,
39 *C i244 49 28 3. A 6 ' -\ 257.91 19.71 27JC.2'

. , > '? ly p _ \t , '\
' ' ' .s , ,V AVi t cue.0J 263.77 ( . r 257.15 14.*7 1763.2N ,* / 1 3<,,\D

> 49 Id c56.14 33J.82
^t , * 1

2 7 $ . 9'3 16.% 1263 1 %'

& 48 1C 2*3.92 30).52 271.50 15.13 2240.5348 *J 2*b.1J 3Jd . 517 - 2R2.30 19.13 2024 3.
,

48 So 244 32 299.50 2 F7. 7P 17. 9 T 1249.9
'

\ 4

x ' AVL 240.12 3s3.34 277 11 17.0e 1689.0
\

'
g 63 2a 'J 0 4 . 0 3 t' 322 44 304.20 24.36 1319.*,

( 60 4A J LJ. l* 324.71 - 336.77 24.82 11.5 4
6 f, /

- 63
' 4C , Suc.co J29.75 t 305.40 28.5o 2133 7

*E' . awl.51 31 o . 'J C 315 31 41.R. 1243.2
-

s
. - p- ,

,
,

< A nd 404.u9 323.s2 135.4? ?9.7v 1457.9s

i. ' N /,
r $-

,

# ' f\'
,

~

'

t, . ' .'fa

^

j, ) +s
' tj/.,

, ,

< Ni .t . _

Y
| | hsy

. , - - .. ,,y
f ,e. .
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Eui 442294

0 123 LBM/sEC INLET WAPun TEnP = 229 0 Deb F T3T4L P0mER = 1 31 STJt3ECM A55 FLOW =

1 ROD HEAT FLUK d ALL surf Act TcM# WAPOR TEMP MU /PR**.33 REYN06D5 NO.
(1N ) LOCATIJ1 ( 5TU/ H R-5tFil 40EG FI (DEG FI

67 (67.63 2A 318 59 336.30 321 66 27.98 1179 4
67 (67.9) 4A 317.94 3,7.9s 325.49 20 14 1123.S
67 (67.73 4C 315.e8 359.Jb 324.00 20 20 2346.7
67 (67.6) 4E 314 21 337.98 322 4e 29 08 1169.7

ave 316.60 345.T* 323.62 24.35 1454.9

70 (7C.81 18 323 27 335.49 328 4) 65.67 1183 2
70 (71.31 1C 317.13 322.32 329 01 19.25 2db2.6
70 (70.03 2D 325.5C 363.uo 334.61 21.46 1886.5
70 (70.9) 3C 318.97 365 53 332 18 23 71 2444.5'

70 (70.11 40 326.79 3ci.35 330.23 24.42 1844.4,

70 (7C.71 58 313.38 34 7.o s 331 47 27 19 1144.7

4WE 32C.8 4 3b4 2, 330.48 20.7v 1764.3

3> 71 (72.71 10 323 3C 344.6) 333.92 42.61 1161.9

i $ 71 (J 2. D I 2C 323 42 Jo5.32 333.07 21.71 2448.6
to 71 (70.83 2D 325.5C 304 33 336.67 22 03 1882.5
y 71 (71.9) 3C 318.97 306.94 33*.64 20 0e 2440.7
i 71 171 51 3E 318.03 354.49 321.70 18.97 2032 2

71 (71.75 48 318.34 364.5. 342.21 26.75 1828.9"

71 (71.51 SD 319.14 4LC.02 332 09 25.95 A139.1

AVE 320.9e 358.o7 334.56 25.44 1847.7

72 (72.81 18 323.27 341 33 333.35 57,43 1167.8
72 (73.33 1C 317.13 35t.o3 324.51 19.23 2058.6
72 (72.1) 2D 325 5C 366.31 340 01 23.08 1875.8
72 (73.3) 38 329.65 374.00 339.01 19 74 23T2.2
72 (72.9) 3C 318.97 371.13 33T.10 23.14 2438 0

72 (73.23 3D 329.e4 474 37 337.30 19.06 2382.3
72 (72.6) 58 313 3 e 351 24 330.19 29 07 1136.4
72 (71.61 SC 321 2 t a52 29 322.6e 21.24 2027.0

,

4VE 322.36 361.J1 333.76 26.12 1932.3

74 (75 8) ID 323.3C 349.9e 341 52 53 52 1144.5

74 (75.1) 2C 323.42 374.o* 340.73 23.3d 2413.6

74 (74.61 2D 325.5C 372.2% 346.*4 23 3L 1o59.0



74 (72.41 2E 3C9.52 349.ed 333.77 27.42 1143.6
74 (75.41 3B 329.65 36L.31 344.27 19.41 2362.3
74 ( 7 4.9 ) 3C 318.97 37e.T9 342.w0 19.46 2425.0
74 (75.41 3D 329.P4 37b.98 342.77 19.37 2373.1
74 (74.61 3E 318.03 301.02 32o.a b 19.13 2J09.5
74 ( 7 4.8 ) 48 318.34 311 12 350 16 29 00 1524.6
74 173.7) SC 321.26 3)b.5v 327.57 22.30 2014.1
74 (74.7) 50 319.14 327.64 346 62 25.82 1125.4

,

AVE 321 54 366.38 339.08 25 20 1881.6

75 (77.0) 10 323 3C 351.15 344.45 61.85 1138.7
75 (76.33 2C 323 42 3 F 7.4 3 343.71 21.4C 2404 6

1 75 (75.2) 2D 325.50 373 3u 347.99 21 71 1856.J
75 (76.1) 3C 318.97 379.92 34*.92 19 35 2422.1
75 (75.9) 3E 318.03 361.19 331 87 23.94 2004 2
75 (76.0) 48 318.34 373 22 353.22 29.2% 1821.5
75 (75.8) SD 319.14 354 24 343 34 27.87 1121.8

4WE 320.9e 3ce.J1 3**.22 27.05 1824.2

76 (76.8) 2A 318 59 354.32 J4*.60 45.63 1128.9
76 ( 7 5. 7 ) 28 308.13 371 31 349 48 26.0) 1862 0

R 76 (75.9) 20 325.50 373.9v 349.75 24.75 1852.6
Us 76 (74.41 2E 309.52 J s 4. s o 335.1o 27.46 1134.3

@ 76 i77.23 3B 329.65 se21J 34o.74 23.87 2357.1
1 p 76 ( 7 7.0 ) 3C 318.97 3b2.is 347.13 19.3b 2417 3

6 76 177.21 33 329.64 361 14 341.24 20.2* 2365.6
76 (76.9) 4A 317.94 Job.o1 347.13 35.80 1111.1
76 (76.61 4E 314.21 3s6.le 344.8V 36.74 1125.3
76 (76.7) 4C 31 " . 6 e 377 07 347.24 22 01 2357.5

AVE 318.8C 369.41 346.52 27.86 1771.2*

77 (78.89 1D 3 2 3.3f 353 62 348.05 66.22 1129.5
77 (7 P.2 5 2C 323.42 3e0 46 348 43 21 35 2389.8
77 (76.81 2D 325.50 375.5b 352.10 25.57 1847.5
77 (77.9) 3C 318.97 304.30 349.36 14.24 2412.0
77 (77.7) 3E 318 03 4o3.50 330.07 22 22 1944.2
77 ( 7 7. 8 ) 48 318.34 375.o8 357.01 32.17 1817.0

,

77 (17.7) 5D 319.14 3e3.27 346 02 29.85 1114.6'

AVE 320.96 371 2e 348 66 31.90 1814.9

78 (79.31 3D 329.84 3o4.31 352 41 21.75 2356.6
; 7e (78.83 2A 318.*9 307.9e 349.50 $2 29 1120 5
j 78 (78.01 2D 325.50 376.33 355.48 29.53 1842.4

i

_ _ _ _ _ _ _ _ _ _ _ . _ _ . _ . _
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78 (79.31 38 329.65 304 23 353.89 22 82 2349.1
78 (78.9) 3C 318.97 36T.32 351 81 1h.85 2404.7
78 (79.01 4A 317.94 363 1o 352 85 42.62 110b.7
78 (7e.7) 4E 314.21 3tl.aw 349.97 35.2S 1116.5
78 (78.9) 4C 315.6 e 3 c G. 81 3 S2.* S 23.47 2351.3

j

AVE 321 3C 374.39 352.26 31 07 183J.8

i 84 1C 289 14 Joe.29 350 46 33 70 2140.2
'

84 34 287.,4 311.42 354.2J 33.59 193*.1
84 3B 295 32 300.77 364 67 25.44 1910 6
84 30 297 34 3ec.6C 363 32 26.36 2005 0

84 40 302.97 300 21 369.76 52 34 1748 3

4VE 294.44 37v.2J 360.49 33.0e 1947.6

90 2C 275.52 396.24 376.17 28.5C 2118.7
90 3A 287.63 3o4.v2 366.99 20.60 1935.9
90 38 290 25 4 0 4. 4 J 379.00 23.82 2072.8
90 30 278.41 396.*o 377.96 30.n6 2161.1
90 3E 279.09 373.CA 364.3J 61.39 1979 2
9C 48 27e.22 39).J2 384.36 46 01 1708 3

90 !C 284 75 372.24 3e4.9% 72.97 2037 0

$
sn AVE 281.Se 3o8 73 373.00 41.88 2J39.J

U
> 96 3D 242.Ct 348 79 390.01 5$.31 2229.9

96 1C 231.31 sb3.t* 473.94 43.39 1950 6g
96 38 241.te 409 44 391.14 27.4C 218).3

4VE 238 3: 397.48 385.23 42.37 2121 9

i

r

;

i

i

_ _ __ _
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Run: 43129B

Test Date: 6/25/80
Test Type: Steam Cooling

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:
;

,

Upper plenum pressure 0.139 NPa (20.1 psia);

Initial peak clad temperature and location N/A
Initial peak rod power 0.03 kw/m (0.009 kw/ft)

; Flow rate 0.00807 kg/sec (0.0178 lb/sec)
0 0C001 ant temperature 111 C (231 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 2680

(See page 6-26.)

C. Comments:

j Condensation in the injection line and lower plenum, downstream of the flow
measurement location, reduced the steam flow into the bundle.

i

431298-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 41329C

Test Date: 8/13/80
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.144 MPa (20.9 psla)

Initial peak clad temperature and location N/A
Initial peak rod power 0.03 kw/m (0.009 kw/ft)
Flow rate 0.0082 kg/sec (0.018 lb/sec)

Coolant temperature 113 C (235 F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 2680

(See following pages for auditional results.)

C. Comments:

Condensation in the injection line and lower plenum, downstream of the flow
measurement location, reduced the steam flow into the bundle.

The following heater rod thermocouples were not used because of reverse heat

transfer and very small temperature differences: IB at 1.78 m (70 in.), 2E at
1.88 m (74 in.), 2E at 1.93 m (76 in.) 2E and IB at 2.13 m (84 inJ; SD and 2E at 2.29
m (90 in.); and 18,2E and 5B at 2.44 m (96 in.).

41329C-1



RUN 413??

112.a DEG * TOTAL P0hER 1 40 Km1455 FLOW = . s J 62 nG/StG INLtT WAPJa TEMP ==

2 MJD Ht4T f60x d4LL SJ<F ACL TE1P V4832 TEMP 1U 1****.33 kcfhuLOS hJ.
til LO.AIluh thAII/iWdi CDtG C) (37G Cl

.30 2A 201.d* 123.46 116 14 1D.?* 1*e2.2

.30 *A 23e.94 122.77 116 16 11.2A 1963.3

.30 *L iso.7d 123.32 116.43 15.93 3147.5

.30 *E 241.5. 122 19 116.15 11 47 148*.e

AVE 232 17 122.93 116.23 12.22 lb99.5

.61 lo *Jr.3* 128.69 110.77 12 48 1497.7

.el AC *43 54 127.76 119.75 17.97 2589 3

.61 4p *1e.29 124.45 120.R4 18.4b 2335.1

.VE *11. o 128. 70 114.78 16 3. 2137.7

79 2A 032.03 143.28 126.61 13.46 1423 1
99 *A o37.u* 143.25 125.67 19.ot 1*15.9
79 *C ov4.le 143.60 177.26 17.ML 3c17 0
99 *E obb.9 1328 126.66 11.01 14/1 9$

u

@ A Vt 0o3.30 14 3. * C I?6.63 12.50 1819.3

o
y 1.22 to 749.3e 153.50 136.95 12.*J 9 1401 5

1 22 AC 7d7 12 D1.17 134.23 17.2* 2474 0
1 22 =D ozl.9+ 157.31 139.64 16.6s 2244.6

1.22 ab 790 49 135.97 137.33 11 37 1379.6

Avf 796.23 12 4 . 5J 137.04 14.33 lb74.2

1 52 2A 974.5e 1o3 44 150.79 15.54 1331.3

1.52 4a vw2.36 168 13 151.41 14.46 4317.e
1 32 *E 933.47 164.7* 150.6P 17.49 1340.3

A Vt 930.6w 1$6.61 15*e96 15.Ac 1369.0

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



RUN 41329C

MASS FLOW = .0062 KG/5EC INLET VAPOR TEMP = 112.8 DEG C TOTAL POWER = A.40 KW

Z ROC HEAT FLUX W ALL SURF ACE TEMP VAPOR TEPP NU /PR**.33 REYNOLDS NO.
(M) LDC A TILh (BAT 1/50M) (DEG C) (DEG C)

1 70(1.71) 2A 1056.56 172.57 159.06 19.73 1340.3
1.70(1 71) 4A 983.43 175 47 160 47 16.43 1245 4
1.70(1.71) 4C 1G44.27 179 75 161.05 21 63 2533 7
1 70(1.69) 4E 1924.59 172 75 158.59 18.98 1318.9

A VE 1027.71 175.01 159.79 19 19 1609.6

1.78(1.80) 1C *032.34 175 41 158.58 21.28 2332.2
1.78(1 79) 2D 1016 94 180 39 166.34 24.0b 2094.8

; 1.78(1 80) 3C Ac26.AA 189 01 165.28 20.91 2575.2
1 78(1.8U) 4D 1044.49 184 67 167.62 20.2* 2004.4
1 78(1.80) 58 1949.07 176 12 164.12 21 80 1338.9

4 A VE 1933.79 180.12 164.39 21 67 2069.1

1.80(1 81) 2D 1016.94 181 60 167.28 23.56 2094 0
3
'

sr 1.80(1.83) 3C 192e.11 184 65 166.45 21.52 2566.3
1.80(1.81) 3E 1952.C8 176 18 159.68 22.96 2306.4' ~

U 1.80(1.82) SD 1923.69 175.42 164.49 23 37 1540.6
v)

AVE 1929.71 179.46 164.48 22.63 2125.5

1 83(1.83) 3A 1069.73 179.78 161.67 20.29 2409 3
1 83(1.83) SC 1036.67 179.A5 161 26 19.9s 2423 3

AVE 1453 20 179.47 161 46 20.11 2416 3

1.88(1.93) 1D 952.6* 172 56 168.77 65 25 1291.5
1 88(1 89) 28 1015.18 182 83 170.40 26.93 217C.3'

1 88(1.91) 2C 9e9.21 18J . 3 9 169.13 31. 42 2745 1
1 88(1 89) 2D 1016.94 180.41 170.35 33.*4 2220 9

,

1 88(1.86) 3A 1069.73 179.09 164 17 24.57 2468.5
2

1.88(1 89) 38 1034.53 183.44 169.62 28.40 2766 8-

1.88(1.913 3C 4026 11 181 60 170 43 34.44 2813.9
1.88(1.90) 30 1011.14 180 93 169.40 33.54 2721.7
1 88(1 89) 3E 1052.08 A15 51 163.64 30.5 J 2446.7
1 88(1 93) 48 1016.34 182.17 172.87 36.06 2068.7
1 88(1 88) SC 1936.67 179.78 163.*$ 22.28 2477 1
1 88(1.901 bb IG/3.e9 175.38 168.21 35.43 1/78.4



_ _ _

i

AVL 1022.21 179.$2 168.40 33 65 2269.1

1 91(1 95) 1D 992 84 174.89 170.19 52.26 1297.7
1 91(1 943 2C 969.27 182.83 170.38 29 64 2736.4
1 91(1.91) 20 1016.9, 177.93 171 07 49 21 2110 1
1.91(1.93) 3C 1C26 11 181.97 171 67 37.92 2822 9
1.91(1.92) 3E AG52.C8 172.77 164.73 45.19 2259.9
1 91(1 96) 48 1018 34 183 88 173.96 33 64 2084 4
1.91(1.9%) SD 1923.69 17$.47 170.30 49.03 1277.4

AVE 1914 18 178.53 170.33 42 41 2004 1

; 1.93(1.95) 2A 1056 56 175.95 170.09 44.61 1288.4
- 1 93(1.94) 28 1013 18 182.22 171 87 32 31 2128.6
"

1 93(1.94) 20 1416.94 179 15 171 91 46.42 2128.8
1.93(1 93) 3A 1069.7J 174.86 165.97 41 37 2222.9

i 1.93(1 94) 38 4034.53 182 22 171 40 36.38 269S.7
1.93(1 961 3C 1426 11 183.92 172 69 34.61 2808.7
1 93(1 958 3D 1911 11 182.22 171 26 35 12 2702.5
1.93(1 94) 4A 963 43 177.43 171.16 39.29 1262.1
1 93(1.94) 4C 1944.27 182.96 171.71 35.26 2676 3
1 93(1 92) 4E 1026 59 174.77 169.10 44.88 1273.1

# AVE 1028.44 179 56 170.72 39.02 2118.7

1 96(2.00) 1D 992.84 177.35 172.60 51.4) 1296.2
I y 1 96(1 948 2C 969 27 181.80 170.49 32.66 2739.4

i 1.96(1 96) 2D 1016.99 181 00 172.68 49.27 2131 1* 1.96(1.98) 3C 1026.11 186.59 173.70 30.02 2790.7
1 96(1 96) 3E 1052.C8 174 79 166.74 44.94 2246.0
1 96(2.00) 48 1018.34 187 54 175.80 28.21 2C82.9
1.96(1.97) 5D 1G23 69 177 97 171 84 41.12 1281.7

AVE 1014 18 181 00 171.98 38 37 2076.9

1.98(2.00) 2A 1056.56 180.47 172.65 33.09 1285.1
1 98(2.023 28 loAS.18 187.36 175 11 26.98 2112.8
1 98(1 99) 2D 1016.94 183.40 173 08 35 4J 2126.S
1.98(2.038 2E 980.77 177 35 173.97 71 32 1289 1
1.98(1.98) 3A 1069.73 177.92 168.38 38 26 218$.8
1 98(1 99) 38 1034.53 187.77 173.72 27.70 267C.S
1.9B(2.008 3C A026 1. 188.86 174.83 27.4$ 2771 6
1.98(2 00s 30 1011.11 187.42 173 72 27.80 2678 2
1.98(2.00) 4A 983 43 181 67 173.03 30.63 1267 3
1 98(2.00) 4C AC44.27 187.78 174.r3 26.56 26S9.0
1 98(1.98) 4E 1926 59 178.07 171.81 40 36 12b4.7
1.98(1 985 5C 4C36 67 178.57 168.10 31.77 2191 4

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - _ _ - _ _ _ _ _ _ _
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i

AVE 1025 16 183 05 172 84 35.11 2043.5,

2.13 1C 950.00 182 23 174.43 41.01 2386.6,

i 2.13 28 941.91 192.C6 180.91 27 13 1827 5
2 13 3A 928 33 185 22 175.66 32.49 2180.3
2.13 38 935 32 192.07 180.23 29.30 2220 8

! 2 13 3D 941 92 191.44 179.78 30.01 2326 1
2.13 4D 972.12 192 66 181 29 27.43 2011 7
2.13 58 926.72 184.67 180.06 48.49 1339.0i

2.13 SC 937.82 185.89 175.43 29.98 2374.5

AVE 941.76 188 28 178.47 33.23 2083.3

I 2.29 28 871 59 199.47 188 31 24.58 1942.6
2.29 2C 96C.02 2C3 00 186.11 25.10 25C2.4
2.29 3A 883.35 199.88 181.84 36.29 2154 1'

'

2.29 38 884.52 200.61 187 12 23 81 2437 8
2 29 3D 887 63 198 31 186.52 27 45 2495 7
2.29 3E 761.02 187.12 181.e6 41.22 2212 0
2.29 48 92C.69 202 54 199.24 21 60 1958.9
2.29 5C 894 19 189.52 181.24 35.47 2255.5

AVE 882 38 195.93 185 17 29.44 2244.9

C 2 44 AC 766.96 189.44 186 2? 78 18 2188.5
@ 2.44 28 797 14 232.45 194.84 32.53 1971 2
r) 2.44 3A 810.8, 192.07 187 76 61 43 2134 2

; & 2.44 28 784.71 235 83 193 28 22.36 2506 8
2 44 3D 777.87 202.75 192.67 27.73 2540.5

*

2.44 4D 75G.71 202 54 194.91 30.57 1994.4
' 2.44 SC 797.89 192.92 187.03 44 13 2182.0

AVE 784 02 198.29 190.96 42 42 2216 8

,

j

!

.

1

4

4
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xdN 41329C

14 55 F L OW = .0137 LBM/>6C 4 4. E T v4P R TEMP 235.0 DEG F T37tL 80=ER= 1 33 BTL/itC=

Z x0D Htal ftUK dtLL $04F ACE TEMP VA*18 TEMP MU /Pe**.3J kEthulLS NO.t ift ) LOC ATa bt, toto /HR-SQFIA (DEG F) (DFG F)

12 2A 82.99 25*.23 241.C5 10 24 1482.2
12 ** ol.9) 232.vb 241.09 11 71 14e3 5
12 4C 78.22 253 97 241.59 15.9) 3147.3
12 *E 76.55 251 9) 241.07 11 47 1464.6

I A vi 79.93 253 28 241 20 12.24 lb99.S

24 AJ 127.59 204 00 247.59 12.46 1497.7
24 AC 431.00 201.96 245.74 17.97 2200.4
24 *D 132.po 20).91 249.51 1P.40 2335 1

A Wt 13C.4A 263.66 247.61 le.it 2137.7
39 2A 201.2e 289.90 259.89 10.40 1423.1
39 44 dub.ba 289.8) 2$0.00 10.96 1415.9
39 *J 240 02 270.e5 261 36 17.Mb 3G17.0$ 39 4E 211.22 289. 9 C 299.99 11. % 1421 9

A VL 214 20 213.12 260.S6 12.5e lo19.S
O
& 46 18 237.22 30s.30 278.51 12.P9 14C1 5

45 is 2,9.4d 304.la 273.61 17.74 2471 0
46 *D 202.** 315.20 293 35 15.63 2244.0
48 3d 222.*3 312. 74 279.?0 11 31 1379.0

AVE 230.41 31J.11 778.67 14.14 1574 2

63 2A JC6.90 J32.$0 303.41 19.51 13J1.3
63 4A svt.t9 339.63 334.94 14.40 AJ.7 8
63 *t JL2.21 328. 3* 333.23 17.49 1340.3

*

.

ave 3w3.27 331 89 113 73 15.94 1329.8;

i

i
l
i

1

i

!
'

;

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _
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RUN 41329C

M4SS FLOW .0137 LBM/5EC IhLET d4P0n TEPP = 235.0 DEG F TOTAL P0mEM 1.33 8Tu/SEC= =

Z ROD HEAT FLOX WALL SURFACE TEMP VAPGR TE MP NU /PR**.33 RE YNCLDS h0.
(IN) LOC A 710h (BTL/HR-SQFil (DEG Fl (DFG FI

67 (67 58 2A 334.88 342 62 318 30 19.73 1340 3
67 (67.48 4A 311.71 347.85 320.84 16.43 1245 4
67 (67.38 4C 330.99 355.54 321.90 21 63 2533.7
67 (66.75 4E 325 38 342 06 317.46 18.9e 1318.9

AVE 325.74 347 02 319.63 19.19 16C9.6

70 (70 8) IC 327.21 347.74 317.44 21 28 2332.2
70 (70.3) 2D 322.32 356.71 331 41 24.0b 2094.8
70 (71.01 3C 325.23 363 21 329.51' 20.97 2575 2

'

70 (70 8) 4D 331.C6 364.40 333.72 20 24 2004.4
, 70 (70.9) 58 332.51 349.01 327.41 21 80 1338.9
|

AVE 327.67 356 21 327.90 21.67 2C69.1

71 (71.25 2D 322 32 358.88 333.10 23.56 2094.83
s- 71 (71.9) 3C 325 23 364. 38 331.62 21 52 2500 3
M 71 (71.23 3E 333 47 349 13 319.42 22.06 23C6 4
e 71 (71.6) 50 324.47 347.76 328.09 23.37 1540.6
O
O AVE 326 37 355.03 328.06 22.63 2125.5

72 (71.9) 3A 339.06 355.60 323 00 20 29 2409.3
72 (71 9) SC 322.56 354.48 322.27 19.93 2423 3

AVE 333.82 355 04 322.64 20 11 2416.3

74 (75.63 10 314.69 342.61 335.79 65.25 1291.5
74 (74.61 28 321.77 361 1C 33R.71 26.93 2170.3
74 (75 28 2C 307.22 356.70 336.43 32.94 2745 1
74 (74.38 4D 322 32 356.74 338.62 33 44 222C.9
74 (74 18 3A 339.06 354.37 327.51 24.57 2468.5
74 (74.68 3B 327 90 362.20 337.31 28.48 2766.8
74 (75 01 3C 325.23 359.24 338.79 34.4C 2813.9
74 (74.9) 3D 324 48 357.68 336.93 33.5e 2721 7
74 (74 31 3E 333.47 347.92 326.54 30.53 2446.7
74 (75.8) 48 422 7T 359. 9c 343.17 36.06 2068 7
74 (74 1) SC 324.58 355.60 326.91 22 28 2477 1
74 (74.9) 50 324.47 347 69 334.78 35.43 1276.4



- . -- .__ . - . . _
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AVE 324.00 355.14 335.12 33.65 2269 1

75 (76.91 10 314.69 346.81 338.34 52.26 1297.7
75 (76.4) 2C 307.22 361.09 338.69 29.64 2736.4
75 (75.3) 20 322.32 352 27 339.93 49.21 211C.1
75 (76 1) 3C 325.23 359.54 341.01 37.92 2822 9
75 (75.43 3E 333 47 342 98 328.51 45.19 2259.9
75 (77.0) 48 322 77 362.98 345.12 33.64 2004 4
75 (76.5) 5D 324.47 347 84 338.54 49.03 1277.4

AVE 321.45 353 36 338 59 42 41 2084 1

76 (76.75 2A 334.8d 348. 70 338 16 44.61 1288.4
76 (76.4) 28 321 77 360 00 341 36 32.31 2128 6
76 (76 33 20 322 32 354.48 341 43 46.42 2128.8
76 (75.9) 3A 339.06 346 75 330.75 41 37 2222 9
76 (76.4) 38 327.90 360.00 340.53 36 38 2695.7
76 (77.01 3C 325 2J 363.06 342.84 34.61 2008.7
76 (76.7) 3D 32C.48 359.99 340.27 35 12 2702.5
76 (76.5) 4A 311.71 351.20 340.09 39.29 1262.1
76 (76.58 4C 33C.G9 361.33 341.08 35 26 2676 3
76 (75.7) 4E 325.38 346 59 336.38 44.88 1273 1

O A VE 325 97 355.21 339.29 39.02 2118.7

U 77 (78.8) AD 314.69 351.22 342.68 51 45 1296 2y 77 (76.53 2C 307.22 359.24 338.88 32.66 2739.4
. 77 (77 13 2D 322 32 357.81 342.82 40.27 2131 10 77 (77.9) 3C 325.23 367.86 344.66 30.02 2790 7

77 (77.2) 3E 333.47 346.62 332.13 44.90 2216.0
77 (78.7) 48 322.77 369.57 348.43 28 21 2082.9
77 (77.7) SD 324.47 352.34 341.32 41.12 1261.7

AVE 321 45 357.81 341 56 38.37 2076.9

78 (78.7) 2A 334 88 356.85 342.78 33 09 12u5 1
78 (79.4) 28 321.77 369.25 347.19 26.98 2112.8
78 (78.3) 2D 322.32 362.11 345.17 35.43 2126.5
78 (79.8) 2E 310 86 351.22 345.14 71 32 1289 1
78 (78.u1 3A 339.00 352.25 335.09 38.28 2185.8
78 (78 5) 3d 327.90 369.99 344.69 27.76 267C.5
78 (78.9) 3C 325.23 371.95 346.70 27.45 2771.6
78 (78.9) 3D 320 46 369.35 344.70 27.8G 2678 2
78 (76.6) 4A 3A1.71 359 00 344.89 30.63 1267 3
78 (78.68 4C 330.99 370 01 345 25 28.56 2659.0
78 (77.8) *E 325.38 352.52 341.25 44.36 1264.7
78 (78.08 SC 328.58 353.43 334.58 33.77 2191 4



_ _ _ - - _ - - _ _ - _ _ _ - - _ _

AVE 324.93 361 49 343.12 35.11 2043 5
84 1C 301 11 360.01 345.98 41.01 2386 684 28 298 54 377.70 357.63 27.13 1827.584 3A 294.23 365.40 348 20 32 49 2180 384 38 290.46 377.72 356.41 29.34 2220.884 3D 298.55 376.59 355.60 30.01 2326.184 4D 308.12 378. 79 358.33 27.43 2011.784 58 293.73 3b4.40 356 11 48.49 1339.C84 SC 297.25 366 60 347.77 29.98 2374.5

AVE 298.50 370.90 353 25 33 23 2083.3
90 28 476 26 391.04 370 96 24.58 1942.690 2C 304.29 392 00 367.00 25 16 2502.490 3A 279.98 373.79 359 32 36 2L 2154 190 3u 2dC.36 393 10 368.81 23 81 2437.893 3D 281 34 3d8.95 367.73 27.45 2495 790 3E 243.21 368.81 357.81 41 24 2212.090 48 291 82 396.57 372.63 21 66 1958.990 bC 282.13 373 13 358.22 35 47 2255.5

A VE 279.68 384 68 365.31 29.44 2244.9s~

[ 96 1C 243.73 373.00 367 20 78 18 2188.5N 96 2d 252 6o 396 41 382.71 32 53 1971.2
[ 96 3A 257.00 377 72 369.98 61 43 2134.2
e 96 Je 248.72 402.49 379.90 22.36 25C6 8* 96 3D 246.55 396.95 378.80 27.73 2540.5> 96 4D 237.94 396 56 3R2.83 30 57 1994.496 5C 252.9J 379.26 368.65 44 13 2182.C

AVE 248 50 388.91 375.72 42.42 2216.8

i

4

i
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 41529D

Test Date: 10/8/80
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.146 NPa (21.2 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.031 kw/m (0.0094 kw/f t)

Flow rate 0.0082 kg/sec (0.018 lb/sec)

Coolant temperature 118 C (244 F)
Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 2586

(See following pages for additional msults.)
I

C. Comments:

Condensation in the injection line and lower plenum, downstream of the flow
measurement location, reduced the steam flow into the bundle.

The following heater rod thermocouples were not used because of reverse heat

transfer and very small temperature differences: 2E,4E, and SB at 2.13 m (84 in.),

1D, 2E, and SD at 2.29 m (90 in.), and 5B at 2.44 m (96 in.).

|
|

**

.

41529D-1 1

, , - - - - - - - - - . .. -
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kUN 41524D

1455 FLOW = . J ', 65 nG/att I NL E T V4Puk TEMP 117.R OrG C 77TAL Pnkst * 4 42 kw=

;

2 2 kJD NtA1 FLL.m d&LL SU* FACE TEM 7 VA510 T E P.P NU /Pe**.33 hEf4DLDb NU.
i (M) LOC A14bn t.AIT/ sum) (DEG Cl (DE4 Cl

.33 2A iS6 32 12H.89 120 77 8.91 1527 1

.30 4A 227.84 12d.89 125.75 8.9% 1527.3

.33 4s 443 6/ 128.P9 1?1 02 13.57 3241.2

AVE 232 61 129.89 120 94 1".4b 2C98.5

.61 1C $26.12 133.11 1?3 31 16.79 2657.8

.61 *E 421.14 134.02 124.27 11 34 1542 9

.61 Su 398.62 134.00 124.29 16.46 1542.3

AVE 415.3G 13,.21 123.96 12.87 1914.4

.99 2A 661.96 14 6. b0 131 67 11 77 1471.G
99 4A o75.77 146 19 131 61 12 19 1465 4

.99 4L cc7.5J 149 18 131.58 15.94 3416.3

A VE 014.91 147 39 131 22 13.27 2015.6

u 1 22 AC 787.13 157.73 138 57 15.0c 2542.2
C$ 1 22 *E ow3.83 12).33 141.12 14.9b 1453 6

E
N A VE T95.4a 156.53 139.P5 15.86 1997.6

1.52 2A 9e*.e3 175 13 154.84 10.65 1303.9
1 52 *A 924.4> 171.26 15 5.1 R 14.6L iso).8
1.52 *C 921.5) 176 14 155.13 17 20 2892.3

AVE 943.34 1T5 18 155.P5 14 12 1873.7



_ _ _ _ _ _ . _ _ _ _ ._ _ . _ .

RUN 41529D

9455 FLOW = .00 65 K G/ > E ; INLET WAPOR TEMP 117.8 DEG C TOTAL P0hER 1 42 Ku= =

2 A00 HkAI FLUR d&LL SU4F 4CE T EMr VAPOR TEMP NU /PR**.33 kEYNGLOS N3.
(M) LDCATION (mall /SGM) (JEG C) (DEG Cl

1.70(1.72: 24 1017.24 186.22 164.03 11 77 1362 5
1 70(1 72) 4A 1045.4J 183.26 163.92 13 3* 1362 5
1.70(1.72) 4C .wb9.95 185 32 164.57 19.71 2e03.5

AVE Ik+4 22 184.94 164 17 14.77 1842 8

1 78(1.80) IC 1916.06 182 83 162.95 17.45 2565 3
1.78(1.798 sc A076 93 189.60 167.83 18.71 3114.1
1.78(1.82) *E 1026 36 178.55 167.P0 23.63 1L65 6

AVE A44C.43 1d3 66 166.19 19.93 2415 0

1.80(1 871 dC 1923.69 192.6C 171.71 18.37 3233.5
1 80(1.81) 2D 1063 43 193.28 172 27 16.41 2444.0
1.80(1 82) 3C lb76.93 190.22 169.08 19 22 3143.8
1 80(1.82) 3E ACCC.52 177.33 163.78 25.36 2656.7
1 80(1.80) 4D 1068 29 192.22 171.38 16.66 2581 9y

AVE 1646.50 189.13 169.64 19.2w 2812.0

0 1.s3(1 831 18 107e.45 187.79 167.79 13 14 1528.9
6 1 83(1 848 20 Ac63.*3 194.51 173 00 15.99 2505.4

1.83(1 843 3C 1C76.93 191 50 170.29 19.09 3280 3
1 83(1 84) 3D 1064.86 192 49 169.98 17.77 3G86.5
1.83(1.83) *D 1066.20 190.63 172 14 19.79 2387 5

AVE 1069.97 191.43 170 68 16.90 2557.7

4 1 88(1.881 le 1076.45 189.63 170 62 13.74 1520 8
; 1 88(1 89) 10 ICJ4.33 186.02 171.35 17.17 1561 2

1 88(1.89) 28 A099.79 190 25 175 84 17 32 2447.4
,

1 88(1.958 2C AC23.c9 194.91 175.30 19.41 28c8 0'

1.88(1 89) 2D 19c3.43 194 16 174.85 17.77 2577.6
1.88(1 88) dE 1646 30 182 83 170 50 20.78 1688.0
1 88(1 91) 3A A064.2d 192 07 168.56 15.14 2377 3
1.88(1 891 38 1075.30 194.45 173 56 19 19 3138 9
1.88(1.90 46 992.17 193.28 176.04 18.57 2373.8

2765.C1 88(1.88) 4D AC68.20 188 38 174.31 24.74
1 88(1 86) SC 1942 62 184.67 168.15 21.35 2696.7
1 88(1 87) 50 190G.co 178 05 170.35 32 01 1641.1

I

.
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AVE 1046.88 189.56 172 45 19.76 2299.6

1.91tl.92) 1D 1034.33 186.59 172 33 17.61 1471 8
1 91(1.983 2C 1623 69 194.50 176.65 21 30 2769 1
1 91(1.92) 2D 1063 43 195.44 176.36 17.92 2449.8
1 9141.93) 3E ALCC.52 182.05 169.03 26.04 235C.3
1 91(1.93) 48 992.17 193 25 177 33 20.00 2197.5
1.91(1.91) 40 Aces.26 188.61 175.84 27 16 2563.0
1.91(1.93) SD ALGO.C6 179 23 172.67 37.39 1359.2

AVE 102t.Co 188.52 174.32 23 93 2165.8

1.93(1.93) la 1076.45 191 76 172."1 13 49 1317.0
1.93(1.95) 2A 1017.29 190 23 174.0R 15 19 1297 0
1.93(1.94) 28 1099.79 196.63 178.05 18.96 2137 6
1.93(1.95) 3A 1064.22 190.83 170.83 17.77 2245 2
1.93(1 94) 38 1075.30 193.09 175 61 21 8e 2785.9
1.93(1 951 3C Ab76.93 194.50 175.82 71 44 285C.4,

1.93tl.94) 3D 40e4.co 193.97 175.02 20.9J 2848.3
1 93tl.95) 4A lo45.4J 185.27 173.51 21.6C 1306.4
1 93(1.95) 4C JG69.95 192 07 176 22 25 15 26G2 1
1.93(1 93) 40 1666.20 189.77 176.92 26.91 2217.7

i AVE 1065 64 19A.89 174.86 20 33 2100.7
k

U 1 96(1.968 1D 1434.34 185.28 174.01 22.3G 1337.9y 1.96(2.02) 2C 1023.t9 196.94 178.59 20.59 2742 4
g 1 96(1.978 20 1963.43 194.92 178.60 20.90 2167.3
#' 1.96(1.97) 3C 1076.93 195 06 176.93 22.03 2834.7

1.96(1.97) 3E lu to . *s t 181.03 170.76 32.96 23C1 2
1 96(1.97) 48 992 17 193.89 179.21 21.69 2151 3
1.96(1 961 50 40GG.Co 181 00 174 11 35.4J 1316.8

A VL ab27 30 189 73 176.03 25.13 2121.7

1.98(1 98) 18 4G76.42 192.54 174.97 14.46 1285.5
1.98(2 00) 2A iO17.29 195 05 177.01 13.45 13G5.2
1.98tl.90) 2d lu%9.79 199 01 180 11 18.52 2108.8
1.98(1.991 2D 1663 43 195 11 179.96 22.47 2164.2
1.98t2 00) 3A 1064 22 193.61 173.34 17.61 2217.7
1 98(1.991 JB 1075 30 196.74 17R.20 21.42 2728.0

1 1.98(2.0C) 3C AC7C.94 195 72 178 26 22.R1 2829 2
1.98(1.998 JD 1064.8e 193.89 177.54 24 17 2708 5
1 98(2.06) 4A 1045.=3 188.14 175.06 20.54 1293.0
1 98(2.00) 4C .069.95 194.50 178.58 24.49 2775.2
1.78tl.983 4D 1468.2C 109.61 179.44 33.96 2175 7
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1.98(1 98) SC 1042.65 184.70 172.24 28 14 2327.2

A VE 1063.71 193.24 177.12 21 85 2106.5
,

2.13 le 963.46 193.91 192 63 20.26 1367.2
2.13 1C 9S8.95 194 50 178.56 19.79 2418.7
2.13 28 981 10 201.63 186.76 20.40 18S5.3
2 13 3A 984 48 196.97 180.06 18.96 2211 6
2 13 33 948.76 200 61 184.89 21 9e 2205 1
2.13 4D 924.73 203 61 184.23 29.5e 2377.2
2.13 SC 5$1.=o 188.99 179.20 32 19 2468 9

AVE 9SS.56 196.78 182.33 22.33 2137.7

2.29 18 962.23 196 26 188.70 29.R4 1288 6
2.29 28 925.40 209.47 193.73 19.36 1977 1
2.29 2C 915.C0 211 44 19a.R9 15.R5 2547.8

,

2.29 3A 924.52 198.76 186.37 24.06 2191.2
2.29 3B 9C7 80 207.97 191.86 20.13 2489.8
2.29 3E 913.39 195.17 184.P0 28.71 2270.3
2.29 *B 9CJ.12 206 16 192.54 20.55 2032 8
2.29 >C 912 32 192 96 1R5.04 37.63 2330 1

A WE 920.48 232.15 189.23 24.51 2141 0
. &

d 2.44 10 7c.2.0) 198.95 194.93 43.91 1252.5
bc 2.44 1C a16.90 201 32 190.45 24.lc 2211 9l y 2.44 28 022.t* 212.04 200 10 20.97 2010.7
e 2.44 2E 013.31 197.30 195.20 89.85 12'2.1s# 2.44 JA u (, C . 41 196.34 192.32 44 97 2166 0

2.44 3e 821 60 212.06 197.95 2?.51 2563 8,

2 44 3D 802.12 210 27 197.24 21.77 2007 0
] 2.44 4E o01.51 197.07 193.91 SR.90 1279.G

2.44 >C eJ3 3o 195.62 190.e5 54 1c 2252.8

AVL 8J6.29 232 35 194.77 44.24 1957 3

-.

1
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RUN 41521D

1.34 BTv/SEC2,4.9 95G F TOTAL Pawtd.D143 LdM/htL INLET WAPJR TEMP4455 FLOW == =

2 ROD titAT FLUA 44LL Su< FACE TEna V4o3e TEPP 4U #p***.33 kEfhDLDS hu.
(It i LDL A T1uis t o l u t eim-S w F i l (DEG F1 (3EG Fi

12 2A 81 2% 264.00 249.39 R.9 IS27..
12 *4 e1.73 264 00 249.35 8.9* 1527.3
12 *C 77.23 254.LO 249.83 13.57 32*1 2

AVt 8C.CT 2o4.00 249.52 13.4e 2098.S
l

24 10 13).06 276.c0 253.97 16.79 26>7.8 |
24 *E A33.*o 27*.32 ?55.68 11 34 A>42 9 ;

24 Sd 126.3b 274.79 255.71 10 46 1S42.3

A Vt 431.e3 273.57 255.12 1?.a7 1914.4
,

| 39 2A 216.00 296.23 267.92 11.7/ 1471 0
' 39 4A 214 19 243 15 267.81 12.09 1465.4

39 *L e11 57 3M. 5 2 76R.84 15.94 3110 3

AVE 21J.9c 297 30 268.19 13.2r 29.5.6

$ 49 iC 249.*9 315. 9 A 291.43 15.*2 2542 2
c 48 *E 2$4.76 3A A. >9 286 02 14.90 1453.w

h
as AVE Z$2.1J 313 75 283.72 15.0C 1997.6

6: 2A J12.09 352.63 310.72 IS.6) 1363.0
$? *A 293.04 3,0 2d 311 32 14.6L 136).e
60 4C 492.04 349.04 311 73 17.70 eb92.3

AVL 299.00 341.42 311 39 14.12 1873.7
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RUN 41529D

.0143 L 8h/S LC INL E T v4POR TEMP = 244.0 DEG F TOTAL P O WE R 1.34 BTU /5EC4455 FL OW ==

Z N00 htA1 FLUX J4LL SURF ACE TEMP V4POR TEMP NU /PR**.33 DETNCLOS Nd.
(TN) LDCATILh (bib /HR-SuFT) (3EG F1 (DEG FI

67 (67.83 2A 322 4* 367.20 327.25 11 27 1362 5
67 (67.6) 4A 331.36 361 87 327.06 13.34 1362.5
67 (67.83 4C 3J9.13 365.58 328.22 19.71 2003.5

A VE 330.9I 364.68 327 51 14.77 1842 8

l 70 (70.93 1C 322.C3 361.10 325.31 17.45 2565.3
70 (70.6) 3C 441.34 373 29 334.10 18.71 3114.1

| 70 (71 53 4E 325 9) 353.40 334.04 23.63 1565.6

AVE 329.77 362.59 331 15 19.94 2415.0

71 (73.5) 2C Ji4.47 378.69 341.09 18 37 3233 5
71 (71.43 20 J37.C6 379.90 342.08 16.41 2444 0
71 (71 6) 3C 341 34 374.4C 336.34 19 22 3143.8
71 (71 63 3E 317 12 351 20 326.80 25 36 2656.7
71 (71.0) 4u 338.58 378.00 340.48 16.66 2581.9

k
A VE 331.71 372.44 337.36 19.20 2812.0

'O 72 (71 91 18 341 19 370.02 334.02 13 14 1528.9
f 72 (72.4s 20 337.C6 382.12 343.41 15.99 2505.4

i
i 'd 72 E72.6) 3C 341 3* 376.71 338.53 19.99 3280 3

72 (72.41 3D 3J7.52 378.48 337.96 17.71 3086.5
,

72 (72.0) 4D 338.5u 375.50 342.20 18.79 2387.5

AVE 339.14 376.57 339.22 16.96 2557.7

74 (74.13 18 341 19 373.33 339.17 13.74 1520 8
, 74 (74.51 10 327 64 366.83 340.43 17.17 1561 2
j 74 (74.4) 28 348.59 365.24 348.51 17.32 2447 4

| 74 (76.6) 2C 324.47 362.84 347.55 19.41 2000.0

! 74 (74.43 20 337.C6 381 48 346.72 17.77 2577 6
74 (74.05 2E 331 63 361.10 338.01 20.7e 16 e e .C*

74 (75.0) 3A 337 34 377 73 335.41 15 14 2377.3
74 (74.6) 38 34G.02 382.01 344.40 19.19 3138.9
74 (74.71 48 314.4e 379.90 348.P8 18.57 2373 8
74 (74.01 4D 338.50 371 09 345.76 24.71 2765.C

i

74 (74.21 SC 334 47 364.4C 334.68 21s35 2696.7
74 (73.8) 50 316.se 352.48 338.62 32.01 1641.1

1

|

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ _ . . _ . _ ._ _,

AVE 332.45 373 20 342.42 19.76 2299.6

75 (75.*) 10 327.8* 367.87 342 19 17 61 1471 8
75 (77.8) 2C 324 41 382.10 349.98 21.30 2769.1
75 (75.6) 2D 337.06 383.79 349.45 17.91 2449.o
75 (76.1) 3E 317.A2 359.69 336.25 26.04 2350 3
75 (75.9) 46 314 48 379.84 351.20 29.00 2197 5
75 (75.A) 4D 3J8.50 371.49 348.50 27.16 2563 0
75 (75.8) 5D 316.98 354.61 342.80 37 39 1359.2

AVE 325 22 371 34 345.77 23.93 2165.8
1

76 (75.9) 18 341 19 377.16 342.51 13 49 1317.0
76 (76.7) 2A J22 44 374.42 345.34 15 19 1297.0
76 (76.3) 28 348.59 385.93 352.50 18.96 2137.6
76 (76.9) 3A 337.31 375.5C 339.49 17.77 2245.2
76 (76.3) 38 34C.82 3R1.01 348.69 21.88 2785 9
76 (76.0) 3C J41.3* 302 10 348.48 21.44 2 8 5C .4
76 (76.4) 3D 337.52 381 14 347.04 20.93 2848.3
76 (76.7) *A 331 36 305.49 344.32 21.60 1306.4
76 (76.9) 4C 33%.1J 377.73 349 19 25.15 2802 1
76 (76.0) *D 338 58 373.58 350.45 26.91 2217.7 4

g A VE 337.03 377.41 346.74 20 33 2100.7
d 77 (77 4) 10 J27 84 365.50 345 23 22 36 1337.943 77 (79.5) 2C 324 47 386.50 353.47 20.59 2742 49 77 (77.*) 2D 3J7.Co 352 86 353.47 20.96 2167 303 77 (77.7) 3C 341 3% 383 11 350 47 27.n3 2834 7

77 (77.0) 3E 317 12 357.86 339.37 32.98 23C1 2
77 (77.o) 48 314.*d 381 .00 354.57 21 69 2151.3
77 (77.0) 50 316.98 357.81 345.40 35.43 1316.8

A VE 325.6A 373.52 34P.86 25 13 2121 7

78 (77.9) 18 341 19 379 12 346.95 14.46 1285.5
78 (78.93 2A 322 4% 383 09 35P.61 13.45 1305.2
78 (78.1) 28 348.59 390.23 356.20 18.52 2108.8
78 (78.5) 20 437.06 383 20 355.93 22.47 2164.2
78 (78.9# 3A 337.31 380 50 344.0? 17.41 2217.7
78 (78.5) Je 346.82 386 14 352.75 21.42 2728 0
78 (78.o) 3C 341.34 384 3C 392 87 22.R1 2029.2
78 (78.2) 3D 337 52 3el.0C 351.57 24 17 2788.5
78 (78.6) *A 331 30 370.65 348.55 20.54 1293 0
78 (78.9) *C 3J9.13 3H2 10 353.44 24.89 2775.2
78 (78.0) *D 438.5d 373.30 354.99 33 9c 2172.7

._
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.o

78 178 1) SC 33C.47 364.45 342.03 2R.14 2327.2

AVE 337.15 3T9.84 350.82 21 8S 2166.5

84 18 305.38 381 04 360.74 20.26 1367 2
84 1C 303 95 3d2.11 353.41 19.79 2418.7
84 28 310 97 395.33 368 17 2n.46 1855 3
8% 3A 311.C9 386 55 356.11 18.98 2211 6
84 38 300.72 393.10 364.R1 21.90 2265 1
84 3D 293.10 393 10 363.61 20 58 2377 2
84 $C 301 58 372.18 354.56 32.19 24c8.9

AVE 3C3.82 386.20 360.20 22.03 2137 7

90 18 304.99 385.27 371.66 29.R4 1288.6
91 28 293.33 407.25 3RO.71 19.30 1977.1
90 2C 290.02 412 60 375.60 15.85 2547.8
90 34 293.03 389.76 367.38 24.06 2191.2
90 38 287.73 406.34 377.34 20 13 2489.8
90 JE 289.50 383.31 164.65 2R.71 2270.3
90 *b 286.25 403 10 378.57 23.55 2032 8
90 SC 289 1T 379.33 365.07 37.63 2330 1'

d AVE 251 75 395.R7 372.62 24.51 2141 0
Y
b) 96 18 241.54 390 12 382.88 43.91 1252 5
* 96 1C 258.92 394 37 374.81 24 10 2211.9
h) 96 28 260 00 413.68 392 18 20.97 2010.7
* 96 2E 257 79 38 T.15 383 37 89.85 1252 1

96 3A 253.70 385.41 378 17 64.01 2186.0
96 38 260.41 413 71 3R8.31 20.51 2563.8
96 3D 254.24 410.48 387.04 21 77 2607.0
96 4E 254.19 386 73 381.03 58.90 1279.0
96 SC 2t4.15 384.48 375.53 54.10 2252.6i

A VE 256.19 396.24 382.59 44.24 1957.3



FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 43929E

Test Date: 2/24/81

Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.138 MPa (20.0 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.0310 kw/m (0.00945 kw/f t)
Flow rate 0.0086 kg/sec (0.019 lb/sec)
Coolant temperature 112 C (2330F)
Avetage and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 2755

(See following pages for additional results.)

C. Comments:

Condensation in the injection line and lower plenum, downstream of the flow
measurement location, reduced the steam flow into the bundle.

The following heater rod thermocouple were not used because of reverse heat

transfer or very small temperature differences: SC at 2.01 m (79 in.), SB and SC at

2.03 m (80 in.) IC, 3E, 4A, and 5B at 2.13 m (84 in.), 2B, 2C,52D, 3E, 4B, ID, 2E,>

3C,4A, and SD at 2.29 m (90 in.), and all thermocouples at 2.44 m (96 in.).

43929E-1
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RUN 43920E

M455 Flow = . 0 0 59 K G/st ; I r4L E T V4v04 TEMP = 110.6 Drr. * 737st 81 big 1 44 nh=

Z kOD HtAT FLuz d4 6L SOMF ACE T EMP V4P]R TE** Mu /89**.33 kE Yh0LL5 hu.
IM) LOC ATabs. th=TT/SwMI t]EG Cl (3EG Cl

.3D 18 272.55 126.50 114.74 6.63 1398.3

.30 2a 264.39 12).33 114.73 7.1L 1400.7

.30 *E 276.4, 124.72 114.73 7.03 1461 9
AVE 271 11 125.52 114.73 7.24 1400.3

.61 IL 416.C1 127 36 117.77 14.0c 2543.2.61 38 418.3h 131.22 119.37 15.12 2042.4

.a1 28 Jvo.eb IJ3.51 119.93 0.77 14CT.3

AVE 410.J5 13o.37 118.62 12.98 2197.6

.99 le 684.87 143 28 126.34 11.14 1351 7

.99 2A 684.04 196 17 1?S.31 0.4i 1347.0

.99 *C 091.13 144.91 127 15 16 50 2190 3

.99 *E 675 81 143 24 126.36 11.0c 1352.1

8 AVE 683.40 144.40 126.54 12.03 17.0.4
N
v3 1.22 1C 802 31 15).04 134.35 14 32 2388.2
P1 1.22 38 795.00 160 15 139.4R 15.Tb 2459 5
A) 1 22 38 793.93 152 18 138.00 14.ou 1316 8

A VE 797.10 155.78 137.28 15.04 2C54.8

1.52 le 1024.62 168.20 152.n4 16.74 1203.6
1.52 2A A016.20 166 38 157.1 ' 1R.4t 1262 8
1 52 44 Av41.** lb9.37 153.71 26.41 2649.2

AVE 1937.42 167.98 15?.64 29.9 1711.9

<

____ ___
_ _ _ _



R D1 43429E

i R ASS Flov = .0059 KG/5EC INLET WAPLR TE nP = 110.6 DE G C TOTAL POWER = 1.44 MW

Z ROD HE AT FLUX dALL SURFACE TEne WAPOR TEM 8 MU tor **.33 MEfMOLDS NO.
(M) LOC ATION tvaTT/5C41 (CEG Cl (DEG Cli

. 1.7081.68) 2A 1033 03 170 90 160.97 26 26 1276 1
I 1.70(1.69) 28 10C0.67 181.04 164.97 23.94 2051.6

1 70(1 689 2C 1026.88 102.16 169.75 18.53 2575.6
1.70(1.69) 2E 1031.25 173 51 161 44 21 48 1266 1
1.7011 698 4A 1028.94 171.91 161.83 25.70 1276 8>

| 1.70(1.70) 48 1026 3r 160.97 166 24 23.20 2030.1
1 7011.71) 4C 1050.30 lo l. 79 163.77 22.43 2593 5'

1.70(1.703 4E 1032.12 176.73 162 14 17 68 1273.7

4WE 1029.69 177 38 162.77 22 03 1792.9

1.78tl.79) 2C 1026.88 186 23 166.35 19.70 3207 3
1.78(1.763 3C 1000.87 2G1 35 165 88 13.63 2851.5
1 78tl.781 3D 1036 31 106.13 167 37 21.03 3152 1

AVE 1024.02 191.24 166.53 17.12 3070 3

$; 1.83(1.81) 3E 1030 21 182.40 163 52 18.65 2986 2

v3 1 83(1.88) SC 1029.99 1'4 17 168.03 57.63 2785.0
N

N$ AVE 1030 10 178.28 145.78 38 14 2885.6

^
1.85t1.85) 18 1050.81 173 78 167.67 42.87 2122.2
1.85(1.86) 2A 103 3.C 3 176.43 167.74 29.49 2165.2

AVE 1041.92 175 10 167.71 36 18 2143.7
4

1.8881 89) 2D 1035 13 168.04 173.33 22 97 3139.3
1 88(1 881 4D 1017.22 186.71 173.40 25.0c 3171 1

AVE 1026 18 187 37 173.36 23.99 3155.2

1 91tl.90) 10 1023.37 17s.92 169 72 27.45 1809.2
1 91(1 923 2E 1031 2* 1b0 88 170.98 25.58 1696.5
1.91tl.90) 5D 103 7.7 e 175.93 169.79 41 84 1879.0

AVE 1030.8f 178 58 170.16 31 62 1794.9

1.93(1.92) 10 1023.37 178.76 17G.91 32.09 1694.4
1 93tl.92) 34 1036.14 181.22 170.43 32.53 2230.9

. - - . _ _ _ _ _ . - .
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i

1 93(1.92) 3D 1036 31 195.01 174 27 18.62 3289 7! 1.93tl.93) 4A 1028.94 177.78 173 10 54.05 1372 9j 1.93(1.93) 48 1026.3C lu b.2 7 178 66 53.54 2150 8; 1.g3tl.93) 4D
3 1 93(1.97) SC

-

1017 22 186 19 175 96 32 42 2750.81J29.99 177.u9 172.51 65.00 2251.81.93t1.93) SD 1037.78 176 49 170.92 46.05 1752 6
4WE 1029.51 182.33 173 35 41.42 2186.7,

i

. 1 96tl.963 18 1050.81 176.39 172.55 67.47 1577.0! 1.96tl.968 1C 1G0 3.0 4 178.60 179.81 43.76 2475.31 96(1.95) 1D 1023 37 179.59 172 53 35.55 1571 3
,
'

1 96tl.963 2A 1033 03 178.65 173 66 53.80 1437 71 96tl.95) 2D 1935.13 189 15 176.28 26 13 2553.3! 1 96(1.96) 38 1029 15 191.19 179.03 31.49 2285.81.96tl.94) SD 1037.78 176.T5 171 73 51 09 1666.6
; AVE 1030 33 101 47 173 00 43 76 1938 1
'

1.98(1.993 1C 100 3.C 4 178.44 172.41 56.46 2375 2'
1 98tl.983 28 1008.67 185 53 178 14 44 37 2374 74

1.98tl.97) 2E 1031.2* 181 63 173.98 12.94 1413.61 1 9811.981 3A 1036.14 179 80 175 24 76.74 2007.1g3 1 98tl.98) 38 1029 15 196.44 180.53 18.61 2236 7,'
V3 1 9861.995 3C 1000.87 207.02 182.91 14.63 1546.7I
U$ 1 98tl.99) 4A 1020.94 186.38 176.32 66.68 1258.5M) 1.98(1.98) 48 1J26.3C 186 69 181 75 67.15 1945 2rq

1.98t1.991 4C 1050.3K 188.71 180.65 48 55 2251 9
; b) 1.98tl.98) 4D 1017.22 to6.73 178.63 40.74 2318.31 98(2.003 4E 1032 12 1s2.36 174.76 34.51 1346.8! 1 98(1.99) SD 1037 78 178.90 174.15 53.56 1465.6

AVE 1025.81 185.50 177.38 47.91 1870.4
! 2.01t2.00) 20 1035.13 190.71 178.81 28.08 2280.52 01(2.018 3A 1036.14 183.25 177.u9 56.36 2024.32.01(2.00) 3E 103C.21 182 37 173 46 43.36 2086.4

i AVE 1033 82 155.J4 176 45 41.6G 2130.4
|

2.03(2.02) 28 987.91 188 30 100 42 40.51 2230.0
2.03t2.02) 3D 1936 31 193 93 179.s4 27 23 2435.7

. 2.03t2.039 4A 998.61 183 63 179.87 64 22 1232.81
2 03(2.04) 4E 1001 54 186.91 177.83 79.11 1320 8

: AVE 100 6.C 9 166.69 179.49 52.77 1804.8!
i

i

.
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i

1

|

i 2 0642.041 30 1036 31 194.25 180 90 28.68 2378.5

AVE 1036 31 194 25 180 9e 28.68 2378.5

| 2 0842 075 3E 937 2C 181.95 177.99 81.00 2174.8

1 AVE 9 5 7.2C 181 95 177 99 81.00 2174.8
1

2.13 28 987.91 190.76 186.28 75.53 1673 0
2 13 2C 9971C 193 80 185 24 42.80 2099.9

'

2 13 2D 992.94 192 12 186.09 52 55 1674.7
2 13 3C 998.22 193.34 189.35 91 69 1879.2
2.13 30 981.48 195 14 185.93 19.07 2145.7

j 2.13 4D 983 99 192.08 186.18 53 19 1893.0'

2 13 SC 992 05 184.09 181 27 96 31 2231.1
1

AVE 990 53 191 70 185 76 63.73 1942.4

I 2 29 38 955.69 201 75 196 04 59.99 2232 1
.

2.29 3D 937.86 199.91 193.46 52.42 2338.8
1 2.29 4D 930 45 197.89 194 19 78 64 1892.1

2 29 5C 944.0C 191 98 188 21 81 52 2093 2

; &; AVE 942.00 197.88 192 97 68.14 2139.0
;S
-

; <n

,

)

)

|

!

!

!
1

1
.
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M453 FLOW = . 0129 LBM/Stt 4 NL E t WAPJR TEMP = 231." DEG e
^

73T4L P0 kid ,= #1.30 $1a#$EC $
, ; e, r< /, f ; },

2 RdD HEAT FLI.14 44LL SURFACE TEMP VAP3s TEMP NU /pt**.33 " pEYh0 LIE No. 'J; 3-1 g
{lN) LOC Al!UN (dibfHR-Suf11"., (DtG FI (DE3 FI */

! /' # i
12 IB 80.39 259.70 238.53 6.63 1398.3e

-
12 2A 83.78 257.60 238.52 7.ls 1400.7 s,

12 *t 81.62 256.50 238.51 7. 9 s 1401 9 <

AVE - 85.93 257.93 1238.52' ,1 7.2* j 14t G .3a' , ~ s . .

24 '. *1C i 131 8o 264.84 20 99 14.06 2543 2\ )
*

i

i 24 JB 132.61 268 20( 24 % 33 15.12 i'|_ 2042 4
'[

'24 18 'i 1407.JA 2 5. F2 p 260,92 246 25 9.71

AVE 130.00 266.66 245 52 12.96 2197 6

39 1B g 217 01 289.90 299.47 11 13 1J51.7
39 4A 216.16 275 10 259.34 9.44 1347.6-

39 ;{*E*C 219.C0 292.83 260 97 16.58 2190.3 h
39 '214 29 289.83 259.45 11.0c 1332 1, ,

b
Ad
m */ A VE 216 03 291.92 259.77 |/ 12.C3 171G.4

t o'
N
e 1C 434 39 311 03 273.84 2+.32 ,.13es.2M 48 36 422.es 32J.27 293.?7 ? 15'.76 6, d*49.2b 46 SB JSA.04 335.92 299.41's. 14.90 ( 1316.8

!
A vt: 252.65~' 312.41 279 11 15.e4 - ' 2C L4.0,

63 18 334.27 334 75 105.kF 16.74, 1263.6
'

67 2A 322.99 331.48 ' 305.93 . f 18.40 1262."
63 9C 3 30.f! J 336.97 138.b8 26.4A 2600.7

AVE 326.82- E34.J7 306.75 20.51 1711.'.

-

N

,

)t

t
*
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RUN 43929E

M ASS FLOW = .0129 L8M/SEC !NLET VAPOR TEMP = 231.0 DEG F 73T4L POWER * 1.36 STUtSEC
'

Z ROD HEAT FLUE WALL SUNFACE lEMP VAPOR TEMP NU /PR* *. 33 REfMOLOS NO.
(INI LOCAI!ON 88TU/HR-50FTl (DEG FI (DEG FI

67 (66.39 24 327.43 339 63 321.75 26 26 1276 1
*

67 166.75 28 319.7c 357.66 328.95 20.94 2051.6
67 (66.01 2C 325 48 359 89 321 36 19.53 2575 6
67 (66.7) ZE 326.86 344 32 322.00 21.48 1266 1
67 (66.59 4A 326.13 341 44 323.30 25 70 1276.8
67 (66.8) 48 325 29 3SF.74 331.24 23.20 2030 1
67 (67.5) 4C 332 90 359 23 326.78 22.43 2593.5

! 67 (67.03 4E 327 14 3SO.12 323.85 17.68 1273.T

AVE 326.37 351 2 d 324.98 22.03 1792.9

70 (70.4) 2C 325.48 367 21 331 44 19.70 3207 3
; 70 (69.25 3C 319.77 394.43 330.58 10.63 2851.5

70 170.13 3D 328.47 367 03 333 26 21 03 3152 1

i AVE 324.57 37t.22 331 76 17 12 3070 3 i

b 72 (71.4) 3E 326.53 360 32 326.34 18.65 2986.2
'

. 78 72 (74.01 5C 326 46 345.5J 334.45 57.63 2785 0
1 v)

(1 LVE 326 50 352 91 330 40 38.14 2885.6
%J;

| 73 (73.01 18 333.C6 344.80 333 81 42 87 2122 2
73 (73 33 2A 327.43 349.58 333.93 29.49 2165.2'

1

{ 4WE 330.24 347 19 333.87 36.18 2143.7
I

74 (74.53 2D 328.C9 370 47 343.99 22.97 3139.3
; 74 ( 7 3. 9 ) 4D 322.42 368 07 344 12 25 00 3171.1

AVE 325.25 369 27 344.06 23 99 3155.2

75 (74.78 10 324.36 354 05 337.50 27.45 1809.2,

75 (75.69 2E 326 86 3S7.28 339.76 25.58 1696.54

75 (74.83 50 328.93 348.68 337.62 41.84 1879.0

! AVE 326.72 353.44 338 29 31.62 1794 9

'76 (75 65 10 324.3e 353.T7 339.64 32.09 1694.4
76 (75.63 3A 328.41 358.20 338.77 32.53 2230.9

|

i

1
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76 (75 63 3D 328.47 383 01 345.69 18.62 3289.7
76 (76.0) 4A 326.13 352 01 343.59 54.05 1372.9,

76 ( 7 5.9) 48 325 29 365.48 353.59 50.54 2150 8
76 (76.03 40 322.42 367 14 348.72 32.42 2750 8
76 (77.67 SC 326.46 352.20 342 52 65.08 2251.81

| 76 (75.8) SD 328.93 349.68 339.66 46 35 1752.6

4VE 326.31 360 19 344.02 41.42 2186.7

77 (77.31 18 333.06 349.49 342.58 67.47 1577.0
77 (77.13 1C 317.92 353 49 339.45 43 76 2475.3
77 (76.83 10 324 36 355.27 342.55 35.55 1571 3
77 (77.3) 2A 327.43 353 57 344.59 53.80 1437 7
77 (76.8) 20 328.09 372.46 349.31 26 13 2553 3
77 (77.1) 38 326.20 376.14 354 25 31.49 2245.8
77 (76.58 5D 328.93 35@.14 341.12 51 09 1666.6

AVE 326.57 358.65 344.84 43.76 1938 1

78 (78.43 1C 317.92 353 20 342.35 55.46 2375.2
78 (77.83 28 319 7C 365.90 352 64 44 37 2374 7

! 78 ( 7 7.7 ) 2E 326.86 358.93 345.16 32.94 1413.6
78 (78 1) 3A 328.41 355.64 347.44 76.74 2007.1

s> 78 (78.1) 38 326 20 374.80 350.96 38.61 2236 7
) [y 78 (78.2) 3C 319.77 404 64 359.63 14.63 1546.7
' to 78 (77.8) 4A 326.13 356 15 349 37 66.68 1258.9

M) 78 (78.11 48 325 29 368.05 359.15 67.15 1945.2
| 78 178.41 4C 332 90 371 67 357.16 48.55 2251 9

78 (78 1) 40 322.42 368.12 353.53 40 74 2318.3
i 78 (78.61 4E 327 14 359.70 346.57 34.51 1346.8

78 (78.3) SD 328.93 354.02 345.47 53 56 1465.6

i 4VE 325.14 365 91 351.29 47.91 1878.4

79 (78.79 20 328.09 375 28 353 86 28.08 2280.5
| 79 (79.2) 3A 328 41 361 85 350 76 56 36 2024.3

79 (78.6) 3E 326 53 359.72 344.23 43.36 2006.4j

4VE 327.68 365.62 349 62 41 60 2130.4

80 (79.75 28 313 12 370 93 356.75 40 51 2230.0
80 (79.6) 3D 328.47 381 08 355.71 27.23 2435.7
80 (79.8) 4A 316 52 362 53 355.76 64.22 1232.8
80 (80.41 4E 317.45 357.63 352.09 79.11 1329.8

AVE 318.89 368.04 355.08 52.77 1804.8

,

!

! ;

i

!

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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i 81 (80.43 3D 328 47 381 66 357 61 28.68 2378.5
I AVE 328.47 381.be 357.61 28.68 2378.5

82 681 53 3E 303 39 359.50 352.37 81.00 2174 8
4VE 303.39 359.50 352 37 81.00 2174.8

i
; 84 28 313 12 375.37 367.31 70.53 1673 04 84 2C 316.04 360 85 365.43 42.80 2099 9I

84 2D 314.72 377 81 366.96 52.55 1674 7; 84 3C '316.39 380 01 372.84 91 69 1879 2'

84 3D 311.09 383 25 360 67 39.07 2145.784 40 311 88 377.F4 367.12 53.1 9 1893.084 5C 314.44 364.44 358.28 96.31 2231 1
AVE 313 96 377.07 366 37 63.73 1942.4

90 38 302 91 395 14 384 86 59.99 2232.1
90 3D 297.26 391 83 380.22 52.42 2338.890 40 294.91 388 20 381 54 78 64 1892.1
90 SC 299 21 377 5F 370.77 81 52 2093.2

i AVE 298.57 388 19 379.35 68 14 2139.0y

U
U

i 71
2

4

I

!

|

i

J
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 44029E

Test Date: 2/24/C1
'

Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.137 Nf)a (19.9 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.0307 kw/m (0.00935 kw/ft)
Flow rate 0.0086 kg/sec (0.019 lb/sec)

0Coolant temperature 112 C (234 F)

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
initial bundle water level N/A

B. Summary Results:

Inlet Reynolds numb - "751

(See following pages for additional results.)

|

C. Comments: j

This test was a repeat of run 43929E.

; Condensation in the injection line and lower plenum, downstream of the flow
measurement location, reduced the steam flow into the bundle.

The following heater rod thermocouples were not used because of reverse heat
transfer or small temperature differences: 18 at 1.91 m (75 in.), SB at 1.96 m
(77 in.), SC at 2.01 m (79 in.), 58 and SC at 2.03 m '' in.), IC, 3E, 4A, 5B sts

2.13 m (84 in.),1D, 28, 2C, 2D, 2E, 3E, 4A, AB, and SD at 2.29 m (90 in.), and all

thermocouples at 2.44 m (% in.).

44029E-1

- .. . - - . -- - . _ - . -- .
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EUN 44J23E

9455 FLOW = .00 56 K G/5Et 14, E T v 4 P Ut TEMP = 111.7 DEG : T0 fat ogmEn 1.,2 kW=

r R00 HLAT FLLA dALL SudfACE TEMP VAPDe TEMP NU #PR**.J3 REth0LUS NJ.
! (M) LotATaust abaTT/SwP) tutG CI (nE3 Cl

.30 le 209.22 12T.11 116.09 6.92 1333 9
30 2A 201 11 126 50 115.99 7.16 1335 1
30 4E 273.06 125.42 115.09 8.37 1337.4

AVE 267.80 126.31 119.99 7.40 IJ35 4

.61 1C +10.9* 130.11 118.90 14.33 2329.9

.61 38 913.20 133 11 120.44 14.27 2693.7

.61 28 391.81 131 69 123.10 9.37 1348.1

AVs 403 34 131 70 119.R1 12.66 2123.9

.99 18 676.51 143.83 127.41 11.6L 1282.7

.99 ZA 07J.71 147 44 127.89 9.40 127F.1

.99 4C 682.70 146.75 129.57 15.0, 2718.0
; .99 *E 667.50 14J.83 127.90 11 49 1282.7

$ AVE 615 12 145.46 128.07 12.12 1640 1
8
wa 1.22 1C 792.52 155 92 136 17 14.78 2219.0
(9 1 22 38 765.32 1o2 06 140.65 14.99 2492.9
Po 1 22 56 704 24 153 62 119.67 14.97 1247 1

A WE 157.31 157 20 139.83 14.91 1986.4

1 52 18 4041 7* 169.87 154.75 17.55 1196.5
1 52 2A 4003.00 109 . C 7 154.96 19.47 1195 1
1.52 4C A028.13 1 T1. 81 155.45 24.RJ 2518 3

A VE AC24.76 169.92 155.03 20.62 1636 6 -

i

,



RUN 44029E

MASS FLDW = .0056 KGISEC INLET VAPOR TEMP = 111.7 DEG C TOTAL POWER = 1.42 kW

Z ROD HE AT FLUX dALL SURFACE TEMP VAPOR TEMP NU /Pt**.33 EEfMOLU5 NO.
(M) LDC AT10h thATI/SQMI (DEG Cl (DEG Cl

1.7081 68) 2A 1020.42 172 72 163.42 27.54 1244 1
1 70(1.69) 28 996.35 182.91 167.5p 21 43 1959.9
1 70tl.68) 2C 1014.34 184.46 163.P1 18.16 2464.6
1 70(1.69) 2E 1918.67 174.88 163.83 23.04 1205.5

l 1 70(1 69) 4A 1016.38 173.67 163.85 25.92 1217.2
| 1 7081 703 48 1013.77 183.44 168.39 22.27 1942 2

1.70tl.71) 4C 1037.48 184.07 165.87 21.8( 2482 4
1 7081.709 4E 1019 52 178.47 164.47 18.11 1212 1

AVE 1917 12 179 33 165.04 22.29 1712.2i

l
'

1.78tl.79) 2C 1914.34 188.93 168.72 19.01 3C59 5
1.78(1.76) 3C 996 56 204.81 167.83 10.00 2725.s
1.78tl.78) 3D 1023.e7 188.97 169.75 26 14 3C05.4

AVE 1011 52 194.23 169.77 16.38 2929.9
n
@ 1 83(1 81) 3E 1017 63 184.59 165.81 18.41 284e.6
N 1.83(1.888 SC 1017.42 176 13 169.83 95.22 2062.4
e

AVE 1017 52 180.36 167.P2 36.R1 2755.5

1.85tl.85) 18 1037 98 175 27 169 76 46.15 2028.3
1 85tl.86) 2A 1020.42 1F8.34 169.76 29 3) 20b7.5

AVE 1029.20 176.81 169.73 37.75 2447.9

1 8881 89) 2D 1922.5C 190.81 175.85 22 13 2991.7
1 88(1.88) 4D 1004.00 189 35 175.83 ?4 14 3024.1

AVE 1013 65 190 08 175.84 23 1* 3w07 9

1.9161 90) 1D 1910.88 180.50 171.56 27 78 1731 1
1 91(1.92) 2E 1018.67 182 79 172.85 25.03 1621 6
1 91(1 903 SD 1025 11 177.91 171.69 4'.'4 1796.9

AVE 1918 22 180 40 172 00 30.93 1716.5

1 93tl.92) 10 1010.88 180.39 172.69 12 17 1621 8
1 93(1 92) 3A 1023.49 183.36 172.07 31.50 2.34 1

.

._ _ _ - g
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,

1.93(1 92) 30 1023.67 198.16 176.72 17.62 3129 3
1 93(1 93) 4A 1916.38 179.79 174.50 47.6e 1314.9
1 93(1 93) 4B 1913 17 187.83 180.99 47.93 2GS3 1
1 93(1 93) 4D 1004.80 188.88 178.41 31 08 2626 4
1.93(1 97) 5C 1017.42 179.95 173.97 57.47 21S7 2
1.93(1.93) SD AC25.11 178.38 172.66 44.03 1676.5

. AVE 1416.94 184 60 175.26 38.57 20u6.4

1 96(1.96) 18 1037.98 177.70 174.28 74.59 ISL7.6
1 96(1 96) IC 990 80 180.39 172.50 42.56 2368.9
1 96(1 95) 1D 1010 88 181 36 174 25 34.7) ISL3 7
1 96(1 96) 2A 1024 42 189.39 175.36 49.51 1374.4
1 96(1.95) 20 1922 50 191.72 178.P4 25.50 2431.6
1 96(1 96) 38 1016 59 193.66 181 44 30.25 2179.6
1.96(1.94) SD 1925 11 178.56 173.42 48.98 1594.4

1 AVE 1017.75 183.43 175.73 43 7* 18S1.4

, 1.98(1.99) 1C 990 80 180.14 174.01 54.67 2274 0
' 1 90(1.98) 28 996.3S 187.79 180.71 45.49 2261 5

1 98(1 97) 2E 1918 67 183.25 175.67 32.66 1351.7
1 90(1.98) 3A 1023 49 181 99 176.73 65.30 1922.2

e 1 98(1 98) 38 1016.59 193.25 182.97 36.50 2132.8
* 1.90(1.99) 3C 996.56 217.42 184.56 10.81 1459.2
k! 1.90(1.98) 4A 1616 38 182.20 177.75 55.5% 1205.1

! @ 1 98(1 98) 4B 1013 77 189 18 184.12 64.36 1656 7rq
1 98(1.*9) 4C 1037.48 191.41 183.64 45.86 2148.9b 1.98(1.ve) 40 1904.80 189 19 181 11 4n.13 2206.3
1 90(2.00) 4E 1019.52 183 72 176.39 33.79 1267.1
1 90(1.99) SD 102S.11 ~ 180 45 175.73 53.05 14L2 2

AVE 1013.29 188.33 179.4n 44.8$ 1792.$,

$ 2 01(2.00) 20 1022.50 193 30 181.40 27.5$ 2171.2
2.01(2 01) 3A 1023.49 185.27 178.59 51.Du 1930.0
2.01(2.00) 3E 1917 63 184 01 175.0? 37.99 1996.5

AVE 1021 24 187.53 178.34 38.87 2C35 5

2.03(2 02) 28 975.83 190.64 193.01 41.tr 2123.4
2 03(2 02) 3D 1923.67 196.94 182.36 ?5.nt 2J19.6'
2.03(2 03) 4A V36.42 185.44 181 35 58.63 1179.9
2 03(2 04) 4E 9u9.32 182 69 179.45 74.01 1262.3

:
AVE 993.81 188.93 181.54 49.73 1721 3

.

i
i
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2.06t2.04) 3D 1923.67 197.20 183.44 27.29 22bb.6

AVE 1023.67 197.20 183.44 27.29 2205.6

2.08t2.07) 3E 945.52 183.75 179.61 76.24 2081 9

AVE 945.52 183.75 179.61 76.24 2081.9

2.13 28 975.85 193 27 188.99 72.27 1593.7
2 13 2C 984.93 196.84 187.89 46.16 2000.3,

2.13 20 980.82 194.50 188.78 54.34 1595.7
2 13 3C 986.03 197.54 192.00 64.54 1790.3
2.13 30 969.50 197.98 188.57 37.47 2044.3
2.13 40 971 98 194.57 188.80 53.41 1802.8
2.13 SC 979.94 186.64 182.81 84.59 2136.7

AVE 978.44 194.48 188.26 58.14 1832.0

2.29 38 944.02 234.31 198.64 59.35 2126.6
2 29 3D 926.41 202.45 196.52 55.90 2223.5
2 29 4D 919.10 230 47 197 38 92.32 1799 7

1 2.29 SC 932.4u 194 11 189.85 7n.97 2000.7

p AVE 930.5J 233.33 195.60 69.64 2037.6

b
i 0

y,;

v

i

!

I
:

4

,
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AUN 44321E

4455 FLOW = .0124 L eM/ a to A Ns t T VtPJ4 TEMP e 233.n DEG e 70TAL P0hEd A.35 dTU/SEC=

2 AJD Nc AT FLUX J4LL SURFACE TEMP V470P TEMP NU 1848*.33 mifMLLDS NJ.
( Ita l LUC Airb.4 (olb/HN-$dPT) (DEG F) (DE3 Fi

12 48 83.33 263.80 240.89 6.92 1333.9
12 2A 82.70 239.70 240.49 7.16 1335 1
12 4E 86.33 257.58 240.78 8.37 1337 4

3 AVE 84.88 239.36 240.79 7.46 1335.4

24 1C 130 2S 266.20 246.02 14.33 2329.9
26 48 13G.99 271 6@ 249.79 14.27 2693.7
24 3d 424.19 269.40 748.18 9.37 IJ48 1

i A vt 125 40 269 07 747.67 12.66 2123.9

i 39 18 214.42 293 90 262 24 11.66 1282.7
39 2A 243.54 29 F . 4 0 262 19 9.4C 1277 1
39 6C 21o.39 296 14 263.43 15.94 27.5 0
39 sE 211.59 24J.9C 262.21 11.49 1282.T,

\ p
g AVE 41J.90 293.83 262 52 12.12 164G.A

t N
e 48 1C 231 49 312.66 277 11 14.78 2219.C;

II
| 46 3s 248.92 323.70 295 17 14.99 2492.9b 49 Sd 248.37 308.52 2R3.41 14.97 1247 1

AVE 299.56 314.90 281.90 14.91 1986.4,

I

61 in J30 19 337.76 310.56 17.56 1196 5
i 6J 2A J 10 10 334.S3 310.81 19.47 1195 1

63 4C 426.06 341.26 311 82 24.8J 2518.3

j AVE 324.dw 3JF.85 311.16 2*.6c 1036.6

|

1
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RUN 44029Ei

M455 FLOW = .0124 LBM/SEC INLET VAPOR T E MP = 233.n DEG F INTAL POWER e 1 35 eTU/$EC

2 ROD HEAT FLUX W4LL SURFACE TEMP VAPOR TEMP NU /Pa**.33 kEfh0LOS NO.
(IM) LDC ATION (Bib /H8-SOFT) (DEG F1 (CEG F)

67 (66.3) 2A 323.43 342.89 326 16 27.54 1214 1
67 (66 7) 28 315 80 361 24 333.56 21 43 1959.9
67 (66.05 2C 321 50 364.02 325.41 18.16 2464.6
67 (66.78 2E 322.87 346.79 326.89 23.04 1205.5
67 (66.51 4A 322 15 344 61 326.93 25.92 1217.2
67 (66.8) 48 321.32 362.20 335.10 22 27 1942 2
67 (67.53 4C 328.84 363 32 330.57 21.ng 24u2.4
67 (67.0) 4E 323.14 353.24 328.05 18.11 1212 1

A VE 322.38 354 79 329.68 22.29 1712.2

73.(70 4) 2C 321 50 372.07 335 70 19.nl 3059.5
73.(69 25 3C 315.87 400.65 334.09 10.00 2725.0
70 (70 1) 3D 324.46 372 14 337.55 20.14 3665 4

AVE 324 61 381 62 335.78 16.36 2929.9

b 72 (71.48 3E 322.55 364 26 330.46 In.41 2846.6
E3 72 (74 01 SC 322.48 349.03 337.70 55.22 2662 4e

AVE 322.51 356 64 334.08 36.R1 2755 5

73 (73.01 IB 329.00 347.49 337.45 46.15 2028.3
73 (73 3) 2A 323 43 353.01 337.56 29.35 2067.5

AVE 326.21 350.25 337.51 37.75 2C47.9

74 (76 55 2D 324 09 375.47 348.53 72.15 2991.7
74 (73.9) 4D 318.48 372.82 348.49 24 14 3624 1

AVE 321.28 374 15 348.51 23 14 3GC 7.9
,

75 (74.75 10 324 41 356.90 340.81 27.76 1731 1
75 (75.63 2E 322 87 361.02 343.14 29.0b 1621 6
75 (74.8) SD 324.92 352 23 343.R8 49.94 1796 9

| AVE 322.73 356.72 341 61 39.95 1716.5

76 (75.68 10 320 41 356.71 342.84 32.17 1621.8
76 (75.63 3A 324.40 362.06 341 72 10.5c 2134.1i

!

,

|

1

-_ _ _ _ _ _ _ _ _ _
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I 76 (75.6) 3D 324.46 388.69 350.09 17.69 3129 3
76 (76 0) 4A 322 15 355.63 346.24 47.66 1314.9
76 (75.9) 48 321 32 370 09 357.79 47.93 2(53.1
76 (76.0) 4D 318.48 371 99 353.14 31.0 b 262C.4,

76 (77.68 5C 322.48 355.92 345.15 57.47 2157 2
76 (75.8) SD 324 92 353.09 342.79 44.03 1676.5

AVE 322.33 364.27 347.47 38.57 2005.4

{
77 (77.33 18 329.00 351 86 345.71 74.59 15G7.6
77 (77 11 1C 314.04 356.70 342.5C 42.51 2366.9

1 77 (76.8) 10 32G.41 358.45 345.65 34.75 1503 7
77 (77.3) 2A 323 43 356.71 347.65 49.51 1374.4
77 (76.8) 20 324 09 377.10 353 91 25.58 2431.6
77 (77.18 38 322.22 380.96 358.60 30.25 2179.6
77 (76.5) SD 324.92 353.41 344.16 48.08 1594.4

AVE 322.58 362 17 348.31 43.74 luS1.4

. 78 (78.4) IC 314.04 356 25 345 22 54.67 2274.0
'

78 (77.8) 28 315.80 370 02 357.28 45.49 2261.5
78 (77 7) 2E 322.87 361.86 348.20 32.66 1351 7
78 (78.1) 3A 324.40 359.58 354.12 65.3b 1922.2

o 78 (78.1) 38 322 22 379.85 361 35 36.5 2132.0
[[ 78 (78.25 3C 315.87 423 35 364.20 10.81 1459.2
na 78 (77.8) 4A 322.15 359.96 351.9e 55.54 12G5.1
4 78 (78.1) 48 321.32 372.52 363.41 64.30 1856.7r1 78 (78.4) 4C 328.84 376.54 361.48 45.86 2148.9
b) 78 (78.1) 4D 318.48 372.54 358.00 40.13 2206.3

78 (78.6) 4E 323.14 362.69 349.50 33.79 1287.1.

| 78 (78 3) SD 324 92 356.81 348.32 93.05 1402.2
1

:| AVE 321.17 371 00 354.92 44.85 1792 5
1

79 (78 75 20 324.09 379.93 358.51 27.5- 2171.2
] 79 (79.2) 3A 324 4J 365.49 353.46 51.48 1938.8
i 79 (78.6) 3E 322.55 363 22 347.04 37.99 1996.5

AVE 323.68 369.55 353.00 38.87 dC 35.5

83 (79 7) 28 309.30 375.15 361 43 41.10 2123.4
80 (79.6) 3D 324.46 386.50 360.25 25.86 2319.6
80 (79.8) 4A 312.65 365.79 358.42 58.*3 1879.9

j 8),(80.4) 4E 313 57 360.85 355.02 74.0A 12t2 3

; AVE 315.00 372.07 358.78 49.74 172' 3

|
i

e

-
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!

6

'

81 (80.43 30 324.46 386.96 362.19 27.29 2265.6

AVE 324.46 386.96 362 19 27.29 2263 6

82 (81 5) 3E 299.69 362 75 355.30 76 24 2G01 9

AVE 299.69 362 75 355.30 76.24 2C81 9

84 28 309.30 379.89 372.18 72 27 1593.7
84 2C 312 18 386 31 376.21 49 16 20C0 3
84 20 310 88 382.10 371 83 54.34 1595 7

! 84 3C 312.53 387.58 377.60 64.51 179C.3
84 30 307.29 388.37 371.42 37.47 2044.3

' 54 40 300.08 382.22 371.84 53.41 1602.s
84 SC 310.60 367 95 361.05 84.59 2136.7

AVE 314 12 382 06 370.87 58 11 1852.0

90 38 299.21 399.75 389.56 59.1S 2126 6
90 30 293 63 396.41 3R5.73 55.94 2223.5
90 4D 291 31 392 85 387 28 92.32 1799.7
90 SC 295.56 381 41 373.73 78.97 20CC.7

|, AVE 294.93 392 60 384.08 69.64 2037.6p

8
0
'!'e

t

i

i

s

I

4
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Run: 41229F

Test Date: 6/19/81
Test Type: Steam Cooling

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.1414 MPa (20.51 psia)

Initial peak clad temperature and location N/A
Initial peak rod power 0.029 kw/m (0.0089 kw/f t)
Flow rate 0.00853 kg/sec (0.0188 lb/sec)

Coolant temperature 113.2 C (235.8 F)0

Average and range of initial 1.83 m

(72 in.) housing temperature N/A
Initial bundle water level N/A

B. Summary Results:

Inlet Reynolds number: 2724

(See following pages for additional results.)

C. Comments:

Condensation in the injection line and lower plenum, downstream of the flow
measurement location, reduced the steam flow into the bundle.

,

The following heater rod thermocouples were not used because of reverse heat

transfer: 1D and 2E at 2.29 m (90 in.) and 2E,4A, and SB at 2.44 m (96 in.).

41229F-1

-- _. - __ __. _ ____ - - -
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RUN 4L229F

MASS FLud . 0957 K G# s t s IN6E T V4 P D4 TEMP = 113 3 DES : T3TAL P3mEd = 1 32 kW
l kuD HLA1 FLUA 446L SURFACE TEMP VA*0R TEMP Mll / * 4 * *. 3 3 ktfhLLus No.(Mi LOC AT10h thai]/5uM8 (DE G C) (DEG Cl

.30 4C 264 70 125 37 117.3m 14 56 2698 7.33 4E 246.7d 125.33 117.21 8.7% A361.2
AVE 236.74 125 35 117.26 11 63 2129.9

,

.61 3E 311.89 133.37 120.02 14.00 2370 4
AVE 371.89 133 37 123.P? 14.0L 2510.4

a

i 99 to 044.60 146 72 128.54 9.6u 1341.0
'

.99 2a 011.91 145.07 128.91 8.52 1300.w.99 4C OSS.** 147.44 1?8.81 14.89 2779.5
AVL 637.36 147.41 128.62 11.03 1790 7i

1 22 1C 738 17 159 00 136 25 11.89 2251.9f. 1 22 4C 140 65 158.35 139.39 16.06 2665.6ba 1 22 2E 735.69 126.55 139 22 11.26 1281.7(j 1.22 3E 727.59 152.69 136.29 16.19 2271 6n
! ja A VL T35.bb 136.70 137.79 13.8) 2117.7

1.42 Id 907.93 175.45 153.57 13.51 1243.31 52 2A 927.41 176 75 153.71 13.17 12bb.9) 1.52 *t 969.90 105 15 153.79 21.93 1229 3
1

A Vt 9J3 1u 112.45 153.69 14.2( 1216.5

4

4

_ _ _ _ _
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j

Rui 4122SF

MASS FLOW = . 0 0 57' K G / 5E C INL ET VAPdd TEMP = 113 3 DEG L TOT 4L PJhE k = 1.35 KW

Z A00 HEAT FLUE d ALL SURF ACE TEMP W AP OR T EMP NU /PR**.33 REYNDLOS No.
i (M) LOCATIJN (W4T1/50MI (BEG CI (DEG Cl
:

1.70(1.67) 24 960 34 180.39 161.06 12.37 1211 2
1.70(1.70) 28 968.61 166.81 165.26 14.85 1997.5
1 70(1 70) 48 966.66 A90.2d 166 55 13 38 1978.6
1 70(1.70) SC 971.44 174.28 158 33 21.20 2064.2
1.70(1 70) SD 964.42 173.u9 163.A4 22.48 1193 5

.

'
LVE 966.29 t e l.13 162.d7 16.86 1689.0

1 78(1.77) 3C 977.67 107.05 165.77 17 59 3014.6
1.78(1.78) 4E 971.66 161 61 166.57 15.94 1736.7'

ave 974.66 104 33 166.47 16.72 2375.7

; 1.80(1.80) 3D t . 22 18T.21 168.13 19.76 3346 7

LVE 993.22 Au 7. 2 4 168 13 19.76 3346 7
,

k
,

[j 1.88(1.87) 4D 964.48 lou.*1 172.7u 20.04 3545.0

AWE 964.48 Ae8.41 ,172 70 20.04 3545 0

d
1 91(1 90) 18 976.68 184.05 169.29 16 21 2221 4
1.91(1.89) 10 970.07 10 5 2 d 169.10 14.67 1994.0
1 91(1.90) 20 961 27 168 88 172 76 19.45 3429.7
1 91(1.89) 4D 964 48 166.95 173.39 23.19 3494 1

<

AdE 968.12 186.79 171.13 17.63 2784.8

1.93(1.93) 10 970.C7 184.35 17u.52 17.54 1763.2
1.93(1.943 2E 978.33 17e.18 170.43 31 12 1597.8

1 1 93(1 94) 48 966.66 1b9 42 178.76 29.33 2066.8
1 93(1 92) 4D 964.48 189 62 174.67 21.97 3106.9
1 93(1.943 SC 971.44 179.71 171.27 37.03 2444.3
1 93(1 933 SD 964.42 lbl.6J 171.23 22.80 1846.2

AVE 969 23 103.76 172.81 26.80 2137.5*

1 96(1.958 le 976.68 165 19 1?o.99 16.78 1722.8
1 96(1 951 10 970.07 163.21 171.79 23.77 1599.5
1 96(1.95) 2A 960.34 106.43 171.93 16.22 1440.2

|

>
3

. ... - _ _ _ _
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1.96(1 96) 20 968 61 492 65 176.27 19 10 2424 0
1 96(1 95) 20 961.27 169.G3 175.22 22 67 2517 5
1.96tl.95) 38 173.31 193.d9 177.19 21 66 2241 1
1 96tl.961 58 979.22 179.20 173.45 41 76 1372.8

AVE 969.93 107.J1 173.u3 22.71 1902 5

1.98(1.973 1C 962.94 463 91 171.30 26.84 2490.1
1.98tl.98) 2A 960.34 188.17 173.58 15.9 3 1348.1
1.98tl.981 28 968.61 193.2d 177.09 19.29 2328 7
1 98tl.98) 3A 964.42 487 48 173 88 22.85 1885 0

i 1.9811.973 4A 975.19 165.70 174.62 21.37 1244.5
1.98tl.99) 48 966.6e 191 4 b 180 27 2 F.81 1884.1

| 1 98(1.99) 4C 1007.17 191 41 179 76 32.12 2083.2
i 1 98tl.97) 4D 964.48 189.61 171.50 25 78 2412.9

1 9861.991 4E 971 66 l e 7. F 7 173.50 16.49 1401 9
1.9811.993 SC 971.44 1o2.83 173.56 35.29 2187.6
1.98tl.993 SD 964.42 186.34 173.83 18.71 1511 3

'
AVE 970 67 188.00 175.35 23.86 1888.9

2 0182.31) 18 976.68 166.99 173 31 17.32 1517 2
j 2.C i t 2.301 1C 962.94 164 05 174 50 28 06 2403.6

f 2.0112.003 2C 958.21 194.38 177.52 21.98 2520.0i

to 2.0112.00) 2D 961 27 191 39 1F7.67 22.63 2160 3
($ 2 0181.991 2E 978.33 177.88 173.24 51 86 1s24.3
71 2 0182.001 3A 951.71 150.18 175.31 21 27 1906.9
k 2.0182.003 38 973 31 197.55 179.96 19.93 2124.4

2.01(2.02) 3D 993 22 196.20 179.18 21.55 2185.6
2 01(2.013 48 966.66 192.06 180.81 26 18 1858.6
2.01(2.31) 58 979 22 180.bg 176.J7 53.67 1282.7
2.01(2.01) SC 971.44 184.67 174.o1 33.04 21Td.1

AVE 97$.27 le 6.17 17 .35 28.77 1950.36

2.03(2.03) 18 976.68 107 61 174.75 18 37 1459 1
2.C3t2.333 1C 930.41 184.87 173.63 28.28 2354.4
2.0 3 t2.03 ) 28 933.74 Av6 33 179 16 17.40 2199.2
2 03t2.03) 20 956 02 .92.31 178.80 22.93 2081.5
2.03(2.02) 3C 959.56 195.o7 183.09 22.26 1375.5
2 03t2 04) 3D 99C.97 196.94 18G.57 21.39 2135.9
2.03t2.02) 4A 913.26 lb8.25 17T.77 23.9b 1209.9
2.03t2.033 4s 932 93 189.56 176.49 16.84 1350 9

AVE 944.2C 191.e4 178 03 21.05 1770.8
i
'

2.06(2 05) 3E 919.61 In4.68 175.54 33.72 2033.1

|
,
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AVE 919.61 104.66 175.54 33 72 2033 1

2.13 1C 930.41 189 01 178.77 30 11 2189.3
2 13 28 933.74 199 93 183.91 18.45 1653 2
2 13 2D 956.02 196.33 184.63 25.96 1610.1
2.13 3C 959.56 2L2.57 187.89 23.67 1810 2
2 13 3D 950 97 199.J8 185.20 23.46 2J38.5
2.13 3C 919.61 187 78 179.63 37.42 2125.7
2.13 4A 913,26 192.32 164 11 25.74 1191.3
2.13 40 959 13 197.o0 185.74 25.60 181266
2 13 08 930.61 l b 5. o 9 182.84 73.17 1256 1'
2.13 50 926 8e 192.J6 182.21 22.42 1282.3

4VE 938.02 194.37 183.49 33.60 1696.9

2.29 28 .* ' t 16 cb 6 15 191.oD 18.20 1777.8
2 29 tC 870.84 264 28 191.24 24.01 2242.7
2.29 2D 866.25 c03 65 192.31 23.77 1758.7
2.29 34 852.32 d w a.19 189.55 23.52 1921.8
2.29 38 883.2e 211 19 19J .0 5 17 30 2164.4
2.29 3C 900.57 aC9.67 194.10 20.69 2193.3
2 29 30 877.le 4w 7. 40 492.11 21.52 2237 5
2.29 4A 895.14 196.36 191.u6 39.45 1136.0

o 2.29 48 873 45 2w6.77 193.32 21.11 1784.4
[j 2.29 40 912 18 206.65 193 33 21.20 1815.6
N 2.29 58 877.32 192.56 189 45 66.45 1178.5
% 2.29 !C 851.48 197.24 187.72 2 8. P- S 2005.6
"

4WE 875.11 203.62 191 59 26.94 1851 4

2.44 1C 756.76 195.34 192 36 82.12 1951.1
2.44 2C 760.32 207.99 197 80 26.4S 2298 2
2.44 20 74 9.C 8 605.96 199 12 3;.6) A800 5
2.44 3C 759.82 213.c7 194.w4 19 13 2306.7
2.44 30 796.84 21k.3s 198.29 23.40 2299.2
2 44 3E 764 03 195.44 192 72 91 .0 8 J Ti n.2
2.44 48 779.66 z 9.o2 199.92 24.57 1747.9
2.44 40 779.66 2J9.67 200.27 25.33 181o.4
2.44 5C 763.44 197.JJ 194.38 69.56 1943.1

LVE 767.73 2# 5.12 197 20 43.92 2021 1
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kUN 41229F

1455 FLOW = .0126 LBMshtt INLET VAPOR TEMr = 236.0 DEG F TOTAL P0hed 1.2m old/SEC=

2 MOD HtAI SLUA d4LL SutF ACL TEMP VAP3R TEMP NU /PR**.3J m TNOLUS nu.(1NI LOC Ala un (al O/Hk-54F i n (DEG Fl (DEG Fi

12 *C ca.9w 25 T. ob 243.15 14.50 2898.1
12 *E To.8) 251.6u 242.98 8.7% 1361 2

A VE D1.30 257.63 243.07 11.6) 2129.9
24 3E 117.87 206.66 248.93 14.00 2370.4

AVt A17 87 Zub.66 ?4R.03 14.00 2370 4

39 lb 204.33 296.09 263.37 9.60 1301.6
39 24 193.91 298.53 263 32 8.52 1sou.C
39 *C 207 72 29T.39 263 85 14.89 471G.5

AVE 204.0a 29F.34 ?$3 51 11.93 1790.7

48 1C 233.9F 318.20 277.25 11 89 2251.9[[ 48 2C 2s4.7) 317 03 282.90 16.00 2665.6
ha 48 iE 233 4a 313.80 292.59 11 20 12u1.7
[j 46 3E 230.02 307.20 277.32 16 19 2271 6
n

fs AVE 233.13 314.06 281.32 13.85 2117.7

I 63 to 267 7T 347. u l 398.43 13.51 1213.3
61 c4 293.9I 350.15 306.69 10.1 T 1206.9
60 *t 367 42 329.28 338.83 21.93 1429.3

A WL 296.39 342.41 33R.65 14.20 1216 5

1

I

_ , . _ _ _ _ _ _
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Aug 41229F

. 0 126 L 8 M /S E C INLET VAPbR T EMP = 236.0 DEG F T3TAL POWER = 1.28 8TU/SECMA55 FLOW =

2 ROD HE AT FLUX WALL SukF ACs TEMP WAFDR (E1P NU /PR* *. 33 REYNDLDS NO.
(INI LOCATIO1 ( BTU / H R-5 CF T ) (uEG F1 (DEG F)

67 (65.7) 24 304.39 356.70 32A.92 12.37 1211.2
67 (66.8) 28 307.C1 300.25 329.96 14.95 1997 5
67 (67 13 48 306 39 374.5G 331.79 13.38 1978 6
67 (67.11 SC 307 9C 345.70 317.00 21 20 2064 2
67 (66.9) SD 305.68 344.99 325.65 22.48 1193 5

AVE 306.27 358.a3 325 16 16.86 1689 0

70 (69.53 3C 309.88 368.6d 330 38 17.50 3014.6
70 (70.03 4E 307.97 358.90 331.83 15.94 1736.7

4WE 308.93 363 79 3;1 10 16.72 2375.7
!

71 (70.75 30 314.81 368.v6 3J4.63 17.76 3346 7

AVE 314 81 368 98 334.b3 19.76 3346.7

74 (73.6) 4D 30 5.7 C 371.13 342.66 23.04 3545.0

$$ AVE 305.7f 371 13 342.66 20 04 3545.0;

75 (74.7) 18 309.57 363.30 336.73 16.21 2221 4
75 (74.51 10 307 47 465.50 336.38 14.67 1994.0
75 (74.7) 20 304.68 371.98 342 96 19.45 3429 7

j 75 (74.41 40 30 5.7c 372 11 344.10 20 19 3494.1
l~

AVE 306.85 368.22 340.s4 17.63 2784.8

76 (75.81 10 307.47 363.29 338 94 17.54 1763.2
76 (76.45 2E 310.C9 352.73 33o.78 31 12 1597.8
76 (76.2) 48 306.39 372.96 353.78 27.33 2066.8
76 (75.5) 40 305 7C 373.31 346 40 20.97 3136.9
76 (76.23 SC 3C 7 9(- 355.48 340.28 34.0 3 2444.3
76 (75.9) SD 305.68 318 89 3 4u.22 2?.80 1846 2

i

adE 307 20 362.77 343.07 26.80 2137.5

77 (76.91 18 309.57 365.45 339.79 16.78 1722.8
, 77 ( 7 6. 8 ) 10 3C7.47 361.77 341.22 21.77 1599 5

77 (76.91 2A 304.39 367.39 341.47 16.22 1943.2

.

I



_ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . _
_ _

77 (77.21 28 30 7.C 1 376.17 349 29 19 10 2424 0
77 (76.93 2D 304.66 312 20 347.39 22.67 2517.5

77 (76.7) 38 308.50 381.sg 350.94 21.66 2241.1
77 (77.01 58 310.37 434 55 344.21 41.F6 1372 8

AVE 307.43 368.T2 344.90 22 71 1902.5

78 877.75 1C 3C5.21 462.14 340.35 26.84 2490.1

78 (78.05 24 304.39 37G.TA 344.44 15.93 1348.1
78 178.03 28 307.01 479.40 350.70 19 29 2328.7

78 E78.01 3A 305.68 376 36 344.98 22.85 1885 0
78 (77.73 44 309.C9 366.26 346.32 21.37 1244.5
78 (T8.41 48 306.39 376.61 350.48 27.81 1884 1
78 178.25 4C 319 23 370 23 355 56 32.12 2083.2
78 ( 7 7.5 ) 40 305.7C 373.3J 351 50 25.76 2412.9
78 (78.33 4E 307.97 309.49 344.30 16.49 1401.9
78 (78.31 SC 307.90 361 10 344.41 35 29 2187.0

i!.
78 (78.2) 5D 3C5.68 367 41 344.90 18.71 1511.3

AWE 307.66 37G.39 347.64 23.86 188b.9

J 79 (78.95 18 309.57 3 6 d.2 9 343.96 17.32 1517.2
79 (78.88 1C 305.21 363 3J 342.56 28.06 2403.6

3
>- 79 (78.68 2C 303.71 301.88 351.J6 23.98 2520.0
Ej 79 (78.9) 20 304.68 376.30 351 81 22.63 41603
") 79 (78.51 2E 31C.C 9 332.lo 343.83 51 86 AJ24 3
'I 79 478.9) 3A 301.65 374.33 34T.55 21 27 1906.9
du 79 (78.98 38 308.5C 3o7.00 355.21 19.93 2124 4

79 (79.51 30 314.81 365 17 354.52 21.55 2185.6
79 (79.08 48 306.39 37e.T9 357.95 26 16 1e50.6
19 479 11 58 310.37 356.93 348.92 53.67 1282.7
79 479.38 SC 307.90 364 4w 34o.65 33 04 2170.1

AVE 307.53 371 79 349 43 28.77 1950 3

80 (80.0) 18 309.57 369.70 346.55 18.37 1459 1
80 (80.11 1C 29 4.9 C 364.FT J 44.9 0 29.28 2354.4
80 (8C.18 28 29 5.9 e 385.40 354 48 17.40 2199 2
80 (79.9) 20 303.C2 378.12 353.99 22.93 2081.5
80 (79.65 3C 304.14 369.96 361.50 22.26 1375.5'

80 (8f.5) 30 301 42 3s t. 9 9 357.62 21.39 2135.9

80 (79.75 44 289.46 370 85 351 98 23.9s 12J9.9
BC (80.15 4E 295.7C 373 21 349 14 16.80 1350.9

AVE 299.27 377.J2 352 45 21 35 1770.8

81 480.9) 3E 291 48 364.42 341.98 33.72 2033.5

;
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AVE 291.48 304.42 347.98 33.72 2033.1

| 84 1C 294.9f 372.2d 353.79 31.11 2189.3
! 84 28 295.96 391 87 3 6J.0 3 18.45 1653.2
| 84 2D 303.02 3a5.39 354.33 25.96 1010 1
! 84 3C 304 14 396.o2 370.21 23.67 1810.2
3 84 3D 301 42 391.9o 365 37 23.46 2038.5
'

8,4 3E 291 48 370 00 355 33 37.42 2125.7
'! 84 4A 289.46 378.54 363.J9 25 74 1191 3

84 40 304.00 3s7.09 366.33 25.6C 1812.6
84 58 294.96 366.60 361.11 73 17 1256 1
84 50 293.78 377 70 359.98 22.42 1282.3

i

AVE 297.31 361.86 362.29 33.69 1696.9

90 28 266.67 4 03.v 7 377.24 18.2C 1777 8
J 90 2C 276.K2 399.70 37o.24 24.01 2242 7

90 20 274.54 398.28 378.16 23.77 1758.7
9C 34 270 15 394 14 373.19 23.52 1921.0
90 38 279.96 414.A4 379.50 17.30 2164 4
90 3C 285.44 409 40 381.55 23.69 2193.3
90 33 278.53 495.32 377.81 23 52 2237.5
90 4A 283 72 385 45 375 9u 39.45 1136.0

* is 48 276.85 404 19 379.98 25.11 1784.4
$$ 90 4D 289 32 4C3.97 379.99 21.20 1815.6
(j 90 58 278.07 378.60 373.00 66.45 1178.5
71 90 SC 269.88 357.56 369.90 28.08 2005.6

AVE 277 37 398.51 376.87 26.94 1851 4

96 1C 239.86 383 61 378.25 82.12 1951 1
96 2C 240.99 406 38 388.u4 26.45 2298.2

' 96 2D 237.43 4.2.FJ 390.42 33 67 1800 8
} 96 3C 240.83 416.97 391.e9 19 13 2306.7

96 3D 252.54 410 57 36s.92 23.40 2299.2
l 96 3E 242 17 383.77 378.90 91 0b 1974 2
! 96 48 247.12 Sw9 32 391 86 24.57 1797.9
) 96 4D 267 12 44 9. * A 392.98 25 33 1818.4

96 !C 241 98 368.23 381.u9 69.56 1943 1'

1

4WE 243 34 401.22 366.96 43.92 2021 1

1
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

R un: 42430A

Test Date: 3/31/80
Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum presstre 0.276 NPa (40.0 psia)
0Initial peak clad temperature and 872 C (1602 F),3C 1.83 m

location (72 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)

Flow rate 28.2 mm/sec (1.11 Ir./sec)

Coolant temperatum 50 C (122 F)

Average and range of initial 1.83 m 501 C (493 C - 504 C)

(72 in.) housing temperatum 9330F(920 F - 940 F)

Initial bundle water level 17.2 mm (0.676 in.)

B. Summary Results:

C. Comments:

This test was misnumbered; it should be 42407 A.

i

l

i

!

!

42430A-1
|
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FLsC ri $E ASE 7 214 00 9JNOLE 7t$7 Stelf 5
RUN NUM6ta424304

833/iLEv TANIIIAL Man 11un 7EMPEt&7Uet 7UeNae3U40 Quth4H Gut hCH
CHaN. hu al F LJu b TEMPERA 7JsE RISE 7ImE 7 tnPA laf umi 71Mt

luk6 F1 tsfG F1 (DEG Fl (SECON338 (DEG F 1 (SECQh0SI

2a 3- 3 9 1115. 1261. 146 31.5 9we. e6.44; 3- 3 11 4174. 1334 133. 28.5 437. 63.41: 4- 0 14 136%. 1491. 182. 42.0 694 136.6
24 5- 0 17 1345. 1649. 285. 75.0 e99. 215.1

2A 5- 7 21 14t2. 1720. 258. 71.5 4eb. 266.4
10 6- 2 30 1432. 1825. 353. 82.5 103S. 326.4
2D 6- 2 53 154C. 1952. 372. 82.5 44 '. 324.8
33 S- 2 Se 13%2. 1975. 383. 75.0 994 328.7

5: 6- 2 61 1512. 1808. 295. 59.5 1GC4. 309.7
10 6- 3 o3 1454. 1812. 354 110.0 1030. 337.4
48 s= 3 68 1557 1938. 382. 85.0 e9C. 349.6
53 6- 3 e5 14eC. 1863. 383. 87.5 936. 333.7

24 6- 4 7G 1966. 1841. 353. 86.5 931. 350.4
38 6- 4 75 15c3. 1965. 403. 82,4 1017, 33%.6
3D 6- 6 75 1344. 1979 433. 87.0 912. 366.8
23 6- 5 84 156e. 1966 401. 82 5 844 333.7

3 6- 5 45 3 ' s 7. 2010. 423. 82.0 962. 353.t
3E 6- 5 et ,13. 1893. 380. a8.0 104.. ,rg.g
3; 6- 6 95 $$ 7 C. 2002. 432. 87.5 %S0. 363.8
44 6- 6 97 4442. 1843. 401. 91 0 473. 359.4

33 9- 0 98 1221. 1693. 482. 102.0 627. 492 9
50 >- 6 101 14tc. 1783. 303. 60.0 1G23. 344.7
1C 7- 0 110 14C7. 1694 287. 46.5 793. 4C1.5
25 7- 0 111 A429. 1673. 244.1 24.5 710. 407.0

30 7- 0 115 1434 1740. 286. 45.0 767. 4G4.4
59 7- 0 11# 1332. 1669. 337 89.5 731. 400.7
28 7- 6 120 1441. 1736. 335.. 56.0 793. 431.5
2C 7- 6 121 1316. 1760. 384 62.0 637. 417.9

2! 7- 6 122 1240. 1621. 181.. 57.S 77i. 412.5
3a 7- 6 123 1247. 1640. 352. 75.0 761. 437.C
16 7- 6 124 1917. 1791. 374 62.0 82e. 423.C
48 7- 6 127 1386. 1792. 406. 93.5 741. 436.3

5; 7- 6 12e A234. 1600. 361. 106.0 844 414.C
IC $- 0 131 1176. 1626. 452. 90.5 796. 4St.C2t $- 0 133 704 1205. 501. 154.0 673. 46o.C
4C 6- 6 136 ISte. 1991. 433. 88.0 406. 364.7

56 i- 0 13e 1171. 1594 423. 88 5 77e. 439.C
SC d- 0 135 112C. 1525. 414 109.0 742. 442.C'
IC s- 6 141 1Gsa. 1423. 422. 92.5 603. 4 71.0

| 13 4- 6 142 842. 1227. 395. 121 0 ble. 465.6

2: 1- 6 143 1045. 1471. 426. 71 0 713. 4e0.0 <

43 i- 6 145 1111. 1471. 360. 56.0 646. 4e5.0 !SD $= 6 144 945. 1400. 415. 109.0 $8 7. toS.C '

, 30 9- 3 154 et5. 1371. 506. 123 0 722. 444.C |
l

4: 4- 3 156 Ste. 1369. 403.i 106.0 711. 4eS.3
1010- 0 161 5%e. 1050. 452. 160.0 670. 4o1.4
4513- 0 164 e43. 1204. 380. 106.0 625. 513 0

| 5313- 0 167 71s. 1135. 416. 120.0 60%. 452.0
i

| 2411- 0 16e 136. 775. 239 100.0 623. 355.C
i 4:11- 0 170 636 973. 337. 110.0 472. SC8.C
! 1011- t 172 3%7. 805. 408. 160.3 2et. 401.C

4243044-2
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mum 424304 dEATES 800 17471STICAL DATA

IN171aL Itn# 10E6 F) max 7EMP (DEG FI fue4aaJuht 11Mt !$ECS

Elev Max nah SEAM M4X 114 4E44 max PAN p( A h
12 503.2 484.9 452 2 S31.1 517.2 523.'1 9.5 %.0 9.3
24 e14.0 750.7 183.0 872.7 816.8 843.4 17 5 17.0 17.4
3v 1171 0 4079.7 1121 9 1303.7 1217.1 1260.6 31 5 26.0 28.7
45 1322.s 421v.4 lift.S 1518.2 143F.7 1471.4 52.5 34.0 42.8
60 1446.9 1311.3 1347.4 1733.0 1572.2 1642.5 75.0 41 5 62.4

'

67 ISSA.% 144F.5 1478.9 1863.2 1719.6 1769.4 71.5 St.S 63.8
70 1593.S 14 7a .1 1143.4 1947.6 1802.2 IS76.b 82.S 44.S 75.2
71 1545.6 1474.3 1144.3 1961 3 1797.7 1885.6 78.S 62.0 73.2
72 1602.1 A*60.2 1133.6 1972.8 1751.9 1860.S 106.0 44.2 74.5
74 1393.S 4469.7 1545.0 1982.0 1764.2 1903.0 82.5 59.5 73.0
7S ISe4 1 1458.2 !)3v.3 1990.0 1812.3 1920.8 110.0 f t.S 86.5
70 A S ee .1 1453.0 1530 1 2001.5 1708.5 1907.6 91.S 44.3 80.7
77 15e7.C Ag39.4 1120.4 2009.7 1833 8 1932.3 110.0 e2.6 86.2
78 1509.7 1442.2 1510.0 2031.5 1783.2 1914.8 105.0 60.0 86.3
3, 1493.9 A24e.2 13o9.5 1744.1 1554.9 1664.0 95.0 24.5 58.7

) 90 1416.9 121e . 3 1322.9 1792.1 1594.9 1701.8 108.0 SS.) 76.6
; 90 1276.4 FG3.e 1349 1 1731 9 1204.5 1500.6 154.0 73 0 1C1.4

102 1113.7 e41.w 497.7 1545 2 1226.5 1404.9 121.0 4 3. G 84.4
111 972.S 7FF.1 s94.1 1447.3 1149.4 1244.7 123.0 63.5 90.4
120 823.4 S67.6 703.2 1231 7 1050.1 1154.6 160.0 104.0 133.1

i 132 636.1 4%e.4 *1o.8 972.8 762.8 832.9 133.0 ICt.0 115.5
13e Sve.o aw7.4 483.1 928.4 789.8 852.9 160.0 123.0 140.6

k
N

([ IEPP Kabs tutb f3 ObENCH TEMP 40EG FB 00tNCH lips (SECS
C3
3> ELkV nas nih Ptah max MIN MEau 44: PAN PgAM

i e 12 32.3 27.9 J0.6 348.9 S21 5 556.2 10.0 7.3 9.0' bd 24 bo.1 >>.S 40 4 791.8 744.8 763.E 30.4 28.2 29.1
3v 140.0 132.7 13e.7 936.8 840.6 894.5 8 7.n e 3.9 85.9
4e 219.3 led.S 195.9 1030.9 893.7 951.2 136.6 114.0 126.4
6u 30s.3 223.7 273.2 933.7 878.6 903.2 215.7 208.9 212.5
of 312 2 22F.5 290.a 485.2 950.6 9F0.5 266.8 261.7 264 3
70 354.1 322.9 333.2 990.0 929.0 956.5 299.8 287.7 293.C
71 365.7 343.4 341.4 1059.7 458.0 951.8 310.7 285.7 298.6r

I

72 370. 7 227.7 320.9 1054.4 904 .7 967.5 315.8 292.2 306 4
) 74 los . S 295.4 3De.0 1034.8 881.8 971 9 319.7 309.7 322.6,

| 72 4 00 . 5 354 1 380.e 1060.3 889.S 969.0 349.8 324.7 335.7
To 413.4 249.1 377.S 1016.7 929.2 962.5 150.4 324.8 341.6

1 77 427.1 37v.o *05.9 1048.1 889.1 956.2 365.9 3 4 C.e 332.6
; 7e 430.1 303.5 404.3 1023.2 863.6 946.7 368.4 344.7 360.6

8+ 337.2 244.1 294.S 819.0 695.7 747.5 410.0 3 e 7.9 402 2
90 41a.2 333. 4 37s.9 892.7 741 4 811.S 437.0 412.9 424.7
90 5 00 . 7 379.6 441.5 867.6 673 1 776.9 468.0 434.0 431.4

102 $04.4 293.7 4CF.3 712.9 S17.S 622 8 485.0 46C.0 471 6
; lla 530 5 31o.% 350.6 751.1 541 7 679.0 497.0 43C.0 474.7

170 SSJ.3 3Sv.2 451 4 701.6 624.8 666.9 S13.0 440.0 4 86 . 3
132 336.7 24v.o 276.1 681.5 472 1 579.1 500.0 321 0 400.7
13e 431 1 28v.S 367.4 607.8 284.5 506.7 507.0 364.7 443.7

1

1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 41907B

Test Date: 6/18/80
Test Type: Forced Reflood

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.277 MPa (40.1 psia)
0Initial peak clad temperature and 874 C (1606 F),3C 1.78 m

location (70 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28.4 mm/sec (1.12 in./sec)
Coolant temperature 51 C (124 F)

0 0533 C (529 C - 537 C),Average and range of initial 1.83 rn
0(72 in.) housing temperature 992 F (985 F - 999 F)

.

Initial bundle water level 57.7 mm (2.27 in.)

8. Summary Results:

C. Commente:

Inlet mass flow: -2.0% constant (s)

Total power: -0.25% constant (s)

Housing initial

temperature at

midplane: +5%(a)

s. Relative to run 42430A;

41907B-1
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAT TASK

SUMMARY AND COMMENT SFEET

Run: 42107C

Test Date: 8/19/80
; Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, coplanar,
"

short sleeves>

A. As-Run Test Conditions:

Upper plenum pressure 0.270 MPa (39.2 pala)

Initial peak clad temperature and 8840C (16230F),4C 1.70 m

location (67 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 27.7 mm/sec (1.09 in./sec),

Coolant temperature 51 C (1240F)
0Average and range of initial 1.83 m 498 C (4850C - 5070C)

(72 in.) housing temperature
,
9290F(9050F - 9450F)

Initial bundle water level 57.7 mm (2.27 in.)

8. Summary Results:
,

C. Comments:

j Inlet mass flow: 4% for 50 seconds and -2.5% thereaf ter(s)

! Total powen -0.5% constant (a) ;

|
1

! a. Relative to run 42430 A

42107 C-1
!

. . - . _,. . _ _ . _ _ . . . _ . . . _ . _ _ _ . . _ _ _ = _ _ _ _ _ _ . _ _ _ _ _ - . _ ,. _ . , . . , _ _ . _ _ . _
l



FLECMT StaaEi 21 nJJ oumJLE IEh! SE8 TIS
msg mwnstn42107C

803/ftty tigittal 9a a. na9 Fi timatunE TJ89640J13 QUEn;H JJEh;H
CHa1. 40 af FLC03 f t 98f 8alunt alam T!4! TEMPkEATJdE T19E

80EG 73 (3EG Pa (jig F) flE*31358 lufG F4 tbE20 mall

2a 3 3 9 11C7. 1253. A46. 40.0 est. 88.3
4C 3- 3 11 1261. 1394 433. 31 5 est. 102.0
1C 4- 0 14 1368. 1541. 173. 45.0 879. 152 7
24 S- 0 17 1413. 1692. 279. 60.0 921 224.6

26 S- 7 21 1504 1765. 281. 66 0 414 281 5
10 6- 2 50 5457. 1703. 244. 65.5 946. 338.4
23 6 - 2 53 1487. 1741e 254 66.0 611. 375.6
33 6 - 2 S8 1547. 1763. 221 51.5 737. 370.0

49 6- 2 to 1557. Is l4 262. 60 0 1065. 337.0
51 6- 2 61 1477. 1787. 30v. 90.0 574 366 2
13 6- 1 63 1446 1725. 279. 78.5 4031. 349.9
50 6 3 69 1445. 1721. 276. 59 5 1065. 344.4

24 6- 4 70 1462. 1731. 269. 53.0 1053 307.5
396-4 75 1579. 1852 273. $4.0 475. 372 9
20 6- S 44 1542. Le 34 292. 54.0 453 390.8
3 6- S ?S 1S90. 1906. 3 A 7. 57.5 991. 371 8

35 6 - S 86 1521. 17 b9 247. 56.0 9J3. 386.8
3C 6- 6 95 1572. 1924 351. 50 0 848. 383.7
33 6- 6 96 1548. 16vs. 344 65.5 864. 401.8
46 6- 6 97 1955. 1782. 32 7. 54.0 959 337.6

4C 6- 6 98 1574 Iv18. 34 3. 60.0 845. 401 0
SC 6- 6 101 1550. leGo. 256. 57.5 902. 305.6
1C 7- 0 110 1423, 1688. 265. 54.0 714. 439.0
25 7- 0 111 1451. 1691. 240. 33.5 e98. 444.0

13 7 - 0 115 1453. 1724 271 43.0 e44 444 0
59 7- 0 117 1361. 1022. 261. 52.5 764 427 0
29 7- 6 120 1444 1762. 314. 57.5 fol. 469.0
2: 7- 6 121 1441. 1789. 348. $7.5 401. 467 6

.

26 7- 6 122 1285. 1627. 342. 55.5 745. *s9.8
la 76 123 1428. 1723. 2d S. 54.5 74 3. 4S7.9
39 ?- 6 124 1455. 1781. 326. $6.0 fee. 461.4
49 7- 6 127 1447. 176J. 333. 57.0 745. 456 0

5: 7- 6 129 1427. 1722. 243. 59.3 755. 450 8
1C 8- S 131 1263. 1647 Je4. 77.3 644 500 5
2f 9- 0 133 1132. 1So7. 435. 59.5 ' 724. 493.9
30 4 - 0 136 1328. 1732. *J4. 94.5 7o0. 495.8

54 9- 0 13t 1191. 1542. 151. 71.0 072. 478.7
SC 9- 0 139 1354, 1673. 319. 60.0 752. 479.0
1C *- 6 141 1067. 1464. 402. 66.0 341. 521 0
13 8- 6 34 2 801. 1237. 436. 135 0 611. 499.0

20 9- 6 * * 9 4J TH E8 a3CJdP L E J4 Ia*
49 4- 6 145 1174 1s24 349. SS.S 663. $16.7
S39-6 148 1073. 1454 3S C. 34.5 too. 497 8
33 9 - 3 154 960. 1442. 40 1. 107 0 633. 532.0

41 9 - 3 156 1C67. 1431. 365. 69.0 630. 526.0
1313 - 0 161 $97. 1J04 466. 162.0 751. $11 9
4913- 0 164 898. 1272. 373. 93.0 629 555.0
5310 - 0 167 729. 1117. 3e9. 125.0 730. 496.5

2411 - 0 169 583. 826. 243. 152.3 633. 406.4
4:11- 0 170 677. 1G43. 3o6. 133.0 474 550 0
13t!- 6 172 442. e*6. est. t54.0 Sit. $11.4

42107C2-2:
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 42615D

Test Date: 10/18/80
Test Type: Forced Reflood (second repeat)

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.279 MPa (40.5 psia)

Initial peak clad temperature and 872 C (1602 F),3C 1.78 m
location (70 in.)
Initial peak rod power 2.5 kw/m (0.77 kw/ft)
Flow rate 28.2 mm/sec (1.11 in./sec)

0Coolant temperature 49 C (121 F)
Average and range of initial 1.83 m 501 C (492 C - 508 C),
(72 in.) housing temperature 0933 F (917 F - 946 F)

.

Initial btindle water level 21 mm (0.84 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: approximately +1% with *0.5% oscillations (a)

Total Power: -1% constant (a)

Housing

temperature

at midplane: approximately -2% constant (a)

a. Relative to run 43115D

42615D-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMMENT SHEET

Run: 41515E

Test Date: 12 /4/80
Test Type: Forced Reflood (second repeat)

1

Blockage Configuration: 21 rods blocked, noncoplanar,
i

long sleeves (36%)

A. As-Run Test Conditions:

0.276 NPa (40.1 psia)Upper plenum presstre ?

0Initial peak clad temperature and 874 C (16050F),4C 1.70 m

location (67 in.)

i Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec);

Coolant temperature 51 C (123 F)
Average and range of initial 1.83 m 517 C (5090C - 522 C)
(72 in.) housing temperature 9620F (9490F - 9710F)

Initial bundle water level 38.7 mm (1.52 in.)

8. Summary Results:

i C. Comments:

I Inlet mass flow: -l% with *0.5% oscillations (a)

Housing

temperature
3

at midplane: t1% throughout test (s)
;

a. Relative to run 42215E

!

41515E-1

l
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10 7- 0 44 1467. 1730. 263. 39.0 7e 7. **6.7
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sud 4151SE HE ATE A 800 STAT 15TICAL DATA
1

1ht?!AL Itat tutt tl MAX 7tMP (DEG Fl TUeNadoubL llMk (3LC5

ELas MAX mth tedh MAX MIN MFAN M&M Pah Plah

12 6 62 . 5 631.3 451.5 676.2 647.8 666.4 5.5 S.S . S.)

24 950.1 675.7 % ! 0. 0 987.2 919.2 948.0 15.5 11.5 13.0
1 39 1275.1 1181 1 li1C.2 1397.0 1328.9 1352.5 36.5 3C.) 33.t

4e 1440.3 1364 3 1154.S 1631.5 1549.5 1590.3 51.0 4s.S 45.t'

60 ISte.4 AS06.8 1524.3 1814.6 1812.3 1813.1 82.5 ti.S 71.2
67 1605.2 1504 1 1153 6 1937.4 1768.7 1545.5 102.0 4t.S 7s.2

| 70 1592.2 1544.4 15tt.o le94.5 1671.1 1879.8 97.5 42.3 eg.S
' 73 1484.2 1964.2 1444.2 1794.3 1794.3 1794.3 96.5 44.S 4t.:

74 1517.6 IS10.0 113o.6 1640.6 1020.3 1P30.5 95.0 62.5 to.e

73 1492.3 446S.S 1419.3 1770.9 1750.8 1763.4 107.0 %t.4 44.3

76 15S0.C 1474.t atC2.7 1867.8 1730.8 1790.9 101 0 94.6 46.6

77 1534.4 14et.2 11Co.S 1871 1 1766.4 1799.0 110.0 % ).C - ICC.1
78 IS 7s . 4 44SA.2 1121 6 1931.5 1747.5 1836.5 117.0 94.0 103.4
79 1557.0 4495.5 1$30.o 1914.3 1794.3 1848.1 109.0 94.G 104.c

80 1540.t 1434.4 1448.5 1940.7 1753.1 1845.9 107.0 51.0 101.1
81 1926.8 15do.e 1526.6 1952.2 1952 2 1952.2 110.0 11 C. 0 130.0
82 14 7 3. C 1473.0 1913.0 1865.5 1865.5 1865.5 109.0 ace.0 10o.0
84 1491 2 s.*63.5 1439.0 1759.8 1611.2 1694.0 59.5 31.C 46.4

90 14o9.1 A120.3 1352.5 179a.8 1525.7 1701.1 97.0 3t.5 73.5
90 1295.4 lb2s.4 1217.2 1743.0 140s.7 1638.5 113.0 ts.0 90.2

102 1433 5 767 2 162v.7 1794.3 1116.2 1455.R 113.0 30.0 67.0

111 9el.C 11G.3 43%.S 1449.4 105 e. 3 1264.3 127.0 12.3 104.2
120 1057 4 5 74. 3 led.3 1422.7 103e.7 1182.8 159.0 66.C 120.0
132 657 2 461.3 $40.9 1017 1 739.9 819.1 151.0 45.0 127.b

f$ 13e See.7 254.7 441.7 e27.1 774.2 800.6 160.0 111.0 143.5

An
W
(n itPr mast abE6 fa QUENCH TE MP (DEG F4 20Li6d ein6 tatC)

P1

da EL E V MAX n1M PEAh MAX MIN ME4N M4I hlh RLah
12 16.3 13.6 14.9 621 3 593.1 608.1 14.5 14.3 17.3
24 43.4 33.4 3e.0 766.3 743.0 757.6 43.9 43.4 43.7
39 151 4 121.S 142.3 914.0 427.4 861.2 112.9 9%.4 106.2
46 206 7 189 2 195.s 959.t 929.2 944.2 14o.8 144.o 146.6
60 305.5 260 2 284.6 970.5 928.4 944.5 246.7 231.3 234.2
67 310.1 24e.% is!.e 1033.3 456.4 933.0 317.8 2tC.7 156.6

79 32s.4 301.6 311 0 959.2 494.3 925.8 339.7 31%.t J26.t

73 310.1 310 1 310.1 e17.2 417.2 817.2 129.5 324.3 329.S
74 323 0 304.3 313.7 e16.9 691.9 754.4 360.4 34%.1 354.7
75 2d6.5 266 4 J64 1 967.7 675.5 771.6 384.0 34t.6 354.1
7o 329.4 247.6 2eo.2 1062.8 666.0 853.8 403.0 34C.3 464.3
77 316.2 255 6 291 2 964.7 696.6 853.5 409.9 3S t.c 3 7 e.1
7e 368.2 23).3 114.9 1126.6 730.0 885.8 414.7 36t.3 306.7
79 357.3 234 0 317.5 .945.4 805.7 896.8 193.9 311. t 346.3
80 413.0 266.7 357 4 943.8 763.4 874.5 432.6 3t%.2 409.6

81 425 3 423.3 425.3 e40.2 840.2 840.2 422.7 422.7 422.7
82 392.5 362 .5 352.5 891.8 691.8 891.8 405.5 401.3 4C5.5
84 2 90 . 0 221.7 255.0 806.3 68e.0 763.0 459.0 413.4 433.t

90 494.2 242.S 34e.6 e46.9 700.7 780.9 512.0 44%.6 467.6

96 466. 3 372 7 421.3 807.7 695.0 769.2 506.2 444 1 4t6.%
102 542.5 320 5 '42o.1 802.1 658.7 715.3 528.9 342.5 4t4.3

111 5 u0. 6 337.3 424.6 665.7 52 2 .5 601.8 552.0 443.0 521.3
120 513 4 2st.6 414.5 741 8 2d3.4 599.4 555.0 250.4 457.2
132 359 . 6 2b2.6 ifd.2 567.4 510.4 540.7 503.0 A t l. 4 441.t

13e 479.5 23o.4 350.9 542.8 524.8 533.8 460.0 42%.0 444.5

.

A



I N .0 N*0stacet-unser ai-ees eveo64 rest sinies
ese eisist nas tawanarvets
Custfm test Issa rest lasse 360ss

2000.0

1000.0 '

t750.0

N
1500.0

F50.00 S7 3
r "% 1250.0-

-

..

1000.0N
_

3m

750.00
3 M 3

f250.00 f500.00

u. 2 .= 1 - 21. ,,0.00<.
.

-

0.0 " - ^

32.000
8 8 8 8 8 8

2 N N N N N N
tasas a utsees B

* *
rLigat-stasat al-est evoets itst stells .

ese essaw meat reansrae costracitats
ceases nose asia rass tasse asess

300.00 C

/
g50.000

O 250.00 8

T*
y 40.000 g

f200.00 k
a

E 30.000 i
7= 150.00

- # '

100.00 -e '," g f 5A _l'fy

10.000M.000
$ $y <

= 0.0 ii_ 0.0
' "

W

4 0.000 -
~- -0. W J

8 8 8 8 8 8
9 i. E E 8 $' N

~ ~

n - ~

ttset 4 sitenes B

41515 E-4

_. - ____ - ._ - _ _ . _ - _ - . ._. _ . - _ - - . _ - . .-



1 N .0 -

E:0rucet-Maur ai-een saaeu ress units
ese essiu cLas re wtearwees
tessra sasi sasa sees sesse esses

2000.0

1000.0 ' -

1750.0

\
150.00 %

1250.0,
,

.

5 20.. -. 1000.0 $'

i Nd % im..
: % :
f250.00 f500.00

" - - - < <
: e =: ,,0.00

0.0 -'--

32.000
8 8 8 8 8 8
! k k h $ $

t.4 e utenes a

'"
racer-uant as-ees ossou rest welts O'Nsom essau near retsstes coerricitets
cm/sta laag sata gest talte tests

300.00 C

50.000 g

~ 250.00 I-
4y 1 40.000 g

1200.00 /. -

g
5 / 30.000 $
E150.00 t h

#
,

100.00 -
*

x " 's[hW .KP |+
~ Y C# "' '

57.
10.000I I/ w :

e '
; 0.0 0.0
y

-50.000 "-- -4.9090
8 8 8 8 8 8
N N N N N No

n su . css ,

41515E-5

__- - . . , . _ _ _ . _ . . . _ - _. __ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ - . _ . _ . _ _ _ _ _ _ _ _ . ,



.

|
|
I
1

I

IN 0 --

,uc.. ... . a ii.i.i,.u ii, Nil:8 !
. ,.. i i.n,. u ,n,.. . .. ,. . ,. ...,,

2000.0

#x- I
1000.0

!?50.0

1500.0
-rio.00

7 m x 1250.0
. .[ ,

-

i . 00 N,N. i000.0 i
. , .

m.x 1E.
. .

e- ~
>' :i % w i300.00, m .00 ' */ L . . m ._ _ ..

- - - -- 250.00

0.0 - - - 32.000

8 8 8 8 8 8

i i i i i i
.. .w.,

l

i

1
l *" - -

ta:863
, u.,c ...u,. . , ., ,s..v... i,i,,t. ,t,u,,s t ti.,,

.e. .. .t.w, . .t . ,,. .. ,,,,. ,,,,,

300.00
~

50.000 g

SN" I-r

y / .0.000 ( j

>
!,00.00 s !

a 1J
} E

30.000 3 '

E F
JI 150 00

20 * 0 |/. N
g100.00 _ _ + - j g,

s - .
,

10.000
M.000

i
2

0.0; 0.0 L
m

50.000 - - -4.0090-

k k k k k k
8 E R H R .- 9

,, .w ,,

41515E-6

_ _ _ _ . ._. _ _ _ .. . _ . . _ - ___ _. _ _. _._.



.

*

rLICat.St atti 33-e00 tweets itst Stetts :
eve 4SISE tweett vette ftmptsatuets
Ca#Stu toest teert 395/8 198#4 19911

2000.0

1000.0
1750.0

ttst% iS=.0
,,0.00

1250.0.

E %
-

1000.0 $500.00
M N :I 750.00 1

E % 3
'

I % -

)g 250.00 500.00

0 C ,000 r2 0 0: 250.00'

0.0 ~^^

32.000
8 8 8 8 8 8

$ N N N N N $
fint i sitenes s

|

1 .0 EN:0atstar.stastr al-see evnets rtst steils
ave eastSt evoett vapee 7tmpleatsell
Custfu leest setta 197#8 39 tie 197tS

2000.0
,

l |1000.0
1750.0

1500.0
,

^
750.00 ) 1250.0

,
,

.

$ h 1000.0 $
_ 500.00 .

.
.

) 750.00 1

: :
ff250.00 500.00

^0 5: :::^" 000 .20 . 02 0 250.00.

0.0
^^ 32.000

8 8 8 8 8 8

E R R $..
flat i lltesel 8

41515E-7

__ _.



~

,

1

** #Lital-St aSET 43-e00 eveDL3 Ttti $lettS
ese etstSt meeste6 ftmettafveg 1750.0
(mslta 741st illst #6Fil #flis 2Bist

1500.0M .00

- 1250.3

hw m600.00
in00.0,

s :-

-- 750.00

. W .00 - , , ,
'

y
| 2 500.00 I

1 55 "*"I I t

" "
. M.. .L.. .L L, .L _ .. .. ,. . ...

j . . . . . - - - . -- -- 250.00

0.0
"- 32.000

I 8 8 8 8 8 8
_

8 I 8, $ $
=
. .

fint i SEteett 8

|

l

$b'!*
rittur-stasas as-een sweets ress steiss
ese etsist riuse state timetearents
caisvu assis ansia ate <3 attie assi$

2000.0

1000.0
1750.0

1500.0
750.00

| '250.0
-

.- % m,

q -

| $ % 1000.0 $500.00 .f. .

} 750.00 }
: :

, h250.00 [500.00

| "P" 0 ' ': r- _N " : : O " r -" ! r? " -'"'2 250.00
*

.

0.0 ^^ 32.000

8 8 8 8 8 8 .

l 8 8 E 8, $ $s <o - ~

faut 4 StteeGt 8 i

(
i

'

41515 E-8

__ . _ . . - - , . - - - . -_ _



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

|

8250 8 IfN:9,a c e ... . . . .. .es a vii, ii . n
.
c e, . n..n.,i. en,.c.e ,a sus.,.,v,i .. .. n..,e, . ,..,.

2000.0

tm.0
- ?*

-- 1750.0

'*-w,,,,,, .

. - 1250.0
.

. =

j"" 1000.0 $S

3 j -

| ?$0.00 }. ==
:',

250.00 W .00 |
t ,, 0 "! 250.00

"" ^

0.0 32.000
8 8 8 8 8 8

9 8 2 I 8 $
o

a
fleet e Stt l 9

*

' f Lit et st agg s ,g-ao. 69e0Lt TE %f tie.lti
'

eve el e(e,gru ,11)( L.,a* F,Lv10 ftmete tv t33,3 31, ,33,3 gig,e sig,5

250.00 | 500.00
-,

200.00 00.00

* *

~ 150.00 g r- m'nm *
300 00 ~w

~f - . : : : : : - c : " . ' . f.
.

j IM.00
200.00 !: :

I I= 50.000 ' ' ' ' ' ' ' #

100.00

0.0 ^

32.000
8 8 8 8 8 8
8 E a ! 3 a

, i .. e in.e., ,

41515E.9

_ _ _ _ - _ _ _ _ _ _ _



,
_________

!

3 ' "'
~ hWH

, a..,c . . . u . u . .. .,.....a. t o
nie u.a.

c . . n..n. ,t. 6. i .,,u
.

i. , ...,. n i,. n. ,,

g-30.000
4.0000

25.000

- 3.0000

': -m %" '

/ 2.0000 *
,

; / *
3 10.000
.

1.0000 gg

i I. . . d . J" E
5.0000

0.0 IO D ^.' '. O ^.7 Tie-^ ^ ; ". ". '5 0.0'" "'
_ .

-4.3994 -" -0.7251

8 8 8 8 8 8 8
9 $ $ i $ 5 i $
o - ~ m a a a ~

f tset a $ttee.1 e

* *
FLECNT SE ASET 21 R00 BUNDLE TE57 RUN 41515E

ME ASURED BY TURBINE METER
R ATE OF FLOODING 1.7500

,
-w "

" 40.000 w

g 1.5000 C
5 . 5
0 1.2500 0
= 30.000 <

, _ _ _ __ __ _ _ _ _
==

_ _ __ ___

t.0000 $$
'

5
-

3
o o

y20.W
,

O.7500 2

0.5000

10.000

0.2500 l
!

0.0 '' -- 0.0
"8 8 8 8 8 8 .8 =

.% $ s i s. s,, $ 6
. ~ . , . -

'
TIME ESECONOSI

41515 E-10

_ _ _ _ _ _ _ _ _ _ _ - _ _



_ _ _ _ _ _ _ _ _ - . _ _ _ _ _ _

* *

FLECMT SE ASET 21 R00 8UNDLE TEST Rum 41515E

0.! M
EFFLUENCE R ATE FROM EtHAUST ORIFICE

0.0400 *

0.0000 G
1a

5 0.0300 I * d

E. | [ k 8" 5
.

2 3

3 0.0200 *
* 9.0400 "

: :
:r =
* 0.0100 0.0200

'0.0 O.0

8 8 8 8 8 8 8 8
b k k b h b $

TIME (SEC0u058

hb".0 FLECMT SE ASET 21 R00 8UNOLE TEST RUN 4 tSISE
t=M A55 INJECTED 2=T0f AL M A!5 INVENTORY
3=5TE AM OUT 4=Ll0Ul0 COLLECTED 5=MA55 IN BUNDLE 40.000

35.000
, , ,

#
70.000

30.000

60.000
25.000 "

-

G 50.000 Eg

20.000
$ 40.000 $

#15.000 F
30.000

3 #10 000

f5.0000
_ y

- 30,000
, , ,

p
2 W'

,
; 9,

, ,L

O.0 *
p

*- - 0.0

-

8 8 8 8 8 8 8 88
h $ $ $ $ h 5 $$
'

TIME ISECON05)

1

1

41515E-11

- - _ _ .



__-_-_____ -

|

*

FLECMT SE A$ET 21 R00 BUNOLE TEST SERIES
--

.RUN etSISE MEATER R0ts*
12.500

w QUENCH TIMES (ALL T/C ,

3.5000
- - ."

= . . ,w

* * * * " ' " 10.000 [:t

. 3.0000
e a ese

e e ao me ,
z g,y , .-. *o ** * 7.5000

-me
*.- 2.0000 "' - 4:, p.- ,,

5.0000 >
* 1.5001 "

.w
, a

" l.00J0 m ,
w

2.500C
*

0.5000
4

0.0
~ ^ ~ 0.0

8 8 8 8 8 8 8 8

N N N N N N N No
OUENCH TIME (SEC)

*

FLECHT SE ASET 21 R00 BUNOLE TEST SERIES
,

RUN 41585E MOUSING
~

.

12.500w QUENCM TIMES IALL T/C ,
,,

.*
3.5000

w e ,

- i0.000 :E
3.0000

e e
-

: 2.= .. . of.m
-

- es
- 2.0000 ,

e se ,<
5.0000 >

* I 5000 ==

*~
e "

.4

w 1.0000 .e
2.5000

**
0.5000 l

,e

0.0
---- 0.0

8 8 8 3 8 g 3
$ E' I' $. 8 6'

*
. -o -

QUENCM TIME ISEC

41515E-12

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



-.

3.G930 0.5356
FLECHT SE ASET 21 R00 BUNDLE TEST RUN 41515E3* g g
LE V E LIFil 0-1 1-2 Z-3 3-4 4-5 5-s 0.5000

3.0000 ,

_7 7 .. - - . _ ' _ __ _ _ . . .

1 2 4 5 6

_,

' '' *2 .[ ) J O. . . . . . . .. .

s y,$onn - -- .- . , - e
5 g S

[o o

O W 1 0.3000 02 0000

I

o 1.5000 o
" ' "

0.2000 ~

j LMMI1.0000

f || 0.1000
0.5000 '

|
'" "

| 0.0 . S- 3 . ! ! . 0.0
8 8 8 8 8 8 8 88

$ b h $ h $ b
'

TIME ISECON05

* *

FLECMT SE ASET 21 R00 BUNDLL TEST RUN 41515E
LE V E tt Fil 0-1 1-2 2-3 3-4 4-5 5-6

1 2 3 4 5 6

' " " '" '1.0000 _ 0 0 - 1.0000

'

)

: L - 0.7500
:- 0.7500 -

,

u .

- -

ga o
~ 0.5000 0.5000 j,

'0.2500

_.N..n O.2500

u,. .. .. ... ...gv
3

,

.'- -2 OO OO OOO Y O 'f 0.00.0

g a 8 8 8 8 8 9.
a e a a a a ee

*

TIME (SECONOS)

41515E-13

. _ _ _ _.



_._ -_ - - . - - . -_

>

* *

FLECHT SE ASET 21 R00 BUNOLE TEST RUN 4515E
LE V E Lt ril 6-7 7-8 8-3 3-10 10-11 11-12 0.5000,

1 2 3 4 5 6

I i i13,000o

*
3 ;

g2.5000
- *

g( h2.0000
O.3000'

| a a

~*

0.2000

1.0000 -

0.t000
0.5000

$
' - - ' ._ 0.00.0 -_. ... .. . . " . ' . .. ,, ,_ .

8 8 8 8 8 8 8 $
%. $ 8 $ $ $ $ 5
'

TIME ISECON05:

*

FLECni SE ASET 21 R00 BUNDLE TEST RUN 415tSE
LEVEttFT E-7 7-8 8-3 3-10 10-11 11-12

1 2 3 4 5 6

i ls e IJn ..,.w.v m w w r rg,oooo 1.0000

, W,
$0,.7500 0.7500 $
=

"
;

| aa

j0.5000 0.5000 g

|

l.
- . 0.25000.2500

' '"'"-
'' O.00.0

8 8 8 8 8 8 9.| [
# a a 8 9 a e8

TIME (SECONOS

i 41515 E-14

_ _ . . - _ _ _ . _ . . _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . _ - . _ _ _ _ _ - _ _ . _._ __ . _ _ _ _ _ . . ___.._ __ _ _



FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

R un: 41807F

Test Date: 6/26/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test C ondit!ons:

Upper plenum pressure 0.277 MPa (40.2 psia)

Initial peak clad temperature and 8730C (16030F),3C 1.78 m

location (70 in.)

Initial peak rod power 2.56 kw/m (0.778 kw/ft)
Flow rate 28.07 mm/sec (1.105 in./sec)
Coolant temperatum 490C (121 F)

Average and range of initial 1.83 m 502 C (4890C - 5100C)

936 F (9130F - 9500 )0 F(72 in.) housing temperature

Initial bundle water level 29.0 mm (1.14 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: -2.0% to 100 seconds and -2.5% thereaf ter(s)

Tota' power: -0.25% constant (a)

a. Relative to run 42430 A

,

41807F-1
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aus num344 418 G 7F

0007tity 7143flaL 4 4 I1 Ru t ( E M P ha aib4 E TJ84680J43 QUtNCH 3JtM3M
CMat. 40 47 FLOQ3 f t1810 aihWE 4161 714f TE4estatsas itgt
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og 3- 3 6 1250. 1364 105. 33.0 840. 99.7
1C 4- 0 7 1378. 15 H. 161. 44.5 908. 151 4
24 S- 0 12 1513. 1820. 337 73.0 959. 222 0

24 S- 7 14 1525. 1765. 240. 50 0 927. 274.8
SC 6- 2 33 1445. 1709. 264. 64.0 267. S60 0
20 6- 3 37 1491. 4697. 207. $2.0 691. 346 6
10 6- 4 46 1467. 1667. 200. 61.0 948. 305.8

30 6- 4 50 1487. 1834. 347. 83 0 244 635.0
49 6- 4 51 1546. 1730. 184. $0.0 Sul. 350 2
50 6- 4 56 1474 1654. 180. $0 0 fos. 350 0
10 6- S 58 1464. 1684. 220 50.5 961. 313.7

24 4. S 59 1462. 1700. 238. $ 3.0 861. 300.9
23 6= 1 62 1527. 1739 211 $2.0 789. 355 4
38 6- S 63 1556. 1e07. 251. 61 5 571. 367.0
3C 6- 6 69 1551. 1469. 318. 83.0 1134. 345.3

3t g 6 70 1478. 1737. 260. 53,0 207. 383.0
4 6- 6 73 1584 1816. 232. $2 0 784. 358 0
S: 6- 6 76 1533 1727, 175. $0 5 861. 366.9
33 6 - 7 85 1574. 1647. 273. 84 5 794. 365.1

30 6 - 8 93 1591. 1884. 292. 95 0 925. 362.9
44 6- 8 95 1432. 1704 272. 35.0 991. 317 710 7- 0 109 1495. 1684 18 9. 36.5 647 418 0
28 7- 0 114 1513. 1600. 164 36.5 778. 391 0

30 7- 0 113 1559. 1722. 163. 36 0 759. 388.8
58 7- 0 117 1376. 1571. 196. 37.5 654. 42 8. e
28 7- 6 120 1485. 1743. 258. 50 0 896 419 0
2C 7- 6 121 1506. 1770. 264 52.5 484 417.9

2E 7- 6 123 1354 1574 221. 60 5 827. 407.5
3a 7- 6 124 1471. 1645 214. 50 0 846. 417 5
38 7- 6 125 1936. 1793. 257. e i. S 796. 431 4
44 7- 6 129 1494 1756. 262. 60.3 822. 429.0

SC 7- 6 132 1+S9. 1692. 233. $2.0 824. 435.9
1; 8- 0 133 1322. 1604 252. 52 6 765. 459 3
FE 8- 0 136 1207. 145&. 243. 50.0 740. 441 4
33 8 - 0 138 1390. 1707. 31 7 63.0 884. 432 0

SS S- 0 163 1269. 1555. 286. S 5. 0 648. *ea.S
S 9- 0 144 1346. 1644 298. 83 5 741. 467 3
1C 8 - 6 145 1137. 1441. 303. 52 5 625 484.7
10 4- 6 34 6 1031. 1265. 234 38.5 659. 452.0

2 8- 6 148 1240. 1613. 374. 75.5 746. 469.9
44 8- 6 153 1223. 1569 346. $2 0 672. 487 0
53 8 - 6 155 1150 1449. 294 85.0 634. 481 5
30 9- 3 159 1068. 1427. 3S 9. 34.5 705. 474.4

4C 9- 3 161 1104. 1477. 373. 54 0 640 445.9
1910- 0 164 656. 1102. 446. 151 0 715. 476.9
4810- 0 168 914 1304 389. 14.0 592. 511.0
5319 0 169 786. 1155. 369. 125.0 664 455.4

2411- 0 171 555. 8 00. 245. 127 0 563 437.1
4:11- 0 172 715. 1654. 339. 125.0 509. 311 6
tott- 6 174 288. 4 34. 547. 155.0 574 485.9
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 42804A

Test Date: 4/2/00
Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.273 MPa (39.6 psia)

Initial peak clad temperature and 874 C (1605 F),3C 1.83 m

location (72 In.)

Initial peak rod power 1.0 kw/m (0.32 kw/ft)

Flow rate 13 mm/see (0.52 in./sec)

Coolant temperatum 50 C (122 F)
0 0522 C (516 C - 525 C)Average and range of initial 1.83 m

(72 in.) housing temperature 971 F(960 F -9770F)
Initial bundle water level 32.3 mm (1.27 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: approximately 1.9% increase at 260 seconds (a)

Total power: exponentially increadng f rom 0% to -2.5% by 220 seconds (a)

y

a. Relative to specified conditions

42804A-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMhENT SFEET

Run: 42204B

Test Date: 6 /20/80

Test Type: Forced Refloud

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.274 MPa (39.7 pala) |

Initial peak clad temperature and 8780C (1613 F),3C 1.78 m0

location (70 in.)

Initial peak rod power 0.99 kw/m (0.30 kw/f t)

Flow rate 13 mm/sec (0.52 in./sec)
0Coolant temperatum 52 C (125 F)

Average and range of initial 1.83 m 547 C (541 C - 5490C)

(72 in.) housing temperature 1016 F(1006CF - 1021 F)
'

Initial bundle water level 36.1 mm (1.42 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: -1% to 80 seconds,-0.5% to 260 seconds, and -3% thereaf ter(a)

Total power: -0.5% linearly increasing to +1.25%(a)

Housing initial

temperature at

midplane: +7%(a)

a. Relative to run 42804A

42204B-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SWET

Run: 42804C
s

Test Date: 8/27/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, coplanar,
~

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.273 MPa (39.6 psia)

Initial peak ciad temperature and 877 C (1610 F),4C 1.70 m

location (67 in.)

Initial peak rod power 0.98 kw/m (0.30 kw/ft)
Flow rate 13 mm/sec (0.52 in./sec)
Coolant temperature 490C (1210F)

0Average and range of initial 1.83 m 529 C (516 C - 538 C)
,

(72 in.) housing temperature ,9850F (960 F - 10010F)
Initial bundle water level 29.0 mm (1.14 in.)

8. Summary Results:

:

| C. Comments:

Inlet mass flow: +6% for 10 seconds, -0.5% to 150 seconds; increased to -1.5%

thereafter(s)

Total power: . -0.5% linearly increasing to +1.25%(a)
.

'

.

s

\

a. Relative to run 42804 A
;

s

; 42804 C-1

___ _ _ _ , __. __ __ _ _ -._. _ __- . _ . . . - .-



_ _ _ _ _ - - _ _ ..

.

.

|

F6ssn7 baalif 21 tc) 4J40LE 7f37 Stetts -

e La huiste 479 04C
IQ3/8biv IAh!74sk easimum fam* Eta 7ust fuegae0H40 dhahCn Gut >C h '

CnaN. bd al 66Gwd 7sM#sdafd56 Alif 7tM8 7EA#Rgalbki 7thi
(wie () 4 Jaw F1 (074 F1 (SEC34051 40t6 78 454CanO58

ta 1 3 % Aged. 1125. 44 45.S e14 108.8
4: 3- 3 11 124t. 1254 24 25.0 e&3. Lie.C
1: 4- 0 14 43:2. 1*02. 50, 43.0 fe 2. 103.42a $= 0 17 1349 1507. 113. 64.5 fvv. 2 32. 9

24 S- 7 21 ASC4. 1604 90. 64.5 e56. 275.6
13 6- 2 SC 1443. 1S91. 126. 121 0 e42. 344.t
20 e- 2 S3 14%e. leet. 190. 121.0 037. 349.C

- 33 6- 2 Se 133s. 1710, 152. 86.5 est. 153.1

43 $= 2 oC ist!. 1671. 107 92.9 f a c. 348.4'

5* e- 2 el 1971. 16*e. 179.4 106 0 AC6e. 32t.710 4k3 e3 Atte. 1544 145.1 121.0 sete 334.%
50 6- 3 65 1440. 1595. 119. 84.0 e3 3. 348.e

_

2 a t- * 70 1453. 15e1. 120. 87.0 eSo. 325.1
34 6- * FS 1517. 1696. 120. 67 0 775. 350.6
2J 6- S e4 '$49 lov5. 191. 47.5 7e ). 3et.%3C e- S e5 4344. 1769. 174 45.5 7es. 354.4

3d 6- 5 do 45a2. 1608. 96. 82.5 636. 333.e
3 6- 6 <> 4549 1771. 291. 90.5 7e 7. 3e6.7
33 6- e de AS**. 1736. 193. 80.0 73 . J72.4
44 6- e +7 4437. 1611. 154 106.0 ,go). 3o3 4

4: 6- e vd !!al. 1745. 179 26.5 eC2. 123.S
5 6- s- tw& &S32. 1633. 101. 47.0 604. 300.31; 7 'O 110 a3te. 1635. 241. 121.0 tea. 349.G
24 7- 0 161 44C3. 1oe0. 277. 101 0 a%e. 354.7

3) 7- 0 &&S 1442. 1712, 300. 104.0 '713. 3eQ.9
55 7- G tai 13 4 1527, 203. 122.0 e10. 353.7
** 7- 6 42C 131c. 16*9 273. 122.0 731. 421.52C 7- 6 126 13c7. 1674. 311. 137.0 e73. 431 1

25 7- o ' 122 LCs!. 1447 612. 179.4 e 4 7. 419.4
34 7- 6 423 1333. 16J5. 232. 122.0 73c. *C4 1
36 7- 6 62* 1462. leet. 279 121 0 726. 420.e
44 7- 6 a27 13%4. loS7. ?66 . 121.0 72s. 426.0

s

SC 7- 6 . 12e 43ew. 1545. 215. 122.0 737. *CS.41C e- 0 131 1154 1537. 378. 172.0 076. 437.62i 4- C 143 vsd. los2. 531. 222.0 cst. 459.7
30 4- 0 a3e 1249. 1037. 397. 101.0' 674. 43e.3

Se s- r 134 1133. 1464 311. 204.0 714. 4e1 7
3; a- 0 149 - 12%d. -1563. 267. 156.0 707. 437.0
1C s- e a*1 477. 1 67. 510. 157.0 334. 4et.t
13 s- 6 12 Ite. 13e3. 617. 187 0 452. 444.4

2: 5- 6 e *e -s 8 aa a abcJ L76 i oa 7ae
44 .- 6 1*! 14ts. 1*42. 197 141.0 Sts. 989.6 ;50 s= e att $44. 4430. 431. 202.0- 564 481.430 8- 3 15, 9LQ. 14*0. S40. 214 0 632. 509 2

4C 8- 3 ISt 4c3. 1424 441. 221.0 6 * F, 3Ce.t1013- O sol 142. 962. 390. 283.0 e*e. " SC+.C
4613- 0 tot e37. 12v4. 462. 25o.0 613 536.G
S313- 0 ao? e 42. 10e3. 192. 213.0 744. 477.1

2h11- 0 toe 113. 754 200. 337.0 ' 303. 522.$4111- 0 17C t4C. 1079. 438. 214.0 S43. 541 0
ILal- e 172 2se. 76 1. 475. 316.0- 507. 330.4

42804( -2:

.

. _ _ _ _ _ . _ _ . _ _ . _ . _ - . _ _ . .



muN 42dQ4C HtATat Aon ST.si t!C AL D AT A

th4Tlat Itar Gute il MAX TanP (OfG Fl TUANamoung lint (SgC I '

flav na man rcan MAX MIN 1 Eau nas eth Ptah
12 073.C Svv.h (23.9 67S.2 604.6 629.6 9.5 3.0 7.3
2, 9u3.7 eJJ.2 ao?.s 916.1 e44.7 882.3 24.5 13.0 16.2
3v 1222.5 .oew.4 113e.e 1253.6 1126.5 1192.5 48.5 23.0 39.4

4o 1374.7 1304.2 1332.4 1439.a 1 364.5 *398.8 57.0 43.C 47.9.

60 13vv.o . 137e.1 1340.5 1532.2 1507.4 1516.0 82.0 64.5 7C.e
67 160d.5 474.6 131v.7 1722.9 1592.7 1628.8 82.0 63.9 72.8

fu 12vs.2 attS.) 1 50.o 1760.9 1628.7 1698.5 84.5 tt.S 74.4

7a 1522.7 145F.5 !!22.4 1750.8 1622 1 16b4.6 87.5 e 3.0 at.%

72 1512.7 14%v.2 1100.0 1629.2 1647.2 1653.2- 87.5 tS.) 76.S
7, 12Fv.2 1443 7 1:12.0 1729.6 1573.3 1652.4 141.0 t3.5 54.3

75 15v4.e a 4 4e . 3 1133.9 1729.6 15 GO .S 1654.0 121.0 e 3.2 e4.4

( To soww.3 43e.7 !!3u.0 1747.5 1583.0 1651.9 137.0 e5.0 65.2
FF abv1.1 4400.G 1521.1 1F65.3 159. 9 1670.2 121.0 81.3 90.6

7e 1 Sed.S a3ae.1 atCc.e 1770.6 1595.2 1675.3 157.0 t i.e 4C1.6
1, 1433.5 1174.0 13 2.5 1715.1 1423.7 1619.3 176.0 et.w 117.3
99 1902 3 1G65.s 133e.o 16el.0 1496.6 1620.5 179.0 121.C 435.4
do 4 3so. 3 v Sw .1 1407.* 1647.2 1464.4 1563.3 222.0 13t.0 173.1

102 1103.7 Foo.4 So*.S 1254.2 1343 4 1473.7 205.0 141.0 162.3
111 999.5 19w.3 %32.6 1439.8 1246.1 1368.6 279.0 JC3.b 226.0

12e eso.5 Sv2.4 12o.3 1305.4 982.3 1199.6 283.4 low.o 234.3
134 o *w . = *e..a SSo.e 1078.9 753.5 863.6 337.0 dia.o 263.s

13e 022.5 4as.o 473.e 972.6 760.7 850.6 316.0 2Gt.0 267.4

t>

b$ TcPr mass to G >$ JUEmCH Ti4P E0fG FI 0'J L,tsd I!ns 131C1

C3
'" :L c e naA Man teaN 14E MAN 1F49 9&E P ah Ptah

1

| f) 12 22 2.1 3.7 645.2 545.4 614.5 21 4 it.9 19.7
da 24 Ja.2 11 3 15.u 763.5 722.6 737.5 56.7 5 .2 15.5

35 c2.9 27.0 43.7 e29.6 763.5 802.4 118.6 10t.e 114.1
42 el.2 45.5 ed.9 749.2 7F6.3 716.0 165.9 154.7 163.1
ow a 32. S aA3.3 423 4 62 3. 6 762.2 905.0 235.9 23L.v 233.2
67 121.4 v7.5 103 1 924.2 436.5 968.7 279.8 2 72.3 275.e
7w loset a12.6 14a.9 4s6.6 643.9 670.0 108.7 29e.7 303.5
71 201.3 443 1 let.7 96F.6 863.3 935.0 113.8 3 0 3.e 3G9.7 i

'

72 ISv.w 134.4 147.2 911.3 e71.5 831.4 105.6 344.3 305.1
74 low.4 100.3 137.4 d56.5 636.7 748.7 353.1 321.7 342.e
72 1*i.5 72.4 .140 2 e61 3 736.3 807.4 156.9 344.1 349.7 'j

| Fo 166.6 $4.o aga.9 e58.5 734.3 704.2 361.0 323.3 34v.4
'

i 77 l oe . 9 92.7 149.1 e58.0 792.7 818.6 370.9 3 4a. 6 359.4 |

7e 224.2 aCw.e ice.7 467.2 751 7 795.3 376.7 344.4 3t4.4
89 311. 7 Jus.2 203.9 410.0 598.0 692.7 199.0 323.7 3el.1 ;

19s 412. C 213 2 2el.v Fe 3 0 e4F.1 F?5.0 431.7 371.s 413.2
'

9e 531.S 20o.6 353.6 To6.7 459 1 705.6 463.9 4 3 7.e 4$2.0
102 61o.5 soo.6 4ev.2 368.9 451 5 537.6 492.0 46%.4 4e2.4 i

lla $ 3v. 7 37..a 4J6.0 670.3 606.1 646.6 511.0 t oG. u 299.9 !
120 5 3v. e 3ev.o 4o0., 739.7 59J.9 654.1 536.0 449.9 302.9 f

132 4 4a . 4 266.6 36 .e 722.2 $32.8 609.0 541.0 416 1 473.9 '

!13e 475.1 Jso.6 315.e 469.7 285.6 599.1 550.4 32t.0 444.6

i

- _ . __ __ . .



. _ _ _ _ _ _ _ - _ _ _ .
. ..

FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SI-EET

Run: 42404D

Test Date: 10/17/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test C onditions:

Upper plenum pressure 0.278 NPa (40.3 psia)

Initial peak clad temperature and 8780C (1613 F),3C 1.78 m

location (70 in.)
Initial peak rod power 1.0 kw/m (0.31 kw/f t)
Flow rate 13 mm/sec (0.51 in./sec)
Coolant temperatum 510C (124 F)

Average and range of initial 1.83 m 542 C (532 C - 5500C)

(72 in.) housing temperature ,1007 F (9890F - 1022 F)
,

Initial bundle water level 50.5 mm (1.99 in.)

8. Summary Results:
,

|
,

C. Comments:

Inlet mass flow: -0.5% for 260 seconds, and decreased to -3% thereaf ter(a)

Total power: -0.5% constant (8)

Housing initial

temperature at

midplane: approximately w>[

a. Relative to run 42804 A

42404 D-1
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FLIC4T 3EAaET 21 AJQ 86mw LE Ts a f 18 81 E $
dJ1 nJ A 3i4 4 240 40

000fELEW T!4171AL 14Aamum TEnrEmaiunt T'JR1440J13 Q UE NC H QJENCM
C441 40 AT FLOC 3 Ti9'E 4 AIW s sine ft9E TEMPnEATJaE flME

(DEG FI (3EG Fa tsiG F1 (3E134011 (CE4 FI (SEC3405)

24 3- 3 7 1090. 1136. 40. 45.5 792. 115.7
4C 3- 3 9 1203. 1241. 3e. 36.5 816. 115 2
1C 4 0 10 1306. 1351. 45, 45.5 800 152.9
2 A 5- 0 13 1393 6527. 134 76.5 844. 233.9

24 5- 7 16 1475. 1578. 10 3. 53 0 848. 275.3
23 %. 2 30 1539. le a f. 148. $ 7. 5 808. 328.9
30 6- 2 55 1530. 1733. 233. 57.5 287 560.0
SC g- 2 59 1531. 1040. 115. 78.5 042. 327.8

13 g- 1 61 1481. 1624. 14 7. 35 0 850. 332.9
49 6- 3 66 1549 1694 145. 92 0 842. 337.8
So S- 3 68 1465. 4294. 12 9. 19.5 est. 329.8
24 6- 4 70 1469. 1013. 140. 45.5 879. 33u.9

34 6- 4 ** 8 a3 fME R10CJJP 4 E oaTA *
10 6- 5 82 1461. 1013. 152 45.0 144 343.8
23 g. 5 84 1547 17w1. 153. 58.0 863. 346.0
3C g- 5 85 1598. 176J. 102. 79.0 871. 342.8

3 E 6 - 5. $$ 1487. 1612. 126. S1.0 Sof. 345.9
3C %- 6 47 15e6 1762. 176. 92 0 824 350.5
33 6- 6 98 1563. 173*. 172. 92.5 790. 354.9
44 6- 6 100 1660 1628. Le 7. 101 0 e!3. 360 4

4C 4- 6 101 15c7. 1740. 173. 80 0 e.T. 356 5
SC 6- 6 103 152C. Lo37. 117. 51 5 871. 348.9
1C 7- C ee 5 43 T4 ER4 JCJJP LE dA TA *
29 7- 0 til 1413. 4092. 279. 15.5 024 381 0

33 7- 0 115 1431. 1792. 274 48.'3 008. 381.0
59 7- 0 117 13C6. 1544 238. 1!9.0 07). 356.9
29 7- 6 121 1391. lo64. 273. 141.0 763 409.5
2C 7- 6 122 1359. 1o 73. 311 141 0 745. 430 7

2E 7- 6 123 1214 14 e2. 268. 143.0 744 409 2
34 7- 6 |2 4 1393 1617. 224 141.0 778. 403.9
34 7- 6 125 1425. 1 o92. 237 124.0 75 5. 4G4.2
49 7- 6 128 1418 1672. 234. 126.0 724 421 9

5C 7- 6 129 1397. 1064 2Co. 126.0 766. 399.9
1C 9- 0 132 1162. 1469. 32 7 176.0 748. 456.6
2E 9- 0 134 1112. i457. 343. 175.0 765. 444.8
30 9- 0 137 1291. 4e3). 344 174 0 753. 444.7

58 9- 0 139 1241. 1327. 286. 160.0 719 445.4
SC 9- 0 140 1315. 1582 267. 144.0 765. 431.0
1C 0- 6 141 977. 1979. 502. 111.0 593. 441.0
10 8- t 142 865. 1476. 611. 191 0 650. 481 9

2C 1 - 6 143 1022. 156s. 546 113.0 544 400.3
49 9 - 6 145 1136. 6237. 400 144.0 572. 449 0
50 8 - 6 148 1063. 4446. 385. 191 0 620. 474.7
30 9- 1 155 880. 1471. 541. 238 0 066. 330.0

4C 9- 3 157 962. 1442. 480. P)?.C 665. 5J3.5
1310- 0 160 566. 1067. 501. 118.0 287. 510 0
4810- 0 163 831. 1284 458. 215.G 037. 530.0
5010- 0 166 701 1105. 404. 200.0 704. 489.9

2411- 0 167 553. 793. 240. 236.0 548. 537.0
4C11- 0 169 640. 4993. 423. 224.0 532. 543.0
1011- 6 170 274 718. 444 335.0 443. 531 8
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMMENT SFEET

R un: 42704E

Test Date: 12/12/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.278 NPa (40.3 pala)

Initial peak clad temperature and 8740C (16060F),4C 1.70 m

location (67 in.)

Initial peak rod power 0.98 kw/m (0.30 kw/ft)
Flow rate 13 mm!sec (0.53 in./sec)
Coolant temperatum 490C 120 F)0

0 0Average and range of initial 1.83 m 542 C (532 C - 548 C)
(72 in.) housing temperatum 1008 F (989 F - 10190 )F

Initial bundle water level 29.0 mm (1.14 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: +2.0% to 250 seconds and 1% thereaf ter(s)

1 Total power: -0.5% increasng linearly to +1%(a)

Housing initial

temperature at

midplane: +4%(a)

a. Relative to run 42804 A

42704E-1
;
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FLECMT SE AaEI 21 RJG SU43LE TEST SERIES
not nJn3EA42704E

400/ELEV IIMIIIAL 1441899 TEMPERATudE futtat0J43 QUENGM JJE NC H

CHA1. NO 47 FL000 TEg8 ERA 7uaE alaf T t 9E TEMPAEATJat fine

(OEG 78 (DEG F3 (DEG F1 (SE1340$1 (DEG F) (&ECJNO3)

24 3- 3 9 1174 1216. 42. 37.S 727. 122.9
4C 3 3 to 1257. 1273. 16. 15.0 ele. 118.9

1C 4- 0 12 1379. 1441. 61. 43.5 907. 155.2
24 5- 0 16 1487. 1977. 90. 56 5 773. 225.0

24 5- 7 19 1526. 1617. 90. 66.5 848. 263.6
SC 6- 0 36 1432. 1417.. 18 5. 98.5 237. $83.3
20 6 2 39 1510. 1716. 206. 101.0 904 296.S
10 6- 4 47 1466. 1610. 144. 120.0 822. 328.0

33 6 - 4 50 1475. 1745. 270. 121.0 238. 573 0
45 6- 4 52 1525. 1703. 175. 131 0 6J3. 320 0
SC 6- 4 54 1462. 1623. 161. 126.0 108o. 319.0

50 6 4 SS 1483. 1612. 129. 139.0 850. 334.8

10 6- 5 58 1477. 1621. 144 118.0 855. 334 0
24 6- 5 59 1474. 1601. 128. 117.0 705. 356.0

23 6 - 5 61 1523. 1692. 169 121.0 959. 319 9
38 6- 5 63 1554. 1731. 177. 98 0 782. 335 0

3C 6- 6 72 1566. 1752. 186. 99.0 547. 312 7
4C 6- 6 75 1572. 1722. 149 96.5 938. 336.8

3C 6- 7 ee 5 43 iHEamJC3Jp L E DA 7Ae
3E 6- 7 83 1491. 1654 162. 103.0 829. 347.4

30 6- 8 86 1545. 1745. 200. 101.0 794 362.2
44 6- t 87 1441. 1597 156. 116.0 829 360 3

1C 7- 0 93 1413. 1584. 171. 103 0 663. 363 8
28 7 - 0 94 1456 1672. 216. 99.0 602. 374 5

33 7 - 0 98 1473. 1723. 250. 132.0 756. 362.6

SS 7- 0 103 1395. 1386. 19 1. 102.0 616. 373 0

29 7- 6 110 1401. 1643. 244. 132.0 735. 406.4

2C 7- 6 111 1427. 1673. 247. 132.0 739. 382 8

2E 7- 6 113 1212. 1516. 304. 143 0 7s5. 197 4
34 7- 6 ** 8 43 i H EA 93CJGP L E OA fa*
36 7- 6 115 1142. 1618. 475 172.0 643. 462.0

45 7- 6 120 1437 1685. 249. 121 0 739. 400 7

SC 7- 6 122 1420. 1634. 214. 141.0 789 393.9
1C 9- 0 124 1194 1504 310. 154.0 753. 436.3
2E 9- 0 126 959. 1421 461. 176.0 771. +43.0

30 9- 0 129 1233 1641. 408. 173.0 760. 437.9

58 8- 0 133 1224 1489. 265. 140.0 735. +36.8
SC 8- 0 134 1303. 1399. 296. 174.0 778. 425.8
1C 8- 6 135 1604 1459. 455. 138.0 636. 469.3

10 5- 6 136 9.13 . 1397. 46 4. 174.0 6*4. 481 8

2C 1- 6 13 8 1143 1607. 463. 172.0 TJ2. 465.9

49 8 6 143 1126. 1392. 466. 172.0 616. 468.6

50 1- 6 145 1013. 1519, 537. 234.0 629. +6 5 9

33 9 - 1 150 909. 1447. 538. 214.0 702. +89 0

*C 9- 1 152 989. 1470 481. 234.0 614. 487.8

1310- 0 157 676. 1252. 575. 114.0 630. 522 0
4910- 0 164 836. 1254. 417. 236.0 641. 317.0
5310- 0 166 693, 1136. 443. 269.0 836. 451 2

2411- 0 168 551. 726. 176. 294.0 547. 470.7
4C11- 0 169 657. 1039. 403. 222 0 575. 526.5

1011- 6 171 299. o89. 591. 315.0 318. 125.2

42704 E-2
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 43104F

Test Date: 7/14/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test C onditions:

Upper plenum pressure 0.276 NPa (40.1 psia)

Initial peek clad temperature and 8770C (1611 F),3C 1.79 m

location (70 in.)

Initial peak rod power 1.013 kw/m (0.3089 kw/ft)

Flow rate 13.2 mm/sec (0.518 in./sec)

Coolant temperature 490C (120 F)

Average and range of initial 1.83 m 5370C (5150C - 5500C)

(72 in.) housing temperature 9980F (959uF - 10220F)

Initial bundle water level 43.4 mm (1.71 in.)

B. Summary Results:

C. Comments:

i Inlet mass flow: -1.5% to 20 seconds, *1% to 260 seconds, and -2% thereaf ter(s)

Total power: -0.25% increasng linearly to -1.5%(a)
,

a. Relative to run 42804 A

43104F-1
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FLECHT $E ASET 21 RJO 8'um3LE TEST set!ES
ads hJM4E4 43104F

2001ELEV T19171AL 9 &I1 Mun TEMPE A ATU8E TUR1440J13 OutMCH JJENCH
C M ag . 40 at FL O OD TE9PE A me ust AISE TIME TERFRE47JRE TIME

(CEG F1 (3EG F1 (JEG Fl (SE:0935) (gEG F) (SECON0s)

24 3- 3 S 1163. 1199. 37. 35 0 733. 119.9
4C 3- 3 6 1266. 1277. 41. 12 0 816. 115.4
1C 4- 0 7 1380 1414. 34 43.5 897. 163.4
2A S- 0 12 1488. 1578. 90. 47.0 655. 223.9

24 1- 7 14 1529. 1610. 81. b3 0 944. 260.7
5C 6- 2 33 1446. 1599 133. 95.0 1043. 321 2
206-3 39 1496 1664. 168. 93.5 790. 323 9
13 6- 4 46 1476. 1385. 10 9. 121 0 798. 339.7

30 6- 4 50 1507. 1727. 220. 136 0 233. 751.0
48 6- 4 51 1549. 1656. 107. 89.0 792. 338.6

! SO 6- 4 56 1475 1554. 84. 90.0 785. 344.0
10 6- S 58 1472. 1579. 10 7. 120.0 820. 345.7

24 6- S 59 1472. 1555. 83. 122 0 791. 333.6
20 6- S 62 1528. 1666. 140. 97 0 837. 336.9
38 6- S 63 1568, 1693. 12 1. 90 0 655. 340 0
3C 6- 6 69 1571. 1742. 171. 99.5 1044 317.4

3E 6- 6 70 1983. 1624. 141. 123 0 969. 336.2
4C 6- 6 73 1590. 1712. 122. 91.5 802. 342 0
!C 6- 6 76 78. 1031. 953. 622.0 327 695.8
33 6 - 7 85 1981. 1734. 153 90 0 789. 352.8

3C 6- 8 93 1602. 1754. 152. 92.5 OST. 340.6
44 6- 8 95 1448. 1574 12 6. 91.0 853. 359 7
1C 7- 0 109 1480. 1639. 159. 90.S 638, 179 0
25 7- 0 110 1514. 1678. 16 3. 91.5 603. 377.8

30 7- 0 113 1544. 1733. 189. 91 5 614. 370.0
58 7- 0 117 1403. 1583. 18 0. 93 5 605. 359 3
28 7- 6 120 1468. 1669. 201. 12.S 774 400 9
20 7- 6 121 1489. 1704. 215. 10 0 74 9. 399.0

2E 7- 6 123 1297. 1546. 250. 124.0 771. 409.6
14 7- 6 124 1435. 1347 112. 91.5 799. 399.1,

[ 38 7- 6 125 1511. 1691. 180. 59.5 764 405.4
48 7- 6 129 1476. 1648. 173. 88.0 728. 410.0

SC 7- 6 132 1428. 1290. 161 99.5 779. 407.9
1C 9- 0 133 1257. 1564 311 139.0 770. 439 7
2E 8- 0 136 1051. 1487. 436. 157.0 718. 444 8
30 8 - 0 138 1332. 1673. 341. 150.0 753. 435.6

58 S- 0 143 1223. 1464. 241 177.0 625. 447.7
SC 8- 0 144 1301. 1555. 254. 173 0 777. 447 9
IC 8- 6 14' 1031 1476. 445. 139 0 573. 465.4

| 10 8- 6 146 884. 1391. 506. 193.0 613. 443.0
|

! 248-6 148 1160. 1600. 440. 156. 0 673. 465.9
| 49 S - 6 153 1181. 1365. 384. 158.0 540. 440.0
l SO 8- 6 ISS 1094 1473. 379. 191.0 601. 459.0
i 30 9 - 3 159 940. 1419. 480. 239.0 643. 446.0
t

i

4C 9- 3 161 1030. 1486. 456 210.0 677. 44w.9
1010- 0 164 608. 1066. 45 7. 273 0 577. 511.3
4410- 0 168 878. 1371. 493. 236 0 649. 329.0

1 5010- 0 169 735. 1176. 441. 220.0 637. $15.0

I
l 2411- 0 171 528. 913 38 5 324.0 500. 508.8

4C11- 0 172 683. 1164 481. 254.0 6J1. 542.0
tott- 6 ** 8a3 rnERR0: 0uP L E 0arae

43104 F-2
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RUN 43104F H& ATER 400 Sia11&iaCat 04T4

I NI TI A. TEnP (DEG F) MAR TinP (DtG F) FJR1AgGUN3 {}nt (5EC)

FLEW 8 14K MIN Pt Am RA a aim nkaN 1At Mim Ream
12 759.9 695.3 727.8 761.8 700.4 731.1 7.5 3.0 5.3
24 939.5 939.5 939.5 942 9 942.9 942.9 40 4.0 4.0
29 1265.9 1162 7 1200.2 1276 6 1199.3 1235.5 49.0 12 0 32 0
48 1457.9 1338 1 1390.6 1491 2 1387.6 1426.7 45.0 28.0 37.6
60 1487.9 1433.7 1457.5 1577.6 1552.7 1567 9 67.0 47.0 57.0
67 1600.2 1485.6 1550 7 1720.7 1610.1 1655.3 67.0 63.0 65 3
1 1610 5 1406.3 1476 0 1749.7 1573.3 1624.9 10 0 67.5 79 1

71 1552.0 1S13.7 1532 9 1730 8 1715.1 1722.9 93 5 93.5 92.0
12 1471 2 1369.0 1420.1 1696.3 1S80.9 1638.6 106.0 92 0 100.5
73 1456.7 1399.9 1428.3 1664.6 1594 9 1629.7 125.0 104.0 114.5
14 1502.3 1368.9 1457 1 1725.2 1964.6 164a.0 140.0 92 5 104.8
75 1502.3 1402 1 1462 6 1712 9 1546.3 1625.9 126.0 90.5 111 7
76 1548.8 1429.9 1490.2 1728.S 13$9.2 1629.8 140.0 65.5 405 3
17 1518.2 1471.7 1509.3 1696 3 1552.7 1620 1 122 0 89 0 104.4
78 1589.9 77.8 1412.5 1741 9 1330.S ISa$.3 622.0 64.0 137.5
79 1592.0 1433.7 1524 2 1734.1 1564.6 1642.5 124.0 65.5 98.9
20 1601.8 1448 1 1517.4 1754.2 1574.4 1659.4 123.0 91 0 104.6

81 1496.5 1496.5 1496.5 1642 8 1642.8 1642.8 103 0 103.0 103.0
'M 1946.6 1403.1 1484 8 1738 6 ISfe.7 1665.5 97 0 90 0 92.4
90 1521 8 1296.7 1436.0 1739 7 1496 6 1630.0 124.3 77.5 97.3

16 1390.1 1030.6 1271 0 1691.9 1425.9 1581 1 180.0 124.0 156.8
102 1194 4 833.7 1079.4 1607.9 1382 3 ISO 4.1 133.0 139.0 165.5
111 1030.2 827.9 932 6 1502 0 12s2.8 1381.s 262.0 196.0 226 4

($ 1 20 878.0 608.0 764.7 1391 8 1065.S 1250.7 273.0 220.0 249.2
132 683 2 472.3 549.0 1164 0 762.8 944.4 324.0 234.0 279.0

s.
1 39 628.0 603.7 615 9 1142.1 960.4 1051.2 319.0 292.0 305.5

Cg
,1

Qg TEMP 115E E3EG Fl OUEnCd TEMP (DEG FI GJENCH Tine 15E23

ELEW MAR n!N MEAN R41 n14 ME 6N 4AI M14 MEAN
12 4.6 19 3.3 704.9 673 5 689 2 22.5 22.3 22.4

34 3.4 3.4 3.4 7 68. 5 764.S 768.5 57.9 SF.9 57 9
39 58.6 10.7 35.3 816.0 734.2 773.9 122.0 115.4 119.1
48 49.5 27.8 36 2 914.0 826.5 887.3 163.4 157.0 160 1
60 123 4 89.7 110.3 711 9 654.6 691 3 230.9 223.9 227.6
67 126.7 80.8 104.6 954 3 777 3 901.8 273.7 260.7 268.8
70 167.0 139.2 148.9 1983 6 286.6 641.2 365.0 287 7 322.1
11 201.3 178.8 190.1 1133 2 902 4 1017 8 101.7 294 7 298 2
72 225.1 211.8 218.5 103e.7 IJ26.6 1032.6 307.4 299.5 303.4
73 207.9 195.0 201 5 987.3 286.6 637.0 541'.0 307.5 424.2

j h 222.9 153.2 190.9 1412 6 286.6 938 0 684.0 218.5 371.5
75 217.0 100.3 163.4 1390 4 231 8 816.0 757.0 249 3 356.S
76 220.1 83.9 139.6 1012.s 232.8 594.0 751 0 312 4 410 1,

'

77 182.1 76.1 11C.7 1061.0 654.8 820.6 345.7 320.8 333.8
78 952.7 60.2 172.8 1084 1 326.9- 822.0 695.0 317.4 371.7
79 153.3 77.0 118.3 1049.8 788.9 849.5 362.0 327.6 346.9

10 167.1 116.5 141.9 s83 7 793.0 824.6 167 9 340 6 358.1
'f1 146.3 146.3 146.3 786.9 786 9 7e6.9 358.4 358.4 358.4
84 213.0 145 0 18c.7 693.3 602.6 632.3 381.9 359.3 172.6
90 267.S 112 0 194.0 8 32. 2 727.0 776 2 419.8 392 8 405.4

96 436.3 237.2 310.2 825. 3 709 7 765.2 453.8 430.9 441 9
1 (2 548.6 350.7 424 7 672 7 551 7 597.3 400 0 440.9 462.1

1 11 487.7 396.9 449.2 683 4 623 9 661.5 503 9 485.7 49545
120 520.3 441 5 486.0 674 3 $77 1 636.8 S29.0 511 3 S22.0
132 480.8 290 5 39 5.4 715 5 496.5 598.3 542 0 475.7 S05.3
138 S14 1 356.7 435.4 651 0 616.2 633.6 555.0 539.0 547.0

- _ _ _ _ _ _ _ - _ _ _ _ _ _ _ ____ _ _ _ - - - . _ _ _ - . - _



FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 42705A

Test Date: 4/1/80
Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As-Run Test C onditions:

Upper plenum presstre 0.273 MPa (39.6 psia)

Initial peak clad temperature and 873 C (1603 F),3C 1.83 m

location (72 in.)
Initial peak rod power 1.5 kw/m (0.45 kv;/ft)

Flow rate 18 mm/sec (0.72 in./sec)
0Coolant temperatum 50 C (122 F)

Average and range of initial 1.83 m 498 C (489 C - 504 C)

I (72 in.) housing temperature 9280F (913 F - 939 F)

Initial bundle water level 59.9 mm (2.36 in.)

B. Summary Results:
1

C. Comments:

Total power: linearly increasing fmm 0 6 to -2.1% by 420 seconds (a)
!

|

;

|

!

a. Relative to specified conditions

42705 A-1



FLeC NT SE ASE T 21400 SJ90LE TEST SEtif s
auN NUM8E4427054

403 /iLE V Ilh!?!AL max!nUM TE MP E R A TURE TueNae0UNO Q L th6 H QUEhCh
CHAM. hd AT FLCJO T EM#ER ATUR E R15E TIME T kMP AE sib As T!nE s

tuf 6 el (JEG Fl (CEG Fl (SEC0405) toEG F) (3EC0 heal

24 3- 3 9 1049.' 1153. 64. 27.0 797. 91 4
4* 3- 3 11 11 * * .. 1221. 66.1 27.0 429. 90.8
1C 4- 0 14 13C4 1398. 94 38.0 629. 141 3
2a S- 0 17 1351. 1492. 141. 45.5 733. 202.0

24 5- 7 21 1917. 1618. 141 5 49.0 903. 244 0

13 6- 2 SG 1418. 1696. 219. 94.5 895. 298.6
20 6- 2 53 1318. 1819. 241. 82.5 eu9. 297.5
3J 6- 2 58 A341. 1850. 259.. 85.0 912. 298.8

50 6- 2 61 1526. 1700. 174. 51 5 921. 260.4
10 6- 3 63 1441. 1643. 222. 97.5 939. 3C6.5
46 6- 3 64 1554 1799. 245. 83.0 644. 30%.8
S06- 3 69 14e9. 1720. 231. 89.3 859. 300.7

24 6- 4 7C 1456. 1705. 209. 93.5 Se2. 315.4
38 S- 4 75 15el. 1846. 265. 79.5 e97. 310.7
33 6- 6 79 1342. 1846. 304, 89.0 604. 327.4
20 6- S d4 1540. 1833. 267 92 0 857. 318.8

3: 6- 5 e5 15tc. 1876. 296. 84.5 432. 320.4
3d 6- S 46 1569. 1741. 231. 96.0 932. 314.4

3C 6- 6 95 1563. 1867. 304.4 82.5 etc. 327.9
44 s- 6 97 1*St. 1692. 236. 94.5 e 7 3. 320.3

30 5- 0 98 12CC. 1653, 452. 131 0 756. 409.8
5 6- 6 101 147e. 1649. 171. 52.5 917. 307.9
1 7- 0 110 14C2. 1643. 241 1 92.0 721. 351 0
25 7- 0 til 14se. 1661. 234 70.5 604 360.C

30 7- 0 115 1944. 1727. 281. 85.5 6ee. 356.5
54 7- 0 117 1346. 1593. 246.. 113.0 742. 328.7

25 7- 6 * *d A u THi d M0C0W*LE OA TAe
2C 7- 6 121 A369. 1716. 347. 94.5 749. 362.C

22 7- 6 122 1227. 1466. 259. 62.5 73 1. 364.4
34 7- 6 123 IJG6 1572. 267 105.0 775. 3e6.0
34 7- 6 124 141C. 1754 345. 110.0 75e. 342.0
44 7- 6 127 1343. 1721. 338. 109.0 704 Je?.C

SC 7- 6 12e 1273. 1523. 249. 113.0 770. 369.4
1C 4- 0 631 1159. 1550. 391. 131.0 73C. 405.9
2i 6- 0 133 657. 1237. 540 154.0 69C. 396.6
40 6- 6 136 1554 1844e 290. 85.0 682. 322.4

55 S- 0 138 1184 1500. 315. 146.0 664. 397.0
5: 9- 0 139 1121. 1945. 324 146.0 7G3. 358.0
10 d- 6 141 917. 1447. 470. 131.0 523. 425.C
10 e- 6 1,2 754. 1230. 492. 122.0 306. 410.0

2: $= 143 1026. 1536 508. 128.0 614 422.8 i

45 s. 145 1057. 1526. 429.e 113.0 271. 431.5 |
50 s- 6 148 9e8. 1416. 428.. 137.0 SS6. 421.3 1

30 4- 3 154 845. 1409. 564 167.0 617. 438 0 1

4: 4- 3 156 441. 1404 458. 154.0 62e. 433.4
1313- 0 101 Sec. 1032. 451. 209.0 6 e l. 3e9.9
4410- 0 164 aC4 1221. 418. 167 0 631. 444.6
$013- O to? 7GS. 1116. 407. 169.0 664 370.7

2411- 0 Los 440. 745. 255. 224.0 602. 368.5
4*11- 0 17C 62o. 985. 357. 181 0 $3e. 438. 0
1D11- 6 A72 34e. 729. 330. 170.0 2se. 231.C

42705 A-2
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kvN 427054 NE ATEt OJO statistical DAT A

thlitaL TEMP (DtG F) MAX TE9P (DEC FI TUO4Adudno 11Ms (SECS

! LEV na s ein Ptah max M14 9f44 g&x PAN ME AN

12 5 06 . 1 466.2 tie.) 521.5 504.4 511.4 11.0 10.5 10.e

2* e 09. 2 747.5 779 1 840.6 790.9 81S.2 25.5 2C.S 22.8
39 1154.9 1035.4 1CS9.7 1221.2 1133.8 1169 2 30.0 27.0 28.0

|
4e 1319.2 1221.S 1274.7 1429. 1 1335.2 1376.5 49.5 33.5 42.3
60 1434. 3 1364.0 1357 0 1605.8 1462 3 1509.14 60.5 4C.) 50.4
67 1556.4 14e).3 1444 1 1757.5 1617.8 1662.8 69.0 4e.0 62.2
70 1592.0 A S00.1 1530.3 1828.2 1 675.5 1748.8 70.0 48.S 64.3
71 1594.2 1990.4 ISSA.4 Ie38.4 1681 3 II64.n 71.5 44.5 69.6 '

|
72 1603.4 14ev.4 1*4e.1 1847.4 1667.9 1752.2 84.5 S2 6 7C.!
74 1592.0 1470.6 1:47.2 1856.4 1672.3 1777.5 94.5 31 5 76.8
73 ISe3.4 1464.S 1S39.1 1863.2 te83.2 1754.1 97.5 79.5 e6.9
76 1So1.8 147a.2 1541.0 1d70.0 1702.9 1790.0 94.0 7C.2 te.6

77 LSe0.1 1437.9 1523.7 1875.7 1 646.5 1755.3 106.0 e4.5 92.2
Fe 1$62.5 145).7 1*12.0 le66.6 1649.4 1768.2 114.0 52.5 89.0

8* 144o.0 4249.7 13d2.7 1733 0 1551.7 1644.7 113 0 7C.S 94.6

90 1409 6 Alv3.b 1314.4 1734.2 1485.9 1621.8 113.0 62 3 102.3
96 1269.5 697.9 1144.* 1641.C 1236.9 1525.5 154.0 92 0 124.3

102 1097.2 797.e 479.7 1S51.7 1290.1 1438.9 145.0 113.0 127.3
111 95e.0 697.0 671.7 1410.9 1172.3 1301 0 104.0 147.9 162.4

120 803.5 seo.3 67e.9 1278.6 1031 5 1151.0 210.0 157.0 144 3

132 627.9 499.6 541.2 945.1 74S.1 824.9 224.0 181 0 194.3
130 S oS .1 Jve.2 4v1.4 976.9 72d.5 846.8 215.0 170 0 163.4

O
PJ T E PP aths tukG Fl QUEhCH TEMP 40EG Fl Out4C et 11Mt (SEC3

O ELtw Ma x aim Pian MAX MIN MEAN R4R PIN MtAN

> 12 lo.6 13 4 17.6 519.3 S04.4 511 0 11.9 11 3 11.6
e 2* *3.0 31 4 36.1 770.6 72d.9 744.4 37.0 33.4 34.6
bd 39 74. 4 63 6 69.4 82 8.9 697.7 774.6 93.4 9C.e 91.9

4e 113.7 89.6 ICA.8 940.6 801.3 859.4 141 3 124.s 132 7
| 6u 171.5 13e.7 152.4 798 7 711 9 740.9 207.9 202.0 203.S

67 201.1 149.7 16e.7 903.3 876.5 889.5 247.3 244.7 243.%
|

70 23o.1 1 72 .9 146.4 901.4 437.7 870.n 271.6 263.9 2tt.S
71 244.2 1e4.1 213 0 1023.3 831.9 892.0 279.9 266.8 2 73.4
72 247.2 164.7 aC*.2 911.9 844.3 887.9 284,9 264.9 278.7
74 264.2 174.0 230.3 959.4 784.4 877.E 302 2 2 e t.e 293.5
75 2 79. 8 221.7 245 0 958.6 843 2 881.4 309.8 30C.7 30).2
To 2se.2 209.3 244.9 898.3 830.7 867.8 315.8 247.7 3C9.7
77 295 5 231 3 261 7 931.5 815.6 8%9.2 323.3 313.9 318.5
7e 304.0 171.2 256.2 917.3 846.4 873.3 330.6 307.9 323.5
84 302 . 0 223.5 262.0 742.2 578.0 667.2 360.0 324.7 352 4
90 359.2 249.4 3CF.4 831.6 703.7 768.0 187.0 364.9 379.3
9e 53v.9 262.9 3el.1 771.3 646.8 716.2 410.7 39t.6 403.4

102 569.3 32o.o 459 2 617.7 S05.6 554.6 431.5 416.9 420.6
111 563.7 2%6.6 42v.4 751 3 484 1 619.8 439.0 373 0 414.7
120 622.7 31v.4 472 1 654.5 591 4 655.4 451.0 Jit.9 41C.C
132 3S?.2 241.5 4d3.7 634.9 S37.7 580.4 434.0 287 1 339.2
13e 4vv.s d43.S JSS.S 723.9 285.6 559.0 440.9 231.0 JS4.0



|

FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMMENT SHEET

Run: 42105B

Test Date: 6/19/80
Test Type: Forced Reflood

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.274 MPa (39.8 psia)

Initial peak clad temperature and 080 C (1617 F),3C 1.78 m

location (70 in.)

Initial peak rod power 1.5 kw/m (0.45 kw/ft)
Flow rate 19 mm/sec (0.73 in./sec)
Coolant temperature 49 C (120 F)

0 0486 C (484 C - 4910C)Average and range of initial 1.83 m

(72 in.) housing temperature 906 F(903 F - 9150F)
-

Initial bundle water level 14 mm (0.57 in.)

B. Summary Results:

I

|

C. Comments:

i Inlet mass flow: +0.5% to 200 seconds and -0.5% thereaf ter(a)

Totcl power: -0.5% linearly increaang to +1.25%(a)

!

i

a. Relative to run 42705 A

|
'

42105B-1
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r

FLECHT 3E AaET 114J3 BudJLE Tsar SERIES
aut NJnJEa421438

303fELEV f!11f1AL 14 41 RJ 4 IEnPERAfudE 7U44440343 0JEn2H JJE M2H
CMat. 40 AT F LO D3 TE1PERarwat diaE ft1E TEMPnEATJAi ft1E

(DEG Fi 10EG r3 (JEG Fi 15E1J105) 80EJ F# (aECJm03)

24 3- 3 9 1113. 1173. 57. 31 0 734 106.3
4C 1- 3 11 1242. 1302. 59. 26.5 d21. 105.9
1C 4- 0 14 1332. 1393. 61. 34.5 1263. 14J.0
24 5- 0 17 1358. 1912. 154. 55.0 731. 227.9

24 5- 7 21 1470. 1612. 142. 91.5 est. 273.7
10 6 - 2 S0 1376. 1620. 234. 132 0 637. 320.9
206-2 53 1479. 1731. 252. 114.0 635. 339.0
30 6 - 2 58 1536. 1754. 219. 103.0 747. 325.4

SC 6- 2 61 1491. 1635. 164. 73.0 667. 31o.8
10 6- 1 63 1417. 1604. 187. 130.0 781. 303 7
49 6- 3 68 1537. 1722. 185. 55.0 436. 337.7
50 6- 3 69 1424. 1640. 216. 137 0 die. 330 4

24 6- 4 70 1420. 1611. 191. 133 0 832. 342 7
20 6- 4 72 1493. 1730. 236 103 0 eJ6. 346.7
39 6 - 4 75 1567. 1761. 19 4. 77 0 e13. 344.9
3C 6- 5 85 1596. 1807. 210. 96.5 847. 337.4

3E 6- 5 06 1451. 1634. 18 3. 102.0 822. 339.6
3C 6- 6 95 1570. Leid. 249. 85.5 d61. 346.7
30 6- 6 96 1518. 1782. 264. 39.5 843. 354.5
44 6- 6 97 1413. 1643. 230. 131 0 842. 355.7

4C 6- 6 98 1550. 1790. 240. 53.5 842. 370.6
SC 6- 6 101 1462. 1642. 179 135.0 es,. 347.7
1C 7- 0 110 1329 1614. 290. 11 5.0 oo0. 363.4
28 7- 0 til 1397. 1667. 270. 10.0 63J. 393.4

30 7- 0 115 1429. 1713. 284. 59.0 644. 3s5.J
59 7- 0 117 1332. 1Ste. 216. 137.0 074. 346.0 |
29 7 - 6 120 1363. 1081. 318. 11 9.0 642. 413.3
2C 7- 6 121 1345. 1703. 35 7. 110.0 736. 408 0

2E 7- 6 122 1063. 4398. 335. 11 1. 0 620. ,04.4

34 7- 6 123 1364. 1635. 272. 11 7. 0 713. ,g3.4

38 7- 6 124 1396. 4719. 323. 134.0 724 403.4
45 7- 6 127 1411. 1700. 288. 134 0 717. ,J7 3

SC 7- 6 128 1375. 1620. 245. 135.0 746. *J3.4
1C 9- 0 131 1141. 1344 403. 120.0 TJJ. ,27.3

| 2E 8- 0 133 945. 1330. 38 5. 134.0 o27. 423 0
| 30 8- 0 136 1212. to18. 406. 111 0 762. 621.7

l

59 8- 0 138 1105. 1448. 344 133.0 625. 422.J
SC 9 - 0 139 1253. 1358. 30 5. 129 0 TJ 6. *26 0

1C 9- 6 141 890. 1434 549. 129.0 549. **3 4

10 8- 6 142 826 1162. 336. 94.0 333. +37.o

2C 8- 6 143 1021 IS**. 523. 131 0 ad2. 447.0
48 8- 6 145 1138. 1381. 443. 131.0 047. +42.e

! SO - 8 - 6 148 893. 1209. 397. 99.5 304 *36 8

| 30 9- 3 154 889. 1367. 478. 155 0 old. ,43 0

i 4C 9- 3 156 970. 1397. 427. 164.0 017. 450.3

! 1310- 0 161 645 1047. 402. 191 0 o46. 430 0

| 4810- 0 164 837. 1199. 363. 171.0 $72. * o 7. 0

! 5010- 0 167 7C6 1098. 392. 230.0 T h .' . ,43.J

2411- 0 168 556. 7 40 . 184. 139.0 o76. 32 4.0
4:11- 0 170 629. 984 355. 117.0 $71. ,47.J

1011- 6 172 311. e02. 44 1. 235.0 577. 357.2
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 42605C

Test Date: 8/26/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.275 NPa (39.9 pala)
0Initial peak clad temperature and 884 C (1623 F), AC 1.70 m

location (67 in.)

Initial peak rod power 1.5 kw/m (0.45 kw/f t)

Flow rate 19 mm/sec (0.73 in./sec)
0Coolant temperature 50 C (122 F)

0Average and range of initial 1.83 m 487 C (474 C - 496 C)
.

'

(72 in.) housing temperature 9090F(886 F - 924 F)
Initial bundle water level 36.1 mm (1.42 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: +1% linearly increasing to +2.5% by 80 seconds, constant at
+2.5% until 210 seconds, and *1% thereaf ter(s)

a. Relative to run 42705 A

42605C-1
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43)/ LEY T1h1Iaa6 naalmun 7t nef e 4 704 E 7te N a a 3U13 e b thC n wuthCH
6 nan. hw af FtCJD eir#tRaTJaE n!5E 714E 7 6,1v a t al bas 71ML

(DtG F a (wtw Fs totG Fl ($fCOND$) tut 6 P 4 (SECOnOSI

2a 3- 3 $ 1C57. 1164 67. 36.5 7e2. 91.1
*C 1- 3 11 1242. 1297. 55. 32.0 ele. 102.C
1: +-0 14 1345. 1460. 75. 43.0 e46. 146 4
to $= C 17 4410 1550. 135. 48.5 e19 2Co.4

2 a S- 7 21 1323. 1064 161. 65.5 654. 252.4
10 s- 2 30 143*. 1611. 178. 47.0 9CS. 364.9
23 6- 2 33 14 e 3. 1697 214 101.1 6St. 310.3
33 e- 2 Se 131C. 1713. -163. 55.5 721. 319.C

63 6- 2 oO 13ew. 1717. 149. 60 5 eSw. 343.5
SC o- 2 ol 1933. 16e2. 209. 98.5 1073. 293.4
to o- 3 03 14C3. 1615. 212. 105.0 %Qt. 312 7
53 o- 3 09 Ave 7. 1642. 154 70.0 eso. 320.6

24 6- 6 7C 1973. 1633. 160. 74.5 ** t . 25e.3
34 $- 4 7$ 131s. 1749, 170. 60.0 ois. 32C.5
23 0- 5 a4 1510. 1731. 221. 101.0 666. 323.1
3* o- S e3 ISte. 1s17. 233. 75.0 e23. 325.3

3 6- S se 151a. 1666. 125. 118.0 e72. 326.4
3; o- 6 wS ISte. Lo25. 259 75.0 aow. 332.s
30 6- 6 94 4534. 1783. 251.1 95.0 79 6. 3 4C. t
ta e- o v7 1413. 1671. 199 77.5 %CS. 314.t

4* ha 6 .e 4337. 1807. 229.' 72.0 e32. 339.4
SC 4- 6 10A ISSo. 1o42. 136. 55.5 e 4 7. 332.9
1; 7- 0 11C 131o. 15ee. 210. 76.0 tS4. 362.6
23 7- 0 All 1415. 1666. 252, 70.5 tie. 3se.C

30 7- 0 153 14Co. 1n94 288. 75.0 027. 32d.C
S3 7- 0 la7 1355. 1553. 199. 94.0 752. 325.5
23 7- 6 12C 13%d. 1069. 271. 86.0 733. 3sS.4
2* 7- 6 121 13es. 16v6. 313. 98.5 713. 39d.7

Je 7- e 122 1CS7. 1402. 365. 10o.0 e24 377.5
34 7- 6 423 A34w. 1636. 237 77.0 703. 376. 9
33 7- 0 124 194o. 1739. 292. 82.0 717. 3c9.6
44 7- e 627 141w. 1097. 279. 45.0 twe. 397.3

SO 7- 6 12s 14Cv. 1634 225. 75.0 719 377.9
1: 3- 0 131 1143. 1330. 337 104.3 tSt. 418.0
21 $~ 0 133 4t$. 1407. 462. 120.0 tet. 4C4.4
3) 3- 0 1Je 1257. 1036. 379 116.0 13o. 413 5

54 s- 0 13e 1119. 1**6. 267. 47.5 o7e. 3ve.1
< SC 4- 0 13% 1320. 1348, 272. 98.5 72 0. 401.3

1: 4- 6 11 Acat. 1**6. 610.i 101.0 211. *26.t
13 e- 6 4,2 eCt. 1262. 456. 55.3 519. 417.C

2C s- 6 . e e ab in& S P u6 0C#Le 04 1A*
45 t- 6 1,S 1117. 1473. 356. 75.0 37t. 432.7
SJ 9- 6 1*e 9 34 1367. 389. 90.5 39e. 414.6
30 9- 3 13, 94e. 1346. 668 163 0 00s. 442.C

4C 4- 3 a' sgw. 1358. 350 100 0 594 *36.C
1313- 0 4 043. 1042. 616. 206.0 72o. *LA.o
4413- 0 64*. 1140. 366. 146.0 $97. *S*.C,

5013- 0 .a7 7Ct. 105). 346. 167.0 724 300.3

2&11- O aat se6. FS2. 106. 174.0 e ,7. 311. C,

4:11- C 17C ttC. 1036. 375. 163.0 461. 445.C
1311- 6 A72 312. 74 6. 437. 201.0 Sw6. 3a7.4
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 42305D

Test Date: 10/17/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.279 NFa (40.5 psia)
0Initial peak clad temperature and 878 C (1613 F),3C 1.78 m

location (70 in.)

Initial peak rod power 1.5 kw/m (0.45 kw/ft)

Flow rate 18 mm/sec (0.70 in./sec)
051 C (124 F)Coolant temperature
0 0492 C (483 C - 499 C),Average and range of initial 1.83 m

917 F (901 F - 9310F)0(72 in.) housing temperature

Initial bundle water level 50.5 mm (1.99 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: -6% for 40 seconds, decreased to -2% by 50 seconds and then

linearly decreasing to -6%(a)

Total power: +0.25% constant (s)

Inlet stbcooling: +8% linearly decreasing to +2% by 150 seconds (a)

a. Relative to run 42705 A

42305D-1
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FLEC4T Sta El 21 443 ewm3LE TEST SERIES
AJ4 NJ43E4423350

400rELEv T!41TIAL 14 A i nJ 9 TentanaludE TuR4A40J13 QUENCH OJE NCH
Chit. 40 af F LC DJ 7E 9 E A At ud E AASE 714E TEMPREATJRE T1mEP

80E6 FI (3EG FI 60EG F 1 (5E;340$1 (DEG FI (SECan05)

24 3- 3 7 till. 1 A 91. o0. 39.5 824. 103.9
4C 3- 3 9 1742. 13C7. es. 36.5 804. 104.9
1C 4- 0 to 1320. 1399. 79. 43.0 910. 142.8
24 5- 0 13 1421 1604 183. 53 5 A73. 229.8

24 5- 7 16 1483. lo44. 166. 93.0 919 271.8
20 6- 2 50 1542. 1735. 193. 65.5 433 323.9
30 6- 2 55 1510. 1780. 270. 54.5 247. 517.0
SC 6- 2 59 1540 1698. 158. 79 5 867. 327.8

10 6 - 3 61 14PS. 1685. 201. 133 0 874. 325 8
49 6- 3 66 1546. 1748. 202. 69.5 888. 333.8
"9 6 = 1 68 1466. 1640. 174 123 0 934. 314.8
24 6- 4 70 1475. 1683. 208. 108.0 924 323.0

38 9- 4 ** 8 &3 T4 ER9JC3U8 LE J4 74 *
li 6- 5 82 1465. Acad. 2J 4. 133 0 870. 337.6
20 6 - 5 84 1551. 1755. 2J 5. 67.0 846. 343.6
3C 6- 5 85 1601. 1834. 232. 30 0 917. 337.7

3E 6- 5 86 1491. 166a. 177. 116.0 866. 336.8
30 6 - 6 97 1591. 1*42 250. $3.5 902. 345.8
30 6- 6 98 1565. A798. 232. 135.0 868. 345.8
44 6- 6 100 1474 A 0 94. 220. 97.0 865. 356.9

40 6- 6 101 1573. 1810. 237. 79.0 904 351.5
SC 6- 6 103 1536. 1684 132. 71 0 877. 350 1
1C 7- 0 ** 8 43 i H E Rn0C0WP L E v4 TA *
23 7- 0 111 1441. 1734. 294 54.0 604. 375.9

33 7 0 115 1449. 1733. 254. 79.5 6,9. 375.9
58 7- 0 117 1336. 1506 22 9. 81.0 667. 355 0
29 7- 6 121 1422. 1717. 295. 54 0 719. 404 4
2C 7- 6 122 14C2. 1733. 331. 99.5 745. 421 3

2E 7- 6 123 13C 5. 1304 23G. 58.5 754 401.6
34 7- 6 124 1420. 16 7J . 250 96.5 759. 394 9
39 7- 6 125 1450. 1763. 31G. 99.5 761. 399.5
49 7- 6 128 1441. 1732. 291. 96 5 738. 415.0

SC 7- 6 129 142C. 1o41. 221. 134 0 763. 397.9
108-0 132 12CO. 1527, 32 7. 117.0 643. 442 9
2E 9- 0 134 1131. 14 w0. 269. 115.0 730 427.9
30 9- 0 137 1321. 1665. 343. 103.0 772. 429.0

59 9- 0 139 1258. 1340. 282. 99.5 733. 432.9
50 9- 0 140 1337. 1618. 281 138.0 765. 422.0
1C 9- 6 141 1044 1468. 424. 138.0 565 463 0
10 8- 6 142 95C. 1437. 486 121.0 609. 449.5

20 9- 6 143 1092. 15ei. 478. 113.0 536. 450.0
49 s- 6 145 1175. 154o. 371. 94.0 6A2. 459 0
50 8- 6 148 1093. 1460. 367. 110.0 658. 439.9
3S 9 3 155 991. a464. 473. 133 0 617. 460 0

40 9 - 3 157 1027. 1441. 414. 120 0 631. 461.0
1010- 0 16 0 617. 1G95. 479. 221 0 772. 380.4

4 4410- 0 163 875. 1279. 404 163.0 602. 481 0
5013- 0 166 760. 1125. 364 171 0 712. 419.9

2411 - 0 167 5 84 8 39. 254. 186.0 055. 378. 7
4011- 0 169 671. 4096 42 6. 191 0 547. 400 0
1011- 6 170 321. 742. 421. 240.0 603. 385 9
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 41305E

Test Date: 12h/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.276 NPa (40.1 ps' C
Initial peak clad temperatur, and 872 C (16010F),4C 1.70 m
location (67 in.)
Initial peak rod power 1.5 kw/m (0.45 kw/ft)
Flow rate 19 mm/sec (0.73 in./sec)
Coolant temperature 49 C (1200F)0

Average and range of initial 1.83 m 4720C (467 C - 4780C)
(72 in.) housing temperature 8820F(8730F - 8920F)

,

Initial bundle water level 43.4 mm (1.71 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: 0% to 200 seconds and -l% thereaf ter(s)
Total power: 0% increasing linearly to 1%(a)

Housing initial

temperature at

midplane: -5%(a)

a. Relative to run 42705 A
.

t

i

1

41305E-1 |
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FL& CHI SE ASET 21 R00 SUNOLE TEST SERIES
AUN NU98E44130SE

a00/ELEY tamillaL Ma sIM u p TEMP E 8 & f Ua t 7UeM480040 duthCN QUE NC H

CHAN. ho af F1CCO fat #EnAfunt R15E 714E T EMP R E ATu6E TIME
1966 el tutG F1 (OdG Fl ( SEC ONO$ ) 10 L 6 F ) 45 ECON 053

2A 3- 3 9 1153. 1271. 78. 30.0 774. 113.5
4C 3- 3 10 1261. 1321. 59. 33.5 833. 106.9
1C 4- 0 12 1370. 1468. 90. 45.9 66%. 141 5
24 Sa 0 at 1321. 1651. 130. 54.5 643. 222.5

24 S= 7 19 1524. 1671. 145. 64.5 e 3 6, 265.7
SC 6- 0 36 13%4 1652. 257. 86.5 1084. 281 1
20 6- 2 39 1569. 1744 235. 101 0 733. 320.9
13 6- 4 47 1418. 1641. 163.. 103.0 926 275.4

30 6- 4 SC 1432. 1778. 346. 110.0 251. 518.C
45 6- 4 52 1525. 1727. 202.. 78.5 cbt. 316.7
SC s 4 34 1455. 1684 225. 107.0 1072. 3C4.2
50 6- 4 SS 1953. 1654 159, 105.0 834. 312.7

10 6- S 34 1967. 1653. 166. 89.5 e65. 190.4
24 6- S SS 1441. 1671. 190. 104.0 146. 345.C
20 6- S 61 1532. 1733. 201. 105.0 603. 331.C
38 6- S o3 1549. 1763. 214 79.0 715. 332.4

3C 6- 6 72 1347. 1801. 234. 85 0 671. 336 6
4C 6- 6 75 ISe3. 1797. 213. 93.0 e17, 341 1
3C o- 7 * e8eb iMi EP CGd47Li 0A TA*
3E 6- 7 43 1457. 1716. 220. 101.0 847. 340.t

30 6- 8 de 1535. 1811. 272. 103.0 e64. 344.7
44 6- 8 47 1444 1647. 203. 108.0 SC7. 314.4
1C 7- 0 93 1414 1598. 184 59.0 664 339.C
28 7- 0 44 1940. 1681. 221. 78.0 tea. 368 2

30 7- 0 94 1441. 1744 283. 70.0 164. 349.5
58 7- 0 143 1342. 1596. 214. 79.0 62%. 371.C
28 7- 6 110 1344. 1679. 283. 87.S 712. 401.7
2C 7- 6 111 143C. 1709. 279 86.5 727. 379.t

2E 7- 6 113 1127. 1473. 346. 79.0 670. 3%2.1
3A 7- 6 * e6 AL i n Ed P0CJLPLs CAT &*
38 7- 6 115 112d. 1619. 491. 135.0 635. 436.1
48 7- 6 120 1434. 1729. 293. 105.0 714. 397.C

SC 7- 6 122 1425. 1667. 242. 102.0 762. 348.1
1C 8- 0 124 1154 14e9 335. 116.0 706. 424.C
2E 4- 0 126 912. 1315. 343. 129.0 663. 419.5
30 t- 0 125 12C1. 1631. 430. 104.0 7ee. 408.5

SR 4- 0 133 1244. 1568. 340. 144.0 7C6. 417.C
SC 9- 0 134 1245. 1628. 338. 129.0 716. 414.C
1C 6- 6 135 533. 14J4 451. 116.0 550. 448.C
1D 9- 6 136 GSd. 1302. 443. 132.0 631. 440.3

2C 8- 6 138 1123. 1599. 477. 128.0 661. 440.2
48 9- 6 1,3 1127. 1597. 470. 133.0 607. 443.0
S0 d- 6 145 964 1409. 425. 84.5 695. 419.0
30 4- 3 15C e%s. 1382. 483. 148.0 64e. 439.3

4: 1- 1 152 10CC. 1455. 455. 144.0 39G. 440.0
1013= 0 157 621. 1082. 451. 191.0 363. 440.4
4810- 0 164 etS. 1253. 387. 169.0 621. 436.5

S010- 0 166 72C. 1072. 352. 108.0 754 349.2

2a11- 0 tea 532. 745. 174 217.0 Ste. 340.4
4:11- 0 165 tee. 1050. 412. 176.0 557. 430.6
1011- 6 171 313. 754 440. 203 0 553. 429.5

41305 E-2
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DON 4A305E NtA7ER R30 57A7!571 CAL 0474

Int 7lat inde 80s6 F 8 Mat TEMP (CEG FI fueN Addukt 71Ms (54C4

ELEv MA4 Mah itAh MAu MIN MEAM Max tih Ptah
12 662.4 633.6 453.3 673.1 645.7 663.6 9.0 t.0 8.0
24 925. 7 456.0 84a.0 950 1 483.0 911.9 19.5 13.3 13.7
39 1261.1 A172.1 120J.8 1320.5 1244.2 1274 0 39.5 33.5 37.C
4e 1420.7 A333.C 1375.2 1529.0 1445.2 1480.6 49.5 44.0 46.3
60 1544 3 4513.0 !$26.0 1699.5 169*32 le4F.6 54.5 44.0 51.4
67 1600.5 1500.0 1347 2 1791.0 164s.4 109.S 78.5 52.0 67.5
70 15e4.4 1532.7 1141.2 1767.6 1767.4 3778.0 79.0 41.C 74.7
74 14e4.4 14e4.6 1444.6 1679.9 1677.v 1979.9 103.0 1C3.0 103.C
7, 1504.7 A302.0 1306.e 1756.4 1744.1 1750.2 101.0 51 3 96.3
75 7592 1 14Sv.3 1473.4 1655.9 1650.5 1654.0 117.0 1C3.0 107.S
T o -. 1547.4 1459.3 1446.0 1769.8 1606ee !t90.4 107.0 74.3 41.1
77T 1549.1 1460.7 1 C7.0 1763.1 1647.2 u. k s t 106.0 44.0 95.5
7e ~ , 1543.3 A4 4e .0 1521.1 1801.0 1641 7 17t t. 6 105.0 7t.0 48.8''

79 135d.9 1496.e !!!3.2 1747.6 1671.2 1773 4 105.0 74.3 68.7
80 1539.4 1432.3 1440.3 183 1. 2 1647.2 1720.0 111.0 103.0 1Ct.8
81 1524.4 1324.6 !!i4.8 1819 1 1819.1 1519 1 102.0 1C2.0 1C2.C
62 1469.4 A46v.4 14tv.4 1733.0 1733.0 1733.0 105.0 163.0 105.C
84 1493.5 43e2.1 1939.3 1762.0 1587.3 1682.6 79.0 55.0 75.3

' 90 1491.9 1126.6 1335.3 17e3.2 1471 9 1648 1 135.0 75.0 97.C
96 13 0J . 2 9 72 . 0 12CO.4 1700.6 1315 2 1580.0 144.0 1 C 4. 0 121.4

- 102 1442.6 79e.S AC32 2 1749.7 1009.9 1440.1 142.0 64.S 119.2
! 111 999.4 766.7 670.1 1469.8 1119.3 1301.5 180.0 116.0 153.6

120 4073.5 624.2 is3.6 1469.1 1001.6 1204.0 191.0 134.G 176.4
g> 132 666.2 504.6 164.9 1060.0 739.9 831.4 244.0 1 73.0 203.0

1 Fa 13e S93.9 313.2 453.6 835.4 753.5 794.4 203.0 182.0 192.3- (a
C3

hh 7EPr albt (DEG Fs Q UE hCH TEMP (DEG F8 QU t.t C d 11Ms ISEC)
dd ELtV Max Min Pfam MAX MIN MEAN 448 PIN REAh12 10.7 9.4 1C.3 617.9 588.3 602.4 20.9 18.4 15.424 27.C 20 3 23.9 754.0 720.5 738.0 45.5 45.0 45.339 e7.4 59.4 73 1 d65.5 775.6 816 1 113.9 St.9 107 8

4e 110.2 97.7 3C5.4 925.4 868.6 894.2 148.7 141.9 144.5
6u 155.2 129.4 142 7 875.4 84 1 .1 853.2 222.8 214.s 215.967 190.5 142.2 112 3 929.5 834.3 870.9 269.4 2'3.d 262.8

. 70 243.0 202 .8 216.7 885.7 857.4 873.8 294.4 2 74.7 287.8
I 73 195.3 193.3 155.3 92 9.0 929.0 929.0 238.9 238.9 238.9

74 251.4 233.4 243.4 734.4 683.7 709 2 320.9 314.9 317.9
75 191.2 163.4 11d.6 993 2 652.9 796.6 302.6 263.4 264.676 225.0 135.1 1e4.4 1071.6 690.6 048.S 333.3 275.6 311.677 214.0 13e.3 175.8 922.8 710 2 812.2 345.0 290.4 323.37e 250.4 141.s 159.3 e75.2 671 1 821.2 344.0 311.7 332.2
79 22d.7 124.7 193.3 675 3 415.3 843.8 342 9 331.0 337.380 2en.0 133 1 230.5 866.7 800 1 842.7 360.8 336.7 347.8
81 294.3 254.3 254 3 636.C 836.0 836.0 349.9 345.9 345.9
82 263.6 263.6 263.6 838.9 838.9 838.9 352.8 352.6 3$2.8
84 289 8 164.4 243.2 760.4 628.A 676.3 377.0 349.9 366.7
90 491.0 241.7 112.8 820.4 635.5 710.3 436.1 379.6 396 3
96 433.4 334.s 179.6 78 5. 6 669.4 709.0 430.0 404.5 419.4

! 102 4 76. 6 211.4 407.9 789.6 590.0 667.! 448.0 355.7 422.7
111 533.S 341.S 431.4 665.6 550.8 595.? 457.1 407.0 43d.5
120 494.5 213 4 410.4 78 2. 2 546.1 638. 1 467.0 333.4 43C.8
132 411.8 173.6 ist.5 632.1 S18.2 580.9 450.6 313.2 344.5
13e 440 3 241 .S 340.9 552.5 533.3 542.9 441 3 425.9 435.6

'l

'
-__ -__--_______ _ _ _ _ _
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 42105F

Test Date: 6 /30 /81

Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.279 NPa (40.4 psla)

Initial peak clad temperature and 874 C (1606 F),3C 1.78 m

location (70 in.)

Initial peak rod power 1.46 kw/m (0.444 kw/f t)

Flow rate 19 mm/sec (0.73 in./sec)

Coolant temperature 500C (122 F)

Average and range of initial 1.83 m 480 C (466 C - 486 C),
896 F (8700F - 9070 )(72 in.) housing temperature

,

F

Initial bundle water level 43.4 mm (1.71 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: +1.5% to 30 seconds, *0.5% to 150 seconds, and -1%

thereafter(s)

Total power: -1% increasing linearly to -2%(a)

Housing initial

temperature at

midplane: approximately -3.5%(a)

a. Relative to run 42705 A

42105F-1

- - - . - - - .
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FLECH7 SE AaET 21 AJO SuMOLE Test Sta!E5
Rue MUMSE442105F

A007ELEV 7141TIAL M A A! nus TE mp E4 a t um E 7041440J40 QUENCH JJENCH
CH41. 40 AT F LO OD TE 1P E R AiuRE A!&E 71ME 7EMpaEAfudt 71ME

(DEG Fl (DEG 73 (GEG Fi 15EC0105) (CEG FI (SECJNO3)

24 3- 3 5 1200. 1269. 62. 36.5 807 105 8
4C 3- 1 6 1283. 1318. 36. 21 0 822. 102.0
it 4- 0 7 1406. 1460. 55. 40.0 865. 146.0
24 5- 0 12 1529. 1663. 134. 51.0 906. 203.9

24 5- 7 14 1538. 1648. 111. 51 5 893 240 6
SC 6- 2 33 1438. 1609. 171. 38 0 287. 38 2.0
20 6- 3 39 1466. 1653. 18 7. 56.5 815. 283.7
116-4 46 1419. 1587. 168. 13.9. 0 918. 275.7

30 6- 4 50 1458. 1740. 282. 18.0 232 609 0
44 6- 4 51 1544. 1666. 122. 54.0 #08. 311.8
50 6 - 4 56 1472. 1564 92. 54.0 731. 325.7
10 6- 5 58 1399. 1584. 185. 151.0 893. 286.8

24 6- 5 59 1457. 1595. 138. 98 0 831. 287.7
20 6 - 5 62 1478. 1659. 181. 56.5 870. 299.7
18 6- 5 63 1547. 1714. 167. 90.0 569. 325.0
3C 6- 6 69 1525. 1761. 236. 94.5 1093. 310.4

3E 6- 6 70 1439. 1615, 176. 110 0 1065. 303 4
4C 6- 6 73 1572. 1722. 153 76.0 774 320.0
SC 6- 6 76 1530 1637. 10 7. 51.5 417. 328 4
30 6- 7 85 1540. 1744 204. 37.0 762. 335.3

3C 6- 9 93 1567. 1775. 209. 99.5 859. 327.4
4a 6- 9 95 1440. 1587. 148. 131.0 849 305 7
1C 7- 0 109 1407. 1600. 194 78.5 640. 360.0
28 7- 0 110 1477. 1655. 178. 77.5 624. 355.7

30 7- 0 113 1488. 1673. 105. 53.0 618. 353.0 j
58 7- 0 117 1373. 1530. 15 7. 53.0 583. 356.0 ~1
?9 7- 6 120 1422. 1655. 233. 79.0 747. 376.9
2C 7- 6 121 1414. 1676. 261 54.5 776. 370 0 |

2E 7- 6 123 1225. 1413. 188. 67.0 7 4. 368.91
34 7- 6 124 1430. 1568 138. 63 5 72 4. 368.4
38 7- 6 125 1487. 1694. 207. $7 5 719. 378.0
49 7- 6 129 1455. 1655. 200. 74.0 704. 378.8

SC 7- 6 132 1419. 1598. 179. 64.5 733. 378.0
1C 4- 0 133 1215. 1514 299. 96.5 642. 397 0
2E 8- 0 136 1058. 1355. 297. 36.5 659. 390 1
30 4- 0 138 1312. 1631 319. 98.0 781. 386.6

59 8- 0 143 1179. 1339. 161. 72 0 020. 390.8
SC 8- 0 144 1290. 1229. 239. 45.5 682. 398.9

| IC 8- 6 145 1024 1398. 374. 99.5 553. 414.0
' 10 6- 6 146 881. 1198. 317. 66.0 588. 395.0
!
I

2C 9- 6 148 1153. 1555. 402. 130 0 698. 405 0 I
48 5- 6 153 1162 1493. 332. 124.0 605. 416.7 '

54 8 - 6 155 1079. 1370. 291. 79.5 589. 406.0
30 9- 3 159 966. 1352. 38 6. 143.0 667. 415 9

I

4C 1- 3 161 1032. 1413 382. 137.0 624 421 0
1010- 0 164 636. 9 95. 359. 173 0 679 416.9 i

4910- 0 168 881. 1275. 394 151.0 60s. 435.9 |
5013- 0 16v 760 1091. 332. 161.0 733, 364 3 j

i

|2411- 0 til 549. 802 253. 162.0 586. 386 9
4C11- 0 172 692. 1062. 370. 160 0 543. 435 0
1011- 6 ** 8 AJ 7NE RM0C3UP LE Da7A * )

|

|

42105 F-2

|
t
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. 401 4210SF HEalES 800 STAI1al! cal 047&
> ,

118 T1 &L TEMP 10EG FI MAR TEMP IDE G F 3 7089&AOum0 TIME ISEC;,,

ELEW Ma3 MIN MEAN A4E ilt ME 64 142 n!N nE44
12 748.3 700.4 724.3 753.5 F06.7 730.1 6.0' S.S 5.8
24 9 39 .8 939.8 939.8 950 1 953 1 950.1 10 0 10.0 10.0
39 1282.8 1182 7 1224.4 1318.4 1240 0 1272.9 41 5 21.0 33.0
48 1476.2 1362.4, 1413.5 1527.9 1420.3 1463.T 40.3 21 0 34 0
60 ,1S29 0 1453.7 1450.2 1662.5 1576.5 1608.4 St.S 49 5 30.7
67 1600 3 1499.8 ISS7.5 1758.6 1634 1 1693.0 79.S St.S St.F
70 1605 8 1396.0 1460.7 1777.6 1551.7 1620.6 '7F.S St.S 65.S
71 1548.4 1504 1 1526.2 17 49. F 1722 9 1736.3 79.5 75.3 77.0
72 1441.9 1346.7 1394.3 1F4F.3 1574.4 1640.8 39.0 91 5 95.3
73 1424.8 1360.3 1392.5 1666.8 1$94.9 1633.0 103 0 92 0 100 5
74 1475.2 1324 7 1430.9 1726.3 1558.2 1650.7 119.0 76.5 94 6 !
75 1486.9 138F.6 1437.3 1733.0 1567.9 163e.2 107.0 78.5 93 1 -,

J

76 1544.1 1371 9 .1458.9 17 39. F 155F.1 1634.8 113.0 51 5 85.6 1 - '

I77 1547 3 1399,1 ,-1477.1 1714.0 1561 4 1635.0 101 0 80.0 93.4
7s 1572.2 1437.7 1505.5 1 F 60. 9 1381.9 1645 5 111 0 31.5 79.5 .i
79 1572 2 1365 6 1493.8 1 F44 1 1561 4 1654.9 109.0 52 0 86.0

'
2

j F0 1566.8 1432 3 1484.1 1775.4 1587.3 1676 2 100 0 80.0 97.4
91 1466.6 1466.6 1466.6 1639.6 1639.6 1639.6 97.0 97.0 9F.0
84 1494.4 1372.9 1436.9 1708.5 l'Q0 1 1623.5 79.5 S3.0 62.7 s

90 1486.9 1122.4 1386 0 1723.7 'd63 0 tii3.S 86.5 63.5 73.5 i

96 1348.8 10$8.3 1251.6 1674.5 sists* 1521.S 98 0 65.0 88 5
102 1173 3 834.4 1065.9 1554.9 1,1218 1408.3 124.0 66.0 100.7
til 1331 5 785 7 920.8 1426.9 aviPat f2b2 4 176.0 126.0 149.6

SP 120 881.0 636.2 789.8 1310.0 9 9 a s "* 1163 1 188.0 141.0 161 5,

bJ 132 692.0 496.9 567 8 1062.4 072 0 9 't. ? 152.0 155 0 158.S
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SHEET

Run: 42606A

Test Date: 4 /1/80

Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As-Run Test C onditions:

Upper plenum presstre 1.273 MPa (39.6 pela)
0 0Initial peak clad temperature and 872 C (1601 F),3C 1.83 m

location (72 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)

Flow rate 23 mm/sec (0.91 in./sec)
Coolant temperature 500C (1220F)

0 0502 C (493 C - 508 C)Average and range of initial 1.83 m
,

, 350F (9200F - 947 F)(72 in.) housing temperature 9

Initial bundle water level 49.20 mm (1.937 in.)

8. Summary Raults:

C. Comments:

Inlet mass flow: approximately 1% decrease between 100 and 140 seconds (a)

Total power: exponentially increasing f rom +0.2% to -1% by 570 seconds (a)

a. Relative to specified conditions

42606A-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Rum 42306B

Test Date: 6/20/80
Test Type: Forced Reflood

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.274 MPs (39.8 paia)

Initial peak clad temperature and 875 C (16070F),3C 1.78 m

location (70 in.)

Initial pesk rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 23 mm/sec (0.91 in./sec)
Coolant temperature 500C (1220F)

0529 C (5230C - 5320C),Average and range of initial 1.83 m

(72 in.) housing temperature 9840F (973 F - 9900F),

Initial bundle water level 43.4 mm (1.71 in.)

8. Summary Results: .

|
|

C. Comments:

Inlet mass flow: +1% to 140 seconds and -0.5% theretiter(s)

Total power: -0.5% constant (a)

Housing initial

temperature at

midplane: +4%(a)
|
t

a. Relstive to run 42606 A ,

|

|
|
'
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SFEET

Run: 42506C

Test Date: 8/26/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum presstre 0.268 MPa (38.9 osia)
Initial peak clad temperature and 874 C (1606 F),4C 1.70 m0

location (67 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 23 mm/sec (0.91 in./sec)
Coolant temperature 500C (1220F)
Average and range of initial 1.83 m 5200C (5050C - 5310C)
(72 in.) housing temperature 9680F(941 F - 987eF)
Initial bundle water level

B. Summary Results:

C. Comments:

Inlet mass flow: +1% to 170 seconds,-1% to 310 seconds, and 0% thereaf ter(s)

Housing initial

temperature at

midplane: approximately +3.5%(a)

a. Relative to run 42606 A
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SHEET

Run: 42206D

Test Date: 10/16/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplaner,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.278 MPa (40.3 psla)

Initial peak clad temperature and 878 C (16120F),3C 1.96 m

location (78 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)

Flow rate 23 mm/sec (0.90 in./sec)

Coolant temperature 50 C (1220F)

Average and range of initial 1.83 m 5030C (4940C - 5120C)

(72 in.) housing temperature 9380F (9210F - 953 F)0

Initial bundle water level 36.1 mm (1.42 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: -2% to 125 seconds, decreased to +1% for 20 seconds and -2%

thereafter(s)

Total power: -0.25% constant (a)
,

|

a. Relative to run 42606 A

42206 D-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Run: 41206E

Test Date: 12/3/80
Test Type: F orced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum presstre 0.279 NPa (40.4 psia)

Initial peak clad temperature and 8720C (1602 F),2C 1.70 m

location (67 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 23 mm/sec (0.92 in./sec)
Coolant temperatum 50 C(122 F)

0Average and range of initial 1.83 m 509 C (501 C - 5150C)
(72 in.) housing temperatum 9490F(934CF - 9590 )F

Initial bundle water level 29.0 mm (1.14 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: -2% for 20 seconds, +2% to 150 seconds, and *1% thereaf ter(s)

!

|

i

a. Relative to run 42606 A
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 42006F

Test Date: 6/30/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum presstre 0.278 NPa (40.3 pala)

Initial peak clad temperature and 875 C (16070F),3C 1.78 m

location (70 in.)

Initial peak rod power 2.56 kw/m (0.779 kw/ft)

Flow rate 23 mm/sec (0.90 In./sec)

Coolant temperatum 500C (1220 )F
0526 C (509 C - 534 C),Average and range of initial 1.83 m

'

9780F(948 F - 9930F)(72 In.) housing temperstum
,

Initial bundle water level 43.4 mm (1.71 in.)

B. Summary R esults:

| C. Comments:

[ Inlet mass flow: 4.5% to 140 seconds and -1.5% thereaf ter(a)

| Total power: -0.25% increasing linearly to -0.5%(a)

Housing initial

temperature at

midplane: +5%(a)

a. Relative to run 42606 A
;

(.
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SI-EET

Run: 42207A

Test Date: 3/26/80
Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.273 MPa (39.6 psia)

Initial peak clad temperature and 87200 (1601 F),3C 1.96 m

location (77 in.)

Initial peak rod power 2.3 kw/m (0.70 kw/ft)

Flow rate 28.2 mm/sec (1.11 in./sec)

Coolant temperature 52 C (1250F)
0 0222 C (219 C - 224 C)Average and range of initial 1.83 m

,

0431 F (426 F - 435 F)(72 in.) housing temperature

Initial bundle water level 31.62 mm (1.245 in.)

B. Summary Results:

C. Comments:

This test was conducted with a " cold" housing.

Inlet mass flow: approximately 3% increase between 35 and 200 seconds (a)
7

Total power: linearly increasing from 0% to -1.2% by 370 seconds (a)
,

1

|

1

i
i ;

a. Relative to specified conditions

42207A-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 42108A

Test Date: 3/26/80
Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.269 NPa (39.0 psia)
0 0

Initial peak clad temperature and 872 C (1601 F),3C 1.83 m

location (72 in.)

Initial peak rod power 2.3 kw/m (0.70 kw/f t)

Flow rate 39.4 mm/sec (1.55 in./sec)
0Coolant temperature 52 C (125 F)

Average and range of initial 1.83 m 221 C (217 C - 222 C),
0 0429 F (4230F - 432 F)(72 in.) housing temperature

Initial bundle water level 41.10 mm (1.618 in.)

B. Summary Results:

C. Comments:

This test was conducted with a " cold" housing.

approximately 1.3% decrease for first 60 seconds (a)Inlet mass flow:
:
|

|

a. Relative to specified conditions

42108A-1
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAT TASK

SUMMARY AND COMf{NT SFEET

Run: 43208A

Test Date: 4/21/80
Test Type: Forced Reflood

Blockage Configuration: Unblocked

i

A. As-Run Test Conditions:

Upper plenum presstre 0.280 MPa (40.6 psia)
Initial peak clad temperature and 873 C (1604 F),3C 1.83 m0

location (72 in.) g, fl .'

Initial peak rod power 2 kw/m (0.7 kw/ft)
Flow rate 38 mm/sec (1.5 in./sec)
Coolant temperature 50t (1220F)

0Average and range of initial 1.83 m 525 C (518 C - 529 C)
(72 in.) housng temperature [9770F(965 F -9840 ))F

Initial bundle water level 32.41 mm (1.276 in.)

B. Summary R esults:

| C. Comments:

Total power: linearly increasing f rom +0.1% to -0.9% by 320 seconds (a)

!
|

|
!

a. Relative to specified conditions

43208A-1
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50 3- 0 139 1123. 13S2. 229. 67.5 026. 331.5

l 1: J- o 1,A vez. 1207. 241. 43.5 DSG. 339.C
l 13 s- 6 142 e16. 1360. 251. 59.S 341. 315.8

t! s- 6 i+3 asso. 1264 24P. 34.5 743. 3J2 6
44 s- e a*S Asst. 1241. 206. 29.5 oCG. 334.4

53 l- 6 a=d 450. 1262. 312. 71 5 603. 350.4
33 4- 3 154 e42. 11e1. 339 87 5 022. 333.0

4* 4- 3 ISe 444 1172. 229 $9.0 625. 346.C
1310- 0 161 5%7. dee. 291.. 96.5 629. 279.9

4413- 0 104 7%4. 1013. 215. 69.0 414 36e.9

5013- 0 107 3C4 934 229 87 5 604 303.G

2A11- 0 toe $35. 667. 132. 69.0 o14 166.3
4:11- 0 17C 425. 802. 177. 71.5 2s3. 311.0
1311- 6 172 2te. 616. 328.1 107.0 2e3. 209.0
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60 1439.9 1314.0 1355.5 1564.6 1451.6 1490.0 12.5 1%.0 25.6
67 1569.4 146e.% 1494.4 1743.0 1633.0 1664.9 38.0 32.3 33.0
70 1599.7 14o1.4 1544.3 1744 3 1650.5 1721.R 38.0 31.5 33.7
71 1599.9 1474.2 1*45.1 1811.2 1635.2 1726.7 39.5 34.5 37.6
72 1604.G 1456.0 1533.7 1910 1 1624 3 1709.5 42.5 34.0 37.6
79 1590.7 146o.4 IS37.7 1796.6 1610 1 1726.S 46.5 31.5 39.4
75 15e4.3 44S2.7 1129.2 1 e3 4. 4 1642.8 1730.5 58 5 3e.0 43 9
7o 15 el . 0 144e.2 1127.5 1810.1 1647.2 1735.3 58.0 36.C 49.C
77 15 77. G 4434 1 IS11.9 1416.9 1627.6 1728.4 59.5 41.0 SG.7
7e 1555.3 a413.3 1459.2 1402.2 1653.7 1736.5 65.0 41. C 56.1
8* 1453.1 .266.2 13et.2 1604.7 1414.1 1534.m 39.5 17.S 23.0
ww 141u.) 411*.4 1347 3 161%.9 1315.2 1511.4 53.0 2 s. 0 37.4
Qo 42o9.* 704.4 also.c 1916.0 l e.. 3 1408.5 118.0 41. C ca.6

19d 10o).O env.7 =c3.o 134v.2 A uw .,4 1214.0 71.5 26.L 47.4
114 923.1 7Go.S etJew 118Cet 946.2 1090.3 87.5 41. G 60.3
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-
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4: 440.t 97.t AGo.7 42(. s e21.5 963.9 113.9 AG1.C AG61'
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SI-EET
.

Run: 41808B

Test Date: 6/17/80
' Test Type: Fcreed Reflood

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Co' nditions:

Upper plenutn pressure 0.273 MPa (39.6 pala)

Initial peak clad temperrture and 873 C (16030F),3C 1.96 m

location (77 in.)

Initial peak rod power 2.3 kw/m (0.70 kw/f t)
,

Flow rate 37.3 mm/sec (1.47 in./sec)

Coolant temperature 49 C (1210F)
~

'
5370C (534 C'- 539 C)0Average and range of initial 1.83 m

(72 in.) housing temperatum 9990F (994T - 1003"F)
,

,

Initial bundle water level 29.0 mm (1.14 in.) ,

y

B. Summary Results:
~~

,

s
,

I ,, ~ S .-

'

C. Comments:
,

1.5% to' 120 seconds, sharp decrease to +1% at 140 seconds,Inlet mass flow: 1

an' lin'early inerensng to -2.5% by 300 seconds (a) ,

,

d
I. -

,

,,. g

,,e ,

,

, <n %
'

.. i - '%:_,{'' ' -d 'l |
t ,,

-

.

| 6
'

s n ,,
,

i

s. P[ elative to run 43208 A
%

.7,. -.

'

\I~%

.

%. A
\p.' s., T 418088-1

. ,
<

,

+;( } s. y K+ -|
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FLcCnf ei ASE7 21400 89NOLE 7ES7 SERIES
4Uk NU9 86441809 8

RJO/ELEV T1hillAL MA XIM UM TE4PERATJBf FU9Nat00ND QLehtn Quih4 M
CnAN. au Al PtCGC fievfAA7uai etsE 7tme 7 ta va 641 uni 11pt

(JE6 r p (gig F3 (JEG F) ISECOMOSI Eutw el (5tComust

24 3- 3 % 1104. 1149. 85. 22.0 aus. To.4
4C 3- 3 11 1227. 1301. 74 19.0 601. 76 3
1C 4- 0 14 1317. 1406. 89. 20.5 ge7. 11a.G
24 5- 0 17 AJt5. 1537. 171. 45.5 e61. 17C.4

24 5- 7 21 1458. 1624 167.. 42.5 917. 2C5.4
10 6- 2 SC 1447. 1594 146. 36 0 44*. 24t.%
23 6- 2 53 1519. 1673. 155. 35.0 706. 26e.b
13 6- 2 54 ISte. 1649. 140. 22.0 e47. 252.6

5 6- 2 61 14%o. 1645. 149.. 33.5 e.i. 246.5
10 6- 3 03 144e. 1598. 150. 19.5 e to. 2 3C. 4
48 a- 3 e4 1532. 1642. 150. 35.0 e26. 270.5
53 == 3 49 1942. 1646. 184. 53.5 746. 2es.5

24 5- 4 70 1439 1610. 171.1 55.0 e66. 272.3
20 6- 4 72 1546. 1713. 167. 37.5 tan. 277.4
33 6- 4 75 1542. 1724 162. ~5.0 eJt. 276.5
3C 6- 5 e5 16C3. 1775. 173. 37.3 a . 7. 272 1

3E 6- 5 d6 14es. 1634 150. 35.3 esc. 206.e
3; 6- 6 v5 1543. 1740. 197 39.0 *w*. 276.C
33 6- 6 96 1545. 1746. 201. 35.0 s93. 270.4
4A 6- 6 v7 14Co. 1625. 217. 71.0 es3. Zab.7

40 6- 6 44 1557. 175 4 197. 38.0 WAG. 27o.e
SC 6- 6 101 1944. 1644 157. 39 0 c7c. 277.7
1C 7- 0 11C 1434. 1543. 142. 22 0 7Ct. :s G s . C
26 7- 0 111 1477. 1611. 134 19.5 655. 322.G

33 7- 0 115 15G5. 1649. 144 21.5 726. 293.C
55 7- 0 117 13ta. 1443. 13 3.t 22.0 cou. 3 C). C
287-6 120 1951. 1624, 173. 32.5 7w6. 337.C
2C 7- 6 121 1457. 1642, 185. 32.0 etc. 346.C

2E 7- 6 122 4241. 1456. 215. 40.? too. 331.G
34 7- 6 123 A*dd. 1o03. 175. 34 5 76c. 31s.7
34 7- 6 124 14c3. 1647. 194 33.5 773. AAt.%
48 7- 6 127 A434 1647. 173. 35.5 752. 323.7

SC 7- 6 $24 A4J6 1547. 161. 34.5 742. 322.5
1C 5- 0 131 125*. 1485. 231. 51.5 73). 3Ja.C
2i e- 0 A33 1Cc3. 1311. 248. 51 0 o74 3* .C
33 8- 0 AJ6 1305, 1536. 231. 47.J ts1. 321 4

58 6- 0 13e 1219 1472. 198. 45.5 692. 336.6
SC 3- 0 13% 1339 1539 205. 57.0 7 * t. 344.6

t 1 t- 6 1+1 1962. 1266. 204 35.0 o24. 323.a

| 13 8- 6 142 41C. 10+1. 222. 64.0 630. 34e.G

2C e- 6 a*3 11:c. 1368. 210. 33.0 t20. 37t.C
48 $- 6 195 1235. 1955. 719. 40.5 700. 300 5

i 53 e- 6 144 1933. 1200. 167. 25.0 55*. 375.5
|

33 4- 3 154 6:7. 1194 237 59.5 c7*. 3 *o. C

i 4; i- 3 156 1C14 1255. 181. 45.5 63*. 3t9.0
- 1J10- G 101 6C5. 92C. 315. 96.5 37s. 375.C
! 4510- 0 tot 911. 1045. 184 59.5 t.e. 3a).C

3213- 0 lo? 714, 991. 2 79.a 95.0 725. 344.t

2411- 0 toe 544 664 115. ??.0 573. 26v.6,

| 4C11- 0 170 6t2. 429. 167. St.* 577. 3.2.0
'

1011- 6 172 313. 674. 161. 124.0' **s. 336.3
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SHEET

Run: 42008C

Test Date: 8/19/80
Test Type: F orced Reflood

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test C onditions:

Upper plenum pressure 0.275 MPa (39.9 psia)

Initial peak clad temperature and 882 C (16200F),4C 1.70 m

location (67 in.)

Initial peak rod power 2.3 kw/m (0.69 kw/ft)
Flow rate 37.8 mm/sec (1.49 in./sec)

Coolant temperature 49 C (121 F)
0514 C (5040C - 521 C) .Average and range of initial 1.83 m

(72 in.) housing temperature 9580F (940 F - 9690F)

Initial bundle water level 29.0 mm (1.14 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: +1% increasing linearly to -2.5% by 140 seconds, and +1%,

thereafter(s)

Total power: -0.25% coretor.t(a)
|

|

!

! a. Relative to run 43208 A

|
,

42008 C-1
:
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FLs6HI 1& Asi? 214 00 SUNOLE 7F S7 St#f f 5
aun nuM4E A4200*C
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Cnan. hu el FLudC i s P# t Re ?J R t RISE 71mE 7 CMP 24alL66 71pt

tunt PS (Gt6 pl 80E3 Fl ($fC1N058 Edse FI (5L60n958

24 3- 3 9 11 44 1144. 90. 26.0 633. 73.5
4C 1- 3 11 12t2. 1332. 70. 21 5 814 al.C
10 4- 0 14 1313, 1461. 88 24.0 eSt. 116.5
24 5- 0 67 1444. 1591. 182. 39.5 911. 167.5

24 S- 7 21 1542. 1672. 161. 37.S 907. 2C3.4
10 o- 2 3C 1442. 154 4 103. 25.0 4L44. 14e.5
20 s- 2 53 151C. 1549 90. 24.0 $30. Ze$.t
33 6 2 Se 154e. 1642. 76. 13.5 067. 209.4

44 4- 2 00 ISid. 1671. 113. 25.0 ACSt. 213 4
5 o- 2 el 1941. 1621. 136. 36.5 1C0%. 233 1
13 6- 3 o3 1410. 1598. 128. 16.5 1073. 2 0 7. e
10 6- 3 09 1960. 1Se7. 127. 28.0 1127. 2Cf.8
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23 o- S e4 11:s. loe9. 130. 25.0 7CC. 293.4
3C 6- S e5 1595. 1740. 145. 25.5 e92. 242.4

lt 6- S et 1531. 1031. 100. 23.5 742. 279.0
3 6- 6 95 1517. 1740. 163. 26.0 ev 3. 247.4
30 o- 6 $4 1341. 1724 163. 33.5 706. JeS.4
46 6- 6 47 1439. 1639. 179 49 5 1905. 191 3

40 o- 6 v4 1114. 1741. 163. 35.5 171. 2ea.4
SC 6- 6 1Ja 15tt. los3. 127. 26.0 745, 243.C
1: F- 0 aa0 1423. 1557. 132. 23.5 021. 320.0
26 TL All itse. 1568. 110.1 13.5 694 3C2.4

3) 7- 0 115 lett. 1574 113. 17.5 ott. 311.C
Ss 7- 0 117 1312. 1449 127. 23.S 6et. 2st.C
24 7- 6 120 1432. 15e 7. ISS. 25.3 6e 7. J16.9
2C F- 6 att 14C3. 15o7. 144 36.5 759. 3C7.C

2i 7- 6 122 1G43. 1347. 304 50.0 737. 304.0
la 7- 6 123 1427. 1979 152. 26.5 ete. 346.C
33 F- 6 124 144%. 16al. 162. 25 5 erw. 322.C
44 T- e 127 1944 1601. 157 25.5 753. 2dd.C

S: 7- 6 42e 4430. 157S. 145. 26.0 ot i. 329.4
10 s- 0 631 121s. 1441. 223. 48.5 tCs. 344.0
2i J- 0 133 515. 13J2. 387. 72.0 754. 324.7
3J 4- 0 136 12c3. 1506. 224 47.5 ee*. 340 6

St i= 0 13e 12(S. 1340. 176. 19.5 e74. 290.3

SC la a3% 1345. 1519. 175. 38.5 621. 347.t
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=0N 4200dC 4t ATER 430 5747tst! Cat 0474

1h!Tlat icMP tutG f l MAX 7EMP (DEG F) fueN AdddMC ilaE ($EC)
ELct MAA Mih Piah N4X MIN MEAN oAX PIM MEAh

12 03*.1 565.2 Sce.o 639.4 571.6 594.4 3.5 1.0 2.4
24 490.5 ele.% et1.C 91 8 .1 e*4.7 801.9 9.0 7.C 7.8
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4e 1494.4 1J24.7 1300.3 1533.0 1440 9 1462.3 26.5 22.5 24.6
60 1423.7 44to.7 1412.v 1634 1 1581.9 1602.2 49.5 39.5 45.7
67 1619.5 1497.o 4533.0 1772.C le35.2 1687.7 44.5 3t.0 38.6
70 1596.1 4414.C 1 39.0 1779.8 1541 9 1707.8 49.5 27.5 38.3
71 1523.o 140*.4 1129.e 1728.5 1618.8 1683.3 38.5 29.0 35.6
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74 45o0.9 1*03 4 112*.i 1o71.2 155C.6 1614.2 25.0 12.5 21.3
75 159o.1 19 6u .2 1336.2 1715.1 1587 3 1649.9 36.5 17.0 25.5
7o 1o00 . 3 44 3e . 0 1142 1 1735.2 1593.8 1663.4 38.5 21 0 26 5
77 15v6.4 1444.1 1329.9 1739.7 1610.1 1673.0 en.0 23.5 32.1
74 1560.9 1413 2 1525 2 1746.4 1605.8 1684.6 48.0 21.5 35.9
$= 1473.0 A2Go.6 14C2.7 1594.2 1331.0 1532.7 36.5 13.5 23.3
40 1 **v. 4 4042.e 1370 3 1o11 2 1346.7 1544.7 53.0 24.5 31.4
Go 1305.4 v12.1 id=5.5 1554.9 1301 6 1461.6 72.0 35.5 43.9

102 1153.4 754.4 142d.1 1332.C 1054.2 1237.5 61.5 25.5 37.9
til 1042.8 66u.4 937.3 1216 1 932.6 1129 3 87.5 J1.5 50.9
120 se7 5 574 6 75o.e 1041 3 855 1 984.3 105.0 31.5 72.9
132 65*.1 4el.e 262.9 d22.0 615 2 707.9 75.0 52.0 45 9
13e o2*.e 462.t 511 2 785.7 653.1 712.3 98.5 11.2 79.8

J>

C
gg Tctr mA5s (DtG F# JUiNCH TEMP ( DE G 8 9 QUsNCd 11ML (iEC)

() elku na A Mi n piah MAX MIN MEAN 94 X MIM MEAN
(d 12 7. 5 J.2 5.6 596.7 562.6 574.9 11.1 c.3 e.4

2, 25.4 15 5 21 0 729.6 710 2 722.0 35.0 34.9 33.3
39 90.4 70 6 7s.4 d52.6 764.2 318.R 81.0 73.5 178.1
4o 116. 2 do.3 102.0 Sec.4 851 1 965.5 117.0 114.7 116.4
6u 210.4 Aco.7 leo.3 918.5 838.0 899.0 175.8 161.9 170.8
67 173 6 132.2 1**.6 926.5 024.7 882.7 213.6 2CC.1 2C6.7
70 1v5. 4 12o.v 16o.o 984.5 084 2 893.e 234.6 22G.o 226.4
71 174.7 164.2 153.o 994.4 794.0 927.4 229.9 221.3 227.2
72 173.7 150.5 102 3 1048.0 671 2 959.6 235.8 22E.7 2 32.3
7* 113.0 7o.G ov.2 1094.9 556.4 803.3 311.0 190 0 247.4
75 142.4 67.0 113.o 1127.5 637.2 918.7 287.3 207.s 243.9
70 135.c 74.5 121.3 1130 7 648.8 831 9 314.0 154.5 257.5
77 173.3 95.7 1,43 1 1061.5 700.4 913 2 290.0 22C.7 252.6
7e 1 90 . 6 12o.1 159.4 1084.7 678.3 825.7 319.0 19A.5 272 1
84 157.1 ACv % 13C.0 708.9 608.0 664.9 334.9 27C.0 3C2.5
90 303.9 122.2 174.4 758.9 e27.9 707.5 346.0 2 t C.0 311 3
90 3d0.5 174.6 411.7 780.4 60 7.9 685.3 358.0 290.3 329.6

102 JGl.a les.G sG9.4 e49.8 573.5 642.5 350.0 311 1 335.7
111 272 2 157.e 152.0 706.7 501 6 595.3 383.9 2eg.C 35C.7
120 2eo.C 172.3 227.7 746.2 444.7 644.7 381.0 27C.5 330.5
132 1o7.5 13J.2 145 1 575.0 435.7 519.0 329.7 203.b 250.3
13e 277.3 1e1.1 iC1.0 57 5.6 283.4 405.6 306.0 121.0 24e.0

-
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 41808D

Test Date: 10/14/80
Test Type: Forced Reflood

- Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves
,

A. As-Run Test Conditions:

Upper plenum pressure 0.278 MPa (40.3 psia)
0 0Initial peak clad temperature and 880 C (1616 F),3C 1.80 m

location (71 in.)

Initial peak rod power 2.3 kw/m (0.70 kw/ft)
Flow rate 37.8 mm/sec (1.49 in./sec)

052 C (126 F)Coolant temperature
0Average and range of initial 1.83 m 503 C (494 C - 511 C),

U 0937 F (921 F - 952 F)(72 in.) housing temperature

Initial bundle water level 22 mm (0.85 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: -0.5% increasing linearly to -2.5% by 120 seconds; decreased

to -0.5% therecfter(a)

Total power: -0.25% constant (s)

Housing initial

temperature at

midplane: approximately -4%(a)

Inlet subcooling: +9.5% decreasing to +3% by 150 seconds (*)

a. Relative to run 43208 A

41808D-1
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fosGni si ASE7 21 800 9JNOLE 7E57 SEPf55
Ab% hu18E4419080

803/ELEV 11h&IAAL PAX 1MLP 1EM9Ft47UeE 7Uo4&o1J10 JLanon wuthCP
CH4N. hd Al FtC60 7aPPa847UAE R15E 71=! 7sard t A166i Tims

(Et6 F1 (JEG FI EDEG Fl (SEC34058 (OsE F8 (1sCChwil

2A 3- 3 7 1054. 1189. 90. 26.0 o01. so. 4
4C 3 3 5 123G. 1297. 69 21.0 elt. 86.4
1C 4- 0 AC 1323. 1404 80. 21.0 stS. 114.s
2A 5- 0 13 1431. 1634 217. 54.5 419 1o4.4

24 S- 7 14 1942. 1643. 161. 43.0 e36. 225.t
20 6- 2 SC 15 1. 1679. 128. 29.5 74c. 2os.1
33 6- 2 S5 1333. 1697. 185. 35.0 264 S20.C
SC 6- 2 55 131e. 1660. 125. 29.5 e62. 244.5

10 6- 3 61 1441. 1608. 167. 43.0 454 23o.5
48 6- 3 66 1139. 1685. 147. 42.5 c S 7. 272.1
50 6 - 3 66 1446 1594 148. 41.5 1014 233.1
2A 6- 4 7C 1431. 1653. 202. 53.0 443. 213.t

38 6- 4 7S 1553. 1741. 149. 3t.0 ogi. 2 e 7. 5
10 6- 5 e2 1413. 1590. 177 52.0 %54. 2 s 1.1
2D 6- 5 e4 1514 1679. 144 12.0 7tt. 3wl.L
3C 6- 5 e5 ISeS. 1740. 155. 41.0 Se%. Zoo.o

3i 6- S 86 14'4 1584 130. 40.0 610. 270.5
3C 6- 6 97 1573. 1761. 199. 47.5 407. 277.t
33 6- 6 90 1551. 1722, 171. 43.0 752. 3Co.4
44 6- 6 10C 1444 1647. 203. 55.5 s17. 3st.3

4C 6- 6 101 IS5s. 1743. 145. 44.5 666. Joe.2
SC 6- 6 103 1912. 16S S . 143. 43.0 431. 273 9
1C 7- 0 11C 132C. 1491. 161. 42.5 76v. 3C5.C
28 7- 0 til 1912. 1577. 165. 31.0 434 3 72. 4

10 7- 0 115 1436. 1567. 147. 23.0 eb.. 333 7
58 7- 0 117 1326. 1461. 136. 31.0 7CS. 241 4
28 7- 6 121 1400. 1638. 208.s 43.5 ett. 3ct.C
2C 7- 6 122 133%. 1575. 236. 43.0 7 4. 341.C

2E 7- 6 123 1156. 1346. 187 57.0 07o. 337.C
34 7- 6 124 1464. 1S02. 179 43.5 734. 3J4.t
38 7- 6 12S 1444. 1614. 147 34.0 71v. 341.0
48 7- 6 12t 1421. 1591. 170. 31.0 74t. 336.C

SC 7- o 129 14Ld. 1566. 155. 31 5 7av. 322 0
IC 8- 0 132 1141. 1429. 297 84.5 781. 337.5
2E 9- 0 134 1C15, 1348. 273. 75.5 737. 335.C
3D 8- 0 A37 1267. IS3G. 243. 55.9 72). Joe.t

58 8- 0 135 1246. 1459. 210. 56.8 7eo. 348.0
5C 8- 0 A40 1317. 1536. 179 46.0 Too. 34o.4
1C 8- 6 141 960. 1290. 304 76.0 one. 3o7.C
10 0- 6 142 805. 1200. 454 96.0 Ivt. 354.%

2C 9- 6 a v3 1022. 1291. 269 53.5 5%v. So4.C -

48 9- 14S 1134 1327. 193. 42.5 074. 3e%.s I

SD 8- h 148 514 1288. 314 75.5 7Ci. 313.7
30 9- 155 SCt. 1199. 292. 76.0 336. 4C4.C

a 137 542. 1204 222. 54.0 $44. *C1.C
1 f 16C 558. 860. 262. 76.0 644 326.4
04 163 016. 1042. 223. 76.0 54c. 411.C 4

53 166 e lo. vi6. 240. 86.0 eaa. 3 3.4 |

|
2411 - 167 S47. 676. 129 76.5 $21. 3Cs.4
4C11- 0 169 617. 63S. 188. 76.0 43S. 377.%
1011- 6 17C 208. 603. 315. 131.0 set. 30o.4
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kud 416060 Hiaf te aJO ST A71111C at D AT A

Ih1Tlat ihnr s016 F 3 MAX TEMP (DFG F) IU4N6dJdhL 18M6 ( bit !

ELib haX MA> taak MAR MAN 4FA4 MAX tih Pt ah
12 659.4 60).7 42o.4 664.7 612.0 632.0 3.0 2.S 2.7
24 ese.2 823.0 442.3 874.7 845.8 863.0 8.5 1.b t.2
39 1229.8 aC9).4 1141.2 1297.4 1179.6 1222.0 26.0 21.0 24.3
46 1334.1 1324.7 1329.4 1416.2 1404.4 1410.3 24.0 21.0 22.5
60 A S 49. 2 24C4.4 1447.0 16 d l .9 1544.9 1640.3 54.5 44.s 16.3
67 1611.2 Atta t 1127.7 1758.6 1641 7 1681.0 40.0 33.0 3S.7
70 1623.2 14SO.S 1S31.0 1766.4 1598.1 1692.2 43.5 2t.) 37.7
7A 1615.4 14e).5 1543.3 1746.4 1604.7 1695.4 43.0 2%.S 34.C
72 1604.7 13$4.0 1120.5 1746.4 1498.7 1690.6 56.0 2t.S 3b.3
74 1$64.t 1435.$ Itav.7 1729.e 1578.7 1665.2 55.5 2t.L 35.1
73 1343.C A446.4 14b7.7 1731 5 1S69.0 1648.6 43.5 2%.S 37.1
76 1592.7 44Sb.'s 1523.6 1750.t 1610.1 1691.2 65.5 3C.3 43.6
77 13e5.2 14A3.0 14%S.7 1739.7 1384 1 1662.0 S 3. 0 32.u 43.4
7e 1 S76. 5 143).S 1:13.4 1765.3 1647.2 1701.5 71.5 31.s 46.2
84 1446.2 1222.4 13Se.1 1598 1 1399.1 1519.7 43.0 21.w 33.1
90 1429.1 11So.e 1335.3 1615.6 1345.6 1514.3 57.0 24 3 3v.4
90 1357.2 1C74.4 1137.0 15e6 3 1347.7 1465.4 84.5 37.> 57.0

102 1133.4 60).4 573.9 1326.8 1024.3 1236.7 96.0 32.5 t3.2
111 982.C e14.7 4%v.S 1203.5 953.2 1096.7 85.0 34.> St.e
120 81a.5 $60.6 487.6 1041.8 e60.3 934.9 86.5 ft.o 00.1

i 132 417.3 $47.1 -174.3 80$.4 669.9 717.2 76.5 4%.a 67.2
13e 60o.8 2e7.7 473.7 777.4 602.5 675.2 131 0 74.3 vt.$

k
W
8
ao itPP kist (D66 Fs GuthCH TtMP 10EG FI QU64Co 11ht tatC8

ELiv nat n!h etAM nAR M14 MEsu 44 tah t1Ah
\d 12 0.3 S.3 S.6 606.9 572.1 599.8 13.4 4.s 11.2

24 22.6 16.3 20.7 699.7 670.7 $9 7. 7 38.8 34.6 37.6
39 90.4 67.6 to.s 815 1 752 9 789.6 89.9 61.4 47.4
48 82.1 id.7 eC.9 870.9 864.7 867.8 123.7 114.4 11%.3
60 216.e 172.7 153.3 919.1 846.2 843.1 185.9 Itt.e 141.5
67 161.2 147.4 113.4 892.4 825.2 451.2 228.4 223.9 226.C
70 162.9 143.2 131.2 947.8 841 3 907.6 245.9 231.3 234.7
71 loJ.C Ate 6 142.0 944 1 584.4 ellet 277.0 224.7 251.5
72 199.4 135.4 !!2.1 910.4 619.4 807.7 280.0 let.o 44t.t
74 1v1.6 149.3 143.4 968.8 565.3 772.0 350.0 219.9 27J.7
75 146.9 114.2 150.9 1014 1 757.7 870.4 295.9 233.7 26e.7
76 202.1 133.6 160.1 996.4 538.6 808.5 353.0 251.4 44t.1
77 221 3 130.4 Itt.3 990.0 785.3 932.3 301.8 243.7 2 74. 7
78 264.0 143 1 les.1 967.2 727.8 846.7 300.0 273.o 494.6
84 190.4 132 3 141.0 732.2 650.1 687.6 372.9 251.4 31 t.1
90 2 36. C 137.1 179.1 823 9 616.2 720.1 386.0 243.0 331.1
90 2es.0 171.S 224.4 812.2 612.0 739.5 400.0 34).S 359.3

1 102 454.5 142.3 262.6 795.5 411 3 655.6 3*9.0 31t.1 363.6
l 111 291.5 134.3 157.3 623 6 474.2 544.9 429.0 241.7 37C.t

120 294.4 20s.4 147.2 715.3 477.2 597.6 411.0 212.9 34t.2
132 los.1 117.S 144.9 S20.8 435.5 476.9 377.9 3 J 4.6 335.3
13e 314.8 150.4 2C1.5 559.7 275.9 457.9 361 0 240.0 309.8
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

| 5UMMARY AND.COMNENT SHEET
1

Run: 41008E

Test Date: 12 /2/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (36%)'

; A. As-Run Tes.t Conditions:

Upper plenum pressure 0.281 MPa (40.8 psia)

-Initial peak clad temperature and 8730C (1603 F), AC 1.70 m0

location (67 in.)

Initial peak rod power 2.3 kw/m (0.70 kw/ft)
Flow rate 37.8 mm/sec (1.49 in./sec)
Coolant temperature 490C (120 F)
Average and range of initial 1.83 m 5110C (5020C - 5180C)

(72 in.) housing temperature 9520F (9350F - 9650F)

Initial bundle water level 36.1 mm (1.42 in.)

I B. Summary Raults:

!

!

C. Comments:

Inlet mass flow: 0% increasing linearly to -2% by 70 seconds and approximately

-0.5% thereaf ter with t1% oscillations (a)

:

a. Relative to run 43208 A

41008E-1
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Flashi && ASif 21400 4'JN0tf TE 57 SE9tts
4UN huMBEa41008E

a00/ELEV Ilklilat PAI1Mun TEMPFeatuet 70sNae10MO Gt a hC M Quthce
CHAN. bd AI FLCCO T s PPte aTJ R E E15E TIM' 7 tMP Ri alb t s f1Pt

40EG F) losG F) (CEG 85 (5fC3NO$1 (ogG F) ($(CJn0$)

2A 3- 3 9 12C2. 1285. 83. 21 0 e20. 86.4
4C 3- 3 IC 1275. 1340. 65. 18.0 e2e. e5.4
1C 4- 0 12 1381. 1488. 107. 31.5 400, 114.5
24 S- 0 to 1524 1709. 185. 41.3 va*. 177.4

,,

2A S- 7 15 1524 1671. 147. 12 5 445. 21a.4
SC 6- 0 34 1424. 1581. 154, 38.0 ille. 156.0
23 6- 2 39 ISCS. 1617. 112. 20.0 714 241.4
15 6- * *7 1444 1545. 121. 38.5 964. 177.4

33 6- 4 SC 1444. 1654 206. 19.0 232. 445.C
48 6- 4 52 1525. 1642. 116. 32.0 740. 139.C
SC g- 4 54 1414 1628. 154 35.0 2e6. 3Se.C

,s.50 6- 4 55 A442. 159 2. 110. 32.5 663. 212.4

10 6- 5 58 1411. 1605. 113. 41.0 1016. 1s5.4
24 6- S 54 1414 1645. 171. 47.5 e72. 157.1
2) 6- S 61 1522. 1634 112. 31. 5 74 6. 249.4
38 6- 5 63 154C. 1648. 128. 31.5 704 226.C

3C 6- 6 72 1511. 1711. 154 34.0 644, 2C4.5
4C 6- 6 75 1371. 1722. 151. 32.5 43). Ltd.i
3C 6- 7 * * 4 aC inku7dCJtPLE OA T4*
3E 6- 7 e3 1415. 1630. 151. 40.0 e24 243.0

30 6- 8 $6 1518. 1694 176. 41 0 ele. 253.3
44 6- 8 67 1941. 1548. 157. 41.0 75%. 23e.3
1C 7- 0 93 14C5. 1524 118. 28.0 733. 244.C
28 7- 0 94 1957. 1561. 105. 17.5 747. 2Se.4

30 7- 0 94 1935. 1579. 120. 17.5 732. 272.0
58 7- 0 103 1393. 1510. 115. 20.5 e 3 *. 2C3.s
28 7- 6 110 agte. 1568. 160. 31 0 77e. 274.0
2C 7- 6 til 1425. 1578. 143. 24.5 573. 217.2

25 7- 6 113 1231. 1402. 171. 34.0 735 230.9
34 7- 6 * e& Ab in aa n0GJbPLe Ca T4*
33 7- 6 115 1145. 1373. 208 18.0 641. 313.e
46 7- 6 120 4421. 1611. 160. 32.5 e37. 2 5 8.G

SC 7- 6 122 1412. 1566. 143. 32.5 cal. 257.C
1C s- 0 124 1225. 1421. 196. 42.0 777. 257.6
26 3- 0 126 1Cte. 1288. 220. 59.5 71 ). 307.C
30 8- 0 129 424c. 1459 213. 44.0 7* 7. 3 1.C

58 S- 0 133 1247. 1407. 160. 36.5 ets. 273.7
SCS-C 134 12%e. 1447. 199 41.5 toc. 27e.%
1C 8- 6 135 1C25. 1261. 226. 44.5 cc%. 321 1
10 d- 6 13c St5. 11e9. 224 56.5 724 310.3

2C 8- 6 138 11tc. 1+28. 249. 54.0 eel. Zee.1
48 8- 6 143 1136. 1327. 171. 32 5 704. 313.%
SJ d- 6 14S 440. 1174 215. 79.5 624 31e.%
33 9- 3 ISC 53o. 1163. 227 55.5 c36. 330.1

4C 4- 3 152 1031. 1222. 191. 54.5 633. 32e.C
1010- 0 1 57 642. 913. 231. 9?.0 So e. 3 44. C
4810 0 164 et4 1044 180. 62.0 4Cs. 3*4.2

5010- 0 166 656. 9J 6. 210. 82.0 714. 2tt.%

i

2411- 0 168 154. 472. 114 75.5 33%. 236.0 l
4C11- 0 16% etc. ele. 154 75.5 50G. 301.6
1311- 6 171 340. 632. 252. 92.5 $35. 233.6
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK
SUMMARY AND COMtENT SI-EET

Run: 41608F

Test Date: 6/25/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, non-aplanar,

long sleeves (44%)

A. As-Run Test C onditions:

Upper plenum pressure 0.279 bPa (40.4 psla)

Initial peak clad temperature and 8750C (16070F),3C 1.78 m

location (70 in.)

Initial peak rod power 2.27 kw/m (0.692 kw/ft)
,

38.1 mm/sec (1.50 in./sec)Flow rate
Coolant temperature 500C(122 F)

Average and range of initial 1.83 m 526 C (5180C - 5370C),

(72 in.) housing temperature 9790F(964 F - 999 F)

Initial bundle water level -25 mm (-1.0 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: approximately -0.5%(a)

Total power. -1% increaang linearly to -1.5%(a)

!

a. Relative to run 43208 A

41608F-1
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F6t4H7 StA5s? 21400 SUMDCE 7537 SEe1ES
A UM hum mit 41608 F

4 03 /iL E V 71a.71a' Man 1Mun 7Em*FAA7Utf 7U84480U40 Qbth6M Qushte
CHaN. Du Al FLLGO TsPPE#A7dpE k15E 7148 7tMPeta106s 7 ark

4046 F1 tesh FI (CEG F1 (SECOND$l 4046 t s (StC0huS8

2a 3- 3 5 1173. 1286. 113. 34.0 62 6. cG.%
4: 3- 3 e 127C. 1327. 57. 24.5 814. e7 4
10 4- 0 1 1431. 1441. 80. 21.0 e63. 129.9
24 5- 0 12 150%. 1705. 196. 49.0 403. 17%.4

24 5- 7 14 1524. 1656. 128. 27.5 oSG. 211.4
SC 6- 2 33 1415. 1595. 136. 39.0 27i. 444.C
20 6- 3 36 151C. 15o6. 76. 12.5 463. 237.0
10 6- 4 4e 14%4. 1577. 83. 27.0 $C2. 154.4

3J 6- 4 50 15C1. 1690. 109 39.0 244. 327.0
48 6- 4 51 1555. 1621. 66. 14.0 09). 262.5
53 6- 4 56 1414. 1550. 71. 25.5 e71. 213.0
10 6- 5 56 1476. 1579. 103, 27.0 wat. 2Wo.t

24 6- 5 59 1474. 1605. 129 38.0 1G26. 141.1
23 6- 5 62 1528. 1613. 86. 27.0 687. 202.5
36 6- 5 63 1544. 1672. 106. 2a.0 376. 2ts.4
3C 6- 6 o9 1549. 1736. 158. 38.5 2es. 2o2.0

36 6- 6 7C 1447, 1625. 139 37.5 267. 272.0
4C 6- 6 73 15%C. 1683. 94. FF.0 741. 24%.t
5* 6- 6 7e 1533. 1629. 95. 27.0 7A4 270.C
33 6- 7 d5 1555. lo'e 1. 122. 37.5 734 25e.C

30 6- 8 v3 1514. 1712. 133. 17.5 e10. 24$.C
4A 6- 8 95 1441. 1601. 154 37.5 1021. 21C.1
1C 7- 0 104 1442. 1533. 91. 16.5 6et. 273.0
28 7- 0 110 15Ct. 1566. 80. 10.5 724. 246.0

30 7- 0 113 1518. 1596 78. 11 5 col. 271.C .

58 7- 0 117 1313. 1455. 82. 13.0 e43, 240.1
28 7- 6 12C 1414. 15e2. 128. 37.0 fo5. 2tG.2
2C 7- 6 121 1453. 1566. 136. 29.0 735. 2so.C

2E 7- 6 123 1148. 1318. 130. 26.0 163. 212.1
34 7- 6 124 14 2. 1567. 115. 27.5 7ts. 277.t
38 7- 6 125 1509. 1630. 121. .25.5 644 303.C
48 7- 6 12% 1417. 1601. 124 27.5 eti. 3C3.0

5C 7- 6 132 1934. 1550. 113. 29.0 71C. 303.4
1C 8- 0 133 1230. 1413. 163. 37.5 7e4 30,.C

2E 8- 0 13t 1055. 1206. 146. 40.5 632. 271.0
30 4- 0 134 1342. 1500. 166. 37.5 6C3. 361.C

58 8- 0 143 12t3. 14as. 136. 39.5 eos. 3G2.6
5C $- 0 144 1314. 1471. 152. 37.0 711. 315.C
1C e- 6 145 1CtC. 1247. 187 42 0 e4 7. 332.4
10 6- 6 14e 524. 1072. 144 35 5 tee. 296.7

2C 4- 6 148 1114. 1379 205. 39.0 724 319.C
48 4- 6 153 11%C. 1357. 167. 37.5 660. 334.C
50 Sa 6 155 1077. 1216. 139 29.0 101. 240.0
33 4- 3 159 5%4 1185. 191.a 46.0 540. 336.C

4 C 9- 3 101 1Ct5. 1247. 182. 46.0 6C 1. 332.C
1D10- 0 104 632. 931. 279 85.0 64e. 2s9 1
4310- 0 164 615. 1059. 184. 56.0 554. 35C.C |
5010- 0 169 729. 928. 199 65.5 6ca. 276.t

2A11- 0 171 516. 659, 143. 62.0 013. 150.C
4C11- 0 172 670. 432. 162. 60.5 125. 2s7.5
1011- 6 174 357. 671. 274. 89.5 >.2. 1 6.5

41608 F-2
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abN 4At06F HE ATEa a00 STATISTIC AL D ATA

infilaL isnr (CE6 r1 MAX TEMP (DEG F3 7tlRN adouhl Iant (5sC3

ELkw Mas nah Piah MAX M14 MEAN m4W Ph PtAb
12 74a.9 ov2.6 720.7 75 7.6 705.6 731.6 5.0 3.3 4.3
24 9 35. 2 9 33.2 435.2 951.1 951.1 951 1 6.5 c.) 6.5
3v 1270.1 A43v.7 1200.9 1326.6 1257.8 1290.2 34.0 24.5 3C.4
to 14 e 3.1 4351.3 14C7.5 1536.5 1422.7 1450.0 21.0 le.0 15.e
60 1909.3 1454 4 197*.4 1705.1 1016.7 1647.2 49.0 39.5 43.3
67 1 e 00.4 14%0.9 1S>3 1 1736.3 1623 2 1672.7 37.5 27.3 31.0
70 teCF.C 1374.1 14t2.6 1710.7 1506.1 1568.2 37.0 AC.5 22.t
7a 1573.1 151o.4 1:43.7 1643.2 1607.9 1645.5 25.5 14.0 1+.o
72 A*50.6 .30s.C 1406.6 1612.3 1510.0 1564.1 42.5 31.0 40.3
73 1476.2 191o.2 194a.2 1029.7 15d0.9 1605.3 45.5 34.L 41.t
79 1305.C A373.c 14tu.3 1633.0 1513.9 1532.4 41.5 21.0 33.1
73 1526 6 1410.4 1964 1 1672.3 1131.1 1593.4 51.0 12.3 33.e
76 1334.7 4403.2 14%d.7 16e9.7 1511.7 1604.8 42.0 11 3 2t.%
77 1505.% 447o.1 11C7.* 1672 3 1 570.3 1615.7 46.0 2140 34.c
7e 15ed.t 144o.2 1:20.0 1706.2 1575.4 1630.2 38.5 21.3 31.c
79 IS 75. 6 AJv4.S 1:04 1 1667.5 1514.3 1627.0 38.0 21.5 32.6
60 1574.s 1441.6 144o.3 1711 4 15S4 1 1641.4 43.5 25.9 37.3
61 1*e7.1 14e7.1 14d7.1 1604.6 It06 8 1606.8 29.0 2a.0 2c.;
84 132J.4 4372.e 1441 5 1619.5 1454.9 154'.3 14.0 10.3 13.6
90 13vo.e 11eo.0 1411.9 1629.7 1 31s.4 1539.6 37.5 21.3 24.1
9o 1375 1 Aubv.3 1247.e 1548.4 1205.6 1447.2 46.0 31.u 2c.7

102 1203.3 etw.1 Atsu.1 13e l. 3 493.1 1246.5 42.0 14.3 33.7
111 tooS.* tub.u 43o.e A253.t 43v.8 1099.9 56.0 i%.c 43.3

s> 12u = 76. e oSt.6 le3.2 1100.6 516.1 991.8 65.0 54.C ca.9
bd 134 670.2 400.b '33.d e32.3 557.9 681.7 79.0 34.3 Sv.w

@$ 13o svv.7 3vo.7 126.6 o06.5 671.0 72 7. 7 AG.5 42.5 74.5
m
)U Tier niks abs 6 74 auth44 is 9P EDEG F) JUL(CH Tant 1414#
Ua

Eles Mas n6h Pinh NAA MIN ME41 9 4X P1h rtah
12 13.C o.7 10.9 645.9 637.4 626.6 19.9 Ac.) 14.2
24 AS.S 13.4 13.v 721.7 721 7 721.7 43.5 43 3 44.5
3v 113.0 50.7 i4.3 o36.7 e10.9 624.6 99.6 61.4 44.3
4e ed.S 63.3 12.5 $12 5 83o.5 959.0 129.0 114 9 123.4
60 195.e 450.7 112.e .02 5 695.1 898.4 145.4 tis.o It2.5

,

67 133.9 vv.1 liv.o v2 7.9 722.1 935 1 218.4 2Ct.w 212.4
70 16o.4 co.5 103.6 934.1 242 5 520.A 522.0 213.o 356.1
71 110.1 ov.4 Sv.e e64.0 281.3 573.1 460.0 222.3 441.3
72 101.7 133 0 1*7.3 249.0 246.8 247.9 513.0 3CS.w 511.C

,

73 162.7 13A.3 J17 1 279.1 256.5 267.m 498.0 *ts.O 473.5'

74 151.0 111.7 132.1 d66.5 247.9 445.2 513.0 17t.7 37c.5
73 190.5 71 4 12v.3 1416.1 243.6 693.9 520.0 1 C t. ) Jo%.1
7e loo.7 es.4 114.1 125%.7 241.4 679.5 527.0 162.1 314.1
77 157 0 o3.7 10s.2 1026 1 259.7 681.8 484.0 141.7 2t%.4
is 157.o 6o.1 !!0.2 1050. 7 280.6 76R.1 282.0 157.) 240.1
79 140.e 51.7 114.o 1013.9 624.5 763.2 293.0 2CC.7 24.e
89 162.7 12w.e 143.1 1024.6 723.3 957.0 297.0 240.3 251.4
81 A 19. 7 119.7 119.7 Td5.8 765.4 785.8 256.0 2 5t.u 256.h
84 95.4 To.2 d).o 744 1 643.1 759.1 290.5 234.o 46%.5
90 14J.3 114.1 127.0 d23.4 602.4 735.4 103.4 214.7 4t9.2
90 173.3 135.7 159.4 336.5 684.9 759.4 319.A 271.0 3G1.2

102 203.0 119.0 150.4 123.7 547.4 665.6 336.0 25t.7 41w.)
111 146.1 107.3 141.0 672.2 593.9 622.2 336.0 251.6 251.8
120 2 74. 4 1o3.1 4Co.6 0o1.3 55o.9 594.5 353.0 21t.o 224 1
132 101.1 47.3 193 9 o13.0 284.5 467.4 287.9 01 0 93.6
13e 274.3 A2o.J 2 C J.1 Se2.3 474.5 529.3 332.0 1st.% 26t.3
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SI-EET

Run: 41909A

Test Date: 3 /24/80
Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.270 MPa (39.2 psia)
Initial peak clad temperature and 8720C (1601 F),3C 1.96 m

location (77 in.)
Initial peak rod power 2.3 kw/m (0.69 kw/ft)
Flow rate 147 mm/sec (5.9 in./sec)
Coolant temperature 540C (130 F)
Average and range of initial 1.83 m 217 C (214 C - 2190C)
(72 in.) housing temperature (4230F(418 F -427 F)]
Initial bundle water level 40.67 mm (1.601 in.)

_

B. Summary Results:

C. Comments:

Total power: linearly increasing f mm -0.9% to -1.4% by 90 seconds (a)

a. Relative to specified conditions

41909A-1
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Fosspi Se A5E 7 21 4 00 PUNDLE 7FS7 SEttis <

EUN NUMSER419094 1
'

433/ELEV san 61146 Ma xim um 7548tRA7Uef TURN 48004D 4 LEhe n out hC H
Cnah. hw at FL60C TcP#smATJRh k15E 71ME 7 Ese R E Alu ki 11RE

(bi6 Fl (s&G F1 (OEG F1 (SEC04053 (OLE F1 (SEC3M05)

24 3- 3 9 1C47. 1099. 11 1 25 92e. 21 5
4; 3- 3 11 1145. 1176. 13. 2.0 904. 23.6
1: 4- 0 14 125$. 1307. 12. 2.0 642. 34.9

24 S- 0 17 1311. 1335. 25.1 3.5 te 7. 47.7

2a S- 7 21 13el. 1400. 19. 35 Sev. 55.4
13 S- 2 50 1423. 1441. 18.I 2.3 e46. 67.4
23 e- 2 33 1562. 1582. 20. 2. 3 ee s. 64.9

33 6- 2 54 154g. 1604. 19 2.5 450. 6'7. 3

SC 6- 2 oi 14e9. 1505. 17. 25 743. 65.4

13 6- 3 03 1914 1436. 22, 3.0 664 64.4

46 6- 3 os 1534. 1578. 19 3.0 SS6. 67.2
53 6- 3 o9 1433. 1456. 23. 3.0 e74 67.7

l 24 t- 4 70 1416 1434 18. 3.0 457. 67.4
35 6- 4 73 1545. 1609. 20. 3.0 434 69.4

30 e- e 7G 1931. 1574. 24 3.0 e13. 72.5
23 o- 5 e4 ISSi. 1540. 21. 3.0 671. 6e.4

3: 3- 5 at 16C1. lo22. 21. 2.5 cza. 71.5
3i o- S oc 15C2. 1520. 18. 3.0 env. 64.5

3C o- 6 vS ASto. 1009 23. 2. 5 es4. 73.G
44 0- 6 v7 13t7. 1406. 18. 2.5 e13. 71 1

33 4- O ve 13C3. 1325. 22. 25 72 *. 42.1
5; o- 6 IJ1 14t4 148S. 16. 2.0 27e. 74.C
1; 7- 0 A1C 1Jve. 1414 19. 2.0 13 ,. 74.3
28 7-C. All A3se. 1415. 18. 2. 0 714. 77.t

3D 7- 0 143 atti. 1473. 18. 2.0 cow. 76.5

St 7- 0 117 12%5. L314 19. 30 cvt. 7e.S
2s 7- t 624 19I7. 14*5. 18. 2.5 73*. om.4
20 7- 6 s2A 1941. 1462. 21. 2.5 701. eS.4

2* 7- e 422 1364. 1321. 20. 3.0 (21. s3.*

3a 7- e ics 6362. 1322. 1a. 2.5 746. 43.6
r 31 7- e .4 6%;4. 1 12. 70. f.? ove. o 5. 4

.. 7- o A27 4 43. 1434 20. 2.5 747. e5.4|
r

!

5: T- 6 12e 121$. 1292. 17. 2.5 oe4 e4.3'

| 1: 9- C 131 .2*2. 1271. 19. 2.5 713. 42.3
2k s= 0 133 437. 922. 16. 3. 0 c24. 79.G

| 40 o- 6 AJ6 ISc7. 1S86. 22. 2.5 414 72.4
l

54 s- 0 13e 1147. 1187. 20. 3.0 641. 91.S
$; s- C 13% AA32. 1134. 17 3.0 624. wo.4

1* o- 6 1*1 113C. 112e. 18. 25 sos. 44.1

13 s- 6 1,2 1C14. 1031. 12. 2.5 61 . 75.6

Z: r- 6 A*3 111c. 1174 18. 2.5 ene. 97.c
*e s- 6 a.5 1145. 1137. 22. 3. 0 e33 ve.4

50 a- 6 1*e 949 1021. 22. 3. 0 375. 94.2
15 +- 3 1)* AC35. 1034 20. 3.0 570. 103.C

*: #- 3 iso 1033. 1051. 18. 3.3 ts). 9e.0
131J- 0 101 735. 772. 17. 3.5 390. le.1

4410- 0 te* e43. 360. 18. 3.5 2 c 7. 76.C
S310- 0 to? 7&e. 603. 16. 3.5 *e3. 42.0

2 A11- C aos ele. 626. O. 3.5 327. le.C
4: 11- 0 17G 6ti. 095. 13. 35 59e. 16.4
1311- o A 72 3 5. *o9. 90. 11 5 357, 19.2
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muN 419094 HE A TE R 400 STATISTICAL DATA

1h!Tlat TEMP (LEG F 4 MAX TEMP (CEG F1 TU8Maa0dhL TIMt (SEC8

E L E tr MAX MAN MEAN MAX MIN 4End MAX Mih MEAM
12 665.9 615.3 422.3 667.8 617.3 634.4 10 10 1.C
24 434.1 751.1 763.9 8 39. 6 757.6 799.9 2.0 1.5 1.9
39 1164.5 1032.3 1C60.0 1177.5 1050.1 1108.7 2.5 2.0 2.3
to 1317.2 1169.5 1251.7 1329.9 1198.3 1265.9 3.0 2.0 2.6
60 1456.0 1260.0 1332.6 1475.2 1288.0 1353.4 35 2.5 3.1
67 1547.4 1372.4 1422.s 1564.6 1393.9 1442.6 3.5 2.5 3.3
70 1593.3 1396.9 1510.5 1612 3 1413 0 1528.m 3.0 2.5 2.6
71 1594.5 1403.3 1515.8 1614.5 1421.6 1535.2 3. 0 1.5 2.7
72 1000.4 138).4 15C3.7 1622.1 1401 2 1921 9 3.0 2.0 2.6
74 1595.0 1396.S 1524.5 1614.5 1416.2 1543.8 3.0 2.5 2.6
75 1596 1 1414.0 1521.5 1617.8 1435.5 1542.0 3.0 2.5 2.6
To 1599 3 1360.9 1501.o 1619.9 1382.3 1521.8 3.5 2.5 3.0
77 1604.1 1403.9 1517.3 1622 1 1430.2 1540.0 4.0 1.5 3.1
7e 15eo.3 A3ST.1 1493.6 1609.0 1375.0 1513.8 3.0 2.0 2.7
em 1455.3 1203.0 1349.o 1473.C 1227.5 1368.2 3.0 2.0 2.4
Gu 1451.7 1275.0 13co.5 1471.9 1292.2 1385.0 3.0 2.3 2.5
Go 131 .? 93o.c 12C3.o 1337.3 952.2 1223 1 3.0 2.5 2.4

102 4153.2 vvo.4 1006.2 1174 4 1016.1 1057.3 1.5 2.5 2.7
til 114o.2 91$ .4 5tv.7 1104.0 930.5 2006.3 3.5 2.5 3.1
120 450.4 755.3 (C9.2 e73.7 772.2 826.5 4.0 3.5 3.6
132 0o2.3 616.4 c41.o 695.2 62 5.7 652.6 3.5 2.5 3. 3
13e 007.6 349.1 574 3 676 3 46d.8 601 3 11.5 2.5 5.e

k
w
e TkPP R15i (CEG F3 QufNtH TEMP (DEG FI QUINGd 11M1 (&EC8O

ELas Maa M a .. Psah MAA MIN MEA MAX PAh MEAh
56 2. .N? 12 2.. i.s 2.i 637.9 524.8 4.9 4., 4...

La 2 o.5 3.4 o.O 710.0 o76.9 695.2 11.0 v.9 16.0
3v 14.c li.k 12.7 927.5 840.3 492 5 23.9 21.9 23.1
4e 17.c AA.7 A4.2 401 1 t27.4 878.5 34.9 32.s 33.5
60 2* . 7 17.2 2w.o 911 4 767.7 862.2 48.4 41.4 40.C
67 21.7 17.2 Av.* oe9.2 860.6 877.6 56.9 5 5. , 56.3
fu av.0 to.1 A7.e 676.3 832.1 664 1 61.9 5%.7 to.t
74 2u.3 lo.2 13.* o96.9 L14.2 95 3.D 63.4 00.9 42.2

i

7d 2a.7 1a.4 10.2 676.3 692 2 815.0 64.5 61.0 63.3
7* 20.5 1o.7 Iv.3 867.6 742.5 833 1 67.5 62.4 66.1,

75 23.1 lo.% 20.7 674.5 626.4 854 6 68.8 47.2 47.5
7o 23.2 1c .1 2s.2 So?.3 725.7 835 1 70.5 o 4. 6 6e.4
77 2o.3 As.S 22.0 873.1 821.8 851.3 71.9 es.9 70.7
7a 21 7 12.t 2u.1 854 1 27o.0 769.7 74.0 65.2 71.8
84 25 5 13.1 lo.4 753.6 670.5 706.6 80.0 74.0 To.3
90 Zu.% 19.e so.5 750.0 653.6 738 1 86.9 53.5 65.4
90 22.e 12.0 49.2 724.3 598.2 663.5 92.5 71.0 40.2

102 22.1 Ac.S 13.4 694.0 523.2 608.9 99.5 11.o 51.4
114 Iv.7 13.7 10 6 612.2 406.6 544.5 103.0 56.5 69.3
120 22.0 14 0 17 a 596.4 282.3 407 3 70.0 16 1 61.7
132 12.G v.1 10.8 598.5 55s.6 577.6 19.0 14.4 17.7
13o 7v . 7 'v . 4 1s.1 579.S 397.5 514 3 21.2 14.2 2C.2
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SHEET

Run: 417098

Test Date: 6/16/80
Test Type: Forced Reflood

Blockage Confiq iration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.273 MPa (39.6 pala)

Initial peak clad temperature and 8770C (1610 F),3C 1.96 m

location (77 in.)

Initial peak rod power 2.3 kw/m (0.69 kw/ft)

Flow rate 147 mm/sec (5.79 in./sec)
0Coolant temperatum 51 C (124 F)

Average and range of initial 1.83 m 333 C (308 C - 3540C)

(72 in.) housing temperatum 6310F (586 F - 670 F)

Initial bundle water level 29.0 mm (1.14 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: +2.5% linearly increasing to -4.0% by 100 seconds (a)

Total power: -0.5% constant (s)

Inlet subcooling: -12.5% linearly decreasing to -3% by 100 seconds (a) |

|

a. Relative to run 41909A

|
1
'417098-1
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FLEC4T SE ASE7 21 aJJ Bun 0LE f taf $ERIES
SUt MJM8E 4417098

A00tELEV T111 TI A L 94 almus TEMPE4AtudE 7J8tAROJ13 QUE NCH f aENCHCH44. NO A7 F L O OD TEMPEtaludE A13E 7I9E TEMPRE ATJ4E ?!NE
(DEG F1 (DEG F3 (GEG F a (5E*340ll (DEG F1 (SECONO3)

24 3- 3 9 1029. 1043. 14 35 795. 22.9
4C 3- 1 11 1205. 1217.i 14 2.5 897. 22.9
1C'4- 0 14 1299 1316. 17. 3.5 804. 33 0
24 5 0 17 1318. 1345. 27 4.0 870. 46.9

24 5- 7 21 1394 1414. 24. 40 818. 56 8
10 6- 2 50 1277. 1304. 27. 4.0 828. 64.0
20 6 - 2 53 1427, 1452. 25. 3.5 670. 60 5
30 6- 2 53 1486. 1511. 25. 3.5 860. 43.6

SC 6- 2 61 1463. 1487. 24. 35 407. 66.5
10 6- 3 63 1301. 1330. 29, 4.0 8J4. 63.0
486-3 68 1512 1533. 21. 3.5 800 65 0
50 6- 3 49 1420. 1449. 29. 4.0 815. 71.4

2A 6- 4 70 1390. 1413. 23. 40 758. 68.9
20 6- 4 **8A3 iHEAn3C307 LE DATA *
18 6- 4 75 1*61. 1586. 25. 3. 5 764 68.7
3C 6- 5 85 1610. 1633. 23. 3.5 1045. 45.4

,

3E 6- 5 86 1401. 1428. 27. 4. 0 813. 69.9
3C 6- 6 95 1595. 1o21. 26. 3.5 999. 51 4
30 6- 6 96 1522 1351. 29. 3.5 931. 58 5
44 6- 6 97 1343. 1368. 25 40 791. 69.8

4C 6- 6 98 1573. 1599. 26. 3.5 944. 60.4
SC 6- 6 101 1478. 1500. 22. 3. 5 804 71 4
1* 7- 0 110 1385. 1910. 25. 35 707. 78.3
28 7- 0 til 1431. 1455. 24 3. 5 694. 78.9

30 7 - 0 115 1452. 1477. 25. 25 76 1. 76.5
58 7- 0 117 1319. 1318. 20. 2.5 71 9. 78.9
25 7- 6 120 1416 1442. 26. 3.5 710. 89 0
2C 7- 6 121 1436. 1963. 27 3. 5 699. 88.6

PE 7- 6 122 1152. 1184. 32. 4.5 683. 87.0
34 7- 6 123 1396. 1422. 26. 3. 5 708. 88 7
38 7- 6 124 1445. 1473. 28. 35 7J1. 48.3
48 7- 6 127 1464. 1990. 26 3.5 723. 86.0

SC 7- 6 128 1408. 1433. 25. 3.5 740. 86.4
1C 8- 0 131 1216. 1245. 30. 4.0 675. 96.4
2E 5- 0 133 10 3C . 1060. 30. 4. 5 620. 95 3
30 8- 0 136 1;37. 1316. 30, 4.0 662. 94 0

58 5- 0 138 1230. 1257 27 4. 0 671. 96.5
5C 8- 0 139 1311. 1333. 23, 3. 5 681. 95 1
1C 8- 6 141 1039 1065. 25. 3.5 624 102 9
10 6- 6 142 920. 943. 23 3. 5 584 103 0

2C 8- 6 143 1142. 1171. 29. 35 653. 103 0
| 48 8- 6 145 1202. 1234. 32 4.0 655. 101 5

50 8- 6 148 934 961. 27. 3.5 593. 102 0
30 9- 3 154 983. 1008. 25. 4. 0 540. 100.0

4C 9- 3 156 1049. 1071. 22. 3.5 558 109 8
1010- 0 161 736. 758. 22. 5. 0 382. 58.4
4410- 0 164 869. 889. 20. 4.0 550. 90 1,

| 5010- 0 167 723. 745. 22. 5. 0 471. 53 1

2411- 0 168 572. 586. 14. 40 503 23.5
4C11- 0 170 657. 674. 17. 4.5 560. 19.8
1311 - 6 172 288. 363. 75. 12.0 296. 16.0

l
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 41909C

Test Date: 8/1'8/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.275 MPa (39.9 psia)
0 0Initial peak clad temperature and 881 C (1618 F), AC 1.70 m

location (67 in.)

Initial peak rod power 2.3 kw/m (0.69 kw/ft)
Flow rate 152 mm/sec (5.98 in./sec)

0Coolant temperature 51 C (123 F)
0 0 0208 C (203 C - 215 C).Average and range of initial 1.83 m
0 0 0407 F (398 F - 419 F)(72 in.) housing temperature

,

Initial bundle water level 14 mm (0.57 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: +9.5% decreasing linearly to 0% by 40 seconds and then
increasing to +2.5%(a)

Total power: +1% constant (a)

Inlet subcooling: -12% decreasing linearly to -3% by 75 seconds (a)

a. Relative to run 41909A

41909C-1
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800/ELfy 7!1171& L 14A&MJ1 [E m p t(4 794 E Fu8ta80J13 QJE nC H 3JEnCH
CH41 40 af F L G C0 7 E 1* E 8 a t odi diaE 719E 7EnP8E47dat 714E

(OEG 73 (DEG F3 (JEG 78 (5EI34058 (DEG Fl (S ECON 05 8

24 3- 3 9 1027 1042. 15. 3.5 843. 21.9
4C 1- 1 11 1206. 1222. 17. 3.5 Sit. 24.9
1C 4- 0 14 132). 1340 10. 3. S 924. 34.0
24 5- 0 17 1330. 1367. 28. 45 858. 49 1

24 S- 7 21 1442. 1466. 24. 4.0 844 58.6
10 6- 2 SO 1390. 1406. 16. 3.5 1013. 35.9
29 6- 2 53 14CO. 1422. 22. 2.5 638. 64.S
30 6 2 SS 1467. 1310. 22. 2. 5 715. 64.6

49 6- 2 60 1506. 1526. iv. 2.5 810. 65.9
SC 6- 2 61 1382. 1413. 31. 4.0 677. 66.3
IS 6- 3 63 1405. Atle. 1J. 2.5 l'026. 40.9
50 6- 3 69 1390 1412. 22. 3.5 896. 58 9

24 6- 4 70 1399. 1421. 21. 3.5 878. 60 4
38 6 - 4 FS 1969. 1991. 21. 3.S TS S . 67.4
29 6- S 84 1536. 1358. 22. 3.S 181. 60 0
3C 6- S 85 1600, 1627 26. 3.5 1GSS. 42.9

3E 6- S 86 1505. 1319 14 2.5 785. 67.3
3C 6- 6 95 1589. 1617. 27. 3.9 992. 48.9
30 6- 6 96 1574 1599. 25. 35 701. 71.J
CA 6- 6 97 1393. 1419. 26. 40 862. 64.4

4C 6- 6 98 1996. 1622. 26. 3.5 75?. 70.8
9C 6- 6 101 1561. 1574. 17. 3.5 773. 70.2
1C 7- 0 113 1445. 1968. 23 25 72 7. 75.9
29 7- 0 11 1 1440. 146T. 26. 3.5 T1's . 76.0
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1C 9- 0 131 1320. 1448. 27. 4.0 e47. 43 3
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( 30 9 - 0 136 1376. 14G6. 29, 3.5 611. 92.5
:

!
95 9- S 138 1137. 1164. 32. 4.5 628. 44 0
SC 9- 0 139 1369 1396. 27. 3.5 648. 91.1
1C 9- 6 141 1149. 1180. 31 4. 0 643. 100.4
13 9 - 6 142 1015. 1043. 30, 4.0 541. 100.7

2C9-6 143 1203. 1235. 31. 4. 0 674. 49.9
09 9- 6 145 11SS. 1184 29. 35 627. 100.6

| 50 9- 6 148 1049. 10o0. 3a. 4.0 S38. 47.4
39 9 - 3 154 1048. 1976. 27, 4.0 385. 106.7

BC 9- 3 156 1077. 1103. 25. 4.0 559. 105.8
1010- 0 161 771. 793. 22. 60 S43. 52.3

! 0910- 0 164 8 71. 89F. 25. 5.0 449. 81.0
| 5010 - 0 16 7 749. 8 12. 24 S.S $60. 65 4

!

Sill- 0 168 655. o68. 13. S.S SSI. 31 1
GC11- 0 170 699. 71F. 18. 4.0 587. 20.6
1911 - 6 172 349. 480. 131. 13.5 287. 34.5
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 43009D

Test Date: 10/21/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.279 MPa (40.4 psia)
0Initial peak clad temperature and 872 C (1602 F),3C 1.98 m

location (73 in.)
Initial peak rod power 2.3 kw/m (0.69 kw/f t)
Flow rate 147 mm/sec (5.78 in./sec)
Coolant temperature 52 C(1250F)

0 0294 C (287 C - 302 C)Average and range of initial 1.83 m

(72 in.) housing temperature 561 F (549CF - 5760F)

Initial bundle water level 86.6 mm (3.41 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: +2.5% increasing to -7% by 10 seconds; decreased to -2.5% by

20 seconds (a)

Total power: +0.75%(a)

Inlet subcooling: -12% linearly decreasing to -2.5% by 75 seconds (a)

a. Relative to run 41909A

43009 D-1
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2C 7- 6 122 14t2. 14o2. 19. 2.5 722. 62.6

ff 7- 6 123 4213. 1256. 21. 1.0 eso. 79.4
34 7- 6 124 A*A*. 1433. 16. 2.5 7Ao. 60.C
35 7- 6 421 14sC. 1%,%. 19 2.5 7Ga. 7%.2
4d 7- 6 12e 14 3. 1472. 19 2.5 74 e. 79 3

5* 7- 6 12% A4(d. 1427. 19 2.5 113. 77.5
1* a- 0 132 12tc. 12o4 IS. 3.0 tot. e%.4
2E s- O aJ. 1133. 1157. 24 3.5 e 4 7. 86.C
3D sa 0 137 13%s. 1410. 20. 2.5 7e7. e2.s

SP a- 0 134 1240. 126C. 20. 3. 0 466. 87.6
5: a- 0 1*( 13tc. 13oe. 19 3. 0 tea. 00 5
1C s- 6 1*1 114C. 1163. 23 3.0 645. 56.4
ID 4- 6 142 Act". 1106. 23, 3.0 421. v6 3

2* 4- 6 143 1154. 1217. 21. 2. 5 Se%. 47.4
48 s- 6 193 1221. 1243. 22. 2.5 463. 46.5
53 s- 6 a*6 1131. 1154 23. 1. 0 602. 93.5
30 4- 3 las 1164 1123. 20.s 3.0 Set. 1C2.C

40 da 3 157 AG%5. 1115. 20. 3.0 103. IC 3. C
4013- 0 lob tee. 712. 26. 5.0 Sva. 64 2
4610- 0 103 564 922. 19 3.5 531. 84.C
5013- 0 lac 017. 834 19. 4.0 694. 72.5

),
2611- 0 to? 634. 649 11. 3.0 56 ). 20.4 |

( 4:11- 0 10% 717. 73 1. 14 3.5 574 24.! |1011- 6 170 401. 456. 49 12.0 ***. 17.1

|
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aus 4s0090 HE A 7t8 AJO 574 71571C AL DA74

1h171a6 Itar sue 4 p) MAX TEMP (CEG F3 7Ut4A4aun6 l a.it ($LCl

Etto da4 nla Ps.n MAA M14 "E4N 9As ein n t an
12 ovv.4 c31.3 414.3 699.4 632.3 655.2 1.0 C.G .S-
24 612.0 Fos.% 197.$ e18.9 789.8 801.9 2.0 2.0 2.C
3v A202.3 404u.4 ACSS.o 1211.s 1054.2 ,1106.2 3.5 2.5 2.s
to 120s.o 123w.2 liev.s 1274.6 1240.0 1259.3 3.0 2.2 2.8
60 1$01.C a432.4 13se.o 1516.0 1351.9 1418.8 4.0 3.0 3.7
67 1Soo.J a*w).3 14co.3 1604.7 1423.7 1486.2 4.0 2.5 3.2
fu ASv2.0 64o4.1 !!de.o 1612.3 1479.4 1545.8 1. 0 2.3 2.6
71 1 $ 1= . 7 424*.7 111=.7 1533.3 1533.3 1533.3 2.5 2.$ 2.S
72 1S76. 3 .200.5 14tv.2 15e4.1 1279.7 1485.2 1.5 2.0 2.4
7, 6543.1 4324.d 142C.o 1559.2 1345.S 14S9.8 1.0 2.S 2.4
75 1307.2 135o.0 1492.7 1522.5 1415.2 1459 1 3.0 2.2 2.6
To ASoo.c 13va.% 1456.v 1260.9 1406.7 1506.9 3.5 2.3 2.7
77 100u .1 1459 6 14tv.3 1616.7 1416 2 1506.6 3.5 2.5 2.e
7e 1602.3 1412.o 1:12.2 1616.8 1431.2 1528.3 3.0 2.5 2.6
6* A * 72. 3 .20o.9 12o*.9 1994.4 1247.0 1403.7 3.0 2.3 2.6
Qu 1974.4 .24*.7 131o.3 14de.7 1255.7 1396.6 1.5 2.5 2.6
90 1421.7 1143.0 14ed.4 1443.0 1150.7 1339.8 4.0 2.S 3.C

102 1221 4 aw32.7 163o.4 1243 2 1065.5 1157.4 3.0 2.S 2.8
til 11w3.4 560.4 ltdo.7 1123.4 923.3 1044.e 3.5 2.S 2.5
62u ww3.4 boa.6 424.2 v22.3 711 9 940.4 5.0 2.5 3.5
132 710.0 03/.o co2.o 730.6 64 1.9 678.6 3.5 3.0 3.3
13e 704.2 400.7 Sto.o 718.1 435.9 591.5 12.0 3.0 6.1

2>
u
o
C3 Tere mass suc6 ts ebENCH fim* 10EG FI aut.4CH 11n t (>EC)m
() ilct M4A Pin Ptah AAA M1M MEAN 441 Pah PEAh
da 12 1.4 u.o .o o*9.2 S99.3 617.4 4.0 3.e 3.9

24 9.9 3.4 s.6 711.0 6d7.9 696.0 10.8 1C.0 1C.4
3, 13 8 v.4 60.9 e58.9 78).3 820.6 24.5 22.o 23.7
4e v.e v.o s.o 422.6 633.7 011.6 35.4 33.3 33.3
bw 23.2 !).u av.O d60.5 806.6 873.8 50.9 45.w 30.3
67 2*.G 1o.4 19., 661.9 o14.1 e46.6 59.4 35.0 59.5
79 17.3 17.3 17.3 d52.7 425.9 839.2 63.5 42.0 62.7
?! to.o io . 4 ao.6 719.0 719.0 719.0 64.5 64.$ 64.3
72 19. 2 tw.9 16.0 1077.1 789.7 911.5 63.9 27.4 49.o
74 21.4 12.2 17.7 1149.8 809.6 934.9 64.7 17.4 37.3
72 Iv.2 Aa.h 16.5 1022. 7 951 3 979.9 44.9 33.4 3%.7
7e 23.6 13.3 10.1 1333.5 837.3 1015.2 65.7 12.o 39.4
77 22.2 1$.1 47.3 1099.2 924.7 990.6 51.4 27.4 42.2
7o 1o . 4 la.% 13.7 107o.2 823.6 962.1 64.2 31.9 to.7
6, 21.1 13.e Ao., 306.5 684.4 736.5 73 1 St.o et.S
9u 21 .0 A%.o lo.2 747.6 655.2 700 1 62.6 72.$ 78.S
le 24 1 17.6 29.4 747 1 630.6 664.4 90.9 82.o 67.5

102 23.o 12.o 4. 0 o65.3 $64 1 616.3 98.C 41.9 $7.C
111 20.C a2.0 ao.1 Sv7.C 535.3 567.7 103.0 71.3 94.2
120 2c . 3 t o". 7 1v.2 711.5 $30.5 583.9 108.0 11.0 79.2
132 14.C A1.3 16.4 $73.8 550.2 5$2.4 28.0 2C.C 24.2
13e *v.2 12.4 24.o 549.2 437.6 493.4 48.5 17.4 25.34
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Run: 42509E

Test Date: 12/11/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (36%)

.

A. As-Run Test Conditions:

Upper plenum pressure 0.279 MPa (40.4 psia)
Initial peak clad temperature and 8790C (1615 F),2C 1.70 m

,

0

location (67 in.) -

''

Initial peak rod power 2.3 kw/m (0.70 kw/ft)
Flow rate 142 mm/sec (5.6 in./sec)
Coolant temperature 510C (1240F)
Average and range of initial 1.83 m 2610C (2550C - 2690C)
(72 in.) housing temperature 501 F(491 F - 516 F)0

Initial bundle water level 7.1 mm (0.28 in.)

B. Summary Results:

i

C. Comments:

Inlet mass flow: +4% decreasing to -3% by 10 seconds and -4.5% thereaf ter(s)

Total power: +1% increaang linearly to +1.5%(a)

Inlet subcooling: -12% decreasing to -3% by 60 seconds (a)

|

a. Relative to run 41909A

1

42509E-1
1
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sum 42309E HE ATES SJD STATISTICat Da7A

th!Tlat Itn) 4064 F3 MAX TEnP (CEG FI fueNascuht 11nt (StC3

ELEW MAA pah PEAh MAR N!N 4EAN 44E P!n Pten
12 662.4 622.4 444.7 665.7 626.8 648.5 1.5 1. 3 1.5
24 924.2 814 6 etw.! 930.S 423 0 876.1 2.5 2.0 2.3
39 1252.3 1114.4 1157.4 1266.1 1130.7 1173.6 4.0 2.3 3.4
4s 1433.1 12Wo.3 1338.7 1432.7 1310.4 1378.9 4.0 3.3 3.6
40 1532.S 4430.3 14ES.9 IS$4.9 1^74.1 1511.8 4.5 2.5 3. 3
67 1611.3 1439.e IS24.9 1637.4 1469.8 1552.5 4.0 3.3 3.8

''"70 1572.4 4466.3 1*21 7 15 9 6. C 1500.9 1349.5 4.0 1. G 3.3 ms
73 1373.s 437).6 1315.6 1399.1 1399.1 1399.1 3. 5 33 3.5
74 1450.3 14 4 .3 1447.3 1476.2 1467.7 1471.4 3.S 3.0 J.3
75 140S.3 1334.% 1342.4 1425.9 1373.9 1403.3 3.5, 2.5 a.C
76 1S14.7 1372.3 1434.7 1335.5 1407.7 1459.2 S.0 2.S .3.2-
77 1545.4 1423.3 1467.6 1565.7 1443 0 1486.8 3. 5 2.5 3.G
74 1600.3 14CS.3 11Co.3 1624.3 1424.0 1527.4 4.0 2.3 3.2
79 1S+9.2 atee.a 1317.4 1572.2 IS3a.4 1538.4 3.5 2.3 3.1
80 1585.4 4422.4 1458.0 1610.1 1447.3 1520.1 3.S 3.0 3.3
81 1541.4 2581.6 1181.6 1610.1 1610.1 1610.1 3.5 1.5 3.S
E2 1493.6 I493.6 1453.6 1516.0 1516.0 1516.0 3.5 3.3 3.5
84 1571 4 1394.7 11C2.4 1594.9 1414 1 1523.4 3. 0 2.5 2.5 ,

90 158e.2 4223 3 1923 4 1612.3 1252.5 1450.5 3.5 2.5 3.4
96 1400.3 4124.3 1312.6 1434.4 1152.5 133A.S 6.0 3.3 3.4

102 1323 3 793.5 1132.9 1547.3 812 6 1159.4 4.5 3.G 4.4
111 1119.6 e71.0 at!C.8 !!43.2 893.4 1033.3 4.0 3.0 3.s
120 1054.3 739.s 654.9 1124.5 764.9 877.2 4.S 3.0 4.1 ?
3*; 719.0 ,64.9 624.0 F33.1 577.0 639.7 4.S 4.w 4.1g3
1st 6 56 . 7 29u.3 473.6 669.9 363.3 S16.6 13.0 4. 0 6.3na

w
O
so TEMr alss 40E6 F8 Qu1NCd IE1P (CEG FI Q0t464 IAnE takC)
M
da ELEW naA nam pian MaE 914 gEa4 445 Pan stan

12 4.4 J.3 3.6 624.1 S70.7 e03.7 S.6 4.9 S.3
24 8.4 e.3 7.C 791.3 714.7 754.0 12.0 !!.S 11.1
39 20.C 43.6 16.2 842.9 oS4.2 874.6 27.4 24.3 ?6.0
48 20.8 av.6 20.2 463.9 855.2 854.6 37.S 3t.9 3F.1
60 31. 4 22.4 25.9 97h.8 880.6 9F4.4 S2.9 49.7 31.6
67 31.3 22.0 27.5 482.4 795.2 853.6 64.0 *S.4 t!.%
7G 34.6 23.4 27.e 856.0 $12.2 839.7 63.9 44.s St.7
73 23.3 28 3 23.3 719.0 719.0 719.0 S3.3 5 3. J $3.3 /
74 25.9 23.4 24 6 406.8 708.5 757.7 57.9 St.4 $6.7 -

75 22.2 !w.C 20.9 838.0 694.4 75 0.0 66.9 44.9 St.7
74 35.0 1s.3 22.5 1212.3 733 3 917.7 66.4 17.e 46.4
77 21.8 16.4 19.2 908 2 F31.2 843.4 67.0 37.3 S4.1
78 30.2 14.7 20.8 1277.1 770.4 908.0 69.4 23.1 4w.2
79 22.9 te.F 21.0 913.6 812 3 980.2 6 *.3 43.3 St.2
80 24.9 17.S 22.1 971.8 754.6 883.4 72. F 41.9 Se.3
81 28.5 2s.S 2e.S 930.3 930.3 930.3 45.7 43.7 45.7
82 22.4 22.4 22.4 932.2 932.2 932.2 51.9 S&.9 31.%
84 24.2 17.3 21.3 494.1 699.9 773.9 7S.9 45.0 65.e
90 29.0 20.e 23.1 479.S 541.6 729.3 99.5 61 2 ut.0

1 96 2s.2 23.2 23.9 F15.2 623.6 666.7 93.6 tt.) 51 2
102 32.1 le.7 26.5 734.8 60J.6 617.5 101.0 *t.6 43.4
111 **.1 te.6 22.4 S41.3 563.7 568.6 107.6 e4.e 102.3
120 aw.2 ao .2 22.3 630.9 494.7 555.8 98.8 44.4 43. 4
132 15 1 1&.8 13.7 588.8 S32 3 548.0 28.3 15.w 24.1
138 72.6 13 2 43.0 515.0 298.5 406.7 33.0 At.0 2*.S
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 41509F

Test Date: 6/25/81
Test Type: Forced Reflood

Bio Sage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.276 h@a (40.0 psia)

Initial peak clad temperature and 8780C (1613 F),3C 2.03 m

location (80 Irs)
i

Initial peak rod power 2.27 kw/m (0.693 kw/ft)

Flow rate 146 mm/sec (5.73 in./sec)

Coolant temperature 520C (1250F)
0 0 0352 C (332 C - 368 C)Average and range of initial 1.83 m ,

665 F(630 F -6950 )0 F(72 in.) housing temperature
,

Initial bundle water level 0 mm (0 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: -1.5% average (a)

Total power: +0.25%(a)

Inlet subcooling: -12% decreasing linearly to -1%(a)

8. Relative to run 41909A

41509F-1
,
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PLas e? 3E AJZ7 21 AC0 SJa3L1 7tS 7 111113
eLa **w9ete41509e

4007tLiv 11h11846 pas!4ba T4PfeA7ae7 fosmae9ugn .wtase 40snCr
CH4We tu A7 710LC 7 tPPl# A7Je t aISE '!** 71M*REA7L51 71Mt

(bSt Pl lbt0 fl 0J10 Ik (SICI*OII lJEb PI 414CEAJ1I

24 3= 3 5 lits. 1174 29 6. 0 wiv. 24.3
4C 3- 3 6 1311. 1322. 10. 2.0 42 2. 26 1
1C 4- 0 1 .344. 1J9e. 15. 2.9 43e. 37.3
24 5- 0 12 A304. 1329 20. 3.5 eet. 53.3

24 5- 7 14 144C. 1507. 19. 3.0 e73. el.*
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20 e- 3 34 144o. 14e4 19 2.0 777. of.4
10 6- 4 44 A*Cf. 1421. 15. 2.3 74a. 31 4

33 6- 4 50 6417. 1504 47 10.5 *es. 1 4.t
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10 6- 5 54 4*Co. 1923. 16. 2. 5 s3*. St.%

2A 6- 5 54 1913. 1432. 20. 3.0 161. 47.4
20 e- 5 62 1947. 1512. 15. P.5 74t. 44 4
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3C t- 6 04 .iti. 13v0. 27. 4.0 .4,4. 21.t
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28 7== 0 s1C 154*. 1561. 17. 2.0 77c. 74.C

30 7- 0 113 1571. 1990. 18. 7.0 77t. 71.C
55 7- 0 147 43e2. 136 1. 19 2.9 so*. 76. 7
24 7- 6 12C 14%1. 1500. 14. 2. 5 1C4 e5.4
2C 7- 6 121 4512. 153C. 18. f.5 c o l. e*.:

il 7- 6 622 41... 1171. 2 '. 3. 3 73.. 73.
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44 7- e i29 lit *, 1523. IS. f.5 ecc. 35.*

50 7- 6 132 14*1. 1*69 17 7.5 713. ca.C
1 S- 0 133 lits. 1335. 20. 1.0 ese. .4.e
st $- 0 130 1C:1. 1072. 21. 3.1 ovi. sa..
30 4- 0 13e 13%1. 1414 21. 3.0 674 44.C

50 5- 0 A*3 1254 1272. 19 3.0 cow. 42.2
5* e- 0 144 1;i!. 1345. 19 ?.5 tot. 44 1
1: 1- 6 1*5 10c2. 1103. 21. 3.3 esa. 103.C
10 4- 6 1*o 9te. 987. 22. 1.1 ba s. 78.5;

!

2C 4- 6 4*s 1208. 1233. 25. 3.0 cA:. .v.1

| 48 J- 6 153 12Cl. 1222. 21. 2.5 o9.. a c 1. 2
53 i- 6 155 1C41. 1059. 18. 2.5 3 4 a. 100.7
30 9- 3 159 1C35. 1058. 19. 3.0 536. IC6.C

4C 9- 3- 161 1C56. 1117. 19 3.0 231. 10s.5
1010- 0 164* 655. 714 19. 4.0 526. 40.1
4410- 0 168 479. 499. 19. 3.5 467. ee.7

5010- 0 tes 767. 783. 15. 3.0 Dev. 61. C

I

2A11- 0 171 560. 572. 11. 63 Sle. 19.4 j

4:11- 0 172 654. 710. 12. 3.5 tea. 22 5 i

1311- 6 174 314. 427. 91. 14.5 413. 21.2 1
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAT TASK

SUMMARY AND COMMENT SFEET

R un: 43610A

Test Date: 4/29/80
T est Type: Forced Reflood

Blockage Confiouration: Unblocked

A. At-Run Test Conditions:

Upper plenum pressure 0.142 MPa (20.6 psia)

Initial peak clad temperature and 8720C (16010F),3C 1.83 m
,

location (72 in.)
Initial peak rod power 0.89 kw/m (0.27 kw/ft)
Flow rate 10 mm/sec (0.4 in./sec)
Coolant temperature 31 C (88 F)

0552 C (5440C - 556oC)Average and range of initial 1.83 m

(72 in.) housng temperature (10260F (1012 F - 1033 F)]
Initial bundle water level 35.15 mm (1.384 in.)

B. Summary Results:

C. Comments:

Total power: exponentially increasing f rom -0.2% to -4.8% by 670 seconds (a)

i

l
,

I

I

a. Relative to specified conditions

43610 A-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKA& TASK

SUMMARY AND COMNENT SFEET

R un: 428108

Test Date: 6 /23/80

Test Type: Forced Reflood

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves,

A. As-Run Test Conditions:

Upper plenum presstre 0.137 NFa (19.9 pela)
" 0Initial peak clad temperature and 8780C (1612 F),3C 1.78 m

location (70 in.)

Initial peak rod power 0.89 kw/m (0.27 kw/ft)
Flow rate 10 mm/sec (0.40 in./sec)
Coolant temperature 320C (890F)

0Average and range of initial 1.83 m 568 C (558 C - 572 C)

1054 F (1037 F - 10610F)0(72 in.) houdng temperature

Initial bundle water level 43.4 mm (1.71 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: -2% constant (s)

Total power: -1% linearly increadng to -2% by 500 seconds (a)

Inlet subcooling: +7% linearly decreasing to +3% by 500 seconds (a)

a. Relstive to run 43610A

428108-1
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1011- 6 172 231. 705. 467 218.0 314. 435 0
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FLECHT SEASET 21-RCD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMPENT SHEET

Run: 43110C

Test Date: 8/29/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test C onditt ons:

Uppen plenum presstre 0.137 MPa (19.9 psia)
0Initial peak clad temperature and 871 C (1600 F), AC 1.70 m

location (67 in.)

Initial peak rod power 0.89 kw/m (0.27 kw/f t)

Flow rate 10.3 mm/sec (0.405 in./sec)

Coolant temperature 290C (84 F)

Average and range of initial 1.83 m 5260C (5170C - 5350C)

979 F(952 F -9950 )F(72 in.) housing temperature
,

Initial bundle water level 29.0 mm (1.14 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: +2.5% for 80 seconds, linearly changing to -2.5% by

440 seconds, and +2.5% thereaf ter(a)

Total power: +1% constant (a)

Housing initial -

temperature att

midplane: approximately -5%(a)

l

a. Relative to run 43610 A o
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r6.wnl asaas ? 214 00 AUNOLE 7t 37 Stet?S
a un hun 6E R 43110C

RJ0t1 LEV IthillaL MaI!1un 784#ftA70tf 70egat3040 Q L ahC M 04t hC h
7 ttes A7 Jet h15E 71mE 71a r a t A 7u ht 71stCHAN. No al #1GJG e

4046 fi lesG F1 (JE3 Fl (5tC110$l 19t6 ti ( S E CJmC3 3

24 3- 3 9 10Se. 11J8. 50. h4.0 72 5. 150.6
4 3- 3 13 12(t. 1246. 41 8 15.4 742. 146.e
1C 4- 0 14 1342. 1406. 64 63.5 716. 229.6
24 5- 0 17 1371. 1536 133. 90.0 724 335.6

2a 5- 7 71 less. 1600. 112. 16 5 e24 3 '. 4.1
1J 6- 2 SC 1419. 1565. 126. 171 0 772. SC2 7
23 6- 2 53 1452. 1691. 109 147.0 554. 511.1
3D 6- 2 54 1531. 1711. 160. 114.0 e34 SGw.6

44 6- 2 oC 15cG. 1673. 113. 68.5 672. 511.1
SC s= 2 e4 14t6 1634 174 148.a 1Cas. 471 1
13 4- 3 o3 1447. 1547. 140. 164.0 fe G. 514.t
53 o- 3 os 144G. 1>47. 119. 201.0 734. 315.7

la 6- 4 70 144e. 1579 130. 136.0 76e. 495.7
34 6- 4 75 4573. 1697. 124. 71.5 707. 513.7
23 6- 5 de 1544 16e4 140. 121.0 706. 529.7
3C 6- 5 35 15% . 1755. 162. 115.0 72 3. 524.7

36 6- 5 e6 15C4 1547. 93. 197.0 c20. 513 9
1: 6- e 95 4:14 1763. 189.. 117.0 713. 535 3
30 6- 6 4e 1347. 1723. 176. 115.0 71s. 540.7
44 6- 6 97 1432. 1013. 163. 131 0 715. 530.3

42 6- 6 wo 13td. 1735. 167 115.0 760. 531.8
5C 6- o 101 1523. lo20. 97 79 0 76s. 324 7
1; 7- 0 11C 1932. 16J4 171. 148.0 Sw3. 565.8
24 7- 0 111 143%. 1057. 218. 129.0 322. 573.7

33 7- 0 1A5 1445. 1695. 227 129.1 535. 373.C
55 7- G at? 1314. 1552. 19?. 192.0 67*. 546.C
28 7- 6 12C 14 4 1659. 236. 131.0 ele. ow9.7
2C 7- 6 521 147e. 1692. 214 35.0 621. 625 3

2.8 7- 6 122 1321. 1318. 198. 259.0 Sv3. 617.4
14 7- 6 A23 1427. 1617. 190. 139.0 o*v. 5*1 4
39 7- 6 124 1476. 1643. 223. 132.0 600 610.e
44 7- 6 127 atti. 1678. 217. 127.9 616. 025 2

5: 7- 6 a2e 1439. 1010. 171. 122.0 037. See.7
1 s- 0 131 13CC. 1570. 271. 189.3 033. 632.7
2E s- G A33 1237. 1531. 294 277.0 63t. 664.3
33 9- 0 13o 1355. lo47. 292. 194.0 074. 058.9

56 9- 0 134 1247. 1499 282. 212.0 662. 639.4
SC 9- 0 A3% 13t2. 1592. 229 229.0 656. 631.7
1C $= 6 lol 112a. 1512. 390. 172.0 512. 671 6
13 $- 6 1,2 AG4C. 1432. 393.. 196.0 461. 65e.1

2C t- 6 e *e Au In1R r00JLPLE DA 7Ae
46 4- 6 145 114*. 1447. 342. 136.0 4e2. 676.3
50 t- 6 1*e ICt3. 1478. 395. 292.0 576. 647.6
3J 3- 3 154 432. 1432. 501.1 285.0 547. FCO.3

4C 9- 3 156 4ss. 1379. 190. 230.0 536. 689.C
1015- 0 161 5%5. 1J26. 431. 394.0 650. 641.3
4610- 0 toe 7%5. 1231. 436. 229.0 536. 71e. 7
5110- O so? 642. 1035. 373. 292.0 630. 0A4.6

2A11- 0 16e 520. 720. 200. 195.0 362. 6CO.C
4C11- 0 670 530. 941. 451. 217.P + 41. 714.9
1011- 6 172 413. 092. 237. 111,9 54a. 600.&

43110C-2
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kod 4J110C HE ATea a00 ST ATI5flC AL DAT A

| In t i lat itar 40th es Man TEMP (DEG FI Tuemadduho Tins ISEC4

ELtw Mas nan rien nax MI4 1E44 M4R P1h MLAN
12 o2*.e Ste.2 *15.3 629.9 557.8 582.7 17.0 1.w 11.5
2, sea.0 eG3.3 443.4 84e.6 830.2 465.4 3h.0 27.5 30.5
39 4201.6 a0$e.3 1114.7 1246.3 1107.0 1172 8 67.0 31.0 51 6
4e 13os . 7 12e7.C 132J.1 ti4 4 1 1367.7 1402.6 70 0 63.0 t4.3
60 1375.0 13t4.2 1270 1 IS32 2 1492.3 1539.S 87.5 8 (. 0 e 3. C

i

67 1000.3 A*Se.C 1 C4.0 1725.2 1576.5 1623.7 110.0 7C.0 42.6
70 ASvo.4 444.3 14A.6 1759.0 1615.6 1689.0 120.0 v 7.9 AG4.9
71 1541.9 A*3v.6 ASGd.e 1751.9 1607.9 1674.5 124.0 1CS.G 113.C
72 1493.* ates.7 14ed.$ 1662.5 1637.4 1649.9 119.0 et.0 102.5
7, 1 > 73. 4 193e.7 atC7.3 1737.4 1575.4 1656.0 227.0 et.S 147.4
75 I S ve .1 a**7.3 1:Jo.a 1730.0 1584 1 1650.0 201.0 67.2 132.9
to 169J.3 1437.7 1123.e 1739. 7 IS78.7 1648.3 221.0 7C.) 119.1
77 ISv3.e 491o.2 1:20.6 1755.3 1>90.6 1662.9 197.0 14.S 144.2
7a I S 74. 4 4999.2 atCS.O 1763.1 1594.9 16S8.6 219.0 75.0 137.3
6* 197o.2 a221.2 14C2.3 1702.9 1420.5 1612 1 192.0 113.9 144.C
90 147e.4 4320.5 143C.* 1643.0 1518.2 1633.9 259.0 122.d IS4.8
96 13 7J . t 1217.a 1312.2 1662.5 1998.7 1589.2 278.0 141.0 204.4

102 1152.7 ausw.e 1&&3.2 1958.2 1432.3 1699.0 292.0 136.0 226.5
til 10 a J . 9 env.6 $61.2 1432.3 1177.5 1340.3 285.0 195.0 232.6
Igu 922.3 5%).1 12J.* 12e7.0 1026.4 1173.9 394.0 15!.0 282 9
132 $3J.0 471.0 tad.4 981.C 680.4 790.0 217.0 141. C 2C7.C
13e $ 34. 3 *$*.e 479.e 886 1 666.9 772.3 311.0 186.0 252.8

k

isPr n1bs l ish F8 QUthCH TEMP IDEG FI QUtmS4 11nt (SkC8
C3 ELiv Maa man Ptah Mas ng4 nsag gas ein plah
fl 12 9.4 2.3 7.2 589.1 546.6 564.R 29.9 23.2 26.e
da 24 2o.9 12.3 2s.9 6S9.4 628.6 646.4 78.9 74.* 77.1

35 74.7 40.7 22.4 724.9 633.4 690.6 166.0 1SC.6 140.C
4e 9o.S es.G 19 1 719.2 698.6 709.6 231.8 224.7 229.4
6u 157.2 127.e 13v.4 773.6 720.6 739.5 135.6 324.8 333.1
47 124.9 112 3 liv.o 907.4 789.2 836.5 199.7 392.7 397.4
70 169.2 12J.6 147.9 $99 1 814.6 848.5 446.6 925.7 440.0
71 210. 0 120.2 145.6 e97.3 735.5 916.4 456.7 44C.6 451.4
72 17e . e 149.C 101 4 919 1 886.7 932.2 447.3 441 4 444.4
79 190. 5 11J.1 149.5 795.6 553.0 687.1 511.7 492.0 302.6
75 140.C et.1 121.9 779.6 676.3 725.9 524.7 454.4 513.6
To A bs . 3 Fa.4 124.S 787.1 693.7 728.4 523.7 455.7 314.4
77 174.4 we.0 142.1 s25.4 690.1 728.7 544.3 $13.9 22a.0
7e 209.5 v7.4 16s.6 Fe8.3 643.3 727.1 550.7 S23.6 334.4
64 250.2 171.3 icd.e 674 1 521.6 $94.7 579.9 S4t.C $45.4
40 223.2 171.4 iC3.* 70 1. 9 593.5 647.9 625.3 545.9 4C2.7
9a 301 2 224.3 27o.7 676.6 602.0 637.6 666.7 631.7 e51.1

102 402.5 341.o Jeb.9 576.4 460.6 495.7 692.3 647.9 670.1
111 50w.8 266.6 37s.9 634.3 524.7 574.5 700.3 631.6 471.3
120 SSI.1 349.4 4SC.o 6SC.1 359.2 549.0 721.0 602.6 470.5
132 4 51 .0 1%v.e 27v.S se2.4 441 0 538.2 714.9 44t.4 372.4
13e Jo ?. 4 24o.6 sS2.o S*7.8 242 5 363.2 704.0 34C.0 334.4
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY ArO COMMENT SHEET

Run: 42910D

Test Date: 10/21/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.143 MPs (20.7 psia)
0 0877 C (1611 F),3C 1.78 mInitial peak clad temperature and

location (70 in.)

Initial peak rod power 0.89 kw/m (0.27 kw/ft)

Flow rate 10 mm/sec (0.40 in./sec)

Coolant temperature 310C (880F)
0Average and range of initial 1.83 m 538 C (529 C - 547 C)

10010F (984 F - 10610F)(72 in.) housing temperature
,

Initial bundle water level 79.5 mm (3.13 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: +3% decreasing to -2% by 40 seconds and constant to 280
seconds; to.5% thereaf ter(s)

Total power: +0.5% increasing linearly to +1%(a)

1

|

|

a. Relative to run 43610 A |

42910 D-1

|
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FLECH7 5 EASE 7 21800 8013LE TEST $EaIES
#U4 4JP8E4427103

aggitit y ?!1[f!4L M4ftnUM TEmettafuet the44800h0 QUE4C 4 OUE4CM
C449. 40 of FLOOD TF r* E # A f us t e Is E YggE TE9 pee 4futt time

(3EG F1 (CES Fl (OES Fl (SEC1401) (OEG fl (SECONOSI

24 3- 3 7 1065. 1116. 51. 51.5 711. 150.0
4C 3- 3 9 1195. 1231. 45. 46.0 736. 151 5
1C += 0 10 1133. 1360. 57. 54.5 773. 2C5.8
24 5- 0 13 1379 1521. 143. 92.5 759. 322 8

24 5- 7 16 1462. 1574 112. 111.0 881. 385.6
20 6- 2 90 1526. 1671. 145. 64.0 791. 460 7
13 6 2 55 1532. 1729 136. 107.0 249 629.0
SC 6- 2 59 1526. 1639 11 3. 90.5 tot. 464.9

13 6- 3 41 1449 1631. 161. 136.0 869 460.0
49 6- 3 66 1548. 1689. 141. 101 0 752. 475.2
53 6 3 69 1464 1592. 128. 167.0 790. 472.8
24 6- 4 70 1660. 1617. 156. 134.0 773. 480.4

39 6- 4 **4 4m THE4 N3C0U'LE O4 74 *
13 6* 5 82 L'4 5 5. 1619. LS4. 169 0 537 476.7
21 6- 5 ** g an T4 IeM 3C1UP LE iaf4 *
3C 6- 5 45 1600. 1763. 163. 104.0 823. 481.8

3E 6- 5 96 1495. 1621. 126. 134.0 735. 496.8
3C 6- 6 97 1599 1763. 174. 104.0 902. 492.4
33 6- 6 94 1566. 1732. 166. 103.0 728 501 8
44 6- 6 100 1466. 163". 169. 134.0 779.. 507.7

4C 6- 6 101 1570. 1737. 167. 101 0 833. 495.7
5" 6- 6 103 1521. 1632. 111. 77.5 815. 494.8
1" 7- 0 **9 40 74 Ee40C00P LE O474 *
24 7- 0 111 1437. 1675. 217. 122.0 365. 523.9

31 7- 1 115 1666. 1682. 216. 112.0 579. 528.0
59 7 0 117 1340. 1527. 197. 144.0 590. 530.0
2% 7- 6 121 1459 166P. 239 135 0 679. 561 4
2C 7- 6 122 1475. 169C. 214 137 0 669 594.4

2E 7- 6 173 1331. 1500. 169. 175.0 715. 969.6
14 7- 6 124 1445. 162C. 175. 167.0 723.' 555.7
33 7- 6 125 1494 1697 239 126.0 721. 559.9
49 7- 6 128 1472. 1673. 231. 138.0 656. 585 0

SC 7 6 129 1440. 1590 158. 136.0 73C. 556 6
la P- 0 1 32 1212. 1540. 247. 176 0 642.. 629.2
2E 8- 0 134 1264 1484 2!0. 244.0 663. 620.6
33 8- 0 137 1186. 1647. 252 141 0 731. 607.1

59 8- 0 139 1298 1538. 250. 213.0 621.. 630.3
SC 8- 0 1 40 1369 1944 217. 174.0 733. 600.8
1C 8- + !?. 1153. 1507. 35 5. 169 0 511. 655.8
13 9- 6 142 1143. 1502. 359 204.0 596. 649.8

2C 9 6 143 11**. 1555. 151 174.0 44C. 6e4.0
44 4- 6 145 1124 1539 lit. 138.0 531. 667.1
53 8- 6 148 1152. 1477. 12%. 200.0 572. 653.9
li 9- 3 155 1058 1469 4?!. 249.0 599. 670 9

4C 9 1 197 1357 1411. )?t . 253.0 639 671 1
1010- 0 1 60 615. 1075. 450. 310.0 722. 583 9
ello- 3 163 550. 1276. 4 ( 6., 280.0 554 706.9
5010- 0 166 791. 1147. 117. 280.0 649 619.0 1

I

2411- 3 167 548. 8 13. 256. 196.0 576. 617.7
*Cli- f 169 629 JJ12. 193. 295 0 535. 706.7
1011- e 1 70 36e. 664 215. 312 0 565. 456.6

42910 E>-2

I
._ _ - . . _ - - _ _-- _.



- - _ - - - _ _ _ _ _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._ _

aug 429100 HEATES 83017aflS7ttal 047a

IttflaL TE98 (3E3 Fl Max TEMP (SIG Fl TU44483uM3 T11E (SECD

ELEW 948 MI4 1Eag man Mig REa4 nas 4tg qEa4

12 610 5 544.5 167.2 611 0 5 50 .1 971 6 12.0 5 7.7

24 791.4 761.4 776.6 808.5 789.8 900.5 35.0 29.0 31 8
19 1185.4 10e1.1 1104.h 1230.6 1114.1 1153.6 52.5 46.0 S0.0
49 1303 1 12P4.5 1293.9 1360 3 1338.3 1149.3 15 . 5 S4.5 55.0
43 1492.5 11e4.1 1411.8 1601 4 1497 6 1940.1 92.5 58 5 79.5
of 1598.9 1462 5 1110 3 1706.2 1574.4 1620.1 111.0 64.0 94.0

7J 1611.4 1517.7 1964.6 1743.0 1655.9 1$99.4 121.0 65.5 93 3
71 1555 1 1959 1 1955.1 1722.9 1722 9 1722.9 110.0 110.0 110.0
72 1995.1 1385.1 1525.2 1735 2 1944.6 1%74.2 144.0 73.9 101.S
74 1949.7 1430.2 1904.2 1741 9 1592 7 1662.6 168.0 69.0 116.7
PS 1547.5 1464.0 1900.5 1689.7 1591 7 1$45.7 169.0 101.0 135.2
76 1595.3 1460.1 1928.3 1759.8 1611 2 1$7A.7 169.0 96.S 122.4
77 1600.5 14*S.0 1517.2 1761.1 1599.1 1672.8 170.0 104.0 ! ?S. 3
75 1591.6 1447.3 1525.7 1763.1 1617.8 1$84.4 169.0 77.5 1 19 . 3
94 1465.7 1111.4 1402.9 1705.1 1502 0 1606 1 144 0 71 5 118.2
9J 1499.2 1330.4 1419.0 1697.4 1470 9 1594.2 1 15.0 65.0 139.5

16 1412.1 1745 1 1129.7 1674.5 1483.7 1574.1 282.0 137.0 191.3
132 1209.1 11C7.1 1156.6 1554.9 1391.1 1488.1 247.0 138.0 185.9
111 1070.1 925.4 1016.0 1468.7 1177.5 1351.1 290.0 202.J 2 33.5
12J 490.0 615.7 740.0 1875.5 1074.8 1172.0 3 30 . 0 156.0 278 1
132 6?8.9 547.F 584.7 1011 9 801 5 984.9 288.0 196.3 233.3
lit 579.7 364.4 479.4 950.1 663.6 779.4 3t!.0 284.0 111 0

k
N
4
[j TE9P 8t$f 43!G FI QUE9C4 TE18 13E3 Fl OJE1*4 TIgt ($Egl

h FLEW 147 Mig 1 Eau nas MI4 NEa4 not gig nEa4
bd 12 6.9 0.3 4.2 566.7 541 2 551 1 22.7 19.4 23.6

24 24.0 17.1 24.0 647.1 631 6 S19.0 65.8 64.5 (5.2

11 51.0 45.2 49 1 711 4 641 3 486 1 153.5 153.8 151.9
49 57.0 $1.9 55 4 773.4 713 6 743 5 217.7 205.8 211.7
43 142.6 1C8.9 128.3 765.9 719.9 748 2 322 0 316.3 320.6
47 111 9 107 2 109.8 981 0 861.4 571 1 305.6 379.8 383.4
FJ 118.2 1 31.S 114.9 874.9 859.1 567.0 412.6 401.6 404.1
71 167.8 167.9 147.8 782.7 742 7 782.7 444.8 444.0 444.8
?? 179.5 135.8 148.9 963.7 696.3 793.1 447.0 426.6 439.2
74 196.1 112.7 154.4 850.4 579.9 749.8 481 0 422.6 461 2
75 161 4 127.6 149 2 848.8 729.3 777.2 479.2 46J.8 473.9
76 197.7 122.1 150.4 860.6 146.4 761.0 492.6 469.8 482.8
77 192 0 125.9 155.6 923.3 735.4 791.4 503.8 476.7 489.6
73 196.2 110.9 159.1 974.4 728.1 797.5 907.7 474.1 493.9
94 219.4 114.9 203.2 678 6 545 7 592 1 542 7 S17.9 S25.9
93 214.1 117.1 179 2 730.0 622 9 $94.0 594.4 S25.6 562.1
96 262.4 216.8 244.6 733.4 604.1 $64.6 648 9 598.8 614.4

102 158.6 291.2 111.7 S06.0 475.2 518.9 667.1 647.8 653.1

til 410.8 243.4 315 1 409.1 476.4 161.8 687.0 641.8 666.0

123 489.1 166.4 412.8 721.9 475.4 586.1 76t6.9 583.9 662.9

112 193 3 255.6 100 2 576.3 501 0 549.6 7C6.7 597.8 680.7
118 370.4 250 6 299.9 S65.3 247.9 434.7 730.0 456.6 186.4
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKACE TASK

SUMMARY AND COMNENT SHEET

Run: 41810E

Test Date: 12/6/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,
long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.141 MPa (20.4 psia)
Initial peak clad temperature and 872 C (1601 F),2C 1.70 m0

location (67 in.)
Initial peak rod power 0.89 kw/m (0.27 kw/ft)
Flow rate 10 mm/sec (0.41 in./sec)
Coolant temperature 310C (880F)
Average and range of initial 1.83 m 538 C (5290C - 544 C)0

(72 in.) housing temperature 10010F (9850F - 10110F)
,

Initial bundle water level 43.4 mm (1.71 in.)

B. Summary Results:

j C. Comments:

Inlet mass flow: approximately +1.0%(a)

Total power: 0% increasing linearly to +2%(a)

|

l

a. Relative to run 43610Ai

41810E-1
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FLECMT 1aalif 21 a00 8UMott 7t57 Stetts
aUN hum 8EA41910t

8007fitV flalTIA6 M481Mun fgMete47US$ 70sN A G OUNG d(thgh GygbC>

CHAN. Nd AI FLC00 7dPPisafutt 81st 7t=E fagratatuas TIME
8044 F) 4086 FI tot $ FI 4 5t C 04051 toth F 3 tbtsonbal

24 33 9 1114 1230. SS. 56.5 4GG. Lee.4
4C1-3 to late. 1288. 30. 30.5 704. 175.1
1C 4- 0 12 1344 1431. 67. 69.0 7e2. 226.1
26 3- 0 16 14%8. 1601, 103. 73.5 e 4 5. 335.1

24 S- 7 19 1924 1630. 106. 95.0 743. 4G7.1
SC 6- 0 36 143e. 1035. 199 135.0 444. 754.C
20 6- 2 39 1$18. 1729 211. 141 0 6SG. 926 4
10 6- 4 47 1472. 1634 162. 196.0 736. 525.t

30 6- 4 30 1451. 1758. 267 151 0 2ae. 7se.L
48 6- 4 S2 1537. 1723. 186. 142.0 >Se. 313.4
SC 6- 4 54 14t4 1652. 188. 203 0 vez. $J7.b
SG 6- 4 SS 1948. 1048, 161. 210.0 757. 336.e

10 6. S 58 1445. 1e42. 152. 196.0 151. 534.2
2a 6- S SS 1945. 1654 169 211 0 7G4 SSt.L
20 6- S el 1537. 1709. 172. 169.0 730. $44.t
38 6- S 63 1944. 1749 179 135.0 445 542.5

3: 6- 6 72 1950. 1771. 181. 130.0 $91. 547.4
4C 6- 6 73 152. 1752. 160. 136.0 131. 35%.e
3C 6- 7 * *8 aL Tnt 8 MCC0LPL E CA TA *
3E 6- ? 83 1314 1687. 1 73. 196.0 761. St%.S

10 6- 8 et 1514. 1770. 193. 140.0 74.. 373.C
44 6- 8 af 14 %. 1630. 171. 198.0 Tw:. 273 4
1C 7- 0 43 1942. 1605. 123. 93.0 Ss3. S76.2
Il 7 0 44 ISC2. 1672. 171. A9.5 36.. Ssv.%

30 7- 0 98 1933. 1741. 189 130.0 te e. Set.t

$8 7- 0 103 1426. 1999. 173. 127.0 $34. Sie.t

28 7- 6 110 1440. 1609. 183. 137.0 603. e44.4

2C 7- 6 111 1914. 1694 178. 137.0 6 S 3. 661.1

2E 7- 6 113 1468. 1603. 194 144.0 ee ). 066.4
34 7- 6 * * e au IHt aMCLJLPLi CA 7&*
38 7- 6 115 1231. 1621. 370. 149.0 354 FCo.
48 7- 6 t20 1 C3. 1711. 209, 136.0 473. 622.t

SC 7- 6 122 1415. 1)S6. 171. 131.0 c.7. 02J.e
1C 0- 0 124 1334. 1374 235, 200.0 674. 67C.t

2E 8- 0 126 1271. 1339 268. 216.0 631. 677.3
33 9- 0 12% 1341. 1675. 293. 152.0 697. 603.t

58 8- 0 133 lite. 1977. 269 210.0 S76. 672.1
SC 1- 0 134 13te. 1035. 249 169.0 too. sol.7

1C 4- 6 135 1177. 1514. 337 194.0 564. 712.4
10 6- 6 136 A&tC. 1490. 340, 199.0 S13. 120 0

2C 8- 6 138 12%C. 1640, 349 191.0 ews. 713.6
48 8- 6 143 1223. 1592. 369. 140.0 S47. 713.1
50 8- 6 145 1175. 1557. 382, 273.0 $72. 742.%
30 9- 3 150 AC12. 1437. 425. 210.0 462. 71s.C

4C 9- 3 152 1Ge$. 1472. 407. 223.0 S46. 720 4
1010 0 157 6t4. 1112. 443. 225.0 SGt. ft).

4810- 0 104 e 3. 1310. 457. 2 ! 3. 0 349. 732 5
5010- 0 106 es1. 1019. 332. 244.0 S71. c.1. 2

2A11- 0 100 Ste. 777. 224 450.0 $2%. 023.7
4C11- 0 104 634 1084 430. 323.0 4v 1. 752.C
1011- 6 171 33C. 774 444 279.0 446. 7C4.4

41810 E-2
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SU4 44810E HE ATER A00 STAT 1571 CAL Omfa

lhlilaL ILMr (Ct6 F1 MAI TEMP (DEG F1 Tueu AdushL 11Mc t St C I

ELEV MAI M1h SEAb M&E M14 4EAN MAI Pah Pt ah
12 643.1 60w.9 432 1 652.0 617.3 639.4 15.5 11.5 13.C
24 923.1 e43.5 4tC.9 936.7 866.5 896.4 30.5 14.5 24.3
39 1254 1 1153 7 1187.2 1288.0 1195.2 1234.8 65.5 3C.S 4t.5
48 142b. 8 J342.2 1178.4 1499.8 1429.1 1453.E 72.0 41.5 67.S
60 1545.0 1469.4 111C.8 1658.1 1601.4 1622.5 73.5 63.S 69.1
67 1605.0 1492.1 1949.8 1746.4 1629.7 1685.5 143.0 4%.S %%.4
70 159).8 1542.3 114e.9 1764.2 1736.3 1750.8 139.0 91.0 107.2
73 1466.3 1466.3 1446.3 1647.2 1647.2 1647.2 167.0 141. C 147.C
74 15'7.4 1316.6 1 17.3 1729.6 1728.5 1729.0 142.0 141.6 141.3
75 feoe0.a 1460.3 147C.0 1654.4 1630.8 1643.9 216.0 161.C 1%%.3
76 1\SO.3 1463.S 149e.6 1736.3 1634.1 1674.3 210.0 142.0 1.64.6
77 lSbv. 3 1982.4 2111.4 1748 4 1619.9 1665.7 219.0 13$.G 192.0
78 15 92. C 1466.9 1132.3 1770.9 1640 7 1695.5 222.0 13 C. C 146.3
79 1$43.4 1$13.6 1143.9 1751.9 1655.9 1697.7 218.0 135.C 172.C
80 1S f 6. 4 1436.6 ISCd.7 1769.4 1629.7 1683.5 223.0 14C.0 189.8
81 IS71.C 1$71.C 1171.0 1773.1 1773 1 1773.1 141.0 141. h 141.0
82 1507.7 ISC7.7 11C7.7 1694.1 1694.1 1694 1 197.0 151.C 157.C
84 1557.4 1416.C 11C1.9 1751.9 1S97.1 1675.6 143.9 o s. S 113.3
90 1569.3 1231.2 1459.6 1766.4 1 573.4 1666.1 194.0 1 30.0 150.1
96 1416.C 1276.1 1361 6 1701 8 1538.7 1632.8 216.0 152.6 176.9

102 1523.3 754.2 1147.4 1728.5 1150.5 1524.3 227.0 1%).4 151 4
111 1090.0 904.$ 499.8 1$03.0 12S7.8 1399.2 250.0 177.0 214.7
120 1157.1 599 1 (CS.S 1497.6 1019.1 1248.7 314.0 210.0 236.6

g> 132 644 3 451.7 34C.0 1064.1 686.8 820.0 450.0 221.0 32%.4
gg 13e 573 3 330.S 451 9 834.5 774.2 806 3 366.0 214.0 322.0
.

C3
p1 icPP k1St tukG FI GUEhCH TEMP (DEG FI GutM4H lins (SkC)

d ELEb MA I sin inab MAR MIN MEAN M&E fah PL4h
12 8.5 S.6 7.3 592 4 535.6 571.6 31. 7 3C.9 31 7
24 22.6 11.6 13.S e63.5 620.3 639.4 80.7 1%.* 6C.C
39 63.6 2v.9 47.7 737.1 599.9 666.5 186.8 164.9 177.C
44 86.5 66.5 14.9 762.0 714.8 752.2 235.5 224.7 23C.5
60 118.5 103.4 111 6 844.9 776.1 799.0 345.7 334.7 336.7
67 165.6 402.e 13$.7 481.C 743.2 815.1 429.8 401.s 414.9
70 221.9 136.C 161.9 843.5 829.6 855.4 470.8 44%.7 435.%
73 180.5 180.5 140.9 767.7 767.7 767.7 460.2 466.2 4tC.2
74 2 12. 4 210.6 211.7 649.9 529.0 589.5 52P.4 220.2 S24.3
75 189.5 130.S 173.9 830.8 564.8 683.0 52A.1 4 %$.5 312.6
76 188.1 146.S 11$.5 982.1 555.6 745.2 537.0 SC).S $d6.2
77 179. 3 129.e 1$4.3 784.2 429.6 717.8 562.9 S24.7 S43.9
7e 194.6 110.9 A63 2 824.2 591.0 778.0 561 1 524.6 S47.S
79 172.5 120.7 153.8 780.1 740.0 759.2 560.9 S42.4 S13.4
80 209.1 126.6 114.6 776.8 682.8 734.2 586.2 StC.7 310.t
81 202.C 202.0 202.0 746.S 746.5 746.5 569.6 365.6 569.6
82 1D6 4 lee .4 186.4 710.5 710.5 710.5 574.7 $74.7 374.7
84 201.4 122.8 173.8 668.2 $56.2 589.2 599.1 $t4.6 SL7.C
90 369.8 170.6 206.S 69 6.8 S$9.0 648.4 706.8 6 C 1. 7 629.0
96 293.5 233.3 271.2 697.0 S70.3 636.0 688.9 6tl.7 272.5

102 362.C 2CS.2 334.9 695.3 S13.5 591.2 726.0 624.6 t%1.5
111 424.9 346.5 3e9.5 612.3 537.n 569.0 734.4 et%.1 715.3
120 505.7 332 2 443.2 673.9 535.8 557.0 756.2 63t.7 723.4
132 429.8 223.7 28C.0 548.4 490.6 545 1 752.0 514.0 634 3
138 443.7 26S.2 354.4 496 2 481 7 489.0 750.0 7 G 4.5 727.4

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAT TASK
SUMMARY AND COMMENT SFEET

Run: 42810F

Test Date: 7/8 /81

Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

Iang sleeves (44%)

,

A. As-Run Test Conditions:

Upper plenum presstre 0.139 bPa (20.2 pala)
0

Initial peak clad temperature and 876 C (1609 F),3C 1.78 m

location (70 in.)

Initial peak rod power 0.883 kw/m (0.269 kw/ft)

10 mm/sec (0.40 in./sec)Flow rate
Coolant temperature 310C (880 )F

0 0543 C (523 C - 553 C)Average and range of initial 1.83 m ,

10100F (973 F - 1027 F)(72 in.) houdng temperature
,

Initial bundle water level 43.4 mm (1.71 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: -1.5% average (s)

Total power: -0.5% increadng linearly to -3%(a)

a. Relative to run 43610 A

42810F-1
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FLEC47 ?Ea2E7 21 AJO SLMJLE 7437 SEe1ES
av.e hsMJE44281GF

a30/E LEV 711671AL 14 41 MJ.1 7E M Ei a79df 7'J81440J13 s uE nget JJ E hC et
CM41. 10 47 F L OO3 7E1894 a f 64E elaE Tiit 7EgFaE47Jdi 7IME

(DEC F1 (DEG F) 10EG Fl ($E:31313 10E3 F) 13E 3503)

24 3- 3 S 1147, 1183. 35. 64 0 646. 171 8
4C 3- 3 6 1225. 1269. 14. 73.5 733. 164 91C 4- o 7 1367. 1401. 34 56 0 812. 230 7
2a S- 0 12 1493. 1586. 96 68.5 724 321 8

24 S- 7 14 1525. 1609. 84 70.0 817. 376.7
SC 6- 2 33 1448. 1606. 158. 174.0 247. 523 0
20 6- 3 39 1494 1665. 171. 127.0 667 487 1
10 6 - 4 46 1466. 1605. 139 176.0 76 7. 490.2

30 6- 4 50 1510. 1723. 213. 142 4 271. 794.0
44 6- 4 51 1544 1652 107. 124 0 757. 500 7
SS 6- 4 56 1466. 1375. 110. 210 0 713. 516.913 6= $ 58 1464 1998. 133. 234 0 795. 449.8

24 6- S 59 1468. 1374. 136. 171.0 7J7. 448.8
20 6- S 62 1520. 1671. 143 141.0 682. 505 6
39 6- S 63 1565. 1694 129. 124.0 S42. 505.J
30 6 - 6 69 1574. 1734. 160. 124.0 243. 307.J

3E 6- 6 70 1494 Lo34 15 0. 131.3 423. 317.1
4C 6- 6 73 1590. 1709 11 9. 55.0 707. 314 7
SC 6- 6 76 1530. 1625. 95. 90.0 727. 124.8
30 6- 7 SS L S 84 1726. 142. 118. 0 639 540.3

50 6 - S 93 1604 1745.. 141. 122 3 779 304.4
44 6- a 95 1446. 1$78. 132. 133 0 772. 540.o
1C 7- 0 109 1500. 1637. 137. 124.0 $9 0 339.8
29 7- 0 110 1526. 1664 13 8. 'r 9. 3 Sto. 554.3

30 7- 0 113 IS66. 1712. 146. F7.5 310. $ 5 7. 8
S1 7- 0 117 1416. 1567. 150. 15.0 490. 559.0
29 7- 6 123 1511. 1669. 138. 123.0 672. 595.7
2C 7- 6 121 1539. 1704. 165. 1I3.0 6SS. 584.*

M 7- 6 123 1402. 1371. 170. 144 0 o77. $40.9
34 7- 6 24 14o9 1$6J. 43. 114 0 7A1. 593 3
19 7- 6 125 1548. 1685. 138. 34.5 672. 589 1
43 '-6 129 1!09. 1633. 14o. 57.5 671. $97.7

SC 7- 6 132 1469. 1607. 138. 135.0 710. $46.7
1C 9- 0 133 1371. 1996 225. 154.0 673. 634 6
ZE 4- e 136 13C2. 1336, 234 177 3 634 937.6
30 9- 0 138 1479. 1682. 243 142.0 e42. 628.8

SS 1- 0 143 1255. 1979. 224. 259.0 691. 650.7
SC 9- 0 144 1355. 1354. 204. 174 0 677. e46.6
1C 9- 6 145 1179 1302. 323. 145.0 518. 646.4
10 9- 6 146 1131. 1436. 305. 162.0 500. 655 8

70 9- 6 149 1288. 1620. 332. 145 0 610 e66.9
4e g- 6 153 1242. 1556. 314. 132.0 327. 384 0
SO S- 6 ISS 1169. 1483. 31 3. 273.4 $85. 6*7.1
30 9- 3 159 1084. 1415. 331. 230.0 611. 694.9

4C 9- 1 161 1112. 1460. 348. 223 0 592. 70 1. 91310- 0 16 4 701. 1136. 435. 362.0 607. 709 7
4810- 0 168 899, 1348. 449. 250.0 561. 727.0
5010- 0 169 805. 1&48. 344, 333.0 665. 674.9

, 2411- 0 171 522. 794. 272. 2S3 0 471 665.8
I 4:11- 0 172 70%. 1119. 416. 310 0 514. 733 9

1011- 6 *6 8A0 7ME 8M0C00P LE O4 74 *

42810F-2
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: FLECHT SEASET 21-ROD Bl.NDLE FLO\7 BLOCKAGE TASK

SUMMARY AND COMNENT SFEET
4

Run: 43511A

Test Date: 4/29/80
| Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As-Run Test C onditions:

Upper plenum pressure 0.142 MPs (20.6 psia)

Initial peak clad temperature and 8730C (1603 F),3C 1.70 m

location (70 in.)
Initial peak rod power 1.3 kw/m (0.40 kw/ft)
Flow rate 15 mm/sec (0.6 In./sec)

0Coolant temperature 33 C (89 F)
Average and range of initial 1.83 m 5230C (5160C - 5270C)

(72 in.) housing temperature [974 F(9610F -980 F)]
Initial bundle water level 38.28 mm (1.507 in.)

B. Summary Results:
,

f C. Comments:

Inlet mass flow: approximately 1.3% increase at 110 seconds (a)

Total powen exponentially increasing f rom -1% to -3.1% by 570 seconds (a)

|

a. Relative to specified conditions

| 43511 A-1
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SWET

Run: 42711B

Test Date: 6 /23/80

Test Type: Forced Reflood

Blockage Configuration: 9 rods blocked, coplanar, ,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.138 MPa (20.0 psia)
0Initial peak clad temperature and 8'i5 C (1608 F),3C 1.78 m

location (70 in.)

Initial peak rod power 1.3 kw/m (0.40 kw/ft)

Flow rate 15 mm/sec (0.60 in./sec)

Coolant tempereture 310C (880F)

Average and range of initial 1.83 m 528 C (519 C - 533 C)

982 F(967 F - 9920F)0(72 in.) housing temperature

Initial bundle water level 36.1 mm (1.42 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: -1.5% with t5% oscillation for 50 seconda at 220 seconds (a)

Total power: -0.5% linearly increasing to -1%(a)

|

|

a. Relative to run 43511 A

427118-1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 43211C

Test Date: 8/29/80
Test Type: Forced Reflood

Blockage Ccnfiguration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.138 MPa (20.0 psla)
0 0Initial peak clad temperature and 874 C (1606 F), AC 1.70 m

locat!on (67 in.)

Initial peak rod power 1.3 kw/m (0.40 kw/ft)
Flow rate 15 mm/sec (0.61 in./sec)

0Coolant temperature 32 C (90 F)
Average and range of initial 1.83 m 513 C (501 C - 521 C),
(72 in.) housing temperature 955 F (933 F - 969 F)
Initial bundle water level 36.1 mm (1.42 in.)

~

B. Summary Results:

i

C. Comments:

Inlet mass flow: +3% for 70 seconds, linearly decreasing to 0% by 200 seconds,

and -0.5% thereaf ter(s)

Total power: +0.25%(a)

a. - Relative to run 43511 A

43211C-1
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F6sCp7 SE A5s ? 21400 euNQ1E ff 37 $$ JIE$
A um hum osR43211C

430/EL(v flhalla6 MaA11UM fimett47JtE 7UematSJ40 46thCn Qu e mC M

CnaN. hw aI f6C6C IsF#adA7DAE R15F 7148 7 LMPR E alw6s fint
(Get tl (Jaw FI (d!G F1 ( SEC ON05 ) 4 016 f t (SECQh05)

24 3= 3 4 1C12. 1141. 69. 50.0 1Ct. 129.4
4C l- 3 11 1227. 1278. 50. 27.0 707. 147.4
1: 4- 0 1* 13*7. 1436. 68. 54.0 701. 210.6
24 5- 0 47 1344. 1541. 145.- 69.0 732. 311.5

26 5- 7 21 ASCo. 1054. 154 98.5 74G. 364.6
13 4- 2 SC 1476. 1Sie. 122. 139.0 eG6. 406.7
20 6- 2 53 44%e. 1696. 190. 149.0 506. 4elet
33 e- 2 Se 15:5. 1701. 145. 69.0 424. 408.6

4 e t- 2 6G ISte. 1090. 133. 69.0 716. 4st.:
SC o- 2 ol 14ee. 1063. 194 175.0 102*. 444.5
13 s. 3 o3 44t3. 1604. 145. 135 0 773. 475.5
10 S- 3 o9 54s2. 1012. 130. 70.0 733. Se6.1

2A s. 4 7C 14e5. 1620. 155. 111.0 741. 370.3
3A 6- 6 75 1575. 1729 154 72.5 763. 4e2.t
23 s- S se 1533, 1711. 155. 100.0 734 499.e
3: 6- 5 45 65=e. 1790. 194 69.0 eQ1. 440.e

3i 6- 5 se ASif. 1030. 103. 140.0 703. see.3
3C a- 6 .5 ISoc. 1?v%. 219 94.5 754 S C 7. 4

33 6- 6 ,e .3 o. 1756, 201. 80.0 751. 314.9
ta n- e 47 1912. 1654, 181. 111 0 794 454.7

*: o- 6 vt 13el. 17a0. 199 70.5 e36. SJ2.s
5: 6- 6 101 LS*3. 1059. 116. 69.5 7e4 499.6
1C 7- O s1C 14:s. 1591. 133. 51.0 oQs. 539.7
23 7- 0 114 14:s. 1609. 151. 43 5 37C. 534.6

3) 7- 0 115 14 4 1670. 196 69.0 301. S49.C
SS 7- 0 117 13%=. IS*3. 149.4 R5.0 e42. 531.t
24 7- 6 126 19t?. lose. 191. 91.0 633. 375.7
2C 7- 6 .21 *s!. 1607. 201. 91.0 Svt. 548.3

di 7- 6 122 A345. 1440. 145. 56.5 Set. 544.7
ja 7- 6 123 1***. 1624 190. A 4. 0 o*6. St7.e

38 7- 6 12* 1* 7e. 16e9. 211. 84 .5 653. Soc.2
44 7- 6 427 1413. 1e45, 212. e4 0 etc. S s ?. C

SC 7- 6 12e 4:1. 1019 162. 71.0 cSG. Se1.4
1: 4- 0 131 IJ22. 1566. 244 115.0 Doo. 613.9
2i s- 0 $32 42t?. 1*e?. 199 109.0 oCG. Se4.5
30 s- 0 13e A312. 1o37. 265. 107.0 e6*. 016.5

53 s- 0 a3e 44*3. 1.e 4 240. 134.0 644. 57v.9
SC o- 0 135 A3t?. 1543. 210. 92.5 too. 594.C
1C t- 6 s*1 11e3. 1*>5. 292. 111.0 430. 0J4.1

t 10 s- 6 t*2 lue2. 1329 247 85.0 47 e. 546.7

|
2; s- 6 + * eA > f ask eOsJuPLa OA 7a*
48 s- 6 495 A1:2. 1436. 253. 77.5 d44 621.C
5) 4- 6 1*e 1127. 1345. 269. 97.5 toe. 341 4
3) 4- 3 a34 4047. 1332. 135. 111.0 404 646.C

4 1- 3 15e ActC. 1346. 296. 98.0 493. 626.C
1313- 0 is! S17. 410. 333. 192.0 ele. $14.1
+413- O so* sce. 11ee. 328. 122.0 57*. 622.3
5013- 0 to? 76e. 472. 263. 136.0 609. 6v 7. t

1 2411- 0 toe 3:e. 743. 187 214.3 $72. 3se.4
| 4C11- 0 170 o37. 339. 302. 128.0 3e4 610.C

t0tt- 6 572 ***. 723. 274 213.0 sec. 521.e

I

i i
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET |

Run: 42711D

Test Date: 10/20/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.144 MPa (20.9 psia)

Initial peak clad temperature and 8750C (1607 F),3C 1.78 m

location (70 in.)

Initial peak rod power 1.3 kw/m (0.40 kw/ft)
Flow rate 15 mm/sec (0.61 in./sec)

Coolant temperature 31 C (88 F)
Average and range of initial 1.83 m 5110C (5020C - 5190C)

(72 in.) bousing temperatum 9520F (935 F - 966cF)

Initial bundle water level 54 mm (0.57 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: +2.5% f or 30 seconds, *1.5% to 400 seconds, and -2.5%

thereafter(s)

Total power: +1.0% increasirg linearly to +2.0%(a)

a. Relative to run 43511 A

42711D-1
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8LECMT ?Ea1ET 21 810 Su13LE TEST SEttES
syg ggp6E4427113

e31/ELIf ?!1t?!al Pte! MUM TE mpt e 470 e E Tuom480ug0 aut9CM Quf4C4
CH44 40 af PLn9D TEaefea7ust atSE Time FE1*tE47utt TIME

13E3 83 IDFG PI (OES el (SECON05) (CEG 88 (SECONOSI

24 3- 3 7 1063. 1147 99. 50.0 648. 137.9
6C 3- 3 9 1173. 1260. 97. 48.5 734 137.8
LC 4- 0 10 1331. 1395. 93. 49.0 762. 188.3
24 S- 0 13 13F8 1587. 109. 105 0 750, 303.2

24 S- 7 16 1475. 1641. 166. 115.0 842. 162.8
20 6- 2 50 1531. 1713. 152. 81.0 789 428.0
10 6- t iS 1912. 1761. 249. 103 0 236, 655.0
SC 6- 2 59 1545. 1702. 157 96.G 8t9. 433.9

10 6- 3 61 1499. 1680. 195. 118.0 921.. 381 7
44 6- 1 66 1550. 1739 199. 84.5 435. 444 7
Si 6- 1 64 1676. 1641. ISS. 151.0 831. 441 6
24 6- 4 70 1474 1682. 238. 151.0 933. 438.8

39 6- 4 * * 9 4n 74EeM 0C00*LE o4 74 e
10 6- S 82 1465. 1666 130. 117.C 936. 4C4.4
29 6- S * * 9 4 4 74 Ee=0C0uPL E 34 74 *
3C 6- 5 89 L517 1808 211. 88.0 75P. 457.8

3E 6- S 86 1932. 1670. 169. 152 0 731. 4e6.8
3C 6- 6 47 LS79 1914 ISS. 87.5 756 468.7
33 6- 6 99 1963. 178C. 216. 104 0 762. 467.2
44 6- 6 100 1470. 1688. 117. 140.0 750. 479.6

4" 6- 6 tot 1563. 1789. 225. 85 0 894.. 469.8
SC 6- 6 103 LS14 1697. ISS. 136 0 849 465.8
IC 7- 3 * * 4an 74EeM 0C00*LE 34 fa*
29 7- 3 111 1424 1653. 229 72.5 601. 494.5

31 7- C 119 14$0. 1677. 217, 82 5 622. 500.9
59 7- 0 117 1337 1524 196. 82.0 572. 505.9
29 7- 6 1 21 1457 1495. 138. 1C 7.0 717. 533.9
2C 7- 6 122 14%a. 1715. ? 4 7. 104.0 694 569.5

ft 7- 6 121 1347 1506. 160. 78.0 687. 540.7
14 7- * 124 1499 1497. 132. 115 0 738. 926 7
34 7- 6 125 L'4 4 0. 1719 238. 98.0 733. 529.9
44 7 6 124 1469 170C. 231. 85.0 688. 560.8

SC 7- 6 129 1446. 1617. 171, 72.5 725. 931.9
1C 8- 0 lit it19 1940. 254 117 0 599. 06C8 6

l 2E 4- 0 114 L192. 1448. 167. 92.5 654. 590.6
' 33 8- 0 137 1347. 1659 ??!. 102.0 726. 574.9

59 #- 0 139 1296. 1530. 144 102 0 640. 6C2.7
SC s- 3 140 1370. 1996. 226. 104.0 731. S71 4
1C 8- 6 141 110*. 1455. 350. 115.C 449 610.3
13 8- 6 142 113P. 1440. 332. 90.0 674 SS6.6

2C 0- 6 143 1119 1502. 191. 117,0 452. 619.9
49 9- 6 149 1179 1491. 11 2. A0.0 517. 628 0
50 9- 6 149 1136. 1428. 291. 103 0 537. Sal.3

; 30 4- 1 159 917 1354 197. 119.0 473. 612.0
|
|

| 4C 9- 1 157 1034 1358. 154 127.0 494 613.0
l 1010- 0 160 63?. 1008. 436. 226.0 610. 4 6 C. 4
! 4910- 0 163 424 1172. 349 131.0 $19. 625.9
| 5010- 1 166 739 1034 294. 170.0 543. $14.7 ,

l !

2411- 0 167 S11. 749. 118. 174.0 584 425 6
j 4C11- 0 169 591. 935. 343. 217.0 443.. 592.0 1

till- 6 1 70 416. 691. 275. 227.0 555. 445.9 |:

| |

'
1
-

1

1
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8 04 427119 HEATE8 839 Sta71571 Cat caTa

111Tlat 7E"P (3E3 FD Man TEM * (GEG Fl Tongat3JN3 T19E ISECl

ELEW 114 PIM 9E44 Mau M11 ME44 R4r att mEAN

12 594.0 937.9 556.4 602 5 552 4 569.8 14.5 1.5 12.2

24 797.1 761.1 775.9 920.9 904.4 414.7 26.0 25.3 25 5

13 1173 2 1062.6 1099.7 1259.9 1147.3 1187.3 50.0 47.4 64 . 5

49 1131.4 1294.1 1297.0 1394.3 1381 3 1188 1 51 0 49.3 SJ.0

63 1491.7 1369.4 1404.4 1652.6 1553 8 1597.9 105.0 63.3 85 1

of 1600.5 147?.3 1518.6 1762 0 1634.1 1%78.9 115.0 56.3 84.8

73 1607.0 1529.5 196e.2 1796.6 1724.6 1761.1 110.0 83.5 100 4

71 1547.5 1547.5 1547 5 177C.9 1773.9 1770.9 102.0 102.3 102.0
7! 1590.7 1177.1 152a.6 1779.8 1593.8 1723.8 117.0 73.5 93.3

74 1943.7 1429.6 1517.9 1798.8 1633.3 1714.8 100 0 81.0 115.4
75 1549.4 1476 1 1908.4 1738.6 1640.7 1%94.2 It6.0 84.5 121.7
76 1592.1 1474.2 1534.9 1909.0 1663.6 1714.7 151.0 87.5 117.5

77 1596.0 14e5.4 151n.7 1907 8 1641.4 1723.6 152.0 83.3 116.7

75 1592.1 1455.1 1529.9 1913 5 1678.9 1739.6 151.0 85.J 114.9
94 1459.6 1121.1 1401 3 1697.4 1511 7 IS11.1 150 50 3 83.1 ,

93 1440.3 1145.5 1423.8 1718.5 1506.1 1620.3 118.0 53.3 93.2

94 1431.9 1242.1 1328.9 1704.0 1449.4 1577.0 117.0 92.5 108.5

102 1179.3 1000.5 1121.7 1502.0 1324.7 1426.9 117.3 76.5 97.3

111 1021.4 857.7 760.5 1359 3 1103.7 !!67.3 130.0 97.3 114.0

!?J 921.4 *02 1 697.1 1172.3 991 1 137s.6 226.0 118.3 179.1
112 511 5 511 1 555 1 114.4 743.3 511.1 217 0 131.0 174.0

139 563.1 419.9 480.4 877.9 683.6 741.4 231.0 132 0 200 5

N
2 %J

[[ Temp et$E (1?G FI OUE9CH TE9' (SE1 FI OJE9:4 it9E 15E 3'

^

CJ
FLEW 94v P11 4 Eau aan ntg 4 tag man 911 pf41

s
bd 12 16.9 A.9 15.4 560 0 54J.0 548.0 21 5 IS.S 19.6

24 43.1 31.6 3a.9 652.3 626.6 619.0 57.9 56.4 S7.3
11 41.3 e4.7 87.6 734.3 646.6 $93.0 140.6 117.8 138.8
49 91.5 87.7 90.3 762.4 731.4 746.9 2C1 8 189.5 195.1
93 209.4 170.9 109.4 820.4 739.3 769.8 104.1 296 3 301.2
67 165.7 153.7 160 3 546 2 842 2 944.9 362 8 155.6 363.4
70 203.1 180.4 194.9 88A.8 816.9 952.4 384,7 374.7 379.7
71 2tl.4 223.4 223.4 407.6 407.6 107.6 4C9.6 409.4 409.6
72 216.5 154.6 195.2 917.7 747.7 911.5 415 4 191.9 405.5
74 240.9 142.3 196.9 913 0 606.2 766 2 447.9 317 6 421 2
75 292.8 164.6 195.7 720 6 764 5 120 1 448.5 391.7 433.1
7% 249.9 159.3 19 9. P 957.1 517.4 774.4 462 7 436 2 450.2

77 265.3 148.1 204.9 906 2 730.9 912.2 470.8 404.4 452.2
i

71 246.5 15?.? 710.7 494.4 756.1 823.0 479.6 443.7 4 e2.2
44 ?46.4 115.6 ?10.0 674.1 571.9 $15.6 523 6 493 4 503.4
13 247.3 151.1 196.6 732 5 611.3 $89.2 569.5 497.6 524.4
16 302.2 166.7 248.9 737.1 599.1 674.3 609.6 564.9 579.4

102 112.9 825.3 304.2 674.5 449.4 524.7 628.3 513.1 585.9

111 316.9 228.7 306.8 429.3 471.1 502.1 613.0 504.9 574.8

I?J 475.7 7P4.9 384.7 410 3 413.1 915.2 62).9 421 6 538.1
132 141.1 7C6.9 256.C 583 7 443.3 505.7 592.0 425.6 509.S
135 314.a 2C4.0 261.0 554.8 43t.0 486.9 616 0 285.6 476.0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SI-EET

Run: 41711E

Test Date: 12 /5/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,
Iong sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.142 MPa (20.6 psia)

Initial peak clad temperature and 8760C (1609"F),4C 1.70 m

location (67 in.)
Initial peak rod power 1.3 kw/m (0.40 ky 'f t)

Flow rate 15 mm/sec (0.60 Ir.., .ec)

Coolant temperature 320C (900F)
0517 C (5090C 5' 'OC)Average and range of initial 1.83 m 4

(72 in.) housing temperature 9630F(949 F -971 F )
0

Initial bundle water level 29.0 mm /1.14 in.)

8. Summary Results:

C. Comments:

, Inlet mass flow: +0.5% to 100 seconds and -1.5% thereaf ter(s)

Total power: -0.25% increasing linearly to +0.5%(a)

|

a. Relative to run 43511 A

!

41711E-1
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F tic hi Sialif 21 a00 SUNRLt 7tST Sittf5
(UN NUM8E4417111

433/ELtv fahillAL A4184UM finage4TUtf ?UOM & R $t40 J b thc h GU( mC h

CHah. ho af FLC00 7(PPEaA70eg m15E 7t"? 7t.tP 4 t A10ms 11ME
(014 FI (346 FI (OtG F1 ($ICONOSI (Jt6 F1 (StConcil

2A 3- 3 9 1137. 1263. 96.. SS.S 646. 144.e
4C 3- 3 to 12SC. 1302. 12. 42.0 73e. 155.5
1 4- 0 12 1344. 1979 112e 65.5 e12. 2GS.E
24 S- 0 14 1314. 1658. 142. 73.5 42s. 312.7

24 S. 7 19 1334. 1678. 143. 79.S 776. 377.7
SC 6- 0 36 1429. 1660. 231. 106.0 234 713.C
20 6- 2 35 1522. 1758. 235. 12 P. 0 65e, 402 3
10 6- 4 47 1453. 1678. 185. 163.0 732. 4tf.4

30 6- 4 SO 1449. 1793. 326. 156.J 23a. 704.C
48 6- 4 52 1341e 1758 217 130.0 til. 468.4

SC 6- 4 $4 1417. 1649. 211. 191.0 %3%. 462.3
50 6- 4 SS 1511. 1676. 165. 183.0 731. 4ee.4

10 6- S SS ASCt. 1689. 181. 166.0 766. 477.S
24 6- S 55 1958. 1693. 195. 169.0 454. SC8.3
20 6- S 61 1344. 1756. 211. 190.0 764. 4 w 7. 7

38 6- S 63 1947. 1734. 217. 127.0 675. 4,3.0

3C 6- 6 72 1944. 1816. 229 174.0 222. SC8.5
40 6- 6 FS 1955. 1795. 200, 110.0 744. SAS.1
3 6- 7 * * eau ieaan0C0oPLi 0A 7A
3E 6- 7 83 ISi4. 1736 212. 187.0 797. SCt.3

33 6- 8 8e 1572. 1818. 246. 182.0 73C. S25.6
44 6- 8 87 1444. 1606. 199 169.0 73%. 32C t
IC 7- 0 93 1467. 1621. 134 59.0 640. 324.4
28 7- 0 94 145%. 1664 165. S6.0 6C2. 244.6

30 7- 0 98 1947. 1733. 186. 79.5 644. SS3.s
58 7- 0 103 1924. 1S96. 168. 80.0 991. SSG.!

I 28 7- 6 110 1414. 1689. 210. 104.0 622. S.4.4

2C 7- 6 111 1509. 1701. 192. 103 0 6e3. S60.7

2f 7- 6 113 1416. 1542. 176. 122.0 721. 333.4
34 7- 6 * *8 au iH Ek M0Cd ueLE OA 7A 8
38 7- 6 115 1220. 1633. 374. 116.0 *64 o43.C
48 7- 6 12C 145%. 1727. 229. 98.5 ov4. 576.7

SC 7- 6 122 1442. 1669 177. 69.5 671. Se3.t

1C 9- 0 124 1323. 1970, 237. 116.0 467. 620.3
2E 8- 0 126 1243. 1512. 227. 105.0 636. 6C6.2
30 8- 0 12% 1345. 1682. 313. 122.0 6 72. o23.C

St S- 0 133 1311. 1573. 262. 114.0 774. S 74. 4
SC 8- 0 134 1341. 1642. 255. 122 0 61t. ele.4

1C 8- 6 133 1134. 1478. 321. 112.0 574 651.C
10 8- 6 134 1135. 1421. 291. 86.5 334. 662.5

2C 8- 6 138 1275. 1635. 360. 119.0 424 631.C
45 9- 6 143 1263. ;SSS. 149. 104.0 476. 644.C
50 4- 6 145 111C. 1516. 346, 133.3 Svs. 6C5.4
30 9- 3 ISC 4 It. 1376. 400. 130.0 301. 651.C

4C 9- 3 152 1C44. 1414. 368. 121.0 SC2. 4 41. t
1013- 0 157 514 1071. 497. 220.0 360. 635.5

4810- 0 166 ele. 1197. 361. 134.0 $73. 638.C
5010- 0 166 655. 1000. 313. 182.0 tie. 316.5 i

1

!

2411- 0 its $44. 722. 177. 227.0 247. 455.0
4:11- 0 tot 626. 977. 341. 180.0 455. o29.C
1011- o 171 317. 714 197 229.0 484 S42.5

l
;
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1 !4ilIV1 11WA 9391 81 WTN 11Wd )03$ dE .:09WfwnA11 LTWT 9411(

311A WVX W?1 4899 WTI W14 W3 h hta dTg W1vg
12 992*1 972*9 3t2*9 9CE'1 92t'9 99t*( 10*G 1'C $'3
29 616*% 491*f 9LA'9 641'9 9Lt*L 602*( 19'G TS*0 T 1' S
E6 tFt6*$ TTC#'L ff39'C it01*9 T2tE'9 1291*2 CG'E 42'O tn*(
49 1429*2 TE4t** Tt10** ICtE't 1594** 1962** 19*0 33*C 3C*1
90 TCt9*3 TCot** t;i0*C T916*6 1949'l 1991'l LE'G Gi* C 3;'L
91 190p * C TCT0*t TCC*** T196*6 199t'9 1420*2 k26'0 9E*0 bi*$
10 TC69'l TC60'9 1Cll*f 1169*9 ILLF'0 1191'4

L 2 L'0
O ef*i TS4*(

LE 1960'3 1660'i ttS3'0 19At*1 19 6+ * 1 196**t 199* T23'i t39'3
44 fC29't TC??*( tti+'t 1190'S TLCL'G tac 6'2 itt*0 iF**0 TF4*1
LC TCO0'L TSLO't 14$0*( 196E*0 1912*E 1591'9 16G'0 112*0 119't
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SO T C LJ' t f%99'C tCT**0 1810*0 1995*L tLZL*2 169*0 f t3'0 T&C*2
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'

919'6
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i 182 ttO*6 T19*C 269't C2t*1 299*9 %tt*S 926*0 891'9 vel *9
} tt9 E69'S F1**# t3T'9 vtt*E tit *2 910*9 519*( Ct?'C 654'9

i

_ _



:
r

FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SI-EET

Run: 42711F

Test Date: 7 /7/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplaner,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.141 MPa (20.5 psia)

Initial peak clad temperature and 8760C (1609 F),3C 1.78 m

location (70 in.)

Initial peak rod power 1.31 kw/m (0.399 kw/f t)

Flow rate 15.2 mm/sec (0.597 in./sec)

Coolant temperature 31 C (880F)

Average and range of initial 1.83 m 5130C (4940C - 522 C)0

(72 in.) housing temperature 956 F (922 F - 972 F)

Initial bundle water level 43.4 mm (1.71 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: +0.5% increasing linearly -3.5% by 200 seconds and -2%

thereafter(s)

Total power: -0.5% increasing linearly to -2%(a)
.-

I
l

a. Relative to run 43511 A

42711F-1
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FLe C hi SE ASE 7 21 A DO SUNDLE TF $7 SE'!!S
AUN huMBER42711F

A03/lLEV 7 th !! ! A L PAI! MUM Ta8PltA7URE 7UeN a t 004 0 WythCn wgshgn
Cn&N. Nu AI ILCCC 7tPPtRATURE R15F ?!M' 7tMPatAicei 71rs

(kE6 fl tutG F3 (OfG Fl (5fC040$l ID LE F 4 tatsunwal

24 3- 3 $ 1144. 1204 55. 42.5 646. 1 2.2
4C 3- 3 4 1242. 1276. 33. 26.0 74c. 144.5
1C 4- 0 7 1370. 1441. 71. 54.0 76e. 2G4.4
24 5- 0 12 ISCC. 1625. 126. 55 5 736. 2'.14

+

24 S- 7 14 1336. 1657. 122.. 73.0 est. 3,4.t

SC 6 2 33 1431, 1632. 181. 144.0 243 45G.4
20 6- 3 39 1944 1608. 174 139.0 4w5. Jet.1
10 6- 4 46 1444 1620. 136. 150.0 so3. 377.4

30 6- 4 50 1463. 1750. 256. 129.0 - 243. 600 4
to 6- 4 51 13 3. 1672. 120. 75.0 775 4:5.4
50 6- 4 36 14ee. 1503. 97 143.0 7b t. 472.t
la 6- S 58 1981. 1613. 133. 151 0 oss. 394 5

2A 6- S 59 1441. 1596. 116. 150.0 776. 410.4
20 6- S 62 1530. 1681. 151, 139.0 e s o, sw4.1
34 6- S 63 15t!. 1717. 153. 111.0 506. 42v.C
3C 6- 6 69 133). 1766. 212. 100.0 476. ,30.4

3t 6- 6 7C 14t!. 1656. 171. 156.0 245 474 0
4C 6- 6 ?3 IS%C. 173S. 146. 73.5 731. 4c7.C
SC 6- 6 1S 1542. 1637. 115. 65.5 75 6. 4 7. . )
30 6- 7 85 1S42. 1752. 170. 111.0 tit. 442.o

3C 6- 8 93 15%e. 1783. 185. 104.0 61$. 471 6
44 6- 8 95 145c. 1601. 143. 91.0 779. 4t4.7
1C 7- 0 109 156t. 1643. 137. S4.0 61s. SAS.7
28 7- 0 11C 1525. 1655. 126. 47.0 Sec. 343.C

30 7- 0 113 1544 1694 131. 64.0 Ses. 515.1
50 7- 0 117 1931. 1554 143. 65.5 341. 313.5
28 7- 6 12C 1331. 1677. 166. 76.5 est. $*9.6
2C 7- 6 121 1533. 1703. 170.> 74.0 70s. $33 1

2E 7- 6 123 14C4 1536. 133. 72.5 04t. S3).1
34 7- 6 124 14e). 1578. 95. 65.5 706. 325.4
38 7- 6 12S ISil. 1707. 157 69.0 744 >=4.4
48 7- 6 A2% 11C8. 1673. 165. 71.0 644. S1C.t

SC 7- 6 132 1474 1620. 146 70.5 71t. SS2.4
1C 8- 0 133 13tl. 1586. 222. 104.0 633. $s3.3
f t 8- 0 136 124e. 14eS. 188. 79.5 est. 373.C
30 4- 0 138 1947. 1679. 252. 109.0 710. 372 4

58 8- 0 143 1255. 1411. 156. 110.0 ce*. Soo.C
SC 0- 0 144 1352. 1561. 210. 92.0 t22. St9 1
1C 8- 6 145 1111. 1446. 296. 105.0 act. 353.8
10 8- 6 146 1114 1334 220. 76.S >=%. Sta.2

2C 8- 4 148 1217. 1531. 334 109.0 tit. 557.t
46 8- 6 153 1214. 1514 295. 89.0 $32. 611. C
53 9- 6 ISS 1145. 1417. 26M. 143.0 SSA. 57%.4
30 9- 3 159 AC34 1370. 316. 131.0 375. 6CS.%

4C 9- 3 161 1067. 1414. 327. 127.0 344 014.0

|
1010- 0 164 6C4 991. 388. 229.0 37L. 237.1

- 4810- 0 166 841. 1252, 371. 152.0 564. 626.C
5010- 0 16% 712. 1073. 300. 199.0 $13. 327.4

2A11- 0 171 325. 764 239. 210.0 247. 444 0
4C11- 0 172 est. 1039. 355. 205.0 491. 6Co.C
1011- 6 e*aAO 1M &nM0Cd bPLE DA TAe

42711F-2
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i num 42711F HE ATER SOD STATISTIC AL DATA

INATant ItMr (bit F3 Man T EMP E DEG FI ft4Nadgubw 11Mg t hgg 3

,
ELkW RA E Min Pfah Max MIN MEaN Max tah et.>

! 12 724.4 661.S tv2.9 728.5 660.9 698.7 6.5 4.0 3.3
24 900.4 609.6 9CO.6 912.0 912.0 912.0 11.5 41 5 11 3
39 1242.1 414J.2 1111.9 1275.5 1203.5 1235.2 54.0 24.u 40.4
4e 1940.9 1326.8 137e.1 1510.6 1401.2 1445.7 54.0 51.5 52.5
60 1499.4 142a.G 1457.3 1625.4 1573.3 1596.1 66.5 SS.) 62.5

,

67 1600.3 4497.t 1153.6 1758.6 1645.0 1695.8 87.0 ti.6 73.3'

70 1609. C 1413,2 1477.3 1776.7 1576.5 1638.4 149.0 42.C 53.S
71 I S S, . 5 1304.5 1S32.2 1755.3 1725 2 1740.2 112.0 102.u 107.0
72 1460.2 1370.6 1915.S 1720.7 1605.8 1663.2 130.0 112.0 125.0
73 1450.5 134o.0 1423 3 1665.4 1622.1 1653.7 151.0 141.0 14t.C
74 1490.2 137e.1 2454.5 1729.4 1584.1 1665.9 175.0 112.0 134.t
72 1504.1 4403.S 146u.S 1734.1 1576.5 1652.8 152.0 1AC.C 131.5
76 1552.7 1443.7 1946.0 1750 8 1543.0 1654.7 156.0 6S.) 127.5

,

1 77 1564.6 14e0.3 1111.6 1727.4 1573.3 1649.3 151.0 ACb.9 134.8
7e 1589.5 1473.C 112s.$ 1766.4 1589.5 1657.3 156.0 41.S 105.7

!
79 1591.7 1950.3 !!29.4 1751.9 1597.1 1667.9 153.0 6b.t 1G7.4

j
40 159e.1 1458 0 1124.2 1783.2 1601 4 1686.4 139.0 51.6 110.e
81 1511.7 1511.7 1511 7 1663.6 1663.6 1663.6 139.0 13%.0 13v. C
44 1563.4 1410.6 ISC2.6 1704.0 1551.8 1641.6 67.0 41.0 (C.6
90 1554.9 1394.4 1499.3 1745.3 1525.7 1642.8 85.0 63.S 73.2

a

1
96 1419.6 12St.6 13et.1 1704.C 1410.9 1582.4 110.0 62.S 93.e

102 1256.7 4066.1 117e 8 1590.4 1291.2 1452.8 143.0 71.5 ACG.S
4

' 111 1087.2 %28.4 1C26.3 1440.9 1164.0 1289.6 151.0 41.5 124.1
1 *> 120 681.C 603.6 753.7 1289.1 991.3 1157.5 229.0 A 81. 0 192.0
i PJ 132 683.6 479.6 543.1 1038.7 651.0 811 6 220.0 203.6 211.S

! [f 138 $41.2 Ste.4 174.8 1004.7 458.2 931 4 218.0 21t.0 217.0

i

{ TEPP kiss 4066 ft QukhCH TEMP EDEC Fl QUgNGH 11Rt (41C)

, \4
I ELev MAa Mah ttah MAR MIN MEAN M4X P1h Mtah

12 7.4 41 See 632.4 617.0 624.7 24.2 21.e 23.0

24 11.4 11 4 11.4 669.5 669.5 669.5 66.2 tt.2 66.2

39 63.3 33.4 $7.3 745.7 647.6 690.4 152.2 144.9 144.2
48 74. 4 $5.2 47 4 521.8 705.6 780.3 209.8 15%.4 204.2
60 145.4 123.6 134.8 737.5 66 9.8 702.2 102.8 291 9 256.2,

I 67 15s.3 121.S 14C.2 980.6 817.9 851 4 365.7 342 6 3 t t. S
70 le2.5 141 0 141.1 904.4 243.6 535.3 631 0 314 6 >C9.5
71 215.7 260.4 iC6.C 660.4 244.7 552.7 625.0 4GC.6 312.6

72 260.S 233.0 247 8 264.0 243.6 253.s 660.0 627.0 643.S
73 2 34. 9 226.1 230.5 1134.3 249.0 691 7 498.0 342.2 413.1
74 2*e.C 141.4 111 4 984.5 244.7 532.3 660.0 423 4 526.C
7S 257.8 124.5 152.3 1054.3 237.1 498.S 660.0 344 3 SC1.7
76 256 3 94 0 145.7 992.4 233.9 570.8 660.0 477.4 309.3
77 2 33.C 6e.S 137.4 858.7 239.3 675.8 629.0 3 %+ .> 4St.6

7e 211.S 76.9 12s.8 978 1 249.0 74 6. 2 4 8 a. 9 441 5 449.2
79 147.0 96.4 13s.S 400.7 528 2 742.3 494.2 4 3b. 7 469.2

80 le$. A 13v.9 162.2 e29.8 706.0 760.7 501.4 4 4 7.e 441 0

! 81 151.6 154.5 134 5 778.5 77s.5 778.5 483.7 4e3.7 463.7
84 100.7 122.6 13a.9 696.4 S40.9 610.7 524.0 451.S 50%.1*

90 1 90 . 4 94.9 152.5 71 8 . 1 645.1 689.5 557.8 $26.2 541.4
.

96 264. 2 A S6.3 218.3 729.7 595.1 667.0 589.1 544.0 376.C
1

102 333.9 203.1 374.0 618.5 473.6 534.6 611 0 StC.2 151.3
} 111 362 0 lot.% 269.3 621 5 543.8 579.0 614.0 205.2 341.7
<

120 410.2 300.S 363.8 584.6 514.0 557.8 623.0 527 4 $95.9
; 132 35S.1 17A.4 146.5 577.8 246.8 459.4 608.0 421.1 4%C.S

13e 423.1 26v.6 Attet 510.9 504.6 507.1 620.0 604.0 613.C
,

!
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SI-EET

R un: 43112A

Test Date: 4/7/80
Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As Run Test Conditions:

Upper plenum pressure 0.139 NPa (20.2 psia)
0Initial peak clad temperature and 8740C (1605 F),3C 1.83 m

location (72 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)

0Coolant temperatum 32 C (90 F)
Average and range of initial 1.83 m 528 C (522 C - 533 C)

(982 F(972 F - 991 F)]0 0(72 in.) housing temperdure

Initial bundle water level 38.51 mm (1.516 in.)

B. Summary Results:

l

C. Comments:

Total power: exponentially increasing from -0.1% to -1.6% by 770 seconds (a)

|
r

a. Relative to specified conditions

43112 A-1
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FLECM1 $EASET 21 a00 SUNOLE TEST SERIES
RUN NUMSE4431124

4 03 /t.E V Tin!TAAL Ma x!NU M TE MP E 4 4 7Ut f TUR N4 R DUND G b thC H GU ENC P
Cnah. 6u al FLC00 fiMPENA70AE 815E TI9E TEMPREAtuac 11Mt

(w&6 Fl (JEG FI (DEG FI (SECONOS) 40c6 F1 (5LCoh05)

2a 3- 3 4 94C. 1094 155. 26.5 e 20. 96.3 ;

00 3- 3 11 1 Cat. 1149 133. 23.5 851. 102.1 i

1 4- 0 14 1242. 1966. 204 58.5 766. 147.4
2a 5- 0 a7 1332. 1545. 263. 74.0 763. 266.e

1

24 5- 7 21 1443. 1794. 334 81.5 935. 375 6
13 6- 2 50 It a l. 1860. 377. 49.5 977. 4 79. S
33 o- 2 53 1S77. 1968. 392. 80 0 es3. 463.5
30 o- 2 Se 159C. 2011. 421. 91.0 976. 444.7

SC 6- 2 ol 1313. 1838. 326 67.0 951. 464.6
13 e- 3 63 1960. 1432. 366. 89.0 990 496.4
Os o- 3 ee 1S45. 1966. 421. 94.0 e96. S14.6
53 6- 3 o$ 1441. 1686. 405. 98.0 697. 498.t

24 o- 4 70 1972. 1862. 390. 102.c 946. S16 6
34 s- 4 75 15t7. 2025. 450 91.5 AC11. 509.6
33 6- 6 79 1329. 2002. 473. 98.0 697. 547.4
2) 6- 5 em 1356. 1990. 434 98.0 e44 S28.3

30 6- 5 45 ISte. 2048. 480. 99.5 927. 529 6
3E o- S se ASCO. 191C. 410. 95.5 95C. 525.4
3 6- e 4S 1546. 2027. 481. 101 0 916. 545.6
on 6- 6 v7 14de. 1866. 438. 104.0 914 534.4

3D s- 0 9e 1278. 1630. 352. 82.5 754 661.C
9C s- e 101 1447. 1780. 333. 71.5 e s 2. 520.7
10 7- 0 11C 134t. 1ha 0. 273. 54.0 732. 617.5
26 7- 0 111 148C. 1635. 225. 25.5 476. 6Co.9

30 7- C 115 1437. 1682. 246 32.5 7st. 602.9
99 7- 0 117 132e. 1649 322. 95.5 772. 562.3
24 7- 6 + * eab TnanM0000PLi 0aTA e
2 7- 6 121 14C6. 1721. 315. 53.0 ti t. 633.C

2f 7- 6 422 1244 1560. 276. 55.0 e12. 017.7
34 7- 6 423 139*. 1617. 313. 69.5 701. 664.6
3d 7- 6 124 1423. 1752. 329. 53.0 7et. 639.4
08 7- 6 127 139t. 1749. 353. 70.0 739. 646 4

5 7- 6 12e 12S9. 1560. 302. 66.0 714. 619.9
1 J- 0 131 1225. 1597 372. 81.5 712. 686.7i

li d- 0 133 81C. 1198. 329 40.5 664 697.3
4: 6- 6 136 1536. 2011. 475. 96.5 967. 536.7

38 d- C 138 1214. 1609. 391. 97.0 779. 645.4
SC 8- 0 139 1123. 1471. 348 96.5 647 057.9
1 4- 6 191 1070. 1357. 288. 53.5 S$6. 720.0
B3 8- e a*2 1C19. 1245. 226. 45.0 Se a, o76.1

2: $- 6 1*3 1117. 1397. 280. 45.0 662. 698.0
04 4- 6 14S 11Co. 1374. 266. 36.5 604 72C. 3
53 6- 6 14e AC38. 1340. 343. 95.5 576. 729.1
30 4- 3 134 922. 1290. 368 91.0 6St. 739.C

OC +- 3 156 952. 1260. 308. 67.0 461. 724.C
1s13- 0 101 510. 938. 429. 120.0 247. 723.C
0513- 0 164 731. 1054 324 87.5 S7e. 7es.O
5313- 0 167 4 39. 1017. 378. 1 31.0 sus. 752.C

2A11- 0 168 4 79. 600 . 202. 107.0 604 te4.0
CC 11 - 0 a70 3S9. 802, 244. 96.5 249. 373.C
1311- 6 172 347. 707. 340. 137.0 247. 298.C

43112 A-2
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8UN 43112A HEATER R00 STATISTICAL DATA

INITlaL ltMe 80&6 F3 MAX TEMP 40EG F) TutNAdounL 11ME 85LCS

ELE 9 Ma d Mah PEAN MAX MIN ME4N 4AX Fah nEah
12 494.4 4S9 1 471 0 511.9 485.0 493.9 7.5 6.0 7.0'

24 674.1 S64.4 426.3 742.0 663.6 701.6 18.0 14.0 17.4
3v 1010.1 e93.4 549.e 1149.4 103d.7 1094.2 26.5 23.S 24 6
4e 120s.2 117e.S 1224.9 1481.6 1349.7 1435.3 60.0 47.0 55.3
60 142s.0 1304.6 1343.9 1654.8 1529.0 1580.1 79.0 36.0 59.9
67 15$4.2 A463 4 14e9.2 1908 6 1797.7 1829.6 81.5 70.S 76.9
70 459s.1 149e.7 13S1.1 2003 8 1854.2 1922.9 85.5 42.0 e3.6
71 1$99.2 4499.s 1355.5 2028.4 1840.6 1936.4 94.0 oc.S 65.4
72 1004. 7 14th.4 1346.3 2027.2 1823.7 1914.8 100.0 7C. 0 87.3
74 1569.3 14e2.7 IS45.3 2017.9 1813.5 1939.2 97.5 47.0 90 1
73 1$74.8 1965.5 1534.1 2034 2 1831.6 1950.3 98.0 85.0 94.e
76 1572.4 1404 4 1531.9 2045.9 1862.1 1954.7 102.0 91.S 93 6
77 1S67.5 1433.4 1312.0 2 A4 8. 3 1824.8 1948.9 101.0 41.0 97.0
7e 1546.3 142e.0 1443 0 2027.2 1779.8 1936.8 107.0 71.5 47.0
84 143o.6 12S4 5 1366.1 1697.4 1510.6 1634.7 95.5 25.5 52 1
90 1422.7 a240.0 1341.0 1751.9 1519 2 1654.3 70.0 44.S 59.9
90 12ve.S e69.6 1197.6 1672.3 1198.3 1562.A 97.0 45.0 t4 3

102 1117.2 101o.1 1 cts.1 1422.7 1245.2 1342.2 95.5 3t.S SC.7
111 110s.6 79).O 497.4 1346.0 1076.9 1199.3 107.0 54.0 71 0
120 739.6 Sov.6 451.3 1106.8 937.7 1033.8 140.0 e7.5 112 2
132 $58.8 47o.4 458.1 s02.3 680.4 719.0 145.0 44.2 114.1
13b $23.6 360.e 444.2 774.2 701.5 733.5 145.0 97.0 12$.6

k

h$ TEFP kiht tuEG Al QUENCH TEMP (DEC FI outNJH li nt (Sic t
W
bJ ElkV na 4 M1 h 8 tan MAX M14 MEAN MAX FIN ntah
3> 12 25.5 17.1 22.9 504.5 483.0 491.1 9.0 6.9 9.0
da 24 79.2 67.% 73.3 702.0 635.7 662.6 32.9 24.9 27.4

3v IS*.6 133.3 144.4 8?!.1 761 6 811.4 136.e 96.3 102.0
to 213.4 203.6 210.4 914.6 757.0 837.1 187.6 151.7 166.4
60 262.4 21a.C 236 2 827.2 695.5 748.3 299.6 28t.5 292.5
67 349. 4 3J3.S 340.S 958.2 911.1 938.5 384.6 373.6 380.0
70 402.7 3S4.3 371 8 971 9 842 5 898.2 443.4 411.6 426.3
71 429.2 349.6 38C.9 1066.7 792.3 906.5 455.4 431.6 442.7
72 422.5 312 0 3ts.c 948.3 808.8 923.2 473.4 423.S 450.4
74 433 6 329 6 393.9 1042.1 859.2 940.0 500.4 4 55.e 460.5
75 455.4 360.1 4to.2 996.0 853.4 925.8 514.6 4%6.o 302.3
70 470.5 340.2 427.7 1011.0 860.3 931.0 528.6 442.6 511.0
77 4 os . 4 391.4 436.9 999.2 844.3 919.9 539.7 S23.0 52s.2
To 4 00. 9 332.S 443.8 948.6 662.6 913.9 559.6 S20.7 S41.7
84 321 6 223.4 it6.6 785.0 640.9 718.n 621.1 Sti.3 eC1.5
90 352.4 270.4 113 3 439.7 701.1 768.8 664.6 617.7 637.5
90 390.9 32s.7 364.7 803.9 646.2 722.5 697.3 643.4 677.6

102 342.5 226.1 277 1 651 5 552.7 595.9 729.1 673.9 707.2
111 367.4 2Sv.C 1C2.3 717.5 472.2 614.D 755.0 348.6 698.C
120 427.9 303.3 381.9 631 4 246.8 521.3 771 0 641.7 726.6
132 243.5 201.8 220.4 603 6 249.0 483.4 573.0 2e4.0 435.0
13e 340 1 229.4 2ev.3 599.3 246.8 318.E 555.0 296.0 439.e

4

1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Run: 434128

Test Date: 6/26/80
Test Type: Forced Reflood

Blockage Crafiguration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.140 MPs (20.3 psia)

Initial peak clad temperature and 8770C (1610 F),3C 1.78 m

location (70 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/f t)

Flow rate 28.2 mm/sec (1.11 in./sec)
Coolant temperstum 310C (880F)
Average and range of initial 1.83 m 5280C (5190C - 5330C)

0 0982 F(967CF - 991 F)(72 in.) housing temperature
,

Initial bundle water level 29.0 mm (1.14 in.)

B. Summary Results:

|

|
|

C. Comments:

Inlet mass flow: -0.5% with step to -1% at 150 seconds for 100 seconds, and
-0.5% thereaf ter(e)

|

|

I

Ia. Relative to run 43112 A

43412B-1
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d133&A livt31 21 yrC 9eweil ittA 135135
*eb WP W 91P * t4129

s00/313A 11ht1191 b T Y T Wn b 18Wdiwvla*3 artnTtorhC Pnih?N f r3 NO N
3NTD' NO fa d1000 albd3evf 9P3 Fte3 4163 13hdg3virWP tIW3

)03S A( )CIS d( letS f f )531Ckt54 163 9 d f lt3?fhcif

21 t- L 6 110t* 129d* 14+* 1G O lee' itt*6
93 5- 5 11 1161* ttiC* itt* 2 g'* C 116' itt*8
13 4- 0 19 1501* 1407' teT* 94 0 414' F0**G
29 6- 0 li itt9* 19eT* tt A' 112'*0 lt9' t2**1

29 6- 4 21 tte** t S tO ' 159' 112*0 et6 tit *G
10 9- 2 50 1426' 119f * tf4' 129'O D f F '' G16*9
20 9- 2 $( 1G10' 19 9F * tGF' 129*0 9tG' 510*6
10 9- 2 GO 1669' 1010* tf 6* 1Gt*0 190' 671*9

G3 9- 2 91 196t* 10 tO ' !t t* 169*0 etd' 52t'e
10 9- 1 9( 149G* 1211* tF9' 129'0 95f* 9#*'9
93 9- E 90 1 G t6 ' 19 GF * itt 146*0 9f1* 699*2
60 9- L 96 142** 189t* 916'' 140*0 979' Get'9

21 9- * 40 1649' 1199 t42' 190'0 99f' GCt*C
2C 9- 9 12 1 G t0 * t c es'' t66' 12 t* 0 itf' 599'l
16 9- 9 16 1591* 1610 E49' 124*0 99C* Ger'9
E3 9- 6 05 166C* 1642'* t 91* 129*0 neg' So e* 1

ti 9- G 99 1441* 1004* ttt' 14 t* 0 9J9' GlI'l
ta 9- 9 65 1611* f69t te f' 12t*0 999' CS**4
10 9* 9 69 1Gt9' 16 ts '* t66' 12 2' O et t * 610'2
91 9- 9 61 1+t0* 1902* tt9' 1Ct*C tt** 59G*9

93 9 - 9 69 1G94' 1649' +00* 151*0 ht6' Gle*9
53 9- 9 101 14G6' 7 9 t9' tis' 14(*0 992* f94'9
13 4 - 0 110 1426' 19tG' re t* 96'G 122* 9E9*6
26 t- 0 111 1959' 19 tI' 119' 12*0 178* 9G0'6

10 4- 0 liG 196t* 196G' 7C2* tt*0 ptt* 919'6
GS t- 0 111 tta0* 169+' 201* 1G t* 0 4c8' 991'c
28 t- 9 12C 1999' 1109' 790* 61'C 14$* 9ef'2
23 4- 9 121 199t* tit 6' 719' 59+C teG' ce1*6

23 4- 9 122 ittt' 1641* ttG* gE'5 4f1* 40 9 9
tf 1- 9 lit 1620* tgeG' 79C* 9 t' O tre* 9 4 t '' e
16 4- 9 129 199t* 1199' 264' G 2' G itl* 4e2*(
96 1- 9 lit 1992* t i t? ' 240' 51'5 19** '91' C

G3 4- 9 129 1921* 1122* t0 0* 49'6 28** st**2
13 6- 0 111 ttot' 1912* ti g* 69*0 27 9' 4F**T
23 6- 0 tit 1209 1 ggt' f 4 t* 128'0 97F' tt9*e
10 6 - 0 119 1591'* 199F* f41* Gi* 0 0't* 407* 9

GG 9- 0 itS 1216' 759t* t72* 66*0 001* 2G0'1
63 9- 0 1t6 1t14' 199t' t99* te*G itt* t*0*e
13 6 - 9 191 11t4' itt9' 202' 4 4* G cet' AC6'c
10 9- 9 192 1042* 179t' rtt* 99*0 9e9' 2c 1* *

23 9 - 9 1$( 1169' 1919' 22 t' %* O ef9' de2*0
96 6 - 9 196 1214* t G t4 * f20* f C'* G 9eG* tG*'e
GC 6- 9 149 1069' ftF** 220' G 6c?* 469*6

59'010 6- 1 159 600* tt0?' ti t' 46* 9*** 490*0

93 6- 1 159 1095' itti* ?t9' 44'O eJ9' dGG'C
1010 = 0 191 929' 10tt* viC* liG'O tet* ttA't
6616- 0 199 012 * 1156' F81* tO G Gtf 91**(
G610- 0 19 1 999' 1017' t2 G* 12 G'* 0 699'' ltC*f

l

2911- 0 198 612' 96l* 19G' 51'0 4G** 42J'c |
9311 - 0 ee eyt 1H3WW C300ei3 e9 19 e |lC11- 9 eo et0 1>31WC3fAe13 OV J9e

tf 0 T20-Z

. . . _ -. .. .. - ._ .- .-



SJM 434128 HEAlid dJJ aTAI!1TICal 34f1

111TIAL TEMP IDEG FI sat fine IDEG F3 TJ81AddunJ 11AE 45EC8

ELtd 941 #14 MEAg NAs MIN MEAN MAE Alt ME44

12 600.2 535 1 557.9 614.1 556.7 $76 6 7.5 63 F.3

24 879.7 791.0 823 7 931 5 848.9 874.9 17 5 to.O 16.4

19 1196.7 1095.6 1125.3 1315 2 1253 6 1273.4 35 0 2F.3 31.0

48 1365.1 1261 4 1299.0 1S92.7 1464.4 1516 1 63.3 47.J 35.1

40 1471.4 1354.9 1392.3 1685.4 15e3 0 1641.5 112 0 to.J 68.9

67 1S82 5 1472 9 1507.7 1910 9 1779.8 1839 0 122 0 et.2 1J2 3
70 1610 0 1496 0 1545.3 1975 1 1432 7 1901 5 125.0 86 2 101 1

71 1595.4 1400.2 1506.4 1961.3 1748 6 1854 4 171.0 9e.J 12s.o

72 1478.9 1424.3 1461.1 1837.2 AF24.6 1788 9 155 3 122.0 133.6

74 1555.8 1428.2 1505.1 1910.9 1756 4 1847 4 174.0 122 0 13e.9

75 1590 4 1424.1 1516.8 1922 3 1770 9 1854.4 173 0 121.0 139 9

76 1600 2 1445.7 1514.0 1916 6 1776 5 1852.6 16F.0 123.J 139.1

77 1594.7 1381.4 1503.2 1924 5 1751 9 1870 6 174.0 123.J 140.7

78 1971.4 1418.9 1486.6 1962 3 1FFF.6 Ad 71 6 173.0 121 9 13o.7

84 1493.2 1359.S 1429 3 to95 2 1258 2 1632 5 174.0 32.J o6.9

90 1464.3 1312 6 1414.3 1744 4 154F.3 1684 6 124.0 42 0 64.3

96 1346.2 12 QA.1 1294.6 1687 5 1540.9 1624.2 129 0 Td.) 92.6

102 1214.5 1071.9 1133.0 1334 4 1282.8 1367 4 93.5 44.0 53 2

111 1045.1 723 8 969.5 1J21.S 1123 4 1236.6 153.0 52 9 7).S

1,20 971 8 6 10.7 740.1 1169 2 IJ11 9 1067 8 126.0 88 5 113 1

132 552 6 511.2 531 9 7 56. 6 697 3 719.s 156.0 83.s 105.e

138 S05.4 456 7 505 2 843.7 F20.2 780.2 163 3 114.3 12d.3

k

I$ IEMP 415E (3EG FI JJE NCH IEnP (CEG el OJanCH fa4E laEC8
c-.

41 148 414 niamb3 ELEW 1&E n!M MEA 4 MA E

. 4 .M .nEnngo 12 2i.6 13 9 18.8 $79.4 .3 58.8 14.3 11 5 12.9
La ?4 68 2 49.S 56 2 643.d 650 1 670 1 51.9 53.3 51.4

39 164.4 118.5 148 1 779. 0 FOS.S 731 9 138.4 133.s 136.7
40 257 0 180.9 217 1 b 54. 4 716 3 780 4 204 7 199.6 2J2.7
60 307 2 214.0 249.3 786.8 733 6 761.4 335.6 317.7 325.3
67 355.9 288 0 331.3 943.3 d63.6 897.4 434.6 407.3 422.3
73 371.6 335.6 356.2 100J. 2 462.3 d43.4 471.7 444.2 462.4
71 365.9 318.0 348 0 A G02. 3 e38 6 9 09.e 532.7 462.6 489 5
72 363.3 305 3 327.8 920.8 760.8 83o.9 536 0 492.7 499.8
74 395 1 298 3 342.3 1152.4 611.8 829.5 573 9 $03.3 33).4
75 418 6 293 2 337.7 925.9 F82 1 844.1 591.6 484.s $52.1
76 374.3 316 4 341.6 9 50. 9 F93 0 885 4 50%.7 543.6 SS@.0
77 394 1 333 0 367.S 9 06 . 4 400.2 853.3 546.8 556.6 2F2 8
78 400.9 354 4 305 3 979 2 793 8 e60.F $31.7 370.7 343.4
94 242.5 1 74.4 203.2 e11 1 682.8 729 4 $67.0 618.d 642.9
90 330 0 234.7 270.2 454. 4 631 2 7 5'/ .0 718.9 666.4 684.1
96 162.3 300 0 329.6 8 11. 4 601 1 721.0 750.1 702.3 F25.2

102 319.9 200.0 234.5 694.o 232.5 605.5 196.9 744.4 F63.6
111 406.9 203 5 267.1 67e.4 311 9 603 9 904.8 FSS.J 7F4.7
120 447.6 284.9 34 7.4 593.3 4d@.S $66 1 824.5 F35.4 804.0

112 245.4 153.0 187.9 261.2 454.0 493 1 727.0 372.4 60).6

138 324.2 236.5 275.0 S06.7 246.e 312 3 783.0 Soz.J 691 5

I

e
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK
SUMMARY AND COMNENT SFEET

Run: 42912C

Test Date: 8/28/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum presstre 0.137 NFa (19.9 pala)

Initial peak clad temperature and 878 C (1613 F), AC 1.70 m

location (67 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)
Coolant temperature 320C (90 F)

5470C (532 C - 5560C)0Average and range of initial 1.83 m
.

(72 in.) housing temperature 10160F(989 F - 1033 F)
,

Initial bundle water level 29.0 mm (1.14 in.)

B. Summary Results:

|

C. Comments:

Inlet mass flow: +9% for 10 seconds, and approximately 1.5% thereaf ter with

t1% oscillations (a)

Total power: -0.25% constant (s):

Housing initial

temperature at

midplane: approximately +3%(a)
,

i

a. Relative to run 43112 A

42912C-1
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FLsC n1 $d ASE7 21 4 00 SUNDLE 7F57 STRIES
AuN NUM 6d 442 912 C

40JFiLEV 74n1TIAL max 1 MUM FEMeteArvet 7UR N44 3 U90 d b ahCM ddthCh
Cnah. hu al FLCwo FirvfwATUWt a15E 7tMt 7kMPRialbad 71ME

(CE6 el (JEG F 9 (D E3 F I (SECOMn53 (Ois F 3 (SEC0h05)

26 3- 3 9 Acte. 1234 16R. 42.3 44e. 117.5
4 3 3 11 1222. 1333. 111.4 39.0 7eG. 136.5
1C 4- 0 14 1333. 1565. 212. 58.0 73G. 215.7
24 5- 0 17 14C9. 1704 295. 97.0 7eS. 335.8

2A 57 21 1314. 1830. 313. 89.5 e22. 439.0
10 6- 2 SC 1442. 1693. 201. 112.0 evv. S58.6
2 D 6- 2 53 1541. 1751. 240. 125.0 567. Sv0.5
33 6- 2 Se 1565. 1736. 172. 118.0 66e. 598.C

43 6- 2 60 1511. 1778. 206. 54.0 843. St9.S
SC 6- 2 ot 14e5. 1748. 302. 137.0 1403. 522.5
13 6- 3 63 1476. 1712, 233. 115.0 e93. 574.7
53 6- 3 65 1453. 1725. 230. 65.0 e72. S77.5

24 6- 4 FC 1432. 1727. 253. 60.0 1C21. 457.4
3e 6- 4 75 1517. 1817. 239. 56.5 e51. 575.7
20 6- 5 de 1565. 1315. 260. 69.0 7st. 611 5
3: 6- 5 e$ 1554 1878. 284 68.0 9al. 547.6

36 6- 5 d6 1530. 1744 214 61.5 416. 541 6
BC 6- 6 95 IS 77. Iede. 311. 49.5 tes. 605.8
30 6- 6 46 155t. 1858. 352. 66.5 e2G. 639 4
4A o- 6 v7 1419. 1768. 299 67.5 ele. 6C6.4

6C a- 6 94 1914. lee 6. 310. 66.0 e 7 7. 616.4
SC 6- 6 101 154a. 1781. 233. 65.5 e3S. 600.7
10 7- 0 110 1434. 1620. 163. 35.0 67S. 6e0.3
28 T- 0 111 1437. 1S83. 126.- 15.5 424 6e9.4

30 7- 0 115 A441. 1635, 155. 32.5 676. 6v5.5
54 7- 0 117 1377. 1550. 181. 55.5 739. 667.5
24 7- 6 120 itel. 1673. 21 3. 40.5 76e. 732 8
2 7- 6 121 14e2. 1727. 245. 53.0 741. 742.s

2E 7- 6 A22 1335. 1596. 261. 69.5 eso. 721.6
3A 7- 6 123 a436 1665. 229. 50.0 726. 7G7.7
34 7- 6 124 lets. 1700. 232. 50.0 764 723.e
48 7- 6 427 1434 1710, 256. 52.5 733. 742 6

SC 7- 6 12e 1443. 1670. 227 54.0 759. 7CO.2
1C s- 0 131 1316. 1612. 297. 79.3 6es. 7d1.7
2E s- 0 133 1217. 1559, 292. 118.0 692. 756.s
30 s- 0 636 1345. 1660. 296. 67.5 73e. 776 1

SS s- 0 134 1216. 1525. 309. 92.0 635. 739.7
5: 5- 0 634 13te. 1640. 272. 65.0 772. 739 5
1C e- 6 11 1134 1379. 225. 51.5 $63. e19.C
10 5- 6 142 1045. 1309. 224 55.5 561. 804.5

2C d- 6 **e ae idkRP Gb aLPLi 0A Tae I

44 4- 6 145 JitG. 1355. 156. 35.5 Sve. d25.6 ,

SJ 1- 6 14e 4114 1376. 262. 66.0 S62. 621.5 )
30 7- 3 154 AU2a. 1334. 306. 69.0 59e. 439.C 1

1

4 3- 3 136 104e. 1299 250. 59.5 Sv4 e20.C
1313- 0 laa 646. 943. 337. 126.0 627. 6e3.8
4310- 0 lo4 e43. 1128. 284 68.5 334, 646.C
5013- 0 167 6s4 1013. 319 101.0 24S. 733.C

|
2411- 0 166 547. 742, 195. 93.0 46t. 559.3
4C11- 0 17C 614 e77. 243. 75.0 24A. e34.C
1011- 6 A72 4A6. 72 2 . 306. 142.5 too. 633.C

42912C:-2
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sJe 42912C NE ATet d JD ST&TISTIC AL D ATA

ah!TlaL Isar 40a4 il MAK ftMP IDEG FI TU81amouhL T1As (sECD

ELL 9 Maa Mah Pcan MAX MIN RE44 94E Man MEAN
12 633.7 336.4 *tv.6 640.4 549.2 579.7 S.5 4. 6 4.8

24 o72.2 775.4 426.3 915 1 o29.2 870.3 16.5 14.0 15.2
3v 1221.o LGe$.7 1132.0 1333 1 1233.8 1286.0 42.0 3t.0 39.4
4e 137v.3 4310.9 1339.S 1600.3 1535.5 1572.7 77 5 31.3 64.3
60 141).6 4400.o 1400 4 1746.5 1704.0 1757.1 114.0 91.0 10. 0
67 1012.5 1493.9 1:32.2 1961 3 1810.1 1854.4 107.0 el.6 95.9
70 IS99.0 149o.2 1 c2.a 1945.4 1876.8 1936.6 130.0 106.0 116.4
71 ISS7.2 476.7 1S33.1 1914.3 to14.6 1868.1 129.0 10t.O 116.4
72 132).4 IS&4.0 1319.9 1456.4 to26.2 1942.3 130.0 cc.h 99.3
7, 13o6.4 4400.0 1529.5 1777.6 1 662.5 1725.8 134.0 34.u 101.0
FS 4000.1 a 4 70.9 1543, 1831 6 1679.9 1760.9 117.0 36.9 76.2

To 1601.2 14o3.4 194C.9 1d5 8.7 1712.9 1774.7 115.0 St.S 60.1
77 ISv4.C 4433.6 1 3F.6 1877.9 1717 4 1799.1 117.0 33.5 72.1
To 4577.4 a432. F 1323.1 led 8.1 1740.8 1813.2 120.0 63.3 77.7
de 1441 7 a25t.b 1422 0 16o5.4 1409.8 1594.7 50.5 15.S 36.2
99 two2.4 a334:1 143c.3 1727.4 15$09 1671.5 69.5 4C.) 52.6
9o 1379.5 a2&>.4 1324 0 1604.6 1524.6 1614.2 118.0 54.0 TS.C

102 11o6.7 .Gea.s 1142.1 1422. 7 1303 S 1369.7 66.0 36 3 $3.4

11a tu63.3 v>J.4 1 C 4 J. 3 1334.1 1164.0 1271.R 69.0 14.0 60.1

120 soJ.3 040.4 772.2 1206.6 983 1 1106.3 126.0 St.2 1CC.2
132 o33.7 434.3 33J.o oF6.8 710.m 775.2 115.0 73.0 90.3

13e >77.2 413.e god.4 343.7 703.6 769.0 142.0 %3.5 117.F

>
N
W
F" isrr albs 10th el QUthCH TE1P (DEG FI Quimsa lans 1%EC)a

N
O rLes Maa NAh Ptah MAX MIN MEAN MAN Pan PLAN

& 12 le.o o.7 1J.2 5s7.2 544.3 561.e 15.4 t., 11.1
2* 22.3 32.7 +3.v 694.1 648.S 675.2 53.9 45.4 50.C
Av 170.7 1al.3 AS*.3 947.8 677.6 900.2 136.8 Ali.S a3G.4

4s 27).S 21a.7 s33.2 792.3 729.6 759.9 215.7 201.7 212.2
60 3oo.1 dv2.1 34o.7 655.5 736.2 792 2 346.6 333.o 341.7
67 34o. s 30).4 322.2 964.5 d22.4 884.3 446.4 433.4 440.0

70 300 * 357.4 3is.) 461.4 d41.5 876.6 502.7 4tl.4 493.8,

7a 357.1 3as.4 339.9 915.6 805.4 861.2 515.6 454.6 SC).4

72 33J.S 314.2 322.4 945.0 904.7 926.8 501.4 497.5 499.4

74 23v.7 102.2 19 7. 3 929.9 560.2 747.e S98.0 227.6 $64.9

75 2 64. 1 14o.1 212.4 922.1 745.1 957.8 595.7 StC.7 377.1
70 257.5 17o.s 233.v 1020.7 773.9 863.5 613.5 4 $ 1. 4 572.1
77 30o.4 243.9 loa.S 934.7 761 4 862.0 619.4 574.3 $97.3

d

7e 310 . 7 232.7 ace.1 dF7.1 747.9 827.3 639.6 $11.3 405.1
de 20v.1 12).% 172.F 739.5 629.2 697.9 696.9 642.7 t72.4

90 261. 3 197.0 233.2 Th3.9 655.6 735.6 742.8 673.4 720.5
96 304.7 271.o esv.S 772.4 oSt.8 726.0 784.4 734.9 764.4

102 262.1 AoS.) sie.t 615.3 561.1 585 1 825.6 Fv2.0 e14.8

111 3u0.5 21u.6 2*e.o oJ9.1 $57.1 $49.6 846.8 FS%.3 olt.2

12s 407.2 213.s 331.1 62 9.9 244.7 502.6 886.0 621.1 768.3
132 270.2 tot.1 425.2 521.5 241 4 428.2 834.0 J e t. * S42.9
13e 390.4 d>o.e 3Cc.6 4o8.4 240.4 291.4 718.0 2 t c.0 2 6 7. C

i
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 42512D

Test Date: 10/18/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.143 MPa (20.7 psia)

Initial peak clad temperature and 877 C (1611 F),3C 1.78 m

location (70 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)

Coolant temperature 31 C (88 F)
Average and range of initial 1.83 m 536 C (525 C - 545 C)

996 F (977 F - 10130F)0(72 in.) housing temperature
_

Initial bundle water level 36.1 mm (1.42 in.)

8. Summary Results:

,

C. Comments:

! Inlet mass flow: *2.5% for 40 seconds and decreasing to *1% for remainder of

test (s)

Total power: -0.5%(a)
I

i
i 1

!a. Relative to run 43112 A >

|
!

42512D-1 |
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FLECH7 SE AaET 21 dJJ SU43LE 7 Eat $Et!Et
4J 4 nJM3E4 422120

R30/E LEV ?t%27IAL 14AIPun TiMPEa A7UdE 7081440Jt3 QUE44H 4JENCH
CH44 NO af FLOO3 TE 1P E R a t udE 41af 7196 7EMPAEAIJ8E TIME

(CEG F) 10EG F) twEG F 5 (SE1013SI (CEG F) 43ECJMD58

24 3- 3 7 1029 1204. 175. 38.0 754. 131.9
4C 3- 3 9 1136. 1308. 171. 40.5 734 127.7
10 4 - 0 10 1270. 1964 190. 51.0 785. 184.5
2A 5- 0 13 1386. 1755. 369. 16.0 866. 326.7

24 S- 7 16 1489. &T61. 272. $ 5. 0 846. 408.7
23 6 - 2 50 1542. 1772. 230. 50 5 818 496.3
30 6- 2 SS 1523. 1 769 246. 59.5 1134. 473.7
SC 6- 2 59 1553. 1794. 244 71 0 862. 505.8

13 6- 1 61 1496. 1746. 250. 52.5 715. 501.6
48 6- 3 66 1557. 18 16. 229 73.0 939. 513.7
SS 6- 3 68 1486. 1732. 265. 99.5 806. 527.8
24 6- 4 70 1491. 1763. 272. 65.0 866. 525.7

38 6- 4 **8 43 THE8M3C30P LE 34 74 *
10 6- S 82 1477. 173o. 259. 56.5 910. 522 5
21 6- 5 ** 643 THE 8M 3C3JP 6 E J4 TA *
3C 6- 5 63 1599. 1895. 296 71 5 934. 520.7

3? 6 5 96 1506. 17bo. 254. 73.0 822. 546.6
3* 6- 6 97 1584 1910. 326. 73 0 913. 534.8
306-6 98 1566. 1868. 3J2. 67.S 827. 558.8
44 6- 6 100 1481 1787. 3JS. 76 0 854. 566 7

40 6- 6 101 1568 Aw09. 341. 76.5 937. 537.7
50 6 - 6 103 1540. lo26. 286 105.0 898. 545 7
1C 7- 0 ** 8 A3 1HE8MJC3U7 L E w afa*
29 7- 0 111 1437. 1591. 153. 32.5 703. 598.8

30 7- 0 115 1457. 1664. 207. 37 0 707 602.9
59 7- 0 117 1343. 1 $ 60. 217. 39.5 447. 620.8
29 7- 6 121 1464 1707. 243. 46 0 826. 627.0
2C 7- 6 122 1472. &752. 279. 57.5 8J3. 645.9

?E 7- 6 123 1377. 15eo. 210. 33.0 737. 628.3
34 7- 6 124 1460. 170,. 2,4. 56.5 700. 638.9
39 7- 6 125 1485. 1730. 244, 52.0 800, 625.0
48 7- 6 128 1476. 1731 255. 52.0 761. 653.9

SC 7- 6 129 1457. 1690. 232. 53.0 795. 628.0
' 1C 8- 0 132 1289. 1380. 291. 76.5 7J7. 704.8
! 2E 9- 0 134 1326. 1536. 209. 33.5 770. 671 9

33 9- 0 137 1395. 171J. 314 67.0 821. 662 0

59 9 0 139 1311. 1381. 270. 56.5 621. 702.6
SC 9- 0 140 1382. 1658. 276. 61 5 770. 659.7
10 5- 6 141 1135. A 3 96. 261. 57.0 573. 747.0
10 9 - 6 142 1140. 1426. 285. 74.0 639. 737.8

2C 9- 6 143 1181. 1419. 238. 53.5 606. 717.0
48 9- 6 145 1193 1414. 221. 39 5 647. 731 5
50 6- 6 149 1150. 1421. 271. 59 0 623. 723 1,

( 13 9- 3 155 1049. 1370. 320. 73.5 643. 72 7. 7

I

I 40 1- 3 157 1044. A32s. 283. 61.5 651. 722.0
i 1010- 0 160 624 1968. 444 119.0 So3. 631.7
| 4510- 0 163 838. 1125. 287. 74.S S68. 194.0
l 5013- 0 166 785. A C 32. 247. 57 0 570 676.4

|

2411- 0 167 534 736 . 201. 130.0 439. 701 1
4C11- 0 169 596. 883. 28 7. 11 0 4J6. 160.9
1011- 6 170 428. 714. Zu6. 141.0 548. 577.0

,

|

|
.

42512[J-2
i

i

|
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RJN 42512u HealE4 mJO St aF15T AC AL 04f1

1NITIAL TEMP (DEG FI das FEne (DEG F) T J tt em bdNJ FAME (SECB

ELEW 14X MIN REAN M41 M14 mea 4 14X 41s AE49
12 595.4 536.8 557.1 009.9 $54.6 574.4 7.0 S.O 6.2
34 762.1 738.2 751 4 609 2 191 9 8 03.3 18.5 1o.0 16.8
19 1136.4 1026.9 1C64 0 1307.9 1203.5 1239.7 40.5 38.J 38.8
48 1269.7 126J.4 1265.1 14 7J . 9 146J.2 1465 3 SF 0 51.3 S4.0
S3 1473.3 1363.1 1607.7 1822.5 1715.1 1764.3 105.0 96.J 101.0

i f7 1597.8 1486.4 1524.3 1873.4 1F40.8 1791.7 65.0 5o.5 60.7
10 1610.8 1535.1 1573.0 1871 1 18SJ.8 1863.9 7F.0 52.5 64.7
71 1555.6 ISSS.6 1555.6 t e 20 3 1820.3 1820.3 57.5 SF.S $7.S
72 1596.7 1392 0 1537.5 to67.8 1659 2 teO4.2 113.0 51.5 72.3
74 1566.2 1444.0 1525.8 1872.3 1F14 0 1790.1 103.0 50.S 66.6'

5 1956.7 1486.4 1516.5 1815.F 1746.4 1774.3 99.5 52.5 70.4
76 1595.9 1490.7 1541 5 1881.3 1F57.5 1822 4 74.0 Sd.0 70.8
17 1599 2 1476.9 1525.0 1894.9 1F36.3 1815.7 104 0 S6 5 75.5
75 1559.1 1473.5 1536.6 1909 7 LFe3 2 1e42.4 105.0 59.5 73.6
94 1457.4 1332 3 1407.8 1681.J 154J.9 1617.0 55.0 32.5 39.9
93 1495.3 1354.3 1432.2 1F51.9 1112.8 1661 9 59 0 29.0 49.9
96 1408.4 1261.2 1341.3 1746 3 1531 1 1620.0 F6.5 33 5 58.8

l' f 2 1193.4 1119.8 1149.8 1925.9 1266 1 1384.d 74.0 23.5 50 3
1 11 1067.1 926.6 1012.5 1369.6 1090.3 1246.3 73.5 39.5 $5 11

120 837.8 623.9 727.4 1146 3 103J.3 1079.7 139.0 F4 0 103.6
112 396.4 534.5 564.3 e83.0 732.8 788.7 108.0 83.2 94.2
! !8 550.6 428.1 474.9 #35.4 714.0 755.0 141 0 94 0 116.3

>
N
(n FEMP 485E (3EG F1 QwEnsH FE4P 40Es P3 QUE4CH Flis (iEC)e-.

ELEW 111 MAN PE AM not Alm NE 64 143 .t i t NE64
12 19.9 14.5 17.4 554 0 S29.5 342.5 15.0 11 5 13.2,

Ad 24 54.7 47.4 51.9 045.1 623 2 636.5 49.9 46.8 48.8
19 190.5 1 71.5 175.7 753.8 F22.6 736.e 131 9 12F.7 130 1
48 210.5 193 5 2co.5 Fut.s FSF.8 FF1 3 205.9 184.5 19o.F
60 369.3 348.6 356.6 969. 7 771.3 d49.1 332.7 307.7 322 3
$7 275.6 254.4 267.4 9st.7 88F.7 922.7 410 5 390.6 +03.3
73 315.7 260.3 288.0 99h.0 920.3 959.1 431 6 41F.4 424.7
?! 264.7 264.F 264.7 9we.9 908.9 906.9 462.6 462.6 442 6
72 248.3 239.4 266.7 934.4 745.0 843 0 482.4 442.F 467.3
% 337.0 230.4 264 4 481.J 639.8 F9J.9 539.7 46J.2 499.7
75 .274 0 240 7 257.8 934.7 F89.4 866 6 52F.8 501 6 515.7
76 320.5 250.7 280.9 v 30. 7 $4J.1 e33 4 552.7 309.o $28.8
17 354 6 254.1 290.6 953.6 621.7 900.9 546.6 523.F 334.6
78 341 1 292.2 305.8 967 1 826 6 475.8 569.6 519.5 247 2
E4 242.8 153.5 209.2 F19.6 646.6 693.8 $37.8 385.F 605 1
93 279.5 A$a.4 229 7 826.3 460.4 751.5 $67.6 611.3 635.5

3

46 317.9 209.3 278.7 821 2 025.8 733.7 733.7 653.4 679.5
' 112 265.5 146 3 235.1 644.9 S75.0 612.1 757.7 71F.0 F3F.3
! 1 11 320.4 163.6 233.9 651 1 +9J.S 592 9 752.8 722.0 742.6
! 120 447.6 246.6 352 3 269 6 425 2 525 8 806.7 491 3 719.9

132 286.6 185.0 224.3 4 34. 9 406.4 421 2 760.9 676.0 712.7
1 38 297.4 252.2 28C.1 348 2 241.4 357.4 742.0 414.0 608.0

4

a

J
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SWET

Run: 41612E
'

T est Date: 12/5/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplaner,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.140 MPa (20.3 psla)
Initial peak clad temperature and 8780C (1613 F),4C 1.70 m
location (67 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)
Coolant temperatum 32 C (90 F)
Average and range of initial 1.83 m 0 0524 C (518 C - 5290C):

(72 in.) housing temperature 975 F (964 F - 984 F)
,

Initial bundle water level 43.4 mm (1.71 in.)

<

B. Summary Results:

C. Comments:

Inlet mass flow: -1.5% with *0.5% oscillations (a)

a. Relative to run 43112 A

41612E-1
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I
1
'

Ftechi 5s ASE T 21 A00 #UNnLE TEST 5E418 5
au4 NUM 84R41612E

ROD /ELEV TIh1TAAL nAAIMun 76m8EDAfust fus44e0040 otthCn Quinch
CHAN. Nu Al FLtdo FiPPenATJRt R15E ft#E 7 64 P4 E AlbAs Tipt

(Ot6 el (dtG F1 (CEG F1 ( 5'C ONO S I (Jth el (StC3ND>l

2A 3- 3 9 1144 1368. 184. 44.5 72 5. 152.7
4C 3- 3 10 1254. 1395. 141. 42 0 o k 7. 14d.%
1C 4- 0 12 1373. 1620. 246. 63.5 esc. 2C6.4
24 5- 0 le 15&C. 1859 339 91 0 e>w. 352.6

2A 5- 7 15 1534. 1811. 273. 75.5 e34. 442.6
5C 6- 0 34 1441. 1753. 312. 144.0 1092. 473.3
20 6- 2 39 1528. 1749. 220. 136.0 71o. 546.1

10 6- 4 47 1458. 1727. 229. 135 0 ele. 532.0

30 6- 4 50 1415. 1821. 347 129.0 232. 402.G
48 6- 4 52 1547. 1o08. 261. 112.0 57 2. 531.e
SC 6 4 54 1415. 1779. 293. 127.0 IC44. 511.2
50 6- 4 55 1520. 1724 204 64.0 77G. 5 e 1. 3

10 6- 5 58 1514 1749. 235. 98.5 e44 544.4

2 A 6- 5 59 15G4. 1775. 272. 120.0 e54 549 1
20 6- 5 61 1552. 1434 253.- 102 0 e24 570.7
38 6- 5 63 leil. 1c34 263. 131 0 665. 570.4

3* 6- 6 72 1349. 1878. 299 144 0 504 542.%
4C 6- 6 75 16CC. 1877. 277.1 107.0 734 6CS.t

3C 6- 7 * *8 AL Tna h PO40bPLE OA TA*
3E 6- 7 d3 152C. 1802. 273. 143.0 o04. Se7.1

30 6- 8 et 1575. 1898. 313. 130.0 e.o. 017.7
44 6- 8 47 144%. 1748. 2 78. 98.0 71%. 675.1
1C 7- 0 +3 1450. 1634 144 29.5 666 625 5

28 7- 0 94 1459. 1624 125. 17.0 toe. 648 5

30 7- 0 de 154e. 1685. 137 26.5 f o 7. 604.e

58 7- 0 103 1926. 1592. 165. 49.5 707. 059.e
28 ?- 6 11C 1449. 1712. 223. 49.0 735. 717.7
2C 7- 6 111 1515. 1645. 180. 41.0 77s. 614.t

2E 7- 6 113 14.. 1e28. 203. 48.5 7C7. 7t5.1

3A 7- 6 * *6 A0 inE*Pb. UPLc CA TA*
38 7- 6 115 1226. 1535. 312. 76.5 6ee. Fel-4

49 7- 6 12C 1541. 1742. 240. 51 0 1et. 449.4

5* 7- 6 122 14%3. 1704 211. 54.0 oct. 644.0
IC 5- 0 124 1342. 1611. W69 75.0 732. 754 7
2E 8- 0 42e 1253. 1552. 259. 64.0 593. oCS.3
30 4- 0 129 1369. 1668. 299 76.0 e11. 754.1

58 8- 0 133 IJC9. 1605. 296. 95.0 671. 746.4
*C S= 0 134 13tO. 1661. 273. 74.5 753. 741 0
1C S- 6 135 11.15. 1422. 287 66.5 e41. 661.3

10 d- 6 136 1049. 1375. 306. 99.0 595. e31.1

2C 3- 6 13d 1257. 1611. 354 65.0 704 etG.7
46 8- 6 143 1261. 1455, 254 67.0 63). Te9.%
50 8- 6 145 1141. 1441. 280. 49.0 ti. e12.5

30 9- 3 150 572. 1324 351. 97.0 614 oCt.4

4C 9- 3 152 lb4C. 1377. 137. 84.5 56 . ele.2

1010- 0 157 447. 1059 192. 144.0 24e. d44.C
4810- 0 104 e40. 1197. 359. 91.0 567. e27.4
5010- 0 let 649. 935. 246. 76.0 247. 616. C

2411- 0 164 549. 755. 206. 99.0 32 0. 4 76. G
4C11- 0 169 641. 923. 292. 100.0 472. 758.C
1011- 6 171 211. 735. 464 144.0 tot. 442.4

41612 E-2

- .
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wu p. 4 o12E ds ATER 400 STA71STIC AL DATA

IN1714L F*Mr 4 046 F) MAX TEMP IDEG FB TUR4AdJdnL T14E thtC8

ELav MAX M&h Ptah MAL MIN ME44 44X M&h Mthh
12 645.5 6&6.9 434.9 657.3 629.9 647.8 6.0 4. 5 3.5

24 922.0 630.1 te2.5 962.5 e97 5 923.6 16.0 13.0 15.5
39 1253.1 1167.3 1153.3 1394.9 1334.1 1362.9 48.5 J4.5 42.9
48 1426.8 1346.3 13e2.8 1654.8 1580.9 1618.S 75.0 62.5 67.5
60 1541 1 1307.9 1322 9 1838.7 1823.7 1846.7 108.0 41.0 ve.2
67 1612.8 1512.2 !!S9.3 1892 6 1759.8 1839.2 131.0 SA.S 82.7

| 70 1599.1 A 352 . 6 1 76 3 1861.0 le14.6 1833.3 115.0 32 5 15.8 ,

| 73 1497.1 A497.1 1497.1 1775.4 1775.4 1775.4 136.0 13t.0 i36.9 j

74 1530.6 152e .4 1129.5 1791.C 1748.6 1769.8 136.0 St.S 117.3
,

75 1509.0 1482 1 1997.7 1748.6 1719.6 1734.9 143.0 72.0 121.C'

7e 1568.4 14a s . 3 1520.0 1813.5 1724.1 1763.0 135.0 04.0 113.8
77 1571.0 ASC3.6 1529.9 1833.8 1736.3 1773.7 142.0 73.0 11e.7
7e 1599.7 14es.3 114S.0 1877.9 1737.4 1800.3 144.0 64.3 423.1
7w 1583.5 1526.5 1157.7 1868.9 1769.8 1811.6 143.0 64.S 123.7
80 1575.3 146v.3 13a4.7 Idd8 1 1747.5 1810.3 146.0 54.0 113.6

81 1566.4 1560.t 1144.6 le89.2 te49.2 1889.2 134.0 134.C 134.C
82 1S16.7 151o.7 111e.7 1809.0 1809.0 1909.0 130.0 130.G 13C.(
84 1547.5 1420.6 15CJ.8 1686.5 1572.2 1645.6 49.5 A3.5 32.0
90 150s.8 122).4 1462.0 1751 9 1537.6 1681.7 76.5 35.3 51 5
96 1407.6 1293.4 134G.! 1701.8 1551.7 1648.8 95.0 21.5 15.4

102 1521.2 769.0 1157.0 1750.8 1098.5 1435.5 98.0 44.u 7S.5
111 1059.8 655.2 56e.3 1384.4 1135.0 1276.7 99.0 77.5 en.%

8> 120 1147.9 563 4 143.S 1394.9 934.6 1144.6 144.0 7t.0 1CS.t

$( 132 e41.2 the.a *J72 923.3 706.7 774.9 176.0 55.G 121 5
ha 138 566.C 271.2 tie.o 791.9 734.7 763.3 144.0 54.5 121.3
N
ITI
(4 TtPr Albs suf6 F) GU(hCH TEMP (DEG FB OutaCd 11Mt (SEC3

EL6W MAX eth etAh MAX MIN MEAN 44X Pin PtAh
12 13.0 11.s 12.9 500.8 558.8 568.5 24.6 21. , 22.5
24 47.4 32.4 41.1 ost.C 657.3 665.6 61.8 54.3 60.3
39 180.6 141.2 169.7 809.8 725.1 768.0 154.6 142.t A4%.7
4e 246.5 228.0 235.7 849.9 822.0 540.1 212.7 2C4.6 20t.C
60 349.7 2e2.6 323.7 G04.6 e50.3 872.8 352.6 333.0 444.7
67 307 .3 235.3 279.8 957.5 639.4 886 1 461.6 412.4 434.7
70 262.C 253.3 259.1 981 4 e58.0 912.9 489.5 474.4 442.4
73 278.3 27e.3 27s.3 72 6. 7 726.7 726.7 515.8 315.o $15.s
74 260.4 220.2 240.3 715.7 626.8 671.2 546.7 54C.e $43.o
75 232.C 213.5 237.2 823.3 591.3 666.3 676.8 32t.7 174.0
76 293.4 204.3 243.0 1047.6 572.1 784.8 640.7 513.2 53%.4
77 271.8 245.5 243.7 e44 1 647.8 758.7 599.1 544.6 372.0
78 290.0 210.2 255.3 e97.6 504.5 757.7 655.8 St4.7 3G7.6
79 285.3 2Co.4 233.9 904.6 747.6 833.6 596.5 5 t !. e 365.1
80 314.2 237.7 251.6 909.7 719.4 807.8 675.7 364.0 t21.3
81 322.4 322.6 322.6 766.0 786.0 78 6.J 626.7 62t.7 02t.7
82 290.3 290.3 250.3 850.1 850 1 S50.1 609.6 ooe.6 o06.6
84 165.3 114.1 144.9 796.2 652.0 7?5.0 712.7 02*.S 652.4
90 311.7 179.7 219.7 877.4 482.7 756.2 781.9 674.6 717.5
96 324.0 25e.3 288.7 810.6 593.2 743.4 505.3 740.6 754.1

102 353.9 te4.3 278.6 804 2 563.1 640.3 854.5 972.6 73S.6
111 3 51 .4 241.2 30s.4 614.2 511.8 565 2 857.6 70s.3 e G S. 5
120 198.9 243 0 131.1 604.8 246.8 480.8 955.0 445.4 747.6
132 282.1 203.5 237.7 525.6 399.7 473.6 759.0 433.4 366.6
138 403.5 225.9 344.7 4e6.3 466.8 476.6 599.0 494.e $45.4 ;
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Run: 42612F

Test Date: 7/7/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.139 NPa (20.2 psia)

Initial peak clad temperature and 8770C (1610 F),3C 1.78 m

location (70 in.)

Initial peak rod power 2.56 kw/m (0.779 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)
Coolant temperature 320C (89 F)
Average and range of initial 1.83 m 5240C (5070C - 532 C),0

(72 in.) housing temperatum 975 F(944CF - 989 F)
Initial bundle water level 29.0 mm (1.14 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: -1.5% with *0.5% oscillations (a)

a. Relative to run 43112 A

42612F-1
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PLECHT SE ASET 21 d43 SUN 3LE TEST SE8115
awn nJneid42612F

a10/ELEW I!N!T!AL 14 al mum tinPE4ATudE 7Ut4443J43 4 WENCH JJENCH
CH49. 40 AT F LO OO TE R* E s a lud E 444E 71ME TEMPREATJ8E T 11E

80EG FS (04G F3 (JEG F1 (5E:340ll 40EG FS (SECJm0$1

24 3- 3 5 1171. 1308. 137 36 0 769. 151.7
4C 3- 3 6 1264. 1368. 104. 33 0 78 6. 144.4
1C 4- 0 7 1386. 1595. 209. $5 0 836. 219.6
24 5- 0 12 1511. 1899. 29 8. 13 5 811. 132.7

24 5- 7 14 1538. 1815. 276. 62.5 850 410.6
SC 6- 2 33 1459. 1697 238. 74 0 245. 792 0
23 6- 3 39 1503. 1639. 13 6. 46.5 422. 477.8
10 6- 4 46 1492. 1059. 167 62 0 932 . 465.7

33 6- 4 50 1499. 1788. 288. 68 5 368. 820.0
48 6 4 51 1559. 1693. 134. 46.5 821. 527.7
51 6 - 4 76 1493. 1632. 139. 46 0 710. 558 2
10 6- 5 58 1489. 1675. le5. 62 0 960. 477.7

24 6- 5 59 1489. 1670. 181. 60 5 78a. 447 4
20 6- 5 62 1539. 1693. 154. 49.0 864. 498 5
38 6- 5 63 1571. 1730. 17 9. 48 5 554. 537.9
3C 6- 6 69 1563. 1814. 250. 70 0 1134. 516.4

3E 6- 6 70 1493. 1706. 213. 66.5 1038. 511 5
4C 6- 6 73 1594. 1769. 174 46.0 751. 546 9
SC 6- 6 76 1548. 1716, 168. 46 0 798 572.7
3) 6- 7 85 1587. 1793.i 236. $3 0 703. 581 6

3C 6- 9 93 1603. 1824. 221. 47 0 870. 543 6
44 6- 8 95 1466. 1687. 220. 58.5 847. 508 5
1C 7- 0 109 1509. 4639. 130. 30 0 672. 630.0
29 7 - 0 110 1532. 1632. 100. 16 0 TJ1. 600.9

33 7- 0 113 1565. 1655. 90. 13.5 66 6. 608.0
58 7- 0 11 7 1415. 1525 110. 18.5 634. 636.8
21 7- 6 120 1507. 16DO. 173. 45.5 78 7. 628.9
2C 7- 6 121 1530. 1704. 174 44 0 811. 609.7

ZE 7- 6 123 1402. 1547. 146. 51.5 701 609.5
34 7- 6 124 1481 1616 135. 43.5 737. 626 6
13 7- 6 125 1545. 1723. 175. 43 5 411. 623.8
48 7- 6 129 1507. 1083. 170. 45 0 772. 632.4

50 7- 6 132 1469. 1043. 176. 46.5 732 655 9
1C 8- 0 133 1349. 1592. 242. 64 0 702. 685.8
2E 8- 0 13 6 1281 1481. 199. $0 0 7J0. 640.8
30 9- 0 138 1411. 1673. 262. 60 5 798. 654.0

59 9- 0 143 1234. 1394. 16 0. 46.5 573. 685 9 I

|SC 9- 0 144 1338. 1573. 235. 59.5 077. e94.0
1C 8- 6 145 1141 1358. 218. 62 0 See. 717.9 |

11 5- 6 146 11C6. 1237. 131. 30 5 627. 655.6

2C 9- 6 148 1246. 1516. 270 62 0 740. o74.9
49 9- 6 153 12C6. 1916. 210. 45.5 627. 711.1
53 9- 6 155 1135. 1319. 18 4. 61.0 562. 720.9
13 9- 1 159 1057. 1314. 258. 98.0 601. 706.9

40 9- 1 161 1078. 1373. 294 74 0 623. 731 9
1010- 0 164 58P. 915. 32 7. 137.0 04J. e40.5
4310- 0 168 872. 1202. 330. 93 0 561. 753.0

5013- 0 169 759. 1054. 295. 51.'0 321. 066 1

2411- 0 171 517. 7 68 . 251. 106 0 492 587.0

4C11- 0 172 685. 9 60 . 276. 95.5 456. 737.8
1011- 6 ** 8 A3 THE8n0CJUP LE D& 7& *

I
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SHEET

Run: 43013A

Test Date: 4/3/80
Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As-Run Test C onditions:

Upper plenum pressure 0.273 MPa (39.6 pala)
0Initial peak clad temperature and 872 C (1601 F),3C 1.78 m

location (70 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)

Flow rate 28 mm/sec (1.1 in./sec)
CCoolant temperature 107 C (225 F)

0 0 0437 C (432 C - 441 C)Average and range of initial 1.83 m

(72 in.) housing temperatum (8180F(809CF - 825 F))
Initial bundle water level 31.37 mm (1.235 in.)

8. Summer / R esults:

C. Comments:

Total power: exponentially increasing fium -0.2% to -1.6% by 570 seconds (a)
f

i

''k,

t

.io

.

a. Relative to specified conditions
i

'

43013A-1 |
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(JJ/:LfV Ilh111AL MA11 MUM TfMPERATUSS 709 Na t 0uMD Q L aho n euthce
(Man. hw al F6se0 Tardesafutt EISE TIME 7 LM P4 L aib mE 71ME

(Git el tetG Fs (CEG Fl (5fCON059 (Jth F 3 (atCJhub8

2a 3- 3 5 16%2. 1182. 89 20.5 e21. 104.e
4: 3- 3 11 latS. 1239. 74 19.5 e>L. sS.4
1C 4- 0 14 1343. 1481. 137. 38.5 e96 173.6
24 5- 0 17 1340. 1555. 209. 59.0 772. 276.9

24 5- 7 21 lets. 1719. 252. 61.5 966. 336.4
10 s- 2 SC 1446. 1775. 330. 75.5 411. 426.7
20 6- 2 53 1539. 1892. 332. 59.5 64 3. 414 7
33 6- 2 Se 1577. 1932. 354. 61 0 550. 41o.5

3: 6- 2 el ASIC. 17d9. 279. 55.0 v3s. 396.3
10 o- 3 oJ 14&G. 1748. 328. 80.5 est. 440.4
4e 6- 3 os 1334. 1894. 355. 78.5 654 437.7
S3 o- 3 64 1444 1809. 365. 83.0 77v. 440.7

2A o- 4 70 1457. 1793. 336. 75.0 sea. 436.t
3e 6- 4 75 1366. 1950. 383. 80.0 474 423.4
33 h- 6 75 1453. 1926. 433. 80.5 4Gv. 456.7
23 6- S og 1331. 1903. 372. 74.5 e49. 449.4

3C 6- 5 e5 1554. 19o5. 409. 78.5 404 442.7
3i 6- S e6 1448. 1819. 351. 76.5 922. 440.8
30 6- 6 95 153C. 1956. 425. 80.5 SQL. 432.t3
44 6- 6 97 1417. 1790. 373. 103.0 676. 432.6

33 8- C 98 1119. 1583. 464 81.0 794 $ 34. C<

50 o- 6 101 A451. 1734. 283. 60.0 e73. 435.6
1: 7- 0 11C 1305. 1610. 305. 53.0 714 4 9, . C
28 7- 0 all 136G. 1577. 216. 25.0 665. 446.C' g

-A
31 7- O ' 113 1350. 1657. 107. 54.5 723. 464.0
S .n 7- 0 117 1254 1612. 318. 84.0 675. 481 0,

'2s 7- 6' **8 A D IM t aMUCJUPLE DA7A*
2 7- 6 121 1243. 1659. 376. 59.5 796. 495.C

,

22 7- 6 122 lote. 1430. 332. 61 0 72 4 506.3
34 7- 6 123 1251. 1579. 328. 79.0 fla. 322.0
38 F- 6 124 135t. 1714 358. 61.0 ist. 4%6.C
48 7- 6 127 133%. 1724. 305. 79.5 744 511'. C;

!

| 5* 7- 6 124 1225. 1534 310. 79.0 76A. 460.C
l LC da 0 131 A024 1497. 472. 81.5 ?J 7. 536.C

2i 3- 0 133 775. 1143. 368. 104.0 662. 534.7
40 6- 6 136 1524. 1938. 411. 79.0 913. 433.7

58 9- 0 A3e 11C7. 14S7. 350. 80.0 742. S16.4
SC s- e 136 1062. 1430. 368. 81.5 6es. 511.5'

10 s- 6 441 9Go. 1283. 374. 78.0 364. $ $ 7. C
13 s- 6 142 84c. 1134 286. 58.0 590. 341.C

20 s- 6 143 5t9. 1367. 397 59.5 tot. 531.C
48 s- 6 14S 1012. 1321. 309. 43.0 6G6 335.5
5) 4- 6 14e 90s. 1367. 458. 105.0 574 S75 4
33 9- 3 154 443. 1303. 459. 105.0 e 6 7. 574.1

4C 9- 3 ISe 5C2. 1269 368. 40.5 66G. 560.C
101J- 0 161 644. 967. 323. 124.0 $32. 578.4
ello- 0 104 ele. 1084 348., 105.0 611. S90.C
SJ10- 0 ao? etc. 1021. 361. 129.0 27S. 6G4.C

3

2411- 0 a68 536. 721. 186. 105.0 645. 266.C
4:11- 0 17C St2. 880. 317. 129.0 Sto. Se3.0
1311- 6 172 254. 707. 413. 147.0 2 6. 479.C
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SFEET

Run: 435138

Test Date: 6/27/80
Test Type: Forced Reflood

Blockage Configuration: 9 rods blocked, coplaner,

short sleeves

A. As-Run Test Conditions:

_

Upper plenum pressure 0.274 MPa (39.8 psia)
0Initial peak clad temperature and 874 C (1606 F),3C 1.78 m

location (70 in.) |
| Initial peak rod power 2.6 kw/m (0.78 kw/f t)

Flow rate 28.4 mm/sec (1.12 in./sec)
Coolant temperature 1100C (230 F)
Average and range of initial 1.83 m 4430C (437 C - 4500C),
(72 in.) housing temperature

,
830 F (818 F - 8420F)

I Initial bundle water level 29.0 mm (1.14 in.)

8. Summary Results:

1

|C. Comments:

Inlet mass flow: -0.5% to 120 seconds and 0% thereaf ter(a)

Inlet subcooling: -6% to 175 seconds and linearly decreaang to -3% by
400 seconds (a)

a. Relative to run 43013 A

43513B-1



Fit *Hf SE A4ET 21 AJJ dbMULE TEST Stett$
A=4 MJR4En435134

ROO/ELEV 71N13.AL 14AIMW1 TEMPEaATd4E TJR4440J93 Q uid2 d JJENCH
C444. NO A7 F LQJO TE MP E R aid, k daaf 711E- TEMenE&TJ4E TadE

40EG F8 (DEG F8 (JEG FB ISE 3101) a0EG el (&E;Jm058

24 3- 3 9 1080. 1223 , 14 1. 29.5 742. 110.9
4C 1- 3 11 1204 1301 99. 25.0 832. 103 6
1C 4 . 14 1263. 14t*. 140. 36.0 849 164.3
24 5- 0 17 1357. 166 . 252. 58.0 732. 282 9

24 5- 7 21 1452. 3 74J. 293. 46.5 832. 359.7
19 e- 2 50 1377. 1700. 322 77.0 769 427.7
2*, 6- 2 53 1482. 1803. 321. 77.5 1032. 218.9
3C 6- 2 58 1534. 1811. 277. 77.5 1012 341 9

SC 6- 2 61 1457. 1766. 309. 77.5 454 427.7
10 6- 3 63 1405. 1714. 309. 77.5 731. 407.5
48 6- 3 68 1514. 1801. 2r). 78 5 892. 408.2
51 6- 3 69 1394 1729. It W 17.0 777 475.2

24 6- 4 70 1419. 1701. 491. 99.5 812. 440.e
29 6- 4 72 1516. 1837. ?+.. 76 0 1235. 243.6
38 6- 4 75 1550. 1867. 36 77.0 843. 421 7.

3C 6- S 85 1600. 1910. J ! a. 77.5 402. 4J3 0

3E 6- S 86 1451. 1746. 29*. 78.5 435. 459.3
3C 6- 6 95 1583 1929. 34 a. 77.0 912. 415.8
30 6- 6 96 1543. 1897. 3; % 77.5 1057. 3et.7
44 *- 6 97 1406. 1744. 3 . 0. 97 5 805. 402.0

4C 6- 6 98 1550. 1904. 33 6. 94.0 e76. 43e.3
SC 6- 6 101 1445. 1761. 320. 46 0 842. 461 6
1C 7- 0 110 1424. 146; 221. 41.5 672. 484 0
28 7- 0 111 1463. 166 199. 61.5 739 407.6

30 7- 0 115 1S00. 1" k. . 231. 41.5 803. 431.0
59 7- 0 117 1353. 'kT 227. 76.5 672. 311.5
25 7- 6 120 1445. t 3. 28 2 58.0 832. 497.9
2C 7- 6 121 1468. 6163. 29t. 59.0 824 484.0

2f 7- 6 122 1276. 1536. 259. 47.0 747. $35.0
34 7- 6 123 14CO. 1679. 271. 60 5 734 210.8
34 7- 6 124 1464. 17- 335. 59.5 e&7. $42 6
48 7- 6 127 1453. 17 Y. . 297. 60.5 920. SC6.8

SC 7- 6 128 1397. 1721. 324. 91.0 d10. $23 4
1C 8- 0 131 1272. 1616. 344 76.5 721. '541.9
2E 9- 0 133 1037. 1454. 417 72.0 to2. $44 0
30 8- 0 136 1317. 1095. 378. 77 5 868. 490**

$8 9- 0 138 1167 1 S 32. 365. 110.0 d43. 514.4
SC 0- 0 139 1299 1366. 367. 76.0 746. 326.3
1C 9- 6 141 1000. 1397 317. 59.5 534. 5)*.3 i

10 8- 6 142 901 1271. 371. 57 0 348. 501 0 j

2C 8- 6 143 1162 1489. 327. 53.5 60s. 535.0
48 6- 6 145 1222. 1584. 362. 76.0 115. 560.0
50 6- 6 148 1082. 1380. 30 3. 56.S 5 44 611.0
30 9- 3 154 1000. 1371. 371 35.5 73*. 529 2

i

4C 9- 3 156 1073. 1391. 318. 77.5 640. 206 0 I
1010- 0 161 659 1G 90. 437. 137.0 333. 616.0 i

4910- 0 164 919. 1225. 3J7. 46.5 OJ2. 607.W i
'

{ 5010- 0 167 746. 1118. 372. 138.0 017. 603 2
1

I
|

2411- 0 168 592. 776. 185. 16.5 543. 542.4
4C 11 - 0 ** O 43 iHE8n3C30P LE DA fA *
1311- 6 **O 4) fME8MoC0JP L E Ja Ta*

t
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SUN 43513e McAIEd RJG 57 Ail 5i1 CAL 0474

1417t &L 7EMP (DEG F) M Aa FiMP 40EG F) 7J84AA0whJ IIME 81E04

ELEW MAE MIN ME AN n41 MIN ME AN M41 M14 MEAN
12 613 5 561.8 58 0.8 e27.8 582.3 399.0 7.5 6.0 69
24 578.0 786.5 822.5 924.3 440 6 871.3 14.5 12.5 13.8
39 1203.6 1080.4 1117.1 1302.7 1221 2 1244.7 29.5 25 0 26.6
48 1353.5 1220.3 1271.4 1530.1 1398 1 1450.1 43.0 36 0 41.9

' 60 1468.6 1319.3 1373 4 1657.0 153F.6 1993.9 58.0 41 5 46 7
67 1974.9 1440.F 1480 2 1865.5 1730.8 1774.2 96.5 63.3 FF.1
70 1605.6 1466.0 1526.3 1923.S 17F7.6 1841.7 96.5 74.5 do.1
71 1586 1 1355 2 1476.6 1916.6 1689.7 179F.6 16.5 74.5 81.0
72 1446.5 1371.0 1423 4 17 69. e 1671 2 173).8 17.S 76.S 44.6
74 1535.3 13 FF.2 1474.0 1833.1 1699.5 1782.0 9F.5 77.0 43.0
75 ISF9.b 1396.5 1493 9 1874.5 1714.0 1794.0 9F.0 76.2 80.4 s

76 1996.9 1415.3 1496.0 1400 2 1700.6 1797.6 99.5 76.0 42.3
j

77 1600 2 1339.5 1487.S 1909.7 1688.6 1811 4 89.5 73 2 78.2,

! 78 1982.9 1399.3 1480.2 1929 2 1F01 4 1815.8 99.5 75.5 85 1
84 1501.0 1347.2 1423 7 1730 8 1557.1 1647.7 76.5 41.5 50.2
90 1467.5 1276.0 1398.4 1769. e 1535.5 1691 9 46.5 41.3 63.8
96 1340.3 10 3 F.2 1260.6 1705. 1 1453.7 1618.8 110.0 F2.0 61.7

'3 102 1222 1 930.0 1088 6 1584 1 1271.3 1417.3 76.5 $6 5 62 9
til 1372.9 749.8 982 4 1390 7 1179 6 1285.4 137 0 46 4 e0.6
120 918.9 659.5 779.9 1260.9 1396.4 1169.4 130.0 96.5 11@.7
132 633.3 539.4 578.1 e 13. 7 763.9 744.6 155.0 90.5 116.2
138 696.0 418.8 559.8 9 35. 7 F87.8 872.2 156.0 90.0 126.8

2>

(d 7EMP 415E 80EG F I .JsnCH FE4P 40EG FI 20E4CH F11E tiiJ)

(3 ELEW 1A1 MIN ME AM MAX MAN MEAM 1AE Ms4 MEam
CD 12 20 5 14.3 18.2 60o.1 2F8 0 587.4 11.5 10.0 10.9
e 24 57 2 43 3 48.9 770 7 706 4 742.6 37.9 34 3 36.o\d 19 140.8 99 1 127.7 832 3 741 7 768.3 111.9 1u3.6 111 8

48 228 1 140.4 178.6 933 2 e2s.8 474.8 168.7 164.3 166 1
60 252 3 188.4 220.6 754. 7 744.4 751 2 273.8 273.4 283.6
67 314.6 277.6 294.0 9 00. 2 446.9 864.6 364.7 335.4 356.2
70 328.5 305.1 315.4 914 7 435.4 801.3 385.7 371.F 361.7
71 334.5 286.7 321 0 906.5 734 1 822 7 435.7 382.6 402 1
72 323.3 300.2 312.4 8 44. 4 FSS.S 798.7 421.7 404.4 413.6 ,

74 358.8 277.0 308 0 1115.3 F25.0 869.9 445.8 218.9 391.2
75 332.0 257.6 300 1 1187.8 F31.S 907.6 475.2 232.F 190.7
76 321.4 281 3 301.6 1235.3 F40.1 905.T 452.7 243.o 409.1
77 349.1 295.4 323.9 1270.4 750.5 914 4 459 5 260 6 407.9
78 351.9 296 8 335.6 1207.2 F84.9 090.2 471 5 275.o $28.9
84 270.2 198 6 224 1 803.4 662.5 70F.4 511.9 431.J 443.2
90 333 2 259.5 293.5 914 6 F12.7 797.5 550.7 464.0 S!J.1
96 415.5 321.3 358 2 868.4 662.5 763.8 $50 3 490.9 533.4

112 370.5 296.7 328.8 715.0 534 6 621.0 S11 0 430.3 351 3
til 429.8 219 4 303.4 e23.6 580.2 666.8 609.9 469.6 355.7
120 474.9 306.5 309.6 F19 2 330.2 598.9 $13.3 442.5 59J.3
132 2 74. 3 160.6 206.S 6 46 . 6 543.2 591 4 542.9 314.2 463.0

' 138 438.4 224 2 31S.S 619.5 202 3 479 7 545.5 S07.0 553.2

.
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

R un: 42413C

Test Date: 8/21/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:-

Upper plenum pressure 0.281 MPa (40.8 psia)
Initial peak clad temperture and 8820C (16190F), AC 1.70 m

location (67 In.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)
Coolant temperatum 98 C(208 F)
Average and range of initial 1.83 m 403 C (3920C - 4120C)0

(72 in.) housing temperature (757 F(738 F -7730F)
Initial bundle water level 29.0 mm (1.14 in.)

B. Summary R esults: |

C. Comments:

Inlet m ass flow: +0.5% for 60 seconds, increasing linearly to -3% by 190
seconds, and -l% thereaf ter(a)

Inlet subcooling: -10% constant (a)

Housing initial

ti.'1perature at

midplane: approximately -8%(a)

a. Relative to run 43013 A

42413 C-1
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FLaCHI Js ASE T 214 00 Su10LE Tf 57 serif 5
RUM hum 8tR.2413C

eJO/ELEV I!MAIAAL naAIMLM TEM **WafuSE TutuaanuM0 eLthCn eus hCH
Cdan. nd at FLuwo T arvsd ATue E a!5E ?!4E ?L.1eAEAiums flat

(wet F3 (wtG F3 (DE3 SI ($Er1NDS) 10 tG F 3 (SLCOMost

24 3* 3 9 1C44. 1221. 129. 36.0 e 01. 96.7
4C 3- 3 11 1415. 1355. 96. 24.5 ees. 109.8
1C 4- 0 14 1332. 1504 152. 41.0 %3a. 172.5
26 5- 0 17 14(e. 1639 235.- 59.0 794 2 78.4

2A $~ 7 21 15C2. 1752. 250. 62.0 eG6. 347.5
13 S- 2 50 13%3. 1637. 244 67.0 972. 366.8
2D h- 2 53 142o. 1690. 262. 95.0 tow. 362.5
33 6- 2 Se 1522. 1715. 194. 44.5 6e9 427.C

48 6- 2 6C A555. 1761. 236. 47.0 420. 356.5
SC 6- 2 ol 144C. 1739. 298. 95.5 $93. 412.2
10 6- 3 e3 13s7. 1656. 269 84.5 433. 376.5
50 6- 3 69 4442. 1675. 213. 48.5 %6c. 393 6

24 6- 4 7C 1994. 1693. 244 66.0 104e. 256.6
3A 6- 4 75 1576. 1631. 225. 50.0 o65. 407.6
23 o- 5 e4 ASA!. 1784 270. 68.0 434 4C6.5
30 o- 5 e5 15%9. lo70. 271. 51.0 436. 448.4

If 6- 5 e6 1515. 1715. 200. 69.5 926. 416.0
33 6- 6 45 Azte. 18o4 2e8. 65.5 o02. 428.7
33 6- o 46 151C. 1d69 299 69,0 one. 449.1
44 6- 6 47 atta. 1739. 278. 67.5 9*6. 3ed.7

4C 6- 6 es 1541. to73. 283. 68.0 655. 439.4
5; 6- 6 101 15 7. 17 9 191. 47.0 675. 445.t
1C 7- 0 alc 1353. 1608. 215. 46.5 729. *te.C
24 7- 0 til 443*. 1625. 192. 31 0 703. 455.4

33 7- C 145 14JG. 1o65. 234 47.0 t6e. 4e3.C
56 7- 0 167 13tC. 1545. 225. 49.5 Tot. 449.4
25 7- 6 12C 1434 1644 276. 60.5 e12. 491 6
2C 7- 6 421 1410. 1725. 315. 64.5 77e. 509 1

2F 7- 6 122 4132. 1466. 334 71.0 70w. 4e1 5
3a 7- 6 423 A443. 1672. 259. 52.0 e04 *eset

34 7- 6 12* 1941. 1715. 274 44.5 7e 4. 501.9
48 7- o 627 144*. 1724 281. 45.5 74w. 502.G

SC 7- 6 128 1427. 1671. 244 4e,5 yog, 4 3,g

1 d= 0 131 Alez. 1572. 387 86.5 706. 334.4
21 l- 0 133 1C42. 1457. 415. 86.5 To ). 511.C
30 4- 0 134 1235. lo70. 411. 95.5 763. 534 4

55 5- 0 13e 1141. 1521. 331. 86.5 14t. 503.7
5; d- 0 139 1431. 1630. 293. 69.0 15e. 512.C
LC s- 6 11 4026. 1399 379 69.5 577. 556.C
13 s- 6 1*d afi. 1252. 373. 96.5 tG7. 534.0

2C s- 6 **eab iM ak 80C0LPLt 0a74 *
45 5- 6 1,5 1134. 1423. 297.. 46.0 c2 5. 557.5
54 5- 6 1*e %)S. 1370. 395. 81.0 637. 541.1
30 4- 3 154 546. 1360. 429 87.0 617. 574.C

4: #- 3 150 abit. 1331. 307 69.5 039. St2.C
1313- 0 161 681. 1043. 356. 137.0 692. 534.3
4113- O set etc. 1189. 329 87.5 622. 5sC.%
5313- 0 to? 73e. 1074 335. 121.0 644. 551 4

2611- 0 toe 543. 7d 6. 193. 136.0 see. 429.e
4:11- 0 17C 6t%. 456. 288. 87.5 474 See.C
1311- 6 172 sac. 427. 307. 140.0 354. 326.6
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMMENT SHEET
|
!

Run: 43813D

Test Date: 10/29/80
Test Type: Forced Reflood

,

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum presstre 0.277 hPa (40.2 psia)
0Initial peak clad temperature and 873 C (1604 F),3C 1.96 m

1

location (77 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)

Coolant temperatum 980C (2080F)
0 0423 C (415 C - 431 C)Average and range of initial 1.83 m
0 0(72 in.) housing temperatum 794 F(779 F - 807 F)

,

Initial bundle water level 7.1 mm (0.28 in.)
,

B. Summary Results:

C. Comments:

Inlet mass flow: +1.5% for 40 seconds, -1.5% to 120 seconds, and -0.5%

i thereafter(s)
Total power: 0% increasing linearly to +0.5%(a)

Inlet subcooling: -9.5% constant (s)

!

!

!

| a. Relative to run 43013 A

43813D-1
!
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMf4NT SHEET
e

Run: 41913E *

Test Date: 12/6/80
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.280 MPa (40.6 psia)
0Initial peak clad temperature and 873 C (1604 F),2C 1.70 m

location (67 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)

0Coolant temperature 100 C(212 F)
0Average and range of initial 1.83 m 432 C (423 C - 4380C)

(72 in.) housing temperature 8100F(793 F - 821 F)
Initial bundle water level 29.0 mm (1.14 in.)

B. Summary Results:

C. Comments:

! Inic.c mass flow: -1% increasing linearly to -2% with t1% oscillations (a)

Total power: -0.25% increasing linearly to +0.5%(a)

Inlet subcooling: -6% increasing linearly to -9.5%(a)

!

s. Relative to run 43013 A

| 41313E-1 )
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Aug 44913E HE ATER 800 ST ATISTIC AL 04T4
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ELEV Ma d Ma h Plan NAE MIN MEAN MAX Pih PLAN
12 667.7 627.C 412.8 677 3 639.4 663.6 S.O 4.0 4.324 922. 7 e33 3 476 1 925 2 475.8 909.9 14.0 AC.S 12.C
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132 713.8 $19.4 161 4 1026.4 721 2 S21.n 151.0 93.5 108.3

($ 138 6 3F.1 2eF.0 442 1 833.3 789.8 811.5 144.0 6S.S 104.8>=
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*
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 43813F

Test Date: 7/17/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test C onditions:

Upper plenum presstre 0.277 NPa (40.2 psia)
Initial peak clad temperature and 880 C (16160F),3C 2.03 m0

location (80 in.)
Initial peak rod power 2.55 kw/m (0.777 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)
Coolsnt temperature 990C (2100F)
Average and range of initial 1.83 m 0446 C (4220C - 4620C)
(72 in.) housng temperature 835 F(792 F -664 F)
Initial bundle water level 22 mm (0.85 in.)

8. Summary Raults:

l

C. Comments:
j

Inlet mass flow: -0.5% average (a) |

Total power: 0% increasing linearly to -0.5%(a)

Inlet subcooling: approximately -9% constant (s)

a. Relative to run 43013 A

43813F-1
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AJN nJ4eE843813F

RODf E LEV T19171AL 9 431RuN TEMPERAT4dE 7JR9440J45 QUENCH J JE hC H
CHA9. 40 47 F L OOD TE MP E R A f uR E AISE 719E 7EMPRE ATuSE TIAE

80EG FI (CEG 78 (JEG F8 (SE 090$l IdEG F1 (3ECOm03)

24 3- 3 5 1151. 1257. 106. 22.5 754. 110 2
6C 3- 3 6 1246., 1314 68. 18.0 844. 107 4
1C 4- 0 7 1366. 1511. 145. 40.0 931. 174.8
26 5- 0 12 1459. 1622. 164 33.0 786. 270.4

24 5- 7 14 1503. 1691. 188. 45.0 473. 327.7
SC 6- 2 33 1404 1618. 213. 73 5 283. 568.0
20 6- 3 39 1468. 1621. 153. 33.5 816. 317.0
13 6 - 4 46 1461. 1390. 128. 44.5 1015. 267.9

30 6 - 4 50 1465. 1734. 269. 32 0 234. 656.0
49 6- 4 51 1541. 1666. 12 3. 32 0 766. 368 7
SO6-4 56 1453 1610. 157. 41 0 1120. 258 8
10 6 . S SS 1457. 1603. 14 6. 44.5 1944 274.9

24 6- 5 $9 1463. 1604. 140. 38.5 933. 216 1
23 6 - S 62 1519. 1671 152. 36 0 857. 326.7
39 6- S 63 1561 1722. 160. 35.0 656. 354.5
3C 6- 6 69 1565. 1799. 234 49.5 527. 301 9

3E 6- 6 70 1459. 1664 205. 53 0 1061. 328.3
4C 6- 6 73 1599. 1753. 154. 33 5 812. 371 3
SC 6- 6 ** 840 i H E R M 0 f. 3 J # LE O4 fA*
33 6 - 7 85 1596. 1783. 187 43.5 997. 316.9

3C 6- 8 93 1617. 1809. 192. 47.S 969. 302. 7
44 6- 8 95 1452. 1639. 14 7. 43.S 999. 314.S
1C 7- 0 109 1518. 1654. 141. 25 5 710. 407.0
28 7- 0 110 1550. 1690. 140 16.5 708. 396 0

30 7- 0 113 1587. 1717. 131. 13.5 710. 344.7
59 7- 0 117 1412. 1565. 152. 26.0 778. 361 6
29 7- 6 120 1504 4689. IS S. 31.0 748. 416 0
2C 7- 6 121 1920. 1720. 200. 34.5 928. 364.9

28 7- 6 123 1311. 1539. 228. 49.0 972. 333.8
14 7- 6 124 1470. 1998. 128. 33 5 845. 378.9
39 7- 6 125 1554. 1737. 18 3. 33 5 826. 407 0
487-6 129 1506. 1692. 18 6 39.S 733. 423 9

SC 7- 6 132 1457. 1648. 191. 40.0 763. 435.8
1C 9- 0 133 1288. 1566 278. 52 0 726. 446.6
2E 9- 0 136 1117. 1431. 314. 63 0 872. 373 9
30 8 - 0 138 1386. 1663. 277 48.0 9dS. 397.8

58 9- 0 143 1246. 1434. 189. 55.5 78 5. 429.5
SC 9- 0 144 1335. 1566. 230. 60.5 717. 462 7
1C 8- 6 145 1086 1375. 289. 49.0 $97. 467.0
10 9- 6 146 937. 1145. 208. 21.5 614 438.0

2C 9- 6 148 1229. 1340. 311. 49 0 743. 418.3
49 9- 6 153 1218. 1467. 249. 60.0 613. 484.8
53 9 - 6 ISS 1128. 1378. 23 1. 66.5 6S4 430.9
30 9- 3 159 1003. 1328. 321. 71.5 715. 443 0

4C 9- 1 161 1090. 1398. 308. S 7. 0 633. 480.0
1010 = 0 164 666. 958. 292. 112.0 638. 466 9
4810- 0 168 918. 1244. 330. 90 0 584. $ 11 6
5310 - 0 169 800. 1126. 325. 92.0 648. 462.9

2411- 0 171 580. 849. 269. 121.0 Sie. 322.4
! 4Cti- 0 177 729. 1045. 3tt. 102.0 518. 303.9
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FLECHT SEA 3D 21-ROD BUNDLE FLOW BLOCKAGE TASK
, SUMMARY AND COMNENT SFEET,

Run: 42514A

Test Date: 3/31/80
Test Type: Forced Reflood

Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.281 MPa (40.8 pala)
Initial peak clad temperature and 872 C (1601 F),3C 1.83 m0

~~location (72 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate (stepped) 160 mm/sec (6.3 in./sec) 5 see

23 mm/sec (0.89 in./sec) onward
Coolant temperature 490C (120 F)
Average and range of initial 1.83 m 0486 C (4810C - 4890C),
(72 in.) housng temperature 906 F(897 F - 9120 ),F

,

Initial bundle water level 28.91 mm (1.138 in.)
|

B. Summary Results:

! C. Comments:

Total power: linearly increasing fium +0.1% to -1.1% by 470 seconds (a)

a. Relative to specified conditions
|
|

| 42514A-1
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i FLaC M7 SE ASET 21 R00 SUNDLE Tf 37 Stelf S
R UN NUM BE4 42 514 4

433/ELEV 7th&Ilat RAX1 MUM T(mpft47Utt Tue 44D1840 Q u khC n wU nC H
CHAM. bd af &LCut TerriAATURE R15E 714E TaAPAEatuat fint

(DE6 F1 (GEG FI (OfG F1 ISECON04) (Dik F8 (Skt0h0$n

24 3- 3 9 %s9. 1006. 17 16.S eS%. 47.4
4C 3= 3 il IC33. 1038. S. 10 eel. 46.F
11 4- 0 14 1242. 1322. 80. 37.5 909. 109.7 1

24 5- 0 17 1332. 1487. 155. 52.5 e$t. 2CS.7

2a $= 7 21 14SS. 1549. 144 57.0 923. 266.6
13 6- 2 SC 1449. 1727. 259.8 81.5 2007. 344.5
2D 6- 2 53 1516. 1803. 228. 68.4 9G4. 335.1
33 6- 2 Se 1562. 1515. 263. 83.3 463. 341.6

SC o- 2 61 13CS. 1647. 142. 71 0 1011. 322.7
13 ta 3 63 14*t. 1740. 284. 89.0 996. 339.7
48 t- % 68 1553. le33. 279 85.0 902. 362.7
Sn*=, o9 1441. 1773. 292. 103.0 93G. 335.7

24 3- . 70 1465. 1763. 279 97.5 959 Jtd.t
i 13 6- * 75 ISe2. 1F86. 304 99.0 1001. 352.7

33 6- 6 74 1344 1 17. 173. 102.0 94e. 367.4
20 o- 5 44 ISet. 1867. 301. 85.3 924. 370.4

3C 6- S e5 1544 1919. 339. 102.0 53G. 372 7
3E 6- S de 1S12. 1817, 305. 101.0 961. 362.4
3* 6- 6 45 1366. 1914, 348. 103.0 667. 345.7
44 6- 6 47 193t. 1770. 333. 133.0 443. 343.6

33 5- 0 94 late. |631. 883. 102.0 840. 4e1.0
5: 6- 6 101 1945. 1657. 192. 152.0 496. 365.8

| 1: 7- 0 11C 1345. 1565. 169 54.0 774 427.4
21 7- 0 til 1923. 1434 11. 1.5 71G. 427.1

30 7- 0 115 1445. 1551. 105. 39.0 762. 426.C
St 7- 0 117 1313. 150*. 285. 104.0 714. 41%.0
24 7- 6 12C 1348. 1$94. 2061 S4.0 813. 452 4
2C 7- 6 121 133C. 1618. 267. 73.0 672. **C.C

26 7- 6 122 1157. 1532. 335. 63.0 756. 446.7
3A 7- 6 123 1277. 1557. 280. A6.0 e09. 456.5
34 7- 6 124 4603. 1658. 256. 54.5 830. 442.5
43 7- 6 127 1373. 16#4 321. 7 C. 0 781. .SS.C

SC 7- 6 12t 1237. 1?47. 311. 98.0 634 435.3
"1" 8- 0 131 1135. 15el. 4 4 ?. 100.0 8C1 460.0
2/ 8- 0 133 706. 1122. 414. 114.0 694. SC9.C
4 6- 6 136 ISSJ. 1903. 344. 99.0 v 0 6. 3et.e

58 8- 0 134 !!43. 1500. 346. 82.0 786. 462.6
SC 4- 0 139 10st. 1478. 392. 120.0 403. 467.9
10 e- 6 141 652. 1359 507. 104.0 616. S G 1. C

to 4- 6 142 fat. 100C. 294 103.0 572. SC2.C

2* S- 6 143 972. 1404 432. 103.0 722. 467.0
46 8- 6 145 1069. 1360. 303. 85.0 e42. 519.C
50 8- 6 148 461. 1235. 394 105.0 575. 520.C
33 a- 3 154 444. 1370. 530. 149.0 71%. 525 1

4C 4- 3 15, 834, 1358. 428. 133.0 714 524.C
1013- 0 161 3 50. 1037. 447 131.0 44s. 332.5
4410- 3 164 1st. 1199. 413.1 164 0 627. Ste.C
5010- 0 167 4 7. 1164. 467. 165 0 S v 3. 517 1

2411- 0 168 SC4. 773. 269. 148.0 67e- 326.0
4C11- 0 170 604 950. 346. 180.0 S 0 ). SSS.C
1311- 6 172 434, 843. 306. 182.0 3ef- 417 3

1
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FLECHT SEASET 21-ROD BUNDLE FLOW OLOCKAT TASK

SUMMARY AND COMMENT SHEET

Run: 42014B

Test Date: 6 /19 /80

Test Type: Forced Reflood

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.275 NPa (39.9 pala)

Initial peak clad temperature and 873 C (1603 F),3C 1.78 m

location (70 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)

Flow rate (stepped) 147 mm/sec (5.8 in./sec) 5 sec

23 mm/sec (0.91 in./sec) onward

Coolant temperature 49 C (120 F)

Average and range of initial 1.83 m 519 C (512oC - 523oC)

(72 in.) housing temperature 9670F(953 F - 974 F)

Initial bundle water level 59.0 mm (1.14 in.)

B. Summary Results:

i
i

|
C. Comments:

Inlet mass flow: +5% to 80 seconds and decreased to +1% thereaf ter(s)

Total power: -0.25% constant (s) .

|

Housing initial

temperature at !

midplane: +6%(a)

a. Relative to run 42514 A

1 l

420148-1
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24 3- 3 1 1073 L u eJ. 7. 2.0 4J3. 79.3
4C 1- 3 11 1222 1291. 29. 23.0 854. 78.4
1C 4- 0 14 1301. 1350 49. 35.0 665. 128.2
24 5- 0 17 1367. 1558. 19 1. 64 5 749. 238.8

24 5- 7 21 1475. 16 *J. 205. 66.5 #25. 305.5
10 6- 2 50 1419. 1666. 247. 11.0 d66. 378.7
25 6 - 2 53 15C6. 1761. 255. 137.0 774. 383.e
30 6- 2 50 1542. 17>0. 207. 42.5 851. 374.9

SC 6- 2 61 1477. 1692. 215. 10.5 404. 370 6
10 6- 1 63 1431. 1654. 22 3. 51.0 812. 349 2
48 6- 1 68 1528. 1761. 232. 136.0 661 332.4
50 6 - 1 69 1411. 4742. 330. 125.0 746. 427.4'

24 6- 4 70 1431. 1723. 292. 136 0 ela. 409.8
20 6- 4 72 1$35. 1788. 252. 10.5 477. 4u2 4
38 6 - 4 75 1563. tul6. 253. 138.0 873. 442.5
3C 6- 5 85 1600. le 6G. 266. 134 0 910. 402.6

3E 6- 5 ee 4 43 THER RJC0QP LE J 4 74e
3C 6- 6 95 1581 le95. 314. 106.0 def. 414 8
33 6 - % 96 1544. LaSt. 307. 92.0 e#4 412.5
44 6- 6 97 1417. 1766. 32 0 15 4. 0 422. 433.4

4C 6- 6 98 1551. le 59. 307. 136.0 931. 447.5
SC 6- 6 101 1459. 1716. 257. 122 0 643. 420 3
1C 7- 0 110 1432. 1621. 189. 67.5 724 467 1
25 7- 0 111 1460. 1526. 66. 51 5 72 8. 476.5

13 7- 0 115 1494 166J . 166. S t. 5 75 1. 457.9
58 7- 0 117 1352. 1616. 264. 123 0 TJ1. 480 0
25 7- 6 120 1427. 1678. 250. 67.0 746. 306.e
2C 7- 6 121 1437. 1704. 267 67.0 JJ1. $48.4

2E 7- 6 122 1259. 1524. 264 93.0 71 3. 50 3.6
34 7- 6 123 1402. 1664. 232. 68.5 742. 442 7
35 7- 6 124 1447. 4735. 286. 91.0 660. 441.0
48 7- 6 127 1452. 1775. 323. 136 0 e20. 473 6

SC 7- 6 128 1409. 1716. 30 7. 14.0 792. 447.2
1C 8- 0 131 1198. IowS. tw7. 134.0 773. 124.9
2E 8- 0 133 961. 1944 4e3. 149.0 6aS. 531 3
30 5- 0 136 1262. 1694. 433. 136.0 $*1. 310 8

55 5 - 0 138 1207. 1604 401. 104.0 o78 527.5
SC 8- 0 139 1298. 1687. 34 8. 121.0 F61. 33J.2
1C 5- 6 141 1025. 1409. 384. 136.0 o34. Ste.0
13 9- 6 142 832. 1278. 446. 134 0 6J7 256.c

2C9-6 143 1113. 1486. 373. 12.5 674 353.J
48 8- 6 145 1201. 1642. 441. * J 5. 0 738. 246 1.

53 5 - 6 148 1040. 1409. 368. 32.0 561. 275.0
30 9- 3 154 953. 1424. 471. 136 0 758. 324 0

4C 9- 3 156 1053 1433. 38 1. 137 0 722. 560 9
1010- 0 161 624. 1043. 419. 148 0 $44 o13.0
4810- 0 164 ?C5. 1276. 370. 135.0 o*0. $+0.0
5010 - 0 167 742. 1145. 433. 155 0 770. 550.9

2411 - 0 168 562. 798. 236. 153.0 oS2. 442.4
4C11- 0 170 670. 1449. 379 139.0 565. oJ1.0
1011- 6 172 287. 686. bO 2 230.0 2d2. 546.0

42014 B-2
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Run: 42314C

Test Date: 8 /21/80

Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As Run Test Conditions:

Upper plenum presstre 0.274 MPa (39.8 pala)

Initial peak ciad temperature and 8760C (16090F),4C 1.70 m

location (67 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/f t)
Flow rate (stepped) 153 mm/sec (6.01 in./sec) 5 sec

22 mm/sec (0.87 in./sec) onward
Coolant temperatum 490C (1200 )F

Average and range of initial 1.83 m 501 C (4850C - 513 C)
(72 in.) housing temperstum I9340F(905 F - 955 F)
Initial bundle water level 43.4 mm (1.71 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: +2.5% for 90 seconds and -2.5% thereaf ter(a)

Total power: -0.25% constant (s)

a. Kesative to run a2514 A

42314C-1

. . . _ . . - . . . - . .. -
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FLECHT $E45ET 21 #10 8J13LE 7EST SEstES
st'4 quP9E442314C

000/ELEf T!9ff!4L P45tMun TE 9e t a 473 8 E TUR 4 40 0UNO SUE 9CH GUENCM
CH49 40 47 FLOOD 7EP8E847USE e IS E ?!pE TE984E47U8E TIME

43EG F1 (3EG F1 (SEG F1 (SEC040SI (CEG FI 45EC04053

24 3- 3 9 1102. 1149 47. 21.0 850. 71 9
4C 3= 3 11 1291. 1285. 34 21.0 851. 86.7

1C 4- 0 14 1153. 1648. 96. 46.5 897. 142.s

24 5- 3 17 1416. 1645. 2t9. 76.0 953. 240.7

24 57 21 1538. 1734 226. 76.0 099 112.6
10 6- 2 50 1470. 1658. 159. 88.5 916. 385.8
23 6- t 53 1440. 1705. 215. 89.5 631. 402 0

31 6- 2 58 1550. 1681. 131. 88 5 739 4C9.0

el 6- 2 60 1962. 1734, 173. 76 5 941. 304.6
SC 6- t 61 1472. 1713. tSt. 89.0 202. 664.0
10 6- 3 61 1459 1680. 221. 88.5 987 393 9
93 6- 1 69 1476. 1690. 213. 99.0 1010. 376 5

24 6- 4 70 1474 1670. 231. 73.G 1034 293 5
19 6- 4 75 157A. 1766. 190. 75 5 965. 4C4.5
21 6- 5 84 1991. 1789. ? 3 7. 89.0 994 416.7
3C 6- 5 85 1537 1956. 250. 88.5 963. 4C 7. 8

3E 6 5 96 1916. 1730. 193. 09.5 930. 417.8
3C 6- 6 95 1992. 1976. 294 88.5 944 419.6
30 6- 6 - 96 1559 1961. 133. 103.G 795. 437.8
44 6- 6 97 1471. 1727. 257. 88 5 1014. 348 1

4C 4- 6 99 1593. 1971. 250.' 49.5 868 432 3
SC 6- 6 101 1557 1763. 236. 89.5 9J6. 417.8
1C 7- 0 110 legn. 1599 171. 76.0 760. 470.6
23 7- 0 111 1445. 195C. 134. 50.C 705. 471 2

31 7- 0 115 1497. 1656. 199. 76.0 701. 477.9
58 7- 0 117 1149 1592. 223. 136.C 7a5. 457.9
75 7- 6 170 14t9 1648. 220. 63.C 811. 515.6
2C 7- 6 121 1418 1723. 135. 76.0 744. 524 5

2E 7- 6 122 1057 1553. 466. 101.C 745. SC9.8
34 7- 6 123 1415. 1631. 216. 63.0 756. SC2.6
35 7- 6 124 1419 16?A. 137. 62.5 917. 514.9
44 7- 6 127 1436. 1711. 274. 75.0 516. 520.5

5C 7- 6 125 14t9 1692. 264. 89.0 710. 493.9
1C 8- 0 191 12!9 1994 165. 99.0 7t3. 559 2
71 9- 0 131 957. 151A. 550 110 0 741. 554.7
31 8 3 136 1275. 1722. 467. 116.G 913. 550.2

55 0- 3 138 1112. 143C. 138. 179.0 714 539.6
SC 4- 0 119 1338 1657. 120. 102 0 774. 531 0
IC 9- 6 141 1036. 1432. 196. 89.0 547. 586.0
11 9- 6 142 712. 1227. 435. 129 0 573. 583 0

2C 8- 6 * * 9 40 74EE N 3C10PLE O4 74 6
44 4- 6 149 1138 1417. 179. 75.5 645. 587.0
53 9- t 149 1041. 1150 137. 104.0 660. Se9.8
30 9- 3 154 931. 1449 540. 131.0 670. 595.C

|
4C 9- 3 156 1010. 1410. 430. 116.0 668. 588.0

'

1110- 0 161 545. 1119 524 165.0 742. 590.0
4410- 0 164 465. 127C. 436, 162.0 635. ^15.9
5310- 0 167 714 1194 450. 190.0 75C. 551.3

2411- 3 168 $$4 941. 277. 200.0 603. 459.2
4C11- 0 1 70 662. 1002. 420. 147.C SLO. 622 0
till- 4 1 72 417. 444 5 ! 7. 175.0 595. 517.8

42314(2-2
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804 42314: HE4 tee ROD STATISTICAL DATA

11tTIAL TEMP (3E3 FI M42 7EMP (SEG F1 Tu8ta83WND TI1E ESECI

ELEv gat MIM 4EA4 Mat mig RE44 Mat Mit RE44
12 657.7 SP6.4 610.4 658.3 587.6 S11.4 .5 .b 5

i

!4 909.2 422.0 864.2 909.9 827 1 970.6 2.0 .9 10
19 1291 3 1102.3 1161.2 1284.0 1149.4 1207.7 31.5 21.0 26.0
49 1391.1 13Ga.1 1339.2 1490.2 1434.4 1660.7 60.0 44.5 49 . 6
60 1415.8 1400.4 1410.4 1688.6 157F.6 1637.1 76.3 39.0 63.0
6F 1609.2 1479.2 1520.2 1795 4 1663.3 1726.5 76 0 62.1 72.0
73 IS93.9 1408.0 1535.4 1861 0 1552 7 177a.g 86.5 48 5 72.4
71 1947.6 1457.9 1522.6 1818 3 1724.1 1781.3 89.S 46.5 88.4
F2 1521.6 1512.4 1517.0 1775.4 1773.1 1774.2 89 5 75.5 82.0
74 1571.4 1443.8 1912.7 1734.1 1633.3 1683.2 100.0 75.5 86.0
75 1594.6 1458.9 1535.0 1793 2 1643.9 1723.7 99.0 87.0 89.9
76 1600.5 1444.1 1516.0 1828.2 1664.6 1737.4 1 14.0 73 0 18. 0
77 1594.7 1432 1 1532 8 1956.4 1711.9 1777.6 98.0 #F.0 89.9
79 1543.3 1414.9 1527 1 1875.7 1715 1 1798.4 118.0 74.0 90.9
44 1475.4 1207.9 1404.6 1727.4 1339.4 1586.6 136.0 50.0 77.9
33 1438.9 1096.7 1377.7 1757.S 1552.7 1673.5 145.0 62.5 89.0
96 1341.7 957.4 1266.8 1721.8 1430 2 1%05.0 179.0 76.3 103.4,

i 132 1139.3 791 6 1314.9 153*.S 1226.5 1405.0 129.0 75.5 102.3
" 111 1029.2 695.3 925 1 1449.4 1155.9 1327.1 164.0 101.0 13J.9

120 491.1 599.4 739.1 1336.2 1119.3 1219.9 198.3 131.0 165.8
132 662.4 499.0 973.7 1082.3 #37.5 902.1 200.0 147.0 171.3

; 119 619.7 416.4 501.9 1048.0 464.4 953.6 179 0 165 4 173 0
$ $>

{j TE1P el5E (1!G FI QUE1C9 TEND (3E3 FI out t:4 TI1E ($fCl

$[ ELEv gar mig gEag get gig gE44 4At MI1 MEAN
, () 12 12 0.0 9 621 5 564.4 594.5 3.9 3.4 1.6
1 e to 4.2 1.1 7.3 760.0 717.2 F30.4 26.6 20 5 24.2bd 39 59.4 31.6 46.5 147.8 833 7 955.5 86.9 71.9 81.1

49 161.7 95.6 121.5 942.3 875.7 998.2 145.8 139.5 141 7
63 273.8 177.1 22A.7 886.6 779.8 939.5 249.6 240.7 245.2
67 232.3 181.1 206.4 921.4 457.4 893.0 321.4 108.7 313.5
70 279.7 143.7 743.4 987.1 833 3 923.5 358 7 344.9 351 3
71 270.4 237.4 299.7 1J27.9 853.4 944.8 365.6 347.F 316.9

i F2 260.7 283.9 257.3 946.3 937.8 942 1 357.7 155.6 356.6
74 219.2 130.4 17C.4 95C.9 610.2 790.6 4C9.0 312.8 383.7
75 207 2 114.1 187.9 1017.6 792 9 910.4 407.0 376.S 396.0
76 255.2 119.6 F00.5 1115.6 801 3 917.8 432 0 293.5 383 8
FF 279.7 193.1 244.n 1024.6 883.8 934.3 421.1 391.8 410.1
73 344.2 193.1 271.3 1013.8 794.9 997.2 446.4 341 6 411 1
94 252.3 104.1 142.0 836.1 700.6 764.1 480.5 433.3 463.5
30 464.0 215.9 295.7 863.5 744.8 F99.4 524.5 450.0 506 .2
96 558.6 23a.4 159.0 011 3 722.0 F73.6 559 2 529.F S46.3

132 490 4 279 0 390.1 644.7 572.8 $18.8 587.0 56e.1 579.8
j til 544.0 105.6 402.0 795.6 626.7 674.6 610.0 472.8 575.9

123 620.4 295.7 444.P 775 1 440.6 654.2 635.9 475.F $6 7. Sj-
13! 419.6 267.7 329.8 49C.9 509.8 419.8 622.0 290.8 421 7
114 527.2 345.4 451.7 $44 6 283 4 509.7 624.0 249 3 517.5
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK,

SUMMARY AND COMNENT SFEET
f

Run: 42014D

! Test Date: 10/15/80
!

Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

| A. As Run Test Conditions:

Upper plenum pressure 0.274 MPa (39.8 psla)

Initial peak clad temperature and 878 C (1613 F),3C 1.78 m

i location (70 in.)

Initiai peak rod power 2.6 kw/m (0.78 kw/ft)
'

Flow rate (stepped) 153 mm/sec (6.04 in./sec) 5 sec
| 22 mm/sec (0.88 in./sec) onward

| Coolant temperature 50 C (122 F)0

' 0 0Average and range of initial 1.83 m q99 C (490 C-509 C)
0(72 in.) housing temperature 9310F (914 F - 948 F)

Initial bundle water level 86.6 mm (3.41 in.)

B. Summary Results:

!

C. Comments:

Inlet mass flow: +0.5% coastant to 80 seconds, -3.5% for 50 seconds, and +1%

thereafter(a)

| Total power: -0.5% constant (s)
(

\
'

s. Relative to run 42514.4;

|

|

42014 D-1
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76E*4T 33 JEl 21 tws aw.G Lt tea 7 $f t!!$
.Ji .W1sts42:1+J

803/8(tv T!s!7IAL tha6 9#1 IiMrt4atu4E TJ44 40J13 adia:H aJEnCHC449. 40 af FLOOD f r **E4 a t ut t tlaf 7 t = 6.- TEMentAlutE f!ME
(3tG Fl (Sit r) (sEG F 1 (3613i05) toiG 7 s (si Jm333

24 3- 3 7 1G92. 1145. 54 32.0 824 85 3
4C 1- 3 9 1216. 1254. *2. 23 0 877. 40.9
1 4- 0 1C 13C3. .aog. 77. 35 0 iso. 120.3
24 5- 0 13 1414 lee 5. 472. 42.0 834 241.7

,

24 5- 7 16 1476. loS=. 178. 70.0 So4. 308.6
23 6 2 30 1549 A 7 34. I'd o. 92.0 804 381 7
30 6 - 2 55 1*20. 1784. 204 57.0 246. 726.0
5: 6- 2 59 1544 1763. 222. 54.5 848. 382 9

ID S- 3 61 1491. 1734. 254 101.0 920. 389.8
45 6- 3 66 1552. 1792. 240. 37.0 853. 394 7
50 9- 3 tu 1664 1712. 298. 100 0 953. 366 6
24 6- 4 70 1476. 4744. 208. 111.0 870. 412 4

39 6- 4 75 160C. Lo18. 21o. $6.5 928. 397.4
li %- 5 42 1463. 1737 275. 112 0 414 405.8
23 e- 5 94 15*7. 6600. 2+9. 128 0 416 408.0
3: t- 5 f5 16C5. L e 71. 266. 37.0 1J24 390.7

3E 6- 5 36 1-93. 472o. 233. 19.0 852. 402.5
3C 4- 6 97 1598. Love. 300. 97.5 101o. 401 8
33 t- 9
44 6- %

. 48 1576 Annv. 275. 17 0 676. 412.8
IJO 1975. 170s. 2e5. 49.0 839 435.6

40 S ' 11 11 ?C . Ico0. 3 C. 46.0 954. 413.8
SC t- 9 103 1540. 1764. 2*s. 97.0 669. 414.5
1 7- 0 113 1384. 136o. 13 4 73.5 736. 456.3
29 7- 3 111 1456. 164s. 104. 02.0 74o. 462.8

33 7 - 0 115 1464 1635. 171. 62.5 750. 457.9
59 ?- 0 117 1364 1593. 249 $6.5 71s. 451.9
2% 7- 6 121 1446. Loo 3. 217. 73.0 748. 507.5
?! 7- $ 122 1-18. 1741. 322. 75.0 e18. 520 7

2f '- $ 123 1313. 5,e3. 177. 75.3 734. 514.0
34 7- g 124 1435. lo 77. 241 75.0 740. *99.6
33 '- i !!) 1672. .7ss. 2=2. 33.0 830. 494.0
44 T- $ 123 1458. 1710. 222. 61 5 773. 517.o

*0 7- t 129 1440. 1653. 243. 77.5 746. 492.8
1* *- 0 132 1176. 1534. 4w8. 115 0 764 550.9
2f 9- 0 134 1152. 448o. 330. 159.0 770. 547 0
31 a- 0 137 1345 1715. 370. 100.0 817.- 537.5

59 9- 0 139 1278. 1539. 201. 95.5 728. 553.7
SC 9- 0 140 1363 166w. 297. 16.0 811, 530 3
10 9- 6 141 1334. 1474. ,41. 114.0 594 583.0
13 9 - $ 142 887. 1477. 591 115.0 seq. 54o.2

20 *- % 143 IJ4o. 1360. =33. 33.5 eaJ. 576.0
45 8- 6 145 1190. 14o7 270. $7.5 o82. 583 0
50 9- 6 148 1118. 1476. 358. 128 0 750. 552 6
33 9 - 3 155 975. 1475. 500, 128.0 6o3. 585.0

40 4- 3 157 1044 1961. 41 7. 118.0 655. 591.0
1010 - 0 160 625. A118. 494. 177.0 777. 330 2
4810- 0 163 897. 1299. 402. 143.0 620 625.0
5013. 0 166 773. 1187. 414 160.0 .695. 571.0

2411- 0 167 584. 8 78. 293. 161.0 607. 534.0
t

4C11- 0 169 676. 1G98. 421. 146.0 496.- 623.0;

1011- 6 170 291. 649. 357. 93.5 586. 99.7

42014[3-2
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Sun 420140 HE Alan mJD $7 AI1471C AL 0474

11171A6 7Enp (DEG FI maa linP (DEG F) 7IR1AADJhJ Fani $3EC)

ELtd 148 n1 N Meat Rat aim MEAN 1AI n14 MEAN
12 646.2 600 9 618.0 646.6 o01.S 618.7 .5 .5 .5
24 838 5 818.8 828.7 e39.6 820 9 8 30.6 10 .5 .8
39 1216.5 1091 8 1137 0 1458 8 1143.3 1189.7 32.5 20.J 28 2
48 1302.7 1289 1 1295.9 1394.9 135J.2 1387 5 48.5 33.0 41 8
60 1509.0 1389 1 1437.2 1731.9 1637.4 1664.9 86.0 74.S 80.8
67 1599 3 1475.7 1516.9 A 7 6J. 9 1628.7 1681.1 73.0 49.0 56.3
70 1612.8 1434.4 1524.5 17 76. > lo63.6 1732 2 84.5 74.0 77.8
71 1992.7 1515.5 I SS 4. 2 1778.7 1710.7 1749.0 91 5 72 5 83.3
72 1599.8 1398.1 1532 0 1811 2 1647.2 1759.6 111.0 74.S 86.8
74 1564 1 1426 4 1517.3 104).1 1673 4 1756.6 99.0 75 0 90.6
75 1573.8 1463.9 1518.2 Itas. 7 1707.3 1735.1 132.0 87.S A01.9
76 1630.3 1476.2 1540.4 1625.7 4714 0 1797.J 111.0 84.5 96 0

. 77 1634.6 1461.7 1527.1 1861.3 1722.9 179o.1 128.0 97.0 104.9
8 78 1599.3 1468.2 1538.S 1898.3 17$9 8 1822.1 115.0 86.0 97.5

84 1478.4 1306.3 1403.S 1699.5 1406.6 1398.7 86.5 S0.S 6d.7
13 1471.9 1312.6 1400.2 1743.8 13se.6 1622.7 84.5 49.5 71.9
06 1384 4 1152.0 1278 8 1715 1 1455.9 IS68.2 159 0 75.0 98 7

102 1196 2 886.6 1072.5 1999.o 1216 0 1431.1 128 0 75.0 104.3
111 1344.4 867 5 965.4 1475.2 1114.1 133s.6 252.0 116.0 147 6
!!0 597.0 624.6 724 3 130S.e 1118.2 1212.9 195.0 130.0 159.5
112 676.2 583.3 614.7 1697.5 877.9 935.6 161.0 146.0 154 7
138 658.3 291.4 491 0 1954 2 648.9 S$9.8 161.0 93.5 143.1

k
N
C3 7ERP t!SF (JEG Fi =JE4La IEnP 40EG FI OJERCn fine taEC3
>-a
#> ELEW tas asM MEA 1 M44 aim nE A4 1At als REAR

53 12 11 00 4 61a.0 388.S 599 3 3.4 3.4 3.4

(d 74 2.7 1.0 1.9 723.2 662 7 69$.8 27.4 21 9 24.7
39 62.4 42.3 52.7 677.1 813.2 838.6 89.9 80.9 85.4
49 135.8 77.5 91.6 985.6 920.9 953.3 133.8 120.8 127.3
60 271.9 222 9 247.7 942.3 d14.6 e63.7 241 8 229.7 237 7
67 178.0 153.0 164.2 9 72. 9 864 3 9G2.9 313.6 295.4 302.0
70 230.1 163.7 207.6 1010 3 781 6 909.3 353.7 308 7 327 4
71 242.0 117.9 194.0 1028.2 634.3 864.8 359.0 317.4 342 8
72 237.1 156.6 227.6 983.4 769.1 889.1 365.5 320 7 347.4
74 302 5 1 71.3 239.2 9bb.6 654.4 423.3 439.0 347.5 380 7
75 284.9 171 3 236.9 952 6 831.3 899.0 397.0 36d.6 387.9
76 296 3 190.0 256 2 942.5 511 7 445.o 420.9 382 7 404.2
77 328.0 233.5 269.0 102J.7 de2 0 945.3 415 4 380 7 402.2
75 138. 5 244.6 283 5 1 C17. S 834 1 902.4 435.6 393 7 416 2
94 265.6 10G.3 195.2 7d3.9 680.6 728.8 466.0 450 3 458 2
90 322.4 $6.1 222.5 e 30. 4 723.4 778.8 S20.7 445.0 498.4
96 407 6 248.2 309.4 839 1 674.7 764.S 553 7 S29.s $41 4

132 59C.6 158.2 358.6 750 3 Sec.0 634 8 596 0 546.2 $73.8
111 500.4 232 6 369.2 733.4 531.1 627.3 504.0 $32.4 581.6
120 $91.1 390.3 488.7 776.8 422 9 593.1 625 0 330.2 547.1
132 421 3 293 4 340.9 606. 7 496.0 536.8 623.0 534 0 $80.0
138 395.8 353 4 368.8 sus.e 437 3 S13 3 537.0 99.7 414.6

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 42014E

Test Date: 12/8 /80

Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.279 M3a(40.5 psia)

Initial peak clad temperature and 8710C (1600 F),4C 1.70 m

location (67 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/f t)
Flow rate (stepped) 142 mm/sec (5.6 in./sec) 5 sec

23 mm/sec (0.89 in./sec) onward
Coolant temperature 49 C (121 F)
Average and range of initial 1.83 m 491 C (482 C - 497 C)
(72 in.) housing temperature 915 F(9000F - 927 F)0

Initial bundle water level 0 mm (0 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: +3% for 90 seconds and -0.5% thereaf ter(s) j

Total power: -0.25% constant (a)

a. Relative to run 42514 A

42014E-1
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Ft8C47 fra5ET 21 800 *149L8 TEST $F81ES
pra murastet0145

e00/fLf y ?fgtfist P aylme M TE mp F e atu eF TL*1480Uwe aut1Cd outhCw

CW44 4" A' 8Lnaa 7s pe t e4Ttte t 415F 71*E TE988E6fus! ?!mt

liti 89 t*FC 8 3 D DFG 8 8 (5FC0=D51 (DEG Fl ($fCnkD51

24 33 9 1118 1247 51. 20.5 4C2. 107.8

4C 3- 3 10 1P?6. 1289 13. 12 5 4*7. 47.9

1C 4 0 12 1381. Isle. 113. 51.C 939 13a.6

24 5- 0 16 1911. 1777 ?* S. 74.C 871. 250.9

24 5- 7 19 1979. 1744 224 80 5 982. 314.3

SC e- 0 16 1410. 199P. 289 100.0 213. 687.0

20 6- 2 to 141a. 1792. 114 96.5 763. 365.7

10 6- 6 67 1462. 1693. 221. 8. 2. 5 869 356.6

31 6- 6 50 144?. 1842. 137. 1C 4.C 234 676.0
48 6- 4 52 1573, 1786 261. 96.5 669 375.C

SC 6- 4 94 1449 17!3. 1C4 106.0 1076. 363.5

50 6- 4 55 1442. 17C7. 276. 119.C 693. 370.5

10 4- 5 SR 1477. 1701. !?4 67.5 936 360.a
24 6- 5 19 147A. 1648 173. 52.0 76P. 407.2
21 6- 5 41 19ts. 17A9 2t5. 95.0 812. 196.5

34 6- 5 61 1550. 19C6 744 97.! 74a. 1P9.7

3C e 6 ?? 15%#. 1992. 322. 10 6. C 65a. 4C7.4

4C 6 6 79 1540. 1972. 292. 103.C 873. 4C3.7
3C 6- 7 * * 4 aa 7.4 Ee*aC0U*L E Da7 ae
3E 6- 7 P1 1432. 17?3. 251. 97.? S**. 4CC.2

30 6- 9 as 1543. la94 3?1. 91.5 444 433.4
44 6- 9 47 1446. 17C*. t! 9 91.5 747 437.8

1C 7- 0 ** 1416. 1557 136. 62 5 747 417.9
96 1441 147P. 16 2.0 bat. 466 6

29 7- v

30 7- J #9 1490. 1572. 92. 61 5 763. ee6.C

59 7- 3 103 1607 1637 tel. 1*3.C 72*. 666.0

29 7- 6 110 1436 1653. 267. 76.5 796. 4F*.0

2C 7- 9 111 1436 Ia45. 'll. 70.0 84C. 425.9

FE 7- 6 113 1235. 14*?. ?*C. 101.C 997 426.5
1A 7- 6 * * 9 a" ?4 Ie*OC0U P L F D & T 4 *
36 7- 6 115 1176 162f. 661. 97.5 704, 532.C
45 7- 6 17e 1660 17A2. 313. 97.0 #95. 471.7

SC 7- 4 122 1435. 1736 299 98.0 911. 681.1
1C a- 0 1 24 1200 1966 3* S. 1(9.C 635. ?09.8
PE P- J 176 974 142P. 454. 160.0 437. 482.6
33 9- C 129 It4P. 16a?. 444 106.C 808 516 0

59 8- C 133 1244 1945. 3C1. 65.0 732. 511.9
SC P- C 134 111a. 1677 3?9 92.5 796 51t.n

10 8- 6 115 105e. 1459 431. 109.C es!. 543.9
13 8- $ lia 941. 116e. **5. 111 0 663. 56C.9

20 s. g 13e 11e1. 1h39 456. 110.0 752. 53a 0

44 8- 6 143 1196 353c. 385. 81.C 719 527.9

50 8- 9 145 1027 152e. 439. 141.C 652. "46.1

30 4- 1 190 976 144C. 51 6. 135.C 70C. 553.C

40 4- 3 152 1014 1469 455. 124.C 696. 568.0
1010- 0 157 645. 1217. 572. tem.C 596. 6C1.0
4910- 0 164 A46. 1269 423. 154.C het. 9e4.3
9010- C 1 64 739 1141 614 153.C 712. SC7.1

2411- 0 Iga 565. 405. ?41. 206.C 524. 476.1

4C11- 0 169 647 11C6 436. 167.C 514 582.0
1011- 6 1 71 336 95s. 555. 169.c 9st. a73.3
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PH4 42014E Nfa7FD POD $7 a7157f( AL 0a74

1417181 TfMP (3E3 Fl MAN 7EMP tiEG FI TU4Na43u41 714E 15ECS

Etsy Mar P1w qFaw may pig nfag man M11 pea 1

12 693.6 648.3 671.* 68f.7 652.3 474 1 1.5 1.0 1.2
24 955.2 87A.1 913.3 96C.4 893.0 917.8 2.0 1.0 15
19 1876.0 1174.4 18 0 7. e 1284.1 1196 2 1235.3 22.5 2.6 14.3
44 1441.4 13*3.0 1101.0 1557 1 1463.4 1511.4 53.5 43.5 49.3
63 1513.1 1496.0 1511.? 177t.5 1639.5 1722 3 18.0 54.5 69.7
67 1600.3 1487.6 1549.1 185C.9 1677.7 1761.9 80.5 44.5 66.1
70 1595.7 1*17.0 15*1.P 1814.A 1807.9 1111.6 94.G 67.5 83.3
73 1461.1 14e3.3 1463.3 1732.6 1738.6 1738,6 92.5 92.5 92.5
74 15J4.7 144a.7 15C1 4 1797 1 1792.1 1797 1 99.0 96.5 97.*
75 1473 0 1648.9 1461 0 1716.3 1689.7 1704.3 105.0 65.5 85.3
76 1541.9 144A.9 14p9.1 1904.4 1683.2 1736.5 119.0 42.5 1 0.6
77 1550.0 14 7f . * 1499.* 19C4.4 1634.1 1721.5 lib.C 41.5 81.7
79 1590.1 14 4P. 9 1517.7 1891.5 1681 3 1771 0 124.0 52.5 90.9
79 1596.1 1492.8 15pm.4 1857.7 1750.8 174P.P 1(6.0 82.0 94.4

1 a3 1543.0 16?C.1 1489.? le93.6 17c5.1 1796.6 134.C 83.0 104.3
41 1525.s 1525.a 1525.P 190e.1 1906.3 1906.3 102.0 102.0 102.0
82 1441 8 14el.2 1461.2 1779.8 1779.9 1779.m 99.5 99.5 93.5
44 1493.4 1407.4 1450.? 1702.9 1478.4 1994.9 193.0 2.0 17.a
9s 1504.7 117A.4 13A5.7 1767.6 1484.8 1657 1 114.0 70 0 94.8
96 1329.4 9 74.1 1236.0 1730.8 1429.0 1423.9 169.0 65.0 106.*

102 1456.9 7f7.1 1368.7 1725.7 1093.3 14 5 P.3 164.C 83.0 117.5
111 1021.2 744.1 498.P 1499.P 1139.0 136C.7 14P.0 121.0 13s.8
1'O 1101 1 615.7 7'30.6 14C7.7 1023.3 1838.2 169.C 65.5 142.1

SP 132 e47.4 4 71 .9 557.0 11C3.7 805.4 A99.9 2C6.0 136. J 162.8
Ej 139 595.5 3Co.4 445.0 859.2 857.2 958.2 154.C 149.0 151.9

7F4P Bl?F (9!4 85 GPEgCH TE4P (5f3 FI OU19CH TI95 45Ecl

d FLEW 1st Pf4 4Eak Max ntN 4FA4 Maf MI1 Mia4
12 3.7 P.1 2.A 657.7 6C1.9 531.4 7.5 5.0 6.0
P4 5.' 3.7 4.* 751 5 726.4 741.9 33.C 31.9 32.3

I' 19 51 1 12.9 27.F 908.4 7P7.9 m3p.p 107.a en.4 99.9
i 49 132 5 110.4 119.5 950.4 885 1 927.8 143.6 138.6 1 J.3

60 765.4 105.7 209.P 017.* 826.2 971 5 2fC.a 241 8 246.7
67 272.A 1*P.4 717.7 1023.1 a34.0 921 8 111.7 792.8 311 7
70 295.1 F27.1 257.P 987.4 914.4 947.1 350.6 334.4 142 5
73 275 3 F75.3 775.3 951.8 951.a 951.4 261.6 261.6 761 6i

' 74 293.9 PP7.4 200.6 7e3.4 692.4 T22.9 385.7 37s.4 377.4
75 267.4 FIA.e 243.4 1078.9 660.1 965.9 383.1 216.8 102.7
76 104.7 pf9.m 847.4 1c75.9 666.6 R40.4 406.9 354.6 375.5
77 264.7 le1.8 222.( 1159.4 720.3 860 1 407.2 296.8 3 7 F. 5
79 322.0 1Pe.9 253.3 115*.* 653.F 875.0 418.5 F40.6 385 1
79 298.3 222.6 26f ? 1229.6 R34.9 95C.4 411 8 383.3 oct.4
90 350.9 Pfe.0 29e.9 894.3 786.9 951 5 437.a 411.7 426.7
91 380.9 3P0.9 3ar.* 814.9 813.9 811.9 440.6 440.6 440.6
92 118.6 11P.A 318.e 876.6 n?6.6 976.6 419.8 414.9 418.8
84 234.2 15.5 144.8 817 9 672.3 746.5 4e5.9 417.9 446.2
90 443.4 210.6 F91.3 89e.7 7Cf.8 414.5 522.0 426.5 479.7

i 16 453.7 3C1.5 387.P 834.7 731 7 788.3 573.9 482.A 5G7.9
102 523.? Pe".1 3P9.e f27.6 652.1 728.6 5(0.9 417.6 515.4
111 543.1 844.9 4ee.9 700.5 579.7 655.3 577.5 54a.0 517.2
120 Sa6.7 270.3 447.6 A34.P 585.6 671.7 6C1 0 385.7 547.2
132 436.4 244.7 145.4 597.3 529.5 561 0 592.0 463.9 511.2
118 554.7 271 7 413.2 562 1 561 0 9A1.6 573.3 567.0 574.1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 41914F

Test Date: 6/29/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.278 NPa (40.3 psla)
|

Initial peak clad temperature and 872 C (1602 F),2B 1.70 m0

location (67 in.)
Initial peak rod power 2.55 kw/m (0.777 kw/ft)
Flow rate 143 mm/sec (5.64 in./sec) 5 sec

24 mm/sec (0.95 in./sec) onward
Coolant temperature 49 C (1210 )F

Average and range of initial 1.83 m 503 C (4900C - 5080C)
(72 in.) housing temperature 937 F (914cp . 947op)

Initial bundle water level 29.0 mm (1.14 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: +5.5% for 90 seconds and +1.5% thereaf ter(s)
Total power: -0.5%(a)

Housing initial

temperature at
midplane: approximately 44%(a)

'

a. Relative to run 42514 A
i

41914F-1
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FttCHI SsA$if 21500 OJN9tE 7ES7 3re!FS
RUN NUM8E441914F

R30tELEV 11millAL naalMUM T EMP s t A7Un t 70RNAROU90 04c hC n QUiNC NCHAN. by At FLCd0 T E PP ER A7ue s RESE 7IME 7tarakA14Ei Tipt4CEE F3 (diw Fa (DEG F) (SECONO$1 *466 F3 takCONC58
24 3- 3 5 11tc. 1248. 68. 32.5 622. 90.44C 3- 3 e 1244. 1295. 27 23 0 e57. c4.41C 4- 0 7 13tv. 1461. 72. 47 0 919. 138.524 5- 0 12 1521. 1758. 237. 59.5 44 t . 222.6

24 5- 7 14 1535. 1642. 107 37.5 662. 278.6SC 6- 2 33 1435 1634 195. 95.5 keg. 572.020 6- 3 39 1414. 1596. 120. 76.5 7s3. 3d6.C10 6- 4 46 1444. 1609 165. 93.0 4e4 272 3

30 6- 4 SC 1410. 1744, 268. 90.0 232. 6t3.C48 6- 4 51 1538. 1621. 83. 82.5 7et. 313.650 6- 4 St 1444 1443. 30. 80.5 412. luf.G10 6- 5 58 1434. 1632. 193. 97.5 1C46. 2e1.4

2 A 5- 5 59 1451. 1625. 174 84.5 472. 275.t20 6- 5 62 1510. 1655. 145. 83 5 e60. 338 738 6- 5 63 1544. 1711. 165. 90 0 557. 371.43C 6- 6 69 1536. 1778. 241. 98.5 1157. 337.4

3E 6- 6 7C 14tc. 1634 174 91.5 247. 3o3.64C 6- 6 73 157G. 1714. 144 90.0 75C. St2.CSC 6- 6 76 1521. 1652. 131. 91.0 797. 37o.s30 6- 7 65 1557. 1751. 194. 95.0 769. 369.4

3C 6- 8 93 1515. 1784. 209 91.0 900. 359.344 6- 8 45 1421. 1633. 212. 92 0 9 e 3. 3 0a. 41C 7- 0 109 1414 1538. 93. 67.0 464 420.C28 7- 0 11C 1452. 1505. 13. 15 722. 4C2.C

30 7- 0 113 1527. 1542. 15. 1.5 712. 351.558 7- 0 117 13tl. 1501. 140. 95.5 t2o. 4o0.728 7- 6 12C 1438. 15e5 147 61.5 e45. 421.C |
2C F- 6 121 1444. 1620. 176. 70.5 o73. 46e.5

i

2E 7- 6 123 1242. 13G3. 151. 76.5 c 41. 191.4 {34 7- 6 124 1434. 1529 93. 70.5 e41. 410.538 7- 6 125 1444. 1647. 151. 68.5 780. 426.948 7- 6 129 1441. 1618. 157. 67.5 77s. 423.C

SC 7- 6 132 1422. 1607. 185. 94.0 7% C. 435.41C 8- 0 133 1244 1525. 261. 93.0 755. 456.42E 8- 0 136 1121. 1300. 239 90.5 7o2. 466.430 8- 0 138 1334. 1616. 280. 93.0 a19. 4cv.%

58 4- 0 143 1157. 1472. 275. 154.0 toi. SC2.CSC 8- 0 144 13C3. 1577. 273. 119.0 734 4ee.C1C 8- 6 145 1C74. 1331. 257. 96.0 624 4c2.C10 4- 6 14e 5t1. 1093. 132. 77.0 055. 445.4

2C 0- 6 14e 11oo. 1513. 332. 97.5 767. 460.745 8- 6 153 1185. 1507. 322. 92.5 481. 443.C50 8- 6 155 1C57. 1392. 295. 80.5 479. 441.230 9- 3 159 10C2. 1326. 324 97.5 737. ,7o.4

4C 9- 3 1o1 1C41. 1422. 361. 97.5 csG. 445.51313- 0 164 623. 1001. 381. 178.0 726. 4 79.94810- 0 104 e55. 1302. 407. 121.0 t2a. 519.C '5010- 0 to9 333. 1102. 349 117.0 704 4e7.1 '

2411- 0 171 53t. 51 0 . 274 127.0 56C. 4ca.C4C11- 0 172 444. 1058. 363. 125.0 531. 526.C1311- 6 174 3C1. e34. 534 149.0 So7. SC4.4

41914F-2
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kuN 4A914F HE ATE 8 ROD $fAftSTICAL DATA

InlilaL itnr 80t6 FI MAA TEMP EDFC 89 TutNadJuht 11nt 154C8
ELEt pa s nah MEAN MAX MIN MEAN M&E Mah Mt&h12 727.7 67e.$ 7C3.1 730 4 e81.5 706.0 1.0 1.0 1.C24 925.6 v22.6 525.6 929 5 929.5 929.5 15 1.S 1.339 126e.7 1159 1 liC2.7 1295 3 1193.1 1245.6 32.5 23.0 2t.3
48 1953.3 134J.6 1394.d 1509.5 1390.7 1454.0 47.0 3S.O 3e.760 1520.7 A*SA.6 147s.2 1757.5 155 3.R 1633.6 59.5 SC.L $$.267 1602.1 1437.3 11So.4 1725.2 1633.0 1667.6 70.5 37.2 54.379 !>99.9 13b2.6 145$.5 1711.6 1432.3 1559.7 77.0 3.5 S1.5
71 1549 1 150s.5 1526.3 1675.5 1641.7 1658.6 78.5 73.3 76.C72 1447.4 1333.3 1409.6 1652 4 1562.5 1607.5 97 5 41.$ 49.5
73 1431.7 1354.5 1393.1 1643.9 1604.7 1624.3 106.0 63.5 94.174 197S.7 4364.4 1439.6 1678.8 IS79.8 1625.4 98.5 70.0 66.7
75 14en.2 13es.7 1937.5 1739.7 1553.8 1623.9 119.0 7t.) 52.t76 IS 3e .1 1392.3 1467.0 1744 1 1483.7 1613.0 101.0 24.3 t3.777 1S45.7 4439 2 148See 1718 5 1596.0 1657.1 97.5 23.G 40.1
7e 15 6v. S 1439 1 ISC3.4 1777.6 1549.5 1647.0 98 5 SC.0 43.7
79 1500.2 1434.4 11C4.5 1750.8 1606.8 1682.8 112.0 64.C 44.7
80 1574.4 1421.C 14GS.2 1784 3 1610.1 1696.2 95.0 SS.C 6C.4
81 1491.7 1991.7 1991 7 1657.0 1657.0 1657.0 93.5 %3.5 93.5
e4 1527.3 1360 6 1462.0 1563 6 1474 1 1521.7 95.5 1.5 52.s
90 1496.2 1241.6 14C7.C 1657.0 1392.8 1564.7 94.0 ti.S 73.1
90 136o.3 4120.e 1279.7 1648.3 1 360.3 1549.1 155.0 74.0 AC3.7

102 1196.8 e4e.S ACSS.7 1512.8 1005.7 1349.0 123.0 77.0 4C.S
111 1060.9 e74.2 46d.0 1421.6 1066.6 1277.6 121.0 li.C IC3.3SF 120 # 99 . 6 619 7 793 7 1309 0 1 000.6 1156.7 170.0 117.0 12%.S""
132 695.5 479.e 156.4 1056 3 781.5 872.7 131.0 123.C 127.6)3 13e 62a .1 30w.6 109.5 1025.3 830.2 896.6 149.0 123.G 137.7

! *>

inte nabt tu k6 73 QukhCH TEMP. (DEG FI Qu aCH 11Pt talc 3u
ELtW MAX Mah PEAh MAX MIN MEAN nas tah stah

12 3.0 2.w 3.0 637.8 639.8 669.8 5.0 4.4 4.7
24 3.5 3.4 3.9 731.8 731.8 731.8 10.0 3C.0 3C.C
39 6e . 3 26.6 42.9 8S7.3 e21.8 842.5 90.9 e4.4 46.C
44 72 2 40.e 59.3 921.2 840.9 900.0 138.5 123.6 133.4
60 236.4 102.s 155.4 941.1 640.6 886.0 234.8 222 8 230 1
67 135.7 94 6 111.1 1004.1 869.0 943.0 293.8 273.6 263 2
70 173.4 26.% 3C5.2 1415.C 256.5 793.7 613.0 4.2 30s.1
71 13d.1 120 4 132 3 1003 3 282.3 642.8 574.0 3 C 3.t +38.6
72 2 09 . 2 20s.t 207.0 261.9 247.9 254.9 624.0 604.C 613.0
73 25J.2 212.2 231.2 284.5 271 6 278.0 601.0 $14.0 365.5
74 218 1 132.2 185.s 775.7 236.1 371.8 646.0 334.6 SIC.3
7S 201.2 av.1 144.0 1456.1 231 8 608.2 650.0 214.5 441.C
76 266.4 29.6 143.3 1034.9 231.8 625.4 663.0 276.7 441.3
77 246.5 130.4 171.3 1124.1 557.1 817.6 459.0 273.6 35C.3
78 241.4 mo.7 143.6 1157.1 286.6 850.6 386.7 274.7 346.7
79 21o.0 132.9 17e.3 1329.6 705.9 R54.9 464.9 26%.7 373.C
80 232.1 16o.6 201.0 982.8 798.4 883.3 198.4 306 4 364.4
81 165.3 165.3 145.3 833.6 838.6 818.6 370.9 37C.9 37C.S
84 140.1 1s.S 59 6 853.0 627.8 734.2 480.7 347.0 346.C
90 209.1 93.0 157.7 968.7 615.1 827.2 492.0 3e6.2 416.8
96 301.1 239.S 269.4 879.3 560.9 781.3 502.0 416.6 444.9

102 332.3 132.S 253.3 766.7 605.9 667.5 493.0 441.e 470.C
111 3 60 . 7 169.4 3C9.4 778.5 S40.8 666.3 519.0 424.8 479.5
120 41d.4 302.4 363.0 72 6. 1 621 7 662.7 519.0 467.1 $01 0
132 362.4 273.6 316.4 644 1 281 3 504 1 526.0 301.0 444.C
13e 533.4 230.4 387.1 5 8 6'. ? 551.4 574.3 535.0 SC4.6 S17.8

4

_ ____ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ - _ . _



FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAN TASK
SUMMARY AND COMNENT SI-EET

Run: 42907A

Test D ate: 4/2/80

Test Type: Forced Reflood (second repeat)
Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum presstre 0.274 MPa (39.8 psia)
Initial peak clad temperature and 8720C (1601 F),3C 1.83 m
location (72 in.)
Irdtial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 27.9 mm/sec (1.10 in./sec)
Coolant tamperature 51 C (1240F)
Average and range of initial 1.83 m 490 C (482 C - 496 C)
(72 in.) housing temperatum 9140F (900 F - 924 F)
Initial bundle water level 49.0 mm (1.93 in.)

B. Summary Raults:

C. Comments:

This test was misnumbered; it should be 42915 A.

Total power: exponentially increaang to -1.6% by 470 seconds (a)

i

!

:

i
I

|

a. Relative to specified conditions

|

,

42907A-1

. . - . -



FttC M7 SE ASE 7 21 RDO SUNOLE 7ES7 $ERIES
AUN NUM8EA429074

4 33 /2L E V Ilh171AL MAXIMUM TE RR E R A 7UR E 7 URN 4ROUND QU ENC H QUENCH

CHAM. ha At FLQdo i sMP ER ATU R E RISE 71pE 7 tap R L ATURE T IME

tot 4 F1 (JEG FI 80EG FI (SECON05) 40E6 F1 (5 ECON 05)

24 3- 3 9 11C4 1212. 108. 28.5 e 7 3. 87.4
4C 3- 3 11 lates 1270. 104 23.0 907. e5.4

1: 4- 0 14 1319. 490. 171. 40.5 s78. 140.9

2A 3- 0 17 1346. 1479. 233.6 59.5 soe. 216.4

24 S- 7 21 1475. 174t 272. 59.5 1024. 265.7
10 6- 2 53 1439. 1810. 371. 79.5 951. 334.7
20 6- 2 53 1547. 1940. 373. 75.5 e75. 332.7

30 6- 2 SS 1519. 1974. 395. 75 5 969. 335.7 |

SC 6- 2 61 1520. 1811. 291. S6.0 974. 314 3
10 6- 3 63 14C1. 1782. 381. 90.5 9 94. 345.0

48 6- 3 o8 1543. 1928. 385. 89.0 919. 352 6

50 o- 3 69 1471. 1840. 360. 87.5 c S t. 341.4

24 6- 4 70 1472. 1s36. 364 83.5 954 3SS.7
33 6- 4 75 ISte. 1984 418. 86.5 1004 350.7
33 6- 6 79 ISCC. 1967. 467. R6.0 943. 376.7

20 6- 5 64 1322. 1948. 426. 79 5 te9. 361 4

3C 6- S e5 1534. 2006. 449 79.5 447. 3f2 7

3E 6- S se 1412. 1867 394 82.5 1013. 353.0
3* o- 6 95 1535. 1996. 461. 84.5 422. 373.7
44 6- 6 97 1424. 1825. 397. 88.5 %t7. 361.6

33 8- 0 +4 11C5. 1649. 544.. 105.0 007. 4?9.4

S 6- 6 101 1458. 1754 296.4 60.0 991. 3 9.0

1C 7- 0 110 1312. 1648. 336. 61.5 751. 410.C
28 7- 0 til 1372. 1627. 254 33.5 092. 413 2

| 30 7- 0 115 1366. 1692. 326e 59.5 744 410.C

| 58 70 117 13C1. 1643. 341. 90.0 646. 403.7

| 28 7- 6 **eAe 7HEaM0CJUPLE OATA*
! 2C Fa 6 121 12SJ. ' ?O 7. 417. 75.5 .so. 423.C

if 7- 6 122 1057. 1452. 155. 82.0 735. 425.0

34 7- 6 123 1264 1612. 340 R4.5 744. 444.C
38 7- 6 124 1340. 1758. 398. 70.0 793. 431.C
to 7- 6 127 1314. 1758. 420. 76.5 777. 435.C

3C 7- 6 12e 1234 15et. 347. 82.5 742. 415.9

1C 8- 0 131 1025. 1504 S39 103.0 764. 459.7
2i S- 0 133 713. 1151. 436. 132.0 074 Sol.0

4; 6- e 136 1331. 1975. 444 83.0 ve6. 366.7

58 t- 0 134 1113. 1440. 377. 101.0 o04. 431 0
S: s- 0 139 1074 1445. 411. 109.0 715. 444.0
1: 4- 6 141 84C. 1339. 500. 83.0 365. 4e2.4
10 8- 6 142 769. 1109. 320. 47.0 377. 4o7.C

2 s- 6 1*3 941. 1416. 475. 79.5 692. 46e.C
4e d- 6 14S 1037. 1609, 371. 59.0 620. 491.C
S3 d- 6 144 874. 1413. 534 115.0 601. 493 0

30 4- 3 134 820. 1342. 522. 130.0 009. 499.0

4C 9- 3 156 4C0. 1333. 433. 100.0 too. 491.0

1313- 0 161 S49. 1032. 433. 134.0 706. 437.8
4413- 0 164 742. 1159. 396. 109.0 619. 517.C

5010- 0 107 647. 1041. 353. 121.0 759. 389.5

2A11- 0 los SC3. 740. 237. 104.0 636. 264.0

| 4C11- 0 170 Ste. 934. 345. 116.0 45.. 5C3 6

10 1- 6 .72 314. 746. 467. 144.0 288. 3:4.0
|

42907 A-2
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t

wu N 42907 A HE A7E8 800 $747IS71 CAL DATA

1h! 7]at 7EMP (Ot6 pl MAX 7EMP (CEG FI 7U8Maddun0 71ME ($EC)
g

ELEW Mad MAN Ptah MAX MIN mEEN MAX PAN MkAN
12 541.J 313.4 323.3 562.0 539.6 548.4 8.0 7.0 7.5
24 e 45. e 7e9.6 t12.3 846.5 837.6 865.7 17.0 14.5 16.0
39 11oo.2 A060 4 1112 0 1270 3 1148.0 1223 7 28.5 23.0 25.0 f4e 1337.4 1235.7 14ed.9 1521 4 1438.7 1474.n 51.0 4 C. 0 43.6
60 4 4 35. e 4293.1 1350.o 1664.6 1525.7 1578.3 59.5 3G.) 47.1
67 1505.1 a403.9 1453.4 1877.9 1747.5 1784.5 63.0 59.9 60.8
79 13 9e . 6 a493.6 1551 4 1964.8 1809.0 1885.3 77.0 61.0 71.5
71 1597.S 14en.3 1331 0 1988.9 1805.6 1898.8 79.5 62.0 73.1
72 1001.1 A4e2.0 1544.9 1986.6 1774.3 1875.5 79.5 St.S 73.2
7* AS$3.4 a43e.9 153o.0 1978.5 1779.8 1899.6 87 0 56.0 76.9
75 1571.3 140A.4 1513.e 1942.3 1782 1 193 7.h 93.5 76.3 82.6
to ASob.v a4Sw.o 1320.3 2002.7 1836.1 1920.4 90.5 73.3 e2.6
77 IS$7.3 4350 3 14es.2 2006.2 1775.4 1938.0 105.0 75.5 es.2'
7e 15 3* . e 1415.3 14e0.5 1995.7 1 754.2 1902.3 99.6 60.9 e 2. 6
9. 1900.0 A117.4 1313.) 1715. 1 1537.6 1639.3 90.0 33.3 e4.5
9w AJ59 7 AG3o.1 1240.1 1757 5 1451.6 1640.0 114.0 7C.0 86.1
90 121S.1 719.v 1C74.7 lov6.4 1150.5 1343.3 132.0 79.3 103.2

102 1037.3 769.0 e99.9 1509 5 1106.9 1329.8 144.0 35.3 84.2
11a 9 04 . 9 78e.e e31.0 1379 2 1032 5 1224.3 130.0 74.3 103.3
120 762. 4 39e.9 te7 2 1196.2 1031.5 1102.8 143.0 105.0 129.6
132 Soc.2 200.0 232.8 933.6 739.9 803.4 145.0 104.0 118.0
13e Sea.1 JAo.2 477.4 d49.6 776.3 830.0 144.0 124.0 135.0

N
N3

[3 FiMP naak (dig Fa J UE NCH TEMP (DEG FI 30 t4 C H !!Mt (SEC3
. 9LtW da a Man Pian Max MIN 4E4M M41 Mgh MLAN
j (d 12 2*.2 20.7 23.1 560.0 540.1 547.8 8.5 7.v U.4

2* $9 0 4o.1 53.2 600.6 753.2 7SS.8 12.4 28.7 29.93

i 39 1 22.5 104 1 111.6 907.2 761 3 847.2 88.8 eS.4 87.2'
4e 211.4 170.w 165.5 1012.6 877.8 911 4 140.9 121 3 129.9
bu 251 . 0 197.7 227.6 665.3 775.4 808.8 219.7 213 6 216.8
67 312.e 2 72.2 2e9.1 1323 5 90 9.1 9S7.E 270.6 265.7 264.4
70 3o6. 2 313.4 333.7 954.8 892.4 933.0 303.8 294.6 29e.9
71 391.9 312.1 347 2 1041 5 877.7 946.2 313.7 293.7 3CS.2
72 365.5 277.2 330.o 1049.0 48J.9 948.6 320.6 298 1 311.7
7* 397.2 291.5 363.4 1058.9 873 9 955.3 342.7 314.3 J29.S
75 4 20.8 36e.3 3v1.7 1J00.2 800.7 938.0 152.8 336.6 344.0
7o 43o.e 30*.0 4CO.1 1004.1 90 3. 7 950.6 358.7 336.7 350.6
77 44e.6 394.2 422.8 1013.1 888.6 946.3 368.4 353.6 360.6
7e 407.2 290.4 421.7 491 2 900. 7 953.5 379.6 349.e 369.8
84 420 2 254.2 J23.9 765.9 671.0 712.5 421 0 4C3 7 411.4
90 441 9 347.0 399.9 855.3 721 3 781 5 444.0 415.9 429.5
90 544.2 377.3 471 0 d37.6 674.2 763 0 481.0 444.0 45m.4

102 553. 7 2ev.S 429.9 642.1 577.0 617.0 493.0 407.0 480.3
111 521.7 313.0 393 1 780.5 507.6 650.0 506.0 4C3.9 46e.4
12u SS*.9 359.9 435.5 758 9 287.7 600.9 517.0 3tv.S 475.3
132 343.4 237.3 270.0 656.2 454 2 555.4 503.6 264.0 353.3
13e 467.5 271 2 352.6 635.2 287.7 437.7 511.0 341 0 426 1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ _ -- -.



_ .,_. _
_ _ - _ _-

- 1

FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SFEET
|

| Run: 43715A

Test Date: 4/30/80
Test Type: Forced Reflood (third repeat)

Blockage Configuration: Unblocked

|

A. As-Run Test C onditions:

Upper plenum pressure 0.279 Nf3a (40.5 psia)

| Initial peak clad temperature and 872 C (1601 F),3C 1.83 m

location (72 in.)

Initial peak rod power 2.6 kw/m (0.78-kw/ft)

Flow rate 29.0 mm/sec (1.14 in./sec)

Coolant temperatum 52 C (125 F)
|

| Average and range of initial 1.83 m 534 C (527 C - 5380C)0

|
- (72 in.) housing temperature 994 F(990aF - 1001 F)0

Initial bundle water level 29.5 mm (1.16 in.)

8. Summary Results:

- C. Comments:

Total power: less than t0.4% variation (a)

!
i

(

;- a. Relative to specified conditions

1

43715A-1

r
|
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FLECHf IE ASEI 21 AJJ duq3LE TEST set 1ES
Ret NJasE4437154

aggig1ty timITIAL 4AA1Mv6 IEMPE4AlukE TJR4&t0J13 QUEmCH O JE NC H
CH41. NO AT FLO33 TE98 ER Al udi A&at 7145 7EMPREATJAE TIME

(DEG F8 (SEG F) tuEG F3 tlE1010ll (OEG F8 (SEC34041

24 3- 3 9 1112. 1253. 141. 26.0 810. 89.6
4: 3- 3 11 1189. 1297. 109. 22 5 852. 87.4
1C 4- 0 14 1316. 1491. 175. 43.0 876. 14t.9
24 5- 0 17 1363. 1601. 238. 45 0 821 216.8

24 5- 7 21 1474. 1750. 276. 73.5 1025. 270.7
10 6- 2 50 1450. 17sd. 330. 74.5 975. 331.8
2D 6- 2 53 1565. 1922. 357. 71.0 880. 331.6
30 6- 2 58 1585 1969. 384. 93.0 978. 338 7

SC 6- 2 61 1492. 1777. 284. 57.0 958. 319.4
to 6- 3 63 1440. 1770. 330. 59.5 989. 342.6
49 6- 3 68 1535. 1898. 364 83.5 917. 349.8
50 6- 3 69 1457. 1793. 336. 93.0 884. 351.7

2A 6- 4 70 1444 1777. 333. 137.0 890. 357.8
38 6 - 4 75 1571. 1972. 401. 80.5 1016. 354.6
30 6- 6 79 1537. 19b0. 423. 86.0 941. 377.8
2D 6- 5 84 1554. 1942. 388. 84.0 954. 357.7

3C 6- 5 85 1578. 2012. 434. 84.0 950. 303.8
3E 6- 5 86 1476. 1641. 304. 84.0 903. 368.7
3C 6- 6 95 1560. 1992. 432. 86.5 95C. 373 5
44 6- 6 97 1417. 1801. 384. 125.0 957. 373.6

3D 9- 0 98 1272. 1o90. 417. 93.0 807. 465.0

SC 6- 6 ** 8 A3 TH E4 M3C00P LE oA IA*
1C 7- 0 110 1421. 168.. 267. 49.0 727. 423.0

29 7- 0 111 1439. 1659. 220. 32.0 707. 404.0

3D 7- 0 115 1474. 1725. 251. 45.5 766. 414 3
59 7- 0 31 7 1340. 16 3J. 289. 52 0 771. 401 0
25 7- 6 ** 8A0 THERM 3CJUs L E DA TA*
2C 7- 6 121 1440. 1760. 320. 52.0 827. 432.0

25 7- 6 12 2 1334 1616. 281. 64.5 825. 419.3
34 7- 6 123 1336. 1649. 313. 73.5 728. 452.5
35 7- 6 124 1453. 1784. 331. 52.5 765. 440.4
49 7- 6 127 1419. 17us. 367. 77.5 784. 440.0

SC 7- 6 128 1299 16C5. 306. 74.5 730. 428.0
IC g- 0 131 1236. 1633. 39 7 84.5 752, 468.2

2E 8- 0 133 718. 1249. 531. 118.0 637. 469.0
4C 6- 6 136 1543. 1965. 422. 83.0 978. 365.8

59 8- 0 138 1211. 1581. 370. 82.5 754. 449.6

5C 8- 0 139 1156. 1518. 3o2. 83 5 079. 455.0
1r 9- 6 341 1067. 1426. 328. 72.0 565. 489.0

10 9- 6 142 932. 1215. 283. 111 0 596. 467.5

2C 8- 6 143 1121. 14 T7. 356. 53.0 681. 476.0

48 8 - 6 14 5 1141. 1468. 327 46.5 623. 497.0
53 8 - 6 148 1040. 1442. *02. 114.0 579. 501.0
30 9 - 1 154 959. 1406. 446. 137.0 652. 502 0

4C 9 's 156 1030. 13;8. 337. 83.0 692. 487.0

1010- 0 161 585. 1095. 510. 147 0 688. 477.0
4119- 0 164 865. 1210. 344 55.0 578. 519.1
5010- 0 167 732. 1146. 414. 136.0 655. 482.7

2411- 0 168 562 776. 214. 105.0 665. 300.0
4C11- 0 170 676. 980. 304. 136.0 494. 493.0
1011- 6 172 343. 825. 482. 152.0 288. 329 0

43715 A-2

-
-
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Sum 437154 HEAIEd aJJ SI ATIst!64L 31TL

I 4ITI AL TEMP 40EG FB MAR TEMP 40E G F) 7JR4AucunJ g!ME (SEC)

ELE v gar MIN MEAM MAA MIN MEAM 1Ag N!N REAN
12 59 t.2 548.8 563 3 60). T 572.7 584.9 7.5 7.0 7.4
24 972.2 172.8 821 0 923 2 034.4 873.7 17.0 14.0 15.0
R 1158.8 1086.7 1129.1 1297.4 4223.3 1257.7 27.0 22 5 25.2

48 1336.4 1234.7 1285.7 1524.6 1433 4 1473.0 52.0 41 0 44.6
'

60 1466.7 1320 3 1375 6 4662.5 1970.0 1603.7 63.5 31 0 43 0
67 1575.6 1469.9 1501 1 1892.6 1749.7 1799 1 73.5 54.0 65.9
73 1599.7 1476.4 1539.4 1972 8 1779.8 1871.4 75.5 65.0 70.8
71 1597 5 1465.6 1537.4 1992 3 1762.0 1876.7 83.5 68 5 72 8
72 1600.8 1448.2 1533.3 1990 0 1749.7 1870.6 83 0 55.0 73.4
74 1585.3 1450 3 1528.9 1982.0 1738.6 1881.3 84.0 57.0 76 5
75 1581 3 1439.9 1520.5 1993.4 1769.8 1888.9 89.5 83.0 84.4
76 1579.1 1439.6 1520.4 2006.2 177o.5 1897.6 107.0 83 .5 88.2
77 1577.8 1425.2 1506.8 2012 0 1773.1 1893.2 113 0 84.0 90.2
78 156(.4 1417.4 1498.7 1992 3 1801.0 1903 3 106.0 83.0 91.6
R4 1474.2 1267 3 1397.2 1738.6 1538.7 1659.2 82.0 32 0 54.7
93 1452.8 1298.6 1377.8 1785.4 1563.6 1690.4 77.5 38 .0 64.6
96 1323.8 718.0 1179.6 1722.9 1249.4 1588.0 118.0 75 0 86 2

102 1141.0 931.7 1057 1 1320.3 1215.C 1407.6 114 0 42.5 78 1
111 1119.4 886.7 976.3 1435.5 1173.3 1299 3 107.0 67 0 81.8
120 865 3 585.0 726.1 1254.8 1095.4 1173.1 156.0 84 5 121.1
132 675.0 487.8 573.6 980.0 776.3 843 1 135.0 105.0 115.0
138 637.9 343.0 501 0 9 52. 2 815.0 875.7 152.0 109.0 130 6

*
s>

| Ij TE4P 815E 83EG F) OdENtH TEMP (DEG F3 OJENCH T14E tiEC)
w
\" ELES MAI MIN MEA 4 nAt MIN REAN 1AX MIN MEAN

f* 12 23.9 17 5 21 7 5 98. 4 562.2 576.8 10.0 9.5 97

(a 24 61 6 47.0 52 7 804 3 746 1 770.0 35.0 30 3 32.0
39 140.6 108 6 128.6 852 0 747 9 816.6 09.9 87.4 89.0
48 211.5 175 1 188.2 1004.3 855.7 918.8 141.9 122.9 130 4
63 260.6 195 8 228 1 821.2 769.3 800.9 223.7 209.0 215.1
67 317.0 275.8 298.0 1624.6 964.4 982.6 274.0 270.7 273 0
70 373.1 303 4 311 9 967.2 913 6 940 3 338.8 295.8 301.2
71 394.8 296 4 339 3 1029 1 87J.1 936.4 317.9 303.6 308.9
72 189.2 264 0 337.3 1053.8 853 8 933.5 328.5 303.5 316.4
74 196.7 283 7 352 4 991.8 A 8 0. 4 945.4 343.8 319.4 333 1
75 412 1 329.9 368.4 1009.3 884.4 941 1 351 7 342.6 346.9
76 427.0 331 4 377.2 1016.0 889.6 947.8 157.9 336.7 351 4

77 434.2 347.9 386.5 983 5 078.6 944.6 369 2 35T.7 364.1
78 431 9 374 3 404.7 997.9 908.5 949.7 377.8 365.0 373.3
84 289.4 220 3 262.0 770 9 654.2 724.5 425.0 399.0 412.3
93 36 c.6 254.8 312 6 849.0 728.5 705 1 452.5 419 3 437.0
96 531 4 362 4 408.4 813.9 637.3 746.8 469.0 449.6 461.0

102 405.7 200.3 350.5 685.0 565 2 607 3 501 0 467.5 484.3
111 446.3 249 3 322.9 7 62. 0 480.7 639.2 514.0 411.7 472 6
120 593.7 322 6 447.0 687 9 522.7 632.7 520.0 407.4 486.5
132 323 8 214.0 269.5 680.1 493.0 616.9 493 0 300.0 371 1
110 482.1 2 71.3 374.7 583 4 285 6 434.4 517.0 329.0 426.6

5
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SI-EET

Run: 42415B

Test Date: 6 /21/80

Test Type: Forced Reflood (second repeat)

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum presstre 0.272 MPa (39.7 psia)
Initial peak clad temperature and 0875 C (16080F),3C 1.78 m
location (70 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/f t)
Flow rate 28.2 mm/sec (1.11 in./sec)
Coolant temperature 490C (1200F)
Average and range of initial 1.83 m 0 0 0531 C (524 C - 536 C)
(72 in.) housing temperature 9880F(975 F - 9960 )F

Initial bundle water level 35.43 mm (1.395 in.)

1

B. Summary Results:

|

\ |

C. Comments:

Inlet mass flow: +0.5%(a)

Housing

temperature

at midplane: approximately 0% increasing to -1.0% by 250 seconds (a)

|
i

a. Relative to run 429158

1

42415B-1

- - -
.



8 LECH 7 JE Ahti 21 OJJ dun 0LE Teat $tttEl
sua mdMsE4424158

#00/ELEW 714173 A L 94 Aa mus TEMPE8A7b8E TJ84440J13 JuEmCH J JE m;M |

CHA1. 40 47 FLOJO TE 98 E s a t uni diaE 711E 7EMP8saIJaE 714E
(CEG F1 (DEG F3 svEG F) ($E;310ll (des F1 (&E2JNost

24 3- 3 9 1057. 1192. 135. 29.5 605. 94.9
4C 3 - 3 11 1198. 1311. 11 3. 25.5 d44. 41 9
1C 4- 0 14 1303. 1451. 148. 33.5 836. 135.2
2A 5- 0 17 1349 16C8. 259. 77.0 796. 221 9

24 S- 7 21 1482. 1760. 248. 82.5 416. 280.6
10 6- 2 50 1441. 1739 298. 96.0 91s. 341.0
20 6- 2 53 1513. 1847. 330. 59.0 754 356.0
30 6 - 2 58 15!4. Leef. 313. 72.0 924, 342.9

SC 6- 2 61 1494 l e 00. 306. 88.S 1011. 333.8
10 6- 3 63 1447. 1749 302. 90.0 845. 319.e
48 6- 1 68 1540. 1855. 315. 97.0 893. 363.5
50 6- 3 69 1428. 1797 369. 125.0 e32. 395 8

2A 6- 4 70 L432. 1762. 330. 93.5 847. 368.d
206-4 72 1!31. 1872. 341 89.0 924 370.9
38 6 - 4 75 1964. 1909. 344. 88.0 423. 369.7
3C6 5 85 1595. 1953. 358. 93.5 det. 370.7

3E 6- 5 86 1475. 18 G8. 333. 96.0 e93. 377.7
3C 6- 6 95 1569. 1968. 399. 31.0 146. 366.e
30 6- 6 96 1533. 1942. 408. 30.5 961. 370.0
44 6- 6 97 1423. 1613. 367. 113 0 d20. 391.8

4C 6- 6 98 1544 1951. 407. 31.0 #18. 382.7
SC 6- 6 101 1457. 1804. 347. 98.5 9ec. 372.7
1C 7- 0 110 1400. 1668. 262. 76.5 7J2. 429.0
29 7- 0 111 1431. 1643. 252. 38.5 740. 427.0

30 7- 0 115 1475. 175e. 283. 73.0 781. 415.3
58 7- 0 117 1347. 1641 294 112.0 043. 441 4
2r 7- 6 120 1393. 1752. 359. 53.0 809. *24 4
20 7- 6 121 1405. 1787. 381 90.0 fo4. 426.8

2E 7- 6 122 1238. 1571. 333. $ 3. 0 030. 465.9
347-6 123 1377. 1731. 454. 99.0 860. 444.8
38 7- 6 124 1420. lo07 387. 30.0 $22. 450 2
49 7- 6 127 1429. 18G1. 372. 112.0 743 454.0

SC 7- 6 128 1392. 1763. 373. 111 0 442. 44)ee
1C t- 0 131 1155. 1616. 401. 76 0 744. 4e0.1
2E 9- 0 133 870. 1392. 342. 75.0 546. =e l.C
30 4- 0 136 1226 1722. 496. #S.O 8,s. 402.9

38 8- 0 138 1148. 1593. 441. 116.0 o20. 483.7
SC 8- 0 139 1269 1706 437. 113.0 740. 47$.6
1C 8- 6 141 9 74 . 1400. 426. 31 0 os ). 533.J
10 4- 6 142 778. 1165. 38 7 98.0 044. 440 7

20 9 - 6 143 1059. 1499. 440. 98.0 650. 5J8.0
489-6 145 1156. 1652. 49 6 112.0 724 504.0
50 1- 6 148 1014 1381. 367. b9.0 200. 518.0
30 9 - 3 154 897. 1348. 450. 118 0 eid. 3J0.0

4C 9- 3 156 985. 1399. 495. 95.0 661. 510.5
1010- 0 161 605. 1139. 534. 192.0 o31. 526.9
4 510 - C 164 864. 1242 370. 124.0 023. 539.0
5010- 0 167 693 1C56. 363. 127.0 750. 400.e

2 A11- 0 168 154. 139. 1e5. 99.5 602. 450.0
4C11- 0 e* 8 43 7HEOnJC3U*6 E OA T& *
1911- 6 172 303. e 14 510. 175.0 279. 326.0

42415B-2
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SUN 424150 MEaIES EJO lialliT ACAL D474

I4ITIAL TEMP (OEG FI nas TEnP gGEG F1 TJR1amovNO fine ($ECJ

! ELEV 16E n!N MEAg na s Alm MEne 148 Mid nEA*
12 622.3 555.4 578.9 638 3 574.0. 599.5 8.0 7.0 76

| 24 857.9 780.2 809.7 9 09. 9 532 3 562.0 15.5 13.J 14.0
39 1198.2 1056.6 1105.3 1311 0 1192.0 1233.0 28.5 24.5 26.54

48 1359.8 1255.6 1294.9 1544 1 1424.8 1475.0 47.5 33 5 39.4
60 1457 1 1313.9 1360.4 1683.2 1567.9 160F.5 81 0 34.5 59.8

| 67 1574.4 1468.2 1503 8 1879.1 1775.4 le06.3 82.5 76.J 78.9
! 73 1600 0 1488.5 1543 8 1949.9 lies.a 1871 1 13.5 76.J 85.0

71 15(5.5 1425.3 1513 9 1952.2 1F25.2 18 44.s 96.0 76.3 87 4'

| 72 1484 2 1427.5 1462.7 1794.8 1719.o 1768 2 99 0 83.0 89.5
74 1557.1 1440 0 1507 0 1905 1 1734.6 1831.1 107 0 7d.J 91 3
75 1590 7 1427.9 1518.4 1914.3 1748.6 1841 4 125.0 90 4 96.4
76 1600.4 1432 2 1512.5 1921.2 1F62.0 let?.A 115.0 ed.J 94 1

4

77 1535.0 1394.8 1506.7 1953.3 !?3d.6 1862.e 112 0 66.5 95.2
78 1569.0 1401.8 1482 8 1961 2 1751 9 1864.6 118.0 90.4 98.4

# 14 1474.8 1327.3 1407.3 IF27 5 1599 2 16e5.5 112.0 3J.J 75.2
'

90 1429 2 1238.5 1360.9 1606.7 1371 1 1727.3 133.0 63.0 41.0
96 1280 2 8 70.2 1103 1 1754.2 1391.4 1639.2 129.0 72.0 49.8

1 102 1155.8 778 3 1c05.2 1651 6 1165.0 1422.4 112 0 52 0 84.s

111 988.1 682 5 893 6 1389.7 1310 9 1262.2 171.0 F3.0 107 3'

| 120 863.7 605 0 716.0 12FS.6 135o.2 1157.9 102.0 9e.0 140 2
~

132 553 8 500.3 530.5 811 6 F10.8 753.8 144.0 ed. 112 2
110 631 1 303.4 470 1 931.5 781.5 455.J 175.0_ 110.0 14F.6

4

$>

$$ 7EMP 415f 43EG Fl auf4Cd IE4P (J EG F 8 O J E.4C H f.1E fadCl
H

, (n ELEV MAX MIN ME A4 M44 NAN nE a1 144 n14 neat
| 03 12 22 6 16.0 20.6 413.9 271.1 584.4 12.0 10 4 11.1
: (g 24 61.4 47.2 53.2 752 2 707.8 72F.2 37.4 35.3 36 3

19 135.5 112 8 127.7 447.5 791.9 814.3 96.9 91 9 94.4a

4 48 218.7 147.9 180 0 981.2 436 1 904 2 134.8 131.0 134.9
j 60 259.2 217 2 239.1 e 91. 7 F#6.5 823 9 22F.6 218.6 223.0
- 67 322.8 285.1 30 2.6 951. 7 516 1 940.0 197.7 271.6 2so.4
) 70 341.9 291.3 327 3 1003.4 3 78. 6 929.5 313 1 296.e 3dF.3

71 357.7 299.9 330.9 1J35.G 861 0 958 1 351.7 304.7 321 1,

72 320.1 292.1 305.5 955.1 814.0 883 6 335.9 J15.s 326.4
74 388.6 285.6 324 2 1130 4 664.5 904.9 153.5 332.7 34F.3
75 368.7 290.6 323.0 1015.2 434 7 912.5 395.8 319.8 360.3,

| 76 352.2 302.0 334.6 1025.8 847 2 931 3 374.7 351.F 365 2
i 77 389.9 333.0 356.1 961 6 43F.0 900 4 350 0 370 6 376.0
| 79 415.9 346.9 38 5. 8 vid. 6 410.7 906 4 395.8 372.F 3e5 1

84 326.7 251.9 278 2 782 5 476 1 728.2 442 7 414.5 428.3
' 95 389.F 332.6 366.4 859. 4 650.4 776.7 472.0 440.0 452.9

96 523 6 386.3 456 1 839.5 596.2 747 4 4e8 4 462.9 47F.1
102 495.8 167.4 417.2 723.5 560 0 629.9 518 0 49J.7 306.2
111 450.3 276 3 368.7 735.0 560.0 639.J 533.0 470 9 504.9

| 120 557.6 312 1 441.2 756.3 600.5 6 45.', 545.0 46o.8 528.4
132 311.3 1F3.5 223.3 695.6 394.2 636.5 456.0 192.5 329.6
138 510.3 266.4 384.9 5 62.0 479 1 484.4 567.0 3eJ.9 502 1

a

:
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 42915B

Test Date: 6/24/80
Test Type: Forced Reflood (third repeat)

Blockage Configuration: 9 rods blocke6 replanar,

short sleew-a

; A. As-Run Test Conditions

Upper plenum presstre 0.275 h@a (39/> pMr$

Initial peak clad temperaturn and 8750C (1608 f 3,7C .1.98 m

location (70 in.)

Initial peak rod power 2.6 kw/m (0.79 kw/*O

Flow race 28 mm/sec (1.1 in.pte)

Coolant temperature 50 C(1220F)
0Average anci range of initial 1.83 m 5290C (520 C - 533 C)
09850F(958 ' - 992 F)(72 in.) housing temperature

,

Initial bundle water level 39.1 mm (1.54 ir.)

B. Summary Results
,

C. Comments:

Inlet mass flow: approximately -1.5%(a)

Housing

temperattre

at midplane: -1% linearly increasing to approximately +5% by 250 seconds (a)

a. Relative to run 419078 i

i
I

429158-1
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PLECHF $EA$E7 21 000 Su4SLE 7ES7 SEatts
RUN Nup0ft429150

000fELEV 71987tAL MAIIMUM 7ER*Et&7URE TURNe00un0 Out4CH OutNCH
CNhs.l NO 47 PLOOO FEMPERA7paE RISE 7tnE FE9PREa7Ung 71ME

80E6 PD (DEG P S (OE6 PI (S EC ONOS) 10EG Pl (SEC0405)

24 3= 3 9 1979. 1212. 137.8 31.9 765.. 98.4
4C 3=- 3 11 1217. 1315. 9 0.- 29.0 066. 95.4
1C 4= 0 14 1300.a 1440. 14 9.e 32.0 011.- 141.0
24 S= 0 17 1370. 1625. 255.s 59.0 794 220.9

24 S= 7 21 1403. 1794. 304.8 06.5 930. 291.6
10 L. 2 50 1424 1740. 315.1 70.0 9115 354.7
20 6= 2 53 1909.1 1944. 33 Set 97.0 693. 300.1
30 6= 2 50 1552. 1856. 304.8 06.S 070. 350 5

SC 6= 2 61 1485. 1901. 316.8 07.0 903. 147.0
10 6- 3 63 1434. 1751. 315.8 07.0 0 6 3.e 311.3
40 6- 3 60 15305 1947. 317.1 07.0 074. 369.7
50 6= 3 69 1421. 1902. 101.' 122 0 040. 4C3.7

24 4= 4 70 1446.- 1762. Steel 93.0 824.. 301.0
206=4 72 1530. 1970. 340.8 79.5 040. 301 6
30 6= 4 75 1963. 1909. 345.' 06.5 917. 370.9
3C 6= 5 OS 1399 1942. 343 8 07 0 004.. 305.6

3E 6. S 66 1470. 1790. 120.' 09.S 094 391.0
SC 6- 6 95 1900. 1966. 306.1 09.0 930.- 399.7
30 6= 6 96 1944 1930. 395.' 07.0 947. 304 6
44 6- 4 97 1430. 1000. 370.' 96 0 010.- 4C2.6

4C 6= 6 90 1952. 1946. 394.' 96.0 961.- 391.0
SC 6 6 101 1460. 1809. 349.' 109.0 951. 306.7
1C 7= 0 110 1431. 1601. 250.i 56.5 724.i 442.9
20 7= 4 111 1470. 1690. 220. 39.S 775. 437.0

30 7= 0 115 1497. 1752. 255.' 30.0 017. 422 0
50 7= 0 117 1369. 1634 265.' 75.0 744 449.0
20 7= 4 120 1494. 1774. 320.' 00.0 910.. 472.7
2C 7= 6 121 1471. 1904 334 72.5 775. 477.9

ZE 7= 6 122 1200. 1972. 294.s 57.5 665.- 409.S
34 7- 6 123 1422. 1737. 316.* 03 0 799. 469.6

30 7= 4 124 1971. 1917. 3468 74.5 044 466.9

40 7= 6 127 1464 1790. 334.' 74.5 010. 471 2

SC 7= 6 120 1413. 1753, 340.1 86 5 007. 460.0

1C 0- 0 1 31 1206. 1665. 370.' 05.5 742. 505.0
2E 0= 0 133 1172. 1526. 354.1 65.0 695. 490.0
30 0= 0 1 36 1337. 1759. 422.1 96.S 054 603.9

50 0= 0 130 1194. 1599. 405.4 117.0 603. 512.3
SC 0= 0 139 1309. 1707. 390.1 115 0 796. 504.9
1C 0- 6 1-1 1D54 1437. 392.* 30 0 607. 530.0
10 0- 6 142 006. 1261. 4 S S.i St.S 627. S19.0

i
,

2C 0= 6 143 1143. 1S25. 302.1 77.0 640. S31.0
40 0- 6 149 1227. 1645. 410.' 07.0 730. 522 9
50 0- 6 1 40 1D90. 1429 339.1 66.5 617. 125.0

30 9- 3 154 90S. 1425. 439.s 117.0 693. 522 0

4C 9= 3 1 54 1964. 1430. 372. 09.5 662. 532.0
1010= 0 161 579 1110. 539. 151 0 633. 550.0
4010= 0 164 921. 1275. 153.1 97.5 634.: 554.0

5010= 0 167 732. 1142. 410.1 124.0 745. 477.0

2A11= 0 169 502. 002. 220.' 116 0 637. 469.0
4C11= 0 **C40 7 METR 0C00PLE D674*
1911= 4 172 201. 049. S 6 0.s 166.0 490. 539.9

42915 B-2
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OU4 429135 HEATER POS STAftSitCAL DATA

int 7t4L 7EMP IDES FI MAI TE RP (DEG F1 Tu84440040 714E (SEC)

ELEW RAI MIN 4EA4 MAI MIN REAM MAX Mig RE44
12 618.4 577.0 600.3 653.1 S97.2 610.0 7.0 7.0 7.0

24 896.1 004 0 838.8 941.8 857.2 880.4 15.0 12.5 14.0
39 1216.7 1075.0 1124.4 1315.2 1211.8 1253.1 31.5 25.0 27.9

i 44 1361.1 1248.1 1293.3 1950.6 1420.3 1473.9 53.0 32.0 40.1

! 60 1474.4 1330.1 1305.8 1685.4 1964.6 1614.9 59.0 39.9 46.9
67 1977.4 1470.1 1503 6 1882.5 1757 5 1906.9 e6.5 57.5 72.4

70 1607.7 1486 2 1539.7 1949.9 1804.4 1873.3 93.0 74.5 80.4
71 1994.7 1410.1 1504.3 1948.7 1729.6 1937.5 96.0 74.5 82.6
72 1474.6 1411 6 1457.0 1812.3 1707.3 1772.9 95 0 77.5 04.4

74 1594.1 1424.5 1901 3 1900 6 1739.7 1926.8 99.0 70.0 00.1
79 1589.5 1421 1 1512.2 1910.9 1750.8 1837.0 122.0 79 5 .'t . 2'

76 1600 1 1443.3 1912.1 1914.3 1762.0 1942 6 96.5 79.5 09.e

77 1599.0 1306.7 1903.9 1946.4 1735.2 1956.0 96.5 79.5 86.8

79 1980.0 1422 3 1491.1 1965.9 1762.0 1964.1 109.0 76.5 90.5

84 1501.6 1356.9 1430 9 1793.1 1986.3 1685.0 07.0 35.5 61.9

90 147G.7 1287.7 1409.0 1816.9 1572 2 1733.3 69.5 48.5 75.5

1 96 1392 2 1172.0 1205.5 1765.3 1925.7 1680.5 117.0 65.0 95.1

4 102 1226.7 0 06 .2 1076.9 1645.0 1260.9 1461.9 115.0 54.5 83 8

l 111 1945.7 6 60.2 960.5 1437.7 1205.6 1329 1 170.0 S1 0 92.2

1 120 921 4 5 79 .3 750.4 1311.0 1110.2 1212 3 163.0 97.5 1 30 . 1

I 132 607.4 404.0 557.8 531.3 798.2 810.6 156.0 05.0 119.0
138 696 3 280.0 474.6 984.1 808.5 896.6 166.0 117.0 141.6

O
(j 7ERP RISE 8084 Fl SUENCH TEMP (CES FI 00E1CH ft4E (SECB

($ 6LEW NAM RIN MEAN MAX MIM MEAN MAE M11 MEA 4

00 12 20.2 14.7 17.0 626 1 590.9 603 7 11 5 10.0 10.7
8 ** 60.4 42 3 49.6 763 1 713 2 736.4 39.5 36.9 39 3j \d'

34 142 9 98.5 120.7 065.6 764.8 805.7 100.9 95.4 98.4
4e 204.1 1 40.6 178.6 938 2 010 7 800.1 142.9 137.4 140.9
49 299.4 211.0 229.1 064.7 764.3 903.5 238.8 220.8 231.8
67 327.6 274 1 383.3 957.4 871.5 922 1 300 8 281.7 291.4
70 346.5 312.9 333.6 993.3 009.7 944.5 320.7 309.8 117.5
71 3S4.0 316.9 333.2 1006.7 870.9 953.2 365 8 317.7 332.8

j 72 317.5 2 95 .7 315.9 930.4 841 9 090.6 347.0 328.9 338 1
74 300 5 293.0 325 0 1126.0 692.5 977.7 300 1 348.2 160 1
7S 380.9 #Sisx 329.6 934.9 037 4 005.7 403.7 331 3 372.0
76 355.0 J14 2 330.4 1011.5 023.7 907 1 391.6 365.7 378.2,

i 77 380.8 327.6 352.0 937.0 023.6 884.5 199.9 181.8 300.9
; 78 401.0 335.0 173 0 961.1 010.2 895.0 400.6 384.6 3 87. 7

84 306.3 219.6 254.9 817.! 707.0 754.6 494.6 422.0 439.3
1' 90 340.7 204.5 324.3 887 5 665.5 796.7 492.0 457.8 473.5

96 432.0 353 7 395.0 054 5 682 5 761 1 512 3 483.9 500.4
t 102 454.7 336.6 304.9 730.3 500.0 629.1 539.0 S19.0 S20.1

111 574.6 248 1 360.6 745.1 562 1 644.5 549.0 481.0 526.6
120 592.2 353 1 461 9 745 1 611 0 $38.0 565.0 477.0 547.5i

132 347.3 1 90.8 252.0 689 2 599.6 642 0 449.0 27!.2 199.7'

130 568 1 267.2 422 0 S19.6 468.6 500.7 569.0 377.7 519.4
,
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

R un: 42715C

Test Date: 8/27/80
Test Type: Forced Reflood (second repeat)

Blockage Configuratica: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test C onditions:

Upper plenum pressure 0.275 MPa (39.9 psia)
0Initial peak clad temperature and 874 C (16060F),4C 1.70 m

location (67 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft) |

IFlow rate 28.2 mm/sec (1.11 in./sec)
Coolant temperature 490C (1210F)

Average and range of initial 1.83 m 503 C (4910C - 5110C)
(72 in.) housing temperature 9380F (916 F - 9510F)
Initial bundle water level 36.1 mm (1.42 in.)

B. Summary Results:

C. Comments:

Inlet mass flow: -5% for 20 seconds, +3.3% to 50 seconds, +0.5% to 150 seconds,
+3% to 175 seconds, and +1% thereaf ter(a)

Total power: +0.5% linearly increasing to +1%(a)

Housing

temperature

at midplane: -2% linearly ;mtessing to -5% by 250 seconds (a)

a. Relative to run 43315C

42715 C-1



d13 3kJ 53 T531 71 yrc snw013 13fJ 1i333$
wet 4rW93P+21TC3

500/313A 23611!fl hTV T WC W 11Wd45TlnsI 1nt6TnorhC o n3 W3 H rr3 N3 H
3Hv>* WO va d1000 23 h.3 u virk s tff3 atul 13Wdv3 var 33 liW3

)030 ot )C3S fi telS di )53:th014 )039 dI 9533ON05(

29 t- E 6 1042* T2ZT* TC1* E6'0 8Tt* 09*A
93 E- C fi tit 9' ff91* TE C * 21* E 049' 69*9
13 9- 0 1$ ttG0* tCFC' T&C* 40'0 tlO 169*9
2T G- 0 14 t t60 * 1959' 299' 59*0 081'* !ts*L

iD GL 21 1$09' T168' 26 2* 92*0 610' F L A' L
10 9 - 2 50 1919 T LO& * 72e' sE*G 644* ttO'L

20 9 - 2 C( 1 + 6 L '' t 49P * 250* 00*G 9t9' E91*6
10 9 - 2 6e 1G59' 119T * 2CE* t0* 0 !CT* 59t*0

99 9- 2 90 159C* 1167' 221* 9t 0 62l* tE ** (
G3 9- 2 91 T+tt* 1100* t06' 86'*0 ft59* 524'9
109 - E 95 199t* fitl* 259' A3's 692* t50*(

GC 9- E 96 itet* f irT * ?( l' tE*C 1006' EEt'L

FV 9- 9 20 199$* i t t9 ' 72t* 60*6 1118' ttE'G

tE 9- 9 LG 1GLt' te tt* 259' 9e*S 604' EC6*9
20 9- G 99 TC99' ittl' 796* 16*O 969' !tt*4

C3 9- 5 96 166t' f601' t0 L' 96*6 619* t99*6

ta 9- 5 69 1521* ILCt* 229' le'G 69t* 89E*1
E3 9- 9 66 1549* T614' tts* LL* E 6tt* tlA'l
CG 9- 9 69 1 ggt' teaC* tt** 60*0 092* f6Z'9
tf 9- 9 64 1495* ? lle * E04' 91'0 6fO' E92'L

t76 46*E 659+ tst*g93 9- 9 68 151+' T60t*
2 9 t'* 92*0 6+1* - ttE*6G3 9- 9 101 1G4+* 7191*

13 4- 0 110 1420* 7994* 2t9' %0*0 tt** 921*9
26 4- O III 1+t0* topT' ?9t' 26'0 179* 416*4

LC 1- 0 ttE 1+C6' TAFT' 79t* 19*G 949' 4t t* 4
G4 4- 0 111 ttGt* T C 6D * ?tt* tt*C 199' 41S*2

t tic t02' Gt*0 tf2* 46 0*6ts L- 9 120 1420* ftll'* ttZ' C 2* 0 PTF' 49t*623 4- 9 121 144t*

23 4- 9 122 1262* TC99* 2L** 98'C 19T* *(0*6

tt L- 9 !? ( 1410' TL0f* 26t' GE*G 240* 49A*C
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53 4- 9 120 1919 106** 281* G t* 0 46 * * 942*6
13 6 - 0 ttt 12 E 1'* T971* t8** 96*G 172* 960*0
23 9- G tE( 1C00* 1C01* 501* 51*0 lt9' 910*6

CQ 6 - 0 119 126** TLit* 416' 09'G lts* 499*s

59 6- G ttS 1164' TC42* C9 sa eZ*O ttO' 64t'0

1991 t29' L6'5 100* 910*663 6 - 0 1(6 ftt9'
13 6 - 9 191 10tE* T940'' SO C* SB*E Gtt* 512'1

10 6 - 9 192 LLt' 1746' tLL* 112'0 909' +62*0

23 b - 9 ee g TC 3h3D WC3 cad 1 3 eV Jve
tt B- 9 195 tist* 14G4' E0t* 4 E' 0 912* 52(*0

60 0- 9 190 10 G9 ' T+79' E9C* 62*0 974' git *3

EL 6- E 154 62+* tf60* 41+* 11 G * 0 9T** 52**0

ta 6- 5 159 tot 0* itst* t7s* 5 4* E eiT' sts**

101t- 0 191 599* 1091* +lC* 19t*0 422' ++0*1
961C- 0 199 004 122e' t41* 69'E 900* 650*6
GC10- 0 tot 120'* tt*F' *??' tse'0 091* 955'9

2111- 0 190 CLE* 499' Z1C* 6E*0 970* tis *t
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET
.

Run: 13315C

Test Date: 8/29/80
Test Type: Forced Reflood (third repeat)

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. 'As-Run Test Conditions:

Upper plenum pressure 0.274 MPa (39.8 psia)
0Initial peak clad temperatt.re and 874 C (1606 F),4C 1.70 m

location (67 in.)

Initial peak rod power 2.54 kw/m (0.775 kw/ft)

Flow rate 28.2 rnm/sec (1.11 in./sec)

Coolant temperature 49 C (121 F)

Average and range of initial 1.83 m 514 C (501 C - 521 C)
,

0(72 in.) housing temperature 957 F (934 F - 970 F)

Initial bundle water level 35.43 mm (1.395 in.) ~

B. Summary Results:

C. . Comments:

Inlet mass flow: +4.5% for 50 seennds,0% to 220 seconds, and +1% thereaf ter(s)

Total power: -0.3% constant (a)

Housing
,

temperature s

at midplane: +3% linearly Increasing to +5% by '250 seconds (a)
~

:. ,

Y ,

~

a. Relative to run 42107C
.
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FLECM7 Sta5ET 21 R30 9'J93tE TEST Sta1ES
and NOP9E843315:

e31/ELEV flitital Partmum TE48En&TURE Tus4AROUNO QUE1CH QUE NC H
CH49. 40 47 FL100 TE M* E saf ue E 815E TI1E TE98tE4TueE TIME

(3E3 'l (DEG Fl (OES Fi 15EC3405) (CEG 83 (SEcom013

24 33 9 1091. 1215. 134.1 34 5 870. 87.0
4C 3- 1 11 1249 1346. 100.' 25 5 841. 99.4
10 4- 0 14 1151. 1520. 1 % 9. 44.5 868 151.8
24 5- 0 17 1433. 1644 241.i 54.0 852. 229.9

24 5- ? 21 1439 1785. 257. 64.0 925. 288.7
10 6- 2 53 1467. 1693. 226.i 79.0 962. 359.9
23 6- 2 53 1436. 1756. 260.' A6.0 651. 373.0
31 6- 2 59 1553. 1754 231.1 64.G 635. 380.7

45 6- 2 60 1550 1784 225.- 64.0 935. 366.8
5 6- 2 61 1461. 1763. 332.i 93 0 598. 369.8
10 6- 3 63 1455. 1711, 256.i 86.0 985. 368.9
53 6- 3 69 1475. 1706. 232.1 49.5 938. 371 7

24 e- 4 70 1453. 1723. 270.i 62 5 1011. 301.6
34 6- 4 79 1572. 1826, 254.' 54.0 903. 370 7
20 6- 5 84 1552. 1836. 294.s 82 0 859. 189 1
3: 6- 5 45 1517 1901. 134.8 64.0 372. 376.7

3E 6- 5 A6 1519 1748. 229.' 81 5 146. 375 7
3: 6 h 45 1553. 1913 330.i 81.0 962. 387.7
30 6- 6 46 1557 158*. 327.i 82.0 818. 4G8.5
44 6- 6 97 1465. 1754 259.1 62 5 90?. 386.6

4* o- 6 49 1992. 1897 315.4 78 0 924 394.6
5* 6- 6 101 1937. 1758. 2 ! 1.i 69.5 925. 387.9
1C 7- 0 110 1438. 1651. 212.i 49.0 775. 432.9
29 7- 0 111 1452. 1659 238.: 28.5 716. 429.7

;

13 7- 0 115 1477. 1711, 234.' 30 5 649. 445.0
59 7- 0 117 1394 1613. 229.- 51.5 781. 425.9
2% 7- 6 1 20 1444 1722. 276.i 52.C 818. 469.4
2 7- 6 121 1457 1772. 3151 62.5 747. 483.7

ZE 7- 6 12? L285. 1536, 241.' 63.5 723. 460.5
34 7- 6 123 1426. 1709 252.i 52.0 798. 458.7
33 7- 6 124 1463. 1763. 330.i 51 5 512. 471 8
el 7- 6 127 1457 177C. 113.- 62.5 790. 481 9

5: 7- 6 1 29 1440. 1711. 270.' 56.5 778 454 1
1 9- 0 131 1264 1633. 169.i 84 0 746. 516 9
ft 8- 3 133 1099 1541. 452.i 91 0 797. 498.9
31 8- 3 1 36 1927 1730. 432.s 82.0 833. 509.8

54 8- 3 138 1226. 1567. 140.i 86 5 710. 495.4
SC 4- 0 139 1361. 1679. 318.e 81 5 831. 485.9
10 8- 6 tot 1356. 1448 162.1 62.5 578. 544.6
13 8 6 142 937 1295. S t e.' 52.0 593. 527 7

2 8- 6 *e 9 ai T4 Eeg 3C3UP LE 34TA *
44 8- 6 145 1170. 1459 29%.I 49.5 610. 543 9
53 8- 6 148 1036, 146C. 164.s 93 5 653. 529.9
33 9- 1 154 962. 143b. 468.' 93.5 588. 552.0

4: 9- 3 156 1345 1376. 331.s 64.0 581. 542.0
1310- 0 161 559. 1J78. 459.1 155.C 263. 482.0
4510- J 1 64 915. 1235. 340.8 95 5 603. 569 0
5110- 0 167 722. 1J73. 351. 97.0 685. 460 2

2411- 0 1 69 599. 912. 224.s 121.0 618. 387.0
4:11- 0 1 70 730. 1001. 130.i 93.5 435. 558.0 i
1311- 6 1 72 619 531. 413.s 146 0 558 438.0 |

|
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eug 43315: ME4TES 010 SF4FISTItat DATA

19tTtal TE18 (3E3 F3 M40 TEM * 43!G 89 TWO1441J40 T19E (SECS

ELEv g41 p14 1EA9 R4I Ml4 4E44 M4E Mit REA4
12 694.6 600.4 629.6 695.2 613.1 641.0 60 S.3 5.6
26 906.2 #13.6 963.3 450.1 062.3 705.0 15.0 13.0 14.0
33 1245.2 1003.9 1151 6 1345.6 1215.3 1274.9 36.5 25.5 32.6
49 1301.2 1907.3 1346.0 1560.3 1923.3 1537.6 50.5 30.5 47.2
43 1439.1 139R.6 1403.4 1700 5 1643.9 1673.4 04.0 54.3 64.3
47 1609 0 1478.9 1517.5 1921 2 1769.* 1912 9 01 0 64.0 72.5
F3 1992.9 1470.3 1547.4 1962.5 1921.6 1999.3 91.3 79.5 05.6
71 1547.9 1447.3 1917.1 1905.1 1764 2 1949.3 91.3 01.J 05.6
72 1501 9 1490.6 1436.3 1910 1 1909 6 1907.9 92.5 63.3 77.0
74 1976.5 1442.5 1511 4 1784.3 1663.0 1730.6 06.3 50.5 F3 1

! F5 1595.4 1454.1 1532.6 1946.3 1603.2 1766.7 06.3 49.5 65.2
Tb 1630.3 1443.5 1529.9 1979.1 1700.5 1700.9 06.5 51.3 65.9
77 1997.0 1431.2 1929.5 1900.6 172!.9 1907.2 e6.5 64.3 77.5

j F5 1593.0 1417.9 1517.2 1311.2 1747.5 1918.9 90.0 49.5 11. 7
i 96 1491.2 1226.6 1414.6 1739.? 1443.3 164n.2 55.5 20.5 42 5

93 1462 9 1296.9 1423.4 1776.5 1535 5 1709.4 65.0 51.5 57.5
I 96 1370.4 1099.7 1207.6 1730.9 1543.9 1648.9 91.0 63.5 77.7
! 102 1169.6 a97.3 1375.1 1521.4 1195.1 1444.3 93.5 43.5 30 . 0

111 1067.5 903.3 1301 3 1436.2 1215.3 1332.4 93.9 56.5 72.14

1*3 916.0 $99 * 772.4 1307.a 1372.7 4190.1 155.. 56 5 116 2'

132 700.4 403.4 592.0 1300.6 001.3 962.7 134.0 43.3 10 F. 9
139 672.5 419.6 516.3 908.2 774.2 077.7 146.0 112.0 129.84

k
(j TEMP O!5E (3!G sp eye 1C4 ZE4P (3E3 Fl oJE1:1 T!1E ISECS
[y ELEW 14Y Pig ifa4 RAE 414 NEAN MAR 111 NE44() 12 12.6 9.4 11 3 644.7 607.9 620.0 13 5 0.5 N.7
, 24 40.7 32.6 41.7 776.4 742 7 754.5 40 . 5 35.0 30.6%d 13 149.9 1CD.4 127.4 976.0 007.1 940.5 99.4 07.0 94.449 274.3 169.9 190.7 900.7 060 3 900.7 152.9 146.0 153.543 330.4 283.1 270.1 412.6 799.4 054.7 237.3 229.0 232 347 312 1 286 6 295 5 979 5 999.4 131.6 291.0 203.7 200.273 364.0 333.9 357 1 1030.0 912.5 349.4 320 6 313.0 3 22 . 1

'[ 71 357.2 315.1 328.2 953.5 053 7 306.3 133.7 322.9 320.2F2 315.0 300 1 311.6 907.7 973.4 300.S 325.5 322.9 324 174 263.4 194.3 219.2 1370.9 650.9 925.6 300 7 293.5 355 1
4

'S 273.6 166.7 234.1 305.0 704.9 315 0 370.7 360.0 169.0
76 291.6 103.4 252.0 1014.1 040 .5 310.7 390 7 301.6 361.37F 339.0 220.9 277.9 171 6 059.0 119.4 3 40 . 6 369.5 101.1
79 333.3 221.0 301.7 999.2 017.5 313.4 404.5 342.6 304.9
in 271.0 207 6 233.6 036.S 694.5 F50.1 445.0 396.9 425.0

4 33 332 4 240.' 296.0 010.4 723 2 790.0 483.7 423.5 464.0
26 452.2 31A.3 361.1 070.6 719.9 F92.4 516.9 405.9 S01 1

112 454.1 200.5 373.1 653.3 579.4 614.2 546.0 527.7 537.0
,

111 467.7 263.3 331 1 640.9 161.3 593.0 952.0 422.4 5 23. 6j 123 592.6 796.4 417.7 770.2 203.4 S01 9 572.5 303.5 513 9
132 317.9 223.3 269.9 642 2 435.3 574.0 554.0 267.2 371.9
139 421.4 271.4 361.4 507.6 205.6 477.0 531.0 10J.5 412 1
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 43115D

Test Date: 10/22/80

Test Type: Forced Reflood (third repeat)

Blockage Configaration: 21 rods blocked, noncoplaner,

short sleeves

,

A. As-Run Test Conditions:

Upper plenum pressure 0.279 MPa (40.4 psia)

Initial peak clad temperature and 8730C (16030F),3C 1.78 m
: location (70 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/f t)
Flow rate 28 mm/sec (1.1 in./sec)
Coolant temperatum 500C (1220F)
Average and range of initial 1.83 m 5110C (5010C ' 5180C)-

(72 in.) housing temperatum 951 F (9340F - 9650F)
,

Initial bundle water level 42.5 mm (1.67 in.)

B. Summary Results:

|

C. Comments:

i

|

.

43115 D-1

- .- . , - . . _ . . _ . _ _ _ _ _ _ . _ , _ _ _ _ _ _ _ . _ _ __ _ _ _ _ . _. _ ,. _ . ~ _ - _ ,.._____... ,-,.,- - . -_- . . . . ._



..

|

|

F6sCHT &E A$d 7 21 4 00 SUN 3L? 7E S7 SE41E S
404 hum 844431153

RJo/iLEV 71hli3AL naalMUM 7 Emete 47 Hee 700NA*nU40 Q Liko n OuthC>
CHAN. hd af $1CJD fiP# # AfuRE R15E 714E 7tdPREATLuf fini

4046 P3 (JsG F) (CEG Fl (SEC3Mn$) fdEG F8 (SECJm05)

24 3- 3 7 ACIC. 1205. 134 31.0 abC. 90.2
4: 3- 3 9 11%C. 1323. 133. 34.5 e47. 50.4
1C 4- 0 LG A3CS. 1463. 159 35.5 906. 128.8
24 >= 0 13 1345. 1060. 295. 70.5 to). 225.4

26 5- 7 16 1917. 1744 267 60.3 908. 281.s
23 6- 2 SC 1527. 1795. 268 49.0 926. 316.4
33 6- 2 SS 4313. 1828. 315. 58.0 264. 6G4.C
SC 6- 2 59 1541. 1795. 255. 70.0 e79. 338.4

13 6- 3 on 14:1. 1761. 279 69.5 1CS2. 291.6
41 6- 3 oc 1344. 1832. 283. 57.5 962. 331.4
SO 6- 3 et 14 74 1758. 293. 71 5 92 4. 338.t

26 6- 4 70 1430. 1765. 295. 66.0 1037. 313.6

35 6- 4 * * e aw IM t RPd6 JUPLi 04 7a*
19 6- S e2 1441. 1760. 293. 80.5 1459. . .7
23 6- S * * d ab i na EPGCJ u7Ls 0A 7A *
3 6- S eS atCW. 19J4 334. 57.5 *21. 346.7

3E 6- S oo ASCC. 1751e 2*1. 72.0 o94. 343.4

3C 6- 6 47 4S44. 1926. 334 59.5 va*. 328.1
33 6- 6 9e 1544. 1979. 313. 59.5 640. 359.4
44 6- 6 AJO 1416. 1794 314 59.0 693. 374 3

4C 6- 6 101 1511. 1921. 350. 82.5 1G2 e. - 353.e

SC 6- 6 403 153c. 1818. 280. 93.0 .30. 341.4
1C 7- 0 * *e ab i nanM00JuPLi 0a74*
2e 7- O all 144). 1713. 268. 18.5 761. 371.C

i

30 7- 0 112 1411. 1748. 276. 48.5 736. 3v3 4
St T- 0 157 1415. 16J6. 251. 47.5 697. 4Co.4

24 7- 6 121 1440. 17SS. 315. 48.5 av 7. 405.7
2; 7- 6 122 144*. 1792. 368. 72.0 607. 441.4

.2E 7- 6 123 13C9 1568. 259 49.0 e19. 420.
3a 7- 6 s24 1*ao. 1739. 302. 59.5 ecs. 421 0
34 7- 6 s2h s*cs. 1770. 322. 58.5 4ct. 4C8.5
45 7- 6 424 a411. 1759. 331. 97.5 e 0 7. 434.5

S: 7- 6 124 1436. 1725. 290. 57.5 649 946.5
1; i- 0 IJ2 12(!. 1516. 382. 91.0 73L. 474.4
2! 4- 0 134 11sC. 1443. 323. 62.0 726. 444.5
33 s= 0 s37 1324. 17,1. 412.. 71.5 eJ7. 445.4

SS s- 0 139 1211. 1611. 340. 71.5 644 471.6
SC 4- O a40 134e. 16e4 336. 72.0 e03. 441.4

1C s- 6 161 1 Cat. 14=1. 431. 82.5 59t. 510.C
13 1- 6 192 etS. 1422. 557 92.5 714 4e4.7

2C s- 6 1,3 14%A. 1500. 400 83.3 Ses. two.C
44 s= 6 143 11)v. 1527. 34a. og.3 o;3, *g3.g

50 s- 6 Lee 1415. 169C. 375. 80.0 c87. *76 4
30 .- 3 ASS 9ec. 1456. 476. 98.0 eed. 4 91. G

4C 4- 3 as? 1019 1*26. 407, 84.0 o7c. 4,1.4

1010- 0 160 641. 1126. 515. 139.0 109e. to).4
4413- 0 to) e 12. 1236. 164 92.5 694 327.C
S313- 0 164 749 1121. 378. 115.3 09e. 476.4

2a11- O sof Slo. 632. 256. 121.0 231. 441.5
4: 11- 0 165 614 1041. 366. 114.0 *ee. 520.C
1311- 6 170 241. Fv4 513. 142.0 297. 4o0.G
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esm 4J115D HlaT18 8JO STAT!5fical 04TA

ihallaL Inne 46&o fl Max TEMP (DEG Fl TU#Naddunc T4Mi ( SEC l

tick Mad Fab Ptah MAX MIN 984N M&? Pah PEAh
12 015.e SS$.2 172.4 627.4 571.6 590.3 6.5 5.S 5.a
2+ 7 79 . 3 103.4 111.3 433.3 816.8 825.0 13.5 13.S 13.3
39 11ov.e 100* . * 11Co.1 1322.6 1204.5 1246.7 34.5 31.0 32.7
to 13 ut. e 42o .o 42%=.7 1463.4 1463.4 1463.4 47.0 33.S 41.3
6u 14w1 4 AJ 72.0 1910.2 1763.1 1658 1 1700.4 71 0 SS.G 46.a
67 .Sww.4 4477.4 Ativ.4 1843.6 1744.1 1791.7 60.0 to.S 53.0
70 1602.6 4224.5 1;oJ.o 1900.6 1833.8 1967.2 69.5 te.S 19.0
71 1539.5 453v., 1S39.5 to40.6 te40.6 1840.6 49.0 45.0 49.C
72 15ot.S 4379.2 1:22.1 lo76.8 1673.4 1803.5 81.0 4o.2 So.8
7* 156 .t 4419. 3 1$12.1 1877.9 1733.0 1794.1 79.5 4%.o 62.0
72 A S to . t 197*.2 1:63.5 1631.6 1735.2 1781.5 71.5 57.2 63.3
7o 1So3.1 140,.y 1532.0 1483.6 1744.1 Inta.2 70.0 57.S el.4
77 lo00.4 440a.7 1324 3 1909.7 1750.8 1826.4 62.0 27.S 70.4
To 1Soo.t 443%.2 4132.2 1425.8 1746.6 1946.9 83.0 $1.5 65.4
de 14 71. C assa.C A41s.2 17S3.1 1605.8 1690.0 71 5 3a.C 44.6
9w 14o7.o asus.A 1905.o 1792.1 1567.0 1702.4 79.5 47.6 $9.0
90 1377.2 11d u .2 4473.4 1768.7 1443.0 1629.6 84.0 ti.w 73 2

102 147v.A se4 0 1C59.5 !$26.0 1 332.0 1451.8 92.5 45.C 72.7
111 to23.1 o ot . % %72. 7 1445.9 1163.7 1329.6 98.0 6o.S 61 3
12u e 72. 2 osv.o 113.o 1245.2 1120.3 1173.0 159.0 SC.0 122.3
132 o7*.* 27c.S tia.w 104C.e 432.3 93R.7 121.0 92.5 109.2
13e 653.7 2ea.3 4s7.9 977.9 794.0 962.5 142.0 121.G 13C.3

k
be

[[ TePr sab6 such F # 3UtnCH T11P IDEG F3 OUtmCH 11Mt 151C )
"

il t . Ha4 P4 h raan 4AE MIN Mfa4 MAX Pih Ptah
h 12 lo.4 12.C 14.w 6J6.3 56o.3 591.4 10 1 1.4 9.0
Ad 2* 5*.6 $4.4 $3.7 729.8 717.3 ?!3.6 32.9 J2.4 32.0

39 4 4o. S 432.o 13o.5 o20 2 797.6 831.4 93.9 %C.3 91 3
4e 17e . c ato.o Aso.7 905.o 154.5 852.1 140.9 120.b 134.8
ou 2**.e 471.7 ed4 1 962.7 833.0 e13.0 231 8 211.6 223.C
of Jo 4. 2 4to.1 272.3 1024.3 e96.6 443.7 294.7 2 e 3.7 276.e
79 369.3 2vt.w 363.o 1343.7 915.7 979.7 293.7 275.o 2o6.7
71 30J.7 30w.7 40w.7 v66.1 966.1 966.1 307.9 307.9 307.9
72 2=v.i 2Sc.) Jil.4 950.1 634.3 905.6 126.4 251.6 3C7.6
7. 31o.1 24o.2 4e2.1 1049.2 776.3 997.3 351.7 246.> 315.C
73 2vo.5 2Jv.s 270.0 1052.0 431 2 959.8 338.8 294.6 322.9
fo 317.7 24w.2 its.o 1037.3 e55.6 916.4 361.0 313.6 34C.2
77 3o9.C 23a.2 3C3.1 1059 1 e45.8 953.3 363.5 30t.7 343.4
To 344.5 202.0 314.7 1024 2 475.9 453 3 374.3 331.9 354.4
d* 2d2.5 23w.4 27*.o 816.3 646.7 751 3 413.7 37J.0 390.G
90 304 . 2 22a.C iso.c 897.5 75 9.2 816.6 441.4 302.o 417.7
9a 411.c s97.4 3:*.2 e73.C 670.6 763.8 497.6 434 0 454.3

102 $57.C 2bv.0 3 2.3 713.9 537.6 631.6 510.0 4 74.t 452.7
R11 470.C 2)v.S 35o.4 678.3 S41.8 628.0 521.1 474 9 491.6
129 574. 9 32*.o 437.4 109o.C 573.8 653 3 537.0 3 o 7.9 4ev.4
132 3co. 4 23).o 442.o 291.4 444.2 533.0 520.0 444.> 47o.8
13e $12.7 32J.5 31 .o o08.3 493.0 559.2 532.0 314 3 458.6

_ _ _ _ _ . _ _ _ _ .
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK
|

SUMMARY AND COMNENT SHEET

Run: 43215D

Test Date: 10/22/80
Test Type: Forced Reflood (fourth repeat)

Blockage Configuration: 21 rods blocked, noncoplaner,

short sleeves

A. As-Run Test Conditions:

Upper plenum presstre 0.277 MPa (40.2 psia)
'

Initial peak clad temperature and 874 C (16050F),3C 1.78 m0

location (70 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/f t)

Flow rate 28 mm/sec (1.1 in./sec)
0Coolant temperature 51 C (123 F)

516 C (506 C - 5230C)0 eAverage and range of initial 1.83 m
9600F (94W - 9740F)(72 in.) housing temperature
,

Initial bundle water level 74.9 mm (2.95 in.)

:
'

B. Summary Results:

C. Comments:

Inlet mass flow: +1.5% for 70 seconds, -0.5% to 140 seconds,-2% to

210 seconds, and +0.5% thereaf ter(s)

Total power: -0.75% constant (s)

Housing

temperature

at midplane: *1%(a)

I

a. Relative to run 43115D

43215 D-1
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FLECHT SE45ET 21 R10 SJ43LE TEST Sta!E5
som muP9E443t153

a01/ELEv T11tT14L pastmug TE 4* E e 47U n E 70a4440U40 GUE 4C H GUE4CM
CH44. 40 47 FLOOO TEM 8E4470*E 915 E TLME TE4P8EATU4E T1RE

(3ES FI ISES FI (DEG Fl (SEC0405) (DEG Fl (SEC0405)

24 3- 3 7 1071. 1222. 131. 34 0 827 98.7
4C 3- 3 9 1214 1337. 123. 31 5 832.6 97.9
1C 4- 0 10 1310, 1463. 153. 41.0 844 136.0
24 5- 0 13 1304 1675. 290. 76.5 042. 235.4

24 S- 7 16 1470. 1737. 257.- 61.0 095. 289.6
206-2 50 1933. 1777. 243.' 47 0 944.* 315.3
31 6- 2 SS 1916. 1809. 283.' 59.0 260. 600.0
SC 6- 2 59 1935. 1779. 243.- 64 0 991. 344.9

f

11 6- 3 61 1491. 1743, 262. 69.S 920. 329.4
49 6* 1 66 1547. 1916. 259 60 0 936.1 338.4
S3 6- 3 44 1471. 1734 tt3. 70.5 074 353.7
24 6- 4 70 1463. 1753. 290.8 66.5 954 321 0

ll 6- 4 ** eam 79E# M3C0UPLE O474*
10 6- S 52 1444 174C. 276. 71 0 993. 343 8
23 6- S * * s4i 79E993C0UPLE DA T4*
3C 6- 5 85 1630. 1987 297. 67.0 930. 392.4

3E 4- S 96 1493, 1731. 238 69 5 936. 320 0
3C 6- 6 97 1'S99 1913. 324 65.5 929. 361.4 i

31 6- 6 49 1568 1962. 294 61.5 920. 353.2 '

44 6- 6 100 1472. 1785. 313. 67.5 902. 170.9 j

4C 6- 6 tot 1972. 1904 132. 89 5 1023. 399.9
SC 6- 6 101 1932. 1904 273. 47.S 930. 168.0
1* 7- 0 * * t 4n T4Eee3ggyp Lg 0a7 a*
29 7- 0 111 1442. 1703. 261.8 49 5 S26. 352 0

31 7- 0 115 1463. 1722. 259.' 46 5 757. 191.0
34 7- 0 117 1346. 1585. 239 45.0 701. 414.0
29 7- 6 121 1412. 1742. 310.' 55.0 939. 390.0
2C 7- 6 122 1414 1778. 164.s 67.5 503. 457.9

ZE 7- t 123 1243. 1531, 230.* 45.S 433. 427.S
34 7- $ 124 1426. 1725. 249.' 61 5 848. 429.9
39 7- % 1 25 1440. 1773. 113. 66 5 981. 416.9
49 7- 6 124 1449 1774 125.i 66.5 031. 4SC.9

SC 7- 6 129 1424 1709 254 64 5 570. 427.9
1C 8- 3 132 1231. 1566. 155.- 92.0 759 4e6.0
ZE 4- 0 134 till. 1447. 116.' 92.0 749. 467.0
39 8- 3 137 1330. 1715. 355.* 71 0 eS6. 456.9

SS 8- 0 139 1264. 1997. 131.s 68.0 693. 409.9
SC 4- 3 140 1346 1667. 121.i 67.0 037. 460.0

i IC 8- 6 tot 1039. 1415. 410. 94.0 635. 519 0
i 10 4- 6 142 SSA. 139C. 131.' 101.0 654 517.5
i

.

2C 8- 6 143 1091. 1490. 409 88 5 595. 509.8
45 e- g 145 1174 IS1p. 144 S 7.0 661. 113.0
S30-6 148 1137 1446. 139. 60.5 661. 502.3
30 9- 1 ISS 995. 1436. 450.- 96.S 640. 502.0

40 9- 1 157 1021. 1422. 430. 89.0 634 SC9.6
1010- 3 140 914 1112. Ste. 161 0 640. 510.9
4910- 0 163 977 1235. 158. 89.0 507. S43.9
3010- 0 166 748. 1112. IS4 119.0 672. 403.7

2411- 0 167 140. 931. 252. 125.0 173. 457.9
4C11- 0 169 674 1033. 350. 119.0 499. 531 0
1011- 6 1 70 231. 798. 537. 159.0 595. 490.9

43215[)-2
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#44 432150 HE4TES 810 Sf4TISTICAL DATA

11tTral TE9e (3EG FI Man TEMP (SEG F1 Tuega83ag3 ft9E 15EC)

ELEv 14 PIN 9(ag MAN p{g g(44 mag ggq pE44

12 696.7 633.6 656.2 704.6 643.6 665.7 5.5 40 4.0
24 848.3 .a24.0 437.3 981.0 864.4 574.0 12.5 12.0 12 2
33 1213.9 1091 9 1133.4 1337.3 1222.3 1264.a 35.0 31.5 33.5
49 1310 5 1299.5 1305.0 1467.7 1463.4 1465.5 45.5 41.3 43 3
$J 1497.1 1378.6 1420 1 1756.4 1650 5 1693.8 76.5 61.0 69.3
67 1995.9 1470.3 1515.1 1862 1 1729.5 1776.0 61.0 46.5 54.8
?J 1606.6 1523.0 1563.0 1874.5 182J.3 1347.4 67.0 47.0 !7.0

71 1546.1 1546.1 1546.3 1820.3 1823.3 1920.3 57.0 57.J 57.0
72 1999.5 1974.4 1524.6 1854.2 1664.6 1786.0 92 0 47.5 tl.3

74 1564.1 1419.9 1511 6 1556 4 1705.5 1774.8 70.0 47.0 !9. 6
75 1546.8 1471 4 1503.6 1915.7 1716.3 1763.4 70 .5 56.5 66.9

F6 1579.9 14+2 9 1530 3 1561 0 1733.0 1502.1 67.5 55.0 #4.4

77 1600.3 1463 3 1519.5 1996 3 1733.5 19C9.0 86.5 67.J *20.

79 1559.5 1459.8 1531.2 1913 2 1731 9 1832.4 89.5 56.0 69.8
44 1466.4 1325.7 1406.3 1731 4 1583.0 1671.1 66.5 45.3 49.3

3J 1460.1 1292 7 1393.5 1777.6 1531.1 1692.7 80.0 43.0 61 8
36 1379.1 1131 2 1273.C 1760.9 1447.3 a611.6 92.0 66.5 76.0

132 1174.3 858.2 1350.3 1518.2 1317.3 1429.2 101.0 57.J 75.1
111 1021.2 857.1 165.9 1435 9 1144.4 1317.4 98 0 73 5 84.3

1?3 476.9 594.3 711 1 1234.8 1092.3 116C.0 161.0 77.5 123.4
132 674.1 5 79.6 614.5 1032.5 831 1 102.2 125.0 95.5 113 2
115 655.1 291 5 421.6 973.8 798.2 555.3 159.0 122.0 1 35 . 0

k
u

i TE18 815E f3!G 89 Ol'E1C4 TE9P (3E3 89 QUE9C4 TI9E (SECl
vi

C3 FLiW 944 PIM 9E64 Mat MI1 1Ea4 gav 411 MEA 1

da 12 10.6 7.9 9.5 642.6 6t3.4 621.9 14.0 12.3 13 1
24 41 5 33.6 37.5 733.3 295.6 577.6 43.3 39.9 41 1
li 139.9 123.4 131 4 932 1 827.1 529.8 99.4 97.3 98.7

49 168.2 157.3 160.5 083.8 832 1 557.9 149.7 136.5 143 3
SJ 210.1 299.3 273.7 982.7 911.2 578.5 240.0 223.8 232.2
97 267.0 249.6 266.0 1023.2 891.7 436.5 292.7 273.8 284.4
7J 297.3 Fe9.9 283.e 999.3 939.9 169.1 301.7 288.5 295.1

71 274.0 274.0 274.0 916.4 916.4 316.4 317.9 317.9 317.9
72 290.1 226.1 ?61.4 999.6 913.1 899.8 334.5 299.8 313 7
74 3'35.2 733 6 2h3.1 996.6 775.4 573.2 352.0 252.6 3 14 . 3

75 274.9 226.7 259.9 1022.3 A74.1 911.9 353.7 298.4 33J.4

76 299.9 230.5 271.P 116C.3 695.7 712.3 363.3 282.0 139.4

77 352.4 2 39.0 2*1.5 353 7 904.5 929.8 368.8 32J.8 349.9

75 347.2 246.5 301.2 1023 1 871 3 937.4 378.9 338.8 357.9
44 290.7 239.3 !64.9 82*.6 700 5 758.8 418.6 352.8 393 5
33 363.5 222 5 ?P9.1 939.4 761.2 *10.0 457.9 198.8 427.4
36 385 1 279.4 33n.6 904 5 674.6 785.2 SC2.9 436.9 468.2

132 531 5 290 4 979.0 66C.8 9pt.9 528.5 526.9 497.9 511 6
til 450.4 271.1 351 5 6 70.3 289.6 577.3 535.0 466.5 497 8

1?3 545.3 319.5 448.9 719.4 572.9 622.7 547.0 390.5 504.6

132 159.4 751.7 ?97.7 572.9 489.3 526.5 531 0 457.9 495.0
139 536.7 71P.7 373.6 584.0 489.9 534.2 544.8 325.5 465.6

- . _ - _ - _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SHEET

Run: 42215E

Test Date: 12/9/80
Test Type: Forced Reflood (third repeat)

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.279 MPa (40.4 psia)
Initial peak clad temperature and 8760C(1608 F),4C 1.70 m
location (67 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28.2 mm/sec (1.11 in./sec)
Coolant temperature 510C(124 F)
Average and range of initial 1.83 m 515 C (506 C - 519 C)0

(72 in.) housing temperature 959 F(942 F - 9670 )F

Initial bundle water level 29.5 mm (1.16 in.)

B. Summary Results:

C. Comments:

,

{

42215E-1

_ _ _



FLEC4T SE A5ET 218J3 Sum 36E TEST SE 81ES
BJ4 mJR4Ed42215E

8097ELEV T111 TI A L MAAlms1 T EMP EA ATumE TW89480Jt3 Guin;H OdENCH
CH41. NO AT FLOGO TEMPE8&ipas 815E TIME 7EMP8EATJAE TIME

(DEG F) (3EG F8 EvEG F S (5E 01033 (OE4 F 8 (SECJ43&p

2a 3- 3 9 1200. 1331 131. 34.0 80s. 112.9
4* 3- 3 10 1277. 1347. 70. 18.0 861 108.8

1C 4- 0 12 1396. 1 S99. 204 48.5 917. 146.6
2A S- 0 16 1500. 1797. 2e9. $4.0 921 238.9

fa S- 7 19 1530. 1798. 268 69.S 913. 290 6
SC 6- 0 36 1427. 1737. 311. 101 0 243. 647.0

10 6- 2 39 1S16. 1781. 265. 96.5 748. 355 1
10 6- 4 47 1481. 1732. 231. 97.5 811 353.3

3D 6- 4 50 1464. 1830. 30 5. 139.0 115'- 145.3
48 6- 4 52 1537. 1826. 289. 98.0 468. 3 7.8

SC 6- 4 54 1467. 1778. 310. 99.0 1147. 335.'

SD 6- 4 SS 1496. 1707. 211. 71.0 se0. 344.4

10 6 S 58 1495. 1761. 266. 97.0 887. 3S8 0
2 A 6- S 59 1491. 1758. 267. 97.0 742. 386.0
20 6- S 61 1539. 1814. 274. 98 0 Sol. 367.7
38 6- S 63 1564 1853. 289. 130.0 770. 364.9

3C 6- 6 72 1580. 1914 334. 104.0 640. 372.6
4C 6- 6 75 1S89. 1893 303. 98.0 904 373 7
3C 6- 7 ** 8A3 THE 84 0C00PL E O4 T& *
3E 6- 7 83 1509 1783. 274. 105.0 876. 383.7

30 4- 8 86 1561. 1904 343. 97.0 Sa?. 402.8
44 6- 8 87 1460 1760. 300. 90.0 720. 423.7

10 7- 0 93 1453. 1653. 200. 48.9 Tot. 391 6
29 7- 0 94 1477. 1679. 202. 37 0 724. 411 8

30 7- 0 98 1505. 1736. 231. 37.S too. 431 0
58 7- 0 103 1412. 1622. 210. 47.0 734 420 0

29 7- 6 110 1398. 1714 316. 58.5 787. 44o.0
IC 7- 6 111 1453. 1740. 287. 50 0 829. 420 8

FE 7- 6 113 1242. 1530. 288. 42.5 868. 418 5
3a 7- 6 ** O A3 7HE 8M3C00P LE OA TA*
18 7- 6 115 1087. 1594. 307. 87.0 693. 489.9
48 7- 6 120 1434. 1778. 344. 72 5 877. 431 8

SC 7- 6 122 1421. 1733. 312. 76.0 812. 443 9
1C 8 0 124 1096. 1S51. 454. 97.0 4*8. 465.5
2E 9- 0 126 915. AJ23. 407. 70.5 750. 450 8

,
30 6- 0 129 1173. 1669. 4,6. 98.0 78o. 475.0

t

59 9- 0 133 1193 1556. 363. 70.5 840. 449.7
SC 8- 0 134 1263. 167s. 411. 84.0 742. 470.0

1* 6- 6 135 900. 1390. 489. 97.S 679. 495 6
13 9 - 6 136 804. 1301. 497. 97 5 6St. S18.9

,

1

20 4 - 6 138 1068. 1615. 547. 98.0 751. 492 9
49 8- 6 143 1090. 1520. 430. 77.0 694. 484.9
53 1- 6 145 978. 14 90. 513. 138.0 677. 502.9
33 9- 1 150 868. 1351. 48 3. 110.0 620. 509.0

<

!

40 9- 3 IS2 966. 1423. 456. 139.0 634 S00 0
1010- 0 157 602. 1064. 462. 133.0 S31. S43 7
4910- 0 164 833. 1221. 388. 135.0 653. 908 0
5010- 0 166 702. 1047. 345. 144 0 665 404 2

2A11- 0 168 S47. 771. 225. 127.0 545. 341 0
4C11- 0 169 648. 1010. 362. 741.0 308. 492.0
1311- 6 171 356. 761. 404. 150.0 533. 419 6 |

|
|

42215C-2
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMMENT SFEET

Run: 42315E

Test D cde: 12/9/80
Test Type: Forced Reflood (fourth repeat)

Blockage Configuration: 21 rods blocked, noncor;anar,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.280 MPa (40.6 pala)
0Initial peak clad temperature and 874 C (1605 F),4C 1.70 m

location (67 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)

.
Flow rate 28.2 mm/sec (1.11 in./sec)

0Coolant temperatum 49 C (120 F)
0Average and range of initial 1.83 m 509 C (499 C - 514 C)

,

(72 in.) housing temperature 9490F (931 F - 9570F)
'

Initial bundie water ievel 34.5 mm (1.36 in.)

B. Summary Results:

!

C. Comments:

Inlet mass flow: t 0.5%(a)

Total power: +0.4% constant (a)

Housing

temperature

at midplane: l% constant throughout test (a)-

a. Relative to run 42215E

42315E-1
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FLECHT SE ASE7 21 dJO SUNDLE TEST SE8tt$
A44 mJM8E442315E

ROOFELEY T!4171AL 94AlnsA TEMPEAAtuut fJ81440J15 0UENCH J JE NCH
CHA1. NO AT F LOOD 7E1* E 8 A 7umE AI4E T!4E TEMP 8EA7JAE TIME

80EG FI (DEG F8 (JEG Fl (SE1010ll 40EG FI (SEC34053

24 3- 3 9 1188. 1315. 127. 31.0 B00. 110 0
4C 3- 3 10 1269. 1339 66. 15.5 864 106 0
1C 4* O 12 1385. 1590. 205. 45.0 919. 143.6
24 5- 0 16 1500. 1785. 28 5 68.0 913. 233 4

24 S. 7 19 1527. 1789. 262. 58.5 926. 285.7
SC 6- 0 36 1419. 1737 319. 150.0 241. 647 0
296-2 39 1506. 1784. 279. 31 0 810. 347.8
10 6- 4 47 1968. 1715. 247. 91.0 846. 327.0

30 6- 4 50 1454. 1847. 394 101 0 1155. 350 3
48 6- 4 52 1523. 1818. 295. 92.0 645. 336.0
SC 6- 4 54 1455. 1769. 314. 36.0 1120. 329.0
50 6- 4 SS 1489. 1707 219. 94.0 920. 334.7

10 6- S SS 1481. 1748. 267. 90.S 961. 333.8
24 6- S 59 1476. 1744. 271. 13.0 745. 378.0
29 6- T 61 1526. 181J. 284 99.0 873. 361.5
18 6- S 63 1549. 18 38. 789. 10.5 785. 358.5

3C 6- 6 72 1566. 1910. 344. 133.0 639. 373 8
4C 6- 6 75 1575. 1887. 312. 98.5 90 5 368.8
3C 6- 7 ** 4 43 fHEAM3C3UP LE OA FA *
3E 6- 7 83 1496. 1779. 28 3. 38.0 871. 341 7

10 6- 9 86 1949. 1904 35S. 37.S 857. 397 5
44 6- 8 87 1446. 1748. 301. 31.5 754 414 0
1C 7- 0 93 1444 1649. 206 47.0 754. 388.9
29 7- 0 94 1472. 1672. 202. 36.0 750. 400 8

11 7- 0 98 1497. 1739. 242. 46.0 768. 426.0
59 7- 0 103 1415. 1625. 211. 47.0 734. 412 9
28 7- 6 110 1395. 1730. 333. 68.0 782. 438.9
2C 7- 6 til 1440. 1734. 299. 54.5 821. 422 9

2E 7- 6 113 1237 1538. 300. 44.0 884. 409.7
34 76 **8 &S THEAR0C00P 6 E JA T4*
39 7- 6 115 1134. 1619. 444. 96.5 699. 477.4
49 7- 6 120 1439. 1781. 342. 81.5 880 424.4

SC 7- 6 122 1429. 1730 301. 70.5 815. 436.9 I

IC 8 0 124 1147. 1973. 427. 37.5 775. 462.2 |
'

2E 8- 0 126 973. 1383. 411. 11 0 768. 441.9
31 9- 0 129 1197. 1676. 478. 91.9 777. 468.2

59 8- 0 133 1220. 1560. 341. 73.S 769. 447.8

SC 8- 0 134 1294. 1670. 376. 98 0 730. 460.0 '

1C 8- 6 135 982. 1434. 452. 18.0 666. 491. C
10 9- 6 136 823. 1349. 526. 131.0 676 503 9

,

I

2* 9- 6 138 1117 1639. S22 37.5 734. 487.0
48 9- 6 143 1118. 1318. 400. 69.S 709. 472 0
90 4- 6 145 1003. 1446. 444. 33 0 669. 486.7

( 30 9- 3 150 897 1369. 472. 103 0 641. 301 0

|

f 4C 9- 3 152 989 1422. 433 97.5 656. 490.2
1010- 0 157 588. 1068. 48 0. 132 0 567. 533.0
4910= 0 164 836. 1242. 406. 125.0 666. 498.0

5010- 0 166 705 1067. 36 1. 145 0 282. 425 4
|
|

2411- 0 168 553. 775. 222 131.0 619 346.0
4C11- 0 169 657. 1021. 364. 136.0 505. 493.0
1011- 6 171 340. 768. 420. 141.0 286. 439 0

i

|

^ w.
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 42415E

Test Date: 12/10/80
Test Type: Forced Reflood (fif th repeat)

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.279 NPa (40.4 psia)
0Initial peak clad temperature and 872 C (1601 F),4C 1.98 m

location (78 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/f t)

Flow rate 28.2 mm/sec (1.11 in./sec) .
0Coolant temperature 50 C (122 F)
0 0Average and range of initial 1.83 m 503 C (494 C - 507 C),

0(72 in.) housing temperature 937 F (921 F - 945 F)

Initial bundle water level 29.4 mm (1.16 in.)

B. Summary Results:

C. Comments:

A heatup power of 2.6 kw/m (0.78 kw/ft) to a nominal initial clad temperature of
0 0871 C (1600 F) was utilized therefore, no power step at initiation of flood.

42415E-1
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FLEC47 SE ASET 21 AJJ sum 3LE ft18 SE41ES
A99 kJMIE44241SE

800fELEW TIN 171AL Ma na nwM TEmpERATwaE 7Je9440J93 QUENCH JJE h;H

CMa9 40 AT F1000 T E M* E n a t uu t allE TIME 7EMPatATJnt TIME
(DEG F) 10EG F3 (CEG F1 (5E:390$8 (JEG 78 ($f;Jm053

2A 3- 3 9 1212. 1328. 115. 27.S 775. 112.5
4C 3- 3 to 1281. 1347. 65. 16.0 869 107.9
1C 4- 0 12 14G0. 1601. 201. 47.S 912. 145.2
24 5- 0 16 1543. 1791. 248. 66.0 900. 235.s

la 5- 7 19 1553. 1794 2*2. 66.5 944. 287.8
SC 6- 0 36 1433. 1734. 301. 103 0 241. 636.0

20 6- 2 39 1537. 1782. 246. 94 0 76A. 3S6.8
10 6- 4 47 1516 1722. 20 6. 14.0 914. 320 8

30 6- 4 50 1455. 1852, 397. 103.0 1126. 354.0
49 6 - 4 52 1549. 1821. 273. 85.0 621. 339.6

S: 6- 4 54 1484 1769. 284. 17.0 288. 361 0
50 6- 4 55 1533. 1711. 178. 56.5 801. 346.7

10 6- S 58 1526. 1755. 229. 94.0 974. 32 7.2
24 6. S 59 1520. 1735. 235. 96.0 713. 384.7
20 6 S 61 1558. 1814 236. 94.0 86 9. 369.1
35 6 - 5 63 1569. 1843. 273. 83 5 777. 358 3

3 6- 6 72 1583. 1907. 325. 107.0 63J. 373 7
4C 6- 6 75 1601. 1892. 291 80.5 972. 343 2
30 6- 7 ** 8A3 7HER R000UP L E Dafa*
3E 6- 7 83 1533. 1777. 244 104.0 868. 381.7

33 6- 8 86 1564 1904. 340. 95 0 863. 399.9
na 6- 8 87 1488. 1751 262. 93.5 796. 406.0

10 7- 0 93 1466 1654. 18 7. 45.5 753. 393 8
29 7- 0 94 1492. 1679. 187. 36.S 736. 406.9

30 7- 0 98 1509. 1746. 237. 45.5 777. 427.9
59 7- 0 103 1441. 1630. 18 9 45.5 717. 418.7
28 7- 6 110 14C1. 1724. 32 3. 68.0 78 7. 446.6
20 7- 6 111 1455. 1739. 2s4. 58.0 816. 421 4

2E 7- 6 113 1273 1300. 227. 46.5 870. 418.6
34 7- 6 ** 8 A3 7H ERR 0CDUP L E DA TA*
38 7- 6 115 1147. 1624. 477. SS.S 706. 481.4
48 7- 6 120 1445. 1787. 341. 73.5 861. 431 7

S: 7- 6 122 1441 1737. 29 7. 69.0 820. 438.4
1C 8- 0 124 1141. 1552. 411. 94.0 774. 470.7
2E 9- 0 126 1033. 1300. 267. 53.0 753. 451.8
30 8 - 0 129 1210. 1666. 455. 93.0 78 0. 474.6

SS 9- 0 133 1229. 1588. 360. 94.5 794. 449.9
*C 8- 0 134 1293. 1683. 392 102 0 747. 462.0
1: 8- 6 135 976. 1423. 447. 95.5 668. 500.9
10 8 - 6 136 765. 1318. $$ 3. 139.0 668. S12.7

2 9- 6 138 1130 163. 500. 94 0 741. 491 3
48 8- 6 143 1132. 1533. 420. 81.5 699. 478 0
50 9- 6 145 1039 1486. 447. 127.0 6SS. 497.5
30 9- 3 150 902. 13S8. 456. 132.0 639. $08.9

4C 9- 3 152 998. 1431. 434 99.0 675 488 0
1010- 0 157 519. 1G87. 508. 134.0 563. 542 8
4910- 0 16 4 846. 1238. 391. 138.0 to2. 505.0
5010- 0 166 715. 1068. 333. 150.0 615. 414.7

Fatt- 0 168 556. 7 71 . 215. 125.0 So4. 399.8
4C11- 0 169 660. 1015. 355 136 0 SJ2. 498.6

! 1011- 6 171 337 743. 424. 151.0 $20. 449 0

.
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.,

, SUN 42415E HEATER RCD STAI!b71 CAL 0474
i
' INITIAL TERP (DEG FB 1AA TERP 40EG F3 7J9taa00hJ IIME ISECB

ELEW Mat 914 NE A4 nas M14 NE AM 145 M14 nEAN
12 692.9 660.2 681.5 705.6 674.1 694.8 60 4.5 5.5
24 361.7 894.6 923.3 995.4 934.6 958 0 14.5 12.0 13.0
39 1281 3 1203 4 1224.4 1346.F 1317.3 1327.e 32.0 16 3 25.6
48 1453.1 1382.3 1411.9 1636.3 1551 7 1596 5 47.5 44.5 46.5
e0 1543.5 1517 0 1529.9 1791 0 1743 0 1762 4 65.3 45.5 56 2
67 1614.3 1537.6 1570.8 1884.7 1772.G 1835.0 74.5 52.0 63.5
70 1599 1 1542.4 1575.9 le F4. 5 1842.9 1854.2 73 0 58.0 63.5
73 1529 6 1529.6 1529.6 1736.3 1736.3 1736 3 95.5 92 3 95.5
74 1552.1 1536.5 1544.3 1806.7 1782 1 1794.4 94.0 72 0 83.0
75 1531 1 1498.7 1516.4 1743.0 1F08.5 1724.3 104.0 56.0 e7 0
76 1580.9 1444.3 1532 0 1821.4 171G.7 1760.6 99.0 56.5 83.5
77 1569.4 1520.3 1537.6 1842 9 1715.1 1767.9 96.0 56.5 87.3
78 1600.7 1996.6 1549 6 1907.4 1725.5 1805.5 137.0 64.5 85.6
79 1583.7 1532.7 1556.5 1863 2 1750 8 1797.9 13%.0 94.0 48.6
80 1564.5 1484.2 1525.9 1904 0 1750.8 1809.0 104.0 77 0 92 6
t1 1554.8 1554.8 1554.8 1922 3 1922.3 1922 3 104.0 104 0 104.0
82 1515.4 1515.4 1515.4 1811.2 1811.2 1811 2 102.0 102.0 102.0
94 1528.4 1438.7 1490.8 1747.5 1629.7 1698.5 47.5 36.) 43.4
93 1518.0 1147.3 1371 7 1811 2 1499.8 1687.8 55.5 46.5 65.1
96 1297.8 1032.5 1210.0 1739.7 1294.5 1614.9 102 0 53.0 89.7

102 1443.4 765.3 1025.4 1793.2 1060.4 1451.1 128 0 67.5 98.5
111 337.6 683 1 871.7 1953.7 1059.3 1279.6 153.0 72.0 104.7

i 120 1387.7 578.7 778.4 1453.7 1059.3 1187.2 154.0 72.0 119.0
1 132 660.2 467.5 540.3 1019.0 708 8 824.3 137.0 90.5 123.643

bJ ICS 578.9 337.4 458 1 80. 4 T64.9 783.6 151 0 10F.0 129.0
&
w
V

(1 TEMP RISE 80EG fl DJEncH TEnr 80EG FI QUENCH II4E (SEC)
u

ELEW Max nIN MEA 9 n48 n!N MEAN 948 MIN MEA 4

12 13.9 12.7 13.3 629.8 611 1 622.3 20.0 17.5 14.6

24 40.0 30 2 34 7 763.4 F51 8 758.2 45.5 44.0 45.0

39 119.0 65.4 103 3 e69.1 775 0 825.2 112.9 101.4 108.7
48 201.2 169.4 184.6 948. 7 908.8 923.0 151.7 144.8 147.2
60 247.5 213.7 232.4 902.4 890.4 897 7 235.8 226 9 231.7
67 301.3 217.1 264.3 1031 1 848.1 916 8 304.7 272.7 287 8
70 302 7 256 8 278.3 976 0 937.6 955.5 325.7 305.6 315.3
73 206.7 206.7 20 6.7 825.4 825 4 825 4 303.! 300.3 30J.3

74 254.6 245.6 250 1 781.3 667.7 724 5 356.8 350.0 3)3.4
*

75 244.3 17F.4 208.0 989 2 e73.7 832 8 333.2 285 8 313.7
76 284.4 178.0 228.5 9 14. 3 287.7 707 6 379.9 320.8 351.5
77 273.5 193.2 230.3 3074.? 713 2 858.3 384.7 327.2 356.7
78 324.5 198.1 255.9 A L A9 7 630.s 880 0 393.6 302 6 359.3
M 282.5 180.9 241.3 9 22 954.5 880 6 384 1 359 6 374.5

93 333.5 222 4 283.2 9 3. . w F46 2 886 3 406.0 373.7 389.8

81 361.5 367.5 367.5 833 2 $J3 2 833 2 405.3 40).3 405.3
82 295.8 295.8 295.8 8 76. 4 876 4 876 4 396.7 396.7 196.7
84 237.0 186.7 207 8 5 36 . 8 686.3 760 1 432.9 393.8 .12.9
90 477.0 227.0 316.0 870. 3 705 6 804.5 481.4 418.6 443.4

96 455.5 267.0 405.0 # 14 7 734.4 769 4 481 9 449.9 464.4

102 553.1 292.2 425.7 825 2 655 5 724.6 512 7 330.1 461 4

j 111 473.4 316.1 407.9 6 75. J 551 4 616.1 523.8 457.0 499.6

120 518.7 292 6 408.8 841.5 562.8 643 6 542.8 272.8 479.0

132 354.8 214.6 284.0 564.5 508.5 547 3 498.6 323.4 40F.9

13e 427.5 223.4 325.5 5 33. 3 320.4 526.8 454.0 449.0 451 5

i

.- ..
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMPENT SFEET
4

Run: 42215F

Test Date: 7/1/81
Test Type: Forced Reflood (second repeat)

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.276 NPa (40.0 pala)

Initial peak clad temperature and 8730C (16030F),3C 1.78 m
! location (70 in.)

Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)
Coolant temperature 510C(124 F)
Average and range of initial 1.83 m 5040C (489 C - 5090C),
(72 in.) housing temperature 9390F (9130F - 948 F)
Initiel bundle water level 4.3 mm (0.17 in.)

B. Summary Results:

|

|

;

l
C. Comments: 1

Inlet mass flow: -2% with *0.5% oscillations (a)
Total power: +0.5% linearly increasing to 1%(a)

Housing

temperature

at midplane: -3.5% to approximately 0% by 250 seconds (a) I

.

a. Relative to run 42915F

42215F-1

(
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FLECHT SE Aati 21 RJs abn3LE TE5I SERIES
. Rut nun 3Ea4221SF

p30tELEW T141TIAL 44 AinJ4 fiMPEd&TURE TJ84440J13 Guin?H $ 3f a;d

C H&1 40 AT FLOL3 TEMPERaibat diaE f!9E TEMPAEnivat T1* 1
(CEG 73 (DEG tl (JEG F a (SEC390ll (CEG FD 45E.,405)

24 3- 3 5 1169. 1331. 162. 36 5 854. 105 1
4C 3- 3 6 1249. 1371. 122. 34.0 sos. 100.9
1C 4- 0 7 1374. 1943. 171. 44 0 924 152.5
24 5- 0 12 1505. 1803. 290. 65 0 918. 223.5

24 S- 7 14 1536. 1784 249. 50.5 943 271 8
SC 6* 2 33 1446. 1714 268. 82.0 285. 574 0
20 4 - 3 39 1488 1692. 204. 67.0 778. 330.7
10 6- 4 46 1470. 1680. 210. 64.5 999. 307.4

30 6- 4 50 1485. A 8 32. 347. 82.0 233 675.0
48 6- 4 $1 1548. 1733. 185. 37.0 830. 348.3
50 4- 4 56 1478 1661. 184 46.0 755. 367.0
10 6- 5 SS 1465. 1692. 227. 61 5 992. 317.8

24 6S 59 1464 1698. 234. 64.5 892. 279.4
20 6- S 62 1524 1732. 207. 64.5 832. 344.6
38 6- S 63 1557. 1802. 245. 64.0 53 7. 361.0
3C 6- 6 69 1544. 1892. 308. 66 5 1137. 332.4

3E 6- 6 70 1476. 1737. 261. 92.0 1104 345.3
4C 6- 6 73 1580. 1812 232. 40.0 77s. 360 9
SC 6- 6 76 1531. 1734. 203. 46.5 853. 376.7
30 6- 7 85 1569. 1838. 269. 65.5 793. 382.0

3C 6- 8 93 1984. 1871. 287 67.0 904 355.2
44 6- 8 95 1430. 1696 266. 67.0 900. 354 7
1C 7- 0 109 1476. 1679. 203. 36 5 67e. 420 0
28 7- 0 110 1506. 1688. 181 36.5 731. 401 0

30 7 - 0 113 1$44. 1730. 18 5. 35.5 699. 402.0
59 7- 0 117 1371 1974 204. 37.5 668. 418.7
257-6 120 1445. 1721. 275. 49.5 870. 422.9
FC 7- 6 121 1441. 1745. 304. 62.0 911. 404.9

ZE 7- 6 123 1250. 151o. 266. 42.5 756. 424.3
34 7- 6 124 1448. 1644. 232 47.0 8)e. 417.9
39 7- 6 125 1503. 1775. 272. 47.0 e24. 427.6
49 7- 6 129 1471. A 7 34 2o3. 68.5 819. 426.4

SC 7- 6 132 1434. 1685. 251. 62.0 010. 436.8
1C 9- 0 133 1227 1572. 345. 92.S 737 462 0
2r 4 0 136 1073. 1397. 324. 65.0 720. 451.6
30 8- 0 138 1322. 1691. 369. 67.0 842. 441.9

59 8- 0 143 1211 1496. 284. 68.0 679. 455.8
SC 9- 0 144 1312. 1624. 312. 81 5 744 4o0.9
1C 9- 6 145 1013. 1387. 374 64.5 617. 485.e
13 9 - 6 146 860. 1155. 295. 40.0 633. 460.0

2C 8- 6 148 1123. 1347 444. 72.0 755. 463 6
el 8- 6 153 1173. 1526, 353. 65.0 651. 490.0
50 9 6 15S 1052. 1366. 314. 59.5 613. 4 e 7. 8
19 9 - 1 159 924 1361. 437. 90.0 654. 479.0

4C 9- 1 161 1023. 1424. 401. 90.5 6SJ. 489.0
1110- 0 164 629. 1079 450. 140.0 68+. 480.0
4910- 0 168 800. 1266. 38 6. 106 0 791. $11 0
5913- 0 169 740. 1122. 38 3. 126.0 o82. 450 9

2411- 0 171 539. 774. 235 123 0 557. 414.9
4C11- 0 172 6 76 1037. 361. 123.0 >15. 504 0
10 t t . 6 .. 8A3 iHE9n3C3JP LE O4 74*

i 42215F-2
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a

I

1

,
809 42215F HE ATE A AJu >I AT1571 CAL 0474

4

1917 8 AL 7EMP (DEG F3 441 TERP (DEG F3 7Jt1Anouho l4Mi (SEC4
I ELEW M42 MIN MEAN mat MIM NEAN 941 A14 ME44

12 544.6 654.6 674.6 716 0 67s.3 697.1 8.0 7.0 7.5
24 915.4 915 4 915.4 952 2 352 2 952.2 12.0 12.d 12.G
19 1249.2 1144.6 1187.7 13 70. d 128e.G 1329.9 37.0 34 0 35.6
48 1444.3 1328.7 1381 7 1610.1 1496.6 1543.6 44.5 37.5 49.9

* 60 1505.0 1434.2 1457.8 1 e 03. 3 1664.6 1714.s 65.3 51.0 57.8
67 1600.5 14 9 F .4 1555.8 1873.1 1764.2 18 11.9 62.5 47.J 53.5
70 1602 7 1390.0 1459.7 10b6.6 1607.9 1697.9 63 5 4e.5 52.8
71 1549.2 1503.9 1526 6 1837.2 1773 1 1805.1 62.0 49.J 55.5

2 72 1457.2 1355.4 1406 3 1798.8 1645.0 1721 9 97.0 70.2 e3.8
73 1441.1 1380.6 1410.8 1733 2 1687.5 1711.3 83.5 64.2 76.5,

74 1480.3 1372.7 1447.0 1785.4 1662 5 1729,8 95.5 63.2 75.6
75 1493.7 1392 1 1451.4 181e.0 1635 2 1719.6 84.5 50.5 70.8
76 1548 2 1418.1 1481.6 1s 31. 6 1045.0 1724 3 94.0 36.5 64.8
77 1556.8 1464.2 150C.5 1802.2 165F.0 1730.1 92.0 61 3 72.4
78 1500.5 1461.6 1516.3 1851.9 1o84.7 1747.e 92 0 46.3 59.3
79 1575.7 1447.2 1515.8 le38 4 1254.2 1750.4 94.5 47.0 65.0

| 80 1584 3 1430.4 1505.5 1871 1 1696 3 1785.8 82.0 65.J 70.6
81 1497.4 1497.4 1497.4 1747.5 1747 5 1747.5 67.0 67.0 67.0
84 1544.3 1370.6 1477.6 1743.0 1576.4 1680.3 37.5 35.) 36 5
50 1503.3 1176 1 1405 1 17 e f. 6 1516.0 16st.8 65.5 42.) 51.7
96 1361 6 1073.0 1267.0 1738.6 1397.G 1606.1 82.5 65.0 70.6

16 2 1176.2 805 0 1049.9 1576.5 1983.0 1398.4 82 5 42.0 62.0

1 111 1023.0 824.8 933.0 1426.9 1131.8 1275.3 94 0 63.0 76.8
S> 120 879 7 629 2 771.9 1297.4 1078.9 1180 7 140.0 96 0 114.3*

bJ 1 32 676.1 486.6 556.5 1036.7 677.3 826 2 133.0 75.0 112.8
[3 138 612.4 594.5 603 4 2006.8 837.5 922.1 126.0 124 0 125 0i

w
j ]l TEMP 415E IDEG F) auENCd ILMP (DEG F3 GJEhCH Ii1E 43ECI

u
ELEV 4AX MIN ME AN MA E MIN REAN 165 M11 MEAN

12 23.7 21 4 22 6 653.4 636.1 e45.8 17.5 17.4 17.4
24 36.8 36.8 36.8 769.6 769.6 769.6 45.0 45 0 45.0

79 161.5 221 6 142 2 8d4.2 853.8 867.6 105.1 100.9 103.4
48 170.9 143 1 161 9 924.4 859.2 905.3 152 5 139.a 145.9
60 298.3 230.4 257.0 917 6 816.0 851.0 233.7 223.5 230.3

! u7 278.6 236.1 256.0 1032.9 920.2 9 72.9 286.5 270 8 2FF.7
| 70 282.3 195 1 238.3 961 9 261.9 529.9 610 0 291.8 449.7
1 ?! 297.9 269 2 278.6 1031 3 284.5 657.9 580.0 302 7 441.4

72 341.6 249.6 315.6 1156.8 252.2 704 5 631.0 311 2 471.1
73 306.9 294 1 300.5 1991.7 283.4 687.5 545.0 309.9 452.5
74 315 3 267.3 282.9 102).2 235.0 562.1 670.0 319.8 494.1
75 350.1 191.4 268.2 1294 2 2*t.2 52s.0 562 0 209.7 471 4
36 346.5 152.2 242.7 1291 5 142.8 715.8 675.0 307.4 428.0
77 312.6 107.4 229.6 1199.7 556 5 845.2 384.0 279.4 342.9

78 307.6 191 9 231.5 1157 2 756.6 744.5 388.9 291.5 354 6

| 79 282.6 212.0 240.6 1099.6 't L I E93.g 397.9 341.4 372.2

80 291.5 250.5 280 3 v63 8 41s.) 8 v4,1 433.6 354.7 376 7
3

'
81 250.1 250.1 250 1 4 t1. 4 802 3 862.* 390.6 380.o 3s0.6

i

84 226.4 181.0 202.6 Lit.a 008.3 ees.7 420.0 383.5 402.0

40 339.9 201.8 27 3.7 922.5 *93.1 e t, .9 436.8 407.3 421.5
i

| 96 377.0 284.4 339.1 863.6 678.8 78J.3 468.9 434.2 449.7
1 02 443 7 277.2 348 6 754. s 577.4 646.6 495.9 460.0 477 0'

111 437 3 2654f 342.3 719.2 526 1 647.5 493.9 386.5 456.0

1 PO 449 7 367 7 408.8 683.7 590.8 640.0 511.0 450.9 490.4
132 36C.6 190 7 26 9.8 5 79 . 8 285.6 484 3 500 0 157.0 387.5
138 394.4 243.0 318.7 577.0 520.2 548.6 515.6 474.0 494.8

i

_ - _ _ _
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT ShE!:T.
-

R un: 42915F

Test Date: 7/9/81
'

Test Type: Forced Reflood (third repeat)
Blockage Configuration: 21 rods' blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.276 MPa (40.1 pala)

Initial peak clad temperature and 8780C (1613 F),3C 1.78 m

location (70 in.) '

Initial peak rod power 2.55 kw/m (0.777 kw/ft)
Flow rate 28.2 mm/sec (1.11 in./sec)
Coolant temperature 490C (120 F)

0523 C (5060C - 533 C)Average and range of initial 1.83 m

(72 in.) housng temperature 974 F(943 F - 991 F)0

Initial bundle water level 37.3 mm (1.47 in.),

l

l

B. Summary Results:

C. Comments: ,

1

Inlet mass flow: +1% increasing to +1.5% with t0.5% steps (a)

Total power: 0% linearly increasng to -0.75%(a) )
Housing

temperature

at midplane: +3.75% decreasing to 2.5% by 250 seconds (a)

a. Relative to run 41807F

42915F-1

._ .- .. .- . .- - - _ . - - - -. _ - - - ..
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FLECHT 5E A&El 21 AJJ 8bnJLE TEST $Et1ES
80g MJ18 E 4 42915F

8DQtELEV T19171AL 9 4 X 1Num fiMP E A al um E TJt4&40J13 QuEN2H JdENCH
CH49. NO AT F LO DO TE MP E t a t ut i 41&E T19E TEMPREATJRE T19e

80EG Fi 10EG FI (JEG F 1 (SE;04358 (DEG F1 taEC04018

2A 3- 3 S 1140. 1254 113. 29.0 811. 99.3
4C 3 - 3 6 1240. 1305 65. 18.5 Se7. 94.9
1C 4- 0 7 1369. 1926. 157. 42 5 927. 144 3
2A S- 0 12 1493. 17G0. 207 54.5 417. 213 1

2 A 5- 7 14 1534. 1760. 246. 46.5 927. 262.8
SC 6- 2 33 1450. 1697 247. 86.5 282. S36.0
20 6- 3 39 1499. 1689. 181. 43.5 052 298.8
10 6 - 4 46 1485. 16 e6. 161. 94.5 1059. 276.8

30 6 - 4 50 1497. 1809. 312. 63.5 236. 623.0
49 6- 4 51 1551 1716 165. 42 5 846. 331 3
50 6 - 4 56 letS. 1640. 155. 42.5 857. 325.4
to6-5 58 1481. 1660. 194 62.5 1017. 287.8

24 6- 5 59 1473. 1e 66. 19 3. 40.0 954 259.8
to 6- S 62 1533 1729. 193. 54 5 928. 311.8
39 6 - S 63 1565. 1771. 206. 56.0 676. 334.0
3C6-6 69 1556. 4837. 241. 62.0 1257. 309.5

3E 6- 6 70 1486. 1726. 241. 32.5 1037. 327.4
4* 6- 6 73 1587. 1791. 204. 53.5 819. 337.S
SC 6- 6 76 1538. 1730. 19 2. 43.5 425. 333.2
33 6 - 7 85 1581. 1827. 246 56.0 762. 366.0

|
3C 6- 8 93 1996. 1832. 256. 54.5 990. 328.8 '

4A 6- 8 95 1447. 1e87. 239. 54.5 916. 356.8
1C 7- 0 109 1493. 1677. 184. 42 5 719. 385 0
29 7- 0 110 1517. 1663. 146 21.5 708. 379.3

30 7- 0 113 1557. 1717. 160. 29.0 607. 305.0 I

59 7- 0 117 1403. 1995. 192. 42 5 741. 368.9
28 7- 6 120 1473. 1712. 239. 44.0 828. 399.5
2C 7 - 6 121 1493. 1744. 251. 43.5 473. 384 0

PE 7- 6 123 1311. 1556. 245. 49.5 8v4 385.6
3A 7- 6 124 1450. 1623. AfD. 42.S 881. 3s5.6
39 7- 6 125 IS20. 1761. 241 44.0 837. 397.3
48 7- 6 129 1483. 1703. 220. 41 5 749. 404.8

|

SC 7- 6 132 1440. 1677. 237 55.5 772. 412 7
1C 0- 0 133 1263. 1590. 326. 62 0 771. 430.0
2E 9- 0 136 1082. 1392. 31 0. 60.5 734 4J7.9
33 9- 0 138 1334 1694. 365. 67.5 82 8. 418.0

59 9- 0 143 1229. 1g 72. 243. 92.0 729. 417.7
SC 8- 0 144 1307. 1619. 312. 88.0 750. 443.8
1C 9- 6 145 1039. 1390. 35 0 50 0 610. 455.0
13 9 - 6 146 913. 1176. 264. 44.0 650. 427.0

2C 1- 6 148 116b. 1566. 400. 65.5 762. 436.0
49 8- 6 153 1181 1S21. 340. 62 0 636. 467.0
50 6- 6 155 1103. 1,28. 325. 88 0 6JS. 453.2
33 9 - 3 159 922, 1343. 418. 90.5 eSO. 453 5

4C 9- 1 161 1016. 1431 415. 88.5 622. 470.0
1010- 0 1 64 604. 1024. 420. 131 0 683. 410.3
4810- 0 168 874. 1311. 437. 11 3.0 578. 485.0
S010- 0 169 732 1086. 354. 115.0 686. 428 8

2411- 0 171 535. 8 02, 264. 138.0 701. 166.6
4C11- 0 172 676. 1070. 394. 117.0 513. 479'3
1011- 6 ** 8A3 THERR0C00P L E OA TA*

42915F-2

.
.
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 43915F

Test Date: 7/20/81
Test Type: Forced Reflood (fourth repeat)

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.278 NPa (40.3 psia)

Initial peak clad temperature and 878 C (16130F),3C 1.78 m

location (70 in.)

Initial peak rod power 2.56 kw/m (0.778 kw/ft)

Flow rate 28 mm/sec (1.11n./sec)

Coolant temperature 50 C (122 F)

Average and range of initial 1.83 m 527 C (510 C - 5350C)

9800F(9500F - 997 F)(72 in.) housing temperature
,

Initial bundle water level 40.1 mm (1.58 in.)

8. Summary Raults:

C. Comments:

|

.
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|
|
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 44015F

Test Date: 7/30/81-
Test Type: Forced Reflood (fif th repeat)

Bloc age Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditlons:

Upper plenum pressure 0.278 NPa (40.3 psia)

Initial peak clad temperture and 875 C (16080F),3C 1.78 m
'

locatien (70 in.)
Initial peak rod power 2.6 kw/m (0.78 kw/ft)
Flow rate 28 mm/sec (1.1 in./sec)
Coolant temperatum 480C (1190F) |

0Average and range of initial 1.83 m 529 C (515 C - 537 C);

9840F(959 F - 998 F)(72 in.) housing temperature
,

J

:

Initial bundle water level 36.8 mm (1.45 in.)

8. Summary Results:

C. Comments:

Inlet mass flow: +0.5%(a)

Total power: +0.2% linearly increasng to +0.8%(a)
I
~

Housing
|
|temperature at

midplane: approximately 0% for 150 ceconds and increasing to -4% by

250 seconds (a)

%
'

a. Relative to run 43915F

44015F-1
2
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FLECHT SEASET 21-ROD BUNOLE FLOW BLOCKAGE TASK
' SUMMARY AND COMPENT SHEET

Run: 43631F

Test Date: 7/16/81
Test Type: Forced Reflood

! Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

i

A. As-Run Test Conditions:

Upper plenum pressure 0.280 MPa (40.6 psia)
0Initial peak clad temperature and 872 C (1602 F),2B 1.70 m

location (67 in.)
Initial peak rod power 2.3 kw/m (0.70 kw/ft)
Flow rate 25 mm/sec (1 in./sec)

0Coolant temperature 50 C (120 F)
0Average and range of initial 1.83 m 519 C (504 C - 526 C),

j (72 in.) housing temperature 9670F (939 F - 979 F)
Initial bundle water level 23 mm (0.91 in.)

'

B. Summary Results:

C. Comments:

For direct comparison to 161-rod unblocked bundle (run 31504) and 163-rod blocked

bundle

i

|
,
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i I
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 43432F

Test Date: 7/15/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.277 Nf3a (40.2 psia)

Initial peak clad temperature and 871 C (1600 F),3C 1.78 m0 0

location (70 in.)
Initial peak rod power 2.3 kw/m (0.70 kw/ft)
Flow rate 21 mm/sec (0.81 in./sec)
Coolant temperature 49 C (1210F)
Average and range of initial 1.83 m 5150C (501 C - 522 C),
(72 in.) housing temperature 9590 0F (933 F - 971 F)
Initial bundle water level 34.5 mm (1.36 in.)

'

B. Summary Results:

I

|

C. Comments: |

For direct comparison to 161-rod unblocked bundle (run 31805) and 163-rod blocked
;

bundle I

|

|
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 43333F

Test Date: 7/15/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.276 MPa (40.1 psia)
0Initial peak clad temperature and 875 C (1607 F),3C 1.78 m

location (70 in.)

Initial peak rod power 1.3 kw/m (0.40 kw/ft)
Flow rate 15 mm/sec (0.6 in./sec)

0Coolant temperature 48 C (119 F)
0Average and range of initial 1.83 m 528 C (507 C - 539 C)

(72 in.) housing temperature 982 F (945 F - 1003 F)
Initial bundle water level 34.0 mm (1.34 in.)

B. Summary Results:

C. Comments:

For direct comparison to 161-rod unblocked bundle (run 34006) and 163-rod blocked

bundle

43333F-1
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f LsCni SE A5s f 21403 8040Lt TEST Stale 5
tun huneEt433338

8002ELEV ilh!?aak nax!Mun TEPPt8Afust fusust0UND QLth(m QuihCP
CHAM. 6u al FLCCC Tateta&Tutt E15F T!=E 7 tMPa t albki 71Pt

Ektk F3 edEG F4 (DEG pl ($fCONSSI 4066 is 45tCs> Cal

la 3- 3 3 115). 1224 69 39.0 7bc. 113.7
4C 3- 3 4 1247. 1279. 32. 22.0 e26. ACS.1
1C 4- 0 7 1314 1446, 73. 46.0 924 134.4
24 S- 0 12 1443. 1615. 131. 53.3 673. 222.0

2A S- 7 14 1941. 1e78. 137. 72.5 vb4 2t3.4
5C 6- 2 33 1444 1655. 211. 114.0 107e. 326 4
20 6- 3 39 144%. 1705. 216. 111.0 7st. 327.5
10 6- 4 44 147s. 1627. 148. 110.0 6 31. 3sS.C

30 4- 4 50 atte. 1740, 299 115.0 244 o04.C
48 6- 4 51 ASte. 1705. 159. 78.5 e2$. 343.t
50 6- 4 56 1972. 1610. 138. 114.5 tCe. 3 5.0
10 6- 5 St 1472. 1623. 152. 110.0 442. 331 4

2A 6- S 55 1415. 1610. 135. 106.0 43e. 332.t
20 6- S 62 1520. 1714 194. 113.0 457. 340.s#

30 6- S 63 155d. 1796. 188. 87.5 e 6 3. 3*e.2

3C 6- 6 el 1945. 1804 239. 110.0 11t2. 317.t

3E 6- 6 70 1473. 1683. 210 115.3 A041. 33o.2
4C 6- 6 73 ISEC. 1706. 186. 87.0 cla . 3 5 3. C

SC 6- 6 * *4Ab Tp a8M0CJb#LE OA 7Ae
30 6- 7 el 1St?. 1792. 225. 110.0 ews. 3t9.4

3 C 6- 8 v3 11 5. 181%. 234 92.5 e74 344.7 )
44 6- 8 95 14 4. 1630. 176. go.O t%t. 3th.! i

1* 7- 0 109 1440. 1682. 202. 86.0 67t. 351.5 1

20 7- 0 11C 1512. 1721. 209 74.S 644. 3s7.C
'

|30 7- 0 113 Ital. 1769. 230. 73.0 620. 3e2.0
58 7- 0 117 a4Ct. 1624 218. 77.0 594.. 374.1
28 7- 6 12C 14t7. 1722. 255. 90.0 723. 41o.4
2C 7- 6 121 1444. 1755. 270. 90.5 007. 4C4.4

2E 7- 6 123 132a. 1584 257. 112.0 752. 4Ao.4
3a 7- 6 124 1441. 159C. 149 73.3 7 6. 4CC.1
38 7- 6 125 ISIC. 1742. 232. 85.5 Tot. 411.4
48 7- 6 125 147). 169 2. 216. 74.S 7.1. 421 3

SC 7- 6 132 1435., 1644, 209 87.0 733. 414.4
1C 8- 0 132 1270. 1616. 346. 130.0 740. 412 4
2E 8- 0 134 114C. 1518. 374 114.0 726. 431 5
30 8- 0 13e 1349. 1730. 381. 129.0 767. 4+3.4

SS 8- 0 143 1244. 1525. 278. 1e0.0 eCv. 42.7
SC 8- 0 144 1311. 1609. ?98. 143.0 77o. 427.1
1C 0- 6 145 1C26 1493. 469. 129.0 Skt. 4 2.6
10 6- 6 14e 670. 1366. 499 130.0 364. 4t4.1

\

l

2C 8- 6 148 1171. 1652. 481. 131 0 ovs. 474.4
48 8- 6 153 liti. 1607. 425. 145.0 241. 451.1
50 8- 6 135 11C4. 1507. 400. 173.0 c31. 433.2
33 9- 3 155 576. 1446. 468. 174.0 6es. 4%$.C

4C 9- 3 161 1C47. 1525. 478. 174.0 67). SCC.C
1013- O le4 5%c. 1126. 529. 264.0 tes. 3C7.C
4810- 0 16e 643. 1386. 502. 189.0 etc. $14.C
5010- 0 109 746. 1222. 477. 192.0 706. 4c%.5

2411- 0 171 S32. 852. 120. 196.0 S$t. 512.C
4C11- 0 172 653. 1181. 487. 214.0 Dec. 3 2 7. t
1011- 6 * *eAs i n&aeCC0LP6 E CA 7A*

I
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wod 44333F HEA7st 400 574TI571 CAL DATA

INITIAL itMP 40E6 F 8 Man IEMP 10EG FI 7UaNAnuuht TIMs 15tCl

(Lgv Mas Min piah MAX MAN MEAN M4X PAN M6Ah

12 741. 4 e75.4 110.5 746.2 691.0 718.6 11.5 4.5 6.0

24 920.9 920.9 520.9 933.6 933.6 933.6 14.0 A4.u 14.0
19 1247.C 1155.3 1187.4 1278.6 1224.4 1251.5 4%.5 21 0 35.%
4e 144o.5 133C.7 1342.7 1519.2 1414.1 1455.9 50.5 3%.5 44.t

60 1483.4 A447.3 145s.4 1618.8 1591 7 1608.3 65.5 53.0 38.3
67 1599.5 A497.e 1355.7 1780.9 1663.6 1714.3 74.5 50.0 69.0<

70 1606.5 a4Co.S 1978.6 1810.1 1614.5 1671.0 114.0 1C.5 e4.1
71 1547.C 4364.5 atie.C 1788.8 1769.8 1779.3 92.5 e1.5 40.0
72 1454.8 1367.5 1413 3 1753 1 1635.2 1694.1 112.0 %C.5 101.3
73 1444.8 4397.2 1421.0 1714.0 1639.6 1676.8 113.0 112.0 112.3
74 1486.4 4304 6 1449.1 1772 0 1600.A 1696.6 130.0 et.5 1C3.6
75 149d.4 1402.5 1453.7 1769.8 1591.7 1676.3 116.0 ACt.0 112.1
76 1545.G 14Av.1 14es.4 1787.6 1610.1 1680.4 129.0 73.G 1C7.3
77 155d.4 1971.4 1 C4 1 1755 3 1597.1 1672.1 113.0 bl.5 105.1
7e 1560.0 4462.2 1547.6 1804.4 1612.3 1686.0 115.0 74.9 43.6
79 1577.5 14J0.9 1116.2 1792.1 1622.1 1698 2 130.0 7s.3 103.4
80 1545.4 1453.9 1:10 7 1819 1 1629.7 1716.8 114.0 me.b IC3.5

81 1492.0 6494.0 1492 0 1702.9 1702 9 1702.9 113.0 113.0 113.C
64 1539.C 4406.3 1443.6 1776.5 1624.3 1705.3 87.0 71.C 74.4

90 1515.2 4327.5 1943.4 1792.1 1541 9 1$77.4 117.0 fl.G te.t

96 13e3.4 113v.7 liv 2.2 1753 1 1462 3 1631 5 235.0 113 0 13e.3
102 1193.8 els.6 IL77.9 1651.4 1355.1 1526.2 173.0 113.0 139.6
111 1C46.7 e41.e 557.e 1535.5 1279.7 1396.5 203.0 13L.C 174.5

8" 120 ee3.2 590.3 166.1 1415.2 1125.5 1283.6 264.0 te9.G 2bv.2

(j 132 693.1 461.4 Ste.2 1180.6 777.4 921.4 259.0 196.0 424.G
%d 13e 637.3 606.6 624.1 1145.3 961 4 1053.3 274.0 243.0 268.5

%d

isMP eAbt (us6 F) GU E hC H 76 # (DEG FI Qu tmC N lant litte
%d

ELt% MAX Man Pian MAX MIN ME4N MAX Mah MsAh
12 11 6 4.4 e.1 694.5 663.6 677.5 20.5 2C.4 20.4

' 24 12.7 12.7 12.7 773.4 773.4 773.4 52.4 S2.4 52.4
i 39 91.5 31 6 64 0 827.6 753.4 700.3 115.3 104.1 112.7

4e 83.4 44.2 73.2 934.6 617.7 897.9 159.4 153.s 153.1<

ou 164.3 131.1 14v.9 731.9 475.4 705.6 230.0 222.G 22t.6
67 184.7 137.1 25s.6 954.2 797.7 897.0 275.0 263.e 270.6

,

70 201.4 100.0 194.4 1026.0 266.6 625.6 409.0 2cc.A 339.6i

71 264.9 244 8 253.3 1059.9 970.3 1015 1 307.4 3 C 4. e 30).9;
72 294.3 267.3 ieC.3 1045.1 244.7 644.9 572.0 31C.6 441.34

73 269.2 242.4 235.8 975.3 952.2 963.4 323.8 311.1 317.4
74 2 e9.1 211.0 247.5 1429.2 231 .8 936.4 591.0 213.3 352.7
75 292.4 l3 des ild.6 1059.5 233.9 722.8 609.0 33C.7 375.0

l 76 399.3 127.1 148.7 994.3 243.6 617.1 609.0 251.3 416.7
77 2 66. 5 11e.4 167.9 1135.C 66 3.0 847.1 351.4 324.4 341 1
78 259.C 11J.6 168.4 1182.1 783.7 892.6 3 69.0 313. e 3bo.3
79 233.8 13a.C Ac2.0 1063.0 404.5 870.5 372.9 324.5 353.2

i 80 233.7 175.4 2C6.0 695.8 800.6 848.7 379.1 344.7 366.6
81 210.9 210.9 210.9 405.0 805.0 405.0 365.5 365.) 365.5
84 234.4 lev.2 421.7 715.3 594.5 659.9 391.9 311.t 382.8

, 90 3 14e.5 134.5 e39 2 716.8 764.8 429.9 351.3 411.7
j 96 2 252.4 33v.4 d09 1 712.3 750.4 464.8 43e.3 450.e
i 102 9.o . 5 37v.6 44a.3 6d9.8 502.5 600.2 491.5 413.2 475.0

til 503.s 375 3 43d.7 692.8 597.3 653.5 500.0 47C.C 4tl.C
120 578.4 476.5 517.5 699.8 641.5 664.4 S19.0 4e%.9 510.4
132 487.2 309.4 373.2 071.0 542.8 557.4 527.5 423.3 474.3
138 5 0s . C 354.4 411 3 599.9 Se7.6 593 7 539.2 331.0 $37.1

,l

b
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 43534F

Test Date: 7/16/81
Test Type: Forced Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (44%)

A. As-Run Test Conditions:

Upper plenum pressure 0.142 MPa (20.6 psia)
Initial peak clad temperature and 873 C (1604 F),3C 1.78 m0

location (70 in.)
Initial peak rod power 2.3 kw/m (0.70 kw/ft)
Flow rate 25 mm/sec (1 in./sec)
Coolant temperature 31 C (88 F)0

Average and range of initial 1.83 m 511 C (494 C - 518 C).
(72 in.) housing temperature 951 F (922 F - 964 F)

.

Initial bundle water level 26.7 mm (1.05 in.)

B. Summary Results:

C. Comments:

For direct comparison to 161-rod unblocked bundle (run 34209) and 163-rod blocked

bundle

|
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FLtC HI SE ASE T 21400 quwoLE ffS7 Sta!ES
RUN NUM etR 43534F

800/ELEV TIM 111AL M AI19 U M TiMPt e A7UeE Tuewap0U90 d L &nC n Outact
CHAM. ko AT PLQJO t sPP se A7W0 s ellE TIME ftMPatatumi TIMs

(Ot6 F S (d eG F l (DEG Fl ( 5 f C ON O,1) tus6 F4 (1:02 >013

2A 3- 3 5 117C. 1285. 115. 30.5 727. 145.7
4C 3= 3 e 1215. 1296. 71. 19.0 796. 137.7
1C 4- 0 7 1340. 1543. 163. 61.0 es2. 237.7
2A 5- 0 12 1479. 1653. 173. 58.5 730. 3G3.7

24 5- 7 14 1954. 1766. 213. 61 0 899. 379.1
SC 6- 2 33 1456. 1650. 202. 61.0 971. 471.2
20 6- 3 39 1SC3. 1612. 109 29.5 e57. 412.4
10 6- 4 46 1319. 1603. 53. 28.5 v23. 344.4

33 6- 4 SC 1415. 1746. 271. 69.0 324. 72e.C
48 6- 4 51 IStS. 1677. 112. 32.0 feG. 4eo.
53 6- 4 se 1514 1617. 103. 32.5 604. .69.%
13 6- 5 54 1511. 1038. 97. 57.5 464. 354.6

24 6- 5 59 ISC7. 1621. 114.s 57.5 637. 352.t
20 6- 5 62 1539. 1660. 122. 57.5 Sw2. 429.7
38 6- 5 63 1545. 1717. 153. 50.0 542. 4ef.C
3C 6- 6 09 1515. 1781. 256. 63.5 423. 478.1

3E 6- 6 70 1450. 1077. 186. 59.5 424 493.4
4C 6- 6 73 15%C. 1736. 147. 34.0 732. 49e.%
SC 6- 6 e e4 Ab iH sAA0CJUPLi CA T4*
30 6- 7 e5 1S74. 1772. 198. 59.5 710. $14.G

3C 6- 8 43 1543. 1802. 219 59.0 o03. 477.5
44 6- 8 95 1487. 1649. 163. 57.0 e + 0. 311.7
1C 7- 0 104 1314. 1636. 123. 27.0 6 4 G. 239.C
28 7- 0 41C 1323. 1642. 108. 16 0 634. 331.4

33 7- 0 113 1561. 1663. 101. 15.5 414 3 3s. C
58 7- 0 117 1414. 1542. 114. 27.5 to i. 524.5
28 7- 6 12C 15C1. 1663. 162. 14.0 73 7. 523.%
2C 7- 6 121 151o. 1687. 171. 34 0 796. 530.C

2E 7- 6 123 14Co. 1531. 126. 14.5 722. 517.!
14 7- 6 124 1444 1578. 94 24.0 774. 532.5
38 7- 6 123 1544 1702. 158. 35.5 764 S20.3
48 7- 6 129 1564 1649. 145. 32.5 716. 5t6.5

5: 7- 6 132 1412. 1631. 159 43.5 tot. Sc7.6
1C 8- 0 133 1317. 1555. 238. 59.5 003. 6Co.C
2E 8- 0 13e 1241. 1438. 197. 59.5 711. 345 6

30 5- 0 13e 1319. 1647. 268. 59.0 Tse. 575.s

58 6 - 0 143 1261. 1474. 183. 57.0 0 7e. 570.!

SC 4- 0 144 1333. 1561. 228. 60.0 000. 02e.4
1C 8- 6 145 1Gt7. 1319. 253. 59.5 204 039.*
10 4- 6 1*e 161C. 1145. 135. 23.0 eG4. St4.C

LC 4- 6 148 1184 1491. 304. 61. 5 72G. See.1
48 8- 6 153 1144. 1439. 253. 59.5 595. 047.5
50 8- 6 155 113C. 1318. 189 57.5 340. 630.C
30 9- 3 159 944 1257. 313. 76.5 002. o20.0

4C 9- 3 161 1023. 1337. 314. 76.0 Se2. 054.C
1310- 0 164 395. 938. 343. 129.0 o24 see.1
4810- 0 164 4tts 1191. 326. 101.0 Skt. eft.C
5010- 0 169 744 1004 260. 85.5 32e. StG.c

2A11- 0 171 514 775. 252. 132.0 442. 327.1
4C11- 0 172 617. 944 267. 95.5 464. e25.t

1311- 6 e e4 A0 7mtaPOC0h7L6 0A T4*

43534F-2 l
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| MUN 43S34F ME Afst 800 $7A71371 Cat OA7A

IM171aL isnP 4046 78 naa 7EMP 40EG Pl TU84.4JJnD 7414 45EC3

ELEV naX nam maan nas nlu RE4N M4X dan ht&M.

| 12 731.6 680.4 1C6.0 743.1 693.1 710.1 S.S 5.5 S.S
24 920.2 92w.2 520.2 950 1 950 1 950.1 13.0 13.0 13.C;

t 39 1225.4 116e.1 1847.9 1297.4 1284.9 1292.4 31.5 15.0 27.0
1,' 48 1443.0 133e.3 1346.7 1603.6 1505.2 1549.0 64.0 *2.5 $9 1 '

-

' 60 1479.4 1444.4 1463.0 1678.8 1634.1 1659.2 63.0 $7.3 59.7
1 67 1600.3 1519.2 1342.2 1829.3 170C.6 1770.1 63.5 57.0 54.4
i 70 1603.6 1420.3 1442.3 1811.2 1S93.6 1$51 2 59.0 32.0 St.4
| 71 1553.6 199e.7 1526.2 17SS.3- 1705.1 1730.2 60.0 S 7.0 S4.5
1 72 1449.4 13e).4 1416.4 1718.5 1597 1 1657.8 67.5 62.0 64.8
: 73 1443 C 1916 2 1429.6 1626.S 1589.5 1608.0 49.0 4C.S 44.8
1 74 1500.9 13et.4 14Se.S 1699.3 1962 5 1653.8 64.0 50.0 61.1

75 1521.4 1420.S 1472.9 1730.6 1578.7 1647 1 73.5 29 0 S 7. 0,

! 76 1564.4 1447.3 1457.4 1746.4 1579.8 1660.2 69.0 24.5 51.2
77 1571.1 1470.9 L122.2 1729.6 1601.4 1658.9 77.0 24.C 56.4,

' '7e 1589.5 A499.2 153d.0 1700.9 1633.0 1685.5 63.5 32.0 44.0
79 1576 5 1467.7 1533.1 1772.0 1597.1 1697.0 61.5 31.S *0 . 3i

e

i 90 ASe3.C 14e6.5 1:29.1 1802.2 1649.4 1718.1 59.0 41.C 55.5
81 1S20.3 1920.3 IS20.3 16s4. 3 1684.1 1654.3 58.0 St.J $8.0
84 1361.4 142s.0 !$C9.3 1662.5 1541.9 1620.3 27.5 15.3 20.4
90 1344 1 44CS.S 1487.7 1725.2 1530.1 1634.6 43.5 23.C 33.5

i 96 13 96. C 1241.1 1113.3 1679.% 1400.2 1559.5 60.0 3t.S 57.C
i 102 1193.1 933.7 1113.2 1491.2 1103.7 1331.S 61.5 23.0 52.3

111 1023.3 e38.S 54e.1 1337.3 1093.4 1217.0 98.S 61 5 81.2
j g> 120 865.4 $93 1 155.3 1208.7 937.7 1075.6 129.0 85.S 101.8
i Ld 132 677.3 475 3 140 6 943.9 596.2 770.6 132.0 55.5 1C3.3
~

[] 134 5 70. 4 S43 1 146.8 927.4 793.0 860.2 117.0 117. C 117.0
; *>
; 'l 7E MP 815t tut 6 F3 QUENCH TEMP (DEG .F8 OusmCd lint (b1C8

Etty mas nam paaN Max MIN MEAN M4X P1h at.N
12 12. 7 11.3 12.1 643.6 640.0 641.8 20.9 18.6 19.8
24 29.6 29.4 29.9 702.3 702.3 702.3 62.9 42.9 62.9
39 129. 3 74 6 1CS.O 795.8 727.3 75 0.3 146.0 137.7 143.4
4e 166.9 ISe.6 162.2 es2.2 725.4 815.S 207.7 197.7 203.4
60 .917.4 173.2 192 2 753.7 729.S 743.3 320.0 303.7 315.4
67 (29.C 161.4 2Co.1 959.9 745.0 879.5 408.1 374.e 340.4
70 207.4 122 1 1*e.6 928.2 229.6 502.8 717.0 394.4 341 4
71 2 56 . 4 201.3 204.0 1026 2 937.8 982.0 440.3 421 3 430.e
72 2evel 213.7 241.4 1028.3 253.3 640.0 728.0 434 1 st2.0
73 103.5 173.3 178.4 d69.2 240.4 554.0 706.0 4CC.v SS3.5
74 226.5 174.6 495.3 1026.5 243.6 692 3 728.0 448 1 $60.3
75 264.e' 90 .7 174.2 1009.2 22 9.6 616.4 729.0 3tC.4 $22.2
76 271 2 e3.3 142.0 974.6 22 9.6 511.4 728.0 341.6 $$9.6
77 258.7 e7.6 113.7 1119.5 541.8 811.1 504.5 352.s 446.4
74 256.3 112.e 147 6 1038.4 424.0 750.4 S21.3 342.6 442.9
79 224.2 12w.4 164 7 968.8 549.4 001.3 526.9 345.0 49C.3
40 219. 2 162.5 169.0 863.C 759 1 813.2 534.5 466.7 SCs.6
81 164.C 104.C 4t4.0 403.1 803 1 003.1 510.7 51C.7 510.7
04 123.8 1u1.1 111.1 747.1 619.4 682.0 558.0 303 7 S29.5
90 189. 7 v3 9 a*0.9 432.6 664.8 749.8 587.8 364.s $44.5
96 283.6 123.6 226.2 440.7 614.4 719.0 62n.4 $43.0 379..

102 307.5 133.4 21e.3 719.4 529.2 597.3 665.4 5t4.0 414.C
111 330.4 173.2 26e.9 651.5 449.9 581.6 654.0 212.7 595.7
120 3 4e . 4 239.6 320.4 624.2 515.0 S$3.3 675.0 569.6 626.6
132 313.1 12w.4 23d.1 511.1 469.2 494.6 625.6 22t.7 4%e.C
13e 356.8 229.5 253.4 522.2 457.0 489.6 634.0 $7C.! 602.1

_ _ _
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FLECHT SEASET 21-ROD Bt.NDLE FLOW BLOCKAT TASK

SUMMARY AND COMfENT St-EET

R un: 43916A

Test Date: SM/80
Test Type: Gravity Reflood

Blockage Configuration: Unblocked
i

A. As-Run Test C onditions:

Upper plenum pressure 0.281 MPs (40.8 pela)

Initial peak clad temperature and 8720C (16020F),3C 1.83 m

location (72 in.)

Initial peak rod power 2.3 kw/m (0.70 kw/ft)

Flow rate 0.789 kg/sec (1.74 lb/sec)14 sec

0.09 kg/sec (0.2 lb/sec) onward

Coolant temperature 520C (126 F)

Average and range of initial 1.83 m 543 C (5360C - 5490C)
,

(72 in.) housing temperature 1010 F (996 F - 1021 F),
Initial bundle water level 7.1 mm (0.28 in.)

Initial downcomer water level 227 mm (8.93 in.)

B. Summary Results:

C. Comments:

1

43916A-1
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I

e61s NT SE ASET 21400 SJ40Lt TEST $tef E5
A DN NURSEm439164

a03 /itt y lanif3AL M A A!MU M TEMPERATUtt TURNat0U40 e kthC M QuihCh
C4an. bd al FL0uD TEMetRATURE RISE 7taf 7tMPREatung Tini

(DLE t i twkG F8 (OfG Fl (SECON939 (dig F 3 (SECJ h0 5 )

2a 3- 3 9 1121. 1130. 9 2.0 846. 34.9
4* 3- 3 la 1153. 1199 7. 2.0 4G4 36.6
1C 4- 0 14 1326. 1328. 8. 2.0 eA4 70.4
at 5- c 17 1367. 1376. 9. 2.0 753. 115.3

2A 57 21 1474. 1489. 16. 1.5 919. 143.C
13 6- 2 30 1452. 1464 12. 2.0 653. 173.9
23 6- 2 53 1572. 1585. 13. 2.0 421. 171.0
30 o- 2 58 1567. 1999. 12. 2.0 474. 173.5

52 6- 2 e1 1458. 1510. 11. 2.0 e6e. 173.6
13 6- 3 63 144C. 1456. 16, 3.5 643. 180.5
48 6- 3 66 1537. 1550. 12. 2.0 47e. 1eo.C
53 6- 3 66 14e2. 1477. 15. 3.5 022. 145.5

24 6- 4 7C 1411. 1466. 14 3. 5 62%. le6 5
35 6- 4 75 1571. 1584 13.1 2.0 947. 166.C
33 6- 6 79 1535. 1551. 15. 2.0 92s. 191.5
20 o- 5 e4 1557. 1570. 13. 2. 0 v2G. 1st.C

3: 6- 5 85 1577. 1592, 14. . 2.0 933. 165.6
3i 6- 5 e6 1478. 1489. 11. 2.0 e 37. 196.4
3C 6- 6 95 1555. 1573. 14. 2.0 94A. 190.6
44 3- 6 97 1421. 1433. 12. 2.0 e33. 195.5

30 s= 0 vs 1200. 1283. 15. 2.0 771. 240.C
5 e- 6 **eab Tn6 A Mb6 JbPLi 0A TA*
1: 7- 0 110 1420. 1431. 11. 2.0 672. 225.C
28 7- 0 til 1438. 1446, 8. 1.0 e67. 213.C

33 7- 0 115 1970. 1479. 9 2.0 717. 210.6
55 7- 0 117 1333. 1345. 12. 2.0 627. 200.C
0* 3- 0 .e e ab Tn&6POCubPLi 0A TA*
2C 7- 6 121 1427. 1440. 13. 2.0 743. 224.7

2E 7- 6 122 1341. 1354 13. 3.5 650. 219.C
34 7- 6 123 1327. 1338. 11. 2.0 652. 242 6
34 7- 6 124 1442. 1455. 13. 2.0 7C1. 233 0
4s 7- 6 127 14C5. 1418. 13. 2.0 716. 226.5

50 7- 6 128 1266. 1330,
12 . '.

2.0 000. 230.0
1: 5- 0 131 1231. 1228. 16. 3.S 6v2. 251.C
25 9- 0 133 6%8. 74 3. 45. 62.5 Se%. 199.5
4: o- 6 13e 1543. 1558. 16. 2.0 v35. 108.0

54 4- 0 136 1141. 1147. 16, 3.5 722. 210.C
5: 1- 0 135 113%. 1151. 12. 2. 0 584 246.C
1 9- 6 141 1041. 1055. 14. 2.0 535. 265.3
10 8- 6 1*2 vic. 924 14 3.5 007. 207.C

2C 9- 6 1*3 1057. 1111. 14. 2.0 629. 253.0
49 d- 6 145 1124 1138. 14 2.0 567. 261.5
5) 8- 6 14e 1G25. 1039. 14 2.0 59e. 253 7
3D 4- 3 154 9C6. 924. 18. 3.5 59G. 265.C

!

4C 9- 3 156 4%9. 1012. 13. 2.0 565. 262.C j

l 1013- 0 A61 577. 592. 15. 2.5 2 e 7. 171.C
' 4510- 0 104 8 52. 865. 13. 35 425. 220.0

5310- 0 107 72C. 736. 16. 35 629. 2c1.0

2411- 0 166 554 562. 8. 35 516. 16.4
4:11- 0 17C 662. 671. 9 3. 5 602. 14.5
1311- 6 172 33G. 359. 20. 18.5 266. 23.C

l
' 43916 /A-2
|

1
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kUN 4J916A HE ATES 400 $7ATI$f!C et 047 A

IN1IlmL Jgar (GE4 r 3 MAX 7 EM P ID(G F) 7UOMA40dhL Innt 15EC 8

cLtv Mas p1m paak Max R14 4fA9 MAX PIM PE Ah
12 6ee.1 623.e 445.0 689.9 625.7 64 6. 7 1.0 .5 .t
2* ee5.3 Fe7 2 834.2 889 2 794.3 839.8 2.0 2.0 2.0
39 1192.5 Aube.s 1137.3 1199. 3 1107.8 1145.6 2.0 2. 0 20
to 1339.5 424e.% 1292.5 1349.8 1263.0 1303.2 3.5 2.0 24
60 1470.3 4 32e. 3 13e2 4 1476.2 1338.3 1390.8 2.0 1.0 16
67 1573.8 1472.4 1302.1 1585.2 1485.9 1516.6 3.5 2.0 26
70 1549.5 447v.4 1940.6 1612.3 1489.1 1551.5 2.0 2.G 2.C
71 1$97.4 1464.5 1137.7 1611 2 1474 1 1551.0 6.0 1.G 26
72 1602.1 A44d.w !$33.0 1615.6 1462.3 1547.6 3.5 2.0 26
7, 15e7.0 A4 32.1 1232.1 1579.2 1464.4 1544.6 3.5 2.0 2.1
75 15e2.6 1440.3 1522.8 159 6. C 1455.9 1536.5 3.5 1.C 26
70 1579.4 4447.0 1523.5 1593 8 1462.3 1537.0 3.5 2.0 2.5

.

77 1577.2 1424.4 15Co.2 1591 7 1440.9 1522.5 3.5 2.0 2.9
I To 1526.5 142a.L ASCO.4 1573.3 1433 4 1514.6 3.5 20 24
' 89 1470.3 adte.7 13GS.1 1479.4 1281.8 1405.6 2.0 16 1.9

9u 1441.6 12e7.7 1307.8 1454.0 1299.5 1380.1 3.5 2.0 2.2
9o 1300.3 697.0 1161.8 1320.5 743.1 1150.2 62.5 2.0 10 3

102 1123.9 v10.4 1C41.1 1136.0 92 4.3 1055 1 3.5 2.0 2.2
114 1974.4 e14.1 %40.5 1099.5 830.2 961 1 3.5 2.0 2.5
120 e>2.3 577.3 113.0 d65.4 591.9 735.4 10.0 2.5 6.5

132 061.4 465.4 505.4 671 0 499.1 576.2 3.5 3.) 3.5

13e 622.0 334.4 492 0 635.2 358.9 505.6 18.5 3.S e.1

P
sd Tikr Rins 101G Fs QUENCH TEnP IDEG FI OUsnCd limt !$tilW
g[ ELLe Maa Min etAN MAX MIN MEAN MAR FIN BLAH

12 A.4 A.7 1.6 634.0 272.6 514.8 6.0 2.0 3.633,

4 24 6.8 J.4 S.1 832.0 666.9 723.2 11.0 4.6 9.1e
bd 39 v.0 6.4 e.3 846.3 754.0 001.4 40.5 34.4 37.4

, 4e 14.1 e.1 10.s 802.1 748 1 812.5 70.4 61.9 60.3
6u 10.C 5.4 s.5 756.3 726.5 744.5 119.0 113.0 115.4
67 17.e la.4 14 5 919.5 869.8 894.4 144.4 143.0 143.5
70 12 4 42 10.9 923.6 898.1 911 6 167.9 153.3 157.6
71 23.1 9.2 13.2 972.3 802.8 893.5 169.4 157.7 163.3
72 17.6 7.0 12.0 982.2 871 1 906.5 178.0 162.9 167.1
74 10 4 AG.2 12.5 973.7 815 1 896.5 182.9 17C.1 175.3
7S 1>.0 12.3 13.7 933.7 821.7 879.0 188.9 171.0 141.3
7e lo.6 10 1 13 4 954.4 828.8 898.5 187.0 176.2 143.1
77 1n.5 11.3 14.3 933.4 797.8 090.9 196.0 144.0 146.8
78 15.6 12.4 14.2 942.3 824.1 895.7 195.9 164.0 192.5
89 13 1 a.G 10.5 717 1 626.7 673.3 226.0 20t.0 215.1
90 14. 0 10.0 12.4 783.6 600.5 688.8 242.0 216.0 228.3
96 45.4 12.0 lo.4 771 2 533.6 696.6 251.0 195.5 234.1

102 15.2 12.5 14.0 672.0 534.5 604.7 266.4 191.9 241 4
111 19.6 11.0 14.6 737.2 436.7 566.5 269.2 91 5 216 3
120 43.% 1J.1 22.3 62 8. 8 201.3 432.8 252.0 e8.8 204 1
132 13.7 e.2 10.4 601.7 483.8 535.9 17.5 %.3 14.5
13e 20.0 10.2 13.6 574.0 205.6 466.0 23.0 12.0 17.4

4
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'FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 43816B

Test Date: 7/9/80
Test Type: Gravity Reflood

Blockage Configuration: ' 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.276 NPa (40.1 pala)
0Initial peak clad temperature and 8770C (1611 F),3C 1.78 m

location (70 in.)

Initial peak rod power 2.3 kw/m (0.7 kw/ft)

Flow rate 0.839 kg/sec (1.85 lb/sec) 14 sec

0.095 kg/sec (0.21 lb/sec) onward

Coolant temperatum 510C (123 F)
0495 C (489 C - 499 C)Average and range of initial 1.83 m

0 0(72 in.) housing temperature 923 F (913 F - 930 F) j
,

, '

Initial bundle water level 5.7 mm (0.22 in.)

Initial downcomer water level 213 mm (8.37 in.)

8. Summary Results:

C. Comments:
,

1

. .

43816B-1
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d133HA t3v'40F31 2T wte tn*013 14'l 13t33$NObf 3ytt9f 99

400/313A tihtagyl ksriwp6 3Wd3DviRF3 ACUDTnof6( P03N3H tf34 N
3MT>* NO va d1000 13 bd 3 u T1mw ? PI'3 1163 11WdW391r?3 ATF3

)039 dI 3039 4f la3$ d( )63*c6054 9039 dI lt3!eWOT(

ZT t- E 6 1199' 1146* 12* t*0 2G2* 4G*9
ta t- 5 11 124L* 12 GG ' O' t*G 291* GT*0
ta 9- 0 19 itt9' ftG0* tt* E*0 291* 19*6
29 6- 0 tA 1909' T+2g* 1G' t* 0 149' 120*0

29 6- 1 21 1600* 1619' 19+ ;* 0 pc2* TG0*0
1C 9- 2 GO 1440* 1412* T** 2*0 tof* ft4*9
2C 9- 2 GE 1G19' TGt1* 1C' 2'O lt2* 12G*6
EG 9- 2 GS tG59' T E L2 * 79' 2*0 T0oC* 26*e

G3 9- 2 91 161L* 1GET* T9 2*0 891* 79T*1
10 9- L 9( ttit* T 4 99 ' t t'* 2*0 STC' T09*0
te 9- t 90 1691* TGGt* 19' t'O T009' 90**
GC 9- t 96 1999' T * lO ' 79' 9*G ff** 20T*0

29 9- 9 40 1999' T49t* tG* t*O 199+ T96*0
2C 9- 4 12 1G26' T642* 72* t*0 6*t* ft9'0
19 9- 9 4G 1G90' TE92' 22* t* 0 lit 6'

CG'6
9

ta 9- 5 8G 1G60* T 9 TT * 2t* 2*0 ?ett* 4t*

83 9- 5 89 1949' 1469' 76' t*0 19t* T60'6
13 9 - 9 66 TC9t* T699' tt* t*0 TTf9' Ct*e
EC 9- 9 69 1526' TEGG' 24' C*0 tops' GL*6
99 9- 9 61 1449' ft9** TS* t*0 169' 769*9

93 9 - 9 69 1691* TE9G* 2** t*0 tiTL* CL* e
G3 9- 9 101 ttit* 1460' T L* t*0 19t* 769*0
t31- 0 110 1409+ 7422' T 9' 2*0 9ce* 214*0
26 4- 0 111 19t2* T**2' T9' 2*0 at0* TT6'G

60 4- 0 tt$ 1699' t g a+ * 70* 2+C 609' e9*0
68 4 - 0 114 ittO' tt#+* T** 2'0 09 C ' ZTt*C
26 4- 9 120 ttet* T * 00 * 20* t*0 0G6' T%t*6
23 4 - 9 121 tt91* ft04' 24' t'0 992* 12A*0

23 4- 9 122 T2t2* 7265' 22* t*G tte* 200*t
tf 1- 9 12( 1t49' ft6G* ZT* E*0 12 A * 22G*2
tt L- 9 124 1931* T92+* 2(* t*0 004' 126*6
te 1- 9 !21 1919' t * rP * 20* 2*0 929' 194*0

|

G3 1- 9 128 181+* f t 69' 22* E*0 lit * 220*0
ta e- 0 itt 1199' TTL** 76' **G **** 242*0
23 9 - 0 tE( 629' 6 42' *** 10*0 LC9' 114*e
EC 0- 0 tt9 1219' 7294' E0* **G 99** 142*0

GS 0- 0 tte 1196* tiSe* 20* **G 9+1* 2+0*1
63 6 - 0 166 129t* 1202* ?t* **G tr2* 294*0
13 9- 9 191 610* 1000* 22* t*0 ett* 2GG*0
10 0 - 9 192 L61* 020* 29' t*0 Gt J' 229*0

23 8- 9 itt TOGt* 1019' Z G* t*C 111* ill*0
95 6- 9 teG 1191* TTel' 2C* t*G 176' 202'0
5c 6- 9 lts 1029' 1092* t L* 2*0 991* T9G*&
EC 6- E 1$% 006' 6 T2 * 2(* E* 0 989' TLG*0

43 6- E 169 662* 10 f f' T e* t* 0 9*** flE'2
1010- 0 191 910* 9 t* * 2** **5 401* ZTt*f
9610- 0 199 894' 000* 19 E*0 G*2* 220*0
G010- 0 194 112* tf2* 7 6'' **G 992* 12*+

2Tti- 0 190 GG0* 491* C* 0 52G* 20*0
. fO'931t- 0 ee 9yC AH35h03COs1 3 eT1T

10t1- 9 .. ev0 aw35ue30od 1 3 0v1v.

VC8199-Z

- . - - . . .- . . . _ . - -- - .-.



, ._ . _ _ . __. ,

SU1 438168 HEAIEA AJO $7A71a7& Cal 0474

11171 AL 7EMP (CEG Fi 1AA fiM# (CEG F) 7JR1Aduwho 74ME (IEC)

ELEv 14X MIN MEAN MAK MAN MEag 9At M14 nEam
12 745.5 659.2 691 0 747.2 661 5 693.2 1.5 .5 .9
24 965.3 878 7 910.9 964.6 60s.2 916.3 3.0 .) 1.9
39 1247.0 1166 1 1188.2 1254.6 1174.5 1194 1 3.0 15 2.6
48 1371 3 1295.4 1330 8 1406.6 130F.9 1346.4 4.5 3.0 3.4
60 1485.9 1396.5 1423.9 1496.6 1413.0 1439.0 30 1.5 2.6
67 1591.9 1490.7 1520.4 1602 5 1511.7 1538 7 1.0 3.0 3.0
70 1610.6 1509 5 1557.8 1630 8 1527 9 1576.4 30 30 3.0
71 1600.2 1434.5 1522 3 1622 1 1452 7 1542 0 3.0 20 29
72 1500.4 1453.2 1486.5 1518.2 1465.3 1501 8 3.0 2.0 2.6
74 1562 5 1458.1 1519 3 1376.5 1471 9 1334.0 3.0 1.s 21
75 1591 1 1445.7 1526.6 1605.8 1464.8 1244.5 4.5 20 2.9
76 1597.0 1468 2 1522.7 1614.5 1983 7 1541 3 3.0 20 29
77 1590.0 1403 5 1509 2 1611.2 1422.7 1529.9 4.5 2.0 31
78 1563.4 1443.4 1493 4 1586.3 1461.2 15 15.1 3.0 3.J 3.0
84 1458.1 1355.6 1411 0 1482.9 136d.7 1426 6 !.3 2.J 2.0
90 1917.8 1097.8 1331 6 1437 7 1143.2 135).1 4.5 2.0 3.2
96 1282.8 928.0 1193 1 1307.9 771.7 1219.3 10 0 3.J 5.3

102 1161.4 791 5 996 4 1186.8 819.9 1020.8 35 20 2.9
111 992.5 6 7 F.4 896 6 1010.9 716.0 938.4 55.5 3.J 86
120 563.6 609 6 713 0 67v.9 634.1 736.2 113 0 3.W 16.1
132 557.5 501.0 536.9 $67 4 516.2 549 3 4.5 3.0 3.5
138 638 1 494 1 534.0 644.9 509.8 549.4 4.5 30 4.1

($ 7EMP 415E (DEG FI QJinCH TEMP (OEG F3 3JEdcH fa16 laesam
$( ELEv 1st MIN MEA 4 MA4 Man MEan 148 Ala MEAN
gg 12 2. 8 1.7 21 737.7 311.0 637 2 4.5 3.J 3.6
e 24 9.5 29 5.4 951 8 682 0 801.3 16.6 4.s 10.4bd 39 13.8 7.6 10.9 756.0 286.6 631 3 51.0 95.2 48.s

48 20.8 12.5 15.7 775.3 2s6.6 629 5 F9 5 72 8 F4.8
60 17.7 10.7 15 1 772 6 F34.s 748 6 123.0 120.J 121 3
67 21 0 15 6 18.3 666 1 837.8 856 3 151 8 144.J A49.1
70 20.2 16 2 18.6 698. 4 d64 0 e78 6 162.2 154.* 129.1
71 21.9 16.8 19 7 9 66 . 6 693 2 817.6- 179.0 157.f 166.6
72 17.8 12.3 15 4 897.6 326 1 846.9 175.9 170.9 172.3
74 20.5 13.0 14.T 1359.9 F31.9 916.2 187.9 16.1 413.8
75 24 1 13 4 17.9 1140 0 F35.9 933 3 231 0 32 4 122.2
76 22.3 14.T 18.7 1152.6 76F.5 939 0 190.2 3F.4 126.0
77 25 0 16.5 20 6 1130.1 731.8 927 3 194.9 43.4 1A1 2
78 25.5 17 2 21 7 1117.4 744.0 915.0 197.7 51.9 136.6
94 17.7 12.6 15 5 908.0 663.5 751.4 218.9 94.0 1F3 9
90 45.4 18.8 23 5 912 0 664.6 787.9 239 0 121.0 182 0
96 43.7 19.6 26.4 864.6 641 3 732.2 245 0 142 0 203.0

102 33 1 17 4 24.4 719.2 521.5 633.3 25$.5 165.F 213 3
111 30 6 17.4 21 8 693.9 513.0 620 0 254.0 92.4 189.3
120 43.5 16.3 23.2 643.6 280.2 423.3 245.0 72.4 192 7
132 15 2 9.9 12.4 5 30. 0 502 2 519.0 20.0 9.0 15.3
138 19.5 10.8 15.3 S uo. 3 481 9 510.2 21 0 12 3 17.1

.
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMt{NT SFEET

Run: 43716C

Test Date: 9/4/00
Test Type: Gravity Reflood

Blockage Configuration: 21 roda blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.279 hPa (40.4 psia)

Initial peak clad temperature and 8710C (16000F),3C 1.93 m

location (78 in.)

Initial peak rod power 2.3 kw/m (0.7 kw/f t)

Flow rate 0.830 kg/sec (1.83 lb/sec)14 sec

0.095 kg/sec (0.21 lb/sec) onward

Coolant temperature 520C (1250F)

Average and range of initial 1.83 m 5080C (4970C - 514 C),

(72 in.) housing temperature 9470F (9270F - 957 F)

Initial bundle water level 63 mm (2.5 in.)

Initial downcomer water level 175 mm (6.9 in.)

B. Summary Results:

C. Comments:

Carryover tank filled up at approximately 270 seconds.

43716 C-1
,
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Foss e7 aE A$4 7 21400 OUNOLE 7EST Stt!E3
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SKET

Run: 44116D

Test Date: 10/31/81
Test Type: Gravity Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.281 MPa (40.7 pala)
Initial peak clad temperature and 873 C (1604 F),3C 1.78 m0 0

location (70 in.)
Initial peak rod powpr 2.3 kw/m (0.69 kw/f t)
Flow rate 0.839 kg/sec (1.85 lb/sec)15 sec '

O.095 kg/sec (0.21 lb/sec) onwarri j
Coolant temperstum 510C (1230 ) !F

Average and range of initial 1.83 m 5170C (5080C - 5240C)
(72 in.) housing temperature 9630F (947 F - 9750F)

,

Initial bundle water level 7.8 mm (0.31 in.)
Initial downcomer water level 204 mm (8.04 in.),

8. Summary Results:

C. Comments:
|

Carryover tank filled up at approximately 270 seconds, upper plenum filled up at
'

appmximately 330 seconds, and steam separator drain tank subsequently filled up
by 360 seconds.

|
i \

!

!
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK
SUMMARY AND COMhENT SFEET

Run: 43616E

Test Date: 12/16/80
Test Type: Gravity Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

long sleeves (36%)

A. As Run Test Conditions:

Upper plenum pressure 0.280 MPa (40.6 pela)

initial peak clad temperature and 8730C (1604 F),4C 1.70 m0
,

location (67 in.)

Initial peak rod power 2.3 kw/m (0.70 kw/ft)

Flow rate 0.816 kg/sec (1.80 lb/sec)15 sec

0.095 kg/sec (0.21 lb/sec) onward
0 0Coolant temperature 52 C(125 F)
0 0518 C (5090C - 523 C),Average and range of initial 1.83 m

0(72 in.) housing temperature ,965 F(948CF - 973 F)

Initial bundle water level 130 mm (5.1 in.)

Initial downcomer water level 124 mm (4.9 in.)

8. Summary Results:

,

C. Comments:
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMi{NT SHEET

Run: 44117A

Test Date: 5/9/80
Test Type: Gravity Reflood

Blockage Configuration: Unblocked

A. As-Run Test Conditions:

Upper plenum pressure 0.142 MPa (20.6 psia)

Initial peak clad temperature and 0872 C (16010F), 3 C 1.78 m

location (70 in.)
Initial peak rod power 2.3 kw/m (0.70 kw/ft)
Flow rate 0.821 kg/sec (1.81 lb/sec) 14 sec

0.095 kg/sec (0.21 lb/sec) onward
Coolant temperature 32 C (89 F)'0

Average and range of initial 1.83 m 545 C (536 C - 553 C) .0

(72 in.) housing temperature . 10130F (997 F - 1028 F),
initial bundle water level 49.5 mm (1.95 in.)
Initial downcomer water level 276.4 mm (10.88 in.)

B. %mmary Results:

C. Comments:

Total power: 0.5% decrease by 420 seconds (a)

Carryover tank filled up at approximately 300 seconds, and upper plenum
subsequently filled up by 360 seconds.

a. Relative to specified conditions

44117A-1

|
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hum 441174 HEATER 800 57 A71377t&L OATA

t ha l aat itMP tbte F I MAX TERP (DEC FI TURNandu6L 11NE (11C
'

ELtb Ma n M1h PEAh'
652.0 579.1 602.8 15 10 14

MAX R14 MEAN M&M p1M pgAh
12 649.9 574.6 150
2, e 72. 6 750 1 414.v 077.9 765.9 020.n 3. 0 2.0 2.0
39 1200.9 1092 2 1137.2 1211 8 1106 0 1150.8 3.0 3.0 3.0
4e 1335.4 A249.2 1249.9 1354.C 1273.4 1300.7 6.0 3.0 5.3
60 14e6.0 A33v.2 1353.e 1494.4 1 354.0 1407.F 6.0 2. 0 3.5

; 67 1579.9 1464.6 ISC4.0 1595.1 1486 9 1527.6 9.0 3.b 6.0
2 To 1001.2 A465.0 1534.6 1619.9 1400.0 1555.1 9.0 3.0 6.0

71 15 9o . t 1442.5 1531 1 1622 1 1461 2 1555 5 13.0 3.0 6.4
72 1600.1 1931.7 1527.2 1628.7 1450.5 1549.7 9.0 J.0 51
7. 15s3.6 1435.2 1524.7 1605.0 1462.3 1546.4 10.5 3.C 5.5
73 1579 5 1430.7 1115.8 1602.5 1455.9 1539.0 9.0 30 6.2
76 1576.3 4434 3 1516.4 1632.5 1459.1 1540.9 00.5 3.0 14.2
7T 1574.5 1420.F 1503.1 1602.5 1446.2 1529.4 9.0 6.5 8.2'

7e 15 59. C 4417.6 1497.4 1581.9 1446.4 1523.4 87.0 4.0 10.4
8* 1473.9 124).s 1401.3 1485.9 1303.7 1416 1 3.0 2. 0 2.6
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90 1330.0 462 .3 142s.7 13S5 1 995.4 1246.2 6.0 3.0 3.4

102 1191 9 1071 6 1122 3 1205.6 1099 2 1140.9 3.0 2.0 2.7
- 111 1174.9 91o.O AC14.2 119 2.0 932.6 1029.7 1.0 3.0 3.0
! 12u 867.0 SFO.e 746.9 863.0 591.9 804.6 0.0 34 4.5

132 682 1 533 4 156.4 694.1 54 6 .3 637.8 3.0 3.0 3.0
13e 6 33.G 417.6 1CA.6 644 .7 436.4 518.0 10.5 3.0 6.9

|
'

S>

j| TEMr mast (DkG F3 JUENCH TEMP ESEG FB 00LMCd 11Mc (SEC1

Ij fttb Ma a al h etAN MAX MIN MEAN MAX tih MEAN
)> 12 4.3 1.s 2.d 646.9 247.9 516.9 7.0 20 4.0

i e 24 9.8 5.3 F.4 815 8 59T.7 700.2 10.5 41 7.C
) \d 39 15.4 10.8 13.6 747.4 540.7 670.8 55.6 54.0 54 6
4 4e 2. 1 13.1 le.6 706.1 667.1 740.3 103.7 92 0 97 1'
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67 27.3 le.2 23.6 816 7 776.4 792.2 229.8 223.9 227.7
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132 12 1 10.4 11 4 60 3. 5 520.3 552.9 2 7- - 22.5 24.0.
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAT TASK

SUMMARY AND COMNENT SFEET

Run: 43717B

Test Date: 7/9/80
. Test Type: Gravity Reflood

Blockage Configuration: 9 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.141 MPa (20.4 pala)

Initial peak clad temperature and 8760C (1609 F),3C 1.78 m0

location (70 in.)
Initial peak rod power 2.3 kw/m (0.7 kw/ft)
Flow rate 0.830 kg/sec (1.83 lb/sec)14 sec

0.10 kg/sec (0.22 lb/sec) onward
Coolant temperatum 310C (88 F)

5020C (494 C - 3080C),0Average and range of initial 1.83 m

(72 in.) housing temperatum 936 F (9220F - 9460F)
Initial bundle water 13 vel 7.1 mm (0.28 in.)
Initial downcomer water level -0.414 m (-16.3 in.)

B. Summary Results:

i C. Comments: ;

Carryover tank filled up at approximately 260 seconds, upper plenum filled up by

320 seconds, and steam separator drain tank subsequently filled tp by 340 seconds.

I
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FLECHT SE A4ET 21 A30 duh0LE TEST $!81ES
kW4 nJ4 eld 437178

800/E LE V TINITIAL 1&AlnJM itMPERAluRE TUR1440Jt3 JufM H 3JENCH
C H41 40 AT FLO DJ TEmpERAfudi d!SE TIME TEspaE47J4E Tide

(CEG FS (DEG F4 IJEG F8 (SE10105) (GEE F8 (SE;340il

24 3- 3 9 1064 10 76. 12. 4.0 664. 52 8
4C 3- 3 11 1153. 1164. 8. 10 739 31 7
1C 4- 0 14 1270. 1286. 16. 4.0 677. 88.5
24 5 - 0 17 14CO. 1417. 17. 4.0 734. 148.8

24 5- 7 21 15C2. 1521. 19. 4.0 849. 196.0
10 6- 2 50 1469 1482 13. 2.5 700. 239.6
20 6 - 2 53 1524. 1541. 17 4.0 532. 251 4
10 6- 2 58 1566. 1582. 16. 2.5 1027. 90.3

SC 6- 2 61 1519. 1536. 16. 4.0 e63. 2,3 0

10 6- 3 63 1471. 1482. 10. 1. 0 8J1. 221.5
48 6- 1 68 1546. 1967. 21. 5.5 879. 226.4
50 6- 3 69 1452. 1487. 35. 10.0 749, 274 0

24 6- 4 70 1477. 1991. 14 4. 0 743. 255.4
20 6 - 4 72 1534. 1561. 28. 6.0 760. 257.8
38 6- 4 75 1564. 1592. 28. 9.5 927. 224.4
3C 6- 5 85 1593. 1612. 20. 4.0 949 207.8

3E 6- 5 86 1483. 1503. 20. 6.0 761. 266.8
3C 6- 6 95 1568. 1594. 26 60 1043- 216.9
33 6- 6 96 1535. 1968. 33. 8.5 1130. 134.6
44 6 - 6 97 1455. 1983. 28. 8.5 76d. 269.e

4* 6- 6 98 1546. 1578. 32. 8.5 924. 237 8
SC 6- 6 101 1477. 1503. 26, 8.5 744 266.9
1C 7- 0 110 1441. 1455. 44. 2.5 646. 246.3
28 7 - 0 111 1463. 1477. 15. 2. 5 694. 285.4

35 7- 0 115 1495. 1504. 13. 2.5 894. 190 6
58 7- 0 117 1401. 1412. 11. 25 663. 311 0
25 7 - 6 120 1442. 16 4e . 16. 2.5 ?>1. 313 4
2C 7- 6 121 1449. 1407. 18. 25 738. 310.2

2E 7- 6 122 1312. 1331. 19. 5.5 o27. 329 7
34 7- 6 123 1417. 1438. 40. 4.0 752. 3Jo.0

38 7 - 6 174 '. 4 51. 14ev. 18. 25 771. 330.J

44 7- 6 127 1454. 1471 17. 2. 5 743. 310.8

' SC 7- 6 128 1412. 1436. 24. 6.0 741 327.6
l IC 8- 0 131 1305. 1326 21. 6.0 712. 348 2
i 2E 8- 0 133 1214. 1240. 26. 8.5 663. 311 8

30 8 - 0 136 1339. 1362. 24 60 853. 203.4

58 5- 0 138 1216. 1241. 25. 8.5 023 364.3

SC 8- 0 139 1313. 1J37 24. 6. 0 700. 363 8
1C 9 - 6 141 1145. 1164. 8. 10 Sod. 378.0

10 8- 6 142 1C98. 1107. 9. 2. 5 002. 361 8

2C 8- 6 143 1205. 1214. 9. 1.0 o30. 367.9

48 8- 6 145 1216. 1233. 16. 2.5 o79. 367.J

50 8- 6 145 1122. 1130, 8. 1.0 549. 290 4

30 9- 1 154 1019. 1034. 15. 4.0 030 310.0

4C 9- 3 156 1074. 1987. 13. 2.5 540 353.0

1010- 0 161 572. 625. 53. 21.5 ,34. 254.8
4810- 0 164 904. 9 18 . 14. 4.0 3o7. 312.7
5010- 0 167 760. 705. 24. 11.0 420. 119.4

2411- 0 168 568. 577. 9. 2. 5 514 68 1

4C11- 0 ** 843 iHEaM3C008 LE D4 T4 8
1011- 6 ** 8A0 fMERMJC00PL E yA iae
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SUN 437176 Hi4 Tit RJu aTailaT1 Cal 04T4

111T I AL TERP (DEG Fi 1AA Iid# (DEG PI TJttaduund IAMs t$EC)

|,
ELEf 4A1 414 ME A4 R4A nIn MEam 1At 414 MEAD

12 532.1 492 6 505 3 556 4 490.9 S09.2 10 10 10
24 844.7 752 4 707 7 e49.9 758.7 792.9 25 1.J 14
39 1152.5 1064 0 1008.6 1160.9 1075.0 1098.0 6.3 1.J 2.S
45 1334 1 1220.5 1265.4 1333 0 1244.2 12s7.0 9.5 4.0 S.4

; 63 1473 0 1370.6 1411 3 1483 7 a396 0 142o.4 43 1.J 3.3

67 1991.3 1489.6 1520.2 1607.9 1520 3 1945.7 9.5 40 o.m
70 1609.0 1506.8 1556.5 163S.2 1574.4 1583 1 8.5 6.J 7.0
71 1S99 2 1444 1 1522 0 1623.4 1464.4 1546 3 85 10 5.9

i 72 1478.7 1450.0 1485 0 1518.2 1460.2 1501.4 6.0 2.5 4.4
M 1571 6 1468.7 1526.5 1987.3 1461 6 1542 6 S.S 2.5 3.9

I 75 1997.6 1452 1 1530.7 1613 4 1481.e 1552.6 10 0 1.J 56
76 1650 3 1472 5 1527.0 1621.0 1491.2 1950.2 9.5 40 e.7

i 7F 1592.7 1411 4 1513.8 1612 3 1433.S 1539.1 95 40 0.8

78 1967.9 1450.5 1499.0 1993.s 1473.0 1927.7 0.5 5.5 7.8
P4 1496 6 1378 1 1940.6 1510 6 1371 8 1453 4 2.5 1.3 2.4
90 1454.3 1311.6 1406.9 1470.9 1331 0 1424 9 6.0 2.) 3.5

96 1347 2 1213.9 1297.3 1368.7 1240.0 1319.8 9.5 4.0 63
102 1216.5 1098.0 1149.2 1232 7 1106.8 1159.7 2.5 10 2.0

til 1974 3 609.9 99 0.0 1087 2 403.3 1013.7 32 0 2.5 64

120 954 2 571 6 762 3 918 1 624 6 791.6 25.0 9.0 10.2
132 599.9 523 1 563.0 608.9 $38 6 574.8 21.5 25 S.6
ISO 628 9 452.6 507 2 6 39. 4 476.4 S30 1 21.0 4.5 12 8

2>
hj TE1P 415E 80EG FI Juf4Cd IENP (JEG F8 00ENLH ilmE taE*a
6-=
=J ELEW 441 414 RE A1 Na t RI4 ME A1 144 M14 Miam

hU 12 4.3 2.7 3.9 325.S 490.4 502 8 2.2 20 21
4 (a 24 6.3 4.6 S.2 744. 5 $90.0 681 3 12.1 10.4 11 7 ,

1 39 12.4 7.7 10.1 F 34. 7 245.7 593 2 58 0 51 7 5*.3 .

48 36.6 15.6 21 7 959.0 077.1 804.2 55.5 84 3 86.9
60 17 4 10.6 15.4 730.3 69J.5 718.8 15 2 .P. 140.0 150.3

i 67 30.7 10.9 25.5 se5.2 80s.3 839.2 19%.9 100.9 194.5
70 29.7 21 6 26.5 926 1 8FJ.S 49).6 233.9 206.9 2C9 3
71 36.3 11.9 24.4 919 3 744 1 813 1 245.9 214 9 223 3'

72 19.4 10.2 15.6 903.4 400 6 857.5 232.6 221 8 220 24

74 22.1 12.9 16 1 123e.2 291 5 430 2 254.0 90.3 219.6
75 34.0 10.2 22 0 9 34. F F2s.9 823 1 274.0 191 4 237.3

* 76 29 7 14.4 23 2 1153.9 755.4 072 2 257.9 110.3 232.9
77 33.5 19.6 25 3 990 1 722.4 329 4 266.8 207.8 248 2
78 32.9 22 5 27.9 1129.7 76d.S e 61 4 269.8 134 6 245.6
84 14.5 9.5 12.9 e93 6 653 5 712 5 311.0 19J.o 279 0
90 23.6 16 1 10 1 909 0 626.5 736.6 340.0 229.4 310 32

96 26.1 10.3 22.5 852. 7 623.0 719.4 364.9 263 8 334.4
) 102 16.2 f.8 10 5 678.9 403.7 576.9 379.6 29J.4 354.0

111 113.4 11 9 23.0 645. 4 441.2 572.0 433.0 181.7 312 2
120 70.5 13 8 29.4 583 0 246.8 330 0 318.0 119.4 261 3
132 15.5 8.6 11.0 554 5 S14.4 532 9 69 1 30.e 45.0
139 30.0 10.5 22.8 500 1 4F4 2 508.e 53.0 10.3 33.2

4

2

d
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FLECHT SEASET 21-ROD BLNDLE FLOW BLOCKAT TASK
SUMMARY AND COMhENT SFEET

Run: 43817C

Test Date: 9/5/80
Test Type: Gravity Reflood

Blockage Configuration: 21 rods blocked, coplanar,

short sleeves

A. As-Run Test Conditions:

Upper plenum pressure 0.142 MPa (20.6 psia)

Initial peak clad temperature and 0872 C (16010F),3C 1.93 m

location (76 in.)
Initial peak rod power 2.3 kw/m (0.7 kw/ft)
Flow rate 0.880 kg/sec (1.94 lb/sec)15 sec

0.095 kg/sec (0.21 lb/sec) onward

Coolant temperature 310C (880 )F

Average and range of initial 1.83 m 505 C (4940C - 512 C),0

0(72 in.) housing temperture 941 F(921 F - 9540F)
Initial bundle water level 31.8 mm (1.25 in.)

Initial downcomer water level 211 mm (8.3 in.)

B. Summary Results:

{
l

C. Comments:

Carryover tank filled up at approximately 260 seconds, upper plenum filled up at

approximately 325 seconds, and steam separator @ain tank subsequently filled up;

!

| by 350 seconds.

|
t

.

|

|
'
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r6sC HT SE A$i T 21 ROD SUNDLE 7E57 SERIES
MUN NUM8i443R1?C

R33tELEV lan11146 Man 19uM T EMP s R A7U R E TURNAROU40 GL1hCH Qut hC M

Cnah. ha at FtGuo T E P#cR A70 R E A15E 71*E 7 tMP A E 81uns 71st
(Das Fa (CaG Fi 19E& Fa (SEC04058 tes6 Fa (SECONCSS

24 3- 3 9 1Ct2. 1092. 10. 3.0 335. 43.4

4C 3- 3 11 1214 1221. 7. 1.5 622. 46.4

1C 4- 0 at 1344. 1360. 14. 3.0 631. 65.5

24 5- 0 17 13%4 1410. 16. 30 71o. 171.3

24 57 21 1509. 1524 15. 3.0 e22. 214.7
13 5- 2 50 14s0. 1469. 9 3.0 7ve. 237.t

20 6- 2 53 15CQ. 1511. 11. 3. 0 347. 324.0

30 6- 2 58 155s. 1566. 7. 1.5 57w. 320.C

to 6- 2 oC 15t7. 1575. 8. 15 74v. 2 72. 7
5; 6- 2 61 1472. 1487. 15. 3.0 505. 262.4

10 6- 3 63 agte. 1476. 10. 3.0 605. 247.7
50 6- 3 ob 1419. 1496. 16. 3.0 861. 214.6

2A 6- 4 7C 14t1. 1476. 15. 4.5 966. 132.5
33 o- 4 73 1517. 1590. 13. 3.0 ao5. 230.7
23 o- 5 de 1557. 1570. 13. 3.0 654 330.C
30 o- 5 e5 15%5. 1611. 17. 3.0 114e. e4.3

35 6- 5 at 1527. 1537. 10. 3.0 6v6. 312.C
3; 6- 6 v5 157t. 1544 18. 3.0 1115. 1CO.5
30 6- 6 94 15 t. 1570. 14. 30 es3. 325.C
4a 6- 6 47 14c7. 14o4. 17. 3.0 777. 279.%

*C 6- 6 it 1517. 1593. 15. 3.0 426. 266.C
SC 6- 6 101 1541. 1553. 12. 3.0 739. 296.C
1: 7- 0 11C 4414 1466. 12.1 30 736. 275.4
25 7- 0 111 1452. 1463. 12. 1.5 70s. 255.7

30 7- 0 A15 A 414. 1486. 12. 1.5 62e. 350.C
58 7- 0 117 13a3. 1344 11. 1.5 ev t. 297.t

26 7- 6 12C 1941, 14 e l . 14 3.0 7v6. 243.4
2 7- 6 A21 44t4. 1499. 15. 3. 0 75c. 327.9

2E 7- 6 122 1341. 1358. 18. 3.0 745. 3GC.7

34 7- 6 A23 1447. 1463. 16. 3. 0 654. 34C.
38 7- 6 124 141s. 1492. 15. 3.0 7e 7. 306 0
46 7- 6 127 1413. 14o0. 15. 3.0 676. 335.9

SC 7- 6 126 445*. 1466. 14 3.0 662. 344.C
.

(
' 1C 4- 0 131 13Ao. 1335. 18. 3.0 744 351.4

Zi 9- 0 133 A2t!. 1276. 16, 3. 0 772. 335.5
33 d- 0 13o A300. 1382. 16. 3.0 651. 36e.0

,

t

j 54 3- 0 A3e A227. 1249. 22. 4.5 tea. 323.2
l SC 1- 0 13% A3e2. 1346. 15. 3.0 6et. 370.7

( 1 J- 6 141 1147. 1162. 15. 3. 0 595. 3 d 3. C

10 4- t 142 AC44. 1062. 16. 3.0 53c. 399.C

2C 5- 6 * *4 46 i nap eGC0vPLs OA 7A*
44 3- 6 1*5 1Att. 1178. 11. 15 Se e. 406.5
50 d- 6 14e 112C. 1135. 15. 3.0 615. 3C6.4
30 4- 3 154 615. 992. 18. 3. 0 567. 423.3

4C 9- 3 156 1C41. 1054 14 3.0 SJ4. 384.C
1013= 0 Ao! tia. 639. 19. 21 5 341. 59.C
4413- C tot etc. 660. 15. 3.0 240. 3bs.C
5013- 0 1o7 711. 735. 17. 6.5 53o. el.C

2A11- 0 los 555. 565. 10. 3.0 522. 23.5

4C11- 0 17C 617. 62a. 11. 3.0 555. 18.3

1511- 6 A72 411. 4s3. 12. 3.0 263. 14.C

43817C -2
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abu 43817C HEATER AJO 37A715TTC AL 04T4

IM1TlaL ItMP lbtG p) n4E ikMP 10 f G F l tut 4 A200hG IIMs 15 ECD

flit Man Alh MiaN MAR MIN MEAN m4I tih MEAM
12 5d4.6 217.1 542.7 593.8 519.4 544.2 1.0 C.0 .6
2* e40.6 ebv.4 452.9 845.4 816.9 857.8 3.0 2.S 2.8
3+ 1214.2 106&.6 1135 2 1221 2 1058.1 1145.0 3.0 1.5 2.6
to 1371.C 4309.4 133C.e 13e4.4 1314.2 1345.0 3.0 3.0 3.C
eu 1395.8 139*.0 1344 0 1414 1 1409.8 1411 2 30 3.0 3.C
67 160s.2 ates.% 1:23 5 1625.4 1533.0 1540.6 3.0 3.0 3.0
70 1590.2 4e2.9 1t52.8 1606.8 1499.8 1569.6 3.0 30 3.0
71 I S 44. 7 4434 6 151e.1 1567.9 1466.7 1533.6 3. 0 1.3 2.6d

72 1503.9 4490.2 11C0.1 1519.2 1508.4 1513.8 3.0 1.9 2.3
7* a 5 7s . 9 1447.1 1:lo.0 15e7.3 1454.1 1526.8 3.0 1.S 2.0
TS 1596.4 44o).v 153e.e 1010.1 1476.2 1550.0 3.0 1.5 2.6
To 1001.C 1444.% 1*33.5 1615.6 1464.4 1548.9 4.5 1.5 J.3
77 1594.5 A43).3 1:34.d 1611.2 14fD.5 1546.5 3.0 3.0 3.C
7e 1577.3 441).4 1119.w 1543.8 1434.4 1537 1 4.5 3.0 3.4
8, 14e4.3 1247.1 141o.4 1499.8 1257.8 1424.2 30 1.5 2.1
99 14u).S 4349.4 1443.3 1448.7 1358.2 1458 1 1.3 1.5 2.e
90 1363.C 1227.3 1326.9 1,30.2 1249.4 1346.2 4.5 3.0 3.2

102 1&o3.C 194o.2 1136.7 1145 2 1062 4 1153.5 3.0 1.5 2.3
111 104o.4 $1w.C ICC7.3 1063.5 931 5 1022.4 3.0 3.0 3.C
120 950.5 o20.e ic5.7 904.5 639.4 788.6 30.5 !.C 9.5
132 o17.1 4Fe.4 55e.2 62 7.8 490.5 568.8 3.0 3.C 3.0

13e S o2.2 40s.t 491.4 544.0 474.6 509.2 3.0 3.0 30

f$ icer naas IDkG Fa jut NCH TE MP IDES F) J u s14.1 Ilat 13EC8,

1 03
>" ELet Mas man ed > mas MIN ME4N WAX M in MEah
'

1 12 2.3 0.6 14 5e8.7 512.9 519.0 2.9 2.S 2.6

() 2* 7.4 2.7 S.O 631 4 162.1 598.2 9.0 4.5 4.5
(d 39 1*.2 F.0 10.6 363.4 334.6 624.0 46 5 34.0 43.5

4e 19.1 IJ.4 15.0 e31.5 738.4 774.0 90.4 e l.9 et.C
6u As . 3 AD.7 10.6 T52.7 683.8 718 3 171 3 169.4 170.6

; OF 19.1 1*.9 17 2 877.9 771 9 824.7 218.7 204.T 214.1
70 17.1 lo.C so.6 402.0 6Jo.6 855.1 239.6 221.0 233.4
71 18.2 12.7 15.S 699.6 594 2 752.7 245.9 232.9 239.2
72 13. 3 12.2 13.7 732.2 675.7 703.9 246.7 239.0 243.2
7, 12.C F.3 d.b 1017.4 513.6 738.0 324.0 44.9 228.6
75 10 3 4.$ 11.2 1137.7 611 2 808.9 325.2 55.2 237.7
76 19.5 o.e 13.4 1120.9 637.3 846.9 325.9 F1.2 223.0

'
77 17 0 v.w 14.7 1147.7 654 1 815.6 330.0 e 4. 3 249.3
7e 25.4 11.4 17.2 1114.9 653.0 950.0 333 2 ACC.9 245.S
d* 15.4 10.5 11.s e36 3 627.8 712.5 150.0 151.4 274.4
90 17.6 11.4 14.8 Tv6.4 644.6 710.0 371 0 2tc.7 324.4

4

' 90 22.1 14.S 17.3 d20.6 651.4 733.0 349.8 297.4 342.3

l 102 10.2 la.a 13.6 666 1 537.6 596.3 406.9 3Ct.4 374.C
| 111 11.e 12.3 13. 1 654.9 459.9 540.2 423.3 194 1 347.4

120 59.6 14.0 22.s 555.6 244.7 314. +2 398.0 39.0 233 8
132 12.1 v.7 1C.7 225.0 259.7 470.5 24.6 la.S 20.5
13e 14.1 v.t 14.e 536.1 195.4 341.0 28.6 12.0 16.4

!

.



FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SFEET

Run: 44317D

Test Date: 11/1/80
Test Type: Gravity Reflood

Blockage Configuration: 21 rods blocked, noncoplanar,

short sleeves

'

A. As-Run Test Conditions:
.

Upper plenum pressure 0.143 MPa (20.8 psia)
0 0Initial peak clad temperature and 873 C (1604 F),3C 1.70 m

location (67 in.)

Initial peak rod power 2.3 kw/m (0.7 kw/f t)

Flow rate 0.807 kg/sec (1.78 lb/sec)
I

15 see .
0.095 kg/sec (0.21 lb/sec) onward

0
j Coolant temperature 320C (90 F)

0506 C (498 C - 513 C),Average and range of initial 1.83 m

|
(72 in.) housing temperature 943 F (9280F - 956 F)

Initial bundle water level i47 mm (5.8 in.)
,

Initial downcomer water level 165 mm (6.5 in.)

8. Summary Results:

;

C. Comments:

Carryover tank filled up at approximately 290 seconds, upper plenum filled up at

approximately 350 seconds, and steam separator drain tank filled up by
370 seconds.

4

44317D-1
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(6sCnf SE ASE T 21 a00 tuNSLE TEST SFt1ES
AUN hugsER443170

AJO/ELEV Ilh171ak naA1 MUM TE4PERAfuRE Ytl#NAROUNO e hkhC n Cut hC NCdaN. Du al FLCCJ TiP#sdATURE RISE 71me TEMPAEstLEi Tipt
tut 6 ti tutw F3 (DEG F1 tsfCOND$1 (0(6 F) (SEC0h05)

2a 3- 3 7 AC42. 1053. 11. 25 241. eg.34C 3- 3 9 11tC. 1171. 11. 2.5 777. 53.91C 4- 0 1C 12%C. 1311. 21. 6.0 76 t. 90.32A 5- C 13 137C. 1394, 24 4.5 740. 169.9

2A 5- 7 14 1470. 1505. 36. 7.5 654 214.820 6- 2 SC 1540. 1555. 15. 2.5 1C32. 70.530 6- 2 55 1511. 1586. 16. 2.5 707. 272.cSC 6- 2 5% 1541. 1556. 15. 2.5 776. 255.0

10 6- 3 ol 1464 1504. 21. 4.5 1C 75. 75.54s 6- 3 e6 1554 1574 20. 4. 5 till. 75.253 6- 3 e6 1473. 1498. 25. 4.5 764 257 624 6- 4 7C 1414 1475. 22. 6.0 4103. 51.4

33 6- 4 * *eA o i naa POLdbPL E DA Tae
to 6- 5 * *e aL I naaPG4 JLPL E CA T4 *
23 6- 5 * * e aL 1maA POCJLPLE D4 74 *
3C 6- 5 e5 It(*. 1628. 24. 4.5 1104 64.5

3E 6- 5 e6 156C. 1521. 21. 4.5 e7s. 176.4
3C 6- 6 97 15%3. 1619. 26. 4.5 1096. 77.533 6- 6 v8 1515. 1596. 21. 4.5 6es. 2o3.C44 6- 6 AJC 147v. 1533. 24 6.0 e29 243.7

.

4C 6- 6 Ada A5ec. 1604. 24. 4.5 115G. 35 1SC 6- 6 103 153e. 1563. 24 4.5 744 272.C
1C 7- 0 * * 8 A b 1n A P 0C0LPLE DA T4 *
28 7- 0 tal 1954 1468. 13. 2.5 764 lo6.6

3C 7- 0 115 Ated. 1497. 14 25 61%. 257.553 7* 0 117 1314 1369 15. 4.5 691. 263 523 7- 6 121 1467. 14d%. 22. 4.5 e44 216.C
2C 7- 6 122 14 ca . 12J2. 21. 4.5 422. 185.0

2E 7- 6 123 1342. 1365. 22. 4.5 927. 169.7
34 7- 6 . * a aL ina aM06 J bPLc 0A T4*

.
34 7- 6 425 1445. 1513. la. 4.5 7e2. 231.C
48 7- 6 12 Ati6. 1439. 22. 4.5 664 203 6

SC 7- 6 12% 1415. 1475. 20. 4.5 ov6. 316.C
1C s- 0 132 A3C1. 1324 23. 4.5 72C. 250.5
21 s- 0 ist 13L4 1325. 21.i 4.5 d * 3. 216.6
33 5- 0 137 141C. 1432. 22. 4.5 637. 322.C

58 9- 0 13% 1342. 1335. 23. 4.5 663. 323.eSC 4- 0 A40 13so. 1410. 22. 4. 5 662. 335.C
IC d- 6 141 alt 7. 1166. 19 2.5 612. 288.C
10 4- 6 142 4142. 1160. 18. 4. 5 633. 260.4

2C d- e 143 4211. 1227. 15. 2.5 etc. 251.C
49 9- 6 a*5 4236. 1246. 16. 2. 5 6 % 7. 277.5
50 $= 6 1*o 11 7. 1209. 21. 4.5 60s. 353.1
33 9- 3 135 1Coi. 1102. 19 45 525. 335.0

|

4C 9- 3 a57 1942. 1101. 19. 4.5 687. 265.C
1013- O too 637. 693. 56. 37.0 49e. 134.9
4510- 0 143 eaa. 899 19. 4.5 5e3. 336.C
5310- 0 tot etc. e28. 22. 6.0 tie. 244.8

2A11- 0 167 574 5s6. 11. 4.5 543. 31.5
*C11- 0 16% 64e. 662. 13. 6.0 Sea. 32.C
1311- 6 AFC 952. 467. 15, 6.0 549. 9.8

|
,
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WUN ** 3170 Mk Af t R ROD 57Af!5 TIC AL DATA

Ih1TIAL itar 40th F3 MAX TEMP (DEG Fl TU4NA4JuhD IAMt (51C 8

fLkV R4 A Mah PIAN MAI MIN MEAN eLX PAN MkAh
12 51w.6 549.4 114.5 520.4 509.8 515.1 .5 .5 .5

26 752.4 FJa.6 144 2 757.6 736.8 750.0 2.5 2.5 2.5
39 11W0.4 1042.4 1C85.5 1171 2 1053.2 1995.6 2.5 2. 5 2.5
4e 12e9. 7 127e.e 12d4.3 1311.C 1299.5 1305.3 6.1 6.0 6.0
60 1476 4 as62.5 14C2.6 1486.0 1379.2 1470.4 4.5 2.5 3.e
67 1600.2 A464.t 1115.s 1626.5 1505.2 1546.7 7.5 e.0 7.0
70 1595.0 132o.3 1560.7 1615.6 1547.3 1581.4 4.5 4.3 4.5
71 1541 4 154a.4 1541.4 1559 2 1559.2 1559.2 4.5 4.5 4.5
72 15ee.t a3es.6 1120.0 1602.5 1405.5 1537.0 4.5 2.5 38
7* 1571.7 1422.5 1513.8 1543.8 1444 1 1532 1 4.5 2.5 4.C
72 155*.* A*72.5 1112.9 1574.4 1497.6 1532.4 4.5 4.3 4.5
To 158e.6 143o.4 1524.2 1604.7 1475.2 1549.1 10.5 4.5 5.3
77 1004 1 646e.6 1132.4 1627.6 1497.6 1556 6 6.0 4.5 4.5

7e 1545.0 14J7.1 1135 1 1618.8 1465.5 1958.7 6.0 4.5 4.s

6. L 4 e2.1 433v.2 1422.7 1446.6 1356.1 1438.8 4.5 2.5 3.4

9v 149=.t 4342.3 1424.5 1512.8 1364.5 164 9.R 4.5 4.5 4.5

96 1429.2 12 5 7. a 13*v.2 1452 7 1289.1 1373.2 7.5 45 5.0

102 1230.4 1127.1 117v.9 1266.3 1141 1 1136.S 4.5 2.5 33
111 1093.e 95o.1 1(42.4 1112.0 973 8 1040.n 4.5 4. 5 4.5

120 e7w.e 037.1 159 3 s46.4 693.1 7 g e.7 37.0 2.5 12.4
132 o4o.4 S74.4 (11.5 661.5 545.5 623.9 6.0 4.5 5.0

13e 003.5 4 22 .2 SCa.* 619.4 466.7 524.0 6.0 4.5 5.6

k
>

TsMr alic luiG F3 QUENCH 7E MP (DEG FI SU LhC H 11Mt (SEC8gj
EL t v MAA M&h Ptah MAX M19 MEAN PAX P1h PkAh

( 12 0.0 v.C 00 513.8 502.4 50R.1 2.5 2.1 2.3
e
%d 24 7.0 5.2 56 742.0 243.9 489.9 9.6 4.3 7. 6

39 10.e e.7 10 4 776.5 241 4 565.9 41 5 53 9 57.1

to 21.3 20.7 21 0 769.8 769 3 769.0 94.2 SC.3 92.2
6b 23.6 as.* 17 7 d60.0 716.3 772.3 169.9 163.3 167.6
67 33.6 20.3 3w.9 d66.4 819.0 553.2 216.7 205.0 212.5

fu 21 0 20.6 2w.6 904.1 784.9 R44.4 230.0 217.9 223.5
71 17.4 17.e 17 4 677.2 677 2 677.2 229.0 225.0 229.0
72 20.7 13.1 16.4 1102.6 567.5 967.1 267.0 St.4 168.6
74 22 3 14 6 1e.3 1252.5 719.4 911 7 255.0 31.7 122.0
75 29. 7 46.5 19.5 1113.5 751 4 954.4 257.6 71.2 133.9
70 34.5 10 1 24.0 1131.2 683.4 945.3 277.0 51.4 139.4
77 29.0 21.1 24.2 1134.4 757.9 950.2 264.0 6tev 149.7
7e 25 4 20.6 23.e 114 9.5 683 7 936.2 283.0 65.6 ate.3

8* 1e.e IJ.5 16 1 8d7.2 618.9 749,2 297.5 112.6 212.3
90 22.2 17.C 2C 3 927.5 66 6. 7 794.3 318.0 l'*-2 231 9
90 31.s 20.7 24.0 d42.7 624.7 720.4 335.0 2it.a 274.6

102 21.3 12.3 A6 6 697.2 573 1 617.5 361.0 251.0 3C6.6
111 20. 7 13.6 1e.0 bo6.9 400.2 574.3 379.0 265.0 315.3
120 55.5 12.4 25 4 764.9 246 8 471.n 342.7 2.s 230.7
132 13.1 11 1 12.* 591.3 545.1 554.8 40.6 31.5 34.7
13e 16. 1 1*.3 15 6 555.6 286.8 451 4 411.0 9.e 121.5

L
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FLECHT SEASET 21-ROD BUNDLE FLOW BLOCKAGE TASK

SUMMARY AND COMNENT SHEET

Run: 43817E

Test Date: 12/17/30
Test Type: Gravity Reflood

Blockage Configuration: 21 rods blocked, noncopianar,

long sleeves (36%)

A. As-Run Test Conditions:

Upper plenum pressure 0.144 MPa (20.9 psia)~

Initial peak clad temperature and 875 C (1607 F),4C 1.70 m
location (67 in.)
Initial peak rod power 2.3 kw/m (0.70 kw/ft)
Flow rate 0.012 kg/sec (1.79 lb/sec) 15 sec

0.095 kg/sec (0.21 lb/sec) onward

Coolant temperature 32 C (89 F)

5210C (512 C - 5250C),Average and range of initia! 1.83 m
,

(72 in.) housing temperature 969 F (953 F - 977 F)0

Initial bundle water level '17 mm (0.68 in.)
'

Initial downcomer water level 226 mm (6.9 in.)
t

B. Summary Results:

1

I
|

C. Comments:

Carryover tank filled up at approximately 310 seconds, upper plenum filled up at

approximately 380 seconds, and steam separator drain tank subsequently filled up

at 390 seconds.

43817E-1
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FLECMT 1 EASE 7 21 R00 Sum 0LE 7ES7 SE4TES
AUN NUM8ER43817E

ROD /ELEV ilh!IIAL MAXInUM TE4*f4A7USE 7U9NAROUND Q L th4 H QuihCh
CHAM. he AT F10C0 7tPPERA70RE R!bE 7tME 7 tnP R E 81066 71pt

4066 F8 (JEG Fl (CEG Fl (SEC0405) idt6 F 8 13tCoh058

2 A 3- 3 9 1170. 1180. 9. 2.5 617. 72 . 3
4C 3- 3 10 1263. 1272. 9. 2.5 650. 70.6
1: 4- 0 12 1345. 1410. 25. 12.5 760. 121.C
2A S- 0 ' 14 15C1. 1542. 40. 18.0 625. 214.5

24 5- 7 16 1518. 1577. 39 11.0 641. 262.7
SC 6- 0 34 1430. 1483. 53. 13.5 260. 447.C
23 6- 2 39 1517. 1520. 11. 2.5 456. 133.9
10 6- 4 41 1486. 1506. 20. 4.5 79t. 175.9

3D 6- 4 50 1970. 1515. 45. 8.5 1356. 44.7
48 6- 4 $2 1534 1555. 21. 4.5 SC7. 169.2
SC 6- 4 54 1411. 1506. 35. 10.5 1163. 113.t
SD 6- 4 SS 15C1. 1513. 11. 25 75t. 271 6

10 6- S 58 ISC1. 1517. 16. 4. 5 v 3 7. It3 4
2A 6- 5 59 14%2. 1516. 24, 4.5 2SC. 251.C
23 6- S 61 154C. 1556. 16. 4.5 474 130.5
38 6- 5 63 1343. 1578. 14. 2.5 6 v h. Ic3.t

3C 6- 6 72 1516 1610. 32. 6.0 649. 1C0.5
4 6- 6 75 15e9. 1612. 23. 4. 5 v44 135.5
3C 6- 7 **8Au IHEA P0Cd LPLE OA 7A*
3E 6- 7 43 1514. 1533. 17 4.0 865. Itc.1

30 6- 8 e6 1547. 1592. 25. 4.5 977. 123 7
4A 6- 8 87 1445. 1489. 25. 6.0 727. 323.%
1C 7- 0 93 1452. 1504 12. 2.5 736. 235.5
28 7- 0 94 ISCS. 1516. 11. 2.S 77C. 177.7

3D 7- 0 98 1542. 1560. 18. 4.5 goa. 167.6
58 7- 0 103 1436. 1452. 16. 4.0 723. 245.5
23 7- 6 11C 1472. 1491. 19 4. 5 67C. 223.%
2C 7- 6 111 ASC2. 1518. 16. 4.0 sit. 141.7

2E 7- 6 113 1343. 1403. 21. 4.5 463. 2 tS . 4
3A 7- 6 **8 AG ibaA PGCJbPLE DATA *
34 7- 6 115 1146. 1200. 14 2.5 60C. 3w8.9
48 7- 6 110 atte. 1507. 20. 4.5 e62. 2SF.5

SC 7- 6 122 1412. 1490. 18. 4.5 t1C. 270.1
1: B- 0 124 1247. 1312. 25. 6.0 7 62 . 302.7
2E 8- 0 126 1854. 1228, 32. 11 0 62o. 3Co.4
3D 8- 0 125 1314. 1344, 28. 6.5 sca. 239.4

58 8- 0 133 1211. 1295. 25. 9.5 7C1. 314.C
SC 0- 0 134 1351. 1373. 22. 4.5 Tot. 300.4
1C 8- 6 135 1C19. 1092. 13. 25 644 334.1 ,

10 8- 6 136 1CC7. 1025. 18. 4.5 630. 347.t |

)

2C 0- 6 138 12C4. 1242. 38. 11.0 19%. 244.t l

48 8- 6 143 1144 1178. 13. 2.S 71C. 315.3 l

50 8- 6 145 1114. 1133. 19. 4.5 604. 377.4 )
30 9- 3 150 933. 957. 25. 9.5 701. 295.5 1

4C 9- 3 152 10C1. 1026. 20. 4.5 675. 317.t

1010- 0 157 446. 729. 63. 57.5 244 37).C

4810- 0 164 822. 843. 21. 9.5 454. 3tG.6

5310- 0 toe 677. 716. 39. 27.5 247. 12d.C

2A11- 0 168 S36. 544. 8. 3.0 $2 3. 20.C
4C11- 0 1o4 631. 639. 9. 2.5 $76. J4.3

1311- 6 171 353. 36 3. it. 2.5 iSt. 24 1

438171E-2
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auN 43817E HE ATER RJO 5747157tC AL 0474

j AN!7laL TEMP GCtG Fl Max 7EMP (OEG FI TU8N aaduht T AME (SEC 3

ELEt nas min PEAN Max ntu ME4N 14x Pih nEAN
12 621.9 546.3 (C8.4 623.6 590.8 611.3 2.0 1.0 1.3
24 950.3 0e7 3 %C4.2 956.3 874.7 910.9 2.5 2.5 2.5
39 1263.5 1151.3 1150.4 1272.4 1161 9 1200.7 2.5 2.5 25
48 1942.9 1360.5 1196.1 1461 2 1396.0 1422.3 12.5 4.5 9.8
60 1529.9 1476.e 1902.7 IS41.9 1494.4 1526.1 18.0 2.5 8.3
67 1606.7 1505 7 !!57.5 1628.7 1529.0 1587.0 11.0 2.5 a.4
70 1591.1 1535.3 1564.4 1605.0 1559.2 1582.0 4.5 A.5 1.2
73 1475.3 1975.3 1475 3 1491.2 1491.2 1491 2 4.5 4.3 4.5e

i 74 1525.2 1516.5 1520 9 1540.9 1527.9 1534.4 2.5 2.S 2.5
! 75 1495.6 14ed.% 1480.6 1510.6 1489.1 1497.7 4.5 2.3 39
! 76 1555.0 1971.C 15C7.7 1570.0 1506.3 1527.5 10.5 2.5 4.8
) 77 1563.4 1484.9 1515.3 1577 6 1506.1 1532.9 4.5 2.5 41
1 78 1569 3 14o0.7 1531 5 1612.3 1444.8 1551.4 6.0 4.5 4.6
i 79 1561.5 1516 1 1536.3 1584 1 1533 3 1555 2 4.5 2.5 3.5
! 80 1566.6 1453.2 15C6.7 1591.7 1480.5 1531.2 9.5 45 6.4

81 1558.7 1558.7 1558.7 1588.4 1 588.4 1588.4 6.5 6.5 6.5
82 1500.3 ISuf + 15CO.3 1523.6 1523.6 1523.6 6.0 6.0 6.04

84 1545.7 143. 1*C3.0 1560.3 1444.1 1516 1 4.5 1.S 2.4
90 1555 8 1186 6 1438.9 1575.4 1200.4 1458.2 4.5 2.5 4.3
9o 136e.2 11%5.7 1308.4 1391 8 1227.5 1333 2 11 0 4.5 6.9

102 1503 4 756 4 11C5 9 1518.2 780 5 1126.4 20.0 25 4.6
111 1020.7 4G9.3 521 5 1039.8 842.7 944.7 11.0 4.S 7.6
120 1103 8 566.4 773.5 1115.1 716.0 810.9 143.0 2.5 20.7

J'y
132 630.7 446.9 518.8 639.4 455.9 530 0 12.5 2.5 5.34

g 13e 551.1 352.7 451 9 559.9 363.3 461 6 2.5 2.5 2.5

G
i {l TE *P h15E 80kG F8 QUENCH TEMP (DEG FI QU6N64 I!nt (3EC)

ELEW nas man PEAN Nas MIN 4EAN max P!h MEan
12 4.5 17 2.9 559.7 246.8 436.9 6.0 3.0 4.1
24 7.4 6.0 e.7 758.2 540.9 650.6 12.6 11.1 12 1
19 12. 3 8.9 10 3 673 2 617.1 644.7 72.5 te.o 70.0
48 35 5 la.3 26.2 765.6 704.6 742.0 127.0 121.0 124.3
60 40.5 12.C si.* 879.2 801.6 816.1 217.9 214.5 210.C
67 38.8 14.3 29.5 939.C 715 3 867.9 265.5 247.0 256.9,

70 23.9 14 3 17.6 846 1 663.9 769 1 274.7 265.4 271 5
73 15.9 13 9 13.9 724.5 724 5 724 5 161.8 161.8 161 8
74 15 . 7 11.4 13.5 858.1 578.0 718.0 198 1 131.9 Itt.C
75 20.2 15.0 17.1 912.4 602.8 719.0 265.8 171.8 2C4.5
76 35.3 11.4 19.0 1183.0 507.0 796.7 299.9 113.6 206.5
77 24 2 13.5 17.6 974.2 255.0 763.2 2 75.9 !!C.9 159.4
78 31 6 14.8 19.9 1017.2 64 8.5 025.7 309.8 1CC.9 155.5
79 22 2 14.6 18.9 974.9 872.7 924.9 179.0 14C.7 167.6
80 27.3 20.7 24 5 949.6 72 7.3 876.3 323.9 123.7 206.G
81 29.7 29.7 29.7 931 9 931 9 131 4 131.9 133.9 133.9
** 23.3 23.3 23.3 932.4 932.4 932.4 178.4 17s.8 17#.m
av 18.5 10.3 13 1 923.0 650.2 790.5 346.8 124.7 215 1

i 40 22.0 14.4 19.3 948.7 651.1 795.3 171.0 161 7 261.C
| 96 11.8 21.5 24.4 885.4 627.6 771.2 314.0 226.9 se5.1

102 38.1 12.6 20.5 798.6 36 5 . 0 658.4 177.9 e4.3 247.1
!!4 33.4 19.1 23.2 700.8 529.2 610.8 362.0 245 2 314.C
120 114.4 11.3 37.5 58 3.3 243.6 460.5 175.0 9*.5 296.2
'97 19.0 81 11.2 576 1 254.4 459.2 14.5 12.6 20.4

' 13* 10.6 e.8 9.7 254.4 254.4 254.4 26.5 24.5 24.5
-

,

t

6
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APPENDIX L
INSTRUMENTATION ERROR ANALYSIS

L-1. INTRODUCTION

The error associated with the measured data from the FLECHT SEASET 21-rod bundle

test series was derived from either equipment manuf acturer specifications or system
calibration data. Component calibrations were performed to verify that the manufac-

turers' specifications were met and these manuf acturers' specifications were used to

compute the error estimate for the data path. System calibrations were performed
when component calibrations were not expedient or when an accuracy improvement
could be accomplished with a system calibration. The system calibration data were

used to compute an estimate of error for the system response, and calibration standard

equipment specifications were used to compute the error of the calibration data points.

The total system error from a system calibration is a function of both equipment
response error and calibration data error.

In all cases of error estimate, the standard deviation was computed and presented as

the most probable error. The derivation of this error analysis technique was presented
in paragraph D-7 of the 161-rod unblocked bundle data report.(1) The manufacturer-

,

specified error is the maximum possible error for the respective component. The stan-
dard deviation of the error was calculated from the maximum error by the following,

based on a uniform distribution over the error range:

"2 (L-1)c = I 3i=1

1. Lof tus, M. J., et al., "PWR FLECHT SEASET 161-Rod Unblocked Bundle, Forced and
Gravity Reflood Task Data Report," NRC/EPRI/ Westinghouse-7, June 1980.

L-1
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where

o= data path standard deviation ,

E = component i maximum error

n = number of sources of error

When a system calibration was performed, the standard deviations from the calibration
data and the calibration equipment were combined by the following equation to produce

the best estimate of error:

2 2
o= E +E (L-2)c

where

o= data path standard deviation

Ed = calibration data standard deviation
Ec = calibration equipment standard deviation

.

The calibration data standard deviation is a measure of the error involved in fitting the

calibratic, data. . That is,
r

-
,

..

I (Y - Y )2 1/2
~ I'-3),' Ed* n-2

'

where :
IY = calibretirrt point

Yr = predirced output from the calibration curve
n = number of calibration points

L-2
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I,

The calibration equipment standard deviation is a measure of the absolute error of the

calibration point. If the calibration point in the above equation is calculated from an
equation of the form

Y=x I*xg 2 *3 (l4)

,

then,

2 [ ox h 2c n
g

E r* (L-5)=

Y i=1 (8 *1 j
1

and

2E = 0 (L-6)c
,

y

f

The standard deviation of best estimate of error is presented in table L-1, because it is

statistically the most practical estimate of error. The maximum possible error is also
presented in table L-1. This is the sum of all the possible component errors and is the
upper bound of error.

i

I
Table L-1 is a detailed listing of the errors broken down by data channel. (See appen-
dix F for identification of channel location and function.) Application of the informa-

,

! tion in table L-1 to the recorded data requires an explanation of the analysis.

The data path is broken down into three parts: sensor, conditioner, and readout. The

sensor is the device whose electrical output is propertional to a physical quantity (tem-
perature, pressure, flow, power). The conditioner is a device which matches the elec-

,

trical output of the sensor to the input requirements of the readout device. The
,

readout device measures and records the electrical value of the signal from the condi-
| tioner. This recorded electrical value is subsequently used to compute the physical
i

| L-3

|
r
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:

*
..

.

TABLE L-1

INSTRUNENTATION ERRORS

Computer Sensor Corntitioner Readout Dat a Pat % Error

Channel Type Error Error Error Most Probable Maximum

0 0 0 0 0 0
e2.03 C (a).66 F) el.32 C (a2.42 F) e3.33 C (a6.16 F)1-238(a) Heater rod bundle a1 C(a2nF)at t0.3 C (a0.5T)0 0

thermocouples -17.8 C to 2770C

(O F to 5300F)

30.375% at

2770C to 13160C

(530nF to 24000F).
e2.03 C (e3.660F) e3.120C (e5.620F) e7.330C (a13.16T)0

Use $500 fe9"F) 30.3 C (en.50F)0

maximum.

e1.74 C (e3.14 F) e4.530C (e8.160F)0 0e2.03 C (e3.660F)0
239-324(a) Loop thermo- 0 0 0e2 C (e4 F) at 30.30C (t0.5 F)

couples -17.80C to 277 C

I (O F to 5300F);
t5.890C ($10.610F) el2.30C ( 22.2 F)t0.75% at

2770C to 1316 C
0(5300F to 2400 F).

OUse e100C (elB F)

maximum.

328-330 Spare

3m /sce 18.4 x 10-73m /sec 6.1 x 10-73 m /secm /sec 4.5 x 10-73m /sec 729 x 10-73m /sec 5.2 x 10-734
331 3 x 10

(5 gal / min) (0.0083 qal/ min) (0.0125 qal/ min) (0.0072 gal / min) (0.0096 qal/ min) (0.292 gal / min)

flowmeter

a. All channels not utilized

!

i

!
i

t
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TABLE L-1 (cont)

:

! INSTRUhENTATION ERRORS
i

;

Computer Sensor Conditioner Readout Data Path Errori

Channel Type Error Error Error Most Probable Maximumi

3 4 3m% 5.9 x 10-7 3 4 3 3 434 m /sec 1.36 x 104 m /see 4.32 x 10 m /secm /sec 1.62x10m /sec 2.37 x 10332 9.4 x 10*

(15 gal / min) (0.0094 gal / min) (0.0375 gal / min) (0.0216 gal / min) (0.0256 gal / min) (0.0685 gal / min) '

flowmet er.

m /see 1.91 = 10 53 33 4 m /sec 6.76 x 1043333 3.8 x 10*3 3 4 3 4 m /sec 5.45 x 10 m /secm /see 4.2 x 10 m /sec 9.5 = 10
'

(60 gal /mm) (0.067 gal / min) (0.15 gal / min) (0.0864 gal / min) (0.107 gal / min) (0.303 gal / min)

flowmeter

k

m /sec 2.39 x 10-5 33 3m /sec 8 A5 x 1043 4 3 4i 334 9.4 u 10 m /sec 1.17 x 10'334 n /secm /sec 9.46 = 10 m /sec 2.72 x 10

(15 gal / min) (0.186 gal / min) (0.150 gal / min) (0.0432 gal / min) (0.140 gal / min) (0.379 galtmin)

; fimet er

I i

,
335-347 D/P cell 0.015 kPa 0.011 kPa 0.011 kPa 0.012 kPa 0.037 kPa

j f 7.44 kPa (G.0022 psi) (0.0016 psi) (0.0016 psi) (0.002 psi) (0.00F4 psi)

j (1.08 pia)

34 8 D/P cell 0.150 kPa 0.112 kPa 0.100 kPa 0.124 kPa 0.37 kPa'

f74.74 kPa (0.0217 pm) (0.0163 psi) (0.0156 psi) (0.018 psi) (0.054 psi)

(10.84 ps)
t

f,4,9 D/P cell 0.199 kPa 0.149 kPa 0.144 kPa 0.166 kPa 0.492 kPa

I 99.63 kPa (0.0289 psi) (0.0217 psi) (0.0208 psi) (0.024 psi) (0.0714 psi)

(14.45 pm)
.

350 G/Pcell 0.060 kPa 0.045 kPa 0.043 kPa 0.05kPa 0.148 kPa

f79.71 kPa (0.0087 pm) (0.0065 psi) (0.0062 pm) (0.007 psi) (0.0214 psil

(ll.56 pm)

4
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TABLE L-1 (cont)

INSTRUbENTATION ERRORS

Computer Sensor Conditioner Readout Data Path Error
' Channel Type Error Errt r Error Most Probable Maximum

351 D/P cell 0.100 kPa 0.0744 kPa 0.0718 kPa 0.083 kPa 0.246 kPa

(49.9 kPa (0.0145 psi) (0.0108 psi) (0.0104 psi) (0.012 psi) (0.036 psi)

(7.23 psi))

152 D/P cell 0.159 kPa 0.119 kPa 0.114 kPa 0.13kPa 0.39 kPa

(79.71 kPa (0.0231 psi) (0.0173 psi) (0.0166 psi) (0.019 psi) (0.057 psi)

(11.56 psi))

353 D/P cell 0.1% kPa 0.112 kPa 0.108 kPa 0.12 kPa 0.37 kPa

(7440 kPa (0.0217 psi) (0.9163 asi) (0.0156 psi) (0.018 psi) (0.054 psi)

I (10.82 psi))
'

6
,

354 D/P cell 0.229 kPa 0.172 kPa 0.164 kPa 0.19 kPa 0.57 kPa

(114.6 kPa (0.0332 g,si) (0.0249 psi) (0.0239 osi) (0.028 psi) (0.082 psi)

(16.62 psi}}

355 D/P cell 0.1 kPa 0.10 kPa 0.099 kPa 0.12 kPa 0.34 kPa

[69 kPa (0.02 psi) (0.015 psi) (0.014 psi) (0.017 psi) (0.049 psi)

(10 psi))

356 Spare

357 D/P cell 0.249 kPa 0.187 kPa 0.179 kPa 0.21kPa 0.62 kPa

(124.5 kPa (0.0361 psi) (0.0271 psi) (0.0260 psi) (0.030 psi) (0.090 psi)

(18.06 psi)]

358-359 D/P cell 0.174 kPa 0.130 kPa 0.126 kPa 0.14 kPa 0.43 kPa

(87.01 kPa (0.0252 psi) (0.0189 psi) (0.0182 psi) (0.021 psi) (0.062 psi)

(12.62 psi))

1

6
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TABLE L-1 (cont)
i

!

4

INSTRUNENTATION ERRORS

Computer Sensor Conditioner Readout Data Path Error
Channel Type Error Error Error Most Probable Maximum

360 PT cell 0.690 kPa 0.414 kPa 0.40 kPa 0.52 kPa 1.50 kPa

[0.28 MPs (0.100 psi) (0.060 psi) (0.058 psi) (0.075 psi) (0.218 psi)
(40 psi))

i 361 PT cell 1.035 kPa 0.621 kPa 0.59 kPa 0.773 kPa 2.25 kPa

(OA1 MPa (0.150 psi) (0.090 psil (0.086 psi) (0.112 psi) (0.326 psi)

{ (60 psi)} ,

362 PT cell 1.725 kPa 1.03 kPa 0.994 kPa 1.30 kPa 3.75 kPa

(0.69 MPs (0.250 psi) (0.150 psi) (0.144 psi) (0.188 psi) (0.544 psi)j

I (100 psi))
r

363 PT cell 2.9) kPa 1.76 kPa 1.69 kPa 2.20 kPa 6.38 kPa

j (1.17 MPs (OA25 psi) (0.255 psi) (0.245 psi) (0.319 psi) (0.925 psi)

(170 psi));

' 364 Steam flow (See table L-2)

calculation
,

Equiment Response Calibration Standard System Results

Bundle Power Most Probable Maximum Most Probable Maximum Most Probable Maximum

325 Primary 22.089 kw $3.619 kw t0A88kw t0.448 kw e2.136 kw t3.646 kw
326 Secondary 10.825 kw eIA304 kw t0A48kw t0A88 kw to.9388 kw t1A99 kw

j 327 Steam cooling to.0512 kw t0.08872 kw t0.014 kw t0.014 kw t0.0531 kw t0.08988 kw
!

328-330 Spare

,

1

I

,

-- _ _ _ .
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quantity it represents. The errors due to the transmission wires between the elements
are not included in this analysis. Transmission wire errors were very small(+0.001 per-

cent) in comparison to the element errors, and were considered to be negligible.

The error values listed f or sensor, conditioning, and readout are the manuf acturers'
'

specifications in engineering units. These numbers were used to compnte the most
probable and maximum error, as previously described. Wh.are system calibrations were

performed, the equipment calibration data lists the standard deviation and maximum
error as computed from the calibration data points in fitting the points to a first-order

polynomial. The calibration point standard deviation is computed using the method
described above. The calibration point maximum error was cumnuted from the calibra-

tion equation by assuming that the maximum error occurs simultaneously in each com-

ponent of the calibration equation.

The overall system standard deviation is calculated using the method described earlier

for combining standard deviations (equation L-2).

L-2. TEt@ERATURE WASUREENTS

The analysis for channels 1 through 324 is for temperature using type K thermocouples
for the sensor, a 65 C (150 F) reference junction for signal conditioning, and the com-

puter for readout. In the range of temperatures from 2770C to 13160C (5300F to
2400 F), the sensor error is a percentage of the magnitude of the temperature. For0

0 0temperatures below 2770C (5300F), the sensor error is a constant *1.0 C (*1.8 F).

L-3. POWER MEASUREENTS

Computer channels 325 and 326 were (respectively) the primary and secondary channels

used for the forced and gravity reflood tests. .An SCR (silicon-controlled rectifier)

regulated the amount of power to the test bundle to a maximum of 160 kilowatts.
Channel 327 was used for the steam cooling tests with a manually controlled power

supply delivering up to 8 kilowatts. A watt transducer, utilizing the Hall-effect

method, was used to record the power delivered to the test bundle. Calibrations were

performed on the watt transducer at periodic intervals to meet the manufacturer's

L-8
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specifications. A system calibration was performed on the pcwer recording systems
during the test series, and the combined data were used ta compute the equipment
response calibration data most probable and maximum errors. The calibration standard,

data values were derived from the calibration standard (YEV. meter) component crror.
The system results were derived from the system calibration data and the calibration
standard error estimates.

L-4. FLOW MEASUREhENTS

Channels 331 through 334 were the injection line turbine meter computer channels. The

turbine meters were calibrated by the menufacturer; these data were used to determine

the maximum sensor error. Manufacturer-specified errors were used for the signal
conditioning and readout. These errors were then combined using equc9on (L-1) to
provide the most probable error.

Steam injection flow for stet a moling tests was calculated by the amputer using a
special subroutine, and recorciit' on channel 364. Data measured from the injection line

orifice section, temperettre (channel 318), presstre (channel 363), ari.I differential
pressure (channel 355) were used in cor. junction with the genern hydrau;.'c equation (I)

to calcula% flow. The actual mass rate of flow is given by
|

2
M = 0.52502 kYd Fa py (Py-P) (L-7)2

'

where

| M = mass rate of flow (Ibm /sec)

d = orifice diameter (in.)
'

Fa = thermal expansion factor

K = pressure loss coefficient

Y = flow expansion factor

i

,

1. Fluid Meters, Their Theory & Application,6th edition, American Society of Mech-
anical Engineers,1971.

J
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3p1 = density of upstream fluid (Ibm /ft )
P = upstream pressure (psi)1

2 = downstream presswe'(psi)P

Since the above equation is of the same twm as equation (L-4), the overall (most prob-

able) error was determined using equation (L-5). The error associated with each factor

in the flow equation is listed in table L-2. The most probable errors for the flow coef-
ficient K, expansion f actor Y, and thermal expansion factor Fa were taken from Fluid
Meters. The error associat ed with the measured orifice diameter, d, was estimated.

The most probable density (p ) errors were estimated by examining the effect of they

errors associated with presswe and temperature meastrements on selecting tabulated

density values. The error for the pressure drop across the orifice, P - P , was taken to1 2

be the most probable error for the differential pressure cell (channel 355).

L-5. PRESSURE

Channels 335 through 363 were the loop pressure channels. Manufacturer-specified
4

errors were used for the data path component errors. These were combined using
equation (L-1) to determine the most probable error associated with these respective

channels.

.

L-10
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TABLE L-2

MEASUREMENT ERROR ASSOCIATED WITH STEAM INJECTION FLOW (a)

K Y d Fa P AP Overall Error1

a /K y a /y y a /d y a /Fa y a /P1 y a /# y a I*mK K y y d d Fa Fa P1 P1 9 9
(%) (%) (%) (%) (%) (%) (%)

t1.0 1 t0.38 1 t0.12 2 t0.006 1 t0.41 1/2 to.17(b) 1/2 21.12

i3.4(c) i2.03
r-

2
] Flow equation M = 0.52502 KYd Fa Py (P - P }1 2

2
-

2

Most probable (U- I yi xi

"m "xi
error i=1,

_ _

a. Errors are assumed constant over flow range.
2

b. Error is based on transmitter full-span measurement of 0.69 MPa (10 psi).

c. Error is based on transmitter measurement of 0.0034 MPa (0.50 psi)(low-flow test measurement).

4
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APPENDIX M
CALCULATION TECHNIQUES

M-1. DATAR PROGRAM
2

The purpose of the DATAR model is to calculate the heat transfer coefficient for

heater rods in the experimental f acility. It accomplishes this by using available exper-

imental data (as read from data tapes) and as-built heater rod dimensions, coupled with

a mathematical model (paragraph M-2).
%

The DATAR code consists of 13 overlays, to reduce the computer field length required

for code execution. These overlays consist of the following: 2

The main program overlay, together with those subroutines necessaiy to calculate--

film coefficients

-- The overlay which controls the reading and checking of input data, from both cards

and tape
~

The overlay which checks for restart and, if present, properly positions input and '
--

output files and sets internal values ,

1

The overlay which reads input information from the main data tape header and--

w
calculates severalinternal values bcsed on this information

-- The overlay which checks card input consistency and echoes the information to

printed output

The overlay which echoes data tape header information to printed output-

M-1
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The overlay which reads input from cards and performs miscellaneous operations on_

.

-

i the data

:
The program provides its own dynamic field length management, resulting in minimum

operating expense.
.

%

The main program generally controls the flow of most input and output data read and

generated by the program. A typical run is conducted using the following steps:

(1) Radial node positinns are calculated based on built-in radil and interval informa-
tien. It should be noted that the code performs its calculations in the..redial direc-

'

Lion only. Axial conduction is ignored. 1 y.
s

N7 '
% L

(2) The appropriate time values are calculaied for each data point produced,
-m. >-~**, ,

(3) Header information (run number, number of data scans, and the like) is written to
' the output tape, data tapes are read and correctly positioned, and the bundle power2

is calculated. The sink tempor'ature is assumed to be the sat.uration temperature
-

corresponding to the specified pressure for the test. ,- -<

' - ~< . .,

's,
N, y

.

14) The temperature data for a rod thermocouple are read f rom the main data tape;1

|- miscellaneous information for that thermocouple, such as, bundle position and axial
,

-

and radial power factors, is read from a secondary data tape. -

; .

. ,

d (5) :The thermocouple is considerec?' good if 'the channel is'not included in the bad

_
channel list and the first temperature' is greater than 660C (1500F). If these two

x,

criteria are not met, a short entry is made in the output tape and data from the

next channel are read. ,

; -.s

(6) Rod temperature profiles, surface heat flux, and heat transfer coefficients are
,.

calculated by successively calling subroutines containing the model described in

paragraph M-2.
.

(7) The data and results of calculations performed in step'(6) are written to output. .

!'

<

- M-2
-
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4

(8) Steps (4) through (7) are repeated for all bundle thermocouple channels; the run is
then terminated.

DATAR uses three principal subroutines. Their functions are as follows:

To calculate the coefficient matrix-

.

To calculate the temperatures and surface heat flux given the coefficient matrix--

To invert the tridiagonal coefficient matrix-

>

| Several other subroutines perform miscellaneous calculations, such as material property
,

evaluation and data interpolation.
i

.

|
M-2. Calculation Method

'

A heat conduction problem is termed an " inverse heat conduction problem" If at least

one spatial condition is specified at an interior point of a heat-conducting body.
Because of thin unorthodox condition, the solution to an inverse problem is very com-
plicated. Eve i if the governing equations are linear, classical methods such as Fourier

analysis and Laplace transformation fail to yield a solution. For the Fourier method,

the eigenvalues are not readily obtainable from the resulting Strum-l_ouisvalle system
of equations; hence, a Fourier series representation of the solution cannot be deter-

mined. Transformation techniques lead to a solution in Laplace variable space, which
defles an inverse transform into the real time space. Although the numerical method is

not without difficulty, meaningful results can be obtained if due care is exercised.
|I
|

The mathematical formulations and methods used in DATAR to solve the inverse heat

conduction problem are described in the following paragraphs. The governing partial
differential equation and the associated difference approximation are outlined below.
The key assumption used in the development of the approximation is that the nonlinear,

coefficients are slowly varying functions of the temperature of the system and may

)

i

M-3
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therefore be treated as constants. The validity of this assumption is addressed in

paragraph M-10. When the difference approximation has been obtained, the solution
1

method is described in considerable detall.

M-3. Basic Equations and Geometry

Let T(r,t) denote the temperature at position r and time t in the ranges 0 i r i b,
t > 0. The applicable partial differential equation is

_

k +k . q . , = Pc (M-1)

\ ) \ }

where k and c depend on T and are thermal conductivity e-d specific heat, respectively,

and A is density. Axial heat conduction is neglected, since calculations have shown an

insignificant effect unless within approximately 25 mm (1 in.) of the quench front.

The following boundary and initial conditions are givern

,t) (M-2)=0

T(a,t) = T (t) 0<a<b (M-3)
D

,t) = -$/k (M-4)

T(r,0), the initial temperature distribution, is also given.

Equation (M-2) assures symmetry at r = 0. Equation (M-3) represents the measured

temperature at an internal point a. Equation (M-4) introduces another unknown,4, the

flux to be determined.

Since the measured temperature is given at discrete times, the partial differential

equation may be viiwe J as a system of ordinary differential equations, one equation for

M-4
.
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each temperature measurement. The factor 4 could then be computed at each time
step so that the measured temperature is obtained; this approach is not used in
DATAR. There are two primary reasons for considering the transient behavior of the

system: first, the experimental error in the data, and second, the propagation time
effects in the system. As shown below, if 4 is computed at each time step using only
the measured temperatum at that time step, then the flux and external temperature
will behave erratically. The second reason, ths propagation effect, occurs because the

flux 4 reflects the behavior of the rod at the bo1ndary, and the temperature is mes-
sured at an internal point of the rod. The temperature propagation time of the rod

must be accounted for, since the measured temperature reflects changes in the bound-

ary temperature that have occurred earlier. If the propagation time is greater than
0.5 second, then this transport effect must be allowed for by adjusting 4 at one time

step, given the temperature measurements at future times. A mpresentative propaga-
tion time is not known, but rough estimates indicate that it is greater than 0.5 second.

A detailed analysis of this phenomenon should prove useful in any future modifications
of DATAR.

The spatial aspects of the problem are now considered. The physical mgion under
consideraton (0 < r < b) is composed of n radial regions, each with potentially different
physical properties. The result is a set of n partial differential equations, one equation
for each region. At the interf ace points of the regions, temperature and heat transfer

are requimd to be continuous. Let d be an interface point between regions R .1 and R ;g

then,

lim T(r,t) = lim T(r,t) (M-5)

e c R ,1 reRg g

r+d r+d

a [,t) k(T) = lim a [,t) k(T) (M-6)lim

r c R ,1 rcRg g

r+d r+d

M-5
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Given equations (M-1) through (M-6), the appropriate difference eoustion is firs.
derived f or each region separately unng equation (M-1); then the regions are coupled by

imposing ecuations (M-5) and (M-6). Equations (M-2) and (M-4) stpply the boundary
values, and equation (M-3) and the initial temperature distribution are used to develop

the solution for t 2 0

M-4. Difference Equations

The following approximations are used for the partial derivatives in equation (M-1):

1 k E= T( r + Ar, t ) - 2T( r , t) + T( r - Ar , t ) (M-7)
Bf Of (Ar)2

'

k_ jLT , k T( r + Ar, t ) - T( r - Ar, t)
(M4)

r 3r r 2Ar

. (r t r , t - At ).-

pc = pc (M-9)

The approximation of equation (M-7) neglects the term (ak/ a rX 8 T/B r). The justifica-,

tion f or this omisson follows f rom the f act that ( S k/ BrX BT/ Br) is much smaller than
k/r ( 3 T/ a r), the term in equation (M-8).

.

A=ha N,Since
3r 3r

ME
Y
r 3r'

may be written as

L Ak E-

kBr3r

M-6
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Now r is small, less than 0.1. It is shown in paragraph M-10, for each material,
(1/kX ak/ ar) is less than 0.01. In f act, it is less than 0.001 for almost all materials.
Fhelly, BT/ 3r is a well-behaved function of r. Therefore the term omitted from
equation (M-7) is less than 0.1 percent of the term in equation (M-8).

The approximations of equations (M-7), (M-8), and (M-9) also make use of the fact that

k and c are slowly varying functions of T. In paragraph M-10, these assumptions are
justified by showing thai . . . . . 3nd ac/ aT are small.

Other approximations that could be used instead of equation (M-7) have been tested; no

appreciable difference can be seen between the schemes which keep 't constant and
those which do not.

Note that k and c are evaluated at T(r,t - At). Here the assumption is made that T is

given at time t - At, and the procedure is advancing to time t. Since t is given at time
t = 0, the required initial condition is stpplied.

Equations (M-7), (M-8), and (M-9) are only used inside each region; the .nterf ace
between regions is covered in paragraph M-5.

The appmximations in equations (M-7), (M-8), and (M-9) are substituted into equation

(M-1). Letting rl,-., rk denote the points in a region R and lettin9 Arg = rg 1 - rg and
Tg = T(r ,t), equation (M-1) may be rewritten as follows:

B Tg_1 + AgTg + C Tg 1 = D (M-10)i g

where the coefficients are given by

Bg = 1 - (a r)g/2(rg) (M-11)

Ag = -2 - (p ci/k X Ari)2/At (M-12)

Cg = 1 + ( A r) /(2rg) (M-13)

|

M-7
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.

Id
D, = -q j ' ' - (P c;/k,)(Ar )2 T /At (M-14)

g g
i

.

In equations (M-11) through (M-14), O , c , kg, and q denote the value at the point rg,g

and Told is given by T(rg, t A ). Note that cg and kg are evaluated using the previoust

temperature T Id. This assumption is related to the assumption used in deriving

equations (M-7), (M-8), and (M-9).

In equations (M-10) through (M-14), the two points t and rp 1 were used; these pointso

o from the region r. The use of interf ace and boundary conditionsreside at a distance r
eliminates these fictitious points.

M-5. Interf ace Conditions

Equations (M-10) through (M-14) hold for each region. The interface conditions in
equations (M-5) and (M-6) are now applied and the redundant temperatures are elim-

insted. Ignoring for a moment the left-hand boundary of region 1 (the origin) and the

right-hand boundary of region n (the external surf ace), equation (M-10) can be written
for each of the internal interface points.

For region R , the equation f or the right-hand boundary may be writteng

(M-15)B T -1 + A Tk k + C Tp 1 = Dkkkk

Here k denotes the right-hand end point of Rg.

For region Rj,1, the equation for the left hand boundary may be written

, e i .. .
(M-16)BTyO+Y1+E2=D1

Here 1 denotes the left-hand end point of R 1, and primes are used on the coefficientsi

and temperatures.
i

|

|
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Because of the overlap of the regions, the temperatures Tk-1, T , and T +1 refer to thek k
same spatial points as do T , T , and T , respectively.

O y 2

The interf ace conditions, equations (M-5) and (M-6), then lead to the following
equations:

k=T{ (M-17)T

. - -

k +1 ~ k-1 2 0
~

=k (M-18)i Zlar); i+1 2(ar)id

Equation (M-17) requires that the temperatures are in agmement at the interface
,

point. Equation (M-18) is a difference appmximation to equation (M-6), whith requi'res

that the heat transfer out of region R1 is the same as the heat transfer into region
Rg 1

Equations (M-15) through (M-18) are a set of four equations in six unknowns that may be

reduced to one equation in three ulknowns: the temperatures at the interf ace and at

Using T _1, T , and T +1 f r these temperatures,the adjacent points on either side. p k k
and letting

k 1(Ar);g

" k (or)i 1g

equations (M-8) through (M-15) may be combined to obtain

. , e e

BTqk-1+4Tk + @ k+1 * S ( -I'}

where the primed coefficients are given by

B =B(4+g) (M-20)

M-9
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, i e

Q = BA + cA g N-21)y

. . .

Cp = og(By+C) (M-22)y

, i

(M-23)Q = B O( + oD Cyk

Equations (M-10) and (M-19) now provide a tridiagonal system for the temperatures

internal to the total region under consideration,0 1ri b. For a point internal to a
region R , equation (M-10) is used, and for interface points, equation (M-19) is used.g

M-6. Boundary Conditions

Deriva'. ion of boundary condition equations is given in the following paragraphs.

M-7. External Surface Boundary - Letting TN represent the temperature at the
external boundary, equation (M-10) may be written

(M-24)BTN N-1 + A TN N + C T +1 = DNNN

Further, equation (M-4) may be written in difference form as

1~hl,,J (M-25)
2ar hN-1

Combining these two equations yields

(Bg + g)TN-1 + 4TN * S + M N-14 (M-26)y
|

M-8. Internal Boundary -- For r = 0, equation (M-1) and the condition in equation (M-2)

may be used to derive the appropriate equation for T . Rewriting equation (M-1) yieldsO

!

I M-10

|

|
_. _ .._. _ __ . , .. _ _ _ . , _ . -



W W + k [T2*iV"% W-q' (M-27)
& BT k BT E

At r = 0, BT/ Br = 0; moreover the term (1/r)( BT/ Br) may be replaced by 8 T/ ar22 at

r = 0, by using L' Hospital's rule, since BT/ Br = 0. Using these expressions, equation
(M-27) may be rewritten as

2 I28T oc BT a ''
Br |r = 7 'g - k (M-28)

2The term 3 T/ 3 r2 in equation (M-28) is approximated using (2T1 - 2T )/( Ar0) . ThisO

expression is the standard three-point difference approximation to the second deriva-

tive with the symmetry condition T_1 = T being used, since BT/B r = 0.1

The difference equation may be written

A T + qty =Db (M-29)0O

where the coefficients are given by

0 0 (Ar0)20c

AD"~N~ k at (M-30)
O

q=4 (M-31)

0 (or [ (Ar-p c
0D Y k IO')O" k (a ) '

0 O

Equations (M-10), (M-19), (M-26), and (M-29) f orm a linear tridiagonal set of N+1 equa- ,

tions in the N+1 unknowns T ,...,T . However, equation (M-26) introduced another0 N
unknown,4, but equation (M-3) leads to one of the T's. As a result, there remain N+1

I

M-ll
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equations in N+1 unknowns. Let Ty denote the given internal temperature. Since k and

c depend on the temperature at time t - At, 4 is not brought over to the lef t-hand side

of the equations nor is Ty moved to the right-hand side. Instead, 4 is estimated using

the values of Ty at future times. Ty is treated as an unknown, thus keeping the tri-
diagonal structure of the equations.

E-9. Method of Solution

Let T - (T , . , T ); T is at time t. T -1 is a similar vector at time t - At. Now let At t
O N i

be the tridiagonal matrix:
,

b k
B g qy

0 b b2

. . .

N-1 b l b l
% %.

Let D be a diagonal matrix with the i-th element given by

p e; (or )2g g

k; at

Here ci and k are evaluated et T{- At,

Let g be the vector with the 1-th component given by

(Ar )2.g-qj'' u,
I

>
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Finally, let 6 be a vector with 6 = 0, i = 0, ..., N-1; and 6N = 2CN ArN-1/kg N-

Equatiorm (W10), (M-19), (M 26), and (M-29) may be abbrevicted as

I I IA_T - DT +n+ & l (M-33)

5Again, 4 is unknown, but T is known.

For simplicity, assume i = 1; that is, the initial data for time = 0 are given, and the
calculation is proceeding to time At.

Let[ denote a particular solution of the following equation:

k = DP -1 + a (M-34)
kAP

with [~I given. Similarly, let d denote a homogeneous solution of the following:

Ad = DH -1 (M-35)
k

with H -1 given. Begin these sequences as follows:k

P=TOO
(M-36)

t

and
|

AHI=6 (M-37)

Define [ by T1=P I + $ 1-1 ; then[ satisfies equation (M-33)in the form1 1

A[ = D[ + g + $ 61

|

This may be proved as follows. Multiplying the equation defining [ by A yields

l

l

i

M-13
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I I)ATI = A(PI+4 H

=k+4h14

I=[+g+$6

using equations (M-34) and (M-37).

Notice, however, that PO=TD f rom equation (M-36); the proof is complete.

Moreover, if

_U = _N + 4 h + 4 +...+4h (M-38)

k 1 2 kthen T satisfies equation (M-33) for all $ , $ , ...,4 . The proof of this result is easily

given by induction.

O I 2 kTherefom, given T , f uture temperatures may be approximated by T , T , ..., T , as f ar
i
! as necessary.

I

I INote that the computation of P and H requires only the solving of a tridiagonal system

with the same matrix A[see equattons (M-34), (M-35), and (M-37)].

1 2 k have been computed, the values of (I are chosen soGiven that T , T , ..., T

that T[ agrees with T . Since them are k conditions and k unknowns, the values of

c may be obtained exactly. However, the experimental error in Tdata causes 4 to
behave erratically if this procedure is followed.

It is mom reasonable to derive a relationship between the (I values, and then to obtain
Ik equations in the one unknown, $ . In other implementations it is assumed that either4

2 = ,,, = 4 ) or that 4 +1 is a prescribed linear or quadratick Iis constant (that is, (I = 4

f unction of (I.

|

|
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The approach in this study was to use the measured temperature profile to derive a
relatiorship between (I and (I+1 First, the heat balance for the whole rod may be
written as follows:

q ' ' 'V - $A = x constant (M-39)

,

where

V = volume of heated region

A = rod surf ace area

The aT/8 t term in equation (M-39) cannot be computed before $ is calculated; how-
ever, it may be estimated by

Th-Th-I/ i

(8tj at

Here T iD s the meastred temperature Tdata. Therefore equation (M-39) may be
approximated, yielding

D - T -1
i 1T

i Di

j q ' ' 'V - $ A = x constant (M-40)
At

Assuming that the constant is independent of time, and writing equation (M-40) for both
I i and i+1, the constant may be eliminated. Solve f or (I+1 in terms of (I to obtain

4 +1 = E +1 (I + F +1 (M-41)
1 l i

where E +1 and F +1 are given byi i

Th+1-T /( At)i+1gEy =

(T
1-T /(At)I

| :

:

M-15
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i
h

p +1 _ (q,i )l+1 x V - E +1 (q,,,)1 xV /A1 i

This relationship predicts the future behavior of(I more accurately than any of the

aforementioned methods.

Moreover, a similar relationship may be derived for $ +2,4 +3, ... In terms of(I. If1 i

these expressions for future 4 values are substituted into equation (M-38), there results
1 2 k k lthe following expression for T_k in terms of H , H , ... H , p andf -

k k41 kg_T =a

k kwhere a and S are given by

k-1
F +1-j H_Ikk ka p E

_ _ +
J=1

1-1

E +1-J H_I
k

_S = d_ + E
k

J=1

1Now choose (I by the standard least-squares procedure so that T , .. . , best j
I
data' ***' data. Thus,fits T

k
I l I

E T -a xB
i data m m

41 _ i=1-

k
I I

E S xSm m
i=1

where G and B reprsent the m-th components of the temperature vectors a_I and@I.
1Therefore $ is chosen so that the computed temperatures for the next k time steps

best fit the measured temperatures for those k time steps.
,

'

. . *
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Experience with this method suggests that k = 3 is an appropriate number of time steps.

M-10. Variation of k and c With Respect to T

In deriving the difference approximations for equations (M-1) and (M-4), it has been

assumed that k and c are constants and that they may be evaluated using the tempera-
ture of the previous time step. Momover, it has been assumed that (1/k dk/dT) is less

than 0.01. These assumptions are justified by considering the following expressions.
For each material, dk/dT, (1/k dk/dT), and de/dT are listed. The expressions are
obtained from the formulas in paragraph M-11. For materials in which c(T) is a linear

,

interpolate of a table, de/dT has been estimated by computing the maximum Ac/ AT !

value, as follows:(1)

Bomn nitride-

f = -8.8889 x 10-0 Blu/hr-f t- F
2

1 dk -8.8889 x 10-4 9-1k dr 14.778 - 8.8889 x 10-"T

h = (0.333492) 1.3611 x 10-3 -(1.3611 x 101) Btu /ltm- F2e

-- Kanthal

= 4.3 x 10-3 Btu /hr-f t- F2
-

1_ dk _ 4.3 x 10-3 op-1
k &

9.7 + 4.3 x 10 T

1. The results of these computations are given in English engineering units, the form in
which the data are analyzed by the code.

M-17
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h = 0.0003 Btu /Itm O 2F

Magnesium oxide--

h=(121.814) 0.010722 e-0.010722'' , 2 (7015.835) Btu /hr-f t O 2F

~

(121.814) 0.010722 e-0.010722T , 2 (7015.835)
2

1 dk T 9-1
-0.010722T 7015.835

0.2529 - 121.814 e T

4
- = (0.111256) 1.33715 x 10-3 e(-1.33715 x 10 T) 2Btu /Itm- #

Nichrome V--

2
h = 5.75 x 10-3 Btu /hr-f t- F

:

1 dk 5.75 x 10-3 op-1
k 6 5.2 + 5.75 x 10-3 T

2
h = 0.0002 Btu /ltm- F

-- Stainless steel 304

|

2= 4. 2 x 10 -3 Btu /hr-ft- F

!

| 1 dk 4.2 x 10-3 op-1

f
k 5 8.4 + 4.2 x 10-3 T

2
h = 0.001 Btu /itm- F

M-18;
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Stainless steel 316-

4.3 x 10-3 Btu /hr-f t- F22

1 dk 4.3 x 10-3 op-1
7.5 + 4.3 x 10-3 T

h = 0.001 Btu /Itrn- F
2

i

Stainless steel 347i --

h=4.2x10-3 Btu /hr-f t- F
2

1 dk 4.2 x 10-3 op-1
8 . 3 + 4. 2 x 10 -' T

h=2.8x10-3 Btu /itm- F
2

For each material, excluding dk/d7 and (1/k dk/dT) for magnesium oxide, it is clear that

temperature derivatives and the (1/k)(dk/dt) term are appropriately small. Because of
the special fonn of k(T) for magnesium oxide, the analysis of dk/d7 and (1/k)(dk/dT) is

more complicated. The interaction of the negative exponential term and the 1/T term,

I

makes preciso estimates difficult. An alternative approach is to consider the original
data. The k(T) f unction fits the following table:

T(OF) k((Btu /hr-ft- F)]
[ 212 20.8

392 16.33
752 9.53

1112 645
1472 4.91
1832 4.04
2192 3.53
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The maximum Ak/ AT for this table is 0.02 in the interval between 212 F and 392 F.
The corresponding (1/k)( Ak/ AT) value is 0.001, as required.

M-11. Material Properties

DATAR contains a built-in library of pertinent material properties which are unalter-

able by the user, to avoid potential errors and inconsistencies. Thermal conductivity
and specific heat versus temperature curves are built in for each of the materials shown

in table M-1. A constant density is built in for each of the materials, with the excep-
tion of magneisum oxide and boron nitride. In these two cases, the user must stpply the

density fof the appropriate material. The thermal conductivity and specific heat of
boren nitride are not a ftnction of the density, since the hester rods are highly swaged,

which provides f or appmximately 95-percent theoretical density. Note that 'the
thermal conductivity of magnesium oxide depends on the density.

Each thermal conductivity or specific heat is calculated by either a least-squares fit to
available data or a linear interpolation from a table of available data. Table M-1 gives

the source of the data for each material. A summary of the methods used for each

material f ollows:

Boron nitride--

k = 25.571 - 0.0276T w/m- C

4 T Btu /hr-f t OF)(14.778 - 8.8889 x 10

Cp = 2017.74 - 1396.26e-0.00295T J/kg 0C

(0.48193 - 0.333492e-1.3611 x 10-3T Btu /lb OF)

kg/m (Ib/ft )'3 3p = input quantity

|
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TABLE M-1

MATERIAL PROPERTY DATA SOURCES

Material Pmperty Source of Data

Baron nitride K (a)
Cp Touloukian(b)
p Supplied by user

Kanthal K (c)
Cp (c)

Supplier (d)p

Kingery, egL(e)Magnesium oxide K
Cp Toutoukian
p Supplied by user

Nichrorne V K Touloukian(b);

Toutoukian((b)i Cp
Touloukian b)p

I
WCAP-280S )O

Stalnless steel 304 K'

TouloukiantbCp
Touloukian(b)p

Stainless steel 316 K WCAP-280SCO

Toutoukian((b)Cp
Touloukian b)p

Stainless steel 347 K WCAP-280p(O

Touloukian(b)
tCp

Toulouklan b)p

Baumeister((9)Air K

Baumeister(9)
|Cp

Baumeister 9)p

a. The thermal conductivity of powdered boron nitride is dependent on several fac-
tors. The formula used for this quantity reflects an engineering judgment which
considers those factors pertinent to the Westinohouse use of this material.,

! b. Touloukian, Y. S., Themiophysical Pmperties of Hiah Temperature Solid Materials.
Macmillan, New York,1967.

i

c. This quantity has been derived as a ftriction of temperature from data obtained on
materials of similar composition.

d. " Physical Properties of Kanthal Alloys," G-45-07, the Kanthal Corporation, Bethel, CT.

e. Kingery, W. D., et al., " Thermal Conductivity X. Data for Pure Oxide Materials
Corrected to Zero Porosity," J. Am. Ceram. Soc. 37, 107-110 (1954).

f. Marti Balaguer, L.,"NPD Materials Design Manual," WCAP-2808, July 1966.

g. Baumeister, T., Mechanical Engineers Handbook, 6th edition, McGraw-Hill, New
Y ork,1958.,

i
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Kanthat--

k =16.789 + 0.0134 w/m C

(9.7 + 4.3 x 10-3 T Btu /hr-f t- F)

Cp = linear interpolation from the following:

'

T OC( F) Cp J/kg 0C(Btu /lb OF)

-32 (0) 456.4 (0.109)

648 (1200) 753.6 (0.180)

760 (1400) 1172.3 (0.280)

871 (1600) 745.2 (0.178)

1204 (2200) 779.6 (0.185)

3p = 7144.2 kg/m3 (446.0 lb/ft )

Magnesium oxide--

k = pyp (0.0273 - 13.15e-0.0192T + 420.9/T)/223 w/m 0C
'py o (0.2529 - 121.814e-0.010722T + 7015.835/T)/223 Btu /hr-f t- F'g

Cp = 1377.353 - 465.805e-0.002406 T J/kg- C

(0.328976 - 0.111256e-1.33715 x 10-3T Btu /1b OF)

3 3 .p = input quantity ,kg/m (Ib/ft )

-- Nichrome V

k = 8.997 + 0.0179T w/m- C (5.2 + 5.75 x 10-3T Btu /hr-ft OF)

Cp = linear interpolation f rom the followina:

M-22
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'OC( F)' Cp ~J/Kg 0C (Btu /lb- F)'T

-32 (0) 427.1 (0.102)
260 (500) 502.4 (0.120)
482 (900) 535.9 (0.128)
593 (1100) 577.8 (0.13 8)
704 (1300) 623.8 (0.149)
816 (1500) 653.1 (0.156)
871 (1600) 661.5 (0.158)
982 (1800) 653.1 (0.156)

p = 8361.63 kg/m3 (522.0 lb/ft )3

Stainless steel 304--

k = 14.535 + 0.01308T w/m C (8.4 + 4.2 x 10-3T Btu /hr-ft OF)

Cp = linear interpolation f rom the following:

T( C( F)) Cp(J/kg 0C(Btu /lb OF))

-32 (0) 372.6 (0.089)
149 (30 0) 372.6 (0.089)
260 (500) 3 T3.9 (0.0905)
371 (700) 389.4 (0.093)
482 (900) 404.0 (0.0965)
593 (1100) 420.8 (0.1005)
816 (1500) 458.4 (0.1095)
926 (1700) 475.2 (0.1135)

1038 (1900) 483.6 (0.1155)
1093 (2000) 485.7 (0.116)

p = 8025.2 kg/m3 (501.3 lb/ft )3
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Stainless steel 316-

k = 12.978 + 0.01339T w/m C (7.5 + 4.3 x 10-3T Btu /hr-ft ap)

Cp = linearinterpolation from the following:

T[0C('Y)' Cp[J/kg 0C (Btu /lb OF))

-32 (0) 439.6 (0.105)'

204 (400) 510.8 (0.122)

315 (600) 540.1 (0.129)

427 (800) 561.0 (0.134)

8h (1600) 619.6 (0.148)

10,38 (1900) 659.4 (0.1575)

'.204 (2200) 703.4 (0.168)

3 3p = 7949.96 kg/m (496.3 lb/ft )

Stainless steel 347-

k = 13.064 + 0.0143T w/m 0C (7.55 + 4.58 x 10-3T Btu /hr-ft CF)
f

Cp = 447.99 + 0.211T J/kg 0C (0.107 + 2.8 x 10-5TBtu/lb- F)

3 3p = 7905.1 kg/m (493.5 lb/ft )
,

!

Air-

! k = 20.91 x 10-3 (T + 273)0.846 w/m 0C

_7.35 x 10-5 (T + 460)0.846 Btu /hr-f t OF

Cp = 1009.02 J/kg 0C (0.241 Btu /lb CF)

3 3p = 1.201 kg/m (0.075 lb/ft )

!
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; Although the option is generally only used in the heater region, DATAR permits a
mixture of any two materials to exist in any radial region. In this instance, the proper-
ties at each node in the region must be adjusted to account for the effect of the mix-
ture. This is accomplished as follows

1

Let

x = volume fraction of material A

pA>KA,CA = properties of material A

pB'K ,CB = properties of material BB

p,R,0 = mixture properties
|

Then
I

p = xpA + (1 - *) AB

K = xKA + (1 - x) KB

CA (I ~ *) ABbxpA.

C=
, _ _

i p P

This formulation provides an exact accounting of the mixture heat capacity and a
parallel conduction pdh shproximation for the effective thermal conductivity. The,

approximatim to the mixture thermal conductivity is not expected to introduce any
significant error, however, since the only mixed region for a normal case is the second

radial region, wtich conducts less heat than any of the mots exterior regions.

M-12. Effect of Power Step on Heat Transfer Coefficient '

During the self-aspirating steam probe shakedown tests conducted both in the single rod

f6cilltv and in the 161-rod unblocked bundle (as discussed in appendix J),it was learned
,

tibt the thermal response could be improved by drying out the steam probe prior to
r
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0flood. Therefore, tre 23-rod bundle was heated up to a rod temperature of 888 C

(1600 F) at a s'ow rate [].3 kw/m .(0.4 kw/f t) peak} to evaporate water trapped within0

the steam probe. The pcher wqs stesequently stepped up to the specified value(typic-

ally 2.58 kw/rn (0.7M kv/it) haak[r.t time of flood. However, it required approxi-
mately 2 seconds after ficod foi tEpower to achieve its specified value, as shown in
figure M-1 on a expanded time .sdale. Af ter the specified value had been achieved, the

power was decayed according to the ANS + 20 percent curve. This rapid power increase

during flood initiation caused tr;is DATAR-ec,de-calculated heat transfer to initially
decrease, turn around, and then increase as flooding continued.

To evaluate the effect of this power step on reflood heat trander, an additional repeat

test (run 42415E) was conducted in configuration E without the power step at flood. An

example of the heat transfer f rom both runs is shown in figure M-2, which indicates
that the heat transfer is quite different for both runs for approximately 4 to 6 seconds.

However, the heat transfer is the same for both tests af ter 4 to 6 seconds, although

there are small differences attributed to variations in test conditions.

It has been concluded that the power step at initiation of flood has a regligible effect
on the reflood heat transfer data, especially considering that all the reflood tests in the

21-rod bundle test program utilized the same teet procedure.
.

M-13. QUENCH PROGRAM

The QUENCH program was utilized for reduction of heater rod and housing thermo-

couple data. This prugram was designed to determine the following quantities:

-- Initial temperature
I

Maximum temperature-

Turnaround time--

- Quench time

Quench temperature--

M-26
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; 150.00 -- - -- ---- - - -- .___ _ __ . __ ____

21-R00 BUNDLE POWER
RUN 42315E 42415E140.00 CH/SYM 326/1 326/2,

I
' RUN

42415E

120.00 .

; -

.C
'

-

: * 100.00
2 I.

f
j ,

i ;
F -

IU $ 80.000.

2 RUN
| 2 42315E
t

60.000

: 50.000 ---- ---- ---- - - -- ---- ---- - > - - --

8 8 8 8 8 8 8 8
* 98 8 R 8 8 9o

4 4 5 4 5 S 3 *'

~

TIME ( SECONDS )

Figure M-1. Power Step at Flood Initiation

;

i

!

_



- __ - - _ . - _ _

o ,130 .'.1J-8H / 01911N 3131JJ 30 3 8 3JSNY 81 1Y 3H
.

~ e o o o o
N c o o o o

". 9 9 9 8 o

iC R i &* *

00'001
'

<

l '
' 4

f b
3<

000'08;
;

's 8<
< =v *'

.is
~

<
< w

w >w <
< o -

E"
.

I c<

m
'"

- 000'09 E'

8* w~ o'<r;<
_

t~= w < w -< ~~ o E
* z a<

H"
< < o

w y
< I w y<

\ @ O
i

000'06 I
w ,w .s
oci l q<

<

5%w j y 2
< o~ r e<

*z HL
* g

o ,
< -

o >- I k
m W

<< exs
-sz
**" 000'02

<
<

<<

A
<

A
4

0*0

o o o o e o
o o o o o o

o. o. e.* * *

o.o o o
o m o n o n
- - - ~ c m o

() 930-2*eH/S11vMIN31313J303 83JSNYU1 IV3H

M-28



The initial temperature or temperature at flood time was determined by interpolating
between the temperature recorded at the last negative time (preflood) and the temper-

ature recorded at the first positive time (postreflood). The maximum temperature was
determined by simply searching f or that temperature and the turnaround time was the
time at which the maximum temperature occurred.

To determine the quench time ar.d temperature, the following method was used.

The program advances sequentially through all the data for each thermocouple channel,

looking at five points at a time (T(t) at 1 through 1 + 4, figure M-3, sheet 1). The first
0criterion applied is that the temperature, T(t), must be greater than 149 C (300 F) to

qualify as a potential quench condition. If it is not, the remaining criteria are skipped.

The second criterion checks whether the slope of the temperature-time curve between

the third and fourth points is greater than 280C (590F) per second, that is, whether

T(1 + 3) - T(1 + 2) < (-50 F/sec)t(1 + 3) - t(1 + 2)

The decision whether a quench exists or not is made on this basis. If not, the remaini,nq
criteria are skipped and the program advances to the next data point.

s
,

The third criterion checks whether the absolute value of the slope between the third
and fourth points is two times greater than the absolute value of the slope between the '

first and second points, that is, whether S > 2S . If so, a quench conditicn existe. If2 1

not, the program skips out of the search and advances to the next set of data points.

.

Finally, the program checks the absolute value of the slope between the fourth and fif th

data points (S'2) and compares it to the absolute value of the slope between the third
and fourth points (S )- " '--2

'
t

If S'2 > S , then the quench time and temperature is defined to be ti@intersectt'on of2

L'1 and L'2 (figure M-3, sheet 2). -
~

~ ~
.

,
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16,539-35

T(OF) "

L2

| L1

N..._,,
(I) gr+33

(I+2)

e (I+3)
,

I

_ _

T(I+1) - T(I)s-
1 _t (I+1) - t (I)_

T(I+3) - T(I+2I1

s2 = t (I+3) - t (I+2,),
.

q,(I+4)

'

.

|

|

|~,
u 'r

|

I I+4-

t (SEC)

Figure M-3. Determimtion of Quench Time and Temperature (sheet 1 of 2) i
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Figure M-3. Determination of Quenen Time and Yemperature (sheet 2 of 2) |
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The QUENCH program also calculates a quench front curve based uoan a curve fit of
I

the average quench time for each elevation. This quench f ront curve is subsequently
differentiated with respect to time in order to obtain a quench front velocity.

I

M-14. FFLOWS PROGRAM |

The FFLOWS program was utilized to calculate mass balance and void fraction.

A mass balance was calculated for each reflood test usng the FFLOWS pmgram, which

calculated the flow rates, mass storage, and frictional pressure drop. This program is a

modification of the mass balance program used in the FLECHT SEASET 161-rod

unblocked bundle test series.

The following calculations were perf ormed:

The injected mass was calculated from the inlet turbine meter.--

- The liquid collected was calculated f rom the differential pressure cells on the
carryover tank, upper plenum, and steam separator tanks, assuming that all differ-

ential pressure was elevation head with water at the saturation temperature.

-- The steam flow was calculated from the orifice differential presstre cell using the

measured steam temperature and local pressure to obtain the steam density.

The mass storage in the test bundle was calculated using the O to 3.66 m (0 to--

144 in.) differential pressure cell reading (corrected for frictional pressure drop).
1

1
!The mass storage in the downcomer was calculated from differential pressure--

transmitter readings f or the gravity reflood tests.

There was between 0.26 and 1.58 kg (0.58 and 3.49 lb) of water collected from the three

aspirating steam probes located downstream of the bundle during a reflood test. This

mass represents approximately 0.8 to 8.1 percent of the injected mass. When this mass
was added to the total mass flow out of the system and the mass collection in the test
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system, the forced reflood test mass balance was usually within *6 percent, with an

average of 2.4 percent, and the gravity reflood test mass balance was within *5 per.
cent, with an average of 1.4 percent.

In addition to calculation of the mass flows through the test system, the space-averaged

void fraction was calculated f rom the measured pressure drop over each of the 0.30 m

(12 In.) sections of the bundle. The measured pressure drop consists of three effects:

elevation head, frictional pressure drop, and acceleration pressure drop due to liquid
vaporization:

AP = AP + AP + AP
measured elevati on accelerati on f ricti on

The relative magnitude of each of these components was examined in the FLECHT SET
Phase A report.II) It was concluded that the vapor elevation head and the acceleration

pressure drop were completely negligible and that the frictional pressure drop was a
second-order effect compared to the liquid elevation head. The small frictional pres-

sure drop for a gravity reflooding situation is attributed to the high injection rate,
which quickly absorbs the bundle energy. Therefore, the steam generation rate is small

during the transient. It was felt that forced low flooding rate tests would result in such

substantial evaporation of the injected flow that frictional pressure drop could be
important during the transient. Because the 12 axial differential pressure cells on the

test bundle were t3.7 kPa (*15 in, wg) pressure transmitters, the frictional pressure
drop could be accurately accounted for in the tests. In this fashion, if the frictional
pressure drop was calculated for a test, this value could be subtracted f rom the mea-

sured pressure drop to obtain the liquid elevation head, and therefore, the space-
awraged void fraction. .

The frictional pressure drop was calculated as

fl bbtP -+K=

(D, g](2gejf riction

|

l
1. Blaisdel, J. A ., et al., "PWR FLECHT SET Phase A Report," WCAP 8238, 1

December 1973.
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where

L = length = 0.30 m (12 in.)

Ob = bundle steam density evaluated frorn the average of the 26 bundle steam
probe readings at respective elevations and test section pressure

!

De = bundle hydraulic diameter = 4 (flow area)/ wetted perimeter

Vb = bundle steam velocity obtained f rom the mass flow rate through the exhaust
orifice = M/(pb x bundle flow area)

f = friction f actor

Kg = grid presstre loss coefficient

The friction f actor and grid pressure loss coefficient were determined from a curve fit

of the configuration A hydraulic characteristics test data. Both the friction and grid
loss coefficient were of the form

Kg (or f) = A0+Al Re + A2 Re2+A Re3+A Re f or Re < 30,000
4

3 4

where the coefficients for eacn of the six grids and the friction are as follows:

a0 at a2 a3 a4

0.53 m 1.3054 -9.18 x 10-5 4.54 x 10-9 -7.43 x 10-14 0*

(21 in.) grid
1.04 m 1.817 -1.59 x 10-4 8.11 x 10-9 -1.35 x 10-13 0

(*1 in.) grid
4 -1.11 x 10-12 1.48 x 10-171.57 m 2.813 -3.73 x 10-4 3.05 x 10

(62 in.) grid
2.11 m 2.631 -2.02 x 10-4 9.48 x 10-9 -1.53 x 10-13 0
(83 in.) grid
2.62 m 2.311 -2.75 x 10-4 2.34 x 10-8 -8.79 x 10-13 1.17 x 10-17
(103 in.) gri J
3.15 m 2.593 -3.76 x 10-4 3.34 x 104 -1.29 x 10-12 1.75 x 10-17
(124 in.) grid
Friction 0.9067 -1.83 x 10-5 2.306 x 10-9 -1.27 x 10-13 2.527 x 10-18

M-34

- _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _



. . .. ..
_ - _ _ - _ _ _ _ _

For Re > 30,000,

K = 0.636 for 0.53 m (21 in.) grid K = 0.949 for 2.11 m (83 in.) grid
K = 0.696 for 1.04 m (41 in.) grid K = 0.907 f or 2.62 m (103 in.) grid

K = 0.882 for 1.57 m (62 in.) grid K = 0.832 for 3.15 m (124 in.) grid

In calculating the frictional pressure dmp, the criterion used to determine when the
frictional pressure &op was important relative to the elevation head within a 0.30 m

(12 in.) span was that if the measured axial differential pressure for that span was
0.0014 MPa (0.21 paid) or greater (a~50 percent), the span was considered to be full of

water or two-phase mixture. In this case, no frictional pressure drop was calculated for

that span. It should be noted that the pressure drop across a totally full 0.30 m (12 in.)

span is 0.0029 MPa (0.42 paid) for saturated water at 0.28 MPa (40 paia). If the mes-

sured differential presswe was less than 0.0014 MPs (0.21 paid) for a given span, then
the frictional pressure dmp was calculated for the entire span and its value was sub-

tracted from the measured pressure drop to obtain the elevation pressure drop compo-
nent. The calculated elevation pressum dmp was then used to calculate the mass
9torage and the void fraction within the 0.30 m (12 in.) span.

That is,

AP - AP
measured f riction, y,

A bset liquid

where L = the distance between differential presswe cells = 0.30 m (12 in.).

Examples of the calculated frictional pressure dmp for the entire bundle for three tests

are shown in figures M-5 through M-7. These frictional pressure drop values represent

the summation of all the individual 0.30 m (12 in.) span frictional pressure drops f or the

bundle in which the measwed presswe drop was less than 0.0014 MPa (0.21 pald) in each

span. Ass these figures show, the calculated frictional pressure dmp was less than
10 percent of elevat!an head for tests 42430 A and 43112A, averaging approximately

0.000069 to 0.00029 MPa (0.01 to 0.042 paid) for each 0.30 m (12 in.) span. The calcu-

lated frictional presswe drop decreased with time following the steam flow history

M-35
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from the rod bundle. The oscillations in the calculated frictional pressure drop were

due to steam flow oscillations caused by the pressure control valve variations during the

test. The maximum calculated frictional pressure drop per 0.30 m (12 in.) span of only
10 percent of the elevation pressure drop for a 50-percent void fraction mixture in that

span was considered a small correction to the measured pressure drop.

When the stepped flooding rate test (run 42514A) was conducted, a different trend was

observed in the frictional pressure drop, as shown in figure M-7. Initially, the calcu-
lated frictional pressure drop was greater than 20 percent of the elevation head,
because of the large burst of steam flow generated by the high flooding rate. The
steam flow stayed high for an additional 5 seconds after the high injection period ended.

The large steam flow was due to the boiloff of the high flow injected mass. Once this

mass had been boiled and entrained out of the bundle, the steam flow and resulting
frictional pressure drop decreased significantly, to very small values at the end of the

test. Therefore, the void fractions calculated at early times in variable flooding rate
tests must be evaluated carefully, since the frictional pressure drop is large.

In general, it can be concluded that the frictional pressure drop is small relative to the

water elevation head and can be accounted for by the method outlined above. The only

case in which the fric.tional pressure drop becomes large compared to elevation head

pressure drop is the very early period of forced stepped injection tests,in which a large

amount of bolloff occurs.

In the FFLOWS code, a comparison between the two methods of measuring the mass

stored in the bundle was performed. The two methods include the 0-3.66 m (0-144 in.)

differential pressure cell and the sum of the twelve 0.30 m (12 in.) differential pressure

; cells. As shown in figure M-8 for run 42430A, good agreement was achieved for the two

measurement methods.
|

|

j In the gravity reflood tests, a mass balance calculation was performed around the down-

| comer. The flooding rate into the bundle was calculated using the following equation:

j t t

dt = n'iinput input inj dt - g (t)*

o o
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where

Minput = mass of water in the bundle

rhinput = mass flooding rate into the bundle

th j = mass injection rate into the downcomerin

MD = mass of waterin the downcomer

The flooding rate into the bundle, minput, was obtaired from the time rate of change of

mass put into the test section, M nput. The injection rate into the downcomer was
measured by the turbine meter. The mass stored in the downcomer was calculated

using the output of f Se differential pressu e transducer which measured the liquid level
in the downcomer. Bundle flooding rates c,Iculated with this technique were compared

to the flooding rates measured by the bidirectional turbo-probe installed in the cross-
over pipe.

M-15. DATA AVERAGING :
1

A simple averaging technique was used for reducing much of the data presented in this

report. This was done to clarify graphic presentation of raults and to obtain average
values of oscillating quantities where use of the instantoneous values could result in

large errors. The technique used consisted of replacing each data point with the mean

value of the original data point and a specified number of points before and af ter the

time of interest. This process is defined by the following equation:

n=l+A-1
1 x(n) + x(n + 1)

*(I * t(i + a - 1) A(i - 1) 2
n=l+A

where |

x(n) = f(t)
At = interval between data points

A = n x At
n = integer ,

|

i
r
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fM-16. HYCHAR CODE

The HYCHAR code was written to reduce the data from the hydraulic characteristics

tests. The static pressure differentials were measured over 0.30 m (12 in.) increments

utilizing a *3.7 kPa (*15 in, wg) differential pressure transmitter. The pressure mee-
surements were made from just above the first grid at the 0 m (0 in.) elevation to just

below the eighth grid at the 3.57 m (140.5 in.) elevation. The presstre losses due to

friction, support grids, and blockage sleeves were determined by evaluating the mech-

anical eneroy equation between any two points, as follows:

-hAPET = (P, - Pb + 2g +-

a b a
e

where

!

Pa = measured static pressure at upstream point
P = measured atstic pressure at downstream pointb

2
K3V

APLOST = 2g
c

V = velocity in unblocked portion of bundle

Therefore, since the gravity head can be neglected because of the pressure of a refer-

ence leg,

2 / \DV p 2 2

= (P, - P ) + K , - VK I V
b b

- P ) * 2g(P v -v
b a b

K=
2

DV
2ge

i

I

|
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~

J

i'
I
i

wherej

: e

b , for frictional losses
Dh

K=4Kgrid, f r grid losses

fL +K bidage, f r blockage sleeve losses
s

The friction factor for the heater rods can be determined by evaluati*ig th. data,

between grid locations. As shown by figure M-9, the differential pressum measumment
i

between 0.61 and 0.91 m (24 and 36 in.), between 2.74 and 3.05 m (108 and 120 in.), and

between 3.35 and 3.57 m (132 and 140.5 in.) allows evaluation of the iciction factor.
The velocity between grid locations along the rod bundle was assumed to be constant.

The above relationship for the frictionallosses reduces to the following:

APfL a-b

k DV
2

2gc
,

i The grid loss coefficient in combination with the rod friction was determined by eval-
uating the data across the support grids. As shown by figure M-9, the differential;

pressure measurement between 0.30 and 0.61 m (12 and 24 in.), between 0.91 and 1.22 m

(36 and 48 in.), between 2.44 and 2.74 m (96 and 108 in.), and between 3.05 and 3.35 m

(120 and 132 in.) allows evaluation of the grid loss coefficient. The grid loss coeffi-
cients for the grids at 1.57 m (62 in.) and 2.11 m (83 in.) elevations were determined in

configuration A only, since the 1.83 m (72 in.) pressure tap was located in the center of

the blockage zone (figure M-9). The velocity was assumed to be the same at the grid
entrance and exit. The grid loss coefficient was corrected for the inherent rod friction,
as shown below:

Ap
8'D bKgrid = 2 gpy

2g
c
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2.62 m (103") FRICTION AND GRID,
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'
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Figure M-9. Grid Locatlan/ Pressure Measurement Relationships
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The blockage loss coefficient was determined by evaluating the data across the block-

age zone for a test configuration with blockage sleeves. Figure M-9 shows that the
differential pressure measurement between 1.22 and 2.44 m (48 and 96 in.) allowed

evaluation of the blockage sleeve coefficient. Although this 1.22 m (48 in.) span
included two grids and 1.22 m (48 in.) of frictional losses, the velocity was assumed to

be constant at each of the respective pressure measurement locations. The blockage
loss coefficient was corrected for the rod friction and grid as shown below:

a-b fL

blockage * pg ~ { ~ Kgrid at 62 in. ~ grid at 83 in.
2ge

The overall pressure loss across the bundle as measured by the 0-3.66 m (0-144 in.)

differential pressure cell was subsequently compared to the overall calculated pressure

loss, utilizing the calculated values for the friction f actor, grid loss coefficients, and

blockage loss coefficient. This comparison is shown in appendix K for each of the
nydraulic characteristics tests.

The fluid properties in the HYCHAR code were evaluated from the ASt{ steam table,

utilizing the measured upper plenum pressure and lower plenum fluid temperature. The

average measured flow area for each of the six bundles was incorporated into the
HYCHAR code calculations, as well as the corresponding calculated hydraulic diameter.

1

*
n

:

".
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APPENDIX N
HEATER ROD THERMOCOUPLE AS-BUILT LOCATIONS'

The heater rod thermocouples were nominally designed to be located at elevations
designed to f acilitate direct comparisons of data between the six 21-rod bundles.

However, because of the swaging process in the manufacturing of the heater rods, the

thermocouples moved from their nominal elevations, so that very few direct compari-
sons of data between bundles were possible. The thermocouples in the blockage zone of

1.70 to 2.03 m (67 to 80 in.) were of primary interest, since the relative location of

thermocouples to blockage sleeves was believed to be one of the most significant
parameters in the flow blockage test pmgram.

The as-built thermocouple locations were determined from examination of the heater

rod X-rays. The as-built locations of blockage zone thermocouples for all six bundles
are shown in table N-1, as well as the respective computer channel numbers and
nominal elevations.

For assessment of the effect of flow blockage on reflood heat transfer, the heat
; transfer from the five blocked bundles and one mblocked bundle must be compared to

one another. However, with the diversity of the thermocouple locations, only limited
comparisons between bundles were possible. The mblocked bundle heat transfer was j
found to be a relatively weak function of elevation for those thermocouples near the !

midplane elevation, as shown by figures N-1 through N-5. These figures show that for

various rods, the differences in measured heat transfer at thermocouple locations a few

inches apart is small for times up thmugh and past the turnamund time. The i

differences became significant, however, as the quench front approached.

|
It was concluded that these fairly linear results would allow interpolation and extrapol-
ation of the unblocked bundle heat transfer, to provide direct comparisons of unblocked

and blocked bundle heat transfer. 1

;

.

N-1

__
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TABLE N-la(s)

BLOCKAGE ZOff HEATER ROD TI-ERMOCOLPLE LOCATIONS

Cmfirpretion A Configuration R Confinuration C Confinuration D Configuration E Configuration F

Design Actual Actual Actual Actual Actual Actual
Elevation Elevation Elevation Elevation Elevation Elevation Elevation

Rod (m) Channel (m) Channel (m) Channel (m) Channel (m) Char.nel (m) Channel (m)

1.803IB 1.78 25 1.798 25 1.796
25(b)

18 1.83 38 1.849 38 1.847 38 3359
1B 1.88 33 1.8255

IB 1.90 46 1.8824 37 1.854
34 1.8971B 1.93

IB 1.96 69 1.928 43 1.913
57 1.95318 1.98

IB 2.01 90 1.979 56 1.963
78 2.0041B 2.03

I
89 1.778

1.798 19 1.801IC 1.78 26 1.811 26 1.793
26(b)39 1.8491C 1.83 39 1.862 39 1.847

45(b) 1.9231C 1.93
57 1.958IC 1.96 65 1.974Z IC 1.98
67 1.991 79 2.002A 1C 2.01

90 1.778IC 2.03

ID 1.80 31 1.847 31 1.831 31 1.844 25(b) g,798 32(b) 3,793
27(b) 1.847

10 1.85
ID 1.88 50 1.925 50 1.910 50 1.925 47 1.892

ID 1.90
ID 1.911 63 1.956 63 1.941 63 1.953 61 1.915 44 1.897 35 1.892

47 1.920 46 1.925
1D 1.93
1D 1.96 82 2.002 82 1.994 82 2.002 82 1.956 58 1.951 58 1.951

2A 1.70 21 1.717 21 1.720 21 1.714 16 1.722 19 1.684 14 1.669
38(b) 1.862

2A 1.88 36(b) 3,902
2A 1.90
2A 1.93 70 1.951 70 1.953 70 1.948 70 1.948

59 1.953
2A 1.96
2A 1.98 89 2.002 89 1.996 89 1.999 91 2.004 59 1.963 66 1.981

a. English values are given in table N-Ib."

b. Underneath blockage sleeve

i
_ _ _ _ _ _ _ _ _ _
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TABLE N-la (cont)

BLOCKAGE ZOiT HEATER ROD TFERMOCOLPLE LOCATIONS

Cmfiquration A Cmfiguratim B Confiquration C Configuration D Configuratim E Configuratim F
Design Actual Actual Actual Actual A ct ual Actual

Elevatim Elevation Elevation Elevation Elevation Elevation Elevation
Rod (m) Channel (m) Cha nnel (m) Channel (m) Channel (m) Channel (m) Chamel (m)

.

'

2B 1.70 . 20 1.694 15 1.697
2B 1.83 40 1.819 40''b) 1.857 40(b) 1.839
2B 1.88 51 1.875 51 1.913 51 1.895 48 1.890
2B 1.90 37(b) 1.910
2B 1.93 71 1.923 71 1.958 71 1.941 71 1.938 48(b) g,92C
2B 1.96 60 1.961
2B 1.98 90 1.974 90 2.012 90 2.017 92 1.984 68 1.976 67 1.981
28 2.03 85 2.024 91 2.035

; 2C 1.70 21 1.676
j 2C 1.80 32 1.829 32(b) 1.829 32(b) 1.831 26 1.ts67

2C 1.85 27 1.788
2C 1.88 52 1.908 52 1.905 52 1.910 49 1.946

Z 2C 1.90 38(b) 1.8954

e 2C 1.911 64 1.938 64 1.938 64 1.941 62 1.976
2C 1.96 83 1.986 83 1.981 83 1.943 83 2.019 ol(b) g,946

2C 1.98 60(b) g,9$3
2C 2.01 80 1.996
2C 2.03 79 2.009

2D 1.78 27 1.778 27 1.796 27 1.786 20(b) 1.786 28(b) g,79 g
2D 1.80 33 1.798 33 1.819 33 1.808 27 1.814
2D 1.03 41 1.831 41(b) 3344 4g(b) 1.834 36 1.839
2D 1.cs5 28(b) 1.847
2D 1.88 53 1.895 53 1.897 53 1.887 50 1.890 39 1.892
2D 1.90 39 1.897
2D 1.911 65 1.910 65 1.925 65 1.913 63 1.920
2D 1.93 72 1.928 72 1.951 72 1.938 61 1.951,

2D 1.96 84 1.951 84 1.976 84 1.958 84 1.966 62 1.953
2D 1.98 91 1.981 91 1.996 91 1.989 93 1.994 80 1.999
2D 2.01 81 2.004
2D 2.03 92 2.029

b. Underneath blockage sleeve

,
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TABLE N-la (cont)
,

i

j BLOCKAGE ZOE HEATER ROD TWRMOCOLPLE LOCATIONS

Configuration A Cmfig2 ration B Configuration C Configuration D Configuration E Config2 ration F.

Design Aetual Actual Aetual Actual Aetual Aetual
J Elevation Elevation Elevation Elevation Elevation Elevation Elevation

Rod (m) Channel (m) Channel (m) Channel (m) Channel (m) Channel (m) Char.nel (m)q

2E 1.70
22(b)

1.694
2E 1.83 42 1.788 42 1.859 42(b) 1.869 33 1.821

| 2E 1.b8 54 1.839 54 1.913 54 1.928 51 1.880 29(b) 1.890
i

! 2E 1.93 73 1.890 73 1.9 61 73 1.961 45 1.920 47 1.941
1 2E 1.98 92 1.941 92 2.012 92 2.027 69 1.974
; 2E 2.01 82 1.994

3A 1.83 43 1.844 43 1.859 43 1.826 38(b) 1.849
3A 1.88 55 1.915 55 1.8 82 52 1.905'

40((b)
b) 1,902

- 3A 1.90
1 48 1,9183A 1.93 74 1.951 74 1.961 74 1.928 74 1.953

3A 1.96 49(b) },920

.

3A 1.98 93 2.002 93 2.014 93 1.981 95 2.004 62 1.956 68 1.981

i 3A 2.01 70 1.984 C3 2.004

f
3A 2.03 81 2.012

$ 3B 1.83 44 1.862 44(b) 1.857 44(b) 1.847 39(b) 1.839
'

3B 1.88 56 1.915 56 1.910 56 1.895 53 1.895
41(D) 1.8973B 1.90

'=
3B 1.93 75 1.961 75 1.956 75 1.941 75 1.938
3B 1.96 63 1.958 63 1.948
3B 1.98 94 2.014 94 2.014 94 1.994 96 1.994 71 1.984

3B 2.01 84 2.004
,

3C 1.78 28 1.801 28 1.783 28 1.803 21 1.793 29 1.758 19 1.765'

3C 1.80 34 1.826
34(b)

1.806
34(b)

1.826 28 1.819
3C 1.83 45 1.852 45 1.831 45 1.852

40(b)
1 A44

3C 1.88 57 1.902 57 - 1.885 57 1.905 54 1.895 30(b) 1.887
,

i 3C 1.911 66 1.933 66 1.915 66 1.933 64(b) 3,925 40(b) 1.890

3C 1.93 76 1.956 76 1.935 76 1.956 76 1.951 49(b) 1.938'

3C 1.96 85 1.979 85 1.963 85 1.979 85 1.974

I 3C 1.98 95 2.004 95 1.994 95 2.004 97 2.002 69(b) 3,99 g

3C 2.01 72 1.986

) 3C 2.03 82 2.017 93 2.022

;
,

1

'

b. Underneath blockage sleeve
1

!
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TABLE N-la (cont)
1

|
4

BLOCKAGE ZOff HEATER ROD TI-ERMOCOLPLE LOCATIONS

|
Configuration A Cmfiguration f3 Configuration C Confiauration D Configuration E Configuratim F

,
Design Actual Actual Actual Actual Actual Actual'

i Elevation Elevation Elevation Elevation Elevation Elevation Elevation
Rod (m) Channel (m) Channel (m) Channel (m) Channel (m) Channel (m) Channel (m)

) 3D 1.98 30 1.781
3D 1.80 23 1.796
3D 1.83 46 1.859 46(b) 1.857 46(b) IJ44

41(b)
1.839

3D 1.88 58 1.915 58 1.910 58 1.902 55 3395
3D 1.911 50(D) 1.920

3- 3D 1.93 77 1.961 77 1.953 77 1.948 77 1.941
30 1.98 79 2.014 96 2.012 96 2.004 98 1.994 50(b) 3,923

3D 2.01 86 2.022 85 2.019
3D 2.03 91 2.042 94 2.045

3E 1.80 35 1.816 35 1.831 35 1.808
29(b)

1.819 34(b) 1.8 14
56 1.900. 3E 1.88 59 1.895 59 1.910 59 1.887

'
3E 1.911 67 1.928 67 1.938 67 1.915 65 1.933
3E 1.9) 64(h) 1.948.

1 2 3E 1.96 86 1.974 86 1.986 86 1.961 86 1.971
8 3E 1.98 83 1.996 70(b) y,976
# 3E 2.01 92 2.070'

3E 2.03 97 2.055-

i AA 1.70 22 1.725 22 1.7Z5 22 1.712 17 1.717 23 1.689
20(b) 3,773

3 4A 1.78
42(b) 1.892'4A 1.90

4A 1.93 78 1.953 78 1.956 78 1.943 78 1.948 51 1.930
4A 1.98 97 2.007 97 2.007 97 1.996 100 1.996 73 1.976 71 1.974

4A 2.03 87 2.027 95 2.024
;

I-
48 1.70 24 1.697 16 1.704
AB 1.80 36 1.821 36 1.811 36(D) 1.847 30(h) 1.819

35(b) 1.83148 1.83'

48 1.88 60 1.900 60 1.890 60 1.925 57 1.897 31(b) 1.882

AB 1.911 68 1.930 68 1.920 68 1.956 66 1.928
i 4B 1.93 52 1.971 51 1.935
,

48 1.96 87 1.976 87 1.961 87 1.999 87 1.971

48 1.98 74 1.984 72 1.991'

86 2.007
i 4B 2.01
I

| b. Underneath blockage sleeve

i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ . - - _ _ - - - - - - _



TABLE N-la (cont)

BLOCKAGE ZOE HEATER ROD TWRMOCOLPLE LOCATIONS

Configuration A Configuration B Configuratim C Cmfiguration D Cmfiguration E Configuration F
Design Actual Actual Actual Actual Actual Actual

Elevation Elevation Elevation Elevation Elevation Elevation Elevation
Rod (m) Channel (m) Channel (m) Channel (m) Channel (m) Channel (m) Channel (m)

AC 1.70 23 1.720 23 1.704 23 1.709 18 1.722 25 1.714
24(b) 3,go34C 1.80

4C 1.88 41(b) 1.892

4C 1.93 96 1.948 79 1.938 79 1.943 79 1.953 52(b) 1,930

AC 1.98 136 2.002 98 1.989 98 1.996 101 2.004 75 1.991 73 1.9o6

AD 1.78 29 1.781 29 1.791 29 IJ)B 22(b) 3,775 31(b) 1.781

40 1A0 31 1A03
AD 1.83 47 1.842 47(b) 1.842 47CDI 1252 42 1.829 25(b) 1.816

4D 1.88 58 1.880 42 1.877 32 1.870
4D 1.90 43 1.890

4D 1.911 67 1.908
AD 1.93 80 1.930 53 1.930 53 '1.918

AD 1.98 102 1.981 76 1.984 74 1.968

Z 4E 1.70 24 1.717 24 1.709 24 1.694 26 1.702
b 4E 1.78 23(b)

1.816 21 1.778

4E 1.83 43 1.869
4E 1.93 80 1.946 80 1.943 80 1.923 54(b) 3,935

4E 1.98 100 1.999 100 1.994 100 1.976 77 1.996 75 1.989

4E 2.03 88 2.042 96 2.035

5B 1.70 30 1.796 30 1.806 30 1.801 22(b) 1.778

26((b)5B 1.83 48 1.844 48 1.854 48(b) 1.854 44(b) 1.839 1.831
44 b) 1.90558 1.90

53 1.96 65 1.966 64 1.956
87 2.0095B 2.01

5B 2.03 89 2.050

5C 1.70 17 1.704
36(b) 1.880$C 1.80

5C 1.83 49 1.819 49 1.840 49 1.826 45(b) 1.829

5C 1.88 61 1A72 61 1.895 61 1.882 59 1.885 33(b) 1.882

SC 1.93 81 1.923 81 1.943 81 1.928 54 1.971 55 1.935

5C 1.98 101 1.974 101 1.996 101 1.981 103 1.984 84 2.052 76 1.989
88 2.014SC 2.01

90 2.1035C 2.03

b. Underneath blockage sleeve

- _ __ _- ._
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TABLE N-lo (cont)
4

I

| BLOCKAGE ZOE HEATER ROD TERMOCOLPLE LOCATIONS

. i
i Configuration A Configuration B Confiouration C Conficpration D Confiwration E Conficpration F

Design Actual Actual Actual Act ual Actual Actual
Elevation Ele.ation Elevation Elevation Elevation Elevation Elevation

Rod (m) Channel (m) Channel (m) Channel (m) Channel (m) Channel (m) Channel ,m)

5D 1.70 18- 1.699
50 1.80 37 1.816 37 1.821 37 1.819
5D 1.88 62 1.897 62 1.900 62 1.902 60 1.875

i,
SD 1.911 69 1.925 69 1.933 69 1.943 68 1.925 46 1.900
5D 1.93 55 1.925 56 1.928
5D 1.96 88 1.974 88 1.984 88 1.974 89 1.956 66 1.943
SD 2.01 78 1.989
5D 1.98 77 1.986

1 b. Underneath blockage sleeve
1

4

Z
j
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4
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TABLE N-lb(a)

BLOCKAGE ZOT HEATER ROD TKRMOCOUPLE LOCATIONS

Cmfiquratim A Cmfinuration F1 Confia rat im C C mfiqurat im D Cmfiguratim E Cmfiot ration F
Design Actual Act ual Actual Actual A ct ual Actual

Elevation Elevation Elevation Elevation Cler-tim Elevation Elevation
Rod (in.) Channel (i n.) Channel (in.) Channel (in.) Channel (ird Channel (in.) - Channel (in.)

1B 70 25 70.8 25 70.7
25(b)

71.0
IB 72 38 72.8 38 72.7 38 73.2 33 h.87
IB 74 46 .1.11 ' 37 73.0
IB 75 34 74.7
IB 76 69 75.9 43 75.3
1B 77 57 76.9
IB 78 90 77.9 56 77.3
1B 79 78 78.9
1B 80 89 80.0

IC 70 26 71.3 26 70.6 26 70E 19 70.9
IC 72 39 73.3 39 72.7 39(b) 72.8
IC 76 45(b) 75.7
1C 77 37 7/.1Z IC 78 65 77.7

b IC 79 67 78.4 79 78E
1C 80 , 90 80.0

ID 71 31 72.7 31 72.1 31 72.6 25(b) 70.8 32(b) 70.6
ID 73 27(b) '72.7
1D 74 50 75.8 50 75.2 50 75.8 47 74.5
ID 75 35 74.5
ID 75.25 63 77.0 63 76.4 63 76.9 61 75.4 44 74.7
ID 76 47 75.6 46 75A
ID 77 82 78 a 82 78.5 82 78 3 82 77.0 58 76A 58 76 3

2A 67 21 67.6 21 67.7 21 67.5 16 67.8 19 66.3 14 65.7
2A 74 38(h) 73,3

2A 95 36(b) 74.9
2A 76 70 76 2 70 76.9 70 76.7 70 76.7
2A 77 59 76.9
2A 78 , 89 78 2 89 78 4 89 78.7 91 78.9 59 77.3 66 78.0

I

a. Metric valuas are givenin table N.la.
b. Underneath blockage

__ _ -_-
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TABLE N-lb (cont)

BLOCKAGE ZOE HEATER ROD TWRMOCOLPLE LOCATIONS

l'

Cmfiguratim A Cmfiqurntinn R Configuratinn C Configuratim D Configuratim E Configuration F

|}de atim
;yt;;al Act ual A et ual Act ual Aet ual ActualDesign

Elevation Elevation Elevation Elevation Elevation Elevation
Rod (in.) Channel (in.) Channel (i n.) Channel (i n.) Channel (in.) Channel (in.) Channel (i n.)

i.

20 67 20 66.7 15 66J
28 72 40 71.6 40(b) 73.1 40rb) 72.4
2B 74 51 73.8 51 75.3 51 74.6 48 74.4
2B 75 37(b) 75.2
2B 76 71 75.7 71 77.1 71 76.4 71 76.3 48(b) 75.9
28 77 60 77.2
28 78 90 77.7 90 79.2 90 79.4 92 78.1 68 77.8 67 78.0
28 80 85 79.7 91 80.1

2C 67 21 66.0
2C 71 32 72.0 32(b) 72.0 32(b) 72.1 26 73.5
2C 73 27 70.4
2C 74 52 75.1 52 75.0 52 75.2 49 76.6

Z 2C 75 38(b) 74.6
| 0 2C 75.25 64 76.3 64 76.3 64 76.4 62 77.8

2C 77 83 78.2 83 78.0 83 76.5 83 79.5 61(b) 76 4
2C 78 60(b) 77,1
2C 79 80 78 4
2C 80 79 79.1

2D 70 27 70.0 27 70.7 27 70.3 20(b) 70.3 28(b) 70.5
2D 71 33 70.8 33 71.6 33 71.2 27 71.4

fb) 72.6 Al(b) 72.Z 36 72.42D 72 41 72.1 Al
2D 73 28CD) 72.7
2D 74 53 74.6 53 74.7 53 74.3 50 74.4 39 74.5
2D 75 39 74.7
2D 75.25 65 75.2 65 75.8 65 75.3 63 75.6
2D 76 72 75.9 72 76 E 72 76.3 61 76.8
2D 77 84 76A 84 77A 84 77.1 84 77.4 62 76.9
2D 78 91 78.0 91 78 4 91 78.3 93 78.5 80 78.7
2D Me 81 78 3
2D CD 92 79.9

-a.

2E '(O
22(b)

66.7
2E 72 42 70.4 42 73.2 42(b) 73.6'

33 73,7
2E ; :. M | /Z.4 54 75.3 $4 75.9 51 74.0 29(b) 74,4

b. Underneath blockage sleeve

_- - _ _ _ _ - _ .



TABLE N-lb (cont)

BLOCKAGE ZONE HEATER ROD TMRMOCOLPLE LOCATIONS -

Configuration A Configuration B Configuration C Configuration D Configuration E Configuration F
Design Actual Actual Actual Actual Actual Actual

Elevation Elevation
. Elevation Elevation Elevation Elevation Elevation

Rod (in.) Channel (in.) Channel (in.) Channel (in.) Channel (in.) Channel (in.) Channel (in.)

2E 76 73 74.4 73 77.2 73 77.2 45 75.6 47 76.4
2E 78 92 76.4 92 79.2 92 79.0 69 77.7
2E 79 82 78.5

3A ~ 72 43 72.6 43 73.2 43 71.9 38(b) 72.8
3A 74 55 75.4 55 74.1 52 75.0
3A 75 40(b) ~ 74,9

3A 76 74 76.8 74 77.2 74 75.9 74 76.9 48(b) 75,$
3A 77 49(b) 75.6
3A 78 93 78.8 93 79.3 93 78.0 95 78.9 62 77.0 68 78.0
3A 79 70 78.1 83 78.9
3A 80 81 79.2

CD) ID) S)3B 72 44 73.3 44 73.1 44 72.7 39 72.4
5 38 74 56 75.4 56 75.2 56 74.6 53 74.6

3B - 75 41(b) 74,7
3B 76 75 77.2 75 77.0 75 76.4 75 76.3
3B 77 63 77.1 63 76.7
38 78 94 79.3 94 79.3 94 78.5 96 78.5 71 78.1
38 79 84 78.9

3C 70 28 70.9 28 70.2 28 71.0 21 70.6 29 69.2 19 69.5
3C 71 34 71.9 34 71.1 34 71.9 28 71.6

ID) 72.9
40(b)3C 72 45 72.9 45(b) 72.1 45 72.6

3C 74 57 74.9 57 74.2 57 75.0
54(b)

74.6 30(b) . 74,3

3C 75.25 66 76.1 66 75.4 66 76.1 64 75.8 40(b) 74,4 49(b) 76.3
3C 76 76 77.0 76 76.2 76 77.0 76 76.8i

3C 77 85 77.9 85 77.3 85 77.9 85 77.7
3C 78 95 78.9 95 78.5 95 78.9 97 78.8 69(b) 78.4
3C 79 72 78.2
3C 80 82 79.4 93 79.6

3D 70 30 70.1

3D 71 23 70.7

3D 72 46 - 73.2 46(b) 73.1 46(b) 72.6 41 72.4
fD) 74.63D 74 58 75.4 58 75.2 58 -74.9 55

b. Underneath blockage sleeve

- _ _ _ - _ __ - _
__ --. -
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TABLE N-lb (cont)

i

BLOCKAGE ZOrt HEATER ROD TI-ERMOCOlPLE LOCATIONS

Cmfirpratim A Cmficparatim B Confiquratinn C Cmfiguration D Cmfiguration E Cmfiguration F
Design Actual Actual Actual Act ual Actual Artual,

Elevation Elevation Elevation Elevation Elevation Elevation Elevation.

Rod (in.) Channel (in.) Channel (in.) Channel (in.) Channel (in.) Channel (in.) Channel (i n.)

50 "I 75.60! 3D 75.25
3D 76 77 77.2 77 77.1 77 76.7 77 76.4 50(b) 75,7

'

3D 78 79 79.3 56 79.2 96 78.9 98 78.5;

3D 79 86 79.6 85 79.5
3D 80 91 80.4 94 80.5

__

3E 71 35 71.5 35 72.s 35 71.2
29(b)

71.6 346) 71.4
56 74.83E 74 59 74.6 59 75.2 59 74.3

3E 75.25 67 75.9 67 76.3 67 75.4 65 76.1
3E 76 , 64(b) 76.7

; 3E 77 86 77.7 86 7R .? 86 77.2 86 77.6
3E 78 83 78 4 70(b) 77 3,

i 3E 80 72 81.5
3E 81 97 80.9Z

h 4A 67 22 67.9 22 67.9 22 ' 67.4 17 67.6 23 66.5
4A 70 20(b) 69A
4A 75 42(b) 74.5
4A 76 78 76.9 78 77.0 78 76.5 78 76.7 51 76.0
4A 78 97 79.0 97 79.0 97 78.6 100 78 4 73 77A 71 77.7
4A 80 87 79A SS 79.7

2

AB 67 24 66.8 16 67.1
48 71 36 71.7 36 71.3 36(b) 72.7 30(b) 71.6
48 72 35(b) 72.1
AB 74 60 74.8 60 74.4 60 75.8 57 74.7 31(b) 74,g

i AB 75.25 68 76.0 68 75 4 68 77.0 66 75.9
48 76 52 75.9 51 76.2

1 AB 77 87 77 3 87 77.2 87 78.7 87 77.6
AB 78 74 78.1 72 78.4*

48 79 86 79.0

I
i AC 67 23 67.7 23 67.1 23 67.3 18 67A 25 67.5

24(h) 71.0'

4C 71
41(b) 74,5AC 74'

4C 76 96 76.7 79 76.3 79 76.5 79 76.9 52(b) 76.0I

AC 78 136 78A 98 78.3 93 78 4 101 78.9 75 78.4 73 78.2

i

{ b. Underneath blockage sleeve

i

_ _
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TABLE N-lb (cont)

BLOCKAGE ZOE HEATER ROD TERMOCOPLE LOCATIONS

Configuration A Configuration B Crnfiguration C Configuration D Configuration E Confia ration F -
1 Design Actual Actual Act ual Act ual Actual Actual

Elevation Elevatim Elevation Elevation Elevation Elevation Elevation
Rod (in.) Channel (in.) Channel O n.) Channel O n.) Channel (in.) Channel (in.) Channel O n.),

AD 70 29 70.1 29 70.5 29 70.8 22(b) 69.9 31(b) 70.1
AD 71 31 71.0

| 40 72 47 72.1 47(b) 72.5 47(b) 72.9 42 72.0 25(b) 73,$
d 4D 74 58 74.0 42 73.9 32 73 4
i AD 75 43 74.4
'

4D 75.25 67 75.1
I AD 76 80 76.0 53 76.0 53 75.5
| 4D 78 102 78.0 76 78.1 74 77.5

l 4E 67 24 67M 24 67.3 24 66.7 26 67.0
I 4E 70 23 71.5 21 70.0
l 43(b) 73.64E 72

4E 76 80 76 4 80 76.5 80 75.7 54(b) 76.2
I

Z AE 78 100 78.7 100 78.5 100 77A 77 78 4 75 78.3
& 4E 80 88 80.4 96 80.1
to

22((b)SB 70 30 70.7 30 71.1 30 70.9 70.0
58 72 48 724 48 73.0 48(b) 73.0 44(b) 72.4 26 b) 72.1'

SB 75 44(b) 75.0
5B 77 65 77.4 64 77.0
58 79 87 79.1
5B 80 89 80.7

:

j SC 67 17 67.1
5C 71 36(b) 74.0

j SC 72 49 71.6 49 72.4 49 71.9 45(b) 72.0
5C 74 61 73.7 61 74 4 61 74.1 59 74.2 33(b) 74,g
SC 76 81 75.7 81 76.5 81 s 75.9 54 77 4 55 76.2

*

SC 78 101 77.7 101 78 4 101 78.0 103 78.1 84 _ SO A 76 78.3
' '

88 79.35C 79
5C 80 90 82A

SD 67 18 66.9,
'

SD 71 37 71.5 37 71.7 37 71 4
SD 74 62 < 14.7 62 74.8 62 74.9 60 73.8

j
'

' *b. Underneath blockage sleeve y -'
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TABLE N-lb (cont) S

,

; BLOCKAGE ZOE HEATER ROD TWRMOCOLPLE LOCATIONS
J

Configuratim A Configuration B Cmfiguratir.n C Cmfinitatim D Configuratim E Cmfiesration FDesign Actual Actual Act ual A ctual Actual Act ualElevation Elevation Elevation Elevation Elevation Elevation ElevationRod (in.) Channel (in.) Channel (in.) Channel (irs) Channel (irt) Channel (in,) Channel (in.)

5D 75.25 69 75.8 69 76.1 69 76.5 68 75.8 46 74.8
5D 76 55 75.8 56 75.9
5D 77 88 77.7 88 78.1 88 77.7 89 77.0 66 76.5
5D 79 78 78.3
5D 78 77 78.2

.

' Z
4

- s.

u -

]

a,

m %

4

*
_ . ,

\ 4

o

9 1
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21-R00 Ruiq0LE HE AT TR ANSFER COEFFICIENT
RUN 42430A ;
C"'5" **'I 55'8 75'3 S''' o200.00 35.000 -

1.86 m 1.92 m 1.96 m 2.01 m i
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APPENDIX O
ENHANCEMENT FACTORS OF REFLOODING TESTS

Section 6 provides enhancement f actom for configurations C, D, and E for the refer-

ence run [28 mm/sec (1.1 in./sec) flow ete and 0.28 MPa (40 pda) pressure). This
appendix provides the enhancement f actors for configurations B and F for the reference
run. In addition, the enhancement f actom of another test condition (22 mm/sec
(0.9 in./sec) flow rate and 0.28 NPa (40 psia) pressure] are provided for configura-
tions B, C, D, E, and F<
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Figure O-3. Enhancement Facter for Run 419078, Rod 3C,1.88 m (74.2 in.) Elevation
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Figure O-12. Enhancement Factor for Run 419078, Rod SC,2.00 m (78.6 in.) Elevation
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Figure O-18. Enhancement Factor for Run 42306B, Rod 3C,1.88 m (74.2 in.) Elevation
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Figure O-52. Enhancement Factor for Run 42206D, Rod 3C,1.84 m (72.6 in.) Elevation
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Figure O-60. Enhancement Factor for Run 42206D, Rod 3B,2.44 m (96 in.) Elevation
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Figure O-98. Enhancement Factor for Run 42006F, Rod 3D,2.02 m (79.5 in.) Elevation
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APPENDIX P
_. TEMPERATURE HISTORY CALCULATION

~

~ P-1. INTRODUCTION

Temperature historia were calculated from the estimated heat transfer coefficients

according to equation (C-3) to determine the effect of heat transfer during the early
period on the resultant temperature rise. This appendix explairs the rod geometry and

physical properties which are necessary to calculate the parameters in equation (C-3).s

The method of soldng tF -mation is also discussed briefly.,

N_

P-2.- ROD &OMETRY AND PP.OPERTIES
s -

'

The rod structure is shown in figure P-1 with the pertinent geometrical parameters and

m aterial inf ormation, Table P-1 lists the properties of the rod materials. Table P-2
shows the fraction of Kanthal in zone 2 of the rod.

l
.__ _

, _
,

-| For simplicity, tho;;r;od was considered to be homogeneous and the quantity (AP C ) forp
' ethe pod was estimated as follows:

N* % sp

(APC ) rod = (APC )BN + ( pC )KN + ( APC )33 (P-1)p p p p

<

The first and second terms on the- right-hand side of equation (P-1) were calculateds

according to the following:

( APC )BN = (PC )BN k' one 1 + ( A) zone 3 + ( A) zone 2 (1-f) (P-2)p p

Z

(A C )KN = (PC )KN (A) zone 2 f (P-3)P
p p ,

where ? is the Kanthal fraction in zone 2 (obtained from table P-2).
_
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2 3 4,

%

ZONE 1 2 3 4

MATERIAL BORON BORON NITRIDE BORON STAINLESS
NITRIDE & KANTHAL NITRIDE STEEL
(BN) (KN) 304

RADIUS 0.825mm 1.71 mm 4.11 mm 4.75 mm
(0.0325") (0.0675") (0.162") (0.187")

Figure P-1. Heater Rod Model
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TABLE P-1

MATERIAL PROPERTIES OF HEATER ROD MATERIALS

Density Heat Capacity
3Material kg/m3 (Ib/ft ) J/kg 0C (Btu /lb- F)

Baron nitride (BN) 1999 (124.8) 2017.7-1396.3 e (-0.00245 T)

0.48193-0.33349 e (-0.00]3611 T)

Kanthal (KN) 7145(446) 456 + 0.46 T for T1649 C
0.109 + (5.9E-5)T flor T11200 F,

0 0-1758 + 0.39 T for 649 C < T < 760 C
0

-0.42 + (5.0E-4)T for 1200 F < T11400 F

I4162 - 3.8 T for 760 C < T1871 C
0

00.994-(5.1E-4)T for 1400 F < T11600 F
664.9 + 0.090 T for T > 871 C

00.1588 + (1.2E-5)T for T > 1600 F

0Stainless steel 8026 (501) 444 + 0.2888 T for T1315.11 C
304 (SS) 0.106 + (3.833E-5)T for T1599.25 F

484.4 + 0.1668 T for T > 315.11 C
00.1157 + (2.2143E-5)T for T > 599.25 F

-

P-3
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TABLE P-2

KANTHAL FRACTION IN ROD ZONE 2

Elevation Elevation

[m (in.)] Kanthal Factor (f) (m (in.)] Kanthat Factor (f)

0 (0) 0.1116 1.98 (78) 0.4013
0.15(6) 0.1116 2.13 (84) 0.4442

0.30 (12) 0.1116 2.29 (90) 0.4286

0.46 (18) 0.1116 2.44 (96) 0.3141

0.61 (24) 0.1607 2.59 (102) 0.2681
0.76 (30) 0.2133 2.74 (108) 0.2138
0.91 (36) 0.2644 2.90 (11'4) 0.2138

1.07(42) 0.2644 3.05 (120) 0.1602
1.22 (48) 0.3073 3.20 (126) fl.1040
1.37 (54) 0.3528 3.35 (132) 0.1040
1.52 (60) 0.3827 3.51 (136) 0.1040
1.68 (66) 0.4013 3.66 (144) 0.1040
1.83 (72) 0.4013

P-2. SCLUTION FOR EQUATlON (C-3)

Since all the partsmeters of equation (C-3) are readily available from the test results,
operating conditions, and test design, the crdinary differential equation can be solved

with a proper initial condition. The initial condition was provided by the measured
IIinitial temperature. The subroutine DGEAR of IMSL ) was used for the present

calculations. The resulting program was called HEATLP.

1. Ths IMSL Library, Edition 8, Intemational Mathematical and Statistical Libraries,
Inc., Houston, TX.

P-4
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