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CORE DEGRADATION WITH INSUFFICIENT COOLING

_

'

DEGRADED CORE ACCIDENTS GENERALLY INVOLVE DECAY HEATING..e

OF CORE DUE TO SUSTAINED INADEQUATE CORE COOLING

e CORE DEGRADATION PROGRESSION CHARACTERIZED BY:

e RELATIVELY SLOW INITIAL HEATUP RATES WITH

. STEAM COOLING
~

e LATER DOMINANCE OF ZIRCALOY OXIDATION
'

- EXOTHERMIC ENERGY RELEASE

'e RATE LIMITS FROM LOCAL STEAM OR. STEAM / HYDROGEN

CONDITIONS
.

HIGHDEGREEOFNONC0HEREiiCYI0FCOREDAMAGE
'

s

e SPATIAL DISTRIBUTION
e DAMAGE SEVERITY

:
e RELATIVELY SMALL SYSTEM RESPONSES REQUIRED TO ADEQUATELY

SUPPLY SUFFICIENT COOLANT SUPPLIES / HEAT SINKS FOR:,

'i '

e PREVENTING CORE DAMAGE DUE TO OVERHEATING
.

INTERRUPTING CORE HEATUP/ DEGRADATION , PROCESSe;,
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o GROSS CORE MODEL,,

:; e UP TO EIGHT FOUR-BUNDLE UNIT CELLS

!: e CORE BOTTOM INLET FLOW HYDRAULICALLY SPLIT
;' BETWEEN FUEL BUNDLES AND BYPASS

_ {
. e TOTAL LIQUID INVENTORY MASS & ENERGY BOOKKEEPING

'

e BUNDLE LEVEL CALCULATIONS BASED ON MAN 0 METRIC
-

|'.- BALANCE WITHIN CHANNELS - ONE BYPASS LEVEL

e MASS & ENERGY BOOKKEEPING Oii VAPOR 8 HYDROGEN

IN DRIED OUT PORTION OF.EACH FOUR-BUNDLE UNIT CELL

FUEL RODS AND CHANNEL WILLS HEATUP FROM NUCLEAR: e

I ; ENERGY AND OXIDATION (STEAi AND HYDROGEN LIMITED)
I

e CONTROL BLADE HEATUP INVOLVES

THERMAL RADIATION BETWEEN BUNDLES AND CONTROL
BLADES

1
j e TOP CORE SPRAY INTO UPPER PLENUM j

j CCFL FLOW INTO FUEL BUNDLES l
-

'| .. BYPASS FILLING WITH ORIFICED FUEL BUNDLE {
-

,

BOTTOM INFLOW
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BWR CORE HEATUP MODEL (CONT'D) .
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e STRUCTURES OUTSIDE CORE-

e SIMPLIFIED AB0VE CORE STRUCTURE (STEAM SEDARATOR/

DRYER) - HEATED BY VAPOR & HYDROGEN FROM CORE
'

.

THERMALRADIATIONMODELIEGOFSHROUDANDRPVe

WALL
.

e DOWNCOMER LEVEL CALCULATION BASED Ofi RPV MAti0 METRIC

BALANCE AND CONSISTENT WITH TOTAL RPV INVENTORY
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CALCULATIONS
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ie SCOPING STUDY OF H PRODUCTION RATES COMPLETED2
6

e HYDROGEN PRODUCTION DURING HEATUP LIMITED BY STEAM

SUPPLY / PRESENCE OF HYDROGEN
- (

l
'

e PROGRESSING DEGRADED CORE ACCIDENT (N0 ATTEMPT AT .

I'

CORE RECOVERING)DOES NOT RESULT IN MAXIMUM H2 RATE
PRODUCTION s-- -

'
. .

'

s PROBABLE MAXIMUM H2 RATE PRODUCT.IO10CCURS IN EARLY
PHASE OF RECOVERING-OF CORE (ECCS INJECTION) STARTING

FROM ALREADY ADVANCED HEATUP (PORTIONS OF CORE AT OR

ABOUT ZIRCALOY MELT CONDITIONS) j

e ABSOLUTE H2 PRODUCTION RATE PEAKS IN CORE WILL BE }
-

SOMEh"dAT MUTED WHEN H FLOWS REACH DRYWELL/WETWELL2
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