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EBR-11_SHRT PROGRAM

STATEMENT OF WORK

INVESTIGATE, WITH TESTS AND ANALYSIS, THE CAPABILITY OF
LMR’S To PASSIVELY REMOVE DECAY HEAT (VIA NATURAL
CIRCULATION) AND TO PASSIVELY SHUT DOWN (WITHOUT SCRAM)
FOR A LOSS OF FLOW OR LOSS OF HEAT SINK ACCIDENT.

SPECIFICALLY THE OBJECTIVES ARE TO:

° DEMONSTRATE PASSIVE
CIRCULATION

n DEMONSTRATE PASSIVE
ACCIDENTS

] DEMONSTRATE PASSIVE
ACCIDENTS

° PROVIDE INFORMATION

DECAY HEAT REMOVAL BY NATURAL

SHUTDOWN FOR LOSS OF FLOQW

SHUTDOWN FQR LOSS OF HEAT SINK

TRANSFER:

- BENCHMARK DATA FOR CODE VALIDATION

- GUIDANCE IN DESIGN OF REACTOR AND PLANT SYSTEMS
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NATURAL CIRCULATION TESTS

OBJECTIVE - DEMONSTRATE PASSIVE DECAY HEAT REMOVAL
CAPABILITIES BY NATURAL CIRCULATION

(Groups I-111)

TesTine CompLETED 1IN JuneE 1984
MosST SEVERE TEST CONDUCTED FROM 1007%Z POWER AND FLOW
- SIMULTANEOUS SCRAM AND LOSS OF ALL PUMPING POWER

EXCELLENT AGREEMENT BETWEEN PRETEST PREDICTIONS AND
MEASUREMENTS

OBUECTIVE HAS REEN MET

RESULTS SHOW NATURAL CIRCULATION IS A PREDICTABLE,
DEPENDARLE MEANS OF DECAY HEAT REMOVAL. SUPPORT
DECISIONS TO SIMPLIFY DESIGN BY ELIMINATING SAFETY
RELATED PONY MQOTORS AND CONTROLS
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LOSS OF FLOW WITHOUT SCRAM TESTS

OBJECTIVES - DEMONSTRATE INHERENT, PASSIVE, SHUTDOWN
CAPARILITIES FOR LOSS OF FLOW

FLow PERTURBATIONM TESTING COMPLETED IN JuNe 1984
(Grour IV)

- PowerR FOLLOWED FLOW PERTURBATIONS VERY CLOSELY
- DATA USEFUL FOR VALIDATION OF FEEDBACK MODELS

Loss OF FLOW TESTS FROM PART POWER WERE CONDUCTED IN
May 1985 (Grouep V)

Loss OF FLOW TESTS FROGM EXTENDED POWER ARE BEING PLANNED
For FEBRRUARY 1986 (Grour VI)
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PLANS FOR NEXT GROUP OF LOSS-OF-FLOW
WITHOUT SCRAM TESTS

GROUP VI-A - COMPLETE LOSS-0F-FLOW WITHOUT SCRAM
- ConbpucT TEST FrROM UP To 1007 POWFR BY

1) SHUTTING OFF AUXILI1ARY PUMP
2) Bypassine LOF scrams
3) COMTROLLING FLOW TO ZERO FORCED FLOW

- CONDUCTED WITHIN TECH SPEC TEMPERATURE LIMITS FOR
ANTICIPATED EVENT

- VARIARLES FROM TEST TO TEST ARE POWER/FLOW/SECONDARY FLOW/
coasTDawN RATE (300-400 sec RANGE) ’

GROUP VI-B - STATION BLACKOUT WITHOUT SCRAM

- ConpticT TEST FroMm TRD pPowER RY

1) PLACING AUXILIARY PUMP ON BATTERY POWER SUPPLY

2) Bvypassineg LOF scrams
3) SHUTTING OFF 2400 v POWER TO PUMP DRIVE SYSTEM

B . To BE CONDUCTED WITHIN TEMPERATURE LIMITS TO RE SHOWN SAFE
BRY SPECIAL FUELS TEST (HOT LEAD DRIVER TEST)

- VARIARLES FROM TEST TO TEST ARE POWER/CO0ASTDOWN RATE (100-
200 Sec RANGE)
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LOSS OF HEAT SINK WITHOUT SCRAM TESTS

OBJECTIVES - DEeEMONSTRATE INHERENT SHUTDOWN CAPABILITIES
FOR LOSS OF HEAT SINK

PRELIMINARY TESTING COMPLETED

- REACTOR INLET TEMPERATURE PERTURRATIONS JUNE 1984
(Grour 1V)

- SECONDARY FLOW MULTIFREQUENCY PERTURBATIONS May 1985
(Grour VII)

- STEAM PRESSURE REDUCTION TESTS May 1985 (Group VII)

- DATA SHOWS SIGNIFICANT POWER REDUCTION FOn. INLET
TEMPERATURE INCREASES

- DATA USED TO VALIDATE FEEDRACK MODELS

FULL LOSS OF HEAT SINK TESTS BEING PLANNED FOR SPRING
1986 (GROUP VII)



TEMPERATURE, 'F

NORMALIZED FLOW RATE, percent

LOSS OF HEAT SINK TEST PREDICTIONS

-- 100% POWER
-- 507% POWER

6 030202
830102
200 - — ns 2
H ! H H H hd
1 H i1 H H H i
LECEND
P A Secondary Flow ,
w0 94 |
initial Flow = 58911 Gpm |
|
|
2o 721
E
[+ %
[~}
1] .7 g
3
40 d
40 24
¢ 0.0
-0 , 24
400 s00 100 16500 2000 2400
TIME INTO TRANSIENT, s |
30202 ]
18 B30z
1000 - - - - - -
N
LEDEND L
950 1 - 3
pSalle curva-~Cans 1, Pump Average Inlet Temp
000 Initlal Temperature = 664.9 °F Lass
%o 455
[3)
>
200 ar gy
; c
750 399 &
o
....... : H - . i ; =
7cc 4 .l'- L » o H L Y‘IDIDI..:IDIUI.IHIIII (11} 57| ﬂ
L‘
he——
&50 us
000 ; s
550 e v Y - T — - + 287
400 800 12oop 1800 2000 2400

TIME INTO TRANSIENT, s



REACTIVITY, dollars

NORMALIZED POWER, percent
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