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EPRI PERSPECTIVE

PROJECT DESCRIPTION

A major consideration in the design of engineered safety systems and licensing of PWRs

is that there is sufficient heat transfer to cool the reactor core in the event of a loss-of-

coolant accident (LOCA) or for long-term decay heat removal. Areas of technical con-

cerns include reflooding (large-break LOCA), core uncovery (small-break LOCA), and

natural circulation (long-term cooling). A program called FLECHT SEASET (Full-Length

.Emergency Core Cooling Heat Transfer-Separate-Effects Tests And System-Effects

Tests) is underway to address these concerns. It is a multifacility five-year test and

analysis program. The program is jointly managed and funded by the NRC, EPRI, and

Westinghouse Electric Corporation (W). This work for RP959-1 is closely coordinated as

appropriate with major national and international research programs in the heat transfer

areas of natural circulation, reflooding, and core uncovery.

PROJECT OBJECTIVE

The overall objective of this program is to provide experimental heat transfer and two-

phase flow data in simulated PWR geometries for postulated conditions of reflooding,

core boiloff, and natural circulation. The test parameters will cover a spectrum of

conditions that encompass both the best-estimate and current licensing calculations. The

test bundle simulates a full-length portion of PWR cores with fuel rod geometry typified

by a Westinghouse 17 x 17 assembly design.

The program consists of two major subprograms, each with experimentation and analysis

efforts: (1) the flow blockage subprografn to address safety and licensing requirements

for steam cooling and the flow blockage effects and (2) the system effects subprogram to

examine system and bundle reflood response for a postulated LOCA. Both subprograms

have flexibility to address small-break core uncovery and natural circulation phenomena.

PROJECT RESULTS

Accomplishments to date are documented in the following FLECHT SEASET Program

NRC/EPRI/W Reports: No. 1 (Program Plan, December 1977), No. 2 (Steam Generator

iii



Separate-Effects Task Plan, March 1978), No. 3 (Unblocked Bundle Reflood Task Plan,

March 1978), No. 4 (Steam Generator Separate-Effects Task Data Report, January 1980),

No. 5 (21-Rod Bundle Flow Blockage Task Plan Report, EPRI Interim Report NP-1382,

October 1980), and No. 6 (161-Rod Bundle Flow Blockage Task Plan Report, EPRI Interim

Report NP-1458, January 1981).

This report, presented in two volumes, systematically compiles the experimental data

obtained from the unblocked 161-rod bundle forced and gravity reflooding tests. It also

describes in detail the experimental system, the instrumentation, the test procedures,

and the data reduction methods. Since this is the only reflooding data available to the

public from a simulated PWR 17 x 17 rod geometry fuel bundle, the data can be used to

generate reflooding correlations for the current licensing evaluation models or to assess

the best-estimate LOCA system codes.

Bill K. H. Sun, Program Manager
Nuclear Safety and Analysis Department
FLECHT SEASET Program, EPRI Management Representative
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ABSTRACT

Ihis report presents date from the Unblocked Bundle, Forced and Gravity Reflood Iask

of the Full-Length Emergency Core Heat Transfer Separate Effects and Systems Effects

1 ests (FLECHI SEASET) program. The tests consisted of forced and gravity reflood

experiments and steam cooling tests, using electrical heater rods to simulate current

nuclear fuel arrays (similar to Westinghouse 17 x 17 assemblies) of PWR and PWR fuel

vendors. Data obtained include rod clad temperatures, turnaround and quench times,

heat transfer coefficients, inlet flooding rates, overall mass balance, differential

pressures and calculated void fractions in the test section, thimble wall an0 steam

temperatures, and exhaust steam and liquid carryover rates.

V

7





ACKNOWNLEDGMENTS

The work of the following Westinghouse Nuclear Energy Systems contributors is hereby

acknowledged:

NTD STRATEGIC PROJECTS
L. Chajson

H. W. Massie, Jr.

SAFEGUARDS DEVELOPMENT
R. P. Vijuk D. P. Kitzmiller
N. Lee K. F. McNamee
K. Beatty D. P. Remlinger
D. H. Dixon D. W. Sklarsky
M. A. Emery

MATHEMATICS AND PROGRAMMING
R. W. Steer

FACILITIES ENGINEERING
L. R. Katz

B. R. Sinwell
P. M. Brumbaugh

TEST OPERATIONS
C. E. Fuchs J. Kalo
P. F. Orangio M. Mulligan
F. L. Lilly J. Tomasic
J. T. Martin J. Latta
N. Washington

NFD METALLOGRAPHY
P. Heasley

PUBLICATION PROGRAMS
J. G. Nagle

The work of the following members of the Program Management Group, their

colleagues, and their consultants is hereby acknowledged:

EPRI - K. H. Sun, R. B. Duffey
NRC-RSR - L. B. Thompson

NRC-NRR - W. Hodges
EG&G - G. Wilson

NUS Corporation - D. A. Prelewicz

vii

/-





TABLE OF CONTENTS

Section Ti tle Page

SUMMARY 1-1

2 INTRODUCTION 2-1

2-1. General 2-1

2-2. Task Objectives 2-4

2-3. Test Facility 2-4

2-4. Reference Conditions and Test Parameters 2-5

2-5. Test Matrix 2-7

3 SYSTEM DESCRPTION 3-1

3-1. As-Built Facility Description 3-1

3-2. Gravity Reflood Tests 3-2

3-3. Steam Cooling Tests 3-6

3-4. Heater Rod Bundle 3-6

3-5. System Design Features 3-6

3-6. Low Mass Housing 3-19

3-7. Bundle Differential Pressure Cells 3-19

3-8. Heater Rod Seals 3-21

3-9. Steam Probes 3-21

3-10. Pressure Control 3-22

3-11. Facility and Bundle Operation 3-22

3-12. Power Measurement 3-22

3-13. Coolant Injection System 3-23

3-14. Data Acquisition Systems 3-23

3-15. Computer Data Acquisition
System (CDAS) 3-23

3-16. Fluke Data Logger 3-24

ix



TABLE OF CONTENTS (cont)

Section Title Page

3-17. Multiple-Pen Strip Chart
Recorders 3-25

3-18. Instrumentation 3-25

3-19. Heater Rod Bundle Instrumentation 3-26

3-20. Test Section Instrumentation 3-26

3-21. Carryover Tank Instrumentation 3-26

3-22. Steam Separator Instrumentation 3-29

3-23. Exhaust Pipe Instrumentation 3-29

3-24. Accumulator Tank Instrumentation 3-29

3-25. Injection Line Instrumentation 3-29

3-26. Gravity Reflood Test Instrumentation 3-29

3-27. Test Procedure 3-30

3-28. Gravity Reflood Test Procedure 3-31

3-29. Steam Cooling Test Procedure 3-32

3-30. Boiloff Test Procedure 3-32

3-31. Heater Rod Replacement 3-32

3-32. Photographic Studies 3-35

TEST RESULTS 4-1

4-1. Summary of Run Conditions and Test Results 4-1

4-2. Data Reduction Methods 4-2

4-3. Mass Balance Data 4-2

4-4. Quench Criteria 4-2

4-5. Heat Transfer Coefficients 4-20

4-6. Failed Rods 4-22

4-7. Steam Cooling Tests 4-24

4-8. Rod Bundle Distortion 4-25

4-9. Summary and Conclusions 4-26

x



TABLE OF CONTENTS (cont)

Section

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

APPENDIX G

APPENDIX'H

Title

DETAILED FACILITY DESCRIPTION

PHOTOGRAPHIC STUDIES

DATA TABLES AND PLOTS

ERROR ANALYSIS

CALCULATION TECHNIQUES

FAILED ROD ANAYSIS

ROD BUNDLE DISTORTION

EXTERNAL DISTRIBUTION

Page

A-i

B-i

VOLUME 2

D-1

E-I

F-i

G-I

H-i

xi





LIST OF ILLUSTRATIONS

Figure Title Page

2-1 Decay Power Curve (ANS + 20%) 30 Seconds
After Initiation of a Loss-of-Coolant Accident 2-6

2-2 Cosine Axial Power Profile 2-8

3-1 FLECHT SEASET Unblocked Bundle
Flow Diagram, Forced Reflood Configuration 3-3

3-2 FLECHT SEASET Upper Plenum Baffle 3-5

3-3 Bundle Cross Section 3-7

3-4 FLECHT SEASET Unblocked Bundle Test
Section Housing Differential Pressure
Cell Hookup 3-20

3-5 FLECHT SEASET Computer Hardware
Interface (Unblocked Bundle Task) 3-27

3-6 Upper and Lower Plenum Thermocouple Location 3-28

4-1 FLECHT SEASET Data Reduction Flow Chart 4-17

4-2 Mass Balance Versus Time (Reference Run) 4-18

41-3 FLECHT SEASET Unblocked Bundle Mass
Balance Results 4-19

4-4 Temperature History of Hottest Rod
Thermocouple (Reference Run) 4-21

4-5 Smoothed Versus Average Heat Transfer Data 4-23

xiii





LIST OF TABLES

Table Title Page

2-1 Comparison of PWR Vendors' Fuel Rod
Geometries (Old and New) 2-2

2-2 Reference Test Conditions for Unblocked
Bundle Task 2-9

2-3 Range of Initial Test Conditions for
Unblocked Bundle Task 2-1l

2-4 Original Forced Reflood, Gravity Reflood, and
Steam Cooling Test Matrix 2-13

3-1 Initial Data Acquisition System Channel
Assignments 3-8

4-1 FLECHT SEASET Unblocked Bundle Reflood
Test Data Summary 4-3

4-2 FLECHT SEASET Unblocked Bundle Steam
Cooling Test Data Summary 4-15

xV





GLOSSARY

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

follows.

Analysis -- the examination of data to determine, if possible, the basic physical

processes that occur and the interrelation of the processes. Where possible, physical

processes will be identified from the data and will be related to first principles.

Average fluid conditions -- average thermodynamic properties (for example, enthalpy,

quality, temperature, pressure) and average thermal-hydraulic parameters (for example,

void fraction, mass flow rate) which are derived from appropriately reduced data for a

specified volume or a specified cross-sectional area

Axial peaking factor -- ratio of the peak-to-average power for a given power profile

Blocked -- a situation in which the flow area in the rod bundle or single tube is

purposely 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

Bundle -- a number of heater rods, including spares, which are assembled into a matrix

with CRG-type rods, using necessary support hardware to meet the Task Plan design

requirements

Carryout -- same as carryover

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

the rod bundle exit by upflowing steam

Carryover -- the process in which the liquid is carried in a two-phase mixture out of a

control volume, that is, the test bundle
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Computational methods -- the procedure of reducing, analyzing, and evaluating data or

mathematical expressions, either by hand calculations or by digital computer codes

Computer code -- a set of specific instructions in computer language to perform the

desired mathematical operations utilizing appropriate models and correlations

Computer data acquisition system (CDAS) -- the system which controls the test and

records data for later reduction and analysis

Computer tape -- magnetic tapes that store FLECHT SEASET data

Core rod geometry (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)

Correlation -- a set of mathematical expressions, based on physical principles and

experimental data but resting primarily on experimental data, which describes the

thermal-hydraulic behavior of a system

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

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

a fixed parameter.

Data -- recorded information, regardless of form or characteristic, of a scientific or

technical nature. It may, for example, document research, experimental, develop-

mental, or engineering work, or be usable or used to define a design or process or to

procure, produce, support, maintain, or operate material. The data may be graphic or

pictorial delineations in media such as drawings or photographs, text in specifications or

related performance or design type documents, or computer printouts. Examples of

data include research and engineering data, engineering drawings and associated lists,

specifications, standards, process sheets, manuals, technical reports, catalog item

identifications and related information, computer programs, computer codes,
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computer data bases, and computer software documentation. The term data does not

include financial, administrative, cost and pricing, and management information or

other information incidental to contract administration.

Data validation -- a procedure used to ensure that the data generated from a test meet

the specified test conditions, and that the instrumentation was functioning properly

during the test

Design and procurement -- the design of the system, including the specification

(consistent with the appropriate Task Plan) of the material, component, and/or system

of interest; and the necessary purchasing function to receive the material, component,

and/or system on the test site. This does not preclude Contractor from constructing

components and systems on the test site to meet requirements of the Task Plan.

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

Evaluation -- the process of comparing the data with similar data, other data sets,

existing models and correlations, or computer codes to arrive at general trends,

consistency, and other qualitative descriptions of the results

Fallback -- the process whereby the liquid in a two-phase mixture flows countercurrent

to the gas phase

FLECHT -- Full-Length Emergency Core Heat Transfer test program

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

Separate Effects Tests

FLECHT SET -- Full-Length Emergency Core Heat Transfer - Systems Effects Tests
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Heat transfer mechanisms -- the process of conduction, convection, radiation, or phase

changes (for example, vaporization, condensation, boiling) in a control volume or a system

Hypothetical -- conjectured or supposed. It is understood that this program is con-

cerned with study of physical phenomena associated with reactor accidents that have an

extremely low probability and are therefore termed hypothetical.

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

of core cooling water

Model -- a set of mathematical expressions generated from physical laws to represent

the thermal-hydraulic behavior of a system. A model rests mainly on physical

principles.

PMG -- Program Management Group

Pressurized water reactor (PWR) -- a nuclear reactor type in which the system pressure

exceeds saturation pressure, thus preventing gross vapor formation under normal

operating conditions

Reduce data -- convert data from the measured signals to engineering units. In some

cases the data are manipulated in a simple fashion to calculate quantities such as flows.

Separation -- the process whereby the liquid in a two-phase mixture is separated and

detached from the gas phase

Silicon-controlled rectifier (SCR) -- a rectifier control system used to supply dc 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

Test section -- lower plenum, bundle, and upper plenum
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Test site -- the location of the test facilities where tests will be conducted

Transducer -- the devices used in experimental systems that sense the physical

quantities, such as temperature, pressure, pressure difference, or power, and transform

them into electrical outputs, such as volts

Unblocked -- the situation in which the flow area in the rod bundle or a single tube is

not purposely obstructed

xxi





APPENDIX C
DATA TABLES AND PLOTS

This appendix contains the data acquired in 63 valid tests performed with the 17 x 17 rod

bundle having a cosine axial power profile. Seven of the 70 tests conducted were consid-

ered invalid for the reasons specified in table C-i. The data reported herein represent

sample tables and plots for each run. The data have not been analyzed or evaluated in

detail. Caution should be observed that erroneous data may exist despite efforts which

were made to ensure correct and valid data. A data evaluation report, to be published

subsequently, will present the results of the data analysis in greater detail.

For each test run, the following tables and plots are included:

-- Summary and comment sheet - lists the run conditions, rods disconnected and/or

failed, housing temperatures, and comments concerning the data

- Heater rod thermocouple data summary sheet - lists the following information for

heater rod thermocouples connected for the entire test program:

(1) Thermocouple designation - rod identification and nominal elevation

For example, 7J 1.83 (72) refers to rod 73 at the 1.83 rn (72 in.) elevation.

(2) Initial temperature at flood - rod clad temperature measured at the beginning of

power decay and initiation of coolant injection

(3) Maximum temperature - hottest rod clad temperature measured during the run

(4) Temperature rise - difference between the maximum temperature and the initial

temperature

(5) Turnaround time - defined in paragraph 4-1

C-1



TABLE C-1

INVALID TESTS

Test No. Run No. Run Conditions Comments

4 31404 25 mm/sec (1 in./sec) Failed thermocouple scrammed test
flooding rate at initiation of flood.
871 0 C (16 0 0 0 F)Tinit
(Reference)

17 30717 38 mm/sec (1.5 in./sec) Upper heater rod seals on outer
flooding rate rows were observed to leak and
538 0 C (1000 0 F) Tinit test was scrammed.

18 30418 38 mm/sec (1.5 in./sec) Rod 40 shorted to ground during
flooding rate test.
260 0 C (5000F) Tinit

23 30123 38 mm/sec (1.5 in./sec) Zone C power was not recorded.
flooding rate
1.3 kw/m (0.4 kw/ft)
peak initial power
260 0 C (5000 F) Tinit

38 33238 Gravity reflood Bottom heater rod seals were
Hot/cold channels observed to leak during test;
871oC/2600 C test was terminated.
(1600°F/500 0 F) Tinit

52 32552 Steam cooling test SCR power supply failed.

68 36968 Steam cooling test Boiler steam flow oscillations
(,r ± 40%)
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(6) Quench temperature - defined in paragraph 4-1

(7) Quench time - defined in paragraph 4-1

-- Rod clad temperatures and heat transfer coefficients calculated by DATAR for each

run at the following rod thermocouples and corresponding elevations:

Elevation

Rod T/C [m (in.)] Computer Channel

9G 0.305 (12) 2

RN 0.610 (24) 5

9G 0.991 (39) 8

8H 1.22(48) 13

7U 1.83 (72) 59

8K 1.98 (78) 99

I HE 2.29 (90) 124

8K 2.44 (96) 140

IHE 2.82(11) 155

RH 3.05 (120) 163

9G 3.35 (132) 171

8H 3.51 (138) 177

These thermocouples were connected for the entire test series. Table C-2 lists the

thermocouple channels and locations connected for each of the valid tests.

It should be noted that the high initial heat transfer coefficient shown for runs with

low initial rod clad temperatures of 2600 C (500 0 F) are not correct for approximately

the first 10 seconds of the test; these values are not considered realistic. This

problem arises because in these tests the specified initial rod temperature was so low

that the test began simultaneously with the application of power to the rods.

Normally, a heatup period of about 50 seconds is needed to reach the desired initial

rod temperature. During this heatup period (indicated by negative values of time in

the data), the DATAR calculation was performed. The initialization of the code

usually requires a few seconds to reach the correct solution. Thus, in most tests,

these erroneous values of heat transfer coefficient occur well before the beginning
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TABLE C-2

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

0.

RUN
NUMBER

30223
30323
30518
30619
30817
30921
31021311(ld
31203
11302
31504
31615
31701
31805
31922
32013
32114
32235
32333
32452
32652
32?53
32854
32755
33056
33338
33436
ý3544

ý 644
33749
33849
33903
34006
34103
34209
34316
34420
34524
34610
34711
34815
34907
35050
35114
35212

1-FOOT ELEVATION
6J ?E 9G 11E 111

2-FOOT ELEVATION
SH 8E 8K SN 12F

1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
0
6
6
6
6
6
6
6
6
6
6
6

7
7
7
7
7
7
7
7
7
7

9
9
9
9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

3-3 FvOT ELEVATION
5E 6J ?E 9G 11G 11I

3
3
3
3
3
3
3
3
3
3
3
3
3
3

6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL V ALID TESTS

n

35304
35426
35557
35658
35759
35807
3591L
360Z6
36160
.,6261
3'362
36463
36564
36665
36766
36867
37069
37170

RUN
NUMBER

30223
30323
30518
30619
30817
30921
31021
31108
31203
31302
31504
31615
31701
31805
31922
32013
32114
3R235
32ý33
32452
32652
32753
32854
32955
33056
33338
33436

1
1
1
1
¶

1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
22
2
2
2.

2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

5
S
S
S
S
S
S
S
S
S
S
S
S
S
5
S
S
5

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

88
88
88
86
83
88
88

9
9
9
9
9
9
9
9
9
9
9
9
0

9
9
9

4 FOOT ELEVATIl.-
2H SH 5J 8E 8H 8K

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

11 12
11 12
11 12
11 12
11 12
11 12
1" 12
1' 12
11 12
11 12
11 12
11 12
11 12
11 12
11 12
1' 12
11 12
11 12
11 12
11 12
11 12
11 12
11 12
11 12
11 12
11 12
11 12

13 14
1 ý 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14
13 14

8N 12D

15 16
.5 16
15 16
15 16
15 16
15 t6
15 16
15 16
15 16
15 1 f
15 16
15 16
15 16
15 16
15 16
15 16
15 16
15 16
15 16
15 16
15 16
15 16
15 16
15 16
15 16
15 16
15 16

3C 3M 4J 5E
5 FOOT ELEVATION

6C 6G 6J OL 7E 7G ?j 8F 95

17 18 19 20
17 18 19 20
17 18 19 20
17 18 19 20
17 18 19 20
17 18 19 20
17 18 19 20
17 18 19 23
17 18 19 20
17 .6 19 20
17 18 19 20
17 16 19 20
1t 18 19 20
17 18 19
17 18 19
17 18 19
17 18 19
17 18 19
17 18 19
17 18 19
17 18 19
17 18 19
1? 18 19
17 18 19
17 18 19
17 19
17 19

21
21
21
21
21

38 21
21
21
21
21
21
21
21
21
21
21
21

21 22 23
21 22 23
21 22 23
21 22 23
21 22 23
21 22 23
21 2 27.
21 2? 23
21 22 23
21 ?2 23

?3
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

37
3?
37
37
37
37
37
37
37
37

32
32
32



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

C)
I%

33544
33644
33749
33849
33903
34006
34103
34209
34316
34420
34524
34610
34711
34815
34907
35050
35114
35212
3530%
35426
35557
3ý658
35759
35807
35912
36n26
36160
36261
36362
364$3
36564
36665
36766
36867
37069
37170

rUN
NUMBER

30223
30323
30518
30619
30817
30921
31021
31108

10
10
1D
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
1010

11
11
11
11
11
11
11
11

11
11
11
11
11
11

11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
1;

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

15
15
15
15
15
1
'5
15
15
15
15
15
15
15
15
15
15
15
15
15
15
1513
15
15
15
15
15
15
15
15
15
15
15
1515

16
16
16
16
16
16
6
5

6
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

17
17
17
17
17
1?
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
i9

19

10
19
19
19
19

19
1-
19
19
19
19
19
19
19

21
21
21
21
21
21
21

?5 21
25 21
25 '1
25 2.
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 2 1
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 21
25 21

23
23
23
23
23 42
23 42
23 42
23 42
2. 42
23 42

•3 42
23 42
23 42
23 42
23 42
23 42
23 42
23 42
23 42
23 42
23 42
23 •2
23 42
23
23

23
23
23
23
23
23
23
23
2323

42
42
42
42
42
4>
42
42
42
42
42
42
42

5 FOOT ELEVATION
9? 9J 1OG IOH 1M 1iE 11G 11H 111 11K 13J 13M

5-7 FOOT ELEVATION
3C 3F 3M 4J 4M 6C 6J 6L 7r

'4
24
24
24
24
24
24
24

25 26
25 26
25 26
25 26
25 26
25 26
25 26
25 26

?7

27
27

27
27
2?

28
28
28

28
28
2828

29 30
29 30
29 30
29 30
29 30
29 30
29 30
29 30

31 32 3431 32 34
31 32 34
31 32 34
31 32 34
31 32 34
31 32 34
31 32 34



TABLE C-2 (cant)

CONNECTED THERMOCOUPLES FOR ALL V ALID TESTS

C)
-J

31203
31302
31504
31'015
31701
31805
31922
32013
32114
32235
32333
32452
32652
32753
328j4
32955
33056
33338
33436
33544
3'644
33749
33849
33903
34006
34103
34209
34316
34420
34524
34610
34711
34815
34907
35050
35114
35212
35304
35426
35557
35658
35759
35807
35912
36026
36160
36261
36362
36463
36564

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
'4
2'
24
24
24
24
24
24
24
24
2424

22
22
22
22
22
22
22
22

32 22
32 22
32 22
32 22
32 22
32 2?

18 22
22
22
22

2
22

18 22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
2222

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
2f
26
26
26
26
26
26
26
26
26
26

1818
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
,8

18
18

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
2020

1818
1818
18

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
Z5
25
25
25
25
25
25
25
25

42
42
"12
42
42
42
42
42
42
42
42
42
42
42
42
42

27
27
27
27
27
27
27
27
27
27
27
2?
27
27
27
2?
27
27
27
27
27

27
27
27
27
2727

2 ?
27
27
27
z
27
27
27
27
27
27
27
27
27
27
27
2#
27
2?
27
27
27

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28213

29 3,
29 30

32 29 30
32 20
32
32
32
32

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

31 32 34
31 32 34
31 34
31 34
31 34
31

36 31
36 31

31
31
31
31
31
51
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

C-)

36665
36706
36867
37069
37170

RUN
NUMBER

3f)223
30323
30518
30619
30817
30921
31021
31'08
31203
31302
31504
31615
31701
31805
3192Z
32013
32114
32235
32333
32452
32652
32753
32854
3295"
3305,
33338
33436
33544
33644
33749
33849
33903
34006
34103
34209
34316
34420
34524

24
24
24
24
24

22
22
22
22
22

18
18
18
18
18

20
20
20
20
20

27
27
27
27
27

23
28
28
28
Z8

5-7 FOOT ELEVATION
91 9J 9K lUG 10H OM 11G 111H 111 11K 13J

5-10 FOOT ELEVATION
3F 4J 4M 51 6C7J 8E 8F 9 G 1314

33
33
33
33

33
33
33
33

35
35
3r
35
35
35
35
35

33
45
45
45

37
37 34

34
34
34
34
34
3'
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34

31
31
31
31
31

So
30
30
30
30
30No
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
303X

91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91

91
9"..
91
91

35
35
35
35
15
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
3 5
3535

j6 37
36 37
36 37
36 37
36 37
36 37
36 37
36 37
36 37
36 37
36 37

33 36 37
39 33 36
39 33 36

38 V1 33
39 33
39 33
39 33
39 33
39 33
39 33
39 33
39 33
J; 33
39 33
39 33
.9 :3
39 33
39 33
39 33
39 33
39
39
39
3'
39
39
39

38
38
38
38
38
38
38
38
38
38
38
38
38
38

39 40 41
39 40 41
39 40 '1
39 40 41
39 40 41
39 40 41
39 40 41
39 40 41
39 40 41
39 40 41
39 40 41
39 41

41
41
41
41
41
41
41
41
41
41

42
42
42
42
42
42
L2

42
42
4?
42
42
42
42
4237

V

41
41
41
41
41
41
41
41
41
41
41
41
41
41
41

32
32
32
32
32
32
32
32
32
32
32
32
32



TABLE C-2 (cant)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

C-)
%0i0

'4610
34711
34815
34907
35050
35114
35212
35304
35426
35557
35658
35759
35807
35912
36026
36160
36261
36367
36403
36564
36665
36766
36867
37069
37170

RUN
NUMBER

30223
30323
30518
30619
30817
30c,21
31021
31108
31203
31302
31504
31615
31701
31805
31922
32013
32114
32235
32333

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

'30
30
30
30
30
30
30

91
91
91
91
9;
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91

30
39
39
39
39
391';

3939
39
39

39
39
39
39
39
39
39
39
39
39
39
39
39

41 32
41 32
41 32
41 32
41 32
41 32
41 32
41 32
41 32
41 32
41 32
41 32
41 32
41 32
41 3R
41 32
41 32
41 32
41 32
41 32
41 3N
41 3?

32
32
32

5-lU FOOT ELEVATION
6L ?E ?G 7J 7K BE 8F 9E 91

6 FOOT ELEV*ION
2N 3F 31 40 4G9K 10G 1OH

43
43
43
43
43
43
43
43

44
44
44
44
44
44
44
44

45
45
45
45
45
45
45
45
45 44

44
44

46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46

47
47
47
47
47
47
47
47
47
47
47
47
47
47
47
47
47
47
47

45
45
45
45
45
45
45

44
44
44
4.,
44
44
44
44

40
40
40
40
40
40
40
40

43
43
43
43
43
43
43
43
43
43
43

10M 131

48 49
48 49
48 49
48 49
48 49
45 49
48 49
48 49
48 49
48 49
48 49
48 40
48 49
48 49
48 49
48 49
48 49
48 49
48 49

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
so

51
51
51
51
51
51
51
51

52 53
79 52 53
79 52 57
79 52 53
79 52 53

52 53
79 52 53
79 52 53
79 52 53
79 j2 53
79 52 53

52 53
79 52 53
79 52 53
79 52 53
79 52 53

52 53
52 53
52 53

4J 4L

54
54
54
54
54
54
54
54
54
54
54
54

82 54
54
5,.
54
54
54
54



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL V ALID TESTS

3U452 45 44 46 40 47 43 48 49 50 5 53 54
3P652 45 44 46 40 4? 43 48 49 50 52 53 54
3275'1 45 44 46 40 47 43 48 49 50 52 53 54
328 45 44 '" 40 47 43 48 4,- 50 52 57 54
32955 45 44 , 40 47 43 48 49 50 52 53 54
33056 45 44 46 40 47 43 48 49 5G 52 53 34
33338 36 44 45 40 47 43 48 49 50 54
33436 36 44 45 40 43 48 49 50 54
33544 36 44 45 40 43 48 49 50 54
33644 36 44 45 40 43 48 49 50 54
33749 36 44 45 40 43 48 49 50 %4
33849 36 44 45 40 43 48 49 50 54
33903 36 44 45 40 43 48 49 50 54
34006 36 44 45 40 43 48 49 50 54
34103 36 44 45 40 43 48 50 54
34209 36 44 45 40 43 48 50 54
34316 36 44 45 40 43 48 50 54
34420 36 44 45 40 43 48 so 54

0 34524 36 44 45 40 43 48 50 54
!34610 36 44 45 43 48 50 54
o 34711 36 44 45 43 48 50 54

34815 36 44 45 43 48 5C 54
3490? 36 44 45 43 48 50 54
35050 36 44 45 43 48 50 54
35114 36 44 45 43 48 50 54
35212 36 44 45 43 48 50 54
35304 36 44 45 43 48 50 54
35426 36 44 45 43 41 50 54
3555? 36 44 45 43 48 50 54
35658 36 44 45 43 48 50 54
35759 36 44 45 43 48 50 54
35807 36 44 45 43 48 5U 54
35912 36 44 45 43 48 50 54
36026 36 44 45 43 48 50 54
36160 36 44 45 43 48 50 54
36261 36 44 45 43 48 - 54
36362 36 44 45 43 48 56 54
36463 36 44 45 43 48 50 54
36564 36 44 45 43 48 50 54
36665 36 44 45 43 48 0 54
36766 36 44 45 43 48 50 54
36867 36 44 45 43 48 50
37069 36 44 45 43 48 50
37170 36 44 45 43 48 50



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

n

RUN
NUM3ER

30223
30323
30518
30619
30817
30921
31021
31108
31203
31302
3150..
31615
31701
31805
31922
32013
32114
32235
32333
32452
32652
32753
32854
32955
33056
33338
33436
33544
33644
33749
33849
33903
34006
34103
34209
34316
34420
34524
34610
34711
34815
34907
35050
35114
35212
35304
35426

6 FOOT ELEVATION
4M Sr 5H 5I 6C 6E 6F 61 '.K 6' 78 7E

55 56
55 56
55 56
55 56
55 5(
55 56
55 56
55 56
55 56
55 56
*5 56
55 56

85
85
85
85
85
85
85
85
85
85
85

63
63
63
63
63
63
63

69
69
69
69
69
69
69
69
69
69
69

57
57
57
57
57
57
57
57
57
57
57
57

60 57
55 60 57
55 60 57
55 60 57
55 60 57
55 60 57
55 60 57
55 60 57
55 60 57
55 60 57
55 60 57
55 60 57
55 60 57

60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57
60 57

81
81
81
81
81
81
81
81
81
81
81

58

58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
S8
58
58

59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59

59
59
59
59
59
5959

60
60
60
60
60
60
606(
6(.

60
6)

7G 7H 71 7K 7M 8C BE 8F 8G 8H

71
71
71
71
71
71

63 71
71
71
7 1
71
71
71
71
71
71
71
71
71
71

58 71
58 71
: 8 71
58 71
58 71
58 71
58 71
58 71
58 71
58 71
58 71
58 71

71
71
71
71

33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33

88
88
88
88
88
88
88
88
88
88
88
88
88

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

35
35
75
35
35
35
35
35
35
35

35
35

35
35

68
68
68
68
68
68
68
68
68
68
68
68

72
72
72
72
72
72



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

n

35557
35658
35759
35807
35912
36026
36160
36261
36!62
36463
36564
36665
36766
36867
37069
37170

RUN
NUMBER

30223
30323
30518
30619
30817
30921
31021
31108
31203
31302
31504
31615
31701
31805
31922
32013
32'14
32235
32333
32452
32652
32753
32854
32955
33056
33338
33436

51
51
51
51
51
51
51
51
51
51
51
51
51
51
5151

33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33

56
56
56
56
56
56
5'f,
56
56
56
56
56
56
56
56
'6

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57

88
88
88
88
88
88
88
88
88

29
29
29
29
2v
29
29
29
29
29
29
29
29
29
29
29

59
59
59
59

o9
59

59
59
59
59
59
59
59
59
59

35
35
35
35
35
35
35
35
35
35
33
35
35
35
35
35

7171
71
71
71
71
71
71
71
71
71
11
71
71
71
71

7272
72
72
72
72
72
72
72
72
72
72
72
72
72
72

68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68

6 FOOT ELEVATION
81 CK 8N 9C 90 YE 9F 9H C1 9K 9L 10D IOH 10J 10K iO 11D 11F 11K 12D 12F 121

55 76
76
76
76
76
76
76
76
76
76
76
76
76
76
76

61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61

91
91
91
91
91
91
91
91
91
91

62
62
62
62
62
62
62
62

63
63
63
63
63
63
63
63
63
63
63
o3
63
63
63
63
63

64
6'
64
64
64
64
64
64
64
64
64

36
36
36
36
36
3e
36
36
36

89
89
89
89
89
89
89
89
89
89
89

65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65

65
65
65
65
65
65
65
656562

62
62

60 62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

79
79
7
79
79
79
79
79
79

56
56
56
56
56
56
56
56
56
56

56
56
56

55 5655 56

66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66

6464
64
64
64
64
64
64
64
64
64
64
64
64

81 52
81 52

53
53

5858



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL V ALID TESTS

n
%.4

33544
33644
33749
31849
33903
34006
34103
34209
34316
34420
34524
34610
34711
34815
3(907
35050
35114
35212
35304
35426

35,258
35759
35807
35912
36026
36 i60
36261
36362
36463
36564
36665
36766
36866
37069
37170

RUN
NUMBER

30223
30323
30518
30619
30817
30921
3io21

76 61
76 61
76 61
76 61
76 61
76 61
76 51
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
,'6 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61
76 61

74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
?474

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
5252

65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
(65

62 53
62 53
62 53
62 53

53
53

49 53
49 53
49 53
49 53
4 , 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53
49 53

56
56
56
56
56
56
56
56
56
56
56
56
56
56

62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55

56
56
56
56
56
56

66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66

58
58
5858

55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55

6 FOOT ELEVATION
12L 13G 13J 141

6--2 FOOT ELEVATiON
31 3L 4G 51 6D 6F 61 6L 7D

67
67
67
67
67
67
A 7

63
68
68
S8
68
68
68

69
69
69
69
69
69
69

70
70
70
70
70
70
70

71
71

7Z 73
72 73
72 73
72 73
72 73
72 73
72 73

74
74
74
74
74
74
74

7K 7M 8c 8D 8J 9C 9E 9F

75
75
75
75
15
75
75



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

-
!L

31108
312'13
3130i
31504
31615
31 701
31805
31922
32013
32114
32235
32333
32452
32652
32753
32854
32955
33056
33338
33436
33544
33644
33749
33849
33903
34006
34103
34209
34316
34420
34524
34610
34711
34815
34907
35050
351!4
35212
35304
35426
35557
35658
35759
35807
35912
36026
36160
36W61
36360
36463

67
67
67
67
67
67
67
67
67
67
6/'
67
67
67
j 7

1,'
67
67

68
68
68
68
68
6868

75 68
75 6875 68
75 68
75 68
75 68
75 68
75 68
75 68
75 68
75 68

68
68
68
68
68
68
6868

88 68
68

69
69
69
69
69
69
69

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
7070

72
72
72
72
72
72
72
72
72
72
72
72
72
72
72
72

72
63 72
63 72
63 72
63 72
63 72
63 72
63 72
63 72
63 72
63 72
63 72
63 72
63 72
63 72
63 72
63 72
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63

73
73
73
73
73

7'
74
74

77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77

75
75
75
75
75
75
75

70
70
70
70
70
70
70
70
70
70
70
7r
70
70
70
70
70
70
70
70
70
70
70
70
70
70

64
64
64
64
64
64

77 78 64
78 64
78 64
78 64,
78 64
78 6478 64
78 64
78 64
78 64
78 64
78 64
78 64
78 64
78 64
78 64
78 64
78 64
78 64
78 64
78 64

64
64
64
64
64

74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
'4
74
74
74
74
74
74
74
74
74
74

46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
k 6 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46 67
46
46
46
46
46



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL V ALID TESTS

36564 77 63 73 70 64 46

36665 77 63 73 70 64 46

36766 77 63 73 70 64 46

36867 77 63 73 70 64 46

37069 77 63 73 70 64 46

37170 77 63 73 70 64 46

RUN
NUMBER 6-2 FOOT ELEVATiON 6-4 FOOT ELEVATION

9L 10J 11F 11K 12H 121 13G 31 3L 4G 51 6F 61 6L 70 TM 8 g ,C 9E 9F 9L

30223 76 77 18 79 80 81 82 83 A4 85 86

30323 76 77 78 80 81 82 83 84 85 86

3051L 76 ?7 78 71 30 82 83 84 85 86

30619 76 77 78 71 80 e.? 83 64 85 86

30817 76 77 78 71 80 82 83 84 85 86

30921 76 77 78 71 79 80 82 83 84 85 86

C' 31021 76 77 78 71 80 82 83 84 85 86

31108 76 VI 78 71 s0 8 83 84 65 86

"-' 31203 76 77 78 71 80 82 83 84 85 86

31302 76 77 78 71 80 82 83 84 85 86

31504 76 77 78 71 80 82 83 84 85 86

31615 77 78 79 80 83 87 84 85 .6 86

31701 77 78 83 87 84 85

31805 77 78 82 23 87 84 85

31922 77 78 8L t3 87 84

32013 77 78 83 87 84

3211- 77 78 83 87 84

32235 77 78 83 87 84

32333 77 78 83 37 84

32452 77 78 83 87 84

3:652 '7 78 83 87 84

32753 77 78 33 87 84

32854 77 78 83 87 84

32955 77 78 83 87 84

33056 77 78 83 87 84

33338 69 70 75 77 78 79 87 84 82

33436 69 70 75 77 78 79 87 84 47 82

33544 69 70 75 77 78 79 87 84 47 82

33644 69 70 75 77 78 79 87 84 47 82

33749 69 70 75 77 78 79 87 84 47 82

33849 69 70 15 77 78 79 87 84 47 82

33903 69 75 79 87 84 86 47 82

34006 69 ?; 79 87 84 86 47 82

34103 69 75 79 87 84 86 47 82

34209 69 75 79 87 84 86 47 82

34316 69 75 79 87 84 86 47 82



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

C)
o-.

34420
34524
34610
30711
34815
3490'
35050
35114
35212
35304
35426
35557
35658
35759
3580'

35912
36026

36261
36362
36463
36564
36665
36766
36P67
37069
37170

RUN
NUMBER

30223
30323
30518
30619
30817
30921
31021
31108
31203
31302
31504
31615
31701
31805
31922
32013
32114

69
6?
69
69
69
69
69
69
09
69
69
69
69
69
69
69
69
69
69
69
69
69
69
6969
69
69

75
75
75
/S
75
75
75
75
75
75
75
75
;,5
75
75
75
75
75
75
75
75i
75
75
75
75
75
75

79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
19
79
79
79
79

87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
67
87
87
87
87
8?
8?

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
E64
84
84
84
84
84
94
84
84
84
84

86 47
86 47

47
47
47
47
47
4?
47
"7

47
4?

47
47

86
86
P6
86
86
86
86
86
8686

8?
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
8?
82
82
82
82
82
82
82
82
82

'.1
41
41

54
54
54

6-4 FOOT ELE'JgkT I0N
10J lID 11F 111i 11K 121 136 13H

6-6ELEVATION
2H 3L 46 4L 5H 51 5J 6F 6J 6K 6L 78 7D

87
87
87
87
87
87
87
87

87
87
87

88
88
88
88
88
88
88
88
88
88
88
88
88
88
88
88
88

89
89

81 89
31 89
81 89
81 89
81 89
8V 89
81
81
81
81
81
81

82

89
P9
89
89
89
89

91 98
91 98

98
98
98
98
98
98
98
98
98
98

97
97
9?

92
92
92
92
92
92
92
92
92
92
92 101
92 101

96 92 01 98
92 101 96 98
92 101 96 98
92 101 96 98
92 101 96 98

90
90
90
90
90
90
90
90
90
90
90

94
94
94
94
94
94
94
94
94
94
94

80 86
80 86
80 86
80 86
80 86



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

32235 80 86 88 9? 92 101 96 98
32333 80 86 88 97 92 101 96 98
3245Z 80 86 88 97 92 101 96 98
32652 80 86 88 97 92 101 9e 98
32753 80 8/ 88 97 9? 101 96 98
32854 80 86 88 97 92 101 96 98
32955 80 86 8e 9? 92 101 96 98
-1056 80 86 88 97 92 101 96 98
33338 83 8, 80 86 88 89 97 92 101 98

S 83 85 t-) 86 88 89 92 101 98
335ý4 83 85 80 86 A8 89 92 101 98
336'4 83 85 80 86 88 89 92 101 98
33749 83 85 80 86 88 89 92 101 98
33849 83 85 80 86 88 89 92 101 98
33903 83 85 80 88 92 101 98
34006 83 85 80 88 92 101 98
34103 83 85 80 92 101 98
34209 83 85 80 92 101 98
34316 83 85 80 92 101 9p

n 34420 83 85 80 92 101 9834540 83
i3452 83 85 80 92 101 98

-J 34610 83 85 80 92 101 98
34711 83 85 80 92 101 98
34815 83 85 80 92 101 98
34907 83 85 80 92 101 98
35050 83 85 80 92 101 98
35114 83 85 80 92 101 98
35212 83 85 80 92 101 08
35304 83 85 80 92 101 98
35426 83 85 80 9? 101 98
3555? 83 85 80 9z 98
35658 83 85 80 92 98
35759 83 85 80 92 98
35807 83 85 80 92 98
35912 83 85 80 92 98
36026 83 85 80 92 98
36160 83 85 80 92 98
36261 83 85 80 92 98
36362 83 85 80 9? 98
36463 83 85 80 92 98
36564 83 85 80 Q2 98
3666S 83 85 80 92 98
36766 83 85 S0 92 98
3686? 83 85 80 92 98
37069 83 85 80 92 98
37170 83 85 80 12 98



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

n
co

RUN
NUMBER

30223
303Z3
30518
30619
30817
30921
310IO
31108
31203
31302
31504
31615
31701
31805
31922
320-13
32114
3223;
32333
32452
32652
32753
32854
32955
33056
33338
33436
33544
33644
33749
33849
33903
34006
34103
34209
34316
34420
34524
34610
34711
34815
34907
35050
35114
3521,
35304

6-6FOOT ELEVATION
8K SN 9E 9F 10D 1OJ 11D 11F 115 11K 12 12F 1217H 7K aC 8H

96
96
96
96
96
96
96
96
96
96
96
96

99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

97
97
97
97
97
97
97
97
97
97
97
97
97
97

93 100
93 100
93 100
93 100
93 100
93 100
93 100
93 100
93 100
93 100
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93

96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96

89
89
89
89
89
89
89
89
89
89
89
89
89
89
89

90
90
90
90
90
90
90
90
90
90
90
90
90
90
90

97
97
97
97
97
97
97
9?
97
97
97
97
97
97
97
97
97
c7
97
97

13G 141

37
37
3?
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37

90 94
94
94
94
94
94
94
94
94
94
94
94
94
94

38 94
38 94
38 94
38 94
38 94
38 94
38 94
38 94
38 94
38 94
38 94
38 94
38 94
3C 94
38 94
38 94
38 94
38 94
38 94
38 94
38 94

102 101
101
101
101
101

'102 101
101
101
101
101

100
100 102

go 100
C0 100
90 100
90 100
90 100
90 100
90 100
qo 100
90 100
90 100
90 100
90 100
90 100
90 100 102
90 100 102
90 100 102
90 ;00 102
90 100 102
90 100 102

100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102

102
102
102
102

102
102
102
102
i02

102
102
102
102
102
102
102
102
102
102
102
10N
102

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95

.95
95



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

n

35426
35557
35658
357,,9
35807
35912
36026
36160
36261
J6362
36463
36564
36665
36766
36867
31,069
371 '0

3067

30217
309`1

.1203

34130?
'51 304
31615

31922

32114
32235
32333
32452
32652
32753
32854
32955
33056
33338
33436

96
96
96
96
96
96
96
96
96
96
96
96
96
90
96
96
96

89
89
89
89
89
89
89
89
86
89
89
89
89
89
89
09
89

90
90
90
90
90
90
90
90
9u
90
90
90
90
90

90

99
99
99
99
99
99
99
99
99
99
99
99

99
99
9999,

97
97
97
97
97
9?
97
97
97
97
97
97
97
97
97
97
07

37
37
37
37
37
37
37
37
37
37
3I
3?
37
37
37
3?
37

93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
9393

38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38

94 100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 102
100 1S
100 102
100 102
100 102
100 102
100 102
100 102

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95

7 FNOT ELEVATION

3; 3L 4G SE 6F 6G 61 7D 7E 7t 7M 8E 81 9c 9D 9F 9G 9J 9L 10J 1lE 11F

103
103
'03
103

103

103
103
103
103

104
i04
lo0.
10 4
104
104
10'.
15Gil

1 C4.

18 10!.
104

104
104
104
104
104
104
104
104

i05
105
105
1035

105
105
105
135
1 o0
10!5
10f
105 112
10'; 112
105 112
105 112
105 112
105 112
105 "iI
1U5 112
105 112
105 112
105 112
105
105

106 107
i06 107
106 ,07
10!. !n7
106 11V
106 10?
106 107
106 107

107 1ý6
10.7 126
107 126
107 126
107 126
107 126
107 126
107 126
107 126
107 126
107 126
107 126
107 126
107 126107 126

108
108
108
108
108
108
108
10)8

108 110
108 110
I0N 110

110
110
110
110
110
110
110
110
110
110
110
110

109
109
109
109
109
109
109
109
109
109
109
109
109
109

82 109
82 109
82 109
82 109
82 109
82 109
82 109
82 109
82 109
82 109

109
109

38
38
38
38
38
38
38
38
38

106
106

111 105
111 •06
111 106
111 106
111 106

1W1 106

Ill 10611 106
Ill '06

112 111
112 11i

110 111 112
110 111 112
110 111 112
110 ill 112
110 111 112
110 111 112
110 111 i 112
110 111 112
110 111 112
11?) i11 112
11.j 111 112

111 11?
i11 112

104 106
104 106



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

33544 105 10? 126 110 109 112 111 104 i06
33644 105 107 126 110 109 P.2 I i 104 (e6
33749 105 107 126 110 109 112 111 1o/ 106
33849 105 1r7 126 110 109 112 ? 11 104 106
33903 105 107 126 110 109 112 111 "13 104 106
34006 105 107 126 110 109 112 111 113 104 106
34103 105 107 126 103 110 109 112 111 1"3 1.34 106
34209 '05 107 '26 103 110 109 112 111 113 104 106
34316 105 107 126 103 110 109 112 111 113 104 106
34420 105 107 126 103 110 109 112 11i .113 104 1C6
34524 105 107 126 103 110 109 112 ';It 113 104 106
34610 105 IUV 126 103 110 109 112 111 113 104 106
34711 105 107 126 103 110 109 1-12 111 113 104 106
34815 105 107 126 103 110 109 112 111 113 104 106
34907 105 .07 126 103 110 109 112 111 113 104 "106
35050 105 107 126 103 110 109 112 111 113 i04 136
35114 105 107 126 103 110 109 112 I1 113 14 1,06
35212 105 107 126 103 110 109 112 111 113 104 .06
35304 lOS 107 126 103 1T0 109 112 In1 113 10' 106n 35426 105 107 126 103 110 109 112 111 113 1.0 106
35557 126 103 110 109 112 111 I13 104 106

O 35658 126 103 110 109 112 ,11 113 104 106
35759 126 103 110 109 112 111 11! .t,4 ."16
35807 126 103 110 109 112 111 113 1L4 106
35912 12e 103 110 109 112 111 113 104 106
36026 126 103 110 109 112 111 113 10' 106
36160 126 103 110 109 112 111 113 104 106
36261 126 103 110 109 112 ill 1*3 104 106
36362 126 103 110 109 112 I11 113 104 106
36463 126 103 110 105 112 111 113 104 106
36564 126 103 110 109 112 111 113 104 106
36665 126 103 110 109 112 111 '13 104 106
36766 126 103 110 109 11? 111 113 104 106
36867 126 103 110 109 112 i11 113 104 106
37069 126 103 110 109 112 111 113 104 106
37170 126 103 110 109 112 111 113 104 106

RUN
NUMBER 7 FOOT ELEVATION 7-6 FOOT ELEVATION

11K 121 13G 13H 31 4G 5E 6D 6F 61 6J 7D 7H 7M 8C 8D 8.1 9C 9F 9G 9J

30223 113 114 115 116 11? 118 126 119 120 121
30323 113 114 115 116 117 118 126 119 120 121
30518 113 114 115 117 113 126 119 120 121
30619 113 114 115 117 118 126 119 120 121
30817 113 114 115 117 118 126 119 120 121
30921 113 114 115 117 118 126 119 120 121
31021 113 114 115 117 1.18 126 110 120 121



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

31108 113 114 115 117 118 126 119 120 121

31203 113 114 115 117 118 126 119 120 121

31302 113 114 115 '1 118 126 119 120 121

31504 113 114 115 1 7 118 119 120 12•

31615 113 119 120 121 117 115

31701 103 113 114 119 120 121 117 115

31805 103 113 114 119 120 121 117 11S

31922 103 113 114 125 119 120 121 11? 115

32013 103 113 114 125 119 120 121 117 115

32114 103 113 114 125 119 120 '21 117 115

32235 103 113 114 125 119 120 121 117 115

32333 103 113 114 125 119 120 12' 117 115

32452 103 113 lit 125 119 120 111 117 115

32652 103 113 114 125 119 120 121 117 115

32755 103 113 114 125 119 120 121 117 1i5

32854 103 113 114 125 119 120 12. -7 115

32955 103 113 114 125 119 120 121 117 i,.;

33056 103 !13 114 125 119 120 121 117 115

33338 103 113 114 125 119 12C 115 121 117

n 33435 103 113 114 125 119 120 115 121 117

33544 103 113 114 125 119 120 115 121 117

33644 103 113 114 125 119 120 115 121 117

33740 103 113 114 125 119 120 115 121 117

33849 103 114 113 125 119 120 115 1o! 11?

33903 103 '14 125 119 1.0 122 115 121 '16 117

34006 103 114 125 119 120 122 115 121 116 117

34103 114 125 119 120 i22 115 121 116 11?

34209 114 125 119 120 122 115 121 116 117

34316 114 125 119 120 122 115 ILi 116 117

34420 114 125 119 120 122 115 121 116 117

34524 114 125 119 120 122 115 12; 116 117

34610 114 125 119 120 122 115 121 116 117

34711 114 i25 119 120 122 115 121 116 117

34815 114 15 i19 120 122 115 121 116 117

34907 114 125 1'. 1zn 1?2 115 121 116 117

35050 114 125 i19 120 122 !15 121 116 117

35114 114 125 115 120 122 115 121 lib 117

35212 114 125 119 127 120 122 115 121 116 !If

35304 114 125 119 127 1?0 122 121 115 11 117

35426 114 125 119 127 120 I12 121 115 116 117

35557 114 125 119 127 120 172 121 115 116 117 107

35658 114 125 11g 12* 120 12; 1-1 115 116 11? 107

35759 114 125 119 127 120 ;22 121 115 116 11? 107

35807 114 125 119 127 !20 122 121 !15 116 117 107

35912 114 125 119 127 120 122 .21 115 1!6 1!,' 107

36026 114 125 119 127 120 122 121 115 116 117 107

36160 114 125 119 127 120 122 121 115 11!. 117 107

36261 114 125 119 127 120 122 121 I-5 116 117 107

36362 114 125 119 127 120 122 121 115 116 117 107

36463 114 125 119 127 120 122 115 116 117 107



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

nC)
rs3

36564
36665
36766
36867
37069
37170

RUN
NUMBER

30223
30323
30518
3C610
30817
30921
31021
31108
31203
31302
31504
31615
31701
31805
31 ý22
32013
32114
32235
32333
32452
32652
32753
32854
32955
330.6
33338
33436
33544
33644
33f`9
33849
33903
34306
34103
34209
34316
34420
31-524

114
114
114
114
114
114

123
125
125
125
125
12,

119
119
119
'119
119
119

1 ?7 120 122
127 120 122
127 120 122
127 120 122
Q2? 120 122
1 ?7 120 122

115
115
'IS
l's
115
"1 5

116
116
116
116
116
Ila

117
117
S11

117
117
117

7-6 FOOT ELEVATION
9L 10J lIE 11F 1iH III IIK 12H

8 FOOT ELEVATION
2H 31 4D 4(, ',L121 12j 5F 5H 5J 6E 6F 61

122
122
122

122
122
122
122
122
122
122
122

123
123
123
123
123
123
123
123

124
124
124
124
124
124
124
124
124
124
124
124

124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124

125
125
125
125
125
125
125
125
123
125
125
125
125

127
127
127
127
127
127
12?
127
.12?
127
127

118
118
115

118
118
118
118
118
118
118
118
118
118
118
118
118
118

118
118118
118

!18

118

123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123

122
122
12'
122
122
122
122
122
122
1Ž2
122
122
122
122
122
122
122

122

128
128
12b
128
128
128
128
128
128
128
.28
128
128
128

135 1 8
128

130
130
130

129
129
529
129
129
129
i29
129
129
129
129
1.29
129
129
129
129

129
129
129

129
129
129
129
129
129
129
129
129
'29
129
129
129
129129
129

107

10?'107
107
107
107

138
138
138
138
138
138
138
i38
138
138
1M8
138
138
138

139
139
139
139
139
139

139
139
139
139
139
139
139
139
139
139

127
127
127

138 127
127
127
127
127

1301 30

1 30
1301 3(
1 30
1 30
1 30

1303

1 30
1 3C

135

116
116
116
116
116
116

127
127
127
127
127
127
127
127
127
127
127
127
120

123
123
123
123
123
123
123
123
123

123
123
123
123



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL V ALID TESTS

n
,!a
1ý4

34610
ý4711
34815
3490?
35050
35114
35212
35304
35426
35557
35658
35759
35807
35912
36026
36160
36261
36362
36463
36564
,6665
36766
36867
37069
37173

RUN
NUMBER

30223
30323
30518
30619
30817
30921
31021
31108
31203
',1302
31504
31615
31 70i
.11 105
:192;

3?03;

127
127
127
127

124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124

127 .18
127 118

118
118

'18
118
118
118
118
118
118

118

lie

118

1 11 p

118

118
118
118
118
118
118

.18

'18
118
118

123
123
123
123
123
123
123
123
12i
12v
1~.!
.:3

123
123
123
13
173
123
123
123
123
123
123
123
123

129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129

6 OOT ELEVATION

6K 75 ?7 7E 7H 7M 8C 8E 8H 81 8K 9C 9D 9F 9H 9L 1OD 10J 10K 1ID 11F 11J

131
131
131
131
131
131
I

131
131
131
131
131

132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132

133
133
133
133
133
133

140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140 108 135
1 0 108

134
134
134
134
134
134

144
144
144
144
144
144
1 ý

133
133
133
'33
133
133
133
133
133
133
133
133

135 141
135 141
135 141
135 141
135 141
135 141
135 141
135 141
135 141
135 141
135 141

141
141
141

135
135
135

141
141
1.41
141

131
131
131
131

138
138
138



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL V ALID TESTS

3Z533 .141 144 132 131 ".0 108 133 138
32452 141 144 132 137 140 108 133 138
3265, 141 144 132 131 140 108 133 138
3:1/13 141 144 132 131 140 108 133 138
32f;-)4 141 '44 132 131 140 108 133 138
3.-") 141 '44 132 131 140 1i8 133 138
330'- 6 141 14 132 131 140 103 133 138

3 8 144 136 132 131 140 10- 133
3..46 144 136 132 131 143 108 133
33!44 144 136 132 131 140 108 133
33f.44 144 136 132 131 140 10ý 133
33.'49 144 136 132 131 14 108 133
33849 144 136 132 131 140 108 133
3390! 144 136 132 131 •40 133 108
34006 144 176 12 131 140 133 108
34103 144 136 132 131 140 137 133 108
34209 144 136 132 131 140 133 137 108
34316 '44 136 132 131 108 140 133 137
'44e0 144 136 132 C31 108 143 130 133 137
!4%, 144 136 t32 131 108 140 130 133 137
S3c6.0 144 136 13? 131 108 140 130 133 137
:5 711 144 136 132 131 108 140 130 133 137
34615 144 136 132 131 l08 140 130 133 137
34907 139 144 136 132 131 IUS 140 130 133 137
35050 139 '44 136 13? 131 108 140 130 133 37
35114 139 14/ 136 132 131 108 140 130 133 137
'5212 139 144 136 132 131 108 140 130 133 137
!5304 -i9 144 136 '32 131 108 140 130 133 137
3"426 139 144 136 132 131 108 140 130 133 137
35557 139 144 136 132 131 108 140 130 133 137
35658 139 144 136 *32 131 108 140 130 133 137
35?59 139 44 136 132 131 108 140 130 133 137
S5807 ý9 144 136 137 131 108 )40 130 133 137
3591? 139 144 136 132 131 108 1 0 130 133 137
36026 13i 144 136 132 IL5 131 10.8 140 130 133 137
36160 1*. 144 13" 132 145 131 108 140 130 133 137
36261 139 144 136 132 IL5 131 108 140 130 133 137
3636V 13) 144 136 132 145 131 108 140 13c 133 137
3646 1',9 144 1"6 132 145 131 108 140 130 133 137
36564 .39 144 136 132 145 131 108 140 130 133 137
36665 139 144 136 132 145 131 )O 140 130 i'3 137
36?•6 139 144 136 132 145 131 108 140 130 133 137
1680? 139 144 136 132 145 131 108 140 130 133 137
31069 139 144 136 132 145 131 108 140 '"0 133 137
37170 i19 1%4 136 132 145 131 108 140 130 133 137



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL V ALID TESTS

nC.

R0N
NUMBER

-)223
30323
30518
30 61Q
33817
30921
31021
31108
31203
31302
31504
31615
317.'
31 t05
3.922
32013
32114
32235
32333
32452
32652
32753
32854
32955
33056
33374
3Y436
33544
33644
33749
33849
33903
34006
34103
34209
34316
34420
34524
34610
34711
34815
3490?
35050
35114
35212

8 001' ELEVATION
11K 12D 12F 121 12L

130
130
130
130

130
130
130
130
130
130
130
130
130
130
130
130
130

13
130
130

136
136
136
136
136
136
136
136
136
1'.6
13,6

136
'36
136
136
136
136
136
136
136
136
136
136
136

137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
117
137
137
137
137
137
137
137
13?
137
13'
137

134
134
134
134
134
134
¶34
134
131.
134
134
1 34
134
134
134
134
134
134
134

135
135
135
135
135
135
135
135

13G 141

116
116
116
116
116
116
116
116
116
116
116
116
116
116
116 139
116 139
116 139
116 139
116 139
116 139
116 139
116 139
116 139

139
139
139
139
139
139
139
139
139
139
139
139
139
139
139
139

2H 4L 51

145 147 ito•
145 147 146
145 147 146
145 147 116
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 s47 146
145 147 146
145 14f 146
145 .47 146
145 147 146
145 147 146
145 147 

1 4u
145 147 146
145 147 146
145 147 146
145 14? 146
145 147 146
145 147 o46
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146
145 147 146

142
142
142
142
142
142
14.,

142
142

142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143
142 143 138 148
142 143 138 148
142 143 138 148
142 143 133 148
142 143 138 148
142 143 138 148
142 143 138 148
142 143 138 148
142 143 138 148
142 143 t38 148
142 143 138 148
142 143 138 148
142 143 138 148
142 143 138 141t

8-6 FOOT ELEVATION
6D 78 ?E 8D 8E 811

143
143
143
143
143
143
143
143
'43
143
143

8J 8K 9L 12H 12J

144
144
144
144
144
144
144
144
144
144

141
14l
141
141
141
141
141
141
141,
141
141
141
141
141
141
141
141
141
141
.41

134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134

135 '38 148
135 138 148
135 138 148
135 138 148
135 138 148
135 138 148
135
135
135
135
135
135
135
135
135
135
135
135
135
135



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

35304 145 147 146 141 142 143 13P 148 134 135
35426 145 147 .46 141 142 143 1 "8 148 134 135
35557 145 147 146 141 142 143 '38 14W 134 135
35658 145 147 146 141 142 143 138 1%8 134 135
35759 145 147 146 141 142 143 138 140 134 135
35807 145 147 146 141 142 143 138 148 134 135
35912 145 147 146 141 142 143 138 14, 134 135
36026 147 146 141 142 143 138 148 134 135
36160 147 1,6 141 142 '43 138 148 134 135
36261 147 146 141 142 143 138 148 134 135
36362 1.7 146 141 142 143 138 148 134 135
36463 147 146 141 142 143 138 148 134 135
36564 147 146 141 142 143 138 146 13ý 135
36665 147 146 141 142 143 138 148 134 135
36766 147 146 141 142 143 138 148 13, 135
36867' 147 146 141 142 143 138 148 134 135
37069 147 146 141 142 143 138 148 131 135
37170 147 146 141 142 143 138 148 134 135

(-)

RUN
NUMBER '9-3 FOOT ELtVATI(N

31 6F 61 6J 7D 7H 7M 8C 8G 9C 9D 9F 96 9H 10J 110 11E 11G 121 13G

30223 148 149 153 151 152 153 154 155 156 157
30323 148 149 150 151 152 153 154 155 156 157
30518 148 149 150 151 152 153 154 155 156 157
30619 148 149 150 151 152 153 154 155 156 157
30b17 148 149 150 151 152 153 154 155 156 157
30921 '48 149 150 151 152 153 1I4 155 156 157
31U21 1(8 149 150 151 152 153 154 155 156 157
31108 14P 149 150 151 152 .3 154 155 156 157
31203 148 149 150 151 15Ž 153 154 155 156 157
31302 148 149 150 151 152 153 154 I:5 156 157
31504 148 149 150 151 152 153 154 155 154 157
31615 148 149 150 151 152 153 154 155 156 157
31701 1,8 149 150 151 152 153 14 155 156 157
31805 148 149 150 151 152 153 ' f 155 156 157
31922 148 140 150 151 152 153 154 155 156 157
32013 '48 149 150 151 152 153 154 155 156 157
32114 148 149 150 151 152 153 154 128 155 156 157
32235 148 149 150 151 152 153 154 128 155 156 157
32333 148 149 150 151 152 153 154 128 155 156 157
32452 148 149 150 151 152 153 127 154 128 155 156 157
32652 148 149 150 151 152 153 127 154 128 155 156 157



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL V ALID TESTS

Cn
N

32753
32854
32955
33056
33338
33t36
33544
33644
33749
33849
33903
34006
34103
34209
34316
34420
34S24
34610
34711
34815
3490?
35050
35114
35212
35304
35426
35557
35656
35759
35807
35912
36026
36160
36261
36362
36463
36564
36665
36766
36867
37069
37170

RLN
NUMBER

148
148
148
148

149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
,to

149
149
149
149
149
149
149

IS0
150
150
150
150
130IS0

150)
15)

150

150
150
150
150IS0
150
150
IS0
IS0
ISO
150
IS0
IS0
IS0
IS0
IS0
IS0
150
IS0
150
150
150
150
150
150
150

150
150
150
150

151
151
151
151
151
1 51
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151

152
152
152
152
152
152
152
152
152
152
15?

152 157152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 1
152
152 15?
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157
152 157

153
153
153
153
153
153
153
153
!53
153
153
153
153
153
153
153
153
153
153
153

53
153
153
153
153
153

105 153
105 153
105 153

153
IS3
153
153
153
153
153
153
153
153
153
153
153

158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158
058
158
158
158
158
158
158
158
158
158
158
158
158
158
158
158

127
127
127
127

154151,

154
154
154
154
154
154
154

128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 15.
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155
128 155

155
155
155
155
155
155
155
155
155
155

154
154
154
154
154
154
154
154
154
154
154
154
154
154
154
154
154
154
154
1654
154
154
154
154
154
154
154
154
154
154
154
154
154

156 157
156 157
156 157
156 157
156 157
156 15?
156 157
156 137
156 157
156 157
156 157
156 157

105
105
105
105
105
105
105
105
105
105
105
105
105

128
128
12o

128128
128
128
128
128

149
149
149
149
149
14)
149
149
149
149
149
149
149
149
¶49
149

10 FOOT ELEVATION
78 7E 8D 8E 8H2H 4b 4L 5H 5J 6D 6E 6K 8J 8K 8N 9t IOD 1)J 12L 141

30223 i58 159
30323 158 159

160 161
160 161

16i
162

163
163 164 165

164 165
166 167
166 167



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

30518 158 159 160 161 162 163 164 165 166 167
30619 158 159 160 161 16i 163 164 165 166 167
30817 158 159 160 161 162 163 164 16! 16t 167
30921 158 159 160 161 162 163 164 165 166 167
31021 158 159 160 161 162 163 164 165 1i6 167
31108 158 159 160 161 162 163 164 165 166 167
31203 158 159 160 161 162 163 164 165 o66 167
31302 158 159 160 161 162 163 164 165 166 167
31504 158 159 160 161 162 163 164 165 166 167
31615 158 159 160 161 162 166 163 164 165 167
31701 156 159 160 161 162 166 163 164 165 167
31805 158 159 160 161 162 166 163 164 165 167
31922 158 159 160 161 162 166 163 161 165 167
32013 158 159 160 161 162 166 163 164 165 167
32114 158 15v 160 161 162 166 163 164 165 167
32235 158 159 160 161 162 166 161 164 165 167
32333 158 159 160 161 162 166 103 164 165 167
32452 158 159 160 161 162 166 163 164 165 167
326S5 158 159 160 161 162 166 163 164 165 167

0 32753 158 159 160 161 162 166 163 164 165 167
3 32854 158 159 160 161 162 166 163 164 165 167
32955 158 :59 160 161 162 166 163 164 165 16?
33056 158 159 160 161 162 166 163 164 165 167
33338 160 174 162 166 163 161 164 165 159 167
33436 160 174 1o2 166 163 161 164 165 159 167
33544 160 174 162 166 163 161 164 165 159 167
35644 160 174 152 166 163 161 164 165 159 167

33749 160 162 166 174 163 161 164 165 159 167
33849 160 162 166 174 163 161 164 165 159 167
33903 160 159 17! 162 166 174 163 161 164 165 167
34006 160 159 162 166 163 161 164 165 174 173 167
34103 160 159 156 162 166 163 161 164 165 174 173 167
34209 160 159 156 162 166 163 161 164 165 174 173 167
34316 160 159 156 162 166 163 161 164 165 174 173 167
34420 160 159 156 162 166 163 161 164 t65 174 173 167
34524 160 159 156 162 166 163 161 164 165 174 173 '67
34610 160 159 156 162 166 163 161 164 165 174 173 167
34711 160 159 156 162 166 163 161 164 165 174 173 167
34blS 160 159 15ý1 162 166 163 161 164 165 174 173 167
34907 160 159 156 162 166 163 161 164 165 174 173 167
35050 160 159 156 162 166 103 161 164 165 174 173 A?
35114 160 159 156 162 166 163 161 104 165 174 173 167
35212 160 159 156 162 166 163 161 If 165 174 173 167
35304 160 159 156 162 166 163 161 164 165 174 173 167
35426 160 159 156 162 166 163 161 164 165 174 173 167
35557 160 159 156 162 166 163 161 164 165 174 173 1'7?
35658 160 159 156 162 166 163 161 164 165 174 173 167
35759 160 159 156 162 166 163 161 164 165 174 173 167
35807 160 159 156 162 166 163 161 164 165 174 173 167
35912 160 159 156 162 166 163 161 164 165 174 173 167



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

36026 160 159 156 162 166 163 161 164 16ý 174 173 167
36160 160 159 156 162 166 163 161 164 165 174 173 167
36261 160 159 156 162 166 163 161 164 165 174 173 167
36362 160 159 156 162 166 163 161 164 165 174 173 167
36463 160 159 156 162 166 163 161 164 165 174 173 167
36564 160 159 156 162 166 163 161 164 165 174 173 167
36665 160 159 156 162 166 ioj 61 164 165 174 173 167
36766 160 159 156 162 166 163 161 164 165 174 173 167
36867 160 159 156 162 166 163 161 164 165 174 173 167
37069 160 159 156 162 166 163 161 164 165 174 173 167
3717u 160 159 156 162 166 163 161 '64 165 174 173 167

RUN
NUMBER H1 FOOT ELEVATION 11-6 FOOT ELEVATION

5E Aj 7E 9G I1E 11 11G H 111 11K 5J 78 8D 8H 8K

30223 168 169 I?n 171 172 173 174 175 176 177 1?8
30323 168 169 1'O 171 172 173 174 175 176 177
305 , 168 169 170 171 172 173 174 175 176 177
30619 168 169 170 171 172 173 174 175 176 177
30817 168 169 170 171 172 173 174 175 176 177
30921 158 169 170 171 172 173 174 175 176 177
31021 168 169 170 1i) 172 173 174 175 176 177
31108 168 169 170 171 172 173 174 175 176 177
31203 168 169 170 171 172 173 174 175 176 177
3130? 16u 169 170 171 072 173 174 175 176 17?
31504 168 169 171 17? 170 173 174 175 176 177
31615 168 169 .71 172 170 173 1`4 175 176 177
31701 168 169 171 172 170 174 173 175 176 177
31805 168 16Y 171 172 170 174 173 175 176 177
31922 168 169 171 172 170 174 173 175 176 177
32013 168 169 l1I 172 170 174 173 175 176 177
32114 168 169 171 172 170 174 173 175 176 177
32235 16C 169 171 172 170 174 173 175 176 177
32333 168 169 171 172 170 174 173 175 176 177
32452 '68 169 171 172 170 174 173 175 176 177
32652 168 169 171 172 170 174 173 175 176 177
32753 168 169 171 172 170 174 173 175 176 177
32854 168 169 171 17> 170 174 173 17) 176 177
3e955 168 169 171 17 170 174 173 175 176 177
33056 168 169 171 172 170 174 173 175 176 177
33338 168 169 171 172 170 173 175 176 177
33436 168 169 171 172 170 i73 175 176 177
33544 168 169 171 172 170 173 175 176 177
33644 168 169 171 172 170 173 175 176 177
33749 168 169 171 172 170 173 175 176 177
33849 168 169 171 172 170 173 175 176 177
33903 168 169 171 172 170 175 176 177



TABLE C-2 (cont)

CONNECTED THERMOCOUPLES FOR ALL VALID TESTS

34006 168 169 171 172 170 1175 76 177

34103 168 169 '71 1?2 170 175 176 177

34209 168 169 .171 172 170 175 176 177

34316 168 169 171 172 1'0 175 176 177

34%20 168 169 111 f2 1 0 175 170 177

34524 168 16'w 171 172 1/0 175 176 177

34610 168 169 171 172 170 175 1T6 177

34711 168 1V9 171 172 170 175 176 177

34815 168 169 171 172 170 175 176 177

n
'!4



of coolant injection and are normally ignored. However, in these very low

temperature tests, there was little or no heatup time. Consequently, the

initialization period of the DATAR calculations occurred during the time period of

interest in the test. This problem is clearly shown in the reported heat transfer

coefficients as a very large and rapidly decreasing value at the beginning of the test.

These very large values are not realistic and should be ignored. Also, since the heat

transfer coefficients plotted in this report have been smoothed (as explained in

appendix E), the erroneous values are extended further in time than in the original

calculations. This problem is evident in runs 30323, 30518, and 30619.

-- Steam probe temperatures in the bundle at the following locations:

Steam Probe Location

71

IOL

10C

7C

IOF

5K

Elevation

[m(in.)]

1.83 (72)

2.44 (96)

2.820(11)

3.05 (120)

3.35 (132)

3.51 (138)

Computer Channel

185

194

195

197

199

200

plus fluid temperature in the upper plenum (CH 210)

the exhaust line (CH 201) from the upper plenum

and steam probe temperature in

-- Upper plenum (CH 209), lower plenum (CH 211), injection line (CH 221), and exhaust

orifice (CH 215) fluid temperature

-- Thimble wall temperatures

-- Housing temperature for runs 31203, 31504, 31805, 31922, 32013, 32333, and 34006

-- Power decay curves for the three power zones, measured by the redundant power

transducers
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-- Housing upper plenum pressure

-- Overall bundle level (CH 245), measured by the housing 0-3.66 m (0-144 in.) overall

differential pressure cell, and carryover tank level (CH 247)

-- Steam separator (CH 248) and drain tank (CH 249) levels, measured by differential

pressures

Flooding rate, measured by the turbine meter and/or the rotameter (for the gravity

refill tests, runs 33338, 33436, 33544, and 33644, the mass injection into the bottom

of the downcomer)

-- Rate of mass into carryover tank

-- Effluence rate from exhaust orifice

-- Overall mass balance plot, showing the following:

(1) Total mass injected as measured by the turbine meter

(2) Total mass of steam exhausted as measured by the exhaust orifice flowmeter

(3) Total liquid collected in the carryover tank, steam separator liquid collection

tank, and upper plenum

(4) Total mass stored in the bundle, calculated using the 0 to 3.66 m (0 to 144 in.)

differential pressure measurements corrected for frictional pressure drop, as

described in appendix E

(5) Total mass inventory, which is the sum of the steam mass out, liquid collected,

and mass stored in the bundle. The mass in the steam probe collection tanks is

added to the total mass inventory at the end of the test.
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-- All heater rod thermocouple quench times as a function of elevation

Rod bundle axial differential pressures and bundle average void fractions at 0-0.30,

0.30-0.61, 0.61-0.91, and 0.91-1.22 m (0-12, 12-24, 24-36, and 36-48 in.) elevations.

The void fractions were calculated from corrected axial differential pressures, as

described in appendix E.

Rod bundle axial differential pressures and bundle average void fractions at 1.22-1.52,

1.52-1.83, 1.83-2.13, and 2.13-2.44 m (48-60, 60-72, 72-84, and 84-96 in.) elevations.

The void fractions were calculated from corrected axial differential pressures, as

described in appendix E.

Rod bundle axial differential pressures and bundle average void fractions at 2.44-2.74,

2.74-3.05, 3.05-3.35, and 3.35-3.66 m (96-108, 108-120, 120-132, and 132-144 in.)

elevations. The void fractions were calculated from corrected axial differential

pressures, as described in appendix E.

The differential pressures and void fractions above are denoted by the following channels:

Elevation Differential Void Fraction
[m (in.)] Pressure Channel Channel

0-0.30 (0-12) 101 102

0.30-0.61 (12-24) 105 106

0.61-0.91 (24-36) 109 110

0.91-1.22 (36-48) 113 114

1.22-1.52 (48-60) 117 118

1.52-1.83 (60-72) 121 122

1.83-2.13 (72-84) 125 126

2.13-2.44 (84-96) 129 130

2.44-2.74 (96-108) 133 134

2.74-3.05 (108-120) 137 138

3.05-3.35 (120-132) 141 142

3.35-3.66 (132-144) 145 146
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For the gravity refill tests, runs 33436, 33338, 33544, and 33644, plots of flooding rates

measured by the bidirectional turbo-probe and the downcomer level for each run are also

included.

For the steam cooling tests, plots of rod clad temperatures and surface heat fluxes as

calculated by DATAR for each run for those 12 thermocouples tabulated on page C-3 are

included. The steam probe temperatures, injection line temperature, upper plenum

temperature, and power are shown for each run. The housing temperature, housing

insulation temperature, steam flow, and upper plenum pressure as a function of time are

shown for runs 36261 and 36766, to illustrate the steady-state behavior of the boundary

conditions.

For the boiloff tests, plots of rod clad temperatures and heat transfer coefficients as

calculated by DATAR for each run for those 12 thermocouples tabulated on page C-3 are

included. The steam probe temperatures, upper plenum temperature, thimble wall

temperatures, power, and upper plenum pressure are shown for each run. The bundle

overall differential pressure, the carryover tank pressure differential, and the steam

separator pressure differential as a function of time are also shown for each run. The 12

bundle axial differential pressures and bundle average void fractions calculated from

corrected axial differential pressures are shown for each run.

All the data reported in this section have been smoothed over &T = 10 sec, as described in

appendix E.

Each data package is paginated by test number.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMIENT SHEET

Run 30223

Date: 2/5/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.27 MPa (39 psia)

2580 C (4970 F)

1.3 kw/m (0.40 kw/ft)

37.8 mm/sec (1.49 in./sec)

540C (129°F)

Uniform

None

Initial

Temperature

Maximum

TemperatureElevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

(No housing temperatures available)

C. Comments

The steam probe solenoids were not functional; therefore there are no

accurate steam temperature measurements.

30223-1



2001M~fV

2% 4- 0
a" 6- 0

3c S- 0
3c 5- 7

1. E- 0
41. S- 4

su11- O

5j 4- 0
5J 1- 6
SJ11- 6

786- 0
re 8- 6

"f73. 0
t11i- 6

71a4- 670 7- 6
7? 9- 3

76 5- 0

7J 6- 0

7? 7- 6

7'.9-3

8N 4- 0
8.10- 0
8$"1- 6

8K 4- 0
8K 6- 6
8K 8- 0
8$10- 0

an 2- 0
8I 4- 0

81010- 0

9c 7- 0
9C 9- 3

94 1- 0
96 3- 3
9411- 0

93 5- 0

91 5-10

100 6- 6

111 ?- 6
111 9- 3
11111- 0

120 4- 0
l29 6- 0

120 6- 6

TIMITIAL
CIH"I. NO AT FLOOD4016 I)

10 407.
50 41.

17 431.
2a 460.

129 426.
141 429.

16" 319.

12 408.
146 396.
175 314.

57 462.
14Z 396.
162 346.
176 314.

84 495.
119 46.
151 37M.

23 4?6.

59 481.

120 464.
132 433.
152 379.

fLIECf1 LIASET w"L0OC916 SOLI TEST SilIlS
t" w f1f 30223

14A3!U" TI|S RATIt* T.ANA8•bA0 OUENC
IlmAhTUvRI ISE 11"I1 fMEPRIATURNI
tot1. f A sir. f) ISECONOS) t116 #)

Us9.
79?.

"?9.725.

454.758.

'5'.

603.
675.
436.

743.
720.
579.
438.

819.
796.
617.

752.

79'..

787.
756.
623.

616.
571.
435.

603.
809.790.
571,

406.
612.
783.
S$4.

772.
607.

328.
56?.
440.

752.
$12.

791.

800.
650.
445.

605.

783.

M75.

192.
309.

249.
266,

330.
329.

134.

194.
277.
123.

281.
324.
233.
123.

324.
328.
242.

276.

317.

323.
322.
244.

205.
224.
129.

196.
339.
351.
231.

66.192.
309.
242.

302.
227.

25.
127.

281.

319.

333.

335.
259.
126.

193.
310.

302.

29.5
05.0

40.0
37.5

71.0
68.0

54.0

29.5
56.0
54.5

38.5
82.085.5
51.0

38.5
48.5
65.0

35.0

42.5

53.5
65.u

31.0
94.05?.S

30.0
64.565.5
77.5

1?.0
29.0
45.0
s5.0

39.0
67.0

8.5
26.5
50.5

33.0
38.5

55.0

55.0
65.5
48.5

29.5

44.0

39.5

477.
641.

597.
625.

573.
576.

437.

512.550.
351.

612.
605.
053.
435.

656.
633.
470.

636.

597.

630.
618.
530.

531.
459.
422.

555.
69?.
645.
457.

286.
529.
651.
346.

631.
607.

283.
518.
438.

614.
S99.

648.

630.

616.

439.

540.

650.

650.

OUGNINTww"

(SE(COMS)

63.9
107.5

79.0
85.5

151.0I51.G

79.5

62.0
170.4

9'1.2
160.8
180.054.5

132.0
167.5

90.5

112.5

133.1
143.4
134.9

58.9
165.0
80.9

47.S
109.3
144.1
166.5

19.5
56.5

104.0
168.2

119.5
73.'

10.0
40.5
55.8

91.0

109.7

115.0

13W.8
134.4
54.0

57.9
104.2

92.5

13
163
177

1499
140
164

S15

61
165

109
153

171

24

46

93

124155
172

16
66

1021

412.
347.
306.

407.
469.
439.
340.

340.
420.
473.
343.

470.
3?9.

303.
392.
313.

471.

492.

438.

465.
391.
319.

412.
472.

47'.
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1500.0

1250.0

00.0

750.00

0.0

~.340.57

300.00I
K

250.00

- Z00.00

t 150.00

to10.00

- 50.000

LECHT-SEASET UNSLOCKEO OUNDLE TEST SERIES
RUN 302.13 CLAD TEMPERATURE

CISYM 2/143 1314

CD c CD C C C3 C3 CD
o C3 CD 9 .!

9|9 9 CD WO) C0
on C) ul 0 v in fP.

fu -- - - A

V114E 4 SECONDS

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

60.001

U

50.000 9

40.000 mI

30.000
zI-
2

20.000

0
u

10.000
U)
2

I-

I-

-10.000 x

0.0

0ý
a!

CD
CD

TINE I SECONDS I
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1500.0

1250.0

1000.0

750.00

500.00

250.00

0.0

FLECHI-SEASET UNBLOCKEO BUNDLE TEST SERIES
RUN 3022i CLAD TEMPERATURE

•- -! - --

TIkm 4 SECONDS I

FLEC T SEASET UNBLOCKED BUNDLE TEST SERIES

RUN 30223 HECAT TRANSFER COEFFICIENT
• CH/'SYM 5/1 59/2 t4013 17t/4

/ 3

32.000

273Z.0

2500.0

2000.0

1500.0

1000.0

0
500.00

340.57

300.00

Ig

250.00

-00.00

: 150.00

100.00

50.000

0.0

0OO0

0
0.000

z

0.O000 a

I-
I

I.-

10.000 -

z

20.000 ,';

0.0

10.000

Ca
CD

Q

CDaý

C.

iCD

a3
C>

oo 0
0

a
U-I

CDca 0D

C0

TIME ( SECONDS )
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1500.0

1250.0

1000.0

750.00

500.00

250.00

0.0

340.57

300.00
K

250.00

200.00

Z 150.00

100.00

50.000

0.0

FLECHT-SEASET UN4BLOCKED BUNDLE TEST SERIESL RM 30223 CLAD TEM4PERATURE
C,"-S YM 811 91/2 155/3 177/I

CD 0 CD 9 9

9 9n 9 tm inj.

T114E C SECOND$

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

.i

GO.001

0

50.000 A

40.000

30.000
z

C.)
20.000

uj
0
u

10.000 ,
cn
z

0.0

-10.000

I //
~LV1II 4 

4 
I

C . C. C. 9 9 0
9 9 - C> l CD

TIM4E ( SECONDS

0o 0)
9
aý
0,

30223-5



120tc.

1000.0

800.00

600.00

400.00

200.00

0.0

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 30ZZ3 STEAM TEMPERATURE
CH/SYM I85/1 194/i 195/3 21O/4

* ý C, o n CD' f u .
o Cu Uwl . - -

TIME t SECONDS i

. . .. . . .- - - . .. . . . . .

FLECHT-SEASET UNILOCKED BUNDLE TEST SERIES
RUm 30l3O STEAM TEMPERATURES
CEIS1M 197/I 1991? ZOO/) 20i/t

2200.0

2000.0

0750.0

1500.0

t250.0

1000.0

750.00

500.00

250.00

32.000

2200.0

2000.0

1750.0

1500.0

1250.0

tO00.0

750.00

500.00 i

250.00

32.000

ta".4

1000.0

800.00

::600.00

400.00

200 .00

0.0

19 9
0 C
C3, en 0

01 !

TIME C SECONDS

0
o 0

CQ
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371.11

350.00

300.00

250.00

200.00

- 150.00

100.00

50.000

0.0

€
(

C8SY 20/ 21112 221/ at3 4

9 n wl 0 Iw 4D cu VI C)
0 u %U n ft - -

TIME SECONDS I

fLECNI-SEASET URSI.OCS(D 6UNDLE TEST SERIES

RUN 302Z3 TIMIBLE TEMPERATUR E
C.IISYN 2021 1 034f 20OSE) Z06/4 Z07ES

)

700.00

600.00

500.00

300.00 -

300.00

200.00
z

100.00

32.000

1371.1

1250.0

00.0

750.00

:50.00

It•

9 25.00

0.0

2500.0

2250.0

2000.0

1750.0

1500.0

1250.0

tO00.0

750.00

500.00

250.00

32.000

-0 01
0 o 4

In 0
40 qu bI

0ý

TIME C SECONDS I

0ý
9

CD
09
in
I',

0o
09
CD
In

0
0

U,

0
0
0
0
CU

CH 202-7L, 1.21 m (48 in.);, CH
CH 205-7L, 2.44 m (96 in.);, CH
CH 207-41, 3.05 m (120 in.)

203-41, 1.83 m (72 in.);
206-7L, 2.82 m (11I in.),
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500.00

500. O0

300.00

300.00

100.00

0.0

€
C

FLECNT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 30223 POWER
CHISYM Z23/1 2z5/? 227/3

o o .. D CD

TIME C SECONDS I

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 302Z3 PRESSURE

CH/Sym 25z/I

. . . . . .. . . . . . . . . . . . • ,, n . .

551.58

5M.00

- 300.00

4.

2 00.00

a.
I00.00

80.001

70. 000

60.000

50.000

40.000

30.000

20.000

10.000

0.00.0

o

0
0
0

0
IA

0 00M S

TIME SECONDS

0

U.,
'U

0o0
0o

C3
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49.987

35.000

n5.000

-20.000

~ 5.000o
0.0

4D 40 CD Wi CDn

o o V; C. - -

TIME (SECONDSI

7.2501
7.0000

6.0000

5.0000

4.0000

3.0000

2.0000

1.0000

0.0

20.694

17.50

15.000

12.500

.~10.00

b7.5000

S5.0000

2.W000

0.0

. LECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 30223 DIrFERENTIAL PRESSURE
CNISYM 248/1 24912

3.0000

2.5000

Z.0000

1.5000

1.o000

0.5000

Li .~~A -r--~,0.0
C2 C C2 C C3,
C, C3 CD

9 in CD to 0Z
Wi 3C in 0u U

cm A in P. -u

TIME ( SECONDS
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TIME (SECONOS)
o oo to c 0 fi

50.000 .9695
so~~~~oooFL H .. •I'cT sEAsET UNBLOCKED BUNDLE TEST RUN 30223EsRo.,TR.. EE •:

41NRATE OF FLOODING 1.7500

1.75000

30.000

?0.000 
o0

-O.O1 0 . 75 0 0

- --- 0.5000

I 0.000

1 0.000 
0.2500
0.•5000

0.0 4P 0.0
o co 0 0 , C. o

TIME (SECONOS)

TIME (SECONOSI
8 8 * .o I •

2.500 
5.5115 w~FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 30223

S2.0005 RATE OF MASS INTO CARRYOVER TANK 4.0000

, t.0000•00o 
•

<0.0 1€ -'" - "'•-f I .Li
o I 0.0

I I. 0000 
--2.0000 E-

I I

" J-
00- 0.0000-t.0000 

I

-2.5000 ,-,.•5t.511

o 5 0 0 0

TIME (SECONDS)
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L a
S

TIME (SECONOS)

_ S 8

0.2500

0.•000

FLECHT SEASET UNBLOCKED BUNOLE TEST RUN 30223

EFFLUENCE RATE FROM EXHAUST ORIFICE
0.5000

x

0.0500

0.0

19;.77

175.00

0.4000

0.3000 .

4

0.100

9

TO

a

a

S

a
0

TIME (SEC1!N051

Rc
Li 0.0
1a
la

TIME (SECONDS)

, a 8 S A

FLEEHT SEASET UNBLOCKED BUNDLE TEST RUN 30223
tIMASS INJECTED 2=TOTAL MASS INVENTORY
3-STEAM OUT %-LIOUI0 COLLECTED 5-MASS IN BUNOLE

150.00

433.60

%00.00

350.00

300.00

250.00

200.00

150.00

125.00

100.00

75.000

50.000 O00.00

50.000

0.0

ToV-o
0
8

oo9 o
o

aa

0. a

S o

TIME (SECONDS)
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3.7500

3.5000

3.0000

2.5000

C2.OOCO

1 1.5000

1.0000

0.5000

0.0

10.000 "

8.0300
z

6.0000
i-

4. 3000 ,

2. 0000

0.0

2 t2 D u-.
0n -

0OU E NCH T IM ES (S EC 0 N DS
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3.9990

3.5000

3.0C0

?. 5000

? .0000

- 1.5000

t.0000

0.5000

0.c

I.25ou

1.0000

0.7500

0 . 5000

* 0.2503

0.0

FLEC"1-SCAS[T UNBLOCKED BUNDLE TEST SERIES
A*t# 10223 DIFFERENTIAL PRESSURE

______ NISM 01 1 05O/2 102/3 113/4

r7

TIME I SECONDS I

ILECHI-SEASEI UNBULOCKED BUINDLE TEST SERIES

,,UK 20223 VOID FRACTION

CO/SY M l01/1 104/t 11013 15641

0.5800

0.5000

0.4000

0.3000

0.2000

0.1000

U

U
a.

0.0

9IME I SECONDS I

B.
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i.93,30 0.5800

3.5000

3.00co

2.5000

- 2.0000

IL

- 1.5000

0.5000

0.0

0.5000

0.4000

0.30o0

0.2000

0.1000

U'

S,.

0.0

.n
Go au

oý C3 0 02 40
Q 0 c. 0
9 W1 -0 wv
W% fl

FINE f SEcoSoas I

1.6500

1.0000

0.7500

0.5000

3.
4=.

0.0

FLECHT-SEASET UNILOCK1S 11UNOLE TEST SERIIS
RUN 30??) VOID FAACTICS
CHISY14 111/1 ItIl ts/11 13013

C2 4
J 10

TIME I SECOamuS I

8 8
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3.9990

3.5000

3.0000

2.5000

- 2.0000

- 1.5000

0.500b

0.0

0.5800

0.5000

0.4000

0.3000
a.

0.2000

0.1000

V

V.
U.
Va.

0.0
0, C3 C

C> Mo . o,

'i 3 in

YIIH I SECONDS I

C

C2
C3q%

1.2500

1.O0000

0.7500

0.5000

e 0.2500

0.0

FLECHI-S-ASE- T U-,LOCI• I SUOL, TST SERIES
RUN 30221 VOID FRACT3II
CHISYM 13/3 lilmi 11i/1 1 4...

Arv

Ci.
d

9
In

TIME I SECONDS I

S.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 30323

Date: 2/7/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.27 MPa (39 psia)

2590 C (4990 F)

1.3 kw/m (0.40 kw/ft)

38.6 mm/sec (1.52 in./sec)

520C (1260 F)

Uniform

None

Initial

Temperature

Maximum

TemperatureElevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

(No housing temperatures available)

C. Comments

None
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IODIELE,

2N 4- 0
2H 6- 0

3c 5- 0
3c 5- I

4L 1- 0
44. 8- 6

!E11- 0

Si 4- 0
5J 6- 6
5J11- 6

?6 6- 0
7e 6- 6

eo10- 0
7011- 6

7? 6- 4
70 7- 6
709- 3

76 5- 0

7J 6- 0

7r 7- 6
791 8- 0
71 9- 3

89 4- 0
8010- 0

ti111- 6

8K 4- 0
8 6- 6
SK 8- 0
8SK1- 0

8s 2- 0
an1 4 0
so1 6- 0
8N10- 0

9C 7- 0
9C 9-3

9G 1- 0
96 3- 3
9611- 0

9! 5- 0
91 5-10

100 6- 0

111 7- 6
111 9- 3
11E11- 0

120 4- 0
120 6- 0

13G 6- 6

TINITIAL
CHAN. 91 AT FLOOD

tb(G I)

10 420.
50 479.

¶7 471.28 467.

129 432.
147 435.

168 323.

12 420.
146 403.
175 321.

57 465.
142 399.
162 351.
176 310.

84 494.
119 470.
151 379.

23 473.

59 485.

120 465.
132 436.
152 364.

FLICOT lEASIT ULOCKED RUNDLE TIlT SERIES
RUN NLU4t 303523

KAIIMUN TIMFENATURE TUAtIROWLM MUEiCH
TEMPIRATP[E liSt TIKE TE8RIEAlUR

MGE1 F) MG01 F) (saCOcDm) (DEG F)

607.
792.

603.
P31.

?64.
76•.

'55.

606.
676.
443.

743.
718.
579.
442.

821.
800.
622.

742.

802.

791.
759.
624.

Is?.
313.

245.
263.

332.
331.

132.

187.
274.
122.

278.
319.
228.
122.

327.
330.
242.

269.

317.

326.
322.
239.

29.0
48.5

40.0
39.0

69.5
68.5

49.5

29.0
60.5
53.5

38.0
86.0
77.0
54.0

43.0
45.0
67.0

38.0

44.0

53.0
65.3
65.5

29.5
64.5
53.0

29.0
58.0
69.5
73.5

16.5
29.0
46.0
90.0

43.0
70.5

8.0
25.3
50.5

35.0
41.S

55.5

57.0
64.5
48.0

26.5
46.0

509.
653'.

601.
630.

575.
580.

'35.

533.
549.
391.

624.
608.
462.
436.

663.
627.
471.

645.

616.

629.
620.
607.

566.
431.

564.
695.
650.
453.

253.
5.1.
658.
331.

629.
611.

261.
533.
430.

621.
605.

65S.

630.
531.
446.

555.
656.

OWNCN

(SEC•O.4')

57.5
100.0

75.5
82.2

146.0
I46.0

?4.5

56.9
163.9

71.0

85.1
154.1
171.4

57.6

12 .9

163.5

54.5

106.1

129.5
139.4

65.4

53.8
67.5

45.0
104.5
138.0
159.5

19.0
53.5
98.5

161.5

116.1
77.7

9.5
36.5
60.0

85.0

103.0

109.5

133.3
149.0
51.0

52.4
99.9

13
163
177

1499

140164

5
15

61
165

109153

2
a

171

24
46

93

124
155
172

1666

424.
353.
319.

420.
464.
446.
356.

338.
423.
473.
350.

471.
384.

290.
403.
322.

466.
493.

465.

466.
394.
323.

424.
476.

620.
566.
445.

609.
808.
797.
579.

403.
610.
787.
584.

768.
619.

314.
568.
445.

744.

815.

798.

800.
652.
446.

613.

789.

781.

196.
213.
126.

188.
343.
351.
224.

65.
187.
314.
234.

297.
236.

24.
166.
123.

279.

321.

333.

334.
258.
123.

189.
313.

304.102 - 476. 42.0 661. Be.5
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1500.0

1250.0

1000.0

• 750.00

500.0

250.00

0.0

rLEcNr-SEASET UNILUCKED BUNDLE TEST SERIES- , -

I L(CHT-$(A$ET UNBLOCKED BUNDLE TES$T SERIESRUN 10323 CLAD TEMPERATURE
CHIS1 1 12 12T5 I6314

* _ .*- ~

-4- -p- -p 4-
C 

~ ~.~~aaUM ~

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

TIME ( SECONDS I (

340.57

300.00

K

, 250.00

- 200.00

150.00

100.00

50.000

0.0

60.001
_ LEr tT 'FASFT IINRI OCKED BUNDLE TEST SERI' ;
RUN 303?3 HEAT TRANSFER COEFFICIENT

CH/.YM 1 /1 13/2 124/3 163/4

f 1 11

- . -;

/0

50.000 o
N

i.-

40.000

30.000
I-
z
LU

20.000 -

U.1

10.000 C

I-
0 <

-10.000 m

C)
C)
C)

0 4~
o (U

Co.

CD
U-,

0ý

U-,

CD
0ý

en
eki Ln

CD C

C)

TIME ( SECONDS )
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1500.0

1250.0

1000.0

' 750.00

500.00

Z

250.00

0.0

C
C

FLECHT-SEASET UNSLOCKED OUNDLE TEST SERIES
RUN 303Z3 CLAD TEMPERATURE
CNISYm 5/i 53/Z 14013 I11,

CD0 C, CD0

9 9

TIME I SECONDS

FLEE T SEASET UNBLOCKED BUNDLE TEST SERIESi
RUN 30323 HEAT TRANSFER COEFFICIENT
CH /SY m 511 59/2 140/3 171/4 . _

5

4

3
J 2

_____________________

2732.0

Z500.0

000.0

1500.0

1000.0

500.00

32.000

0.001

04
u-

0.000

I,-

Lu

0.000
I

0.000 I-

z

0.000 u
'.0

I-
I-

0.000 "I

340.57

300.00

250.00

200.00

150.00

10too.00

50.000

0.0

-1

0
0

U'
o mxm

C,
(A

0.

TIME ( SECONDS

cm
cm

U'

cý
CD
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1500.0

1250.0

1000.0

750.00

• 500.00

250.00

0.0

340.57

300.00

250.00

- 200.00t50. 00

Z 00.00

50.000

0.0

F LECHT-SEASET UNBLOCKED BUNIDLE TEST SERIES

RUN 303e3 CLAD TEMPERATURE
CN/Sym S/I 92 ~ /

+ + 4--+ +

+ + + + 4 4

2732.0

2500.0

2000.0

1500.0

2000.0

500.00

3z.000

-2-

C
o

CD
CD
9
CD

o
o ND

TIME I SECONDS I

CD
9CD
a

CD
9

Co
19

C
C

U,
4.-

CD

fC

z

U-

L)

0

I-
I

I--

F.

I-
x

9 9 0 : m C , 0

o n CD . n C. A0 U.' C

TIME CSECONDS
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1206. S

1000.0

800.00

O0.00

400.00

I

200.00

0.0

2200.0

2000.0

1750.0

1500.0

1250.0

1OOO.0 o

750.00

500.00

250.00

32.000

C ) 0u U)

TIME ( SECONDS

0i

1201.1

1000.0

800.00

600.00

400.00

200.00

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 303V) STEAM TEMPERATURES
CN/SYM 3S7/| 199/2 200/3 20t/4

. . .. . . . . . .. .

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0 LI

750.00

500.00

250.00

3Z. 000
0 0C, 19 9, 09C, 90 0 ) 0 U 0

0 p 2 tE4O)n0

TIME ( SECONDS I

30323-6



371.11
350.00

300.00

250.00

- 200.00

- 150.00

100.00
z

50.000

0.0

_ FL(¢HT-SEASET UNBLOCKED BUNDLE TEST SERIESRUN 303V3 FLUID TEMPERATURES- -

CH/SY" 2O91t 21112 22113 21W14

ol CD C. .D C

9 9 9 . 00 0D
9 k 0 ww 0

oý cu In . -- - -

TIME 4 SECONDS

SFLECUT'SEASEI UNBLOCKED RUNDLE TEST SERIES

RUN 10313 THMBNLE TEMPERATURE

!-0 l-4/ -p44 -44I-

0

600.00

500.00

00.00 -

300.00

200.00 z

100.00

32.000

2500.0

2250.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

700.00

1371.1

1250.0

so.oo

W 0.00

0.0
C.
Co
9

o ao
o ao e
o

TINE 4 SECONDS I

0
0
0
0

0

AJ

0

C>
bQ

0

CDJ

CH 202-7L, 1.21 m (48 in.); CH 203-41, 1.83 m (72 in.),
CH 205-7L, 2.44 m (96 in.)., CH 206-7L, 2.82 m (111 in.);
CH 207-41, 3.05 m (120 in.)
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50000

400.00

300.00

.200.00

o 100.00

0.0

551.58

500.00

400.00

- 300.00

- 200.00

100.00

0.0

* n CD U) 0. In o
oD Aj Ln cu - I

TIME (SECONDS

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 30323 PRESSURE
CH/SY M 252/1

80.001

70.000

O.000

50.000

_ K __ K 40.000

30.000

20.000 -

10.000

0.0

t t 1 1- +

- .L ~ & £ .. ~ J .L .d....AAiZS .L .~...
0

CD 0D 0> 0 0D

0ý CD ICD-

TIME CSECONDS

CD
0
0,
Ifo

0

U,

0D

0ý
CD
25
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4s.987

45.000

35.000

30.000

25.000
4

- 20.000

15.000

1 10.000

5.0000

0.0

FLECHHT-- EASET UNBLOCKED BUNDLE TEST SERIES
OM DIFFERENTIAL PRESSURE

Rcul"/Sym,245/1 247 2

41

7.2501
7.0000

6.0000

5.0000

4.0000

3.0000

2.0000

1.0000

0.0
o 0 4z CD .ý C ) c,

o 9 C) .n CDn
Lfn 0 n CDUIA ,

o u In 0 - -

TIME CSECONDS

20.684
20.000

17.500

15.000

12.500

10.000

, 7.5000

• 5.0000
a.

2.5000

0.0

FLECNT-SEASET UNBLOCKED BUNDLE TEST SERIES
R11N 303Z3 DIFFERENTIAL PRESSURE

C.,SY,4 248/ 1 249/

3.0000

2.5000

2.0000

1.5000 .

1.0000 C

0.5000

0.0
CD Q D CD 0D C>

0 Q WI)

0TC u Im SECODS-

TIME ( SECONDS

CD
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TIME (SECONDS)

50.000 1.968550.000 FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 30323 198

MEASURED BY TURBINE METER

RATE OF FLOODING 1.1500

4 '0.000
11.5000

I a-

~1.2500
< 30.000

a1.uuuu

2?0.000 0.7500

0.5000
10.000

0.2500

0.0 0.0

TIME (SECONDS)

TIMi (SECONDS)

•. 050001.1023
-- FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 30'23 1.1000

0.,- o0
RATE Of MASS INTO CARRYIVER TANK

S0.00500
. 03000.0

-o2000

0 .o 0.?500

4 0.0 0

--O0 O 2000 -00

= -0.1000 -0.2500^

0.3000

-0..000

--. OOOO

-0.5000 -1.l163

TIME (SECONOSI
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TIME (SECONDS)

0.50 1- FLECHT SEASET UNBLOCKED BUNOL[ TEST RUN 3033

- L 0 IT 0 IAU IR C- EH0.25001 EFFLUENCE RAT, FROM EXHAUST ORIFICEI

0.2000 o

I

0.1500

00.1000

0.0500

I
0.0 LL

o C~ 0 0 0 C C C

C, 0 0 0 0 0 0 C

0 0 0 VI C.

10 0 0 0 Cu 10 C- C

lIME ISECONDSC

0.5511

0.5000

0.4000

z
0.3000

0.2000 -

0.1000

0.0

313.67
300.00

250.00

200.00

I

150,00

100.00

50.000

0.0

TIME (SECONDS)

FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 30323

125.00

100.00

75.000

50.0o00

25,000

0.0
9 9 0 0 0 C

TIME (SECONGS)
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3.7500

3.5000

3.0000

2.5000

2.0000

< 1.5000

-' 1.0000

0. 5000

0.0

10.000 w

8.0300

6.O0000

4.0000

2.0000

0.0
o o 0

0 U 0 N C H T I M E S ( S E C 0 N 0 S
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ý34i FLECWI-SEASET UNILOCKED BUNDLE TEST SERIES
RUN 30323 DIFFERENTIAL PRESSURE
CM/SYM 0l /t/ 105/1 103/3 113 4.

3. 0-000 0.5000

3.0CO0 -.. ,• , . -

0.3000

2.0000 0.3000 ,-

- 1.5000 0.?000

.0.1000

0.5c.00 
-.-

0-

0 .0 .e.. . . . . . . . . . . . . ... .. .. I 0 .0
C5
cý 9 9

TIME I SECONDS I

12500 FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES

RUN 3013 VOID FRACTION
CN/SyM 10211 106/? tro/l II4/I

1.0000

0. 7500

0.5000

g

= 0.2500

0.0 i .. 4iI
"al

a- t

TIME It SECONDS I
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.3390 0.5800I LECNT-SEASCT UNSLOCKIS DUNOLE TEST SERIES

IUN 30323 OIFFCRENIIAL PRISMUBE
CWISYN 117/1 12112 125/3 IRS"

3.5000 0.5000

3.0000-

- " 0.4000

2.5000 •
/. oo -

.0000 :00.3000

2 1.0000

0 0 0.1000

o.soqo ,,•-

0.0 0-.

TINE I SCONDS 1

1.2500 - FLECUT-SEASET UNBLOCKEO BUNOLE TEST SERIES

:UN 30323 vO| FRACTI0N
g N/SYM legit t2212 126/3 130/4

1.0000

0.7500

0.5000

a\

0.2!00
-

TIME i SECONDS )
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3. 9390

3.5¶000

3.0000

2 .0000

-1.5000

Z1.0000

0.5000

0.0

0.5800

0.5000

0.4000

0.3000 -
a.

0.?000

0.1000

U

ki

Ua.

0.0

'3

TIME I sECOucS I

U

1.2500

1=00

L7500

G.5000

RUW 30323 VOID VWACI0R

± HSmt41 3/ 4/

CaC, aa

aCD
C. 9
9 CD

TIME I SEcowbs )

a
U,

0

C
U,

a
U,

0
C!
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 30518

Date: 2/21/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

2560 C (494°F)

2.3 kw/m (0.70 kw/ft)

38.9 mm/sec (1.53 in./sec)

520 C (126 0F)

Uniform

4G, 5G

Elevation

0.61

1.22

1.83

m

m

m

(24

(48

(72

in.)

in.)

in.)

Initial

Temperature

134°C (2730 F)

134 0 C (273 0 F)

131°C-1750 C
(268 0 F-347°F)

1310 C (268 0 F)

132 0 C (2690 F)

1310 C (268°F)

131°C (268°F)

Hot Rod Quench

Time Temperature*

70°C (158°F)

1070 C (2240 F)

135 0 C (2750 F)

1320 C (269°F)

132 0 C (2690 F)

132aC (269°F)

132 0 C (2690 F)

2.44 m

2.74 m

3.05 m

3.35 m

(96 in.)

(108 in.)

(120 in.)

(132 in.)

*At 187 seconds after flood

C. Comments

None
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2" 4- 0
2am6- 0

3C 5- 0
3C 5- 7

4L 8- 0

4L 8- 6

5111- 0

Si 4- 0
SJ 8- 6
Si11- 6

78 6- 0
?e a- 6

e010- 0
7811- 6

70 6- 4
7c 7- 6
71. 9- 3

76 5- 0

yj 6- 0

7.47- 6
7~a- 0

794 9- 3

am 4- 0
OHIO- 0
8.4ll 6

8K 4- 0
8K 6- 6
8K 8- 0
SI0- 0

8N 2- 0
SN 4- 0
am 6-0
8N10- 0

9C 7- 0
9C 9 3

96 1- 0
96 3- 3
9611- 0

91 5- 0
91 5-10

100 6- 6

111 7- 6
111 9- 3
11111- 0

120 4- 0
120 6- 0

136 6- 6

TINITIAL
CHAN. No AT FLOOD

(016 1)

10 420.
s0 480.

11 442.
28 470.

129 430.
147 434.

168 339.

12 423.
146 403.
175 326.

57 464.
142 402.
162 362.
176 328.

84 493.
119 471.
15i 382.

23 475.

59 484.

120 464.
132 436.
152 385.

FL(CHT SEASET UWeLOCKbD OUNDLE TEST SERIES
RUN "UPS[& 30510

MAXIMUMU TEMPERATURfE TUAXAAOUN9
TEMPERATURE RISE TIM1 TI

(01G F) (DEG F) (SECONDS)

723. 303. !5.0
1095. 616. 78.0

894. 452. o.s
933. 462. 60.5

1107. 677. 123.0
1112. 678. 128.5

606. 267. 105.5

722. 299. 37.0
999. 595. 134.0
563. 237. 111.0

947. 483. 59.0
1022. 620. 134.0

821. 459. 147.0
591. 263. 152.0

1104. 610. 64.5
1088. 617. 91.5

875. 493. 134.0

970. 494. 60.5

1081. 597. 91.5

1082. 618. 96.5
1086. 648. 136.0
863. 478. 112.5

QUENCH4 (uI(obC.4
.4PA(ATURE TIVII

(0116 F) 4S3CC|DS;

616. 77.2
$71. 152.9

755. 109.3
7??. 133.4

793. 256.0

800. 256.0

441. 321.8

652. 77.5
684. 293.6
378. 218.1

13
163
177

14
99

140
164

S15

61
165

109
153

2
8

171

24

46

93

124
155
172

16

66

102

424.
361.
32?.

420.
468.
445.
359.

350.
423.
470.
352.

473.
389.

325.
415.
344.

466.
493.

466.

469.
400.
354.

423.

477.

477.

739.
812.
573.

718.
1176.

1146.
M18.

"49.
734.

1081.
859.

1047.
890.

358.
675.
550.

965.
1058.

1145.

1131.
910.
587.

742.
1094.

1048.

315.
450.
246.

298.
709.
701.
458.

99.
311.
611.
507.

574.
502.

33.
260.
206.

498.
565.

680.

662.
510.
233.

319.
617.

571.

37.5
140.5
103.0

36.5
97.5

116.0
134.0

15.5
40.0
89.0

164.0

104.0
140.5

6.5
25.0
80.5

57.5
56.0

94.0

105.0
114.5
101.5

43.0

86.0

73.5

792.
731.
597.
441.

835.
805.
598.

819.

801.

839.
816.
653.

668.
555.
283.

689.
918.
837.
621.

283.
667.
864.
649.

?80.
666.

282.
646.
500.

796.
780.

829.

762.
603.
452.

687.
841.

797.

129.3
285.8
322.9
343.5

158.2
232.0
298.0

118.5

162.7

227.9
252.0
290.0

76.0
332.8
312.0

57.2
173.9
254.9
313.0

18.5
71.0

151.4
313.0

212.0
292.8

9.0
42.2

189.9

120.4
155.8

185.3

251.9
314.0
281.0

69.0
156.3

154.1
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1500.0 2732.0
FLECHT-SEASET UNBLOCKEDO BUNLE TEST SERIES
RUN 30$10 CLAD TEMPERATURE
CH/SYM ell 13/1 1t413 IS614 Z500.0

1250.0

02000.0

1000.0 -

.1500.0

sm___ 
1000.0

250.00 500.00

0.0 -- - - - 32.000

C!C

TIME I SECORDS I

_.340.57 "FLECHT SEASE•T UNBLOCKED BUNDLE TEST SERI .ES 60.00t

RUN 30512 HEAT TRANSFER COEFFICIENT
300.00- 1 HSM 2J 1/ ~ 1 63/• i uj('

S300050.000
z N

250.00 -_____
40.000 -

- 200.00
N ~I--30.000 _

z:io.o0 z • •
20.000

o 100.00
z 0

50.000 L

- U<

• --. •, o-

0ý CD C) C 0

o~~I Ci) - d d (A

TIME ( SECONOS
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1500.0

1250.0

1000.0

: 750.00

500.00

Z50.00

0.0

C

LCN-SEASET UNBLOCKED BUNDLE TEST SERIES . - --
CN/SYM L/ SERIES/ 11/RUN 30518 CLAD TEMPERATURE
CH 'Sy 5/I1 59/2 140/3 1il/e

C!

TIME q SECONDS

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES/

RUN WCiB HEAT TRANSFER COEFFICIENT
CH/ SYM S/1 59I 1 2 14/3 171/4

5

4
0I

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

0.001

u.

0.000 &

0.000

z
w

0.000

0iu

0.000 LVUJ,

z
.0o

I--

w
0.000 x

340.57

" 300.00

250.00

- 200.00

150.00

S100.00

so. 000

0.0

C)

c0
C>

It, CD

TIME (SECONDS

cý

C)
cý

cý

30518-4



1500.0

1250.0

1000.0

750.00

500.00
4

250.00

0.0

340.57

300.00

I

250.00

200.00

150.00

1 100.00

50.000

0.0

2732.0

2500.0

O00O.0

1500.0

1000.0

500.00

32.000
0
CD
9

0n

l CD CD 0 C0 D

C3 &n 0ý b)
c- 0- fn m

TIME (SECONDS)

CD
0"

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES

RUN 30518 HEAT TRANSFER COEFFICIENT

CH/SYM 8/1 S9/2 155/3

- T -.. . . .•J1¢o . .

0.001

50.000

40.000

30.000

20.000

10.000

0.0

-10.000

IL

z

C,,

w

0
L)

H-

z

U

w

I--

0ý
0ý

C) U
0
0

C>0

TIME ( SECONDS

0ý

c4

0

0

,,C,

c:,

0ý
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1206.6

1000.0

800.00

600.00

400.00

ZOO. 00

0.0

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 30518 SIEAM TEMPERATURE
EH/SYM 18511 19412 j95/3 2101/

04 2 0 2 3

. .. C. ,

o n - fu~.

TIME I SECONDS 3

L FLECNT-SEASET UNBILOCKED BUNDLE TEST SERIES
RUN 30518 STEAM TEMPERATURES
EM/SYM 19tJ/I 19912 200/3 201/I

____________ ___________ ___________ ___________ ____________I ___________ ___________

2200.0

2000.0

1750.0

t500.0

1250.0

1000.0

750.00

500.00

650.00

32.000

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

120.6.

1000.0

800.00

600.00

200.00

20.00

0.0
a o- . .

TME D, C SECONDS

TIME ( SECONDS )

30518-6



371.11

350.00

300.00

250.00

200.00

- 150.00

= 100.00

50.000

0.0

LEFLEC ,T-SEASET UNLOCKED BUNDLE* TEST *St,. ....ES' 1• RUN 30518 FLUID TEMPERATURES
¢H/SYM 209/t 21112. Z21/3 21|51,

... C . CD . D C >I .

TINE C SECONDS I

. FILECNT-SEASET UNBLOCKED BUNDLIE TEST SERIES

RUN 3051o TH|IMBLE TEMPERATURE
• H$NO1 0312 ll0513 20014 •07/5

32.000

2500.0

700.00

610.00

500.00

0oo.00

300.00

200.00

100.00

1371.1

1250.0

1000.0

750.00

500.00

0.0

2250.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00 •

250.00

32.000
C0
C0
9

03

o 9
o D

TINE I SECONDS I

CD

0
0

0
IA
CU

0
0

0
0

0
0

0
IA

0
0ý
CD

CH 202-7L, 1.21 m (48 in.), CH
CH 205-7L, 2.44 m (96 in.); CH
CH 207-41, 3.05 m (120 in.)

203-41, 1.83 m (72 in.);,
206-7L, 2.82 m (111 in.);
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500.00

C

400.00

300.00

200.00

100.00

0.0

.u, .o5 .. ..o --,--,IFLECHIT-SEASET UNBLOCKED BUNDLE TEST SERIES "
RUN 30518 POWER I
CH/SYM 22311 22512 22713

o 0 0 0 
0 0

TIME < SECONDSI

551.58

500.00

400.00

300.00

S200.00

0.O
t00.00

0.0

80.001

70.000

0. 000

50.000

40.000

30.000

20.000

10.000

0.0
0
0
0

0
* 0o U,

0
0

0
0

9 9
CD 3
U, CD

- cuJ

TIME t SECONDS

CD
to

Cl
C0
0.
0D

0
0

0
U,

CD

CD

0l
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49.987

45.000

40.000

35.000

30.000

25.000

- 20.000

15.000

10.000

5.0000

0.0

7.2501
7.0000

6.0000

5.0000

4.0000

3.0000

2.0000 ,r,

1.0000

0.0
3o 0, 0 C C CD

C .13 9.
0 c; C. 0- 0o 0 0

to - - Ai SEONDen

TIME C SECONDS)

20.684
20.000

17.500

15.000

12.500

10.000

7.5000

5.0000

2.5000

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 30518 DIFFERENTIAL PRESSURE
CH/SYM 248/1 24912

- ~. -

3.0000

2.5000

2.0000

1.5000

1.0000

0.5000

0.0

a
C

o c 0 C

0 0 0

TIME I SECONDS

CD D CD
9 9 9
CD CD C
U, 0D

Q

0ý
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TIME (SECONDS)

oA 0 0
o000 z , , 0

0.000 iii

I
- FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 30518
- MEASURED BY TURBINE METER
- RATE OF FLOODING I

0.Q000
I

4 30.000

?0.000

10.000

I.3685

!.7500

1.5^000

1.2500

1.0000

0.7500

0.5000

0.2500I
0.0 ii

TIME (SECONDS)

0.5000

0400

a:0. 300C

0.2OOO

I COO00

S0.0

'--0. 100M

.:-0.2030

-0. 3000

-0.N000

-0.5000

1. I023

0.7500

0.2500 .

0.2500 0

-0.2500 ;

-0500 a
>-

TIME (SECONDS)
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0.2500 I"-

C3
TIME (SECONDS)

cg g

KIECHT SEASET UNBLOCKED BUNDLE TEST RUN 30518

`FTLUENCE ýRA 0HAUST ORIFICE

- 0.1500

S0.1000

0.0500

0.0

261.41
250.00

200.00

150.00

, 100.00

50.000

0.0

TIME (SECONDS)

99

0.5511

0.5000

0.3000

0.2000

0.1000

0.0

98
a -

- 576.30

OLE 500.0

1400.00

IK

300.00 m

200.00

100.00

0.0

TIME (SECONDSI

9 0 0 0 8 8
03 0 0

TIME (SECONDS)

.o 0
In 0
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3.7500

3.5000

3.0000

2.5000
z

2.0000

1.5000

1.0000

0.5000

0.0

FF LL EE CC HH SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 305t8

Ot CH TIMES (ALL T/e) - COLD FILL LINE

*He" I
*QMHMM,

Edema

I0.c000

8.0000
z

G.0000

4.0000

2.0000

0.0

0 '
CD0 OUENCH

0ý

0=

TIM
E S

0 C

S EC0 ND S

30518-12



i. !1Y;

3.5000

3.0000

2.500C

- 2.0000

- 1.5000

S1.0000

0.5000

0.0

FLECHI-S[ASE? UNBELOCKED BUNDOLE TEST SERIES
RU'S 30518 DIFFERENTIAL PRESSURE
C"/SvM l0I1l 10S12 tells 11314l

CD

TIME I SECONDS I

. 'LECHT-SEASET uNBLOCKEOD BUNDLE TST SERIES
RUNS 30513 VOID FRACTION
C'iISym W0/1 1061/ 110/3 1,

li 04 4 4-

0.5800

0.5000

0.4000

0.3000 -
4.

0.2000

0.1000

qs

•S

S.

0.0

I .25CC

I.0000

0.5=0

S0.2500

0

CD
c;

01

TIME

C

0O
IEOND

C
9C
40
0

30518-13



0.5900

3.5000

3.0000

o.5000

Z 2.0000
4

- 1.5000

1.0000

0. "000

0.0

0.5000

0.4000

0.3000 -

0.2000

0.1000

if

in
in

if

0.0

TIME ISECOUDS i

t.2500

I.0000

0.7530

0.500N

= 0.2500

a

0.0

TET-EA$T UN4BLOCKED BUNDLiE TEST SERIES

RU 301 ODFATO

a!a
TIME 9SECONDS

a aa aa -0
9

30518-14



J. 139)i 0.5900

3. o000

3.0000

2.5000

- 2.0000

- 1.5000
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 30619

Date: 2/22/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.134 MPa (19.5 psia)

2560C (4940 F)

2.3 kw/m (0.70 kw/ft)

38.9 mm/sec (1.53 in./sec)

36 0 C (960 F)

Uniform

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

1110C (232°F)

1110C (232 0F)

1090C-1110C
(228°F-232°F)

1090C (228'F)

1090 C (228'F)

10900C-111C
(228°F-2320 F)

1090C-1120 C
(228°F-2340F)

Hot Rod Quench

Time Temperature*

520C (126 0 F)

880 C (1900 F)

1130C (2350 F)

1100C (230'F)

1100C (230 0 F)

1090C (229 0 F)

1090 C (229 0 F)

*At 292 seconds after flood

C. Comments

None
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#LI1CH SEAS(T Uk$LOCKID 81UNDLE TEST SfAeIS
tNV NUIMEA 30619

Atltv 1WI4|1|*L WAw*1Pu4 lIKPlINAUtl IURNA v *OUH 00UE oU11k(W
CHAN. 10 AT FLOOD T10 PiAjrvAl MES' TZIM TEII'*iATvti till

(06i f) (016 F) %DEG F) (SICONOS) (016 f) (sic(.($)

2" 4- 0 10 411. 743. 333. 53.5 647. 91.5
2. 6- 0 50 474. 1210. 735. 118.0 873. 234.8

3€ 5- 0 1? 431. 959. 528. 80.0 755. 157.9
3C 5- 1 28 461. 987. 526. 97.0 751. 201.5

4L 8- 0 129 422. 1216. 794. 178.0 811. 408.8
4L 8- 6 14? 427. 1221. 794. 191.5 832. 408.9

Sill- 0 168 336. 643. 306. 209.0 353. 519.6

5i 4- 0 12 411. 733. 321. 47.0 670. 90.?
5i 8- 6 146 388. 1051. 643. 190.0 (10. 486.5
SJll- 6 175 301. 606. 305. 191.5 456. 36..3

78 6- 0 57 459. 1025. 566. 96.5 797. 196.3
76 a- 6 142 383. 1085. 703. 231.0 694. 494.8
7e1e- 0 162 361. 856. 495. 268.0 581. 561.2
7l01- 6- 176 338. 626. 288. 259.0 431. 532.3

70 6- 4 84 495. 1197. 702. 116.5 834. 243.7
7P 7- 6 119 468. 1200. 733. 135.0 738. 385.'
7o 9- 3 151 367. 952. 585. 202.0 60?. 510.1

76 5- 0 23 471. 1060. 590. 91.5 880. 152.9

Pj 6- 0 59 482. 118 . 704. 115.0 854. 232.8

7.' 7- 6 120 462. 1196. ?34. 143.5 818. 382.7
7? 8- 0 132 432. 1196. 764. 186.5 754. 429.5
?m 9- 3 152 377. 931. 554. 189.0 650. 498.0

8" 4- 0 13 413. 755. 34.1. 57.0 698. 92.5
8410- 0 163 368. 906. 538. 217.0 582. 557.0
8ll- 6 17? 306. 618. 312. 207.0 239. 532.0

8K 4- 0 14 410. 740. 330. 52.0 ?14. 74.0
8K 6- 6 99 462. 1304. $42. 136.0 835. 282.6
8K 8- 0 140 438. 1267. 829. 161.5 750. 434.5
8K10- 0 164 365. 908. 543. 226.0 619. 535.0

8N 2- 0 5 329. 428. 99. 16.5 426. 17.9
8n 4- 0 15 411. 765. 354. 54.0 695. 89.3
8a 6- 0 61 468. 1199. 731. 127.5 871. 226.7
8N10- 0 165 349. 936. S64. 250.0 643. 526.0

9c ?- 0 109 470. 1152. 682. 131.0 755. 356.8
9C 9- 3 153 374. 941. 566. 20?.0 610. 518.9

9G 1- 0 2 296. 331. 35. 7.0 244. 9.0
96 3- 3 8 397. 674. 278. 39.0 651. 48.?
9611- 0 171 332. 643. 311. 225.0 420. S.?

91 5- 0 24 470. 1053. 583. 78.5 883. 151.9

91 5-10 46 493. 1155. 641. 96.0 850. 218.7

100 6- 6 93 461. 1273. 812. 134.0 793. 293.3

l1i 7- 6 124 464. 1261. 797. 158.5 6?S. 438.6
111 9- 3 155 389. 1025. 63?. 197.0 562. 561.0
11111- 0 172 352. 645. 313. 222.0 440. 459.9

120 4- 0 16 414. 770. 356. 51.5 697. 90.6
12D 6- 0 64 471. 1217. ?47. 112.5 84?. 238.8

13G 6- 6 102 473. 1155. 681. 110.5 70?. 267.6
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FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
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TIME (SECONDS)

. I FLECHT SEASET UNBLOCKED BUNOLE TEST RUN 30619
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 30817

Date: 3/12/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.27 MPa (39 psia)

531 C (987'F)

2.3 kw/m (0.70 kw/ft)

38.9 mm/sec (1.53 in./sec)

53 0 C (128 0 F)

Uniform

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

134 0 C (2730 F)

136 0 C (2770 F)

139 0 C-1450 C
(283°F-2930 F)

139°C-1420 C
(283°F-2890 F)

135 0 C (275 0 F)

134 0 C (272 0 F)

131 0 C (2680 F)

Maximum

Temperature*

76 0 C (1590F)

106 0 C (223°F)

1340C (273°F)

131 C (268°F)

1310C (2680 F)

1310C (268 0 F)

1310C (2680 F)

*At 219 seconds after flood

C. Comments

None
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FLfCHT SEAStl UNOLOCKID 8ILI TOTS SERIOS
Rtu wirac[ 30817

100JEUIV TINITIAL VA|1KIU I I 3PRA TUN[ TUSNARO.*•D QUINCH OutN'N
CHAN. NO AT FLOO0 TIMPSERA1Uft AMS TiMS T1IMAAJTE TIlpf

(016 f) (016 f) (0IG f) (SICODS) M(.c f) 5(S•EtL

2" 4- 0 10 769. 98Y. 218. 32.0 ?50. 81.0
al 6- 0 50 933. 1361. 424. 65.0 862. 186.3

3C 5- 0 1? 339. 1151. 312. 58.0 809. 137.4
3C 5- 1 28 898. 1175. 278. 37.0 789. 163.4

4L 8- 0 129 810. 1365. 555. 98.5 798. 296.0

'a. 8- 6 141 813. 1368. 555. 98.5 805. 296.0

S111- 0 168 466. ?46. 280. 128.0 489. 340.7

Si 4- 0 12 1?3. 985. 212. 30.5 729. 89.3
Sj 8- 6 146 708. 1186. 478. 100.0 715. 335.0
Sill- 6 113 452. 687. 235. 121.S 486. 350.0

70 6- 0 51 904. 1255. 351. 45.0 805. 163.9
78 8- 6 142 712. 1170. 459. 108.0 703. 339.2
7?10.- 0 162 562. 93'.. 372. 137.0 593. 378.8
7411- 6 176 458. 689. 231. 139.0 452. 395.0

'C 6- 84 989. 1459. 470. 66.5 847. 190.2
7• 1- 6 119 919. 1430. 511. 78.5 810. 269.9

10 9- 3 151 644. 1028. 384. 128.0 612. 342.9

16 5- 0 23 922. 1265. 344. 45.5 866. 137.4

?1J 6- 0 59 958. 1439. 481. 69.5 823. 192.1

?N 7- 6 120 908. 1392. 484. 71.0 805. 2'5.3
lx 8- 0 132 830. 1377. 557. 105;0 798. 301.0
?" 9- 3 152 656. 1095. 439. 101.0 642. 3#1.0

8N 4- 0 13 782. 1010. 228. 29.0 742. 90.3
8o10- 0 163 562. 983. 421. 141.5 581. 379.0
8HI1- 6 17? 454. 688. 234. 141.S 438. 366.0

SK 4- 0 14 770. 985. 215. 25.5 762. 83.0
8 6- 6 99 920. 1492. 573. 89.5 899. 217.8
8K 8- 0 140 846. 1438. 592. 106.0 789. 307.4
8410- 0 164 560. 1013. 453. 140.5 589. 373.0

8. 2- 0 5 552. 623. 70. 12.5 573. 25.9
aN 4- 0 15 780. 993. 214. 23.5 ?60. 86.9
IN 6- 0 61 937. 1369. 431. 64.5 865. 184.4
8Bul- 0 165 555. 1018. 463. 117.5 656. 363.0

9C 7- 0 109 923. 1411. 488. ?0.0 751. 259.8
9C 9- 3 153 655. 1106. 451. 122.0 614. 350.0

96 1- 0 2 452. 462. 30. 6.5 455. 12.9
96 3- 3 8 768. 937. 168. 20.0 736. 60.0
9611- 0 171 458. 696. 238. 111.0 463. 349.0

91 5- 0 2& 934. 1276. 342. 44.S 869. 136.9

91 5-10 46 991. 1U2N. 433. 56.5 821. 179.3

100 6- 6 93 907. 1487. 580. 89.0 850. 223.1

11 7- 6 124 909. 1452. 542. 83.5 715. 32.0
111 9- 3 155 683. 1136. 452. 122.0 599. 3V1.0
11111- 0 172 462. 730. 268. 145.0 459. 34?.8

120 4- 0 16 785. 1003. 218. 21.0 750. 89.5
120 6- 0 66 942. 140?. 4-S. 71.5 812. 190.4

136 6- 6 102 937. 1388. 450. 65.5 170. 195.3
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RUN 30917 CLAD TEMPERATURE
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FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
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CH 205-7L, 2.44 m (96 in.);, CH 206-7L, 2.82 m (111 in.);,
CH 207-41, 3.05 m (120 in.)
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0. ICu . 10234-•CJ 4-| FILEC14T SEAS[ET UNBLOCKED BUNDLE TEST RUN 3081/ .I2
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 30921

Date: 3/13/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.27 MPa (39 psia)

8790 C (1614 0 F)

1.3 kw/m (0.40 kw/ft)

38.9 mm/sec (1.53 in./sec)

52 0 C (1260 F)

Uniform

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)
*At 55 seconds after flood

Initial

Temperature

1330C (272 0F)

147°C-155 0C
(296 0F-3110 F)
225 0C-2430C
(4370F-4690F)

201°C-2080 C
(393 0F-4070F)

133 0C-1410 C
(271°F-286 0F)

132 0C (270'F)

132 0C (269 0F)

Maximum

Temperature*

87 0 C (1880 F)

134 0 C (273 0 F)

258°C-2770 C
(4970 F-5300 F)

132 0 C-2060 C
(270°F-4030 F)

1320 C (269 0 F)

131 0 C (268°F)

131 0 C (268 0 F)

C. Comments

Test scrammed at 125 seconds after flood because of heater rod thermocouple

failure.
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all, ft. V

2, 4- 0

5C 5- 0
3C 5- ?

4L86- 0
4L 9- 6

5(11- 0

5J 4- 0
SJ 86-

Jill- 6

7e 4- 0
?e 0- 6
le'70- 0
eIl1- 6

7D 6- 4
70 7- 6
7o 9- 3

76 5- 0

7j 6- 0

7M 7- 6
8- 0

749- 3

8. 4 - 0
S10- 0
1411- 6

8K 4- 0
8K 6- 6
8K 8- 0
8K10- 0

S" 2- 0
SN i.- 0
M 46- 0

S"10- 0

9 7- 0
9C 9- 3

9G 1- 0
9G 3- 3
9011- 0

91 5- 0

91 5-10

100 6- 6

11 7- 6
Ill 9- 3
11911- 0

120 4- 0

120 6- 0

12F 6- 6

TINITIAL
CHAN1. 10 AT fLOOD

Mb1G f)

10 1253.
50 1537.

17 1283.
28 1384.

129 129?.
14? 129?.

168 645.

12 1248.
146 1114.
175 582.

S7 1486.
142 1115.
162 807.
176 632.

84 1589.
119 1470.
151 1004.

23 1477.

59 1578.

120 1441.
132 1287.
152 994.

FLMCOI S|ASIT u4ILOCKID 8U*NCLE TfST SIM11S
SUN M*,e(8 3u921

"ItIq". TIMP(RAIUB( TU3IAROUbt
1IPAATUR miSf 1TIME 1
(0(6 F) (016 F) MSf CC.DS)

1328. 15. 15.5
1633. 96. 17.0

1356. ?3. 17.0
1454. 70. 16.0

1U81. 184. 64.5

1478. 1M1. "4.0

718. 73. 89.5

1327. 78. 16.0
1270. 156. 44.0

"48. 66. 4S.5

1582. 96. 24.5
1321. 206. 64.0
1061. 254. 114.0
705. 73. 70.0

1692. 1OZ. 16.0
1598. 1US. 63.5
1213. 209. 91.0

1573. 96. 16.0

1691. 113. 31.5

1596. 155. 58.0
1520. 233. 83.5
1233. 238. 115.0

13
163
17?

14
99

140
1644

5
15
61

165

109
153

2
8

171

24
46

93

124
155
172

16
66

1299.
814.
605.

1270.
1519.
1351.
821.

774.
1269.
1544.

815.

1473.
1007.

600.
1202.
648.

1491.
1629.

1486.

1469.
1039.
663.

1272.
1554.

1379.
1013.
672.

1353.
1688.
1533.
1086.

809.
1349.
1656.
1120.

1571.
1214.

618.
1265.

718.

1590.
1740.

1616.

1603.
1231.

741.

1349.
1658.

1637.

80.199.
67.

83.
169.
182.
265.

35.
80.

112.
306.

98.
207.

18.
63.
70.

98.
110.

130.

134.
191.
78.

76.
104.

16.0
89.1
57.0

16.0
51.0
63.5

106.5

12.5
16.0
33.0

122.0

17.0
90.5

8.0
15.0
61.5

17.0
16.5

56.5

57.0
83.5
69.5

16.0
24.0

O4j(NC1N
IMPIIATURE

(016 f)

737.
619.

684.

1068.
1044.

618.

732.

US2.

667.
1034.
953.
589.

665.
994.
963.

?91.

673.

1018.
1138.
1050.

742.
821.
561.

734.
869.

1153.
939.

619.
742.
692.

1009.

824.
978.

500.
758.
543.

786.
669.

873.

101t.
955.
592.

740.
677.

684.

Ti-I

66).8
155.5

126.0
139.5

157.5
157.5

157.5

90.5
157.5
157.5

144.5
157.5
157.5
157.5

157.1
157.5
157.5

129.4

157.5

157.5
157.5
157.5

91.3
157.5
157.5

89.5
157.5
157.5
157.5

33.4
87.6

154.6
157.5

157.5
157.5

20.0
65.5

157.5

129.5
152.0

157.5

157.5
157.5
157.5

89.5
156.5

154.5
102 1526. 111. 31.5
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750.00
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4
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0.0
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: to.oo
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371.I1
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TIME {SECONDS)

50.000 1.9685__ FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 30921
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FiEH SAE NBOKDBUDETSTSRE

RU p02

OUEC TIE (ALT / O[FILLN

t?:666

10.000

8.0300

I--

Z

6

6.0000

4.0000 L

2.0000

0.0

ci n
o>

0

0n

0 u E N C H

TM
T I M ES

co

S E C 0 N 0 S
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3.9990

3.5000

3.0000

2.5000

2.0000

- 1.5000

1.0000

0.5000

0.0

1.2500

1.0000

0J.7500

0.5000

0.2500

0

0.0

rL[CCT-SEASCT UNBLOCKED RUNDLE TEST SERIES
RUN 300? 1 DIFFERENTIAL PRESSUIE

C€FSsN 1J02/ IOSIZ 5131 10/ is

- -- - - -"

o I. I ! .

TtNE £ SECONOS 1

L FLECNT-SCASET UPE3LOCKCO SUNOLE TEST lEiES
RUN 30921 VOlO rEACTION
CMISVM 102/1 loll2 110/3 l/

_ _ _ _ _ _ _ _ _ ,. _ _ _ _ _il

0.5800

0.5000

0.4000

0.3000

0.?000

0. 1000

if

In

ifa.

0.0

T 0 CD

TINEc SECONDs

Ca C
C*

30921- 13



3.5O0O

3.0000

2.5000

- 2.0000
4

- 1.5000

1.0000

0.5000

0.0

rLECHT-SEASEI UNBLOCKED BUNDLE TEST SERIES
RUNl 30921 DIFFERENTIAL PRESSURE
CH/SYm 111i 1 2/111 115/3 Ifls/

o / /

TINE 4 SECONDS I

FLECmt-SEASET UNBLOCKED BUNOLE TEST SERIES

RUN 30921 VOID FRACTION
CH/Sym 118/t 12212 12_/_ 130/_T

0.5800

0.5000

0.4000

0.3000
a.

0. ?00O

0.1000

as

'-

0.0

1.0000

0.7500

0.5000

a0.2500

0.0
C
C
C

0 Sn
C Eu

C
C 8

Sn

8

TINE C SECONDS I

3092 1-14



3.9990

3.5000

3.0000

2.5000

2.0000

1.5000

!.0000

0.5000

0.0

a.

a.

3

L LfCNT-StASET fl8LCKE9 UN S I.ES URPff31out 30921 IIFTESITIAL PKSSNKS

CNIS" 13 31? 21171 sells 31450

0.3000 -

a.

0.20LX~ a.

S.
a.
a.

0. W00

0.5000

0.5000

0.0

40
4c i

I TIPIE MOWS
q S. q

1.2500

1.0000

0.7500

0.5000

U
C

: 0.2500
0

0.0

CD
C3
; cu

o c* C)

C, ca

TIME i SECONDS I

C.
En

9

30921-15





FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 31021

Date: 3/14/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

8790C (1615 0 F)

1.3 kw/m (0.40 kw/ft)

38.6 mm/sec (1.52 in./sec)

52 0 C (1260 F)

Uniform

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

1270C (261'F)

1710C (339 0F)

187 0C-2040 C
(3690 F-4000F)
173 0C-1870 C
(3440F-36B°F)

162 0C (323 0F)

141 0C-1460 C
(2850F-2950F)

134 0C-1390 C
(2740F-2830F)

Maximum

Temperature*

84 0 C (183°F)

134°C (273 0 F)

141 0 C-2690 C
(285°F-5160 F)
132 0 C-267°C
(270OF-513 0 F)

1320C (269 0 F)

1310C (2680F)

1310C (2680F)

*At 73 seconds after flood

C. Comments

None

31021-1



4' - 0
6' - 0

3C 5- 0
3C S- 7

4L 8- 0
4L 8- 6

5(11- 0

Si 4- 0
5j 8- 6
SJill- 6

re 6- 0
?'e a- 06
7eio- 0
7e11- 6

70 6- 4
70 7- 6
?b 9- 3

76 5- 0

7j 6- 0

?'. ?- 6
M' a- 0
7pt 9- 3

Sit 4- 0
8"10.- 0
Sm1l- 6

SK 4- 0
8K 6- 6
8K 8- 0
8K10- 0

8n 2- 0
an /*- 0
8an6- 0
8110- 0

9c 7- 0
9c 9- 3

9G I- 0
96 3- 3
9611- 0

91 5- 0
91 5-10

100 6- 6

II ?- 6
111 9- 3
11111- 0

120 /- 0
120 6- 0

136 6- 6

I'NITIAL
CoAN. NO At fLOO0MDG f I

10 1259.
50 1533.

it 1290.
28 1387.

129 1310.
14? 1311.

168 655.

12 1251.
146 1116.
I75 603.

57 1492.
142 1119.
162 817.
176 638.

84 1593.
119 1474.
151 1012.

23 1481.

59 1589.

120 1453.
132 1303.
152 100?.

FLI(PT ||AS(! LifeLOCCE|D OUNK[
RUN MUfrI a 51021PAN!4U,4 TiMPERATUME

ljm('PAAlU&E OISE
4O(17. fu 1(DE5)

132. 63.
1613. 80.

1351. 61.
1443. 56.

1502. 192.
1502. 191.

722. 67.

1316. 65.
1277. 160.

664. 61.

1578. 85.
1325. 205.
1081. 264.
707. 69.

168?. 94.
1596. 122.
1225. 213.

1561. 80.

1684. 95.

1607. 154.
1551. 248.
1269. 263.

1 1(51 SERIES

TUPMAROUNO QUENCH.
T5(CC4ITS 40•(,6 I)u
(SEC€OND.S ) (olf, f)

14.0 737.
15.5 737.

14.5 731.
12.S 719.

70.0 694.

70.0 69'.

72.5 475.

14.0 729.
51.5 646.
43.5 522.

29.5 711.
70.0 654.

118.0 539.
70.0 488.

29.5 726.
58.5 a88.
82.0 539.

14.5 789.

29.0 743.

57.5 663.
88.0 680.

106.5 554.

13.0 738.
91.S 523.
43.5 470.

14.5 731.
51.0 735.
58.5 648.

106.5 521.

11.0 710.
14.0 741.
43.5 75M.

119.5 58.

29.5 628.
93.0 513.

6.5 535.
12.5 765.
55.0 467.

15.5 787.
14.0 731.

46.0 739.

45.0 600.
92.5 506.
50.0 476.

13.0 ?35.
29.5 751.

28.5 738.

I 1p'f

(Sict-NDS)

lte.8

124L.5
141.5

226.0
226.6

235.0

88 .
249.0
196.3

140.0
248.6
269.0
239.0

167.0
210.0
252.0

127.9

165.7

216.0
230.3
254.1

89.0
264.7
226.0

87.6
165.9

267.0

22.0
65.3

161.3
266.0

207.0
257.0

16.0
63.0

217.8

126.4
158.0

163.4

231.0
265.0
230.0

87.3
163.?

160.1

13
163
177

1499
140
164

S
15

61
165

109
13

2
8

171

24
46

93

124
155

1 72

16
66

102

1303.
825.
619.

1275.
1528.
1365.
831.

785.
1276.
1553.
825.

1476.
1020.

607.
1203.
653.

1496.
1635.

1491.

1480.
1054.
667.

1278.
1563.

1532.

1368.
1027.
674.

1342.
1688.
153M.
1104.

814.
1340.
1664.
1155.

1566.
1234.

623.
1254.

720.

1578.
1726.

1618.

1607.
1245.

747.

1339.
1654.

1634.

65.
203.
55.

67.
159.
173.
273.

29.
65.

110.
330.

89.
214.

15.
50.
68.

82.
91.

127.

126.
191.

80.

62.
91.

102.

31021-2



1500.0

1250.0

1000.0

750.00

500.00

K

250.00

0.0
C)

CD t o a 0 0~ C3.

TIME ( SECONDS

2732.0

2500.0

2000.0

1500.0

1000.0
4

500.00

32. 000

60.001

50.000
a

50.000 a
(N

30.000
I.-

z
20.000 u

U.

10.000

wILLL

0.0
I,-

o u
-10.000 x

340.57

300.00

250.00

- 200.00

. i50.00

1 100.00

50.000

0.0

FLICHT SEASET UNBLOCKED BUNDLE TEST SERIES

RUN 31OZI NEAT TRANSFER COEFFICIENT
,.,SYH 2 '1 13/Z IZ4/3 16314

~.. _______ -~ I _______ I ~ I ~ I I I
0ý

C 0W
T (

TIME C SECONDS

0n

c0
CD
(U

CD
0

ooo 0o
0j

31021-3



1500.0

U50.0

lO00.0

750.00

0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 31021 CLAD TENPE.ATURE
CHISYm 5/1 5S12 140/3 'It"1

.
ý7ýa

2732.0

M500.0

2000.0

1500.0 -

1000.0

500.00

3R.0000.0

0
0

TIME 4 SECONDS I

8 C 8
C
In

c;

3410.57

3010.00

e50. O0

200.00

150.00

100.00

50.000

0.0

60.00I

50.000

40.000

30.000 IN

-10.000 -

z

I0.00

-10.000

0) u TM I S EC o ND

TIME I SECONDS
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1500.0

1250.0

1000.0

750.00

500.00

250.00

0.0

Z73z.0

2W00.0

2000.0

1500.0 -

I1X•.0 i

500.00 *-

32.000

o CD CD CD C3 00 0o
CD 0D 0 I 0 Ino a - - u At m

TIME I SECONDSI

- 00.00 CH_ __ ______9/2 15 /3 177

z150.00 _ __

S100.00 ___ ___

-50.000 _ __

0.0 ________

60.001

w
50.000 9

I-
40.000 i&

30.000
z

u10.000 w
wV-)

-0.000

cc

oo oo 0 0° 0 0

o 0 0 0

TIME ( SECONDS

C>

cý

cý Cl
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1200.O

1000.0

800.00

600.00

4

200.00

0.0

120t.8

1000.0

800.00

600.00

400.00

200.00

0.0

2 C. C. co D C p C

0 0C!

O cu Au

TIME (SECONDS ?

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00 '

250.00

32.000

2200.0

2000.0

1750.0

V)00.0

1250.0

1000.0 o

750.00

500.00

?50.00

32.000

C30 In 0o 0D I 0D
CD IA - fu fu m mS

TIME C SECONDS)
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371.11

350.00

300.00

250.00

- 150.00

t

50.000

0.0

t371.1

1250.0

1000.0

750.00

5100.00

• 25.00

0.0

40.

0

TIME sEcoNOS P

a

U,)
AJ

a
0 CD

Ln

0
0

0
0

700.00

600.00

500.09

400.00 -

300.00

200.00

100.00

32.000

2500.0

2250.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

FLECNT-SEASET UNBLOCKED BUNDLE TE S T SERIES

RUN 31OZI THIMBLE TEMPERATURE
C., Sy" 2021 1 203/Z 2 05/3 206/4 20715

Q
a
a Ca

C!
0
a

CD
9
0D
U,ý
cu

0-
9
0D

0
0

0
U,

Q
0
CD
CD

TINE I SECONDS I

CH 202-7L, 1.21 m (48 in.);, CH 203-41, 1.83 m (72 in.);,
CH 205-7L, 2.44 m (96 in.);, CH 206-7L, 2.82 m (1I I in.);,
CH 207-41, 3.05 m (120 in.)

31021-7



500.00

400.00

300.00

4

200.00

0.0

551.58

500.00

400.00

300.00

4L

100.00

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 3102t POWER
CH/SYM 2 25/ 227/3

12 c c c
Co C> 5 U

C Lj C> In

C>
oo
,,me

TIME I SECONDS I

80.001

70.000

60.000

50.000

40.000

30.000

20.000

10.000

0.0

0.

CD Z CD C> CD D CD

o 0 CD C, C aC

TIME I SECONDS i
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4s.9g7

,5.000

40.000

35.000

30.000

25.000

Z. .000

10.000

t 1O.000

5.0000

fl.n

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 3102t DIFFERENTIAL PRESSURE
C H /Sy M 245/1 247/2

7.2501
7.0000

6.0000

5.0000

4.0000

3.0000

2.0000

1.0000

0.00 0

E S C 2 0 o

TIME (SECONDS

20.684
20.000

17.500

15.000

12.500

10.000

, 7.5000

V 5.0000
9.

2.W00

0.0

-LCTSAE NLCE BUDL TES SEIESaa

3.0000

2.5000

2.0000

1.5000

1.0000

0.5000

0.0

TIME SECONDS

0
0
0w

31021-9



TIME (SECONDS)

50.000 1.9685
FLECHT SEASET UNBLOCKED BUNDLE TEST R"- N 31021

MEASURED BY TURBINE METER

RATE OF FLOODING 1.7500

to '0000
1.5000

1.2500

< 0.000 500

4 I uuuu O

o 2OOO0:

0.5000

10.000

0.2500

0.0 0.0

TIME (SECONDS)

TIME (SECONDS)

0.5000 -1.1023

- - FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 31021 1.0000

0.3000 O.•OO = RATE OF MASS INTO CARRYOVER TANK

0.7500
0.3000

S02000 0.5000

x 0.5000 X

< 0.0 -- 0.0

-0.1000 _0.;,500 ,

-0.2000

-0.1000 -0.5000

4 <4

--

0.31000

-0. 3000

-0000-1.0000

-0.5000 I.1023

TIME (SECONDS)

31021-10



TIME (SECONDS)

'FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 31021

EFFLUENCE RATE FROM EXHAUST ORIFICE

O.5000

0.4000

- 0.3000

S0.2000

0. 1000

0.0

213.50

200.00

175.00

150.00

125.00

100.00

75.000

50.000

25.000

0.0

1.1023

1.0000

0.8000

0.o000

0.4000 L"

0.2000

0.0

TIME (SECONDS)

TIME (SECONDS)

FLECHT SEASET UNBLOCKEO BUNDLE TEST RUN 31021

I=MASS INJECTED ?=TOTAL MASS INVENTORY
3=STEAM OUT 4=LIOUIO COLLECTED 5=MASS IN BUNOL

70.00
e50:,O0

400.00

350.00

300.00

250.00

200.00

150.00

100.00

50.000

0.0

F

4

•o a a a a a

TIME (SECONDS)

31021-11



3.7500

3.5000

3.0000

2.5000

2.0000

< 1.5000

-' 1.0000

0. 5000

0.0

10.0000

4.0000

2.0000

0.0000

0.0

0

0

o

0 U E N C H T IM E S ( S E C O N D S

oo
Cr•
eJ
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3.0000

?.5000

2 ?.0000

- 1.5000

1.0000

0.5000

0.0

FL(C"I1-SCASET UNBLOCE(O IUNiOL TEST SERIES
RUN 31021 DIFFERENTIAL PRESSURE
CNISYM I01/1 IO011 10/3, 11l/'

//- -

C . . ... . •5I

TIME I SECONDS I

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 31021 VOID FRACTION
CMI.sYM 10211 106/Z 110/3

0.5800

0.5000

0.40o0

0.3000
a.

0.2000

0.1000

up

0.0

1.0000

0.7500

0.5000

: 0.2500

0.0
a
0

a
on

9

0
C)
a
0

TIME ISECONDSI

Ca 1Ca

31021-13



i.9990

3.5000

3.0000

2.5000

_e.soooo

2.0000

- 1.5000

1.0000

0.5000

0.0

rtcCHT-SEASET UNILOCKCO BUNDLE TEST SERIES
RUNi 31021 DIFFERENTIAL PRESSURE
cm/sym 21/1 MIR/ 125/3 119/4

0.5800

0.5000

0.4000

0.3000
a.

0.?000

0.1000

U

if
a.

0.0

@
3

C
C

TIME ( SECONOS I

1.2500

1.0000

0.7500

0. 5000

a
a

= 0.2500

0.0

0

C
C
C
o

TINE I SECONOS

aa C0

0

31021-14



3.5000

3.0000

2.5000

2 p.3000

- 1.5000

-" !0000

0.5000

0.0

€
C

FLECHI-SCASET UNBLOCKED BUNDLE TEST SERIES
M ull 31021 DIFFERENTIAL POIESSIONE
CH/Sy" 13311 t3lif tolls 14544

VON 4* SE W I

foEal VOEIDS RCTO

CHSM134/1 138/2 142/ 11/

0.5800

0.l00w
m
a.

0.0

0.5m0

0.,000

0.3=0

1.2500

1.0000

0.7500

0.5000

: 0.2500

0

0.0

0=

0

00
0

0Qn

CD
0
0

C

€U,12

C
C CC

TIME 4 SECONOS I

31021-15
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMIENT SHEET

Run 31108

Date; 3/15/79

Forced Reflood Test

A. RunConditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.13 MPa (19 psia)

8710 C (1600 0 F)

2.3 kw/m (0.70 kw/ft)

79.0 mm/sec (3.11 in./sec)

33 0 C (91 0 F)

Uniform

4G, 5G

Elevation

0.61 m

1.22 m

(24 in.)

(48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

Initial

Temperature

1200 C (248 0 F)

1270 C-134 0 C
(261°F-274 0F)

1490C-1600C
(301°F-3 20 0F)

128°C-1510 C

119 0 C (247°F)

11 6°C (2410 F)

115 0 C (2390 F)

Hot Rod Quench Time

Temperature*

420 C (108 0 F)

57 0 C-630 C
(134 0 F-1450 F)

106°C-11d'C
(222 0 F-2300 F)
11d0C (230 0 F)
(2620 F-3040F)

110°C (2300 F)

110'C (2300 F)

1100 C (230°F)

2.74 m

3.05 m

3.35 m

(108 in.)

(120 in.)

(132 in.)

*At 156 seconds after flood

C. Comments

None

31108-1



2" 4. 0
2" 6- 0

3 s5- 0
3c 5- 7

4L. 8- 0
4.L 6- e

Si1t- 0

S.i - 0
SJ 6- 6
sjll- 6

?e 6- 0
?e a- 6
1 10- 0
?ell- 6

?g 6- 0
71. 7- 6
?m 9- 3

70 5- 0

1j 6- 0

SK1 8- 0

ex 9- 3

8SK a- C

8uu10- 0
8sm1- 6

SN 4- 0

8 6- 6

8M18- 0

9C10- 0

9Gi 2- 08N 4-0
89 6- 0
8961- 0

91 7- 0

9C 9- 3

96 1- 0
96 3- 3
9611- 0

91 5- 091 5-10

100 6- 6

111 7- 6
111[ 9- 3
111611- 0

120 4- 0

120 6- 0

136G 6- 6

11111118L
(CANo. No AT A.000

(16 1)

10 1232.
50 isa4.

1t 1313.
28 1412.

129 1299.
14? 1501.

168 626.

12 1221.
146 1091.
175 S79.

57 1415.
142 1096.

176 613.

84 1543.
119 1472.
151 985.

23 1U76.

59 1569.

120 1452.
132 1296.
152 995.

FLICNI SEASIh ,UWeLOCK(V 8eu.gLf 'IS, S('IijS
RLW mpf.1ut 31108

MAXRliJNe ItPt(R*AUIE TUhANA(4,1N-
1f11P16ATWP( RISt T1IK( Ii

•1IG 1) (016 F) (SICONOS)

1303. 71. 9.0
1620. 96. 10.0

1403. 90. 36.0
1483. 71. 9.0

1393. 94. 11.0
1396. 95. 10.5

664. 38. 9.0

1292. 72. 9.5
1168. 7?. 9.5
615. 36. 9.5

15461. 93. 12.5
1178. 81. 9.0
878. 79. 28.0
6W,. 34. 9.0

1635. 93. 9.5
1564. 91. 9.0
1054. 69. 9.5

1561. 85. 9.5

166C. 99. 10.0

1544. 92. 9.5
1393. 96. 10.5
1064. 68. 9.5

13
163
177

14
99

140
164

5
15
61

165

109
153

2
8

171

24

46

93

124
153

172

16

66

102

1268.
804.
391.

1238.
1505.
1351.

811.

810.
1248.
1538.
804.

1477.
1003.

636.
1197.
619.

1489.
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1342.
871.
627.

1314.
1629.
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3.0
8.5
8.5

11.0
9.5

34.0

9.5
9.s
9.0

10.0
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 31203

Date: 3/16179

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

8720C (1601'F)

2.3 kw/m (0.70 kw/ft)

38.4 mm/sec (1.51 in./sec)

520 C (12&F)

Uniform

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

1230 C (253°F)

151 0C-1570 C
(309°F-3150 F)

171 0 C-1820 C
(340°F-360°F)

1620 C-1700 C
(323 0 F-3390 F)

150°C-1550 C
(301°F-311°F)

133OC-1430 C
(271°F-289°F)

134°C-1380 C
(273 0 F-2800 F)

Maximum

Temperature*

72 0 C (162°F)

1130 C (236 0 F)

134 0 C (2740 F)

133 0 C-3810 C
(271°F-717 0F)

1320 C (2700 F)

1240 C-1320 C

(256 0 F-2690 F)

132'C (269 0 F)

*At 156 seconds after flood

C. Comments

None
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214 6- 0

3C 0- 7

44. t-0

4L S- 0

5i 4- 0

5J I.- 6

7v 6- 0
7816- 6
1310- 0
Te11- 6

766- 4.
78 ?- 6
?a 9- 3

76 5- 0

7j 6- 0

714 7- 6
714.- 0
71 9- 3

3010- 0
8ant1- 6

&K 4- 0
8u 6- 6
8K 11- 0
8410- 0

an 2- 0
83 6- 0
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8o10- 0

9c 7- 0
9c 9- 3
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9I3-3
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(616 ), (046 5)
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1472.
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1511.
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1845.

1806.
1759.
1415.
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1255.
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1879.
1743.
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1714.
1396.

606.
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1694.

1864.

1781.

1792.
1418.
663.

1398.
1611.

1780.

132.
2?3.
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396.
394.

196.
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409.
'9?.

237.
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4.35.
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357.
461.
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190.
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392.
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370.
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267.
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91.5
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28.5
137.5
145.0

46.5
118.5
148.0
128.5

53.0
63.5

1U7.5

45.0

59.0

79.5
89.5

111.5

28.5
166.0
131.0

26.5
62.5

113.0
166.5

10.0
23.0
52.5

150.5
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5.0
13.5
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45.0

52.0
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?0.0
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135.5

20.5
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OrF•tIEUC4 0(t 1 1r41!

(US I) 45 MS5809. 100.5
U8,0 213.8

I15s 157.9
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834. 322.9

513. 399.0

776. 105.0
736. 366.9
621. 341.?

13
163
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1499
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S1S
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165
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153

2
a
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24

46

93
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172

16
66
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1275.
320.
611.

1244.
1505.
1351.

823.
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1254.
1S37.
816.

1074.
1012.

585.
1201.
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1502.
1616.

1476.

1472.
1048.

659.

1264.

1349.

1513.
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613.
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"I1.
824.
656.
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382.
789.
609.
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814.
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664.
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649.
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361.

857.

707.
591.
50?.

799.
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85?.
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375.0
418.0
435.0

221.0
296.0
380.0

158.9

Z17.0
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335.0
362.0

105.0
41W.0
411.0

105.4
249.8
341.9
413.0

M3.9
99.3

210.9
403.0

290.6
390.5

13.0
69.5

403.0

158.8
202.8

251.0

334.7
410.0
393.5

103.1
016.2

213.1
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1700.0

750.00

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES

BUN 31203 FLUID TEMPERATURESCH/SYM 20 1 21 1Z/ 22113 215/4

. . ..7 -J L ,

0
0

0
0

e -

0

TIME ( SECONDS )

0

0
0
r~)

CD0o
0'

0
0

0
0
U)

0

0D

700.00

600.00

500.00

400.00

300.00

200.00

100.00

32.000

2500.0

2250.0

2000.0

1750.0

1500.0

12so.0

1000.0

750.00

500.00

250.00

32.000

500.00

r 250.00

0.0

oý 0 0D 0 0C0
fu f" 4 w) (0

TIME ( SECONDS I

CH 202-7L, 1.21 m (48 in.);, CH
CH 205-7L, 2.44 m (96 in.);, CH
CH 207-41, 3.05 m (120 in.)

203-41, 1.83 m (72 in.);
206-7L, 2.82 m (11I in.);

31203-7



350.

U-

250.

150.

HOUSING TEMPERATURE

- - - T V-

+1-- -- - -- ....

l t I . . ... . 1..

1100

900
U,?
0

700 c

500

300

50.

0. 40. 80. I •0. 60. 200. 240. 280. 320. 360. 400. 440.

TIME ISECWNVSI

LEGEIN
- 9-4 F1T ELEVAT ION FC 32
0D- L06 FWT EL.EVATION FC 40
-EG ---- 08 FOT ELEVATIIO FC 48

- 6-I0 FOOT ELEVATION FC 54
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500.00

400.00

300.00

S200.00

100.00

0.0

551.58

500.00

400.00

300.00

0L. 200.00

100.00

0.0

0m CD (Z CDCD
o 0 0 e 9 9

o e> C> CD 0CD

TIME ( SECONDS)

FLECHT--SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 31203 PRESSURE
CHI/SYM 252/1

80.001

70.000

GO.000

50.000

40.000

30.000

20.000

10.000

0.0
0
0

0
00

0
oj 0

TIME ( SECONDS

0
0

0
0

0D
CD
0ý 10

31203-9



49.987

45.000

40.000

35.000

30.000

25.000

20.000

15.000

10.000

5.0000

0.0
CD ý CD0 01

oV m US

TIME ( SECONDS I

CD

C>
03
0o

7.P50!
7.0000

8.0000

5.0000

4.0000

3.0000

2.0000

1.0000

0.0

3.0000

2.5000

2.0000

1.5000

1.0000

0.5000

0.0

20.684
20.000

17.500

15.000

12.500

. 10.000

w 7.5000

5.0000

2.5000

0.0

0
CD
0
ID

TIME ( SECONDS )
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TIME (SECONDS)
0

o 0 0 0 0 0 0 09

50.000

" 40.000

30.000

zo~o

I0.000

0.00C

o.•oo

S3.3000

0.200,

0. 1000

C0.0

'--0.1000

~-0. 2000

n-0.30000

-0.o000

-0.5000

o 0 0 0 0 0 0 0 0 U
o 0 0 0 0 0 0 0 C. U

CU, . 0 0 0 0 0 0 0 U
0 0 U, 0 U, 0 U, 0 U

Ut U, - - (U (Ca (CC m *

TIME (SECONDS)

1.9685

1.7500

1.5000

1.2500

1.0000

0.7500 -

0.5000

0.2500

0.0

1.000 '

0.7500

0.5000

0.2500

0.0

-0.2500

--0.5000

TIME (SECONDS)

FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 31203

-f RATE OF MACS INIO CARRYOVER TARK

TIME (SECONDS)
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TIME (SECONDS)

o 0 0 0 0 0 0 0

0.5000
FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 32203

EFFLUENCE RAIE FROM EXHAUST ORIFICE I

.3.009

j. 2000

0.0

TIME (SECON1S)

TIME $1ECONOS)

3. FLECHT TEAE'T 'jNLOOCRF BUNOLE TEST RUN 31203 j
300.04 1MA'.' :NJE CTED 2=TOTAL M4ASS INVENTORY

1.1023

1.0000

0.8000

O.GOOO

0

0.2000

0.2000

0.0

729.99
700.00

600.00

500.00

400.00

300.00
I

-4i
3'uItFC z ') '"LIUUU LUCLLtLItU )MA)) I% UUNULE

0 ). 96r.

I

.,'c
'l-r•- I
421HT

.42

Ail I

200.00

S1-4iH-4 44 I

•FI

100.00

nf l
).0

TI -. . a a00

TIME ISEECNDS.

V*V

31203-12



3.7500

3.5000

3.0000

2

2.5000

S2.0000

< 1.5000

- 1.0000

0.5000

0.0

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 31203

/OUENCH TIMES (AtL T/C) +*COLD FILL LINE

lHW

*14*4 #

G*

10.000

8.0000

8.0000

4.0000

2.0000

0.0
CD

CD

0

0 U F N C H T I

0 SC)
0ý InC

0N0 S n

31203-13



3.9990

3.5000

3.0000

2.5000

- 2.0000

- 1.5000

1.0000

0.5000

0.0

0.5900

0.5000

0.4000

0.3000 -
a.

0.2000

a,.
0.1000

0.0

a€a

TIME SMcONo$

S aa

1.2500

1.0000

0. 7500

0.5000

,0.508

0.0

FL[Cr-$SEASET UNBLOCKEO BUNDLE TE1ST SERIE$S
RUN 31201 VOID FRACTION
Cm,'qyM 10?/I 106/?, IlO/3t ,'

a
a0

T

TIME SECONOS5

0

0
U,

31203-14



4. -)'!.10

i.!)000

3.0000

2.5000

2.0000

1.5000

1.0000

0.5000

0.0

0.5800

0.5000

0.4000

0.3000

0.2000

V,

0. 1000

0.0

4
S
S

S

a'
a'

S
S

C
0

TINE I 19CONDS P

B S

o.s:oo

S
0

4~

0

0

c.0

rFLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN I 1203 vOID FRACTION
CH/SYM 118/I 1221 126/3 13014

.. ..

0
0

0c0€0

10

TIME I SECONDS )

0
0&
0•

0

0
C
C

31203-15



5. 3? 1

,. W0000

a."0

* J000

0.5000

0.0

FLECHT-SEAS(7 UNBLOCKED SUNOLE TEST SERIES
RUN 11203 DIFFERENTIAL PRESSURE

CHSM133/1 137/Z tot/3

0.5800

0.5000

0.4000

0.3000
CL.

0.2000

0.1000

w

a&.

0.0

0
0

T

TIME ' SECONDS I

8 0
0

1.2500

1.0000

0.7500

0.5000

3

_a
0.2500

0.0

0
0

TIME I SCONDS
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 31302

Date: 3/21/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

8690C (1597°F)

2.3 kw/m (0.69 kw/ft)

76.5 mm/sec (3.01 in./sec)

520C (1260F)

Uniform

4G, 5G, 6J, 11G

Elevation

0.61

1.22

1.83

m (24

m (48

m (72

in.)

in.)

in.)

Initial

Temperature

134 0C (2730F)

162 0C (324 0F)

221°C-267 0C
(429 0F-5130F)

166°C-1870 C
(330°F-3680F)

154 0C-1880 C
(310°F-3700 F)

128°C-1410 C
(262 0F-2860F)

132 0C (270'F)

Hot Rod Quench

Time Temperature*

650C (1490 F)

86 C (1860 F)

132°C-1350 C
(270°F-2750 F)

1320C (2690 F)

1320C (2700F)

124°0C-132°0C

(255°0 F-2690 F)

1320C (2690F)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

*At 124 seconds after flood

C. Comments

Rods 63 and 11G were disconnected prior to this test because of low resistance, and

were replaced after this test.

31302-1



80011ELv

2"e A- 0m 46-0

3C S- 0
3c 5- I

4% 11- 0
4L. 1- 4

Sell- 0

SJ 4- 0
Si a- 6
sill1- 6

?a 6- 0
73 8- 6
7010- 0
1311- 6

7Df6- 4
10 7- 6
769- 3

?G 5- 0

?j 6- 0

7M6 7- 67168 0

7" 9- 3

88 4- 0
8410- 0
8011- 6

SK 4- 0
&K 6- 6
SK8• - 0
K ,IO- 0

8I 2- 0
so 4- 0
8N 6- 0
Su10- 0

9c 7- 0
9C 9- 3

96 1- 0
96 3- 3
9611- 0

91 5- 0

91 5-10

100 6- 6

11 ?- 6
111 9- 3
11111- 0

120 4- 0
120 6- 0

FLC1T SIASIT USSLOCXID ,UNDLI TEST SERIES
RUN NUMNIS 31302

?INITIAL ANIPMU TEMPEIRATURE TURNAAO•WID
11AN. N6o AT FLOOD TEMPERATURE RIS TIO| it

(DIG F) (DEG F) (096 f) (SECONDS)

10 1250. 1312. 62. 7.5
so 1551. 1634. 83. 16.5

17 1327. 138?. 60. 7.0
28 1426. 1488. 62. ?.5

129 1311. 1412. 101. 23.0
14? t312. 1414. 102. 23.0

168 647. 6"9. 42. 23.5

*'3RD T, XRNOCOUPLI DATA'
**IAD Tb E1 OCOUPLE DATA
**8AD TEH AOCOUPLI DATA

57 1479. 155?. 78. S.0
142 1113. 1167. 74. 17.0
162 817. 928. 112. 31.5
176 637. 678. 41. 30.5

84 1598. 1681. 83. ?.5
11v 1465. 1551. 86. 8.0
151 10os. 1066. 63. 8.0

23 1494. 1567. 73. 7.5

**8AD TNIM 0C0UPL1 DATA*

120 1455. 1537. 81. 8.0
132 1307. 1421. 114. 24.0
152 1011. 1078. 67. 17.0

MFI(AIURI

(DIG F)

P55.
759.

783.
750.

696.
700.

490.

724.
692.
531.
364.

752.
703.
566.

851.

693.
675.
568.

13
163
17?

1499
140
164

5
15
61

165

109
153

2
8

171

24
46

93

124155
172

16
66

1281.
828.
601.

1252.
1509.
1351.829.

788.
1258.
1543.
825.

1461.
1020.

611.
1203.
646.

1506.

1612.

1484.

1471.
1055.
657.

1273.
1564.

1345.
921.
648.

1317.
1623.
1437.
920.

814.
1322.
1628.
943.

1541.
1083.

623.
1255.

680.

1581.

1696.

1584.

1554.
1119.

693.

1334.
1646.

64.
93.
4?.

65.
115.
85.
91.

26.
63.
84.118,

80.
63.

12.
51.
35.

75.
84.

100.

82.
64.
36.

61.
82.

8.0 765.
31.0 518.
30.5 536.

8.5 755.
23.5 739.
23.5 680.
30.5 508.

5.0 675.
8.0 771.
7.5 749.

60.5 559.

7.5 693.
8.5 563.

3.0 568.
7.0 801.

17.0 503.

7.5 037.
7.5 M77.

30.5 743.

8.0 671.
8.0 515.

1?.0 470.

7.5 767.
8.0 75?.

864(3Cg
11"t1(SICaCODS)

66.5
139.5

104.5

125.3

210.0
210.0

182.5

124.5
233.5
258.0
189.2

146.0
193.0
235.8

103.3

198.6
213.0
231.0

68.0
249.0
138.9

67.0
160.?
215.0
251.0

20.5
66.0

139.9
253.5

186.0
246.0

9.1
46.0
170.5

102.9
134.0

161.4

210.8
261.9
191.5

67.1
140.7

13G 6-6- **SAO T1N1RMOCOUPL E DATA*

31302-2



1500.0

1250.0

tO00.0

750.00

500.00

0".0c

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN D330I CLAD TEMPERATURE
C.,Y •1/ 1312 11415 i 31

2732.0

2500.0

2000.0

1500.0

1000.0 V

500.00

32.000
C

C
4.o

3 :8 8 8 C)

TIME ( SECONDS I

14.5•,~ 7 FLEH.T*SESET UNBLo(KED BUNDLE TEST SERESRUN 31302 HEAT TRANSFER COEFFICIENT

300.00 SY 211 1312 14/3 16314

250.00 ___

- 200.00 - -

150.00ýt ; Vo 4 •, ,

S100.00 ___

50.000 /V

0.0

O0.00 -
u-

w

50.000 9

40.000 Ir
"I-

30.000

20.000 W
uj

.--

0

10.000
CL
V)z
4

0.0

-10.000
CD

oý L
0ý

C,,
c0

cJ

C

0

C> CD

CD

TIME I SECONDS )
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1500.0

1250.0

1000.0

" 750.00

0.0

Z 300.00

250.00

?50.000

- •00.00

iso.oo

100.O00

-50. 000

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

3?.000

60,001

o
o

TIME I SECCIONS3

c
c
i

FLE HT SE A SE U B L C K D B N D E, TE T S R E -

La

50.000

40.000

30.000
zI-

20.000

0
u

10.000 cc

0.0

L-
-10.000 x

0.0

C0 L
cý
C,

TIME ( SECONDS

C

cý
C3

C)

cý co

31302-4



1500.0

1250.0

1000.0

: 750.00

500.00

Z

0.0
z

340.57

,t 300.00

250.00

- 200.00

150.00

a 100.00

50.000

0.0

TIUC SECOSOS

___________TIME ________ SECONDS____ I_______ _______ _______ _______

0730.0

Z500.0

2000.0

1500.0 -

1000.0

500.00

3R.000

50.000 9
LL

•t

50.000
I

10.000 c

I-

z
C,)

p0.000

0
U

-10.000 T

CD
S

C)

C
C

C
0

TIME i SECONDS

C3
U,

C2
0,

01

Uf, C,

31302-5



120S.0

1000.0

800.00

600.00

4 00.00

200.00

0.0

FLECHT SEASEET UNBLOCKED BUNDLE TEST SERIES
RUN 31302 STEAM TEMPERATURE
CH/SYM 185/I t941/ 195/3 110N

. . . . . . . . . . . . .a~A,•,.f

C> CD CD C. C3 C> •
-ý 0 0 0

TIME 4 SECONDS )

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES

RUN 3t302 STEAM TEMPERATURES
CH/SYM 19711 199/7 20013 701/8

I - 441 ~A -4 - -.44-4

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00 K

250.00

32.000

22M0.0

2000.0

1750.0

s500.0

1250.0

1000.0

750.00

?50.00

3a.000

te20.e

1000.0

800.00

600.00

400.00

200.00

0.0
o CD 0 0 0:C 02!

TIME ( SECOND$ I

31302-6



371.11

350.00

300.00

250.00

- 200.00

- 150.00

100.00

50.000

0.0

<:
€

FLCH-EAE UNLCE _ __L ES ERE

CD CD 0 0 D 0 n 0 0 0 CD

TIME I SECONDS I

io-'E&..l UN9LO(KOE SUKOLI TEST SERIES
I'll 31102 TUNSLE TEMPERATURE
CI4isM 20211 2031t 20S12 t0Elo 2075

700.00

600.00

500.00

400.00 -

300.00

200.00

100.00

32.000

2500.0

2250.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00 -

500.00

250.00

32.000

1371.1

1250.0

1000.0

750.00

500.00

2
250.00

0.0
0:

oo
oo

TIME ( SECONDS

0

ýo2
0n
KC

0D
0
0>
0D

0
0

0
U,

0
0

0
0

CH 202-7L, 1.21 m (48 in.);, CH 203-41, 1.83 m (72 in.);
CH 205-7L, 2.44 m (96 in.);, CH 206-7L, 2.82 m (I I I in.);
CH 207-41, 3.05 m (120 in.)
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500.00

400.00

300.00

200.00

100.00

0.0

FLECKT-SEASET UNBLOCKEO BUNDLE TEST SEIESt
RUN 3130a POWER
CHISYM 23/t 2Z5 2 22713

TIME SECONDS

" FLE HT-'SEASET UNBLOCKED BUNDLE •TEST SERIE'S "

RUN 31302 PRESSURE

CH/SYM 252/t • -

. . . .. . . . . . . . . . . . . 0, 0IN . .

551.58

500.00

400.00

- 300.00

c 200.00

100.00

0.0

80.001

70.000

60.000

50.000

40.000

30.000

20.000 La

10.000

0.0
0D
20

0n

CD
0

CD
0:

TIME SECONDS

0j
CD
0

CD
0n

C0
0ý

31302-8



49.987

45.000

40.000

35.000

30.000

25.000

- 20.000

15.000

10.000

5.0000

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN '31302 DIFFERENTIAL PRESSURE
CH ISY M 245/ 1 247/2

AP

7.2501
7.0000

6.0000

5.0000

4.0000

3.0000

2.0000

1.0000

0.0o°
ýo o

0>
0 . 0

C,

TIME SECONDS

0
0

0
U,
Cu

0
0

0
0

Q

0D
0n

0D
0ý
0D

HT-SEASET UNBLOCKED BUNDLE TEST SERIES
31302 DIFFERENTIAL PRESSURE

;YM 248/1 249/2

- •. 
4E -*S 

/1.

3.0000

2.5000

2.0000

1.5000

1.0000

0.5000

a9

0.0

CD

TIME
ru

SECONDS

CD

0D CD
C)
00D
0)

31302-9



TIME iSECONDS)

6^ J-0.

2,.3.10

°o 0 0 0 0o 0

TIM! (SICONDS)

3.9370

3.5000

1.0"00

2.5000

2.0000 z

1.5000

1.5000

.0000

0.0

2.2046
2.0000

1.500u

1.0000

0.5000

0.0

-0.5000

-1.0000

-1.5000

.- 2.0000
-2.2046

1.0000

0.7500

- 0.5003

-02500

3.0

-0.2500

-4.5000

-0.7500

-1.000C

TIME (SECONDS)

TIME (SECONDS)

31302-10



oo

* .0003 22~FLEEHT SEASET UNBLOCKED BUNDLE TEST RUN 31302 .24

0.9303 .00
0 .9 00EFFLUENCE RA TE FROM EX HAUST OR IFICE 2. 00U 0

0.8000 1.7500

3.7000 .5

0.6000 
1.2500

-. 5000

1.0000 3
93.A000 f

0.7500
0.3000 4

to 0.2000 0.5000 u

0..2500

0.1000 0.2500

0.0 0.0

TIME (SECONDS)

TIME (SEC'NOSI

o C to Ct

:FLECHT SEAST UNBLOCKED BUNDLE TEST RUN 1302 892.20
1:=,ASS INJECTED 2=TCTAL MASS INVENTORY

350.00 37S1EAM OUT •=LIOUI COLLECTED 5=MASS IN BuNOI 800.00

700.00
300.00

600.00
250.00

o !500.00 i
200.00. -400.00

! 50.00 
300

100.00 00.00IO0.OO200.00

50.000 -0 DO

0.0 0.0

TIME (SECONDS)

31302- 11



3.7500

3.5M00

3.0000

2.5000
z

2 2.0000

< 1.5000

-, .c000

0.5000

0.0

10.000 ""

8.0000

6.0000

4.0000

2.0000

0.0

C . IM E S cS E

ooo
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3.9990

3.5000

3.0003

2.5000

-2.0000

- 1.5000

1 .0000£

0.5000

0.0

1.2500

1.0000

0.7500

0. 5000

0.25oo

O.c

IFLECHI-SEASET UNBLOCKED lUNDLE TEST SERIES
I RUN 31302 DIFFERENTIAL PRESSURE
ICHISym 117/1 111/1 tells 11114

TIME I SECONDSI

F LCCHT-SEASET UNBLOCKED BUNDLE TEST SERIES
IRUNE 3130? VO!O FRACTIONE

0.5800

0.5000

0.4000

0.3000

0.2000

K

0. 1000

0.0

9
Cl

C
C
0

C

C
8 C 8 ICD

TIN I SECONDS

31302-13



(
3.9990

3.5000

3.0000

- 2.0000

- 1.5000

1.0000

0.5000

0.0

1.2500

1.c000

0. 7tOO

0.75000

0.25000

0.0

FLEC1HI-SEASET UNBLOCKo BUODLE TEST SERIES
RUk 31302 DlFFERENTIAL PRESSURE
CM/SY" 101/1 1051? 10913 113/4

CDC CDC

TIME 4 SECONDS I

F LECCT-SCASET UNBLOCKED BUNDLE TEST SERIES
RUN 3130a VOID FRACTION
C)4/SVM 102/1 106/2 Io,10/3/

JJ
rIE EC*'

.1 (C.T- _ (AS(T__ U____LO_____ ___U____L _ TEST SERIES ________

0.5800

0.5000

0.4000

0.3000

0.2000

0.1000

N

U
a.

0.0
))

)

C

01CuC0
0

o
C 01

o 0

TIME $ESCONO$ 2

C

,0

4a

C
C

C
C
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3.9990

3.5000

3. 0000

2.5000

_ 2.0000

V

- 1.5000

".0000

0.5000

VLICH -SEASET UNBLOCKED SUWOIt 'TEST SERIES
RUN 31302 DIFFERENTIAL PRESSURE
CH/SYM 133/1 13712 14113 145/4

0.5800

0.5000

0.4000

0.3000 -

O.Z000

0. 1000

vSI

e

0.0
0
C,
0

0
to*

C
C

C,

TIME ( $[Callas I

S. C Q

C

1.2500

1.0000

0. 7500

0.5000

a 0.2500

0.0

0

0

o CD0

0 C. C3

TIME SECONDSI
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 31504

Date: 4/18/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

863 0 C (1585F)

2.3 kw/m (0.7 kw/ft)

24.6 mm/sec (0.97 in./sec)

51 0 C (123 0 F)

Uniform

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial
T emperature

1420C (288 0 F)

151oC-158 0 C
(304OF-316 0F)

184°C-239 0C
(364 0F-462 0F)

157 0C-176 0 C
(315OF-3480F)

160°C- 168 0C
(320oF-3350 F)

139 0C- 143 0C
(282OF-290 0 F)

134 0C-1380 C)
(273 0 F-281 0F)

Maximum
Temperature*

79 0 C (175 0F)

134 0C (274 0F)

136 0 C (276 0 F)

134 0C-5960 C
(273 0 F-11040 F)

133 0C (27 1OF)

132 0C-2420 C

(270OF-467 0F)

132 0C (269 0F)

* At 279 seconds after flood

C. Comments
Flooding rate was approximately 3 percent lower than nominal.

31504-1



21" 4- 0

218-0

4a. 1- 0

S11- 0

SJ 4- 0
5J a- 6
5Jll- &

ft 6- 0
78 a- *
71010- 0

TO6w- 4
7e 7- 6

709- 3

76 5-0

7.1 6- 0

7X 7--6
716 a- 0
73 9- 3

IN6 4- 0
8110- 0
61611. 6

SK 4- 0
&K 6- 6
SK 8- 0
&KIO- 0

IN6 2- 0
SU 4- 0
IN a- 0
81110- 0

9C 7- 0
949-3

96 1- 0
96 3- 3
9611- 0

91 5- 0
93 5-10

100 6- 6

III ?- O

111 79- 3

11911- 0

128 4- 0
120 6- 0

134 a- 6

FLICHT S6SIT Lo".0(KIPD .8U0K TIST S6[131
htA wimaka 31504

TINITi6 PAIUM T9K•eMATTWI TtUAtROUN, OAmCN
(CPU. No AT FLO0i TIIATUI6 MIS1 TIM TI[2hlATURI

(cog P) (016 F) lots 1 (S|C•I$) (*I6 f)

10
so

17
28

129
14?

166

12146
175

IS

142
162
176

64
119
151

23

59

120
132
152

13
163
177

1499
140
164

5
Is
61

165

109
153

2
8

171

24
46

93

124
155
172

66

103

124?.
1542.

1331.
1432.

1302.
1303.

$SO.

1234.
1106.
602.

1485.
1108.

I1.
63?.

1579.
1466.
996.

1489.

1578.

1452.
1300.
1005.

1280.
324.
616.

1248.
150%.
1350.
62S.

626.
1259.
1544.
819.

1475.
1013.

615.
1213.
646.

1500.
1626.

1479.

1472.
1049.
657.

1271.
1559.

1526.

1463.
1950.

1545.

1617.

1953.
1946.

1263.

1471.
1754.
1081.

1656.
167S.
1453.
1107.

2039.
1981.
1666.

1?77.

2033,

2053.
2016.
1696.

1508.
1565.
1092.

1464.
2101.
2037.
1606.

897.
1501.
2033.
1547.

1929.
1646.

644.1353.

1195.

1814.

2031.

1920.

2027.
1664.
1159.

1696.
1976.

1968.

235.
408.

214.
164.

652.
645.

613.

237.
6"a.
430.

372.
570.
635.
470.

460.
515.
66".

287.

456.

601.
716.
694.

229.
71.
476.

235.
593.
687.
778.

68.
242.
469.
726.

454.
633.

26.
145.
549.

314.
403.

441.

555.
635.
502.

224.
417.

443.

47.5
96.5

50.0
41.5

121.0
121.5

276.0

42.0
165.0
220.0

61.5
140.0
184.0
294.0

92.5
99.5

203.0

62.0

98.0

129.0
137.0
147.5

36.5
233.0
303.0

37.0
129.5
166.0
223.0

15.0
51.5
93.0

175.5

93.5
175.5

1.5
32.0

223.0

71.0
91.0

120.0

111.5
175.0
1$6.0

36.5

68.0

95.0

955.

939.685.

875.

892.

552.

831.711.
660.

880.
716.
670.574.

969.926.
709.

942.

965.

870.
869.
7ol9.

672.

M3.613.

53,.

869.
1012.
967.710.

924.885.
97?.
713.

795.
909.

584.659.
513.

962.
990.

924.

668.
531'.

653.

1000.

927.

WXOCW

S'iCOMeS)

126.2
2?4.3

201.0
141.6

639.6
43.9.64,.1;

5W3.0

130.4
497.9
546.0

249.81
493.9
$61.0
586.0

287.8
394.5
514.6

200.9

261.2

408.4
449.0
519.3

128.8
566.0
594.2

126.9
324.6
450.6
556.1

37.0
122.6
272.1
549.0

3•2.9
S22.0

16.0
89.0

569.0

195.9
257.7

329.7

410.7
5$36.0
571.0

127.1

273.8

27M.A

31504-2



1500.0

1250.0

1000.0

750.00

fi n•O

FLECHY-SEASUT UNIL@CNEU BUNDLE TEST SERIES
mUm 31504 CLAD TEMPERATURE
EIUSTM 2/t 1312 121I3 61

Z732.0

2500.0

Z00o.0

1500.0

1000.0 -

500.00

22 nnnf
VDV

9 0.
C C CC co

TIME I SECONDS I

340.57

300.00
I

250.00

- 200.00

Z 150.00

100.00

- 50.000

0.0

FLECHT SEASEt UNBLOCKED BUNDLE TEST SERIES
RUN 31504 HEAT TRANSFER COEFFICIENT
CH/SYM 211 13/? 124/3 163/4

60.001
u.

a

50.000 A

40.000 I

30.000
z

20.000

0
U

z
0.0 c-

-10.000

00ý

C)
Cý

C>

c0 0

TIME ( SECONDS I

0ý

C)

CD
w r-.. C>

m

31504-3



1500.0

1250.0

1000.0

750.00

500.00

X

250.00

0.0

FLEC'-T-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN S 31504 CLAD TEMPERATURE
C/SYM 5/! 5 912. 30/3 L71/4

0~ CD CD 0 CD D CD

0 0 4= CD 0 ~ 0~e 0 co

TIME SlECO'os I

FL~ECT SEAIET UNBLOCKED BUNDLE TEST SERIES
RUN 31504 HEAT TRANSFER COEFFICIENT
C H/STM 5/1 59 2 140/3 17 1/4 F

Ii_

1500.0

1000.0

I

500.00

32.000

2732.0

2500.0

2000.0

340.57

300.00

250.00

- 200.00

150 . CO

50. *00

0.0

60.001

50.000 ,'w

0.o000 -

30.000 c-

z

20.000

N
I-

0

30.000

z10.00 w

0 0

0

c0
oo
u'-, •p r-.. (3o

TIME ( SECONDS )

31504-4



1500.0

1250.0

1000.0

750.00

• 500.00

250.00

0.0

C

c

340.57

' 300.00

250.00

-200.00

150.00

100.00

5C.000

0o e0 (D CD C CD

T: M m mE0ONCD |

TIME I SECONDS I

2732.0

2500.0

2000.0

1500.0 z

2000.0

I

500.00

32.000

60,001

u.
w

50.000

40.000 c*

--

30.000
z

20.000
Lu
0

*10.000 cc

z
0.0 cc

*-1O.OOIJ

FLECHT SEA SET UNBLOC-KED BUNDLE TEST SERIES

1RUN 31504 HEAT TRANSFER COEFFICIENT

CHISYM 8/1 99/I 155/3 177 /4I

Jr//4-/

U.0

oo
C0

0

0
0 0

c0
o a
o a

C

TIME I SECONDS )

31504-5



1208.8

1000.0

800.00

GuO.00

400.00

200.00

0.0

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000
C30 0D CD CD0 3 ý

C3 -3 C3 P C CD CD

TIME ( SECONDS

tO00.o

1000.0

8t,?.0OC

S600.00

400.00
2

200.O00

n-0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RLN 31504 STEAM TEMPERATURES
CH/$YS 197/1 19912 ?00/3 201/4

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0 i

5W.00

32.0000.0

0 2 CD C3.f h

CE SCNS

TIME 4 SECONDS I

31504-6



371.11

350.00

300.00

250.00

200.00

- 150.00

100.00

50.000

0.0

1371.1

1250.0

1000.0

750. 00

• 500.00

- 250.L0

0.0

700.00

0 CD Q CD C3 D C

ol CD CD (D D

TIME C SECONDS I

0D

n
n
m

600.00

500.00

400.00

300.00

200.00
I

100.00

32.000

2500.0

2250.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

0500.00

RUN 31504 THIMBLE TEMPERATURE

f ] -FFLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES

CHISYM 20211 Z03/2 Z05/3 20614 20715

250.00

32.000

oC!
0D

o 0

o 0 m

TIME ( SECONDSI

0
CD
0D
0n

0,

C>
0o

0

CH 202-7L, 1.21 m (48 in.); CH 203-41, 1.83 m (72 in.);
CH 205-7L, 2.44 m (96 in., CH 206-7L, 2.82 m (I I I in.);
CH 207-41, 3.05 m (120 in.)

31504-7



HOUSING TEMPERATURE

cc

a.

600.

500.

400.

300.

200.

100.

1000

900

800 ,

700 -

I--600 <(

0.

500 2
I-

400

300

0. 00. 200. 300. 400.

TIME (SECONDSi

LEGEND
9--9" 4 FQOT ELEVATION FC 32
0.--0 FOOT ELEVATION FC 40

-DE--G-( FOOT ELEVATION FC 48
- A.-10 FOOT ELEVA ION FC 54

500. 600. 700.

31504-8



500.00

400.00

300.00

200.00

Z 100.00

0.0

C

c

551.58

500.00

400.00

300.00

200.00

0.)

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES

RUN 31504 POWER
CN/SYH 2a3/1 2212t 2 27/3

- cu nI - n c a

TIME C SECONDS

FLCHT'SASET-UNBLOCKED BUNDLE TEST SERIE•S
RUN 31504 PRESSURE

CHISYM 2521t _ -

)
o

80.001

70.000

60.000

50.000

40.000

30.000

20.000 '

10.000
100.00

U.U 0.0
CD

0D

oD ) D C> CD
9 9 9 9 9
CD CD 3 CD CD
oD CD ) CD CD

lu m

TIME ( SECONDS

C3
0c

31504-9



49.987

45.000

40.000

35.000

30.000

25.000

- 20.000

15.000

t10.000

5.0000

0.0

20.684
20.000

-. 5c0

15.000

12.500

1 10.000

7.5000

5.0000

2.5000

0.0

00 CD Q C> D CD 00 - CD C3) CD C) C r C

TI ME ( SECONDS

FLECHT-SEASET UmBLOEKED BUNDLE TEST SERIES
RUN 3004 OIFFERENTIAL PRESSURE
EH/SYM 248/1 249/2

a 2 OL

7.2501
7.0000

6.0000

5.0000

4.0000

3.0000

2.0000

2.0000

1. 0000

0.0

3.0000

2.5000

2.0000

1.5000 I.

1.0000

0.5000

0.0

a 0o
0 0 0 0 0 0

T0 m 0 , O0 0 D

TIME ( SECONDS

31504-10



TIMF (SECONDS)

50.000 1.9685_ LEM SASTUNBLOCKED BUNDLE T: ST RUN 31504
- MEASURED By TURBINE METER

RhTE OF FLOODING 1. 750t)

1.9500

~1.?500
S30.3D ,

- "oasoo C
0.75000

o ~~~ .0
o D a 0 ' e

TIME :SECONDS)

TIME (SECONCS)

0.5000 i FLECHT SEASET UNBLOCKED BUNDLE TEST kUN 31004

• RATE OF M ASS NTO CARRYO•VE9 TANK

S0.0 0.0

47

S-0.5000

.c-4.0000

-Z .0000 -. 4092

o' 0 0 : 0 .0 0 0 0 0 0 0,•"-
S 0 0 0' 0 Il 0, o i 0 0ll ll

TIME (SECONOS)
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ooo

TIME (SECONDS)

.5CjO

L __H FLECHT SEASET UNBLOCKED BUNDLE TESI RUN 31504

FFLUENCE RATE FROM EXHAUST ORIFICE
ii ) i i i l i

0cc

.acoo

I. 1023

1.000

0.8000

0. 6000

0.4000

-.0I
0 0

TIME kSECONDS)

.4' - 0~

TIME (SECONDS)
9 0 8 0

0
0

0

250.00

?0C..0

150.00

.M0.00

50. 000

0.0

600.00

500.00

400.00

300.00

200.00

100.00

0.0

a n 0

TIME (SECONDS)
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3.7500

3.5000

w 3.0000

2.5000
z

2.0000

< 1.5000

1.0000

0.5000

0.0

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIESRUN 31504 •
•OUENCH TIMES (ALL T/C) +COLD ALL LINE':•'

10.000

8.0000
z

G.O0000

2.0000

2.0000

0.0
0ý

oC o

CD0

0 U

H TI M ES
s

Cl

CD

wCNO
co
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3.9990 FLECHT-SEAICE UNBLOCKED $UNCLE TEST SERIES 0.5800

RUN 31S4i DIFFERENTIAL PRESSURE
CH3.5 1o10| lOS• 00./3 i3000

3.5000 0.5000

3.0000 -= _ . __ .__

2.5000

E.O000 ___0.3000

2.000000

- 1.5000
t.0O0000

S1.0000al
~0. 1000

0.5000

0.0 --- 0.0

TIME I SECONDS I

1.2500 rLECHT-SEAS[T UNBLOCKED BUNOLE TEST SERIES

RU 31SOt VOID FRACTION
CHISYM 102/1 105/e 110/3 1$ /4

1.0000 ,

0.7500

0. 5000

D.50

-p s aa4 4 a1'f-A

0. a_ oa- --- o

31504-14



0.5800

0.5000

0.0ooo

0.3000
-- 2.0c00

" 1.0000
a

0.5000

0.0

0.2000

0. 1000

a

a
0.

0.0
C
C

o
0

TIME I SECONDS I

S 0
9

1.2500

t.c000

0.7500

0.5000

- 0.2500
a

0.0

o
* 0

CD C, 4 CD CD C)

CD 0 CD0
0DC3 CD

v M -

TIMC I SECONDS )

31504-15



3.9990

3.5000

3.0000

2.5000

- 2.0000
4

- 1.5000

1.0000

0.5000

0.0

0.5800

0.5000

0.4000

0.3000
a,.

0.2000

0.1000

0.0
0CD

o 0
0

0 e

CD

TIME 4SECOND$ I

B
acw)

C
:
C

1.2500

1.O0000

0. 7500

0. 5000

2 0.2500

a

0.0

FLECMT-SEASET UNSLOCKED BUNDLE TEST SERIES
RUN 31504 vOIO FRACTION
CCH/$YM t34/15 18/2 t~l|l 146/4

0
0

o 0
0

0 - Co m

TIME i SECONDS P

0l
0

0

00l

o0 CCQ

31504-16



FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 31615

Date: 4/19/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.14 MPa (20 psia)

8760 C (1609 0 F)

2.3 kw/m (0.70 kw/ft)

0

Uniform

4G, 5G

Initial

Temperature

Maximum

TemperatureElevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

(No housing temperatures available)

C. Comments

Reflood water was inadvertently diverted from test bundle. After

approximately 60 seconds of heatup from 871 0 C to 12040 C (1600°F to

2200 0 F), power was scrammed on overtemperature and bundle was reflooded.

31615-1



1500.0

1250.0

1000.0

750.00

500.00

250.00

0.0

340.57

300.00

250.00

200.00

150.00

100.00

50.000

0.0

2732.0

2500.0

2000.0

1500.0

1000.0

I

500.00

32.000

9

oý ru
9 9. 0ý W, CD W

r-D - - -

TIME ( SECONDS I

0D
0m
fu

FLEC~ ~ ~ ~ T0ESTUBOKDBNL ETSRE

60.001
LL

au.

50.000 9

"1-

40.000

I-

z
LL!2

Ž0.000
ui
0

10.000 c

z
4

0.0
I0 -

-10.000 •-

0D

(m-

c0
CD
0l

0

0

IA

0ý
C!
CD
0o

0 D 0
CD

TIME ( SECONDS I
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1500.0

1250.0

1O00.0

" 750.00

500.00

Z

250.00

0.0

C

C

3•0.5?

,L 300.00

K

:; 250.00

-200.00

- 1O0.00

5 tO0.00

50.000

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

kn > Ln CD cu
4uJ U"b - - -

TIME ( SECONDS)

Q

Q
aý

FLEENT EASET UNBLOCKED BUNDLC TEST SERIES

RUN M IS HEA TRANVER COEFFICIENT

,.,SYN 
51

F- ýlr 1 591 14013 111/4

I a";*9

GO.001

uJ

50.000 9

I-

0.000

I-

30.000 m
I--
z

20.000

0

10.000 cr

U)z
0.0 <

I-

I-

-10,O00 .I

0.0

Co CD 0 0
o • a
tn M n

TIME ( SECONDS )
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1500.0

1250.0

1000.0

750.00

S5W0.00

250.00

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 316t.5 CLAD TEMPERATURE
C 'SYN 1S/1 " 912 140/3 17t/4

2, 3. 2 0 0 gý 0 0C

* 3

TIME I SECONDS I

FLECHT SEASET UNBLOCKEO BUNDLE TEST SERIES
RUN 31,15 HEAT TRANSFER COEFFICIENT
CH . ..S.M all. . .99/i /3 171/ .

___________________________ _____________ _____________

2000.0

1500.0

1000.0 i

500.00

3?.000
)

.I

2732.0

2500.0

Z40.57

300.00

150.00

200.00

Z 150.00

zt
100.00

50.000

0.0

.0.001

00
50.000

p0.000 N

'0.000

0

u
0.000 c-

z

A-

1.000c10.000 mU

co
co

0 0

TIME ( SECONOS I

cý
C>
in

C)

cý
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-15. -L K - -OL -ES-- 2200.0
RUN , 1SS STEAM NoPERATURE

1C " Ni5/i iSM/2 195/3 2lO,/ 2000.0

1000.0
1750.0

600.00 1500.0

1250.0 _

600.00
1000.0

400.00 750.00

K500.00

200.00

- 4 250.00

0.0... 32.000

TIME (SECONDS)

om . - u -, -- - - - - CU 0.

F LECNT.SEASET UNBLOCKEDBUNODLE TEST SERIES
IUN li6tS STEAM TEMPERATURES
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 31701

Date: 4/25/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

8720C (16010')

2.3 kw/m (0.70 kw/ft)

155 mm/sec (6.1 in./sec)

530 C (127 0 F)

Uniform

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

840 C (1840F)

1340C (2740 F)

1370C (2799F)

132 0C (27 0 °F)

132 C (270°F)

131 0C (268 0F)

1310 (269°F)

Hot Rod Quench

Time Temperature*

60°0 (1400F)

74 0 C (1660 F)

83°C (1820F)

1290 C (265°F

132 0 C (270'F)

132 0 C (2690 F)

1320 C (2690 F)

*At 55 seconds after flood

C. Comments

The steam separator filled and an unknown quantity of water exited exhaust

orifice; however, there was an acceptable mass balance through time of bundle

quench.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 31805

Date: 4126/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

871 0 C (1600 0 F)

2.3 kw/m (0.70 kw/ft)

21 mm/sec (0.81 in./sec)

51 0 C (124°F)

Uniform

4G, 5G

Elevation

0.61 m

1.22 m

(24 in.)

(48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

1270 C (261 0 F)

159°C-1610 C
(319°F-322°F)

188°C-232°C
(370°F-450 °F)

166 0 C-1760 C
(330°F-3480 F)

157 0 C-1660 C
(314°F-3310 F)

140°C-1460 C
(284°F-2950 F)

135 0 C-1390 C
(275 0 F-2830 F)

Maximum

Temperature*

850 C (1850 F)

1350 C (275 0 F)

2000 C-5250 C
(392°F-977°F)

361°C-717 0 C
(682°F-13220 F)

1340 C (2730 F)

132°C-340°C

(270°F-6440 F)

132°C (270 0F)

*At 294 seconds after flood

C. Comments

Pressure oscillations occurred throughout test.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 31922

Date: 4/30/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.14 MPa (20 psia)

883 0 C (1621 0 F)

1.3 kw/m (0.40 kw/ft)

27.2 mm/sec (1.07 in./sec)

35 0 C (95°F)

Uniform

4G, 5G

Initial

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Temperature

113 0 C (236 0 F)

139°C-166°C
(283 0 F-331'F)

2020 C-2270 C
(396°F-4400 F)

191°C-2010 C
(376 0 F-394°F)

1230 C-166°C
(254°F-330°F)
112° C-124°C
(234°F-2550 F)

110 0 C (230 0 F)

Maximum

Temperature*

570 C (1350 F)

ill°C (232°F)

154 0 C-411•0 C
(309°F-772°F)

121°C-358°C
(249 0 F-6770 F)

114°C (231'F)

11nC (230'F)

110 0 C (230 0 F)

*At 118 seconds after flood

C. Comments

The carryover tank, upper plenum, and steam separator filled with water during

test.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 32013

Date: 5/1/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.41 MPa (60 psia)

887°C (16290 F)

2.3 kw/m (0.70 kw/ft)

26.4 mm/sec (1.04 in./sec)

66°C (150°F)

Uniform

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

155 0 C (311 0 F)

169°C-1740 C
(337 0 F-3460 F)

1910C-2060C
(376 0 F-4030 F)

1830 C-1910 C
(361°F-375°F)

1660 C-173 0 C
(331°F-3440 F)

155 0 C-1630 C
(311°F-3250 F)

148 0 C-155 0 C
(298°F-3110 F)

Maximum

Temperature*

92 0 C (198 0 F)

147 0 C (2970 F)

148 0 C-151 0 C

(299 0F-304'F)

484°C-623 0C
(904,F-11540 F)

1470 C-4280 C
(2960 F-802 0 F)

1460C-3620C
(294 0 F-6840 F)

146 0C (2950 F)

*At 216 seconds after flood

C. Comments

A 5-percent increase in flooding rate occurred approximately 20 percent of the

way through the test.
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FLECT-SESETUNDLCKEOBUNLE TST SRIE

RUN 3013 IFFEENTIL PRSSUR

CH"Sy M 24,8/1 | 243/2

7.2501
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 32114

Date: 5/3/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

893 0 C (1639°F)

2.3 kw/m (0.70 kw/ft)

25 to 31 mm/sec (1.0 to 1.22 in./sec)

125 0 C (257°F)

Uniform

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

141'C (286°F)

153 0 C-1620 C
(307°F-3230 F)

178 0 C-194°C
(352°F-3820 F)

162 0 C-1840 C
(324.F-363°F)

147 0 C-1610 C
(297°F-321°F)

1370 C-1460 C
(279 0F-2950 F)

132 0 C-1390 C
(269°F-282°F)

Maximum

Temperature*

1350 C (275°F)

135°C (275 0 F)

136 0C-478 0C
(277°F-892°F)

133 0C-6670 C
(271°F-12330 F)

133 0C (272°F)

1320 C-269 aC
(270 0F-5160F)

1320C (270 0F)

*At 275 seconds after flood

C. Comments

Step increase (22 percent) in flooding rate occurred throughout test and the mass

balance was poor.
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1116.-0

3c S- 0

4L 6- a

4t a- G

Sell- 0

Si 4- 0

sal 1- 8

Sill- 6

is14-0

7910- 0
Y11 |- a

7111- 6

73 7-4
70 9- 3

7J 6- 0

7A 7- 6
7X a- 0
7 t9- 3

811 4- 0
8",10- 0
8.011- 6

SK 4- 0

SK 8- 0
BKI0- 0

8. 2-0
IN 4- 0

1no- 0

oc 7- 0
9c 9. 3

96 1-0
96 3-

92 O- 0

91 5-10

1036 -6

111 7- 4
111 9- 3
11111- 0

120 4- 0
12 6- 0

130 6- 6

CkAN. NO AT PLC"
(CO4 F1

10 1264.50 155*.

I? 1353.
28 1434.

129 ISIS.
147 1318.

168 663.

1t 1240.
144 1113.
IS 618.

S7 1496.
142 1119.
16" 837.
176 "4?.

84 1611.
119 14"7.
151 1016.

23 1504.

59 1593.

120 1449.
132 1327.
152 1012.

FLICHT StA391 V"LOKft# IMVL
RUN NWnM1s SM14

MAIII~m 1IOVI&ATW.1I
T!wfilATUtE $111

(DeG F) (016 F)

1108.
19*19.

1596.
1680.

1803.1818.

1107.

1506.
16*3.
1003.

1853.
1600.
1439.
1132.

2052.
19M7.
1374.

119.

209*.

1934.
188.
1552.

254.
3W7.

244.

507.
500.

444.

269.
SO$.
38S.

357.
482.
602.
485.

441.
477.
558.

561.
540.

PUT S181*

SZ.5
68.0

54.5

83.5

204.0

51.S
185.0
203.0

68.3
149.0
186.0
203.0

83.0$3.0
85.0185.0

99.5

•4.0
98.5

133.0

4016 op

914.
913.

757.

795.

538.

870.
640.
522.

921.
646.
588.
505.

897.528.
656.

923.

922.

806.

684.

943.
640.
544.

882.
876.
777.
633.

714.
936.

1012.
630.

708.
644.

627.
893.
551.

929.
833.

832.

£10.
631.
518.

923.

l89.

869.

OU(MCO'S.'!

MCSCUS)

323.A

501.9
W02.0

614.0

174.4
547.9
619.0

MI.&
558.9
616.0
633.0

369.6
468.9
574.0

2".6

376.9

491.4
521.1
560.0

1?0.8
596.8
625.0

169.7
417.7
526.8
601.9

57.0
16.8
356.3
602.0

44.4.9
576.0

35.3
118.8
608.8

267.8
349.1

406.9

481.8
601.0630.0

169.9
357.7

301.6

13
163
177

1499
140
164

5
15
61

165

109
153

124

115
us

Is150

16

1293.
835.
631.

1262.
1535.
1360.
836.

836.
1275.
1559.
837.

1449.
1036.

684.
1229.

660.

1521.
1641.

1467.1060.
'73.

1287.
1570.

1547.

1550.
1444.
1038.

1532.
2102.
1934.
1442.

9"4.
152F.
2019.
1406.

1875.
1590.

757.
1404.
1138.

1878.

2060.

2002.
1584.
1157.

1537.
1958.

2000.

256.
609.
406.

270.
56?.
574.
606.

108.
251.
460.
S69.

406.
554.

M3.
176.
47s.

357.
419.

363.

51'.
524.
4".

250.
347.

'53.

51.0
204.0
203.0

52.0
100.0
132.0
203.0

24.5
53.5
83.0

185.0

68.5
185.0

19.5
31.S

204.0

115.0

116.0
185.0
204.0

44.0
62.0

99.0
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1500.0

1250.0

1000.0

750.00

2500.00

0.0

340.57

300.00
r

250.00

- 200.00

15o.00

100.00

- 50.000

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
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- -

.0 0 0D0
01 0 0 0 0 0 0

TIME 4 SECONDS I
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2500.0

2000.0
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1000.0 a

0

500.00
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60.001
U-

50.000 A

40.000

I--

30.000

zooo!2
C-)

20.000 r

0

10.000
(n
z
4

0.0 c
0 -

-1o.000 Y

D C> 0> CD C> 0
c0 ý c0 ý 0 C! 0

o D 'D CD C3 CD
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0ý
0n
S
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1500.0

1250.0

1000.0

" 750.00

S500.00

250.00

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 32 11 CLAD TEMPERATURE
CHISYI4 511 We1 14013 1711l

1 J 0 0 {~i: 1

. . . * - .. . | . . *, ,i0

2732.0

2500.0

2000.0

t500.0

1000.0

500.00

32.000

9
0

S

TIME ( SECONOSI

0
0

SIrA

0

0

0
00~
9

o0

c!
Z

340.57

300.00
I

Z50.00

- 200.00

150.00

100.00

50.000

0.0

60.001

U)
uJ

0

50.000 A

I-

40.000 aI

4-

30.000

w,-)

20.000

0
0

10.000 U,

z
0.0

1-

-1.00

0
0

0 0
0

0 -

o3 CD C. 0 C0

TIME ISECONDS)

CD
0
0D
0
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1500.0

1250.0
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750.00

500.00

250.00

0.0

3•0.57

w 300.00
K
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50.000
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500.00

32.000

60.001
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40.000
I-

30.000 coi.-

10.000

z
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0000

0
u

10.00

I-
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x
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9
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1201.9

1000.0

800.00

0oo.oo

400.00

K

200.00

0.0

120•.S

1000.0

800.00

600.00

400.00

200.00

0.0

0u - -

TIME ( SECONDS

w

0ý

00

2200.0

2000.0

1750.0

1500.0

1250.0 -

1000.0 o

750.00

500.00 K

250.00

32.000

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000
C) 0D 0 0 D 0 0D

0 0 0 0 3 0

TIME ( SECONDS
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371.11
350.00

300.00

250.00

200.00

- 150.00

100.00

50.000

0.0

ti ivEH-SEASET UNBLOCKED BUNDLE TEST SERIES
UN 32$111 FLUID TEMPERATURES
H /SY N 209/t 21112 lei/3 •15/4 F

o° o° e° 0 0 0 0

a Co 0 CD C

TIME C SECONDS )

rL1CHT-SE,$ET UNBLOCKED BUDLE' TEST SERIES
RUN 321141 THIMBLE TEMPERATURE
C.' y 2 V.SY 201 20512 M/3I ;Z0714

,A

)

1371.1

1250.0

tO00.0

- 750.00

500.00

S250.00

0.0

700.00

600.00

500.00

400.00

300.00

100.00

32.000

2500.0

2250A0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00 :
0

500.00

250.00

32.000
0
0

o 0
0

0 - Cu

TIME ( SECONDSC
In,

0
0

0
0

0D
0ý
0,
0 0

00

CH 203-41, 1.83 m (72 in.), CH 205-7L, 2.44 m (96 in.)A,
CH 206-7L, 2.82 m (I11 in.), CH 207-41, 3.05 m (120 in.)
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9200.00
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50.000

40.000

30.000

20.000

10.000

0.0
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30.000
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oooo Do

TIME (SECONOS)

o o9 CR

100.00

80.000

4 K0.000

o oooo

1L FLECT SEASET UNBLOCKED BUNDLE TEST RUN 32111,
_ .. MEASURED BY IURBINE METER
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I I I

S m i i Hi
I I I
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2.5000 3
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 32235

Date: 5/4/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.14 MPa (20 psia)

8880 C (1630 0 F)

2.3 kw/m (0.70 kw/ft)

165.8 mm/sec (6.53 in./sec) (5 sec)
24.9 mm/sec (0.98 in./sec (200 sec)
15.7 mm/sec (0.62 in./sec) (onward)

31'C (88 0 F)

Unif orm

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.59 m (84 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

103°C (218°F)

132°C (269°F)

143°C-154°C
(289 0F-309°F)

1290C-133°0

(264 0F-272°F)

130°C-1380 C
(267 0F-2810 F)

118 0C-122°0

(244°F-251°F)

1150C-119°C
(239°F-2246°F)

114 0C (238'F)

Maximum

Temperature*

62°C (1430 F)

1130 C (2360 F)

112 C-116°C
(233°F-240°F)

1120C (234°F)

111iC-413°C
(231°F-7760 F)

1120C (233°F)

ill 0 C (231(F)

1l0°C (2300F)

*At 215 seconds after flood

C. Comments

None
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90 ti(LI[V

ZIA 4- 0
2 4-. 0

3c S- 0

4. 8-0
44. S- I

5a11- 0

Si 4- 0
5J 8- 6
Sill- 6

ft6-60
73 8- 4
7310- 0
7311- 6

70 6- 4
?o ?- 6
t1 9- 3

16 5- 0

7J 4- 0

71" 7- 6
In' a- 0
?m 9--3

9H 4- 0
810- 0
8411- 6

&K 4- 0
SK 6- 6

9K10- 0

so 2- 0
814 4- 0

9c 1- 0
9C9-3

96 1- 0
9613- 0
9611- 0

91 5- 0
9:$ -10

10o 6- 6

111[ 7- 6
11| 9- 3
11911- 0

12D 4- 0
120 6- 0

1M6- 6

TIMITIAL
CKN. no a? ILO)

C1a14 F)

10 1232.
so 1542.

1? 1331.
2a 1430.

129 1312.
147 1514.

'168 t,44.

12 1211.
146 flktl.
1 PS 619..

S? 1468.
14) 1106.
1"2 $18.
176 623,0

44 1411.
119 141.7
151 1005.

23 1489.

59 157.

120 1462.
132 1323.
152 1009.

FLICHI 118511 UrELOCWCD K4WtLI

IAXIKIM iviitvalual

1H6G I) (P16 F)

1315.1849.

1464.
1544.

1679.
1673.

1Q41.

'1303.
1490.

1684.

194*.

1611.

2010.

1821.
1792.
1550.

34.306.

133.
110.

167.
361.

321.549.

189.

379.
399.

194.
233.
303.
287.

336.
321.
349.

189.

433.

359.
470.
541.

lIt Itc.|
(S|€O"J)

34 S
77:0

34.5
1.0

33.5
251.0
510.0

64.5
111.0
385.0
454.0

95.0
95.5

"06.0

71.0

119.0

113.0
111.0
384.J

34.5482.0
618.0

35.0
131.0
280.0
47T.0

2.5
33.0
40.5

355.0

99.5
385.0

1.5
3.5

531'.0

80.0
87.0

144.0

137.0
380.0
555.0

31.5
91.5

89.5

C T11f 8(1l1

TLRI(A IUOC(DEG I)

834..
966.

77?.
Mr1.

671.

14.

810.
631.
499.

$81.
571.
506.

825.
?97.657.

1004.

913.

804.
745.
665.

864.
643.
52s.

809.
443.
699.
637.

"69.
849.

1081.
624.

734.
641.

562.
808.
560.

1048.
673.

827.

736.
645.
501.

818.
936.

5'4.

"a(Mc"
(Se(,omS)

127.9362.7

235.8

315.6

664.5

670.8

976.9

1132.10
7S4.3
9"0.9

30S.6
779.5
918.9
963.9

403.8
607.8
833.0

ZO0.7

393.8

655.1
?19.2
819.2

128.9
865.8
957.2

127.3
490.6
729.3
912.9

15.7
126.8
359.3
883.9

S58.0
613.7

4.0
74.4

919.2

210.7
344.5

484.11

632.9
861.9
950.9

129.7
342.7

3R1.4

13
163
177

14
99

140
164

SI5
61

165

109
153

171

24
46

93

124
155
172

16
66

1266.821.
411.

1234.
1533.
1354.
824.

750.
1247.
1548.

825.

1470.
1024:

514.1163.
639.

1502.
1638.

1503.

1480.
1056.

649.

1258.
1560.

1342.1452.
1110.

1304.
2042.
1899.
1464.

76S.
1304.
1922.
1419.

1736.
14U6.

581.
1194.
1138.

1M17.
1918.

1849.

1876.
1338.
1000.

t32?.
1854.

1430.

75.631.
499.

70.
509.
545.
641.

15.
57.

375.
595.

267.
428.

7.
31.

499.

21S.
280.

345.

396.
282.
350.

69.
294.

299.
102 1536.
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1500. 0 --- 2132.0
FLEC.HT-SEASET UNSLOCKED RUNDLE TEST SERIESIRUN 32135 CLAD TEMPERATURE

INSY i W 1i/ I)13 1014 1 2500.0

1250.0

2000.0

1000.0- -

.500.0 "

4 , 750.00

1000.0 .

50 .00 50-.00-
C, 40

* I S:

9I °

TIR SECONDo IJ J

200.000.00

I t•- - t -~ 4 -

l0.00 -_, M30 2.000

15 .0 z.- "l . 0

50. 000 _U.,.•

0.5 ~0.0

cF cccýcý c,

I 4-

I-

C, C> , C, oo ý • o z.

-j EOo.0

TIME (SECONDS )
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150.0r.ECHT.SEASET UNBLOCKED BUNDLE TEST SERIES * ~ 2732.0

RUN 3•S35 CLAD T'EMPERATURE

1250.0

2000.0

1000.0

1500.0.-

S750.00

1000.0 :
S500 .00 Z

250.00 500.00

0.0 R.. 32.000

Q 8 0 Q C Cm

T1IME I SECONDOS I

)1,0.•7 * ** I ~FIEF•HT ',EAIT liNUlOCKE,It [UNIJN L[ TET ',ERIE' ' f~~l

Rq% 3ýe ill5 HE AT TRA•N', E R Cn[FF[f.][NT i

40.fo000a:

Z: a. a

aV k- - -.- 4 4 1 -30.0 ?

FooEooHI •f A' ToNB~tt. 'N[[rrjLo

;30.00;< O.0

0.0. 1O

I,-

TIME ( SECONDS )
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1500.0 L rLECHT-SEASET UNBLOCKEO BUNDLE TEST SERIES 2732.0
RUN 3223S CLAG TEMPERATURE
C1/SyM 8/t 9S9/ 155/3 177I 4 2500.0

1250.0

2000.0_ ' 000' 0 - -, • o~

1500.0
~750.00 - -

6500.00 000.0

20. 0 
2 - " ' 0 .

0.0 ---0 30.000

g o C C C cg C2 m c,

8 a 8 0 cs

TIN4E SECONDS I

340.57 l LECHT SEASET UNBLOCKED BUNDLE TEST SERIES I60.D001 -
SRUN 32235 HEAT TRANSFER COEFFICIENT •

•0 .0 ' . • L HISYM 8/1 95/2 155/1 177/4_ .

300.00 Lu
I c..Jo

250.00
U.

40.000 _

200.00

30.000

20.000 -

00.0 0
= 0

u

5 000 9R .37;:7 10.000 c

- z
0.0 - --- - ___ - - 0.0

CD 01 a CD a CD a aý CD C
o CD 0m CD 0> Q 0 m CD

oý - Lu4. sf w .- OD

TIME ( SECONDS )
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12OS.8

1000.0

800.00

, 600.00

400.00

200.00

0.0

FLEC14T SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 3e235 STEAM TEMPERATURE
CH/SYm 185/1 394/2 195/3 Z,014

2200.0

2000.0

1750.0

1500.0

1250.0 -

1000.0 0

750.00

500.00

250.00

32.000

CD
C> CD)
AE m

TIME ( SECONDS)

C)

,3V

oo
0ý

0n

C3
(,D

120S.1

1000.0

800.00

600.00

400.00

200.00

0.0

2200.0

2000.0

t750.0

1500.0

t250.0

2000.0

750.00

500.00

250.00

32.000
ý 0ý 0 4= 0ý 01 03 03 03 0

9 0D 0 1 02 0D 01 03 0o. * o° . . °
TI0 0 0 0 0 0 0 0 0

TIME f SECONDS I
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371.11

350.00

300.00

250.00

- 200.00

- t50.00

100.00
z

50.000

0.0

0371.1

1250.0

750.00

500.00

250.00

0.0

FLECHT-SEASET UNBLOCKED BlUNDLE TEST SERIES •.RUN 3221S FLUID TEMPERATURES- -

ISY SI I IT I

o m M 0 0 0E 0N 0"

TIME CSECONDS I

700.00

600.00

500.00

400.00 -

300.00 -

200.00

100.00

32.000

2500.0

2250.0

2000.0

1t70.0

1500.0

1250.0 _

1000.0

750.00 -

500.00

32.000
C Co. 0 0. 5 CD 07 D 0D

4 0 0 03 0 0 0 0 0 0 q0 - p ° o w o . 0

TIME ( SECONDS )

CH 205-7L, 2.44 m (96 in); CH 206-7L, 2.82 m ( 11 in.>,
CH 207-41, 3.05 m (120 in.)
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500.00

400.00

300.00

200.00

100.00

0.0
a CD o o Q 0 0 0= 0

C> o 01 0D 0ý C>0

CD (2 CD Qf C3 CD CDW

TIME ( SECONDS

551.58

500.00

400.00

- 300.00

200.00

FLECHT-SEASET UNBLOCKE- BUNDLE TEST SERIES
RUN4 32235 PRESSURE

C H/,SYM 52/1

80.001

70.000

30.000 .

50.000

30.000

20.000 "-"

13.000

0.0

MAD.U

VuU C) C3 C> CD C

o M E 0C

TIME ( SECONDS I

0ý
0ý
0ý
0D
to

CD 0

CO 0ý

Co.
0 0

0 0
0

* 0
0 0
0 0
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49.987

45.000

40.000

35.000

30.000

25.000
C.

- 20.000

S15.000

a.10.000

5.0000

0.0

LECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 32Z35 DIFFERENTIAL PRESSURE
C H Isym Z45/ 1 247/z

7.2501
7.0000

5.0000

4.0000
a.

3.0000

2.0000 0

t.0000

0.0
0.0 CD C. 0 D 0 C. 0l c,

oo CD C3 CD C3 . mo o 0 0 0 01 0 C D

TIME ( SECONDS i

20.684
20.000

17.500

t5.000

12.500

.10.000

7.5000

5.0000

2.5000

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES

RUN 32235 DIFFERENTIAL PRESSURE
CHISYM 248t1 24912

3.0000

Z.5000

2.0000

1.5000

1.0000

0.
0,5000

L •L•
I I , I ft

0.0 _____ I I - I ~ I i~ ~ - I~&~ A 0.0
o 0 0 0 0 0 0D 0

0 0> 0D 0ý 0 5 0. 0
CD a 0D 0 ý 0ý 03 0 0 0 D

o ~ c m kn 404 L W .

TIME CSECONDS)
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0

TIME (SECONDS)
o

0

0 o -
o ~
0 -

- t/.OO

115.00

150.00
I

* 100.00

.5.000

50.000

1
7.8740

7.0000

6.0000

5.0000

4.0000 *

3.0000 -

2.0000

1.0000

0.00.0

.., 0.3000

0.2000

O . 1000

x 0. 000

LI0.1000

ýo

TIME SE CONOS)

I

4

4

2:

4

-0.000
oo 9 9 9 9 0 0 9 0

TIME (SECONDS)
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'a

0
0

0
0

0
0
0

0
0

0
0

TIME ISECONOS)

S S o 0o a

0.5000

0.4000

*-.-r-y I
I -4 FLECM4T SEASET UNBLOCKED BUNDLE TEST RUN 32235

I EFFLUENCE RATE FROM EXHAUST ORIFICE I
1.1023

1.0000

- 0.3000

0.1000

0.6000

0.6000

0.0 4

0.2000

0.0 C

9
0

'a

CC

0

o c 0o a a
o a 0o 0 0
En C it'

CD o o 0

TIME ISECONOS)

TIME (SECONDS$
S. 8

0.0

672.10

600.00

I:

18O.Or

a8
t ~

SiI.
a 88

m• IFLECK! lEASE! UNSLOrKED BUNDLE TEST BUNm 3223ItMASS INJECTED ZaTOTAL MASS INVENTORY
1aSTEAM OUT 4fLIBUIO COLLECTED S-MASS 1K BUNDLE1

ZO0.00

150.00

100.00

Ko~o .

100.0050.000

0.0
C•

4%o C,

TIME (SECONDS)

HJ±I+ kS.0.0

32235- 11



3. i-00

3.0(100

3.0O00

1.5)00

-, 1.0300

0.5000

0.0

1O.003

8.04?00

4.0033

0s E o
0 LI F N H M E S S £ C 0
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r.'Id-SEASET UK~lOCKED BUNDLE TEST SERIES LU% 34 VS OITTEREXIIAL PRESSUuE

3.500 -a---- - 0.15000

3. ~0010 -r-

-4- 4 - .4000
2.5000

2.0000 0. 3000

-1. 5000 
MO

:.OO 0.1000

0.0 *0.6

TINE f SECONDS

( LrLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
4U% 3M53 VOID FRACTIOPI

0.5000--

3.50

0o cp ao a3 C3,

9 8 8 8 §fo - faj O

TIME i SECONSG I
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I1, r,* fl

ý.sookl

c.5000

- 1.5000

1.0000

0.5000

0.0

n.5o0o)

0.4000

0.3300

0.2000 _

0.1000

0.0
0 Co e p a

TIME i SECONDS I

1.2500

1.0000

C. 7500

o*

0.2500
0.0

0.0

FLECHT-SEASET U14BLOCKEO BUNDLE TEST SERIES
qUN 32235 VOID FRACTION
CH/Sym 118/1 IZZ/? 126/3 130/4

0

o 0
S 0

03 -

00

0
0
CD

TIME C SECONDS i

0

0
a0
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3.00vo'

_ ?..0000

1.5000

•Z t.0000

0.5000

0.0

I rLEC(I-SEASEf UUBLUCKED BUNDLE TEST SE It IFKU Zzz35 DIFF~ERETIAL PRESSURE

o HSy 0 3/ 13/ 061 0 0 0 0 0

o 0 0 0 0 a a

* . C. C. C . .
Q 0 Q 0 0 0 D0 0

TIME i SECONDS I

0.56r'O

0.5000

0.4000

0.3000
Cl.

0.2000

0.1000

0.0

1.2500

1.0000

0.7500

0.5000

: 0.2500

RUN 32235 VOID FRACTION
C-/S 13411 -31/2 I z-- 146/4

Ik

V.v

c* c:. C> C. c. C. 3.

TIME I SECONDS
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 32333

Date: 5/8/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

8890 C (1631°F)

2.3 kw/m (0.70 kw/ft)

162 mm/sec (6.36 in./sec) (5 sec)
21 mm/sec (0.82 in/sec) (onward)

530 C (125 0 F)

Uniform

4G, 5G

Elevation

0.61

1.22

1.83

m

m

m

(24

(48

(72

in.)

in.)

in.)

Initial

Temperature

133 0C (2710 F)

1530C (307'F)

174 0C-203'C
(3460F-3980 F)

148°C-1620C
(298°F-3240F)

1420C-1520C
(288 0F-3050F)
137 0C-1430 C
(279 0F-289°F)

1320C-1390 C
(270°F-2820F)

Maximum

Temperature*

860C (1860F)

135°C (2750 F)

1360C (2760F)

138°C-6420 C
(281°F-1187°F)

133 0 C-4610 C
(271°F-8610F)

133aC-3820 C
(272 0F-7190F)

132°C (270'F)

2.44 m (96 in.)

2.74 m (10B in.)

3.05 m (120 in.)

3.35 m (132 in.)

*At 274 seconds after flood

C. Comments

None
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2u ,- 0
2's 4- 020* 6-,. 0

34 S- 0
3 S- 7

41. 8- 0
% 6- 6

5U11- 0

sJ 4- 0

Sj1l- 6

?a 6- 0
7810- 0
7f11- 6

?a 9- 3

76 5- 0

7j 6-0

li 7-6
148- 0

7N 9- 3

8B" 4- 0
8.410- 0
8111- 6

DK 4- 0
SK6-6
SK 8- 0
1U1- 0

8m 2- 0
8U 4- 0
so 6- 0
51.10- 0

9c 7- 0
9C 9- 3

96 1- 0
96 3- 3
9611- 0

91 5- 0

91 5-10

10 6- 6

111 7- 4
111 9- 3
11111- 0

120 4- 0
120 6- 0

5IN 6- 4

ItI[ !T S1t (1! lUMLOCK(S 8IKOI.
31. aF8(p 3J333

am".11.w1e AV L MM1S1Rl gisWUt l

as 1( ) (Decs F) 04(6 f)

10
5o

17
28

129
147

168

12
146
Il'

Sy

162
176

84
119
151

23

59

120
132
152

13
163
177

14
99

140
164

5
15
61

165

109
153

2
8

171

24
'6

93

124
M55

172

16
66

102

1555.

1334.
1038.

1451.

1309.
1311.

663.

1239.
Il1s.

1289.
1114.

924.
647.

1616.
16455.
1032.

1497.

Is87o

1457.
1314.
1010.

1291.
827.
628.

1259.
1518.
1352.
830.

799.
1211.
1541.
827.

1445.
1025.

598.
1225.
656.

1511.

1640.

1497.

1478.
1047.

669.

1284.

1570.

1540.

13M
1881.

1583.

183?.
1828.

1243.

1358.
1821.
1158.

1724.
1621.
1464.
113S.

1991.
1989.
1692.

1707.

2016.

1942.
1925.
1733.

112.
324.

130.
145.

526.
S1W.

Sol.

119.
704.526.

236.507.
638.

375.
534.
679.

210.

428.

485.
410.
723..

TLOARU GU1[KN
?IFM TC3*1AT.*8U[o1•1[ 11) (0161)•(I$O1Cb8) (8166 F)

U.0 901.
M9.5 1059.

46.0 167.
53.0 $92.

130.0 i3r.
130.0 446.

329.0 $75.

35.5 86?.
204.0 702.
341.0 537.

62.0 971.
151.0 668.
255.0 62Y.
374.0 564.

93.5 927.
128.0 130.
223.0 668.

60.5 1007.

78.5 108.

118.0 816.
151.0 786.
245.0 726.

29.5 909.
304.0 677.
384.0 569.

33.0 890.
106.0 946.
192.0 784.
308.0 662.

3.0 119.
37.0 915.
78.0 1136.

255.0 684.

111.0 760.
183.0 475.

1.5 56.
20.5 a71.

386.0 557.

60.5 996.
78.5 9717.

129.0 8U2.

151.0 909.
160.0 661.
365.0 545.

30.5 900.
90.5 966.

90.0 945.

103.8
2S8.6

604.9
231.0

2,6.1
613.5

8S21.1

109.0
524.9
639.0

227.8
541.8
604.9
634.0

280.6
430.0
570.0

177.9

2619.1

4,&9.7
194.8

563.0

106.9
602.0
637.0

104.9

504.7
610.4

14.4
103.0
267'.7

596.0

5.64.3

65.9
614.8

180.1
256.6

334.7

437.8
51.0
616.0

105.0
273.9

013.8

1389.1488.
9623.

1362.
2076.
2027.
1540.

815.
1395.
1958.
1562.

1906.
1610.

606.
1270.
1094.

1746.
1987.

1913.

2063.
152.
1089.

134.
1903.

1910.

97.661.
355.

104.
559.
675.
710.

16.
124.
416.
155.

461.
645.

7.
'5.

438.

235.
342.

417.

586.
525.
420'.

100.
333.

370.
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1500.0

150.0

1000.0

.50.00

300.00

i

250.00

200.00

50.00too.00

50.000

0.0

9a a a

0 -9 0 Go
TIME C SECOND I

273?.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

60.001

50.000

40.000

I3

40.000 z

30.000

z
eo~ooo _

0.0 <
c-

I-

-10.000 m3
Cl
c0

32333-3



1500.0

1250.0

1000.0

750.00
0w.O0

Z 2 500.00

0.0

340.57

L 300.00

250.00

200.00

z:: 150.00

100.00

50.000

0.0

L FLECNT-SEASET UNBLOCKED BUNDLE TEST SERIES
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 32452

Date: 5/11/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0.27 MPa (39 psia)

1310 C (267 0F)

0.018 kw/m (0.0054 kw/ft)

0.0472 kg/sec (0.104 lb/sec)

1310 C (2680 F)

Uniform

4G, 5G

2200

Initial

Temperature

Maximum

TemperatureElevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 inj

3.05 m (120 in.)

3.35 m (132 in.)

(No housing temperatures available)

C. Comments

Power in middle zone was approximately 15 percent higher than power in outside
and inside power zones.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 32652

Date: 5/11/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0.28 MPa (40 psia)

130 0 C (2660 F)

0.019 kw/m (0.0057 kw/ft)

0.0472 kg/sec (0.104 lb/sec)

131 0 C (268 0 F)

Uniform

4G, 5G

2200

Initial

Temperature

Maximum

TemperatureElevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

(No housing temperatures available)

C. Comments

Power in outside zone was approximately 17 percent lower than in the two inside
power zones. There was 3.5 percent mass loss through steam probes from 0.99 to
2.13 m (39 to 84 in.) and 3.8 percent mass loss through steam probes from 2.29 to
3.51 m (90 to 138 in.).
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 32753

Date: 5/14/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0.28 MPa (40 psia)

135 0 C (275°F)

0.16 kw/m (0.050 kw/ft)

0.36 kg/sec (0.80 lb/sec)

132 0 C (2690 F)

Uniform

4G, 5G

16720

Initial

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)
*At end of test

Temperature

1330 C (271 0 F)

1330 C (2710 F)

131°C-1330 C
(2670 F-2720 F)
130 0 C-1330 C
(2660 F-2710 F)

130 0 C (266 0 F)

131 0 C (2670 F)

Maximum

Temperature*

135 0 C (275 0 F)

138°C-144°C
(280OF-292OF)

1460 C-1600 C
(2940 F-3200 F)
1690 C-1720 C
(3360 F-3410 F)

171 0 C (3400 F)

1720 C (341'F)

C. Comments

There was 0.58 percent mass loss through steam probes from 0.99 to 2.13 m (39 to
84 in.) and 0.61 percent mass loss through steam probes from 2.29 to 3.51 m (90 to
138 in.).
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 32854

Date: 5/14/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0.28 MPa (40 psia)

132°C (269°F)

0.0587 kw/m (0.0179 kw/ft)

0.14 kg/sec (0.30 Ib/sec)

1320 C (269°F)

Uniform

4G, 5G

6330

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

*At end of test

Initial

Temperature

134°C (2-73 0 F)

1330 C (272 0 F)

1310 C-133°C
(268°F-2720 F)

.132 0 C (269 0 F)

1310 C (268°F)

1310 C (267 0 F)

Maximum

Temperature*

1340C (273°F)

1340C-1370C
(2740F-2780 F)

1460C-1500C
(294 0F-3020 F)

152°C-1670 C
(306°F-3330 F)

1620C (324°F)

1580C (3170 F)

C. Comments

There was 1.9 percent mass loss through steam probes from 0.99 to 2.13 m (39 to
84 in.) and 1.3 percent mass loss through steam probes from 2.29 to 3.51 m (90 to
138 In.).
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 32955

Date: 5/14/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0.28 MPa (40 psia)

131 0 C (2680 F)

0.098 kw/m (0.030 kw/ft)

0.23 kg/sec (0.50 lb/sec)

131 0 C (2680 F)

Uniform

4G9 5G

10550

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)
*At 41 seconds

**At end of test

Initial

Temperature*

134 0C (273°F)

133 0C (272 0F)

132 0C-1340C
(269 0F-2730 F)

132 0 C (269°F)

1320 C (269 0 F)

131 0C (267 0F)

Maximum

Temperature**

1340 C (273 0 F)

134°C-136°C
(273 0 F-2770 F)

1440 C-1510 C
(291°F-3030 F)

1560C-1680 C
(312°F-3340 F)

1640 C (328 0 F)

1600 C (320°F)

after test initiation

C. Comments

There was 1.2 percent mass loss through steam probes from 0.99 to 2.13 m (39 to
84 in.) and 0.5 percent mass loss through steam probes from 2.29 to 3.51 m (90 to
138 in.).
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 33056

Date: 5/16/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0.28 MPa (40 psia)

1580 C (316'F)

1.3 kw/m (0.40 kw/ft)

0.36 kg/sec (0.80 lb/sec)

1320 C (269 0 F)

Uniform

4G, 5G

16720

Elevation

0.61 m

1.22 m

(24 in.)

(48 in.)

Initial

Temperature

132 0C (2710F)

1340C (2740F)

133 0C-1450 C
(2720F-2930 F)

146°C (2950F)

1440C (2910F)

1460C (2940F)

Maximum

Temperature*

1610C (3220 F)

201 0 C-2500 C
(3940 F-4830 F)

321 0 C-4370 C
(6100 F-819 0 F)

463 0 C-551°
0

(8660 F-1023 F)

515 0 C (9600 F)

542 0 C (1008'F)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m

3.05 m

3.35 m

(108 in.)

(120 in.)

(132 in.)

*At 472 seconds after test initiation

C. Comments

None
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1093.3

1000.0

800.00

600.00

4 00.00

2?00.00

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33056 CLAD TEMPERATURE
CHISYM 211I 13/2 124/3 IG~l/

CD CDJ D

Ck t

TIME ( SECONDS

FLECHT SEASET UNSLOCKE0) BUNDLE TEST SERIES
RUN 33056 CLAD HEAT FLUX
CH"SY' 2/I 1312 126,3 163/1

A2

2000.0

1750.0

1500.0

1250.0

1O00.0

750.00

500.00

250.00

32.000

2.00E+04

1.50E+04

1.00E+04

5000.0 z

0.0

5000.0

.

[

z

63.094
60.000

50.000

40.000

30.000

20.000

10.000

0.0

- 10. 000

-15. 774

C>
C>

0

C0

C>

9

TIME ( SECONDS

CD
CDp

CDC3

33056-2



1093.3

1000.0

800.00

- 600.00

• 400.00

200.00

0.0

FLECNT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33056 CLAD TEMPERATURE
CH/SYM 511 S/12 140/ 171/4

oý -fl 4 U

TIME S SECONDS

FLECNT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33056 CLAD HEAT FLUX
E1/STM 5/ 5 9I/2 10/0 A7l N

PII ID-

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

t;,

500.00 0

250.00

32.000

2.OOE+04

1.50E+04

I.. OOE+04

5000.0

0.0

5000.0

63.094
60.000

50.000

40.000

30.000

f20.000

1 10.000

S0.0

-10.000

-15.774

CD0
0
10

COD

TIME ( SECONDS

CD
00D

0o
0

0ý
9
0ý
0>
11

33056-3



t093.3

1000.0

800.00

600.00

4 o00.00

200.00

0.0

rLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 3)056 CLAD TEMPERATURE
CM/SYM 1/1 9/12 S1/3 1771/

3- .=

2000.O

1750.0

1500.0

t•-1.0

150.00

500.00

250.00

32.000
0
0

0
0

0
0,
0i

TIME ( SECONDSI

0
0

0
0

0
0

0
0

40

C,

63.094
60.000

50.000

40.000

30.000

20.000

10.000

0.0

-10.000

-15.774

2.OOE+04

0

0

0c 0 00
oC 0 00

C) 0ý D 0DCo C3 3 0D
el m ,

TIME ( SECONDS

33056-4



1093.3

1000.0

800.00

- 600.00

400.00

I

200.00

0.0

1093.3

1000.0

800.00

600.00

g 400.00

200.00

0.0

C 0 D

TIME ( SECONDS I

CD
C0

0n

2000.0

1750.0

1500.0

1250.0

tO00.0

750.00

500.00

250.00

32.000

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

0
0

oo o a o0ý 0 0 0

C0 0 0 0C0o o a a
A-n m ¢

TIME ( SECONDS I

33056-5



1093.3

1000.0

800.00

600.00

400.00

200.00

0.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

a

4
S

K

0
0ý

TIME 4 SECONDS I

350.00

300.00

250.00

200.00

150.00

100.00

50.000

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33056 POWER
C /SYM 223/I 225/2 Z2713

0o0o
9
0)

TIME (SECONDS

CD
m

0o
0"

33056-6



FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 33338

Date: 7/9/79

Gravity Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

871 0 C (1600 0 F) hot channel

591 0 C (1096°F) cold channel

2.3 kw/m (0.70 kw/ft) hot channel

1.3 kw/m (0.40 kw/ft) cold channel

5.9 kg/sec (13 lb/sec) (15 sec)

0.807 kg/sec (1.78 lb/sec) (onward)

520 C (125°F)

Hot/cold channels

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

1210C (250°F)

1310C (267 0F)

132 0C (269 0F)

128°C (262°F)

128 0C (2620 F)

126 0C (258 0F)

1260C (258°F)

Hot Rod Quench

Time Temperature*

58 0 C (1370 F)

820 C (179 0 F)

119 0 C-1230 C
(247 0 F-2530 F)

1200 C (248 0 F)

1220 C (251 0 F)

1210 C (249 0 F)

1210 C (249 0 F)

*At 76 seconds after flood

C. Comments

First flow step linearly decreased to approximately 84 percent of nominal value.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 33436

Date: 7/10/79

Gravity Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.27 MPa (39 psia)

8780C (1611 0 F)

2.3 kw/m (0.70 kw/ft)

5.80 kg/sec (12.8 ib/sec) (15 sec)

0.785 kg/sec (1.73 ib/sec) (onward)

520 C (1250 F)

Uniform

4G, 5G

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

1330 C (272 0F)

1460°C (2950F)

1640C-2940C
(3280F-562°F)

274°C-2790 C
(525 0F-534°F)

1410°C-1570 C
(2850F-3140 F)

136°C (2770F)

1360 C (2770F)

650 C (149 0 F)
930C (200'F)

129 0 C (2650 F)

1280C (2620 F)

1280C (2620 F)

1270C (261°F)

1270 C (2600 F)

Hot Rod Quench

Time Temperature*

*At 121 seconds after flood

C. Comments

First flow step linearly decreased to approximately 80 percent of nominal value.
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736-0
aS - 6

71010- 0
7?11- 6

7f 6- 4
?a 7- 6
I0 9- 3

745-0
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1351. 33. S.5

1352. 3*. 3.5

&59. 14. 3.5

12?M. 24. 3.5
1151. 28. 3.5

625. 14. 5.5

1512. 30. 3.5
1141. 29. 3.5
858. 31. 7.0
65?. 15. 5.5

1644. 37. 3.5
1484. 29. 3.5
1042. 26. 3.5

1533. z7. 3.5

1645. 37. 3.5

1494. 29. 3.5
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1046. 25. 3.5

13
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99
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5
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*
8
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1274.
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1354.
834.
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1457.
1035.
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1528.
1567.

1515.
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1054.
6"4.

1287%
1568.

1552.

1323.
$72.
619.

1299.
1572.
1386.

860.

846.
1301.
1574.
919.

1469.
1061.

686.
1243.
664.

1557.
1603.

1544.

1505.
1080.

M6.

1311.

1600.

1588.

24.
41.
17.

24.
44.
31.
46.

9.
25.
32.
89.

32.
26.

5.
16.
13.

29.
35.

29.

30.
26.
14.

24.

32.

37.

3.5
40.0

5.5

3.5
5.5
3.5

42.0

1.5
3.5
3.5

76.0

3.5
3.5

1.0
3.0
3.5

3.5

3.5

3.5

3.5
3.5
5.5

3.5

3.5

3.,

746.
967.

al?.819.

802.

802.

59.
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815.
572.

79S.
714.579.
286.

1060.
855.
640.

881.

1029.

906.
say.
679.

280.
575.

781.
994.

683.

778.
828.
592.

992.
$*0.
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799.
6*7.

922.
833.

772.

910.
&56.
635.

791.

970.

O4.4MM

58.0
123.0

99.0
119.0

188.0
188.0

15.4

58.4
143.9
29.0

111.0
213.1
245.0
244.0

118.8
161.0
198.0

91.3

128.0

168.0
18•.0
193.0

58.4
204.0
24.5

56.7
134.8
186.9
136.8

9.0
57.4

121.2
235.0

117.8
172.7

3.0
34.4
12.0

91.1

141.0

144.0

176.9
231.6

13.4

57.5

1W1.0

134.5
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 33544

Date: 7/11/79

Gravity Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

L83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.27 MPa (39 psia)

196°C at 0 to 0.91 m (385°F at 0 to 36 in.)

8740 C (1605 0F)

2.3 kw/m (0.69 kw/ft)

5.85 kg/sec (12.9 lb/sec) (15 sec)

0.780 kg/sec (1.72 lb/sec) (onward)

52 0 C (125 0 F)

Uniform

4G, 5G

Elevation

0.61 m

1.22 m

1.83 m

(24 in.)

(48 in.)

(72 in.)

Initial

Temperature

2570C (494°F)

261°C (502°F)

1940C -3 670C
(381°F-6920 F)

158°C-1880 C
(317°F-3 710F)

1560C (312°F)

1370C (279°F)

1340C (2740 F)

Hot Rod Quench

Time Temperature*

2.44 m (96 in.)

66°C (150 0F)

B6°C (1870F)

1220C-12°C
(252 0 F-2620 F)

1300C (2660 F)

1310 C (2670 F)

1300 C (2650 F)

129oC (2649F)

2.74 m

3.05 m

3.35 m

(108 in.)

(120 in.)

(132 in.)

*At 121 seconds after flood

C. Comments

Power decay of all three power zones was approximately 25 percent lower than

nominal. 33544-1



*m8IIL1[V
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3C 5-I

4L a- 04L. 8- 0
44. 8-a
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5i 4- 0
5.1a- 6
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? 73- a738-6
7810- 0
7311- 6

7? 41-
70 p- 6
?s 9- 3

76 s- 0

7j 6- 0

Ts 7- 6
a'18- 0

7s9- 3

am14 - 0
83410- 0
81411- 6

SIC 4- 0
SA 6- 6
SK 8- 0
SK10- 0

ON4 2- 0
831 4 - 0
an 6- 0
81410- 0

9c 7- 0
94; 9- 3

96 1- 0
96 3- 3
9611- 0

91 51- 0
95 6- 1

100 6- 6

?1 - 6
159- 3

11111- 0

120 4- 0
Izb 6- 0

121 &- &

FL[C4 3IIASIT 1015,OCK1 IUND1[ TEST SERItE8
RUN SK"wt8 33544

W1NlTIA4 1PAK1qM TtI#SRATLV5 TUIMAM0UN 6KxwCN
SIAN. NO AT FLOO4 T011 lLRATUtR R3SE TIM TIP5It1[ATt1[

(CDC *) (GIG F) (016 F) (S1CO[€ S) (DIG I)

1050

17
28

129
147

168

12

162
176

84119
151

23

59

120
132
152

942.
1547.

1277.
1372.

1369.1391.

1071.

1264.
682.

1438.
1211.
920.
702.

1612.
1526.
1107.

134.

1601.

1521.
1421.
1127.

958.
1603.

1307.
1406.

1448.
1446.

751.

1091.
1312.

713.

1485.
1262.

982.
738.

1666.
1580.
1166.

1413.

1655.

1575.
1483.
1181.

16.
55.

30.
34.

60.
55.

28.

20.
498.
36.

47.
50.
62.
36.

53.
54.
59.

27.

53.

55.
61.
53.

1.5
S.0

6.0
6.0

8.0
6.0

8.0

4.0
6.0

13.5

6.0
6.0

21.0
13.5

6.0
8.0

10.0

6.0

8.0

6.0
8.5

10.0

6.0
23.0
10.5

2.5
13.5
10.0
21.5

1.5
2.5
8.0

37.5

6.0
10.0

.5
6.0
8.5

6.0
8.0

10.0

8.0
8.0
8.5

4.0
.0

901.

944.

84.
805.

778.773.

519.

925.
79u.
498.

807.
025.
566.

515.

1036.
904.
645.

885.

1013.

947.
836.
668.

932.
590.
522.

897.
993.
824.
618.

358.947.
765.618.

721.
108.

283.
266.
654.

918.
837.

925.

884.
651.
54,.

960.
928.

WA[EW
TIME

(SIC[401)

14.0
9".4

68.4
09.1

150.3
150.6

136.0

19.9
127.0
148.0

83.5
166.0
191.0
170.1

91.0
118.9
160.0

62.0

98.5

136.'
153.0
156.0

20.4
186.0
148.0

15.2
107.0
151.0
177.0

2.4
16.4
91.0

187.5

127.0
162.4

.S
10.5
M1.1

61.5

108.0

114.0

142.0
179.3
152.0

17.4
98.3

13
163
1?

1499
140164

1
Is
61

165

109
153

28
171

24
46

93

124
155
172

1666

1094.
952.
692.

988.
1544.
1438.
944.

352.
1040.
1553.
'93.

1502.
1123.

280.
44".
736.

1434.
1533.

1525.

1531.
1161.

739.

18.:

1117.
1011.

729.

1000.
1619.
1501.
1010.

362.
1055.
1603.
1006.

1550.
1176.
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770.

1461.
1592.

1581.

1588.
1210.
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1087.
1586.

1605.

24.
s,.
36.

11.
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63.66.

11.Is.
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67.

48.
5'.

3.
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34.

27.
59.
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48.
37.

19.
55.

102 1538. 67. 10.0 933. 107.0
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 33644

Date: 7/12/79

Gravity Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.27 MPa (39 psia)

1820 C at 0 to 0.91 m (359°F at 0 to 36 in.)

8770 C (1610°F)

2.3 kw/m (0.70 kw/ft)

5.80 kg/sec (12.8 lb/sec) (15 sec)

0.789 kg/sec (1.76 lb/sec) (onward)

520 C (125 0F)

Uniform

40, 5G

Elevation

0.61 m

1.22 m

1.83 m

(24 in.)

(48 in.)

(72 in.)

Ini tial

Temperature

125°C (2570F)

1320C (2700 F)

174°C-198°C
(345°F-3890F)

1720C-1880 C
(341'F -3 700F)

1420C (2880F)

137°C (2790 F)

1340 C (2740 F)

Hot Rod Quench

Time Temperature*

640C (14E°F)

920C (1970F)

1320C (269°F)

1300C (2660F)2.44 m (96 in.)

2. 74 m

3.05 m

3.35 m

(108 in.)

(120 in.)

(132 in.)

1300C

1290C
1289C

(2660F)

(2640F)
(2630F)

*At 104 seconds after flood

C. Comments

First flow step linearly decreased to approximately 83 percent of nominal value.
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MOTICH? SEAST UN0L0OCKI "OIDLE TIST S111IS
Sun W"9a2 3364

20618.EV IVIITIM. NA1x1ium TIOWIRATlUI TUSUXA8t•,LA WNUCN
CHAN. n0 AT ILO006 TWC(RALTU31 3l1s T1. TeVt3ATMI fIm

tots 14 tot 916 (tls f) cst€04m•3 tIot v) (StcoC0)

2" I.- 0 10 1114. 1159. 45. 7.5 926. 23.'
2. 6,- 0 so 1534. 1619. 63. 9.5 971. 106.0

3x 3- 0 1? 12". 1310. S. 7.5 853. 7S.6
3X S- 1 24 138*. 1439. Sp. 9.5 029. 9".3

44. 8- 0 129 1381. 1460. 84. 9.5 104. 112.0
4. 1- 6 147 1333. 14"4. 83. 9.5 i01. 112.4

$all- a 1&1 707. 741. 37. 9.S s2s. 154.2

Si 4- 0 la 111s. 1155. 39. 7.5 907. 27.O
S3j #- 46 1" 124S. 1311. 64. 3.0 803. 144.0
sJi1- 4 17s 684. 725. 42. 11.0 281. 176.0

73 6- 0 37 1465. 1339. 74. 9.3 869. 91.5
?8 l- 6 142 1196. 1261. 68. 9.5 7na. 190.9
7310- 0 162 909. 982. 73. 26.0 612. 224.0
7311- 6 176 694. 73S. 41. 27.0 498. 203.9

73 6- 4 84 1623. 1705. 82. 9.5 1016. 104.4
?s ?- & 119 121. 1603. 81. 9.5 910. 137.0
7i 9- 3 151 1089. 1164. 75. 11.0 675. 182.8

76 3- 0 23 1441. 1489. 49. 9.5 9"T. 69.0

vi 6- 0 $9 1600. 1638. 88. 9.S 1023. 106.8

7ss 7-6 120 1501. 1586. 80. 6.0 884. 133.2
7'. 8- 0 132 1402. 1481. 35. 9.3 863. 169.9
?m 9- 3 152 1103. 1110. V7. 9.S 703. *178.0

8a 4- 0 13 114S. 118s. 40. ; . 907. 21.3
8310- 0 163 92W. 1008. 80. 33.3 615. 214.0
@a11- 6 177 689. 731. 41. 11.0 463. 167.0

SK 4- 0 14 1109. 11$3. 44. 6.0 917. 23.5
SK 6- 6 99 1337. 1641. 103. 11.0 982. 121.0
6K 0- 0 140 1420. 1306. 87. 11.0 869. 170.0
3.11O- 0 164 920. 1002. 82. 40.5 630. 206.0

8IN 2- 0 3 328. 349. 21. 2.3 282. 5.0
n 4- 0 13 113. 1176. 48. 7.3 936. 24.3

In 4- 0 61 1332. 1633. M1. 9.5 732. 101.0
6.110G 0 165 926. 1016. 90. 37.M 64S. 216.0

9c 7- 0 109 1508. 1586. 81. 9.5 780. 143.0
9€ 9- 3 IS3 1106. 1179. 72. 11.0 743. 168.0

94 1- 0 2 292. 301. 6. 1.S 276. 2.5
96 3- 3 a 339. 441. 82. 6.0 278. 11.0
9611- 0 171 702. 74s. 43. 11.0 6*9. 116.0

91 5- 0 24 1459. 1314. 34. 9.3 953. 68.0

96 6- 2 46 1534. 1623. 89. 9.3 838. 118.9

103 6- 6 93 118. 1599. 81. 9.5 M73. 127.8

111 ?- 6 124 1504. 158$. 83. 9.s 926. 159.0
III 9- 3 133 t136. 1203. 69. 11.0 66". 210.0
11611- 0 1M* 700. ?56. 33. 35.S S44. 173.6

120 4- 0 16 1143. 1190. 47. 7.5 918. 24.4
1*3 6- 0 66 1343. 1624. 61. 9.5 945. 108.9

12f 6- 6 10* 1539. 163%. 9i. 9.5 934. 131.0
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FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 33644
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R UN 33644 VOlV FRACTION
Ch/SYpo lo?/I 106/? tt10/13/

0.7500 - ________

0.5000

*0.2500

0.0 C2 C2CCo CC 61 598 8ol PU AA m•
TIME ( SECONDS I
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3.9990

3.5000

I.MM

0.5000

0.0

! .2500

1.0000

0.7500

0.5000

: 0.2500

0.0

II
II

FMO~IT-SIASI? UNSLOCCIE IUOLf TEST SERIES
RN 33964 DIFFERENTIAL PRESSURE

121/2 US/$t 1119/4 0/

VINI 4 SCO 1

FLECCM-SEASET UGLOCKEC BUNDLE TEST SERIES

Rum 33644 VOID FRACTION

1.5600

.21M0

w
C

'a
S

0.0

.50

CD

9

Q 6%

Cý
19

0

Cý

C 0 C
C

CCe~
9

TIME ( SECONDS I
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3.9990

3.5000

3.0000

Z.500

Z.0000

I.W00

1.0000

L FLECNr-Sh•SAE URulOCKU• 1R I OLU TEST SCRIE•
IUs t33Ss DIFUlENIAL RiESSUni
___$6_sY 13III Il712 IIJR Its/*

A

0.5800

0.5000

0.4000

0.3000
a1.

0.1000

4

a

a

N
&

u.uWI

0.0

1.2500

1.0000

0.7500

0.5000

0

S0.2500

0

0.0

o
o

S

TIME I $E~U0S I

S S

0 0, 0ý 0n5C

TIME (SECONDS

0
9

0D
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMWENT SHEET

Run 33749

Date: 7/16/79

Forced Reflood Test

A. Run Condtions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.27 MPa (39 psia)

7450 C (13740 F)

1.9 kw/m (0.57 kw/ft)

26.9 mm/sec (L06 in./sec)

610 C (1420 F)

Uniform

4G, 5G

Elevation

0.61 m

1.22 m

(24 in.)

(48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

Ini tial

Temperature

147OC-155PC
(296°F-3110 F)

163°C-169°C
(3259F-33 70F)
157°C-1650 C
(314°F-329°F)

147°C (2960 F)

1320C -1420C
(269PF-287"F)

12 9PC-1330 C
(265°F-2710 F)

Maximum

Temperature*

261'C (5010F)

294°C-5170 C

(561°F-962°F)

2760 C-337°C
(52&8F-63 8&F)

129°C (2650F)

1289C (263°F)

12EPC (2620 F)

2.74 m

3.05 m

(108 in.)

(120 in.)

3.35 m (132 in.)

*At 82 seconds after flood

C. Comments

None 33749-1



2" 4- 02.6-0aft 0-.. 0

3C 5- 0U€ S-,, I

44.8'.0
44.0,.,,6

3411- 0

SJ 4-O
5.,11- 6

73 4- 0

73 8- 4

Sb10- 0
7s11- 6
?a 4-04

?a 9- 3

?Ito- 0
To 7-6
To 9- 3

76 4- 0

84.10- 0

7K S-0a

79n 9- 3

84 4- 0

8K10- 0
8.l2- 6

A8 4-0

8.4a- 0

8a10- 0

94 2- 0
AMe 6- 0

9c 7- 0

96 1- 0
963-3
9611- 0

91 5- 0
9116- 2

1006- 6

11 7- 6
111 9- 3
11111- 0

12o 4- 0
120 6- 0

12F 6- 6

1131113g
c4,". so0 A11 ILO0tots 1)

10 1095.30 1328.

11 11346.
as 1224.

129 1138.147 1139.

168 345.

12 1079.
146 973.
l75 530.

S? 1272.
142 970.
162 726.
176 551.

84 1391.
119 1256.
151 871.

23 1242.

39 1374.

120 1261.
132 1141.
152 883.

1302.1126.

1367.
1467.

16434.

868.

1300.
1540.

761.

1604.
1413.
1281.

6S.

1821.
1750.
1455.

1531.

1834.

1715.
1513.

1323.
1265.

808.

1305.
18M6.
1775.
1332.

806.
1325.
1775.
1395.

1695.
1443.

634.
1193.
903.

1587.
1811.

1756.

1?97.
1429.
993.

1312.
1720.

1803.

206.
39".

211.
243.

496.
484.

303.

221.
367.
231.

336.
443.
555.
315.

031.
494.
577.

289.

463.

464.
574.
630.

204.
S".
262.

208.
548.
616.611.

66.

219.
444.
671.

436.
546.

31.
134.
324.

283.
489.

'53.

535.
514.
013.

198.
375.

8Y..

PLICHT $tAStT IPOIOCKID OL•OLI fill £12153
ALM NUV49 53?49

]AIIAR. 11*ISIURt I •1U8t0Uo otJCwNT$1''14A"IU$ I2i14 UK•t TIM.1A TUIRS
c9c6 I1 (01t 1) (S$1 MOW) (0$6 t)

41.5
64.5

54.562.5

114.0
113.0

163.0

46.0
169.0
175.0

71.3
110.0
192.0
131.0

86.0
112.0
145.0

60.0

13.0

113.0
12t.0
182.0

40.0
135.0
156.0

39.0
103.0
155.0
164.0

19.0
48.3
84.3

192.0

93.0
135.0

10.5
34.5

133.0

66.5

92.5

114.0

111.0
128.0
132.0

38.0
84.0

93.0

854.1040.

815.
846.

826.
832.

S42.

823.
706.719.,

94.
713.
642.
504.

1026.
969.
684.

9".

899.
P's.768.

632.513.

864.
1042.
881.
683.

681.
857.
M'.843.665.

709.

575.
826.
528.

926.
905.

83S.

932.
634.
$88.

848.
1008.

936.

(S640301)

110.?
215.9

168.9
196.4

325.0

329.0

386.0

113.0
334.6
245.8

190.9
365.0
412.0
430.0

216.2
288.0
367.0

140.3

220.?

305.3
33.9
370.1

114.0
406.0
401.5

109.0
246.7
342.0
405.0

37.8
110.0
212.9
409.3

271.0
370.8

19.5
79.0

316.0

165.0
232.0

230.7

307.3
390.0
369.0

110.9
214.8

13
163
177

1499
140
164

15

61
165

109
153

2
a

171

24
46

93

124155
172

16
6s

1119.721.
546.

1097.
129S.
1160.

721.

740.
1105.
1331.

Y24.

1259.
897.

603.
1059.

579.

1304.
1322.

1303.

1261.
915.
581.

1114.

102 1316.

33749-2



1500.0

1250.0

1000.0

' 750.00

, 500.00

250.00

0.0

340.57

300.00z

250.00

4

- 200.00

S150.00

• 100.00

* 50.000

0.0

TIME I SEtONDS

00CD
ca

2732.0

2500.0

2000.0

I500.0

1000.0

4

500.00

32.000

60.001

50.000

40.000 &

z-rI,-.
0

30.000 ,
I-
z

10.000 x

-10.000 -r

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33749 HEAT TRANSFER COEFFICIENT
CH/SYM 211 |3/Z I2/3 163/4

0
0: :

o 0:
0

o 0
o

TIME I SECONDS

CD
0ý

Q

0
0•

CD

C:
Q
0o
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1500.0

1250.0

1000.0

750.00

500.00

a.

V-50.00

0.0

€=
G

rLECNT-SEASET UNSLOCEED BUNDLE TEST SERIES
RUN 33741 CLAD TEMPERATURE
CHtSoP /s /2 t%013 17114

TINE I SECONDS I

fLEEHT SEASET UNBLOtKED BUNDLE TEST SERIES
RUN 33749 HEAT TRANSFER COEFFICIENT

1tH/SYM 5(1 5se 10/3 171/%

f a

>

I,

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

340.57

. 300.00

250.00

- 200.00

150.00

100.00

50,000

0.0

GOO0

50.000

30.000 -

Lb!

20.000 &
U-
Lb
0
C-)

10.000 cc

lI

UL
toz

0.000
I.-

0.0

-•U.UV

CD
0C>

R0
0ý

o o

TIME ( SECONDS I

00D
0,
CD

0>
c0

CD
0n

0.
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1500.0FCHTSEASET UNBLOCKED BUNDLE TEST SERIES 2732.0
RUN 3374$ CLAD TEMPERATURE
CNHISYM S/I t /2 155/3 177/1 2500.0

t250.0

2000.0

.1500.0
750.00\

50500.0
hi o o ,\ oo,.o

250.00 500.00

° K

500.000

250.00

032.000
0 CD C aa

a ND
TIME ISECONDSI

340.57 . . .I0.001340.5 rCHT SEASET UNBLOCKED BUNDLE TEST SERIES U
RUN 33749 HEAT TRANSFER COEFFIC[ENT

30.0CH/5y14 I/I 9/ 155/3 177/4 N
300.00

50.000

250.00
40.000

30.000

150.00

20.000 .
S100.00 UU-

LU

50.000 10.000 cc
LU

0.0 0.0

0ý - in L

TIME ( SECONDS )
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tO0g.*

to1.0

800.00

::600.00

4w~

K

200.00

0.0

€
€

CH/Sym1131 13 61S IS S/3 11014Z~l

o . . . . .n .. . .

C2 Q. 01 01 C %J S I

o0 cu n fu- -

TIME t SECRONS

rLECMT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33749 STEAM TEMPERATURES
CH/SyM 137/1 ISS/2 200/3 201/4

2200.5

2W0.0

17W0.0

1500.0

12W0.0

1000.0

750.00

500.00

250.00

32.000

2200.0

2000.0

1750.0

t000.0

1250.0

1000.0

750.00

500.00

250.00

32.000

1000.0

800.00

*~600.00

#00.00

200.00

0.0
0
0

0 0
0

0 -

S oo

TIME ( SECONDSI

0
0

0
0

0
0

0
0
Sn

0

0,
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371.11
350.00

300.00

250.00

20W.00

150.00

100.00

50.000

4

£

0.0

€

FLECK .SCASET UNSLOCNED B'JNDLE TEST SERIES
RUN 23749 FLUID TEMPERATURES

HIUSY" 203/1 211128 tell als,

CD

TIME (SECOhNDS I

I'LECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 13743 THIMBLE TEM4PERATURE
CHISYM 202/t 2031? Mill ! 207/4

700.00

600.00

500.00

400.00

300.00

200.00

100.00

3U.000

1371.1

125,0.0

1000.0

750.00

2 50000

0.0

2500.0

2250.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

4

K~

C3

C! C. C)o 0
oi o

VINE 4 SECONDSI

oo
C

C
0

C
0
U,

C,
0
CD
03

CH 202-44, 1.52 m (60 in.); CH 203-7L, 0.30 m (12 in.);
CH 206-7I_, 2.82 m (I I I in.); CH 207-41, 3.05 m (120 in.)

33749-7



500.00

400.00

300.00

S 200.00

0

100.00

0.0
0 000

TIME ( SECONOS

551.58

500.00

400.00

300.00
4

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33749 PRESSURE
CH/SYM 25,/t

80.001

70.000

60.000

50.000

40.000

30.000

20.000

10.000

0.0

4.

S200.00

a.
100.00

a-

0.0
0
0

0 0
0

0 -

TIME ISECONDS

CD 0z
0
0D

0
0o
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$9.s87

45.000

4O.000

35.000

30.000

25.000
4.

- 20.000

:15.000
1. 10.000

5.0000

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33749 DIFFERENTIAL PRESSURE

CHSN245/1 ?47/?

oo

TINE i SECONDS

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33749 OIFFERENTIAL PRESSURE
CM/SYN 241/I 249/Z

7.z501
7.0000

6.0000

5.0000

4.0000 -

C.

3.0000

2.0000

1.0000

0.0

3.0000

2.5000

2.0000

1.5000 4.

1.0000

0.5000

0.0

20.684
20.000

17.500

15.000

l2.500

,• 10.000
4L

7.5000

5.0000

2.13000

0.0

ct
Cl

T S

TIN(E C SECONDS I

0
0

0
0
4.

C
C
0
0
'A

CD

0,
w

33749-9



TIME (SECONDS)

o 0
o 5 0 0 0

0 0

50.000

4 0.000
z

4 30.000

2~0.000

L1.11 4L U FLECHT SEASET UNBLOCKEO BUNDLE TEST RUN 33743
MEASURED BY TURBINE METERRATE OF FLOODNC

1.9G95

t.7500

1.5000

1.2500

1.0000

0.7500

•.i r iF I I I r l E
{ ] E i

LA

0.000
0.5000

0.250014
It1 I I

0.0

.• 0.0

X-0.5000

-1.5000

-?.0000

TIME iSECONDS)

L.L.L gL. 0.0

TIME (SECONDS)

a 0 0 0 • o a a
O 00

a 0 0

FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 33719

RATE OF MASS INTO ARRYOVfR

0.0

-1.0000

z

if

-2.0000

-3.0000

-N.0000

TIME (SECONDS')

8 8
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TIME SECONOSi

o9 9 9 9

0.5000 1.1023
0.5000 ~ F IECHT SEASET UNBLOCKED BUNDLE TEST RUN 33749 117

EFFLUENCE RATE FROM EXHAUST ORIFICE 1.0000

o.400oo0
0.8000 -

0.3000

III0.6000

0. 00.4000

II -

0.1000 0.2000

0.0 W 1 1 __0.0
oooo In I 0 II II U11 0 U o

TIME (SECONOSI

TIME cSECOIOSIs 8 8 88 s 8

FLEEHT SEASET UNBLOCEKD BUNDLE TEST RUN 33749 49.$

1zMASS INJE[.TE0 2:TUTAL MASS INVENTORY .,O.O0

200.00 3=STEAM OuT 41LIOUID COLLECTED 5.MASS IR BUNDLE

I T. O1 00.00

350.00

150.00
300.00

G. 125.00

tOO.a0O -,
200.00

75.000 150.00

50.000 100.00

25.000 50.000

0.0 0.0

0o o o o o 8 8• o o 0,

TIME (SECODOS)
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'.75000

?.O0

5 0100

0.5,100

0.0

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES

RIJN 33749 * * *

OUENCH TIMES (ALL T/C) + COLD FILL LtEý

me4.

(.000
•J

L.J

v

0.000

ooon

.0000

On000

0 In
0

0 U o N C H T I M
E S S E C 0 N 0j

c,.c,

<. !
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l.135o

3.5000

3. 0000

?.5000

- 2.0000

-1.5000

0.5w00

0.0

t.2.500

1.0000

0. 7500

0.5000

0.2500

.00

I CNT-SEAS[T UNILOCK[I GUNCOI TEST SERIES
RUN 31141 OIFFERENTIAL PRESSURE
C€/ISy" 1011 taste tIll/ IIl121

Ri,

TINEI S,COUo..,

rLECNT-SEASET uMILOCWiD SUSOL TEST SERIES I
PUll 23745 VOID fRACTION
CWSM101 IOF1SPIZ 1101|131

! 4 &~e

C12

0.5800

0.5000

0.5o00

0.3000

0.1000

0.10

0.0

C
9

C
C

SECONDS

N

TINE I
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3.9990 0.5800

3.5000

3.0000

1.5000

- 2.0000
4

-t.sO

41

S1.0000

0.5000

0.0

0.5000

0.4000

0.3000

0.2000

0. tO00

w

~~6
Ua.

0.0

90

TIME I SCUDSic

B B

I.2500

1.0030

0.7500

0.5000

* 0.2500

0.0

FLEC)97-SEASE7 UN8LOCKED DUNDLE TEST SERIES
RUN 33749 vOID FRACTION

C Sym11/ 222 t~il C/

9
a

0
C

C
C

TWE4 i SECONDS

C C
C C
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3.9990 FLC• NT-SEASET U NBLOCKED BU NDLE T EST SERIES 0.5 80
RUN 32741 OIFFERENTIAL PRESSURE

3.5000 CMISYM 1331! 12711 1 , 1440.5000

3.0000
0.4000

2.5000

2.0000 0.3000

r- .00.00
at.

1."000

.0.1000

0.5000

-.0.00 0
CD

TIME ISECONDS 1

1.2500 LECI4T-SEASET UNBLOCKED BUNDLE TEST SERIES

1.00001 1p

0.7500

0.5000

a

CCZ 0.2500
2

0.0

0 3

9 9 9 EO

TIME ( SECONDS )
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 33849

Date: 7/18/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

7450C (13740F)

1.9 kw/m (0.57 kw/ft)

25.9 mm/sec (1.02 in./sec)

580 C (1380 F)

Uniform

4G, 5G

Elevation

0.61

1.22

1.83

m

m

m

(24

(48

(72

in.)

in.)

in.)

Initial

Temperature

920C (197°F)

1550 C (311 0 F)

193°C-210°C
(379 0 F-410°F)
154 0C-1740 C
(309°F-346°F)

1730C (342"F)

133 0C-138°C
(271°F-281°F)

1390C (2730F)

Maximum

Temperature*

83°C (1820F)

1300C (266 0 F)

129 0C-1350 C
(264°F-2750 F)
141 0 C-5310 C
(2860 F-988°F)

131 C (268°F)

130 0C-1960 C
(2660 F-3840 F)

130°C (2660F)

2.44 m (96 in.)

2.74

3.05

m

m

(108 in.)

(120 in.)

3.35 m (132 in.)

*At 224 seconds after flood

C. Comments

Rod 12J shorted to ground during test.
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3O08/818

20 4- a

3c S- 0
X S- I
3L5-s

&L 0- 6ILL9-6a

$a11- 0

Si 4- 0
sj a-o
Sill- 6

?o 6- 0
re a- 073 8-6
7510- 0
7?a11- 6

7? 6- 4
70 1- 6
73 9- 3

71 .- 0

IN 7- 6
7m8-0
I'm9- 3

8,H 4- 0
8.O- 080H11- 6

81N6,-6

8K 4-0

8. 2- 0
SO34- 0
U3 6- 0
301o- 0

9c 7- 09€9-3

96 1- 0
9603- 3
9611- 0

92 5- 0
98 - 2

I1c 6- 6

111 7- 6
111 9- 3
11411- 0

12 4- 0
121 6- 0

12F 6- 6

VIX1?IAL
(NAm. Io AT FLO00

(0961 F)

10 1093.
so 1344.

I? 11S9.
28 1244.

129 1138.
147 1140.

168 569.

12 1076.

144 974.
** 3A TNIr IaNOc

57 1276.

142 967.
162 730.
176 575.

34 1392.
119 1267.
151 884.

23 1286.

59 1367.

120 1259.
132 1143.
152 867.

ILVCT 3151&1T W'84OC(1S 3110.L
RUN WmACCA 3.144

MXZlU 1 [MlATUR1
111IC1ATW8 list

(M8G F) (W16 F)

1337. 244.
1762. 416.

1406. 247.1512. 269.

IM8I. $13.
1646. 506.

88. 31S.

1333. W57.
1543. S69.

OUPLI A41T*

1641.
1393.
1265.
979.

1854.
1778.
1470.

1599.

1869.

1765.
1721.
1532.

13
163
1?7

1499
140
164

S
15

61
165

109
153

2
8

171

24
46

93

124
155
172

16

16

102

1118.
725.554.

1095.
1302.
1165.

729.

656.
1105.
1334.

731.

1258.
892.

510.
1049.

550.

1301.
1329.

1298.

1252.
905.
530.

1112.
1344.

1312.

1364.
1282.

809.

1350.
1878.
1795.
1339.

?64.
1353.
1795.
1403.

1707.
1442.

570.
1239.
894.

1623.
1841.

1764.

1802.
1433.
956.

1350.

1758.

1838.

365.
426.
535.
404.

465.
511.
586.

313.

502.

506.578.
646.

245.
557.255.

255.
576.
631.
610.

108.
248.
461.
672.

450.
550.

59.
190.
345.

322.
512.

466.

551.•
528.
426.

235.
4146

526.

a TEST 1MI1SS

TIMEG TIM &1AtVR
(SE€0398) (016 91

43.0 86.
84.0 1043.

54.5 812.
69.0 853.

91.0 832.
90.5 837.

158.0 522.

48.5 821.
177.0 106.

71.0 94.
103.0 689.
152.0 630.
243.0 518.

90.5 103.
106.0 943.
154.0 657.

40.0 953.

89.5 1067.

91.0 894.
114.0 871.
167.0 780.

41.0 831.
157.0 619.
142.0 522.

44.0 863.
105.0 1031.
154.0 874.
165.0 677.

30.0 697.
48.5 855.
86.5 905.

195.0 677.

91.5 764.
141.0 705.

18.S 560.
36.5 830.

124.0 525.

55.0 920.

92.0 891.

107.0 820.

115.0 933.
142.0 631.
124.0 614.

41.1 843.
88.0 998.

94.5 931.

WuJC¢C
(5EXCOMS)

113.0
221.7

170.8

332.9

332.9

396.9

116.0
361.5

193.0
370.0
418.0
437.0

219.8
2•9.3
374.0

162.0

221.9

309.0
338.0

117.0
413.6
403.0

112.0
253.6
347.9
413.0

38.6
112.9
213.0
415.2

2715.9
378.0

21.0
81.2

385.1

166.7
235.7

255.0

311.8
398.9
374.2

113.9
M19.2

246.4
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1500.0

1250.0

1000.0

750.00

• 500.00

250.00

0.0

340.57

o 300.00

250.00

- 200.00

150.00

S100.00

50.000

0.0

:io:909

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33S41 CLAD TEMPERATURE
CHISYM 211 13/2 1I3 1631/

2a

a

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

a
a

l CD
a! 9
40 a30o a
Nj 4')

TIME ( SECONDS

a
*

aaC5
9CD

0
CD

32.000

60.00t

0

50.000

40.000
Nc-

30.000

oNo-0.000 Z

10.1000 UU-

U.

z
0.0

-10.000
CD
9

oC0

o a a o

TIME CSECONDS
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1500.0

1250.0

1000.0

*-• 750.00

5W0

_ 500.00

0.0

340.57

2 300.00

2 •50.00

- 200.00

15o.00

100.00

50. 000

0.0

2732.0

2500.0

2000.0

1500.0 -

1000.0 -

500.00

32.000
S S S

TIME t EOD sto i

I 3a

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33849 HEAT TRANSFER COEFFICIENT

C HNSYM 5/1 59/. 14O13 171/4

60.001

50.000 9

40.000 w

30.000

Z

0

10.000 &

z

0.0

-Unnn

-I.. U'
0ý
0ý
CDa
C:

C>-

ca
(D
C>
A)

TIME SECONDS I

aa0D
ca

0D

ca
aý
CDl

0
CD

c0

33849-4



1500.0

1250.0

1000.0

~'750.00
507.00

2500.00

0.0

340.51

300.00

2 250.00

- 200.00

, 150.00

100.00

50.000

0.0

0
40 R 8

TIME It SECONDS I

2132.0

2500.0

2000.0

1500.0

1000.0 .

500.00

32.000

60.001
ui

$0.000 N

I-

40,000

-.-C
30.000

z

20.000
U.

0
u

10.000 c

z
4

0.0 w-

-10.000

FLECI4T SEASIT UNB9LOCKED BUNDLE TEST $ERIL$
RIW 33649 HEAT TRtANSFER COEFFICtiET

RNIs/Vm 8/1 99/Z 155/3 177/4

CD
q0

C,

TIME ( SECONDS

C7
0
0ml

CD

0ý
Ln-

00

0
0
w

33849-5



1201.1

1000.0

800.00

600.00

400.00

200.00

0.0

taoe..

1000.0

800.00

::600.00

200.00

0.0

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000
0o CD D CD CD

C> 2 n C.

TIME C SECONDS)

0D
r0
0,
0ý

4

I

K

I FLECNT-SEASET UNBLOCKED RUNOLE TEST SERIESRUa 33RM9 STEAM TEMPERATURES
CM/IS. " IS I19 91Z/0013 20111

. . .. . . . . . . . it i* - .

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

o e
*

0 CD

TIME ( SECONDS

0
0

0
0
*

0D

C,

C)
0
0D
0Dto
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371.11
350.00

300.00

250.00

200.00

- 150.00

1 100.00z

0.0

FLECI4T-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33049 FLUID TEMPERATURES
CHISYM Z09/1 tj2|S 115ot

CCD C3 CD CD D
C300 0 CD CD9 .. f in W

TINE ( SECONDS I

FLECUT-SEASET UNBLOCKEB BUNDLE TEST SERIES
RUN 33849 THIMBLE TEMPERATURE
CN/SYN 116/1 20212 203/3 U0/41 ?01/5

0

700.00

600.00

500.00

400.00

300.00 -

200.00

100.00

32.000

1371.1

120.0

1o.0

50.00

0.0

2500.0

2250.0

2000.0

1750.0

1500.0

1250.0

O00O.0

750.00

500.00

250.00

32.000

C!

CD

Cl
9

TINE ISECONDS I

.0
9 CD

T

0D

C,
0ý

CD
9
CD

CH 178-7L, 0.99 m (39 in.);, CH 202-41, 1.52 m (60 in.);,
CH 203-7L, 0.30 m (12 in.);, CH 206-7L, 2.82 m (111 in.);
CH 207-41, 3.05 m (120 in.)

33849-7



500.00

400.00

300.00

n 200.00

100.00

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33849 POWER
CH'Sy M 2?31 1 225/2 e27/3

0.0

551.58

500.00

Q30.00

-300.00

20.00

1010.00

0.0

o o0
0 - fu m

TIME tSECONDSI

0
0

0
0

Q
0n

80.001

70.000

60.000

50.000

40.000

30.000

20.000

1O.000

0.0

cj:

C)
9

0: CD C0
9 09

CDaaQo C. oD
fum a

TIME ( SECONDS

C>
0>
0

33849-8



49.987

45.000

40.000

35.000

30.000

-25.000

_20.000

S15.000

a 10.000

5.0000

0.0

7.2501
7.0000

6.0000

5.0000

4.0000

3.0000

2.0000

1.0000

0.0

0ý
CD ý m 0,

9 9 a a
CD CDaCD CD a3

"I w wl

TIME ( SECONDS

C0
ca
C
C,40

20.684
20.000

17.500

15.000

12.500

• 10.000

7.5000

0.
S5.0000

2.5000O

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33849 DIFFERENTIAL PRESSURE
CH/SYm 248/I 249/2

3.0000

2.5000

Z.0000

1.5000

1.0000

0.5000

0.0
CD
09

C CD

TIME I SECONDS

0
0

0
0

0
0

0a
US

0
0

0a

33849-9



°°

8oo
TIME (SECONDS)

88 8

50.000

40.000

< 30.000

2 0 .000

10.000

0.0

FLECHT SEASET UNBLOCKED BUNOLE TEST RUN 33849
MEASURED BY TURBINE METER
RATE OF FLOODING

1.9685

1.7500

1.5000

1.2500

1.CO0O

0.7,00

0.5000

0.2500

0.0

4

°.

ooo

TIME tSECOHdOS)

1. 00004

0.7500

- 0.5000

40.2500

40.0

,02500

-0. 500C

-0. 7500

-t.0000

0
0!

TIME (SECONDS)

00
0"

0

FLECHT

RATE

SEASET UNBLOCKED BUNDLE

OF MASS INTO CARRYOVER

TEST

TANK

RUN 33849
Z.O6
2.0000

1.5000

1.0000

0.5000

0.0

-0.5000

-i.0000

"I

4m

4J

0-

a-

4

I.5O00

-2.0000
-2.2046

°°O

oo8
oo 0
oC

TIME (SECONDS)

0

33849-10



o0
TIME lSECON0S)
o

8

0.5000

0.4000

0.3000

0.2000

0.1000

0.0

214.57

200.00

175.00

150.00

FLECHT SEASET UNBLOCKED BUNOLE TEST

EFFLUENCE RATE FROM EXHAUST ORIFICE

RUN 33849
1.1023

1.0000

0.8000

0.6000

0.4000
0

0.2000

I1I

Ii- i - i - -i-ih

0.0

oo
,,p.°

oo
oo m 0,

TIME (SECONDS)

TIME (SECONOS$

duS

m
,B

a0 S
S

S.
I

I
. I

FLECHT SEASET UNbLOCKEO SUNOLE TEST -NUN 33849
I-MASS INJECTED ?=TOTAL MASS INVENTORY
3=STEAM OUT 4-L10UIO COLLECTED S-MASS IN 1UNOLE

IT

125.00

100.00

75.000

50.000

25.000

473.03
450.00

400.00

350.00

300.00

50.00

200.00

150.00

100.00

50.000

0.0
0.0

0[

0

0
0

TIME 4SECONOS)

9
o S

33849-11



3. 7500

3.5000

Li 3.0000

2.5000

2.0000

< 1.5000

- 1.0000

0.5000

0.0

10.000 L

8.0,00

8.0000

4.0000

2.0000

0.0

o. . 0 0 0 0 0

0 U E N C H T I M E S (S E C O N D )

33849-12



3.500m

3.0000

Z.5000

. 2.0000
4

- 1.5000

0.0m

1.2500

1.0000

0.1500

0.5000

0.2500

0.0

rL&CNI-SCASIT UNILO•K[ OUBNDLE TEST SERIES
RUN j35$9 OIlFriENIIAL PRESSURE
CuiSYM 1lo/1 lOSIf 1021I II36S

_ -. -
,7 I,

TIME I SECONDS I

LrLECHT-SEASET UNBLOCKEO BUNOLE TEST SERIES
RUN 33049 VOID FRACTION
CeHSYM lo/•1 106/I 110/13 14/4

0.5800

0.5000

0.000

0.30400 -

a.

0.1 00 '&

0.0

C2
9
c

TIME I SECONDS I

o C)
C9 o0

33849-13



i.500

3.0wo

ZL5m0

0.0

1 .o0000

0.70

O.5000

0.25000

0.

FLEC01-t.SAi( UNB3LOCKED BUNDLE iS, SERIES0
RUN 31849 DIFFERENTIAL PRESSURE

0

00

TIm t SECONDSO

FL ECHT-SEASET UNBSLOCKCED BUNDOLE TEST SERIES
RUNi 33041 VOID FRACTION
cwisvm tim/I el t26/3 130/4

.5800

.500

.4000 -

.300

.2mc
U

V.
V.

U
a.

0.0

0

9
C3

C0
C!
8

TIME I SELONiOS I

0 a C
9

33849-14



3.0O000

2.5"0

-Z.00)O

1.00

0.0

€

FLECU?$(SASFt UWALILSD OVUOLE If$? 5SIUS
BUStnm DIrgISC1TIAL PEmSS04g

nm S S 8 8

L LECHI-SEASET UNBLOCKED MUOLE TEST SERIES
Ru% 233S9 VOID FRACTION

S
3

a
&

d0.W0

).u6tX

0.0

0.3000-

1.2500

1.0000

0.7500

0.5000

wa

0.2500

0.0
aa
a
aa

,a

O

TIME I SECONDS

aa
aCD

aa
a
a

0

0

33849-15





FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 33903

Date: 7/20/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

8810 C (1619'F)

2.3 kw/m (0.70 kw/ft)

40.1 mm/sec (1.58 in./sec)

52°C (1250 F)

Uniform

4G, 5G, 1113K, 1213K, 13JK

Elevation

0.61

1.22

1.83

m

m

m

(24 in.)

(48 in.)

(72 in.)

Initial

Temperature

139 0C (2830F)

164°C (3270F)

180°C-1980 C
(3560F-3880F)

124 0C-1970 C
(3560F-3860F)

1910C (3750 F)

137°C-1430C
(278°F-289°F)

132°C (271°F)

Maximum

Temperature*

1080C (226 0 F)

133aC (271 0 F)

258°C-3490 C
(497°F-660°F)

177 0C-2990 C
(350°F-5700 F)

1330C (271'F)

1290C (264°F)

1290C (264°F)

2.44 m (96 in.)

2.74 m

3.05 m

(108 in.)

(120 in.)

3.35 m (132 in.)

*At 40 seconds after flood

C. Comments

Rod 123 and the surrounding seven heater rods were disconnected for this test and

all subsequent tests.
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20o19LIv

2. 6- 02" 6.- 0

3(S-0
3CS-?

4 1.8-0

4L 6l- 6

5l1- a

Is 4- 11J 8-4
Si11- 4sill- 6

70 6- 0
78 8- 4
polo- 0
7811- lb

ls6- 4
70 7- 4
709- 3

76 5- 0

TH4-

7x 9- 3

OHI- 0

78. 6-6
?HC 8- 0

1oll- 3

89K 4- 0
8E0 6- 0

3N 4- 0
an 6- 6

8¢8-080110- 0

9c 7- 0
9C 9- 3

96 1- 0
96 3- 3
9611- 0

91 5- 0

98 6- 2

1006- 6

11 ?- 6
111 9- 3
11011- 0

120 6- 0
129 6- 0

12F 6- 6

lINlSTIAL
CWA. ISO AiT F1L0043

col1, 1)

10 1288.
50 1512.

1? 1364.
28 1452.

1" 1346.
141 1347.

12 1269.
146 1132.
115 62s.

Sy 1497.
142 1127.
162 843.174 81..

84 1638.
119 1449.
151 1029.

23 15117.

59 1619.

120 1417.
132 1350.
152 1038.

FLICN1 fISt? UNSLOCKIP SUN.o4 TEST $92185
"Ue Posts 33703

Ot I1114 lIgEATNI8 TURtAROURO UCINCH
1T ftaTt I I tSI 1TIM 1 TE13PW•8t51

( ) (@ ()GCuSW ft14 P)

1413.
1?798.

1488.
1584.

1410.
1608.

ins.

7"9.

1406.
1381.

u48.

1709.
1347.
1146.
Up7.

1885.
1717.
1289.

1679.

1909.

1748.
1682.
1339.

1443.
111.

766.

1418.
1888.
1678.
1189.

887.
1422.
1603.
1222.

1673.
1314.

638.
1327.

?92.

1690.
1849.

1759.

1130.
1265.
791.

1443.
1794.

1825.

125.
225.

124.
133.

264.

261.

143.

137.
249.
124.

212.
219.
304.
173.

247.
228.
260.

161.

290.

261.
332.
301.

128.
28?.
132.

129.
339.
308.
344.

'?.
125.
229.
3US.

192.
274.

24.
88.

213.

164.

288.

249.

275.
271.
216.

129.
206.

275.

23.0
43.5

28.0
27.0

12.0
52.5

77.0

22.5
123.0
107.0

'3.5
".5
'7.5
87.S

45.5
45.0
60.5

27.5

59.5

52.0
61.0
77.0

22.0
90.5
90.5

21.5
76.5
9?.S

131.0

9.5
26.5
45.0

107.0

37.5
?7.0

6.0
13.0
90.0

36.0

60.5

68.0

61.0
6$.0
88.5

22.0
45.0

55.0

S13.'59.

856.
825.

824.
816.

5419.

80.
73?.
649.

861.
720.
608.
549.

1066.
920.
654.

951.

991.

864.
M7S.

686.

$15.
641.533.

814.1023.
"I8.661.

706.
832.
839.
674.

7.4.
720.

S86.
823.
590.

941.

833.

?55.

919.
635.
594.

824.
936.

931.

@'ANC(
I IPA1

178.0

142.9167.9

243.0

263.6

247.0

99.0
269.6
216.0

162.0
Z9.o
335.0
506.3

177.3
230.8
292.0

135.0

1I,.0

245.0
264.0
294.0

98.5
N18.093.0

96.1
2W.0266.1
319.0

30.1
96.0

I75d
320.4

228.0
295.0

12.5
6?.5

26S.0

136.9
198.9

207.4

249.9
31P.0
260.1

91.4
186.5

200.0

13
163
177

1499
140
164

5
15
61

165

109
153

2
8

171

24
46

93

124135
112

16

66

102

131.
831.
634.

1289.
1549.
1370.
845.

840.
1296.
1575.

$48.

1182.
1040.

614.
1239.

S79.

1526.

1161.

1510.

1454.
99'.

$75.

1314.
1588.

1550.
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1500.0

1250.0

1000.0

750.00

• 500.00

250.00

0.0

FLECNT-SEASET UIINLOCKEO BUNDLE TEST SERIES
SRUM 23SO$ CLAD TEMPERATURE
CIU"SM .. I I*I2 1 124/ 163/I

C, p 05 0 C,
- U;.,, •

c• .f" In.#
TINE I SECONDS

FILECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33903 HEAT TRANSFER COEFFICIENT
CH/SYm •/1 1312 124/3 163/4 _

2732.0

2500.0

2000.0

1500.0
'K

1000.0

4

500.00

32.000

60.001
u.

a
50.000 A

40.000 &

30.000
z
Lu

U20.000 LL.U
Lu
0

10.000 L

z

0.0

340.57

2 300.00

x

250.00

200.00

150.00

100.00

50.000

0.0

C0
c0

! CD

C3(

TIME ( SECONDS

0
0 C-

0D
to

c-
C.
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1500.0

1250.0

1000.0

750.00

~500.00

250.00

0.0

fLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
U 303 CLAD TEMPERATURE

C-,/-SYMl sit 59/2 140/3 ty714e

LL

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

a
a

TINE ISECONDS I

a C0

310.57

300.00

I

250.00

-- 200.00

150.00

100.00

S50.000

0.0

C,

z

w

0

I-

uJ

U-

W

I--

z

c,

c0

CD e. DC

-i 4. W n

TIME ( SECONDS)
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1500.0

1250.0

1000.0

750.00

500.00
4

250.00

0.0

VLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
I RUN 33903 CLAD TEMPERATURE

CSY1. ,I/ 155/,3 177,

D 0- 0D

TIME ( SECONDS I

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 33903 HEAT TRANSFER COEFFICIENT
CH/SYm 0/1 91/2 155/3 1?771

r

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

340.57

, 300.00
I

, 250.00

-200.00

150.00

S100.00

550.000

0.0

60.001

C,0
50.000

I-

20.000 LL

30.000 I.-

Lu

0.0

-10.000 :

.Y

o 0
0

0

TIHE t

00
0
0

0 0
0

0
0
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1000.0

800.00

600.00

4 400.00
I

200.00

0.0

Ins's

1000.0

800.00

600.00

4 e00.00

9 200.00

0.0

FLECHT SE ASET UNBLOCKED BUNOLE TEST SERIrES . . . .

RUN 33%03 STEAM TEMPERATURE
CH/SYM 185/1 19I42 19513 alO/l1

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

0
0

0 0
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 34006

Date: 7/25/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.27 MPa (39 psia)

882 0 C (16200 F)

1.3 kw/m (0.40 kw/ft)

15 mm/sec (0.59 in./sec)

510 C (124 0 F)

Uniform

4G, 5G, 11IJK, 1213K, 13JK

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

141 0C (2860F)

175 0C (3470F)

181°C-219 0C
(358°F-4260F)

191°C-2020 C
(3760 F-3 96°F)

1660C (331 0F)

1350C-1500 C
(277 0F-3020 F)

127°'C-1360C
(267°F-277°F)

Maximum

Temperature*

820 C (180 0F)

1290 C (264 0F)

408OC-6420C
(7660F-11880 F)
287°C-7360 C
(5490F-13560 F)

156 0C-3430C
(313°F-6490 F)
132 0C-2980 C
(269°F-568°F)
1269C-1390 c
(2590F-2630F)

*At 205 seconds after flood

C. Comments

Power decay of inside power zone was lower than specified by approximately 7
percent.
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rLtCO? 56453? A*..OCKto st"Ll vast lnal
" w Na40l 34.V,&

gmaa. 11 ui FL004 lVPtkA!U.S 3184 TriJ TT"EAfA1T* TU:K
ti8 F) (lao F) 49.8 1) (SIC$1€)$ io" F) (SICOPS)

20 4- o 10 1171. 1455. 186. 48.0 85. 141.0
to 4- 0 so 1521. 1i51. U4. 115.0 972. 283.5

3c S- 0 I1 1305. 1.90. Its. "4.0 827. 201.1
3C S- 7 28 139. 1533. 194. 70.0 A69. 24•.

L. 8- 0 129 1324. 1875. S51. 158.0 823. 429.0
41. - 4 147 1372. 1M. 536. 151.0 8o "9.6

SI11- 0 1" 4Q. 1314. 672. 334.0 S. 543.0

sj 4-. 0 t2 1274. 1493. 220. 67.5 835. S4.0
sj 8- 4 ¶44 1138. 1925. 789. 199.0 720. 46.85
sji1- 4 Its 60. 0361. 742. 319.0 107. 558.0

ft &- 0 aS 1464. 1754. 290. 92.S 961. 24Z.4

re 8- 8 142 1112. 4164. 506. 199.0 031. 47S.0
7010- 0 162 8M8. 149. 6.2. 240.0 652. 528.0
7911- 6 174 642. 1099. 45?. 204.0 606. 552.0

71 4- 4 84 1610. 2012. 402. 116.0 9"9. 288.3
71 1- 111t 1471. 1979. 508. 156.0 876. 393.5
26 9, 3 151 1030. 1761. 171. 239.0 744. 493.S

is s- 0 23 104. 1782. 278. 68.5 991. 206.9

6J 6- 0 59 1620. 2087. 467. 116.0 1100. Z84.9

7- 8 120 14S1. 1986. SiS. 177.8 871. 407.8
r" a- 0 132 1327. 1950. 623. 215.0 412. 4Q7.5
7p 9- 3 152 1021. 1812. 791. 241.0 757. 497.0

an 4- 0 13 1323. 1514. 191. 63.5 8O. 14.0
8a10- 0 143 126. 1756. 931. 320.0 710. 535.9
&"11- 4 177 625. 1296. 672. 325.0 818. s64.0

SK 4- 0 14 1301. 1517. 216. 68.5 891. 140.9
SK 4- 4 99 1553. 2075. 523. 176.0 1003. 330.6
8K 8- 0 140 1362. 2078. 716. 217.0 846. 447.9

KIO-. 0 164 845. 1753. 908. 306.0 700. 534.0

an 2- 0 5 828. 88. 60. 37.5 74r. 54.8
in 4- 0 15 1283. 1476. 193. 65.5 584. 140.9

846- 0 61 1528. 1897. 369. 116.0 1102. 776.1
1110- 0 165 841. 1529. 68. 261.0 733. SZ4.0

9€ 7- 0 109 1445. 1911. 468. 136.0 794. 357.1
9f 9. 153 1026- 1695. 649. 239.0 791. 489.9

961- 0 2 686. 860. 24. 14.5 64S. 22.9
96 3- 3 8 1222. 1343. 121. S3.5 84. 104.0
9611- 0 111 601. 11.85. 883. 340.0 641. 567.0

pi 5- 0 24 169?. 1735. 259. 70.3 1001. 204.9

98 6- 2 46 Iss?. 2025. 468. 11M.0 93S. 291.7

10to- & 93 1497. 1855. 359. 154.0 830. 373.0

11 1- 6 124 1444. 2082. 418. 176.0 938. 403.3
118 9- 3 155 1004. 1719. 715. 240.0 698. 503.8
11111- 0 172 800. 1|27. 827. 350.0 410. 544.9

1z8 4- 0 1 128. I668. 184. 64.0 884. 141.5
128 6- 84 1547. 1876. 32. 113.0 9153. 271.6

121 6- 6 102 1523. 1945. 422. 117.0 942. 31.9
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1203.0 TLECHT SEASET UNBLOCKED BUNDLE TEST SERIES

RUN 34006 STEAM TEMPERATURE

CHISYM 195/1 194IZ 195/3 ztO/4 J2000.0
1000.0 15.••¢•.• •1750.0

800.00 
1500.0

1250.0 -
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 34103

Date: 7/31/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature

at 1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

8850 C (1626 0 F)

2.4 kw/m (0.74 kw/ft)

38.1 mm/sec (1.5 in./sec)

510 C (123 0F)

Uniform

4G, 5G, 11IJK, 121JK, 13JK

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

Initial

Temperature

140 0 C (284 0 F)

186 0 C-196 0 C
(3660 F-3850 F)
197 0 C-2430 C
(3870 F-4690 F)

211°C-232 0 C
(412°F-4510 F)

185 0 C (365 0 F)

137 0 C-1630 C
(279 0 F-3250 F)

129 0 C-1410 C
(264 0 F-2860 F)

Maximum

Temperature*

73 0 C (163 0 F)

1150 C (239 0 F)

93 0 C-1330 C
(200°F-2720 F)

131°C-5120 C
(267 0 F-9530 F)

1290 C (2640 F)

1280 C (264 0 F)

1720 C (261 0 F)

2.74 m

3.05 m

(108 in.)

(120 in.)

3.35 m (132 in.)

*At 144 seconds after flood

C. Comments

The power was increased by 5.7 percent for this test and all subsequent tests to

compensate for the eight additional disconnected rods.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 34209

Date: 8/1/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.14 MPa (20 psia)

8890 C (1636°F)

2.4 kw/m (0.72 kw/ft)

27.2 mm/sec (1.07 in./sec)

32 C (900 F)

Uniform

4G, 5G, 1113Kp 1213K, 133K

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

119°C (2470F)

147 0C (2960F)

1570C-198°C
(315-°F-38BSF)
148 0C-1860 C
(2990F-3670F)

1430 C (290°F)

111°C-1270 C
(232°F-261°F)

109 0C-1140 C
(228°F-237°F)

Maximum

Temperature*

600 C (140 0 F)

110 0 C-1140 C
(230°F-2380 F)

229 0 C-6450 C
(4450 F-11930 F)

109°C-5690 C
(228°F-1056°F)

1080 C (227 0 F)

1070 C (224°F)

1060C (2230F)

*At 165 seconds after flood

C. Comments

Inside power zone was approximately 5 percent lower than specified.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 34316

Date: 7/2/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

889 0 C (1631 0 F)

2.4 kw/m (0.74 kw/ft)

25 mm/sec (0.97 in./sec)

510C1190 C (124 0F-2460 F)

Uniform

4G, 5G, 1113K, 1213K, 133K

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

1330 C (272 0F)

160°C-1680 C
(320°F-335°F)

1720 C-2090 C
(342°F-4090 F)

178°C-1930C
(353 0F-3800 F)

1610C (3220F)

1330C-1450 C
(271°F-2930F)

1290C-1350 C
(265 0F-2750F)

Maximum

Temperature*

234°C (4533F)

2620C-4920 C
(5030F-918°F)

5420C-777 0 C
(1008°F-1431°F)

439 0C-5530 C
(8270F-1028DF)

131 0C (2670 F)

1290 C-1670 C
(264°F-333°F)

129°C-1350 C
(264°F-275°F)

*At 122 seconds after flood

C. Comments

Subcooling change with respect to time was exponential Instead of linear as
specified.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 34420

Date: 8/6/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.27 MPa (39 psia)

11190 C (2045 0 F)

2.4 kw/m (0.74 kw/ft)

38.9 mm/sec (1.53 in./sec)

51 0C (1240 F)

Uniform

4G, 5G, 11IJK, 121JK, 133K

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.13 m (84 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

129 0C (265°F)

1970C (3870 F)

219°C-3000C
(4260F-5720 F)

223 0C-2840 C
(4340F-5440 F)

2360C-2680 C
(4570F-5140 F)

1950C (3830 F)

137 0 C-158°C

(278°F-3170F)

1320C-1410C
(270 0F-2860F)

Maximum

Temperature*

730 C (163°F)

1250C (2570F)

1430 C-5830 C
(290 0 F-10820 F)

261 0 C-6620 C
(502 0 F-12240 F)

264°C-6230 C
(508°F-11540 F)

130 0 C-1580 C
(2660 F-3170 F)

129 0 C (2640 F)

129 0 C (2640 F)

*At 123 seconds after flood

C. Comments

None
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 34524

Date: 8/7/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

878 0 C (1612 0 F)

3.0 kw/m (1.0 kw/ft)

39.9 mm/sec (1.57 in./sec)

520 C (125°F)

Uniform

4G, 5G, 1113K, 121JK, 13JR

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Ini tial

Temperature

138 0C (2810F)

160 0C (320&F)

222 0C-250'C
(431°F-4820F)

1760C-2000C(349cF-392°F)

1820C (3590F)

133 0C-1400C
(272°F-284°F)

131°C-1320 C
(267°F-270°F)

Maximum

Temperature*

97'C (2070 F)

133 0 C (2710 F)

279 0 C-4860 C
(535 0F-9070 F)

134°C-3730 C
(273°F-7030 F)

131 0 C (268°F)

1310 C (2670 F)

1295C-1490C
(264°F-3000 F)

*At 62 seconds after flood

C. Comments

None
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,IN a- 0

3C S- 1

Sll- 0

Si 4- 0
Si 4- 6
Sill- 6

7116-0

6810- 0
P311- A

lo 6- '70 1-6
709- 3

76 5- 0

1j.6- 0

7i118- 0
in9- 3

8n 4- 0
81.10- 0
8ull- 6

&K 4- 0
8K 6- 6
SK a- 0
8K10- 0

8m 2- 0
81 4- 0
8s 6- 0
8110- 0

9c 1- 0
9C 9- 3

961- 0
963-3
9611- 0

91 5- 0

9o 6- 2

1006 - 6

118 9- 3
11311- 0

120 4- 0
120 6- 0

12F 6- &

TIMIIIAl
CPLAh. 160 AT OLOO9

(016 1)

10 1263.so I SO.

17 1351.
28 1441.

129 131M.
14? 1316.

168 630.

la 12"4.
146 MIII.
17s S94.

5 1432.
142 1108.
162 633.
176 64?.

FA 1629.
119 1478.
151 999.

23 1527.

59 1604.

120 1463.
132 1329.
152 1018.

FLCCNI lA3131 "LO,906(I9 10I
Ka~ 01.48 34524

MAJ11MA T3I*9RATUXI
MOCRAIL101 fist
(06 14) (696 F)

1500. 216.
1061. 374.

1573. 222.
1639. 241.

1721. 409.
1711. 404.

869. 238.

1481. 236.
1425. 313.

W04. 211.

1783. 351.
1423. 315.
1224. 391.

948. 301.

2063. 435.
1850. 372.
1444. 446.

1818. 291.

2199. 595.

1955. 492.
1"4. 515.
1441. 429.

VAS tl! llll

T~ISAOLUO amLc"
l1in. TEPaUIBLOIU

SICOMOS) ('46 f)

29.5 897.
64.0 1038.

35A 932.
33.5 9.

66.0 862.

64.0 853.

90.0 495.

31.5 869.
76.0 7Q2.

101.0 541.

52.0 927.
11.0 716.
93.0 638.

107.0 515.

76.0 1173.
52.0 923.

105.0 109.
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89.0 1196.

76.0 938.
75.0 898.
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29.5 910.
143.0 728.
120.0 535.

34.5 901.
91.0 1133.

130.0 924.
126.0 679.

10.5 142.
34.5 918.
91.0 1207.
92.0 704.

49.5 813.
119.0 755.

6.0 613.
23.5 874.

120.0 $19.

$1.0 10S4.
16.0 965.

116.0 869.

91.0 982.
90.0 682.

122.0 597.

27.0 908.

15.0 1014.

83.0 1036.

1Im

119.0
256.6

185.9
226.7

393.9
394.5

462.0

120.0
425.9
454.0

221.9
445.0
500.9
520.0.

257.4
356.9
480.0

168.7

265.6

370.0
399.9
443.0

118.0
456.0
476.4

115.0
293.5
396.8
476.3

34.0
115.9
246.1
473.0

319.9
443.0

14.0
77.0

450.9

174.9
269.0

294.3

354.9
411.0
431.0

117.0

253.7

282.?

13
163

I??177

99
140
164

S
1561

165

109
153

2
8

171

24

46

93

124
15$
172

16

66

102

1284.
810.
591.

1258.
1505.
1341.
830.

848.
1285.
1554.

836.

1470.
1020.

632.
1228.
624.

1531.
1531.

1490.

1453.
1000.
615.

1283.
156S.

1523.

1508.
1264.

845.

1491.
2092.
1833.
1284.

924.
1510.
2021.
1321.

1777.
1453.

6"9.
1378.

905.

1846.

2046.

1919.

1912.
1430.
934.

1504.
1989.

2082.

?24.
454.
253.

233.
586.
492.
454.

76.
225.
468.
485.

306.
433.

37.
150.
281.

31S.
$15.

429.

459.
430.
319.

221.

424.

$59.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 34610

Date: 8/8/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.14 MPa (20 psia)

892°C (1637 0 F)

1.4 kw/m (0.42 kw/ft)

21 mm/sec (0.82 in./sec)

320C (90'F)

Uniform

4G, 5G, 11IJK, 121JK, 133K

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

109°C (228 0F)
1430 C-1540 C
(293°F-309°F)

170°C-2130 C
(338°F-415°F)

160°C-1930 C
(320°F-3790 F)

1490 C (300 0F)

117 0C-1310 C
(242°F-2670 F)

113 0C-1170 C
(235 0F-2430 F)

Maximum

Temperature*

54 0 C (129 0 F)

960 C (204'F)

1120 C-3970 C
(234°F-7460 F)

1090 C-5560 C
(228°F-10320 F)

1070 C (225 0 F)

1060 C-1580 C
(223°F-317°F)

1060 C (2220 F)

*At 228 seconds after flood

C. Comments

Power decay of inside power zone was lower than specified by approximately 8

percent.
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cIClKl $1CAS1 tL0(1140 S!Mipt( 11is S1(I15S
RtU MN [t(* 34610

cN*a. U *T FLOOD 1ItoIwle•I• RISE TIlVt 10e8O16108( ll1t
IM|1 )1 (016 1) (016 F) CEC1u0[S) (914 F) (UCtc*44

je 4- 0 10 1265. 1394. 129. t0.0 1M0. 16o.0
2" 6- 0 s0 ISM1 11i. 196. 97.0 9341. 214.2

XC 5- 0 It 1S99. 1434. 135. 41.O 709. 215.1
3( 3- 1 28 1309. 1532. 143. 48.S 116. 254.0

4L. f- a) 1t9 1311. 1632. 315. 91.0 74Z. 412.6

4L. 8- 6 141 1316. 1625. 309. 91.0 160. 412.1

UII1- 0 1"8 615. 191. 103. 201.0 416. 455.0

5j 4, 0 12 12.2. 1391. 133. 4.5 121. 1".0
Sj 0- e 146 1101. 1509. 393. 234.0 "9. "45.?
3%t.. 6 115 569. 114. 14S. 05.0 515. 441.0

# o- 0 S? 1454. 1660. 214. 76.0 3. 233.9
* •- 6 14 1107. 13SS. 21.0. 138.0 593. •4.0
01c- 0 146 811. 1179. 36Z. 155.0 54Z. 506.8

?ell- 6 176 622. 905. 202. 185.0 426. 493.1

70 6- & 04 1615. 1911. 301. 98.0 960. 267.2
71 1- 6 119 1411. 1163. 312. 138.0 811. .80,0
10 9- 3 131 1010. 1452. 441. 184.0 489. "1.1

16 S- 0 23 1468. 1652. 164. 42.0 908. 1970.1

rj 6- 0 39 1607. 1921. 314. 15.0 1092. 201.9

ym ?- 6 120 1447. 1179. 332. 102.0 050. 367.0
7K 01- 0 132 1321. 1119. 398. 116.0 189. 419.6
?A 9- 3 152 1006. 1393. 38W. 111.0 129. 441.0

so 4- 0 13 1300. 1429. 129. 41.0 191. 140.6
0410- 0 163 161. 129a. 505. U0.0 556. 491.4
6olhl- 6 17? 39Z. 751. 160. 174.0 46a. 453.0

"' 4- 0 14 1276. 14.22. 145. 4,5. 163. 139.0
U4 6- 6 99 1534. 1881. 354. 141.0 953. 332.9
uh 0- 0 140 1341. 1749. 407. 144.0 169. 430.5
8410- 0 164 $22. 1302. 480. U29.0 559. 494.0

Sl 2- 0 5 783. 821. 4,4. 19.0 632. 41.1
Sm 4- 0 Is 127r. 1413. 136. 43.0 788. 141.0
so. 6- 0 61 1515. 1802. 267. 96.0 1034. 269.6
su,1- 0 165 820. 1201. 381. 135.0 S92. 493.0

9C 7- 0 109 14,4,. 1761. 314. 135.0 119. 351.0
9C 9- 3 153 1016. 1421. 405. 180.0 633. 460.0

94 1- 0 2 610. 628. 13. 10.0 571. 18.0
96 3- 3 0 1196. 1265. 69. 25.0 139. 96.5
9611- 0 171 591. 051.. 263. 168.0 442. 435.0

91 5- 0 24 1470. 1644. 166. 60.0 921. 199.4

91 6- 2 46 1544. 1898. 355. 111.0 SM0. 291.0

1006- 6 93 1491. 1?93. 295. 142.0 190. 323.9

111 7- 6 12. 1441. 13M. 397., 142.0 s15. 393.8

11t 9- 3 155 975. 1425. 449. 188.0 519. 4,86.0

1111- 0 172 508. 994. 306. 169.0 532. 432.4

120 4,- 0 16 127?M 1399. 122. 40.0 11M. 139.9

120 6-. 66 1555. 1001. 246. 100.0 9"9. 214.2

120 6- 6 102 1518. 181$. 356. 115.0 056. 319.9
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 34711

Date: 8/9/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.13 MPa (19 psia)

8880 C (1630'F)

1.4 kw/m (0.42 kw/ft)

17 mm/sec (0.67 in./sec)

330 C (910F)

Uniform

4G, 5G, 111JK, 121JK, 13JK

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial
Temperature

119 0 C (2460 F)

167 0 C- 1730C
(333OF-344 0 F)

185 0 C-2330 C
(3650 F-451 OF)

189 0 C-21 1C
(372 0 F-41 10F)

162 0 C (3240 F)

124 0 C-1440 C
(255 0F-291 0F)

I 120 C-1230 C
(233 0F-2540 F)

Maximum
Temperature*

560 C (132 0 F)

103 0C (217 0 F)

101oC-114 0 C
(215°F-2380 F)

109oC-687 0 C

(228°F- 1269°F)

108 0 C (2270 F)

107 0 C-224 0C
(225 0F-4350 F)

107 0 C (225 0 F)

*At 310 seconds after flood

C. Comments
Significant bundle distortion occurred in the center of the bundle between the
1.52m (60 in.) and 2.27m (90 in.) elevations. Power decay of inside power zone was
lower than specified by approximately 8 percent.
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a'. 4- 0
all 6- 0

3c 5- 0
X S- I

.4L 0- 4

5111- 0

SJ 4- 0
SJ 8- 6
5J11- &

718 6- 0
78 8- 6
1910- 0
1811- 6

10 6- .
lb 1- 6
10 9- 3

IS 5- 0

l?1 6- 0

11- &
' 6- 0

7'9- 3

81 P.- 0
8"10- 0
Sa111- &

&K P.- 0
8K 6- 6

8610- 0

8.12- 0
•1 6- 0
8.16- 0
8.110- 0

96 7- 0
9c 9- 3

96 1- 0
96 3- 3
9611- 0

91 5- 0
91 6- 2

1006- 6

III 7- 6
111 9- 3
11111- 0

120 4- 0
120 6- 0

1*F 6- 6

ITIaIIAL

10 1263.so 1494.

11 129z.
24 1311.

I) 1316.
1IV 131S.

168 611.

12 1253.
166 1134.
115 56.

51 1645.16* 111•.

162 816.
116 621.

84 1610.
119 1473.
151 1020.

23 1613.

59 1603.

120 1446.
132 1325.
152 1020.

16(6.11 Sf8511 LUS10(O( 81,11
"UN I'.1.t1 541,1

V["1[tAgqM 4151 (

f)25. 161.

1198. 306.

146*. 111.

151. 600.

1969. P3*.
1139. P23.

925. 315.

1466. 191.
1651. 516.

938. 392.

1121. *76.

1666. 332.
1254. S38.810. 268.

1880. 607.
1534. 5IP..

t103. Z30.

2019. 416.

1896. 4A0.
1863. Si8.
1556. 536.

1[ 11|$ S1A06|11S

(1110.01) (VIC, I I

51.0 165.
115.0 993.

53.0 114.
19.0 156.

129.0 761.
129.0 155.

266.0 663.

50.0 741.
255.0 645.
328.0 23r.

109.0 930.
112.0 517.
141.0 5".
155.0 681.

116.0 928.
132.0 806.
221.0 676.

15.0 939.

84.0 1012.

153.0 f'6.
169.0 165.
1F5.0 668.

47.0 s5.
264.0 513.
247.0 686.

68.0 805.
1V0.0 1004.
111.0 716.
219.0 583.

28.0 660.
52.0 809.

126.0 1126.
175.0 616.

136.0 71.
218.0 666.

12.0 59*.
45.0 789.

218.0 688.

79.0 986.
135.0 86?.

1?0.0 801.

116.0 826.
229.0 519.
199.0 566.

51.0 80,.
124.0 99".

wxwe.
Uf~v

T/1[S

161..

saz~7

24'.**

492.6

518.0

U3S.?

16F.9
535.8

513.0

593.5
563.0
596.9

365.8

34.2.5

617.9
50?.7
313.8

155.9
594.9
583.0

156.9
38•6.2
510.0
591.6

54.0
156.7
311.8
581.9

6*6.3

550.0

$0.0
101.0
555.0

*26.8

384.9

US3.A
582.0
553.3

154.9
3*5.8

13
163
11

1699

140
164

5
15
61

165

109
153

2
a171

24

46

93

124
155
172

1666

1305.
to$.574.

1285.
1538.
1367.
833.

791.
1278.
1689.
836.

1655.
1016.

619.
1191.

619.

167M.
1569.

1502.

1653.
1005.
620:

1*75.
1542.

1470.
1494.
911.

1463.
1984.
1921.
1516.

86?.
1469.
1838.
1316.

1847.
1502.

63%.
1292.
1012.

1698.

2035.

1880.

1977.
1565.
1031.

1632.
1889.

1963.

165.
681.

337.

178.
446.
576.
683.

56.
172.350.

681.

393.
686.

18.
101.
393.

221.
"66.

378.

5$2.
641.
416.

158.
347.

102 1519. 446. 168.0 838. 315.6

34711-2



1500.0

t250.0

1000.0

750.00

500.00

250.00

0.0

, 340.57

, 300.00

x

250.00

- 200.00

150.00

100.00

50.000

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 34815

Date: 8/10/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.14 MPa (20 psia)

8950C (1643 0 F)

2.4 kw/m (0.74 kw/ft)

25 mm/sec (0.98 in./sec)

94 0C (221 OF)

Uniform

4G, 5G, 1IIJK, 1213K, 133K

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial
Temperature

1 180 C (244 0 F)

136 0 C-1490 C
(2770 F-3000 F)

158°C-2060 C
(316°F-4030 F)

171oC-191 0 C
(340°F-3760 F)

151 0 C (304 0 F)

122°C- 134 0C
(252 0F-2740 F)

112 0 C-1200 C
(234 0F-2480 F)

Maximum
Temperature*

11 IOC (231OF)

I IOOC (2300 F)

115 0 C-6350 C
(2390 F-11750 F)

109 0 C-5690 C
(228 0 F-10570 F)

108 0 C (227 0 F)

107 0 C (2250 F)

106 0C (2230 F)

*At 188 seconds after flood

C. Comments
Significant bundle distortion occurred in the center of the bundle between the
1.52m (60 in.) and 2.27m (90 in.) elevations. Power decay of inside power zone was
lower than specified by approximately 5 percent, and there were flooding rate
oscillations of approximately 8 percent throughout the test.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 34907

Date: 8/13/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

8970 C (1648 0 F)

1.4 kw/m (0.42 kw/ft)

S1 mm/sec (0.45 in./sec)

510 C (123°F)

Uniform

4G, 5G, 1113K, 1213K, 133K

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial
Temperature

1410 C (285 0F)

141OC-173 0C
(2850 F-3430 F)

2330C-2520C
(4520 F-4850 F)

185 0 C-227 0 C
(3650 F-441 0F)

182 0C (360 0F)

138 0C-1520C
(281 °F-305 0F)

133°C-1 390C
(272 0 F-2820 F)

Maximum
Temperature*

610C (141OF)

720 C (162 0 F)

940 C-2400 C
(202OF-464 0 F)

7350 C-7810 C
(1355 0 F-14380 F)

158°C-2780 C
(316OF-533 0 F)

129 0C-294 0 C
(265 0 F-5620 F)

129 0 C (265 0 F)

*At 327 seconds after flood

C. Comments

Significant bundle distortion occurred in the center of the bundle between the
1.52m (60 in.) and 2.27m (90 in.) elevations. Test was scrammed at 279 seconds
after flood because of high rod temperature. There were severe pressure
oscillations throughout the test.
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calculated for channel 124.

34907-3



1500.0

1250.0

1000.0

750.00

• 500.00

250.00

0.0

FLECHT-SEASET UNKLOCKED BUNOLE TEST SERIES

Run 3%901 CLAD TEMPERATURE
£CN/SYN Si/ 55We 14O/3 17I1

273Z.0

Z500.0

2000.0

1500.0 -

t000.0

500.00

3Z.000
Cý

9
C C
C! 9
C2 C2

TIME 4 SECONDS I

C3

C3C;
C3
9 CD

C>
co

340.57

300.00

' 250.00

2 200.00

S150.00

- 100.00

• 50.000

0.0

Z

0
(N

ir

z

4-

LU
U.

CC

o C
* 0

0

CC2 C> CI C>

CD Cý 0, 05 c
C> C C> CD C1
ra m U.S to

TIME ( SECONDS I

NOTE: Heat transfer coef ficient was not
calculated for channel 59.

34907-4



1500.0

t250O.

1000.0

:
750.00

S500.00

0,0

300.00
1

, 250.00

200.00

.= 150.00

100.00

- 50.000

0.0

FLECHT-SEASET UNSLOCKED BUNDLE TEST SERIES
PUN 24130? CLAO TEMPERATURE
EM/SY4 $/I SSWt |15/3 I7/41

2 732.0

2500.0

2000.0

1500.0

1000.0 -

0

TIME t SECSOM I

0a

aal

Wuu ulJ

32.000

6O.00I

50.000 9
(N

40.000
9-

U-
30.000

Uo
20.000c

-IU.UUU
o> o 0 0D

TIME ( SECONIDS )

C>
03
to

34907-5



12l6.1

1000.0

800.00

,. 600.00

400.00

200.00

0.0

1106.6

1000.0

800.00

600.00

4 500.00

200.00

0.0

a200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

K

o~ CD 0ý 0

oj 0m 0 0n

TIME 4 SECONDS I

00

0
0

FLCNT.-SAST UILOCK0D .UNDLE TEST SERIE1 t
RUN 3sRO? STEAM TEMPERATURES
CHISYM ISMI 9SSi& 2001 aOl/N

A A•

2200.0

2000.0

1750.0

1500.0

t250.0

1000.0

750.00

500.00

250.00

32.000

'a
0

S

4

z

o
0

TIME I SECONDS I

0 o
C
0

SJ

34907-6



371.11
350.00

300.00

250.00

200.00

150.00

50.000

0.0

1371.1

1250.0

1000.0

750.00

= 500.00

I-

ýo m 40 0 0

CD Co C3 03 CD 0oC3 0. , 40 0
40 u ell in t

TIME I SECONDS I

FLECNT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 34907 THIMBLE TEMPERATURE
C HISM 20211 205/2 207/3

/L 3 a\

700.00

600.00

500.00

400.00 -

300.00 -

200.00 .

100.00

32.000

2500.0

2250.0

2000.0

1750.0

1500.0

1250.0
C

1000.0

750.00

500.00

250.00

32.0000.0

CD
o2o

0 -" 40
cu

0
0

0
0m

CD 0
0

0
0
U.'

CD
to

TIME ( SECONDS I

CH 202-4C, 0.61 m (24 in.);, CH 205-4C, 1.52 m (60 in.);,
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 35050

Date: 8/14/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.14 MPa (20 psia)

7580 C (1397°F)

1.6 kw/m (0.48 kw/ft)

25.9 mm/sec (1.02 in./sec)

43 0C (109'F)

Uniform

4G, 5G, 1113K, 1213K, 133K

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial
Temperature

114 0 C (238 0 F)

136 0 C (276 0 F)

133 0 C-i 74 0 C
(272 0 F-3460 F)

141oC-1710 C
(286OF-340 0 F)

135 0 C (275 0 F)

1 150 C-1230 C
(239 0F-2530 F)

11 l°C-114 0C
(231°F-238 0 F)

Maximum
Temperature*

79 0C (1740F)

I 10oC (2300 F)

163 0 C-3860 C
(3250 F-7260 F)

131°C-324 0 C
(268 0 F-615 0 F)

108 0 C (2270 F)

107 0 C (2250 F)

107 0 C (2240 F)

*At 84 seconds after flood

C. Comments

Significant bundle distortion occurred in the center of the bundle between the
1.52m (60 in.) and 2.27m (90 in.) elevations. Power decay of center power zone was
lower than specified by approximately 6 percent.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 35114

Date: 8/15/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

8920 C (1638 0 F)

2.4 kw/m (0.74 kw/ft)

25 mm/sec (0.98 in./sec)

1230 C (253 0 F)

Uniform

4G, 5G, 11IJK, 121JK, 13JK

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

Initial
Temperature

1390 C (2820 F)

1540 C-1630 C
(309°F-3260 F)

169 0 C-2090 C
(336 0 F-4090 F)
176°C-2040C
(348°F-4000 F)

1660 C (330'F)

141OC-1490 C
(285 0 F-3010 F)

134°C-1390 C
(2740 F-2820 F)

Maximum
Temperature*

1320 C (270 0 F)

132 0 C (270 0 F)

118 0 C-1370 C
(245 0 F-2790 F)
1350 C-678°C
(275°F-1253°F)

1330 C (272'F)

1340 C-1430 C
(273°F-2890 F)

131°C-136 0C
(267 0 F-2770 F)

2.74 m

3.05 m

(108 in.)

(120 in.)

3.35 m (132 in.)

*At 266 seconds after flood

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52
m (60 in.) and 2.27 m (90 in.) elevations. Power decay of center power zone was
lower than specified by approximately 5 percent. There was a step increase of 8
percent in flooding rate approximately 25 percent of the way through the test.
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0.0

735.66
700.00

600.00

500.00

400.00

300.00

200.00

100.00

0.0

TIME ISECONOS)

333.69

300.00

Z50.00

700 .00

FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 35114
I=MASS INJECTED 2=TOTAL MASS INVENTORY
3=STEAM OUT NoLIOUlO COLLECTED 5=MASS IN BUNDLE

150.00

100.00

50.D00

0.0

-TM ISECPC-N 0 C

,a,

35114-11



3. 7500

3.5000

3.0000

2.5000

2.0000

< 1.5000

-' t.0000

0.5000

0.0

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35114 * 0

[ 2OUENCH TIMES (ALL T/C) + COLD FILLMNE

~4WD 4

451

* m
- l ~ l-

I.-

10.000

8.0000

6.0000

4.0000

2.0000

0.0

C)

0
C)
C) a

NCH TIMES

C)

S E

C:)
Cm

C ) 0 N0 -
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3.9990

3.500G

3.0000

Z.5300

2 2.0000

- 1.5000

1.0000

0.5000

0.0

1.2500

t1.0000

0.7500

0.5000

0.0

f~tC7-SES~lUNBLOCKED BUNDJLE TEST SENIIES
Auk 35114 OIF FRECTIONPRISR

A _ _ _ A
v0/ 110/wv. it.--

J__________ J__________ ___

TIEISEODN

r.5800

0.5000

0.000

0.3000

0.2000

0.1000
L

0.0

C3 -

C3
TINE I SECONDS I

S. S

35114-13



3.9950

3.5000

3.0000

2.5000

.O0000

- .5000

1.!00100

0.5000

0.0

1.2500

1.0000

0.7500

0.5000

0.2500

0.0

FLECHT-SEASET UNBILOCKED BUNDLE TEST SERIES
AU% 15114 DIFFERENiTIAL PRESSURE

CH ?/lY t1t 2t/t 12513 Its/it

~~AI

0.5900

0.5000

0.4000

0.3000 -
a.

0.?000

0.1000

w

0.0

o
a

S T
TINE SECONDS I

S

C
a

C

c* c* C C2

fu c" 0 CI

TIME ( SECONDS)
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3.9990

3.5000

3.0000

1.5000

2 2.0000

- 1.5000

1.0000
L

0.5000

0.0

1.2500

1.0000

0.7500

0.5000

N
a

S0.2500

0.0

FLECCI-SEASET UNBSLOCKEDBNLE TESTo SERIStmc
RUN 35114 DIFFERENTIAL PRESSURE

-HSy - 31/ tillf? --1 -i 145/4_

0.5900

0.5000

0.4000

0.3000

0.2000

0.t000

0.0

a.

4..,
4..,
4*9
N
a.

0

C!

C

00
%aQ
R,

c Co
t" de

TIME I SECONDS I

C
C
C'a

aa

CD

co

CD
9

9 C)
Q e

CD D a0 C3 4 CD

CD QC CDCD Q CD2 2
ev " w P.4

TIME f SECONDS

o0 CD

35114-15





FLECHT SEASET LNBLOCKED BUNDLE

SUMMARY AND COMMvENT SHEET

Run 35212

Date: 8/16/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.14 MPa (20 psia)

8790 C (1613°F)

1.4 kw/m (0.42 kw/ft)

11 mm/sec (0.43 in./sec)

32°C (°90 F)

Uniform

4G, 5G, 1113K, 1213K, 133K

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

119 0 C (247 0 F)

150°C-1630 C
(302°F-326&F)

236 0 C-254°C
(456 0 F-4900 F)

176°C-230°0C
(3490 F-4460 F)

1930 C (380 0 F)

117 0C-134 0 C
(242 0 F-2'740 F)

112 0C-118 0 C
(234°F-244 0 F)

Maximum

Temperature*

69 0 C (157°F)

143°C (2890 F)

4920 C-7010 C
(918OF-12940 F)
490°C-5880C
(914°F-10900 F)

3800C (716°F)

124 0 C-1580 C
(256 0 F-3160 F)

1220 C (252 0 F)

*At 186 seconds after flood

C. Comments

Significant bundle distortion occurred in

m (60 in.) and 2.27 m (90 in.) elevations.

flood because of high rod temperature.
3521:

the center of the bundle between the 1.52

Test was scrammed at 178 seconds after



101IILEV

2. 4- 0

3C5. - p

4L 6- 0

44. a- 6

5111- 0

Si '- 0
5i 8- 6
Si11- 6

70 6- 0
e 8- 6
7810- 0
?all- 6

?D 6- 4
70 7- 6
76* 9- 3

76 5- 0

?J 6- 0

71' 7- 6
ya 890
1N 9- 3

TINITIAL
CHAN. no AT FLOOD

(DIG F1

10 1266.

so 1536.

I? 1291.
2a 1395.

129 1309.
141 1309.

16" 60*.

1? 12 i2.
1.6 1091.
175 560.

S? 14-56.
142 1112.
162 815.
176 621.

64 1590.
119 1470.
151 1014.

23 1489.

**aAD THIRa O

120 1405.
132 1311.
152 1001.

fLICTI "1AS"? UNeLOCKED C+URDLE T(Sl StRIIS
RUN NW4[Rm 35212

MAXIMUM TEMPERATURE TURNAROUND
TIMPIRATURf mits Tin TI

(DIG F) (DIG F) (SECONDS)

1555. 289. 108.0
1983. 447. 146.0

1503. 292. 112.0
1735. 340. 145.0

1926. 617. 173.0
1912. 603. 173.0

1044. 436. 180.0

1588. 346. 108.0
1818. 727. 15.9.0
1001. 447. 180.0

1872. 417. 146.0
1670. 55M. 173.0
1361. 5546. 173.0
991. 370. 174.0

2222. 632. 174.0
2085. 614. 14?.0
1688. 604. 178.0

1885. 396. 142.0

QUENCH
I'.PAEAlV.DB

(DIG F)

909.
905.

829.1112.

690.
684.

427.

932.
606.
45.9.

815.
652.
533.
502.

1304.
9('2.573.

933.

759.
745.
551.

(SIC Out#. S)

195.0
239.0

216.0
227.8

2?1.9
2?2.0

282.0

19.0
280.9
276.0

226.9
280.2
292.9
263.0

229.8
255.0
284.0

217.0

264.0
274.0
281.0

COUPL I DATA-

2040.
1973.
1655.

635. 173.0
662. 1?3.0
654. 173.0

sn 4- 0
shib- 0
s8iI- 6

SK 4- 0
84 6- 6

8K10- 0

8" 2- 0
aN 4- 0
sh 6- 0
8N1o- 0

95. 7- 0
9C 9- 3

94 1- 0
94 3.. 3
9611- 0

91 5- 0

91 6- 2

100 6- 6

111 ?- 6
li1 9- 3
11111- 0

120 4- 0
12b 6- 0

12? 6- 6

13
163
171

1499
140
164

5
15
61

165

109
153

28
a11

124

Iss93

124

172

16
66

102

1299.801.
582.

1217.
1521.

1344.
820.

821.
1276.149$.
809.

14.49.
1011."

615.
1202.

616.

1591.15.68.

1028.

1607.
2166.
2045.
1461.

920.
1581.
1965.
1386.

2038.
1642.

652.
1381.
1126.

292.
667.
446.

330.
639.
701.
641.

9,.

305.
469.
517.

588.
631.

37.
180.
509.

357.
A,

'59.

685.
627.
483.

287.
559.

6W3.

104.0
180.0
180.0

110.0
174.0
175.0
180.0

56.0
107.0
1M3.0
174.0

148.0
173.0

24.0
76.0

180.0

141.0

172.0

175.0
174.0
180.0

100.0

113.0

149.0

883.
603.
459.

95.1.
1091.

816.
562.

713.
913.
918.
517.

721.
616.

643.
914.
45S3.

895.

956.

820.
570.
081.

934.

1052.

1226.

195.7
294.0
286.0

193.9
244.9
273.0
293.0

82.6
195.8
236.9
294.0

255.9
282.0

34.0
150.9
267.0

217.0

246.?

263.0
285.0
2$1.0

195.0
237.0

234.0

1475. 1832.
SH IN R M O C 0 U P L 1 OAT

1497. 1956.

1448. 2133.
1000. 1628.
617. 1101.

1274. 1560.
1550. 2108.

1498. 2140.
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1500.0

1250.0

1000.0

750.00

, 500.00

250.00

0.0

FLECNT-SEASET UNBLOCKEO BUNDLE TEST SERIES
RUN 3521? CLAD TEMPERATURE
CN/SYN t11 We/ 124/3 16 3/4

op Cl 0 0D 0 0
CD !2 0 0Do i - - CU o ou

TIME ( SECONDS 3

i • " " " LEC"T SEASEr UNBLOCKED BUNDLE TEST SERIESi

RUN "S21' MEAT TRANSFER COEFFICIENT
CNISIM ý11 1312 12413 163/4

I *7

vi

2732.0

2500.0

2000.0

1500.0 -

1000.0

500.00

32.000

60.001
U.

0

50.000

40.O000

30.0o00

20.000 2,.-
ui

30.000 cc
Lu

0.0

U,-
U-

Lu

0nnn

340.57

300.00

2 250.00

200.00

- 150.00

100.00

a50.000

0.0

.-.- ~ t _______ t -.- ± -~-.-.- ± ______ ± -~.-.- ± -.--.--.- I -

o •L

CD
(2 CO

TIME C SECONDS

0
0

0
0
CU LA

0>

C0
m

0)
V0
m

00d

35212-3



1500.0

1250.0

I000.0

' 750.00

W 500.00

zsoo

25.00

0.0

4:
€

fL[CI1'-SEASET UNBSLOCKED SUNDLE TEST SERIES
RUN 35212 CLAD TE14PERATURE

F - -FC /S I V /I it/ 1 
171/

40

FLECT SESETUNBLCKEDBUNLE TST SR30

50

________ ________40

___________________________30.

2732.0

2500.0

2000.0

1500.0

1000.00

32.000

340.57

300.00

I

250.00

- 200.00

Z 150.00

100.00

50.000

0.0

.001

.000 9

I-

.000

'.000
z

'.000 U

0
u

1.000 cr

z
0 w-

.,-

4
'.000

01 Co02
TE S

TIME ( SECONDS

cý
cý

cý
0:s

35212-4



1500.0

1250.0

1000.0

" 750.00

500.00

250.00

0.0

iLICHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35212 CLAD TEMPERATURE
CH/SYS S/I 1112 158/3 I'll,

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

C 0.

TIME ( SECONDS i

340.57

300.00

, 250.00

200.00

150.00

100.00

- 50.000

0.0

GO.001
•lFLECHT SEASET UNBLOCKED BUNDLE TEST SERIES U

RUN 35Z1Z HEAT TRANSFER COEFFICIENT
. . CH/ YM 8/1 99/2 155/3 1771/4

Lu
9

50.000 L

40.000

30.000

zooo
20.000 u.

.-

0
u

_______10.000

L-

z
0.0

i-
-1. -0

03
S

c0

0 0ý

t2

CD
9

0D
0ý

c0
0ý
0~

CD
CD
m u-A

CD

c0

TIME ( SECONDS )
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120.g

100.0

800.00

600.00

4 00°00
4W.

2•00.00

0.0

12aO.S

1000.0

800.00

600.00

4 ,00.00

200.00

0.0

RECINT SEASET UNSIOCKED RUNDLE TEST SERIES
BUN 3r A2 ST(AN TENPERATURE
C. IIS/I ISM/2 1S /1 2101O

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

9
C3

o (o4

TINE C SECOlNOS

C2
m

C2 0
0

0
0
U,

CD
40

4

K

S

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000
00
0

0
0

o
o n %n 03 0 0 0

TIME ( SECONDS)

35212-6



371.11
350.00

300.00

250.00

200.00

- 150.00

100.00

50.000

0.0

Run 2t2

FLECHT-SEAS(T UNBLOCKED BUNDLE TEST SERIES
9 35 9 FLUID TEMPERATURES

CHISTIN 20911 ell/z 211/3 215/4

700.00

600.00

500.00

400.00

300.00

200.00

100.00

32.0000.0 C3 C3 C2 CD 0 Co C

9 9 C2 C C Cl C2 0
CD 9 i CD in 0CD I fua cu

TIME ( SECONDSI

1371.1

1250.0

tO00.0

'. 750.00

250.00

0.0

2500.0

2250.0

2000.0

t750.0

1500.0 -

1250.0
a

1000.0

750.00

500.00

250.00

32.000
CD C C . CD C3, C.

9 9 CD ~ C3 c CDo , . - . . ,
Co 0 b0 Cý c 0 0

TINE 4 SECONDS I

CH 202-4C, 0.61 m (24 in.); CH 205-4C, 1.52 m (60 in.);
CH 207-41, 3.05 m (120 in.)

35212-7



500.00-- ---- -
•OoO - IFLEENT-SEASET UNBLOCKED BUNDLE TEST SERIES I

RUN 3sa1 POVER
CHISYM ZZ311 ?5IZ 1 27/3

400.00

300.00

200.00

U

100.00

0.0 a--Q 50.000A

CC

9 C D C D o C 2 4,) 0 o

TIME ISECCONS i

500.00 RUN 3521 PRESSURE

<7 
21 

70.000

400.00 _60.000

50.000

300.00

CL 
40.000

30.000

20.000 c

100.00
10 .000

C2 CD c 0. CD CD 0D

9 2 0 ý CD 0 ý ý C 0C. o ,. .,
9 IN 0 SECOoS )D

TIME SECONDS)

35212-8



49.987

45.000

40.000

35.000

30.000

25.000
4L

- 20.000

15.000

cc 10.000

5.0000

0.0

20.684
20.000

17.500

15.000

12.500

< 10.000
4L

7.5000
IZ

5.0000

2.5000

0.0

03 C 0 0~ C2 CD D

9 0 CD D 01 D 0>
o * 0 o 0o 0 0o 0

T 0M0 0 0O 4D
in - - eu E

TIME ( SECONDS

C>
CD0"

7.2501
7.0000

6.0000

5.0000

4.0000 -

a_

3.0000

2.0000

1.O0000

0.0

3.0000

Z.5000

2.0000

1.5000

1.0000

0.5000

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35212 DIFFERENTIAL PRESSURE
CH/Sym 248/1 ?49/2

0-
03

In

0
0

0
0

o0

TIME C SECONDS

CD
90D
0"
U.)

0o
09 0n

0
C.

35212-9



0 o
0

TIME tSECONOS)
0 0

0

200.00

175.00

150.00

125.00

t:oo.oo

75.000

50.000

'5.000

0.0

- FLECHT SEASET UNBLOCKED BUNDLE TEST
MEASURED BY TURB!NE METER
RATE OF FLOODING

RUN
7.8740

35212

7.0000

i 5.0000

i 5.0000

,.oooo

3.0000

2.0000

1.0000

0.0
oo 0o

4

°.
0

g T 0

TIME (SECONOS)

g

,.0000

2.0000

I

4 0.0

a-2. 0000
4

- .0000

-5. 00('7

ao oooo

TIME (SECONDS)

a 8 g

FLEC T SEASET UNBLOCKED RUNDLE TEST RUN 352t2

RATE OF MASS INTO CARRYOVER TANK

11.023
10.000

1.5000

5.0000

2.5000

0.0

-2.5000

-5.0000

-7.5000

- I10.000
-11.0213

I

I

40
88

TIME (SECONDS)

g g g

35212-10



1.0000

0.9000

0.8000

C.7000

0.6000

.400

0.3000

0.2000

0.1000

0.0

09O:6O

2C0 .00O

175.03

150.80

I25~
S100.00

75.000

50.000

25.000

0.0

2.204S

2.0000

1.7500

1.5000

1.2500

1.0000

0.7500

0.5000

0.2500

1

4

I
4

oT ( SE C 0 0S

TIME (SECONDS)

a

V°
a 0

TIME (SECONDS)
o° a C

C
0

0

8
S

0.0

500.05

300.00

300.00

IFLECHT SEASET UNBLOCKED BUNOLE TEST RUN 35212
.=MASS INJECTED 2=TOTAL MASS INVENTORY
3=5TEAV "UT 4=LIOUI0 COLLECTED S=MASS IN BUNDLE

I

200.00 <

150.00

0.0
B
.o

TIME SECONDS)
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3.7500

= 3.5000

_ 3.0000

v
2.5000

z

_ 2.0000

< 1.5000

-• 1.0000

0.5000

0.0

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35212

OUENCH TIMES (ALL 1/0 + COLD FILL LINE*..

4WD

z

10.000 w

8.0900

6.0000

4.0000

2.0000

0.0
0

o i
cU NC

TIMES

(SE
C 0 ND

35212-12



3.9990

L.5000

3.0000

2.5000

2.0000

- 1.5000

1.0000

0.5000

0.0

FLECCT-SEASET UN4BLOCKED BUROLE TEST SERIES
RUk 3512 OIrFERC,[TIAL PRESSURE
CU/SyM tO1I/ 10512 10/3 113/6

TIME 4 SECONDOS

VLECHT.SEASET UNBLOCKED BUNDLE TEST SERIES

rUa 35212 VOID rRACTION

CmN/SVm l/ 102/11DB 110/3 1141,.

. .. / ........

o______ I.
CL

0. 5100

0.5000

0.4000

0.3000
4L

0.2000

g

0.1000

0.0

1. 2500

1.0000

0.7500

0.5000

i1 0o 500

0.0
4*
CD

C

S
TIME I SECODSs I

S. S
S

S
$

Si
S

35212-13



3.9990

3.5000

3.0000

2.5000

- 2.0000

-. 5000

1.2500

!.0000

0.7500

0.5000

N

: 0.2500

0

0.0

I~~ VLECC.4-SEAS'T UNILOCKEO lutiLif TEST SERIESRUN 35212 DIFFERENTIAL PRE$SURE

CN/SVm 133/1 137/ 413?4/

--- - - --- ~ * -

TIME ISECON'SU

FLECHT-SEASC! UNILOCKED 8UNDLE TEST SERIES
RUN 35112 VOID FRACTION

0.5800

0.5000

0.40or

0.3000

0.2000

0.1000

N

*1,

N
0.

0.0

C

C

TIME I SECONDS I

S S C3
9

35212-14



3.9990

3.5000

3.c000

?.5000

- ?.oooc
4

- 1.5000

1.0000
if
B.

fLCCN?.SEAS(t U?4BLOCft(O SutEOiL TEST SERIES
AUli 35 2U DOlif.ItAl PRSSUNE
rot/SYM 117/1 1~i? 153 1?9/'

0.5800

0.5000

0.4000

0.3000

0.?000

n. 1000

if

4~~

if
a.

0.5000

0.0

1.?500

1.0000

0.7500

0.5000

i 0.2500

0.0

0.0
a
C
a

a

TIME I SECONDS I

S
$

3 CD CD CD

CD aý en an a D

TIME 4 SECOND$

Q

a
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMIMENT SHEET

Run 35304

Date: 8/17/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

915°C (1679 0 F)

2.4 kw/m (0.74 kw/ft)

25.9 mm/sec (1.02 in./sec)

510 C (124 0 F)

Uniform

4G, 5G, 11IJK, 121JK, 13,3<

Elevation

0.61 m

1.22 m

1.83 m

(24 in.)

(48 in.)

(72 in.)

Initial

Temperature

132 0C (2690F)

1610C (322°F)

1690C-2190 C
(336°F-426°F)

1730C-2270C
(344 0F-440DF)
1620C (3249F)

140°C-147°C
(284°F-2°96F)

133 0C-138 0C
(272 0F-2800F)

Maxi mum

Temperature*

780C (1730F)

133 0C (2720F)

120°C-138C
(248°F-280°F)

2750C-6810 C
(527F°F-12580F)

1350 C (2750F)

1310C (2670F)

1300C (2660F)

2.44 m (96 in.)

2.74 m

3.05 m

(108 in.)

(120 in.)

3.35 m (132 in.)

*At 203 seconds after flood

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52

m (60 in.) and 2.27 m (90 in.) elevations. Power decay of inside power zone was

lower than specified by approximately 5 percent.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 35426

Date: 8/23/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

8860 C (1627 0 F)

2.54 kw/m (0.773 kw/ft)

2.42 kw/m (0.737 kw/ft)

2.08 kw/m (0.633 kw/ft)

25.7 mm/sec (1.01 in./sec)

520 C (1269F)

FLECHT

4G, 5G, 11IJK, 121JK, 13JK

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial
Temperature

135°C (2750F)

1540C (309 0F)

187°C-2320 C
(3690F-4500F)

158°C-1980 C
(316°F-3 89 0F)

167°C (3320F)

136 0 C-1420C
(277°F-287°F)

131°C-1340C
(268°F-2730F)

Maximum
Tem perature*

76°C (1680F)

1310C (267°F)

132 0C-2290 C
(2690F-4440F)

2620C-717'C
(503°F-1322°F)

1290C (265°F)

129 0C (2650F)

1289C (262°F)

*At 230 seconds after flood

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52
m (60 in.) and 2.27 m (90 in.) elevations. Inside two power zones had initial power 5
percent higher than specified and outside power zone had initial power 5 percent
lower than specified. 35426-1
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RUN 35426 STEAM TEMPERATURES
EM/SY(M 1 97f t93/2 20013 O/

AA0 a

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

R201.1

1000.0

800.00

600.00

400.00

N00.00

0. 0
0
CC

9

ý CDo• oo

TIME 4 SECONDS

0
0

0
04.

CD
0
0D
03
kn

0m
0
0D
0D
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371.11
350.00

300.00

250.00

200.00

150.00

100.00

50.000

0.0

1371.1

1250.0

t000.0

750.00

= 500.00

250.00

0.0

FLECHT-SEASET UNSLOCKED SUNDLE TEST SERI -ES
3542 FLUID TEMPERATURES

SY14 zost I zWe ZIS/4

700.00

600.00

500.00

400.00

300.00

200.00

100.00

32.000

*CD

oD

4u4

TIME I SECONDS

01

4"

a

a CD0
an

a
a

Z500.0

?250.0

000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

M50.00

32.000

C

o c
a a D C,

r4 mf

TIME ( SECONDS )

C.
40

CH 202-4C, 0.61 m (24 in.);, CH 205-4C,
CH 207-41, 3.05 m (120 in.)

1.52 m (60 in.);,
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500.00

40J.00

300.00

200.00

S100.00

0.0

551.58

500 .00

oD ) a Q 0>

o - fu m. U

TIME ( SECONDSI

0D
9
CD
0D

rLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35426 PRESSURE
CH/SYM 25211

4r

500.00

300.00

200.00

200.00

80.001

70.000

60.000

50.000

40.000

30.000

Ž0.000

10.000

0.0

0~

0.0
0
0

0 0
0

0 -

TIME ( SECONDS

0
0

0
0

Li,

0
0

0
0
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a,.
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45.000

40.000
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30.000

25.000

20.000

15.000

10.000

5.0000

0.0

ro m

TIME ( SECONDS

7.2501
7.0000

6.0000

5.0000

4.0000 z

3.0000

2.0000

.oo.

1. 0000

0.0

3.0000

2.5000

2.0000

1.5000

1.0000

0.5000

0.0

20.684
20.000

17.500

15.000

12.500

< 10.000
C.

w 7.5000

IL

2.5000

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35426 DIFFERENTIAL PRESSURE
CH/SYM 248/1 249/2

10
9

o) C
o 9

cu m

TIME ( SECONDS

0
0

0
0

0
0

0
0
'A

CD
9
0)
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TIME tSECONOS)

oFLECHT SEAST UNBLOCKED BUNDLE TEST RUN 352 .
MEASURED BY TUR0IN0 METER
RATE OF FLOODING 1.7500

40.000 1.96I

1.500

1.2500

30.000

1.0000 o

20.000 0.7500

0.5000
10.000

0.2500

0.0 0.0

TIME (SECONDS)

riME tSECONDS)

1.0000 2?4
H0FLECHi SEASET UNBLOCKED BUNDLE TEST RUN 35426 6 .0000 •

0.1500 RATE OF MASS INTO CARRYOVER TANK
:3 -- , f 1 1.5000

0.SCO 1.0000

o.7C0 o.sooo

> 0.2500 -0.5000

-1.0000-0.5000

-1.5000
0.7500

-2.0000
-1.0000 -P.7046

TIME (SECONDS)
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ao

0.5000

0.4000

0.3000

•0.2000

0.1000

0.0

27?5.00

200.00

115.00

150.00

125.00

< 100.00
1

75.000

50.000

25.000

0.0

To ( O 0S
TIME (SECONDSI

oo

1.1023

1.0000

0.8000

0.6000

0.4000

0.2000

0.0

547.46

500.00

400.00

300.00 w

200.00 x

100.00

0.0

oo

TIMI (SECONOS)

FLECH. ýtA5(T UNGLOCKE0 BUNDLE TEST RUN 35476
I=MASS INJECTE[ 7=TOTAL MASS INVENTORY I
3,5TE AM OUT 4-L 10LID COLLECTED 5=MAS5 IN 9UNOLE/

oo
uqo

TIME (SECONOSI
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3. 1500

• 3.5000

, 3.30000

2.5000
z

2.0000

< 1.5000

- 1.0000

0.5000

0.0

FLECHT SEASET UNBLOCKED BUNOLE TEST SERIES
RUN 35426 I I I

OlJENCH TIMES (ALL TIC) + COLD FILt LINE H
10.000

_____om It__ IF__ U

_ _ _ _ _ _ _ _ ago"

111F4m

w

w

8.0000

6.0000

4.0000

2.0000

0.0
C>

* 0
U o

0 uE NC[H T

cý

I ME S (SECONDS)

@

tr•
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3.999"

3.5000

3.0000

p.5000

- p.0000

- 1.5000

1.0000

0.5000

0.0

€
C

FLECH"-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35426 OIFFERENTIAL PRESSURE
CH/SYM 101,,I OS/? 109/S 113/4

TIME I

F LEC'IT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35426 VOID FRACTION
CH /SYM IO/I 106/2 110/3 11lt/4

a -6 14% 4

0.5800

0.5000

0.4000

0.3000

0.2000

0.1000

0.0

I.2500

1.0000

0.7500

0.5000

0.0
C
9

0
C.

C 0

TIME ( SECONDS I

0
9

C
8
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3.19 -rLE -C'1-Si AS(T UN4BLOCK[f D OU14OLE TEST SERIES 0.5800

RU14 351 OI~'R~t1IlAt PRESSURE

C041S YM VI?/I III/? It',/3

3.00000.5000

?.5000 

0.400

2.0000 _____ 0. 30U0O

-1.50003 -

TIME CSECOND$ I

FLEC,4T-SEASET UNBLOCKED BUNDLE 1(51' SERIES
RUN 35426 VOID rRACTION

CH"S. le 1 1200203 13/

0. 75LO

0.5000

S0.250c__ ___

0.

cý CD .

C fu C"

TIME ( SECONDSI

0,

C
C2

Q
9

8
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3.9990

3.5000

3.0000

?.5000

2.0000

- 1.5000
B

1.0000
.

0.

0.50{

fLEC"I-SEASET UNBSLOCKED BUNDOLE TEST SERIES
*UW 35426 DIFFERENiTIAL PRESSuRE
CHISym 133/1 W3/2 141/1 145/4

A0mm

0.5800

0.5000

0.4000

0.3000
0.

0.Zo00

0.1000

£

0
0

B
0.

0.0
0

0(-l
0

T"Ml

0
0

00

SSECOkiO$

Q
Cp0
0

0

0

.n

0

CD0
0

1.2500

1.0000

0.7500

0.5000

0

£0.to00

0

M. CD0 CD Ccn

TIM • S I
TIM[ I SECONDS
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 35557

Date: 8/24/79

Boiloff Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Initial water level

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.41 MPa (60 psia)

135 0 C (275 0 F)

1.38 kw/m (0.422 kw/ft)

3.053 m (120.2 in.)

138°C (281 0 F)

Uniform

4G 5G, 11IJK, 1213K, 133K

Elevation

0.61

1.22

1.83

m

m

m

(24 in.)

(48 in.)

(72 in.)

Initial

Temperature

134°C (2730 F)

1330 C (271 0 F)

il OC-1330 C
(232 0 F-2720 F)
1360C-1400 C
(277 0F-2 840 F)

1410 C (2850 F)

1400 C (2840 F)

1420C (2870F)

Maxi mum

Temperature*

1440 C (292 0 F)

1749C (3450F)

2950C -418°C
(564 0F-7860 F)

3220 C-3960 C
(613°F-7350 F)

2630C (506'F)

1860C-2150 C
(367°F-4200 F)

145°C-1520 C
(2940 F-3070 F)

2.44 m (96 in.)

2.74 m

3.05 m

(108 in.)

(120 in.)

3.35 m (132 in.)

*At initiation of reflood

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52

m (60 in.) and 2.27 m (90 in.) elevations. There was 4.8 percent mass loss through

steam probes.
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1375.0

1250.0

1000.0

750.00

500.00

I

250.00

2.2222

2500.0

2250.0

2000.0

1750.0

1500.0

w

1250.0

1000.0

150.00
I

500.00

250.00

36.000

CD CD C
c n 0ý c

CDI

.2 0; C o

TIM SECONDS

cý

0

113.52

I100.00

75.000

50.000

25.000

0.0

-25.000

-50.000

-56.761

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35557 HEAT TRANSFER COEFFICIENT
CH/SYM 2/)

T Ti

20.000

15.000 C4

IX

10.000

M.
z

5.0000 u
u

0
0.0 u

cc
z

-5.0002 <
c-

-10.000
-- - i + i i

C
CD
90
(U

C

C

(U

CD
cý

C)
C>

0C>

TIME ( SECONDS

(m
CD
0
co 0

C -.
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1375.0

1250.0

1000.0

750.00

500.00

I

250.00

2.2222

1 113.52

100.00

75.000

50.000

25.000

0.0

-25.000

-50.000
-56.761

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35557 CLAD TEMPERATURE
CH/SYM 5/1

n CD C3 c CD CD CD CD CD
9 9 9 9 9 cý CD 9 9S9

o ý Q CD CD 0; C> 02 0

S" ""TIME ( SECONDS'

FLECHT SEASET U48LOCKED BUNDLE TEST SERIES
RUN 35557 HEAT TRANSFER COEFFICIENT
CH/SYM 5/1

2500.0

2250.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

36.000

4

I

I-

20.000

0La

15.000

10.000

i.-

z
5.0000 w

w
0

0.0 L)

z
-5.0002 <

I-
I-

_.(b Ann

-- IUUUU

N

0
0

0
U.,
N

9 9
CD CD
CDo
Nu

TIME ( SECONDS

Co

I

CD

0ý
CD
0n
I-

0
0

0
0-~
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1375.0

1250.0

1000.0

750.00

• 500.00

z

250.00

2.2222

Z508.0

2250.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

36.000

I

CD. 0 CD
CD ~
e I

0 C)

TIME CSECONDS

C>

C!

0

113.52

100.00

75.000

50.000

25.000

0.0

-25.000

-50.000
-56.761

20.

FLECT SESETUNBLCKEDBUNLE TST-SRIE

J*ALuM.---.

.0O0

I-
.000

U
OOO0

U
z

1000 w

Li

000

O000

C,

0
0

0
U-,

o o
9 0

I I
TIME ( SECONDS

0o
0o
0

0o
CD
0
0D
U,

cý
•0

0
0D

0,-C
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1375.0

1250.0

1000.0

L 750.00

5 500.00

250.00

2.2222

C

x 1t3.52

100.00

75.000

50.000

S25.000

0.0

-25.000

-50.000
-56.76!

FLECNT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35557 CLAD TEMPERATURE
CHISYM 13/i

.4- -- ~ . ~a-4-

0I

250 .0

2250.0

2000.0

1750.0

1500.0 .

1250.0

1000.0

750.00
I

500.00

250. 00

36.000
0
CD

In

TIME

o 0

C2 H C.)

ISECONDS

n
CD

C> 0
CD

CD 0

CD
CD
0

oo

;-n DOD
U-

15.000
1-

10.000 \I-

zI,-

5.0000 u_
()

wLu

0.0 u

cnz
-5.0002 <

c-

-10.000 '
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1375.0

1250.0

1000.0

L, 750.00

!500.00

250.00

CDC

o C

CD ) ) C>

TIME ( SECONDS

Cl

2500.0

2250.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00 L

500.00

250.00

35.00

20.000

0

15.000

I-

10.000 \

z
5.0000

0.0 o

C,)z-5.0002

_qIf ACnn I

S113.52

100.00

75.000

50.000

25.000

z

0.0

-25.000

-50.000
-56.761 -I .UU

cn) o ) ) >) C>

oý ) C) c) C>

oý C> )C

'u C> U

TIME ( SECONDS

C)
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1375.0

1250.0

1000.0

750.00

S500.00

250.00

2.2222

25O0.0

2250.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00 "
I

500.00

250.00

36.000
o CD CD
0 0 0
CD CD C

I I I

CD Co C> . 0

TIME ('SECONDS

0

I 113.52

, l0.000

- 75.000

00

50.000

0.0

-25.000

-50.000
-56.161

FLEENT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35557 HEAT TRANSFER CqEFFICIENT
CH/SYM 99/1

irk

ýA.

MOO VA P- rv-Aryvvvl

20.000
U-

0

15.000

I

10.000
c-

I-z
5.0000

2

0
0.0 u

z
-5.0002 c

i--
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-Iw10'

I01

0
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0
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0
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9
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50.000
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0•0

-25.000

-50.000
-56.761

0F0eHT seAset UN0LO0CKE 0 BUNDLE T SiRUN 35557 CLAD TEMPERATURE

0 0. 0> 0 CD 0 CD

0 C3 Io 0> Co CD 0 0o,v~ .j Uo 0 Uo - -

ell, • TIME (ISECONDS

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RU!4 35557 HEAT TRANSFER COEFFICIENT
EH/SYM 124/I
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2250.0

2000.0

1750.0

1500.0

1250.0

tO00.0
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500.00

250.00
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I

20.000
La

0

15.000 '
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"1-

10.000
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z

5.0000
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0.0 u
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U)z
-5.0002 <

c-

-10.000
0

0

0
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0o0
0D CD 0>
0 0 0

TIME (SECONDS

0
0
0

0

0
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;
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FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 35658

Date: 8/24/79

Boiloff Test

A. Run Conctions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Initial water level

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.14 MPa (20 psia)

1040 C (220 0 F)

L38 kw/m (0.422 kw/ft)

3.063 m (120.6 in.)

1080 C (2270 F)

Uniform

4G, 5G, 11IJK, 121JK, 13JK

Initial

Temperature

Maximum

TemperatureElevation

0.61 m (24 in.)

L22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

(No housing temperatures available)

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52

m (60 in.) and 2.27 m (90 in.) elevations. There was 3.2 percent mass loss through

steam probes.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMIvENT SHEET

Run 35759

Date: 8/24/79

Boiloff Test

A. RunCondtions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Initial water level

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

1220 C (251'F)

1.38 kw/m (0.422 kw/ft)

3.002 m (118.2 in.)

123aC (2540 F)

Uniform

4G, 5G, 11IJK, 1213K, 13JK

Initial

Temperature

Maxi mum
TemperatureElevation

0.61 m (24 in.)

L22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

(No housing temperatures available)

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52

m (60 in.) and 2.27 m (90 in.) elevations. There was 6.6 percent mass loss through

steam probes.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 35807

Date: 8/27/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

B. Housing Temperatures

0.28 MPa (40 psia)

886 0 C (1628°F)

0.89 kw/m (0.27 kw/ft)

10 mm/sec (0.41 in./sec)

50 0 C (121 0 F)

Uniform

4G, 5G, 11I3K, 1213K, 13,K

Elevation

0.61 m

1.22 m

(24 in.)

(48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

Ini tial
Temperature

108°C (227°F)

184'C-2010 C
(363°F-3940 F)

211°C-2790C
(411°F-5350F)

21 8°C -2 650C
(425°F-509°F)

187°C (3690F)

1380C-158°C
(281°F-317"F)

1310 C-1420C
(268°F-2880F)

Maximum
Temper at ur e*

81°C (178°F)

131°C (2680 F)

140°C-1840 C
(284°F-3 64°F)

654OC-70EPC
(1209°'F-1307"F)

536"C (9970 F)

139°C-429°C
(282°F-8050 F)

133°C-323°C
(2720 F.-6149F)

2.74 m

3.05 m

(108 in.)

(120 in.)

3.35 m (132 in.)

*At 355 seconds after flood

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52
m (60 in.) and 2.27 m (90 in.) elevations. Power decay of center power zone was
lower than specified by approximately 10 percent. There was a 15 percent step
increase in floodinQ rate 40 percent of the way through the test.
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ROOJELEV

2M 4- 0
2" 6- 0

3C 5- 0
3C S- I

&L 8- 0

4L 1- 6

SE11- 0

SJ 4 0
5J 8- 6
Sjll- 6

73 6- 0
73 8- 6
7810- 0
7f11- 6

?D 6- 4
7D 7- 6
7g9- 3

76 5- 0

li 6- 0

7W4 7- 6
M 8- 0

?m9- 3

N 4- 0
8H10- 0
$MIl- 6

S[c 4- 0
8K 6- 6
Se 8- 0
SIe1O- 0

$a 2- 0
sN 4- 0
Bu 6- 0
8,e10- 0

9f 7- 0
9C 9- 3

96 1- 0
963-3
9611- 0

91 5- 0

91 6- 2

100 6- 6

11 7- 6
111 9- 3
IIE11- 0

120 4- 0
12o 6- 0

12F 6- 6

FLICHT SEASET UNSLOCKED BUNDLE TEST SERIES
RUN NUMBER 35807

TINITIAL MAXIMUM TEMPERATURE TURNAROUND
CHAN. NO AT FLOOD TEMPERATURE RISE TIME Ti

(D01 F) (DEG F) (186 F) (SECONDS)

10 1247. 1419. 173. 97.0
50 1466. 1803. 337. 187.0

17 1255. 1474. 219. 121.0
28 1331. 1612. 282. 159.0

129 1301. 1306. SOS. 244.0
147 1300. 1793. 493. 243.0

168 628. 1451. 822. 423.0

12 1266. 1472. 205. 98.0
146 1133. 1903. 770. 305.0
175 589. 1498. 908. 451.0

5Y 1402. 1679. 277. 122.0
142 1125. 1617. 488. 273.0
162 827. 1432. 605. 307.0
176 642. 1128. 486. 480.0

64 1558. 2024. 466. 139.0
119 1466. 2018. 551. 273.0
151 1027. 1812. 786. 335.0

23 1478. 176S. 268. 110.0

59 1600. 2007. 407. 185.0

120 1U09. 1914. 506. 245.0
132 1310. 1867. 556. 301.0
152 1009. 1732. ?23. 362.0

13 1292. 1489. 198. 101.0
163 799. 1847. 1048. 421.0
177 57. 1582. 1005. 479.0

14 1273. 1489. 216. 105.0
99 1499. 2004. 505. 217.0

140 1333. 2031. 697. 304.0
164 820. 1755. 935. 413.0

5 733. 799. 66. 60.0
15 1265. 1460. 195. 100.0
61 1409. 171?. 308. 159.0

165 809. 1486. 677. 360.0

109 1433. 1903. 470. 218.0
153 1020. 1719. 699. 332.0

2 572. S96. 24. 24.0
8 1133. 1230. 97. 69.0

171 617. 1672. 1055. 449.0

24 1445. 1659. 214. 114.0

46 1549. 2032. 482. 215.0

93 1505. 1861. 356. 243.0

124 1446. 2061. 615. 271.0
155 999. 1732. 733. 335.0
172 634. 1500. 366. 449.0

16 1266. 1446. 130. 100.0
66 1477. 1870. 39%. 188.0

QUENCHEMIPREATURE
(DEG F)

938.
1096.

841.
909.

901.

902.

710.

911.
667.
725.

976.
603.
659.
636.

1086.
989.
795.

1047.

1104.

948.
851.
828.

976.
791.
744.

971.
1220.
945.
767.

759.
981.
998.
?37.

839.
783.

590.
882.
738.

1042.
924.

874.

950.
790.
726.

984.
985.

891.

QUENCH
TIME

(SECONDS)

189.1
359.5

265.8
310.S

509.9

509.9

701.9

190.9
563.0
728.0

306.9
5?0.0
652.3
714.9

366.5
474.4
607.8

264.8

339.9

4?9.4
528.4
611.9

190.9
670.0
733.9

185.1
385.6
532.9
669.0

75.4
188.4
354.8
655.6

433.9
604.0

32.0
13.8
705.9

261.8
376.2

392.6

477.9
609.?
702.9

188.8
356.8

396.9218.0102 1522. 1950. 428.
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1500.0

1250.0

1000.0

750.00

, 500.00

250.00

0.0

340.57

300.00

250.00

200.00

150.00

100.00

50.000

0.0

-;:g:9

SFLECNT*SEASET UNBLOCKED BUNDLE TEST s(mIEsRUN 35•07 CLAD TEMPERATURE
CHJSYM 211 1312 124/3 163/4i

9 8
Ta 4 E I

TINE I SECONDS I

2732.0

2500.0

2000.0

1500.0

1000.0 a
0

U

a

a

50.000

40.000

30.000

z
uJ

220.000 U
0
C-)

10.000 Lu

z

0.0 -

- 10.000
C> C> C. 01 01 c

o o CD CD Co CD C

01 C CD D D D Cl Cl C)

TIME ( SECONDS)
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1500.0

1250.0

1000.0

750.00

~5OO1.00
4

FLECHT-$EASET UNBLOCKED BUNDLE TEST SERIES
RUN 35801 CLAD TEMPERATURE

2732.0

2500.0

2000.0

1500.0

1000.0

500.00 -

32.000

2wiloo

0.0

340.57

300.00

2 25C.00

20c.00

15C.00

100.00

50.000

0.0

3
c 3
0 -

3

,lug 4 SECONDS. I

3 I 3.
C
C

60.001

50.000 0

40.000 1

30.000

-30.000

z
U,

20.000 ý'

0
U

10.000 cc
LU

z
0.0

-10.000 '

Co
o 0

00ý oo o° 0 0

TIME ( SECONDS

0o
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. . ..0.. .- . . .-A ... . .7 2.1500.0 J FLECHT-SEASET UNBLOCKED BUNDLE TEST sEIES 2732.0
RUN 35607 CLAD TEMPERATURE
CH/SYM Ill 19/2 155/3 t??7/ 2500.0

1250.0

tooo.o -2000.0

1500.0
S750.00

.- 1000.0 .soo.oo i

250.00 500.00

0 . 0 . . . . .. . . . 3 2 . 0 0 0

TIME ( SECONDS I

340.57 / FLECHT -SEASET UNBLOCKED BUNDLE TEST SERIES 60.001

RUN 35807 NEAT TRANSFER COEFFICIENT0
CH/Sym 8/1 9912 155/3 77/Lu

300.00 --.* 50.000

40.000
200.00 _ _ D

t 00 30.000

C z

100.00 (a
0

0UA A 0.000 c
50.000 u

. . 0 z

0.0 0.0o-o

19:907.:;Zito ~ Lu
(D CD (D0 D CD

o CD 0D CD (D 0ý (D D CD
C> C>0 C> 0D (D (D C)
0o m . I) r0 G.

TIME ( SECONDS )
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1109.6

1000.0

800.00

600.00

400.00

200.00

0.0

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35807 STEAM TEMPERATURE
CH/SYM 185/1 19412 195/3 ?10/4

C . CD L. c In CD

TIME C SECONDS I

R U1, I'll, STEAM TEMPERtATURES$
CO*SY, 1stil 199/2 200/3 20114

0 .

2200.0

2000.0

1750.0

1500.0

1250.0

l000.0

750.00

500.00

250.00

32.000

2o00.0

2000.0

1750.0

t500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

K

a

4

K

1206.6

1000.0

800.00

' 600.00

400.00

200.00

0.0
0
0

o 0
* 0

0 -

00

0
0

m e

TIME ( SECONDS

00

0
0
U.)

0

0

0,
0D
a*
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371.tl | ~FLECUT-SEASET UNqBLOCKED BUNDLE TEST SERIES 700

350.00 RUN 25807 FLUID TEMPERATURES
C ISN 'S 0• / 2111Z 22t/3 2 Is/w

600.00

300.00

250.000 _r"_- _ - _ ____"__ " _ " _ _ _ _ '_ 500.00

200.0000.00

150.00 300.00

S100.00 200
z

- I

50.0000.
100.00

0.0 32.000

,- 750.0 0 0 0 0

0. o ý , , 00

- --

TRME 3 SEC TIONDS MPRAUR

1250.0 CH/ YM 202/t 205/2 20713 2250.0

10000.0

0050..0
1500.0

-750. 00
1250.0 kv

wS 1000.0 "o0 500.00

750.00

-250.00 500.00

2 Z50 .00

0.0 R..... .... 32.000o o 0 0o 0o 0 0
o o o o
o 3, 0 ) 03 40 C5 CD4 a a 0 0ý 0 ao3 km w U,

TIME C SECONDS I

CH 202-4C, 0.61 m (24 in.);, CH 205-4C, 1.52 m (60 in.),
CH 207-41, 3.05 m (120 in.)
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500.00

400.00

300.00

S200.00

S100.00

0.0

CD 0 0 0o 03 40 03 0 5.
o U m in .o

TIME C SECONDS I

551.58 .EHT-SEASET UNBLOCKED BUNDLE TEST SERIES --- 80.00t

RUN 35807 PRESSURE
500.00 CH/SYM 252/1 |70.000

400.00 
60.000

50.000

300.00
-+---- -4- 4,ý 0.000

200.00 30.000

20.000 cc
0. 0,.

100.00

10.000

0.0 o. . . . . .. 0.0
0D -5 Co qo CD

TIME ( SECONDS )
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49.987

45.000

40.000

35.000

30.000

25.000

- 20.000

15.000

10.000

5.0000

0.0

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN m 5807 OJFFERENTIAL PRESSURE
CH/SYN Z45/1 247/2

20.684
20.000

0 0 0 0 0 , 0 0
0L 0 0 0 0 O 0

TINE I SECONDS I

.'---4FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES

RUN 35$07 DIFFERENTIAL PRESSURE

CNISYM 248/t 249/2

7.mtO
7.0"0

6.0000

5.0000

4.0000 -

dL

3.0000

O.O

Z.00100

1.0000

0.0

3.0000

2.5000

2.0000

1.5000 AL

t.0000

0 .5000

0.0

17.500

15.000

12.500

< 10.000

, 7.5000

5.0000

2.5000

0.0

0
0'

0

C3

0 C3 C3 0 0

0l 0C 0 0
0. 0D 0 ý 0m w ~ CD

TIME ( SECONDS
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TIME (SECINDS)

20.000 0.7874
FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 35807

MEASURED BY TURBINE METER

17.500 RATE OF FLOODING 0.7000

15.000 0.6000

-2.500 0.5000

10.0oo 0.4000
o 0

o 0

7.5000 0.3000

5.0000 0.2000

2.5000 0.1000

0.0 0.0

TIME (SECONDS)

TIME (SECONDS)

00. 0100000 0.E0

FLECHT SEASET UNBLOCKED BUNOIE TEST RUN 35807 0.2000

0.0750 RATE 0; MASS INTO CARRYOVER TANK
0.1500

4 4

o, 0.10
- o0.0500 F I I I

0.0250 0.0500

Iz

0.3 0.0500

>-0.0250 >0.0500
o 0

it ~-0.1000 i
-0.0500

-0.1500
-0.0750

-0.2000
-0.1000 -0.2205

TIME (SECONOS)
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oo 0o0o oo oo
TIME ISECONOSI

o o 0 0 0 0
o o 0 0 00

0 0 0 0 04*
0 0 0 0 0 04
* an an ~. we

0.2000

0.1750

FlF-I- FLECHT SEASET UNBLOCKED BUNDLE TEST RUN 35807
0.N409

0.4000
ELUENIC'E, R.ATE FO iUjT141 FIT C E

£

0.1500

0. 1250

0. 1000

c. 0.0750

0.0500

0.3500

0.3000 m

0.2500 ~

0.2000
0

0.1500

0.1000

0.05000.0250

0.0
c;0 0 9o

TIME (SECONDS)

oooo
0.0

338.1I

300.00

.0a
Iid

0o
TIME (SECOWOS)

02 T SIn
Si 5 8

FLCHT SEASET UNBLOCKED BUNDLE TEST RUN 35807
=1M MASS INJECTED ZnTOTAL MASS INVENTORY

]-STEAM OUT NLIOUID COLLECTED 5.MASS IN BUNDLE'

125.00

100.00

75.000

50.000

25O.00

ZO0.O0

150.00

200.00

50.000

0.0

25.000

0.0

C!

CD

C,

0 0 0 0

O, C 0 0

- an toa
TIME (SECONDS)
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3.7500

3.5000

3.0000

2.5000

2.0000

< 1.5000

-J 1.0000

0.5000

0.0

FLECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35807 o

0UENCH TIMES (ALL T/C) + COLD FILL LINEI -
_ _ _ _ _ _ -

am&C

10.000

8.0300

6.0000

4.0000

2.0000

0.0

0 0
o

C)

C)

0

N CH

C>

C0

Lo

T I MES

CS

S.E

C

C

C

Co

C>

IN DS

co
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3.9990

1.5c00

3.0000

2.5000

? 2.0000

- 1.5000

1.0000

0.5000

0.0

1.2500

1.0000

0.7500

0.5000

: 0.2500

0.0

__ C'-SAE UNBsLOCKED BUNDLE TiST SERtIES-

RUN~ 350 IFRNIPESR

C"IS 10/1 05/ 0/ 1/

0.5900

0.5000

0.4000

0.3000

0.20(O0

0. 1000

£

U.
U.

£
a.

0.0

S
c £
a -

TIME SECONHO I

CD 0l 8 8
8 C 0- C

0u -"L

TIME ( WEORDS

9 0i
o CD
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0.5900

3.5000

3.0000

2.5000

Z 2.0000

- 1.5000

1.0000

0.50G

rLECHT-SE AS( T
IRUN 35601

CM/Sym 117/1

Ut48LOC40E SUt4OLE MEST SERIES
DIFFERM)IAL PRESSURE

III/? H?513 129/4 1

TJ

0.5000

0.4o000

0.3000

0.2000

0.1000

a
U,

K
a.

0.0

1.2500

1.0000

0. 7500

0.5000

: 0.2500

0.0

0.0

0 8
0 -

8

TIME SECONDS I

8 I 8 CC

0 0 CD m C 0 0o o_ • o o a o

TIME I SECONDS I
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3.9990

3.5000

3.0000

e.5000

- 2.0000
I.U

- 1.5000

": I.OOaO

0.5000

0.0

RUN 3510 DI0WERENTIAL PRESSURECHýSYM ISM1 I|13 ll7 l1l

o z 0 0 40 a ~ o C 2

C3 'D 3.9
o .o..

TINE I SECON•S

FLECHT-SEASET UNILOCKVD BUNOLE TEST SERIES
RUNS 35807 VOID FRACTION
CNISYM t34/1 138/2 142/3 146/4

-

j.?0i00

0.1000

B

Sa.

0.0

0.5800

0.5000

0.4000

0.3000
I.

1.2500

1.0000

0. 7500

0.5000

B
C

, 0.2500
0

0.0
Q

o 0a)
0 -

c

0
ru

ien
SECONDS

a
an

aa 0

403a

a aa a9
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 35 912

Date: 8/28/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at

1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Di sconne ct ed ro ds

B. Housing Temperatures

0.14 MPa (20psia)

889°C (1632°F)

0.89 kw/m (0.27 kw/ft)

11 mm/sec (0.42 in./sec)

34°C (930 F)

Uniform

4G, 5G, Il1iK, 121JK, 133<

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1. 83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial

Temperature

1289C (262°F)

172°C-182°C
(342 0 F-3 59"F)

1920 C -2 79'C
(377 0 F-5340 F)

195°C-2420 C
(383°F-468°F)

158°C (317°F)

117OC.137°c
(242°F-278'F)

1090C-116°c
(229°F-241°F)

Maximum

Temperature*

610 C (1420 F)

1089C (2271F)

II PC-44f7C
(230°F-83 6°F)

613:C-6860C
(1135°F-12660 F)

10060C (223 0 F)

1040C-3010 C
(220°F-573OF)

1040C -2 630 C
(2159F-5060 F)

*At 356 seconds after flood

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52

m (60 in.) and 2.27 m (90 in.) elevations. Power decay of center zone was lower

than specified by approximately 12 percent.
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2" A- 0
xS6- 0

3C 5-0

44. 8- 0

41. $- 6

M111- 0

SJ 4- 0
5Ji - 6
Sill- 6

78 6- 0
76 8- 6
7010- 0
7811- 6

78 6- 4
7D 7- 6
7b9- 3

76 5- 0

7j 6- 0

?• 7- 6
?A4 8- 0
?n 9- 3

8n14 - 0
8610- 0
8411- 6

&K 4- 0
SK 6- 6
ax 8- 0
31tO- 0

sm 2- 0
$a 4- 0as,6-0
81410- 0

ot 7- 0
9c9-3

96 1- 0
943-3
9411- 0

91 5- 0
91 6- 2

10 6- 6

III 7- 6
111 9- 3
TIMil- C

12 4- 0
120 6- 0

121 6- 6

TINKIIAL
CMWA. NO OLT #L006

(016 f)

10 1256.
so 1461.

17 1262.
2a 1346.

129 1301.
14? 1 SM.

168 599.

12 I1M1.
146 1131.
175 543.

53 1423.
142 1122.
162 81M.
176 617.

84 1546.
119 1473.
151 1023.

23 1487.

59 1601.

120 1415.
132 1307.
152 99".

FLICHI SCASIT VMOLOCKI9 SUNOLI TES1 SIOZES
kUN 1U4W A35912

NAIIMUm T A (BgAIU1 T1JNAMO4J9
T1IRtATURE AISM lif 14

(0D6 F) (DEG F) (SECONOD)

1409. 152. 93.0
1146. 286. 156.0

1443. 181. 102o.0
1560. 221. 119.0

1766. 465. 213.0
I153. 453. 209.0

1245. 64?. 485.0

1471. 200. 98.0
1801. 610. 254.0
1415. 872. 476.0

1649. 22?. 105.0
1555. 433. 256.0
1309. 494. 291.0
1023. 407. 333.0

1930. 384. 209.0
1932. 459. 212.0
1670. 647. 294.0

1725. 238. 104.0

1951. 350. 159.0

1897. 482. 254.0
181.1. 534. 252.0
1636. 639. 343.0

13
163
I??

1499
140
164

5
15
61

165

109
153

2
8

171

24
46

i3

124
155
172

16

66

102

1300.
781.
559.

1281.
1499.
1330.

808.

812.
1270.
140?.

789.

1457.
1011.

611.
1178.
606.

1452.
1560.

1514.

1448.
990.
619.

1268.
1493.

1638.

1474.
1756.
1496.

1477%
1934.
1982.
1694.

851.
1444.
1680.
1336.

1852.
1615.

626.
1255.
1553.

1636.

1965.

1827.

1971.
1621.
1361.

1426.

1800.

1914.

174.
976.

936.

196.
434.
652.
886.

39.
174.
273.
547.

395.
604.

14.
76.

947.

184.

404.

313.

522.
631.
743.

158.
30%.

379.

91.0
463.0
483.0

98.0
211.0
340.0
433.0

45.0
96.0

149.0
295.0

207.0
290.0

14.5
75.0

478.0

95.0
174.0

215.0

250.0
336.0
480.0

86.0

175.0

204.0

OVEldc"
MF-PHATURE

(0EG F)

770.
1012.

761.
727.

713,
783.

573.

746.
617.
767.

926.
519.
574.
510.

942.
815.
712.

956.

1015.

802.
779.
728.

863.
667.
623.

864.
1045.

784.
719.

719.
822.
969.
655.

704.
749.

614.
807.
643.

995.
823.

771.

799.
685.

610.

835.

940.

671.

I SiK
(SICOCWS)

202.9

292.8
34".6

593.4
593. ?

757.0

204.7
643.2
743.8

334.8
655.9
722.9
?64.4

414.8
550.4
681.0

287.8

379.7

565.5
62?.0
681.5

198.8
745.8
789.0

195.0
43T.8
634.6
738.9

80.0
199.6
390.8
722.8

499.0
668.8

30.0
139.0
?64.0

283.8

432.9

'SI.6

553.8
685.9
758.5

198.5
404.8

465.0
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1500.0

1250.0

1000.0

750.00

500.00

250.00

0.0

2732.0

2500.0

2000.0

1500.0

1000.0 -

500.00

32.000

TIME ( MGMNO I

340.57

300.00

250.00

200.00

Z 150.00

100.00

50.000

0.0

19 :999

SRUN 3591t2 4EAT TRANSFER COEFrFICIENT

C' - D /SVM ZI 1 13/2. t24/3 163/4

50.

40.

30.

20.

o.0

.oot

.000 C4

.000 &X-r

.000 I--

z
Lu

000 LL

0
u

.000 cc
U)

z

000
0ý CD 0

TIME ( SECONDS

C3
to

C)

C> co
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t500.0 -'.c,:L6 -,t&t -•,o. -s -s, .. .2732.0rLECHT-S ASET UIBLOCKED 8UIEDLE TEST SERIES ~ 3.
RUN 351112' CLADI TEM4PERATURE[
C ¢/sym 5/t $1/?' 14ot3 17114 2500.13

1"50.0

2000.o
10W.0

1500.0 -

- _____ 100.0 -
a 50.00

" WJ. 00 00 5 DOO O

* U**. z

violl. I SECONDS I,

S340.57 .. ... T ... . .. .I UNBLCKE BUDETS S8 E0.001
.. RUN 392 HEAT TRANSFER COEFFI|CIENT L,9

30 .0 CH/SYm+ 5/| 5913/ 1401/3 171/4 uS 50.0000.00 ..
0. 5 p40.000i

,. 150.00 ,,+T

2

] tPO.O00 &

0 -

3H /3 0.000

050.000

0.0 'L .4r0.0 a:

._ ,',,0.0.0•o0 •

I--in.n<0

ý oý ý 0ý 0ý 0ý 0ý
o 0 0 0 0 o o o

o:M CD C)

TIME (SECONDES I

35912-4



1500.0

1250.0

1000.0

i 750.00

500.00

-250. 00

0.0

340.57

300.00

250.00

- 200.00

150.00

w 100.00

50.000

0.0

c9 9 g
TIME 4 SECONDSI

2732.0

2500.0

2000.0

1500.0

1000.0

500.00

32.000

60.001 a

50.000

40.000 I

30.000
z
0ooo
U
w
0

10.000 •

z
0.0

- .

-10.000 x

0D

C0 0 D 0 0D

TIM4E ( SECONDS

c0
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1209.6

1000.0

800.00

600.00

400.00

200.00

0.0

FLECT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35St2 STEAM TEMPERATURE
CHISYM 1051/1 194/ 195/3 101/4

o 3 C3. 1

TIME C SECONDS I

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 35st? STEAM TEMPERATURES
C14 S,(M 197/t 199112 200/3 1-01/4

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

2200.0

2000.0

1750.0

1500.0

1250.0

1000.0

750.00

500.00

250.00

32.000

4

K

K

t2oe.8

1000.0

e oo.oo
8 00.00

-00.00
400

200.00

0.0
01
9
0

0

8
0 01
9 9
0 0T o oI

TIME I SECONDS

0
0
0
0
U,

0
0

0
0
(0

0
0

0
0

0
0
0!

0D
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371.11

350.00

300.00

250.00

200.00

- 150.00

S100.00

50.000

0.0

_ FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES. RUN 359t2 FLUID TEMPERATURES

CH/SYM 20311 21l/2 22113 21I51l

- C!
TIME ( SECONDS

FLCTSAE NLCEDBNL ETSRE
RU 35 TIML TEMPEATUR

>

1371.t

1250.0

1000.0

750.00

500.00

250.00

0.0

700.00

600.00

500.00

o00.00 -

300.00

200.00

100.00

32.000

2500.0

•250.0

2000.0

1750.0

1500.0

1250.0 '

1000.0

750.00

500.00

250.00

32.000

o
*. 0

0
0

0
0
Cu

C,

TIME

ooo

(SECONDS I

0D
0
C5
0ý
W0

c0
0D

oo
0.0

0 0

CH 202-4C, 0.61 m (24 in.), CH 205-4C, 1.52 m (60 in.);
CH 207-41, 3.05 m (120 in.)
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500.00

400.00
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMvENT SI-EET

Run 36026

Date: 8/29/79

Forced Reflood Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Di sconne ct ed rods

B. Housing Temperatures

Elevation

0.61 m (24 in.)

1.2 2 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

*At 189 seconds after flood

0. 28 MPa (40 psi a)

900°C (1651 0 F)

2.42 kw/m (0.737 kw/ft)
2.31 kw/m (0.703 kw/ft)
2.19 kw/m (0.667 kw/ft)

25 mm/sec (1.0 in./sec)

510 C (124 0 F)

FLECHT

4G, 5G, 11IJK, 121JK, 13JK

Initial
Temperature

124°C (2550 F)

147C.-1560 C
(2970 F-3130 F)

158°C-3060 C
(317°F-5830 F)

2930 C-3220 C
(560°F-611 0 F)

1520 C (306 0 F)

1340 C-1410 C
(2730 F-2 850 F)

12 8C-1330 C
(263°F-2 710 F)

Maximum
Temperature*

78°C (172 0 F)

1310 C (268°F)

1120 C-1350 C
(233 0 F-2 750 F)

139°C-6240 C
(283°F-11550 F)

129'C (2640 F)

128°C-2870 C
(262°F-548°F)

127 0 C (2610 F)

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52
m (60 in.) and 2.27 m (90 in.) elevations. Power decay of center power zone was
lower than specified by approximately 5 percent.
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847.
1471.
1835.
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519.

251.
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984.

903.

855.
$97.
610.

864.
1031.

(UCC•S)I 16.9

179.0
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12.5
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414.0
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264.9

312.3
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMIMENT SHEET

Run 36160

Date: 9/5/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0.27 MPa (39psia)

1430C (2890 F)

0.16 kw/m (0.049 kw/ft)

0.37 kg/sec (0.81 lb/sec)

1440 C (292'F)

Uniform

4G, 5G, 11IJK, 1213K, 133<

16575

Initial
Temperature*Elevation

0.61 m

1.22 m

1.83 m

(24 in.)

(48 in.)

(72 in.)

2.44 m (96 in.)

1390 C (2820 F)

1410 C (2860 F)

117OC-1430C
(2420 F-290°F)

1420 C-1450 C
(289°F-2940 F)

146°C (2960 F)

139PC-1420 C
(283°F-289 0 F)

136 0C-1410 C
(278°F-2870 F)

after test initiation

Maximum
Temperature**

1430 C (2900 F)

1520C (306°F)

1530C-172 0C
(308°F-3420F)

175 0C-191°C
(347"F-3760 F)

186'C (367°F)

187°C-1930C
(369FF-3 810F)

1830C-1980C
(363°F-390'F)

2.74 m

3.05 m

(108 in.)

(120 in.)

3.35 m (132 in.)

*At 104 seconds
**At end of test

C. Comments

Significant bundle distortion occurred in the center of the bunde between the 1.52

m (60 in.) and 2.27 m (90 in.) elevations. There was 0.5 percent mass loss through
steam probes from 0.99 to 2.13 m (39 to 84 in.) and 0.5 percent mass loss through

steam probes from 2.29 m to 3.51 m (90 to 138 in.).
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 36261

Date: 9/5/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0.27 NPa (39 psia)

1390C (2830F)

0.13 kw/m (0.039 kw/ft)

0.297 kg/sec (0.655 lb/sec)

1420 C (2870 F)

Uniform

4G, 5G, 11IJK, 121JK, 133K

13480

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Ini ti al
Temperature

134°C (2740F)

135 0C (2750F)

109OC-1340 C
(228°F-273 0F)

133°C (2720F)

1350C (2750F)

129°C-1330 C
(2650F-2 710F)

129°C-1320 C
(265°F-270°F

Maxi mum
Temperature*

1390C (282°F)

148°C (2980 F)

149°C-1670 C
(300°F-333°F)

1670 C-183°C
(333°F-3 610 F)

1800C (356'F)
178°C.184°C
(352 0 F-3 680 F)

169°'C.187°C
(336 0 F-3 68°F)

*At end of test

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52
m (60 in.) and 2.27 m (90 in.) elevations. There was 0.85 percent mass loss through
steam probes from 0.99 to 2.13 m (39 to 84 in.) and 0.65 percent mass loss through
steam probes from 2.29 to 3.51 m (90 to 138 in.).

36261-1



315.5G

300.00

275.00

250.00

225.00

200.00

w5 175.00

i 150.00

125.00

100.00

7.8868

7.0300

6.0000

5.0000

4.0000

3.0000

2.0000

1.0000

0.0

-1.0000

-1.5774

FLECHT-SEASET UNBLOCKED SUNOLE TEST SERIES
RUN 36.161 CLAD TEMPERATURECH/Sym 211 13/2 IZ4/3 16,14

22 ? 2 2 2

o o
* 0

0 -

CD
0
0D
CD

TIME ( SECONDS I

CD
9
CD
CD

600.00

550.00

500.00

250.00

200.00

350.00

300.00

250.00

212.00

2500.0

2000.0

1500.0

I000.0

500.00

0.0

-500.00

0 - Lo 10 OD0

TIME I SECONDS )

36261-2



315.56

300.00

275.00

250.00

225.00

200.00

• 175.00

150.00

125.00

100.00

FLECmT-SEASET UNBLOCKED SUNDLE TEST SERIES
RUN 1626t CLAD TEMPERATURE
I N 'SYM 5 591Z t4o/3 17114

2

600.00

550.00

500.00

450.00

400.00

350.00

300.00 Z

250.00

a1e.00- . . . . . . . . . .- . . . . . . .- . ...... I -

o 0 D 0 0

TIME ( SECONDS

0
0CD

in

o a ao a aS 0 a
0 0

10 I~.

7.8868

7.0000

6.0000

5.0000

4.0000

3.0000

S.0000

1.0000

0.0

-1.O0000

-1.5774

2500.0

2000.0

1500.0

2000.0

500.00

0.0

-500.00

r 0 0 0 CD CD 009 0 0 0 0 0 0

FINE (SECN S

36261-3



315.56

300.00

275.00

Z50.00

225.00

• 2.00

j 175.00

150.00

125.00

100.00

7.8868

7.0000

6.0000

5.0000

4.0000

* 3.0000

2. C300

- 1.0000

0.0

-1.0000

-1.5774

FLECNT- EA$ET UNBLOCKED BUNDLE TEST SERIES
RUN 36a6l CLAD TEMPERATURE
C " 'Sy M 0 '1 99/ 2 155/3 11114

2 a 2

600.00

550.00

500.00

450.00

400.00

350.00

300.00 z

250.00

0.
9 0ý

eu CD M
m 0

TIME ( SECONDS

CD
in

CD

to

0D

c0
0D

0

c)

00

212.00

2500.0

2000.0

1500.0

1000.0 T

500.00

0.0

-500.00

o> 0 0

TIME ( SECONDS I

CD
0.
Lo

C
C

C
0

C,
0
co

36261-4



315.56

300.00

275.00

250.00

225.00

200.00

175.00

S150.00

125.00

100.00

315.56

300.00

275.00

250.00

225.00

200.00

• 175.00

150.00

125.00

t00.00

_F LECHT-SEASET UNBLOCKED BUNDLE TEST SERIES• . RUN |G2?61 STEAM TEMPERATURES

c IsY1 ISlt tse o tie 91 0S/

Co CD e 0 0 0 10

Do 0 0 0 C•"D o 0 0 0 10
o - evj 4. If$ w. co

TIME I SECONDS )

600.00

550.00

500.00

450.00

o00.00

350.00

300.00

250.00

212.00

600.00

550.00

500.00

450.00

400.00

350.00 :

300.00

250.00

212.00
o o e 2 0 0

0ý -3 aS 8 4DID 5'

TIME f SECONDS I

36261-5



315.56

300.00

275.00

250.00

225.00

200.00

175.00

x 150.00

125.00

100.00

RU 6Z STEAMEMERATURES
o CHSYm ZO01| 21012 e||13

TIME C SECONDS I

FLECHT-SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 36261 POWER
CH/SYM 227/I

600.00

550.00

500.00

450.00

400.00

350.00

300.00

250.00

212.00

0

a

a
3
4
a

I

150.00

12s.00

100.00

< 75.0003

50.000
0..

25.000

0.0
0
0

0 0
0

0 -

CD
0ý
au 0, CD

TIME (SECONDS

0
0

0
0
Sn

0
0

0
0
~0

0
0
0
0

C,
0!

36261-6



HOUSING TEMPERATURE

U

180.

170.

160.

150.

140.

130.

120.

0

75.

65.

55.

45.

°-0

- c --

. -. .. . ...".. ...

/ • .......... 1.. ........... ...... . ."

,.1 4... .......

100. 200. 300. 400. 500. 600. 700. 800.

TIME (SECGNDS)

LEGEND
-9------.-4 FOOT ELEVATIO FC 32
0-0,-'D- FOOT ELEVATI ON Fc 3
-I-----B FOOT ELEVATION FC 46

- - 10 FOOT ELEVATION FC 54

HOUSING INSULATION TEMPERATURE

......... . ............ .. ...........

P------------
---.---.-...... I ... 4 .......• ...--....----- ~~1 - - - -

340

320

3 0

300
I,-

280

260

U

170

160

150

140

130

120

C,

0

I-

0.

I,-

100. 200 300. 400.

TIME (SECONDS)

LEGEND
9.----'-F4 FOT ELEVATION FC 33

-... 0- 8 FPUT ELEVATION FPC 3
-I- --- B-: FPUT ELEVATION FC 4T
6- -1-Io FOOT ELEVATION FC 51

500. o00. 700. 800.

36261-7



STEAM FLOW RATE

O.5

0.4

0.3

0.2

0.1

0.0

0.

1.0

0.9

0.8 -

0.7 N

0.6 -

0.5& . 0

0.4 •

0.3

0.2

0.1

100. 200. 300. 400. 500. 600.

TIME 4SECOIDS)

700. 800.

500.0!

400.00

300.00

200.00

100.00

0.0

I ;LECHT SEASET UNBLOCKED BUNDLE TEST SERIES
RUN 36261 PRESSURE
CH/SYM -5I 2 I

- -t---.-..-• -- --- -- -- - -! -___--

70.000

60.OflO

50.000

40.000

30. noo

20.000 "

10.000

0.0L L a.... - U U ~ U . U .....4.I.M2A L

TIME ( SECONDS I

36261-8



FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMNENT SHEET

Run 36362

Date: 9/5/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0.27 ePa (39 psia)

1420 C (2870 F)

0.079 kw/m (0.024 kw/ft)

0.18 kg/sec (0.40 Ib/sec)

138EC (2800 F)

Uniform

4G, 5G, 11IJK, 1213K, 13JK

8310

Elevation

0.61 m

1.22 m

(24 in.)

(48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

*At 45 seconds
**At end of test

Initial
Temperature*

1330 C (2710F)

187°C-1940C
(369°F-3810F)
117°C-136°C
(242°F-2 770F)

13 0 C -13 90C
(2 77°F-2 820F)

-1400 C (2840 F)

136C-13 90C
(277 0 F-2820F)
12EPC-13EPC
(263°F-2810F)

after test initiation

Maxi mum
Temperature**

1330 C (2720 F)

1440C (2910F)

146OC-1630C
(295 0F-325°F)

163°C-180°C
(326°F-3 560F)

1760C (3490 F)

1730C-1780 C
(3440F-3 52 0 F)

1630 C-1800 C
(326°F-356 0 F)

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52
m (60 in.) and 2.27 m (90 in.) elevations. There was 1.4 percent mass loss through
steam probes from 0.99 to 2.13 m (39 to 84 in.) and 1.4 percent mass loss through
steam probes from 2.29 to 3.51 m (90 to 138 in.).
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FLECHT SEASET LNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 36463

Date: 9/6/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disqonnected rods

Inlet Reynoldcs number

B. Housing Temperatures

0.28 MPa (40 psia)

1310 C (2680 F)

0.0479 kw/m (0.0146 kw/ft)

0.110 kg/sec (0.243 Ib/sec)

134 0 C (2730 F)

Uniform

4G, 5G, 11IJK, 121JK, 13JK

5080

Elevation

0.61 m

1.22 m

1.83 m

(24 i n.)

(48 in.)

(72 in.)

Initial
Temperature

1310C (2680F)

1310C (2680F)
117°C-131°C

(242°F-2 68°F)

129 0C (2640F)

Maximum
Temperature*

141°C (286 0 F)

139°C (282 0 F)

147°C-156°C
(296 0 F-3130 F)

159PC-1720 C
(319°F-342°F)

1670 C (3330 F)

162°C-1650 C
(3230F-329°F)

1530 C-165°C
(308°F-329°F)

2.44 m (96 in.)

2.74 m

3.05 m

(108 in.)

(120 in.)

1290C

1280C

(2640 F)

(2620 F)

3.35 m (132 in. 12E°C (2620 F)

*At end of test

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52
m (60 in.) and 2.27 m (90 in.) elevations. There was 1.4 percent mass loss through
steam probes from 0.99 to 2.13 m (39 to 84 in.) and 2.4 percent mass loss through
steam probes from 2.29 to 3.51 m (90 to 138 in.).
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 36564

Date: 9/6/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynoldb number

B. Housing Temperatures

0. 28 MPa (40 psia)

147°C (2960F)

0.039 kw/m (0.012 kw/ft)

0.0853 kg/sec (0.188 lb/sec)

133 0C (2710F)

Uniform

4G, 5G, 11IJK, 121JK, 1331<

3950

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1. 83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial
Temperature

1310 C (268'F)

1320 C-1330 C
(269°F-2 72 0 F)

127°C-1400 C
(260°F-2 B40 F)

1430 C-149PC
(289OF-3000 F)

1470C (2960 F)

1420 C-1450 C
(287°F-2 930 F)

139OC-147°C
(283OF-2 960 F)

Maximum
Temperature*

1410 C (268°F)

138°C (2800 F)

147°C-1540 C
(296°F-309°F)

159°C-1710 C
(318°F-3400 F)

1660 C (3310 F)

1620 C.-1660C
(323°F-335F)

1550 C -166°C
(311°F-3300 F)

*At end of test

C. Comments

Significant bunde distortion occurred in the center of the bundle between the 1.52
m (60 in.) and 2.27 m (90 in.) elevations. There was 2.1 percent mass loss through
steam probes from 0.99 to 2.13 m (39 to 84 in.) and 2.8 percent mass loss through
steam probes from 2.29 to 3.51 m (90 to 138 in.).
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 36665

Date: 9/6/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
L83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundlde radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0.28 NPa (40 psi a)

1740 C (3459F)

0.03 kw/m (0.009 kw/ft)

0.067 kg/sec (0.148 lb/sec)

1310 C (2670 F)

Uniform

4G, 5G, I3K, 1213K, 133K

3130

Elevation

0.61 m (24 in.)

1. 22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

Initial
Temperature

1310 C (268&F)

138°C (280'F)

147°C-154°C
(297 0F-310&F)

154°C-169PC
(31dDF-3370F)

1630 C (32 5PF)

150°C-155°C
(302°F-3110 F)

135PC-150°C
(275 0 F-3020 F)

Maximum
Temper atur e*

1310 C (267 0 F)

146dC (2770F)

1340 C-1510C
(274°F-3 040F)

1.56°C-168°C
(312°F-335°F)

1630 C (3260 F)

159PC-163°C
(319PF-325°F)

148°C.164.C
(298°F-327PF)

2.74 m

3.05 m

(108 in.)

(120 in.)

3.35 m (132 in.)

*At end of test

C. Comments

Significant bundle distortion occurred in the center of the bunde between the 1.52

m (60 in.) and 2.27 m (90 in.) elevations. No steam probe mass loss measurements

were available.
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 36766

Date: 9/6/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnnected rods

Inlet Reynolds number

B. Housing Temperatures

0.28 MPa (40 psia)

180&C (356 0 F)

0.02 kw/m (0.007 kw/ft)

0.054 kg/sec (0.12 Ib/sec)

1310 C (267 0 F)

Uniform

4G, 5G, 11IJK, 121JK, 13JK

2535

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial
Temperature

1310 C (267 0 F)

1380 C (2810 F)

1470 C-1560 C
(297 0 F-3130 F)

162 0 C-1710 C
(323 0 F-340 °F)

170 0 C (3380 F)

1620 C-169'C
(3230F-3360 F)

1530 C-171'C
(307°F-34o0 F)

Maximum
Temperature*

131 0 C (2680 F)

1360 C-1370 C
(277 0 F-2790 F)

143°C-152°C
(2890 F-3050 F)

157 0 C-1700 C
(315°F-3380 F)

167 0 C (3320 F)

165°C-1710 C
(3290 F-340(F)

1560 C-176°C
(313°F-3480 F)

*At end of test

C. Comments

Significant bundle distortion occurred in the center of the bundle between the 1.52

m (60 in.) and 2.27 m (90 in.) elevations. No steam probe mass loss measurements

were available. 36766-1
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMIMENT SHEET

Run 36867

Date: 9/7/79

Steam Coding Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynoldc number

B. Housing Temperatures

0.27 MPa (39 psi a)

174°C (346PF)

0.02 kwlm (0.006 kw/ft)

0.0531 kg/sec (0. 117 lb/sec)

1310 C (2670 F)

Uniform

4G, 5G, 11IJK, 1213K, 133K

2470

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial
Temperature

131°C (2670 F)

139PC (2730 F)

1330 C-1470 C
(271°F-2970 F)

144°C-155°C
(292°F--311OF)

1470 C (2970 F)

137°C-140°C
(279°F-284oF)
128°C-137°C
(263°F-2 79°F)

Maximum
Temperature*

132°C (269°F)

134°C (2740 F)

136°C-14&C
(274°F-294°F)

150°C-1630 C
(302°F-325°F)

1570C (315 0 F)

154°C-1570 C
(309°F-314°F)

146°C-1570 C
(295°F-3150 F)

*At end of t est

C. Comments

Significant bunde distortion occurredin the center of the bunde between the 1.52
m (60 in.) and 2.27 m (90 in.) elevations. There was 2.4 percent mass loss through
steam probes from 0.99 to 2.13 m (39 to 84 in.) and 4.8 percent mass loss through
steam probes from 2.29 to 3.51 m (90 to 138 in.).
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FLECHT SEASET UNBLOCKED BLNDLE

SUMMARY AND COMlMENT SHEET

Run 37069

Date: 9/7/79

Steam Cooling Test

A. Run Conditions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in.) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

EL Housing Temperatures

0. 27 MPa (39 psi a)

143°C (2890 F)

0.059 kw/m (0.018 kw/ft)

0.137 kg/sec (0.303 lb/sec)

1310 C (267°F)

Uniform

4G, 5G(, 1IJK, 121JK, 133K

6400

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1.83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)
3.05 m (120 in.)

3.35 m (132 in.)

*At 28 seconds
**At end of test

Initial
Temperature*

1320C (269"F)

132°C (269PF)

136OC-138°C
(277°F-280F)

142°C-157°C
(287°F-314°F)

1520 C (3050 F)
150°C.154oC
(302°F -31D°F)
142°C-1560C
(287°F-3120F)

after test initiation

Maximum
Temper atur e**

1320 C (2700 F)

135°C (275°F)

147°C-152°C
(296°F-3 06&F)

1540C-169OC
(309LF-336&F)

165°C (329°F)
164°C -16E°C
(328°F-335°F)

156°C-1720C
(312 0 F-3410 F)

C. C an ments

Significant bunde distortion occurred in the center of the bunde between the 1.52
m (60 in.) and 2.27 m (90 in.) elevations. There was 0.6 percent mass loss through
steam probes from 0.99 to 2.13 m (39 to 84 in.) and 1.7 percent mass loss through
steam probes from 2.29 to 3.51 m (90 to 138 in.).
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FLECHT SEASET UNBLOCKED BUNDLE

SUMMARY AND COMMENT SHEET

Run 37170

Date: 9/7/79

Steam Coding Test

A. RunConcitions

Upper plenum pressure

Initial clad temperature at
1.83 m (72 in,) elevation

Rod peak power

Flow rate

Coolant temperature

Bundle radial power profile

Disconnected rods

Inlet Reynolds number

B. Housing Temperatures

0. 28 MPa (40 psi a)

1310 C (2680F)

fa10 kw/m (0.030 kw/ft)

0. 230 kg/sec (0. 508 lb/sec)

139PC (2820F)

Uniform

4G, 5G, 11J3K, 121JK, 13JK

10520

Elevation

0.61 m (24 in.)

1.22 m (48 in.)

1. 83 m (72 in.)

2.44 m (96 in.)

2.74 m (108 in.)

3.05 m (120 in.)

3.35 m (132 in.)

Initial
Temperature

1320 C (2690 F)

1320 C (269°F)

119°C .132°C
(247F.-269°F)

129PC (2649F)

130C (26&F)

129PC (2640F)

129PC (2640 F)

Maximum
Temper ature*

1370 C (2780 F)

1450 C (2930 F)

1560Cc164°c
(313°F-3270 F)

16C_-180oC
(330°F-3 560F)

176°C (349 0 F)

1760C -182°C
(348°F-3540 F)

1670C-1850 C
(332°F-3650 F)

*At end of test

C. Comments

Significant bunde distortion occurred in the center of the bunde between the 1.52

m (60 in.) and 2.27 m (90 in.) elevations. There was 0.57 percent mass loss through
steam probes from 0.99 to 2.13 m (39 to 84 in.) and 1 percent mass loss through
steam probes from 2.29 to 3.51 m (90 to 138 in.).
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