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BWR CORE HEATUP MODEL (CONT'D)

o STRUCTURES OUTSIDE CORE

e SIMPLIFIED ABCVE CORE STRUCTURé (STEAM SEPARATOR/
DRYER) - HEATED BY VAPOR & HYDROGEN FROM CORE

e THERMAL RADIATION MODELI&G OF SHROUD AND RPV
WALL

o DOWNCOMER LEVEL CALCULAT.ON BASED ON RPY MANGMETR
BALANCE AND CONSISTENT WITH TOTAL RPV INVENTORY

GRT ©/83

{
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HYDROGEN SOURCE TERM
CALCULATIONS

SCOPING STUDY OF Ho PRODUCTION RATES COMPLETED

HYDROGEN PRODUCTICN DURING HEATUP LIMITED BY STEAM
SUPPLY/PRESENCE OF HYDROGEN :

PROGRESS ING DEGRADED CORE ACCIDENT (NO ATTEMPT AT
CORE RECOVERING)DOES NOT RESULT IN MAXINMUM Hy RATE
PRODUCT 10N .

PROBABLE MAXIMUM H, RATE PRODUCTION OCCURS IN EARLY
PHASE OF RECOVERING OF CORE (ECCS INJECTION) STARTING
FROM ALREADY ADVANCED HEATUP (PORTIONS OF CORE AT OR
ABOUT ZIRCALOY MELT CONDITIONS)

ABSOLUTE Ho PRODUCTION RATE PEAKS IN CORE WILL BE
SOMEWHAT MUTED WHEN H, FLOWS REACH DRYWELL/WETWELL

GRT 6/83




NYDROGEN SOURCE TERM CALCULATIONS

SCOPING STUDY RESULTS
——r

RESULTS

ACCIDENT CONDITIONS
T RADIATION  START OF CORE  START OF CORE  CORE FLOW

WN | PRESSHE 0 WOEL UNCOVIRING (seo)  FECOWRY (sec)  (aw/sec)

] ~2 FuLL 7200 i 0

2 ~2 UNIT CELL 7200 - 0

3 ~u0 FILL 7200 o 0

4 ~40 FULL 7200 10,000 8 (CRD)

5 ~40 cuLL 7200 10,000 90 (RCIC)
6 40 UNIT CELL 7200 10,000 660 (gone

W, PRODUCTION (LP/_ )
PEAK  SUSTAINED MAX.

~0.5 ~0.5 (~10 min.)
~0.5

~0.66 ~0.5 (*15 min)
~0.8 ~0.6 (10 miny)
~1.5 (<1 min) 0.8 (~10 min.)
~1.35 ~0.6 (~ 7 min.)
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TIME VERSUS MAX. CLAD TEMPERATURE

TEST 58: SATURATED CORE SPRAY

[ T T . 1 T 1 ‘ T 1:
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7000 8000 6000 10CCC
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o DETAILED BWR CORE HEATUP CODE DEVELOPED
o SCOPING STUDY OF H, PRODUCTION RATES COMPLETED
¢ PEAK CORE PRODUCTION RATES (g 1.5 isM/sec)

OCCUR FOR SHORT PERIODS (51 min) AT INITIATION
OF ECCS OPERATION

e SUSTAINED CORE PRODUCTION RATES (5 10 MINUTES)
FOR ALL CASES RANGE OVER 0.5-0.8 sM/sec

o THESE RATES ARE AT CORE - ACFUAL PEAK RATES T0
T0 DRYNELL/WETWELL WILL BE LOWER (MUTED) AS A
RESULT OF PRIMARY SYSTEM THERMAL HYDRAULICS

GRT 6/83



TOTAL MASS (KG)

TIME VERSUS TOTAL MASS OF HYDROGEN AND GENERATION RATE
TEST SB: SATURATED CORE SPRAY

50 ‘i ¥ Ll L} l gas ¥ » R .1 L L] Ll L] i L) L Rl
- TOTAL MASS
400—x RATE
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