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THE TRANSITION FROM FORCED CORE COCLING USING ONE REACTCR COCLANT PP TO NATURAL

CIRCULATION WILL 2E ACCOMPLISEED OVER A PERIOD OF TIME. HEAIU?

COOLANT WILL GENERAIE A DENSITY GRADIENT AXIALLY IN THE CORE WHI

CCP.

a1

CH WILL PRCDUCE

THE DRIVING FORCE FOR THE CIRCULATION FLOW. THE TIME REQUIRED TO SSTABLISH

NATURAL CIRCULATION IS THEN DIRCCTLY RELATID TO THE HEATT? RA
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-~ o ATt e
CF THE CORE WBICE

GENERATES THE DRIVING FORCE. TO ESTIMATE THIS HEATUT TIME THE FOLLOWING ANALYSI

- aat s acea ReALeld basm

WAS PERIORICD: (1) IT WAS ASSUMED THAT THERE WAS 30 CCRE FLOvW,

ORE CCOLANT INVENTORY WAS RAISZID FROM '!'-“ 20 '.'S.... {(3) NO NET
Y S

PR T LT I SN SSD & PR
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(2) THE ENTIRE

STEAM QTALITY WaS

GENERATED, (4) CALCUTATIONS WERZ 3ASED ON CROSS CORE AVERAGE CONDITIONS.

FIGURE 1 DEPICTS THE CORE DECAY HEAT GENERATION AS A FUMCTION OF TIME. -THE

RESULTS CF THIS AJALTSIS ARE SHOWN IN FIGURE 2-4 FOR VARIOUS ASSTMPTIONS ON

‘Z‘.“. STSTEM PRESSURE AND CORE PCWER (TIME AFTER SHUTDCOWN). THESZ CURVES WERE

USED TO EZSTA3LISH A MAXIMIM TIME REQUIRED TO ESTABLISH NATURAL CIRCTLATION.

NATURAL CIRCULATION RLSPONDS TO HIGCEER FLOW RESISTANCE 3Y GOING
TWO=-PHASE TLOW UNTIL THE VAPORIZED DENSITY CHANGE IS SUFFICIENT

SYSTEM RESISTANCE. WITH DE3RIS 3LOCXING A GRID, FTLOW WILL PASS

LATERALLY AROUN

THE BLOCKAGE AND ADEQUATELY IMMERSE THE FUZL 3EFORE AND AFTER THE 3LOCRAGE.

IF THE BLOCXAGE DEBRIS ALSO CONTAINS FUEL, THE MAXIMIM TEPERATU

BLOCXAGE CENTER WILL 3E CONDUCTICY LIMITED AND RELATIVELY INSINS

7907260330

RE AT THE

— e ——
LTINE 20 TRE



P S:40 ?:M.
G. A. MEYER -l APRIL 10, 1979

MCDE OF SURFACE HEAT TRANSFE-. THE FLOW PATTERNS IN NATURAL CIRCULATION ARs
DIRECTLY RZSPONSIVE TO RESTRICTIONS, AND MAY WELL SHOW LOCAL TWO-PIASZ TRANSITIONS

AND ¥ TIVELY HICH VELOCITIES AT PARTIALLY-3LOCRED HOTTIR 2TCIONS.

REDISTRIZUTION OF CORE DEBRIS IS ANTICIPATED wHEY THE PLMPED FLOW IS TERMINATED.

85 A% s mermey ~1 E IVCORE TEDERATIIAT ATC™nrarmemire =isaye e m———
CHANGES IN THEIRMOCOLPLEZ INCoR:S TZXPERATURS DISTRIBUTIONS SHOULD 3E EXPECTE

NOT ALL THI?MOCOUPLI READINGS CAN E IIOLAINED 3Y HYDRAULIC PHENCMEMA. SOE
THERMOCCUPLIS, PAPTICULARLY NZiR TuE CENTER, ARE CURRENTLY INDICATING LOCALIZSS

HEATING EFFECTS AND ARE NOT MEASURING 3ULX FLUTD TEPFRATURES. SINCZ THE PRIMARY
CONCERNS DURING THE TRANSITION FROM PLMPED FLOW TO NATURAL CIRCTLATICY ARE |
ADEQUATZ COVERAGE OF THE CORE AND 3ULK COOLANT TEMPERATURES 2ELOW SATURATION
TRMPERATURE, IT IS RSQUIRID THAT AT LEAST 10 (TEN) INCORE THERMOCOUPLEIS HAVE

READINGS 3LLOW SATURATION TEMPIRATURE FOR TuE SYSTEM PRUSSURE (FICURE 5).

ADDITIONALLY, N0 TUQ INCORE THIROCOUPLIS SHCOULD EXCIED 300°F. ANTICIPATED CoRE
TRANSIINTS AREZ VERY SLOW. FIGURE 4 SHOWS THAT IT WILL REQUIRE AT LIAST 45 MINUTES

TO ONE HOUR TO RAISE THE WATER TEMPERATIRE Iy THE CORE FRoM 200°F o SATURATION
TEMPERATURE TOR DATES 3ETWELN 4/10/79 AMD 4/17, 79. ADDITIONALLY, THE CORS

ADIABATIC HEATUP 7RO 200°F 70 1000°F sxczzas o Z0UR FOR DATES AFTER 4/12/79.

HENCE, NO CORE COOLING PRCELIMS IXTIST FOR AT LEAST THE FIRST HOUR OF TRANSITION

TO NATURAL CI2CULATION.

THE "HOT LEGC" THERMOCOUPLZ SHOULD SHOW A TEMPERATLD LUCREASE AS NATURAL
CIRCULATION IS ZSTASLISHED. TEMPERATURE INCREASES IN THE I‘q RESISTANCE TDMPERATURE
DETECTOR (RT2) SHOULD 23f CESERVED WITHIN TEE 30UNDS OF T=r TRE TO SATURATE T=E

CCRE AS SHOWN IN FIGCURE 4 (I.2., 45 xTvUTES 0% 4/10/79; 2.5 Houms om 8/6/79).
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ADDITIONALLY, THE MAXITIZM TEMPERATURE OF THE HOT LEG RTD SHOULD NOT EXCEED 250°r

FOR PRESSURES ABOVE 500 PSIA AND 130°F FOR PRESSURES NEAR ATMOSPHERIC. THE CORE

AT SHOULD 3E LIMITED 70 150°F.

SUMMARY ¢

REQUIREMENITS FOR TRANSITION TO NATURAL CIRCULATION:

1) INCORE THERMOCCUPLIS == AT LEAST 10 (TEN) THERMOCOUPLES MUST 2EAD 3ELOW
THE SATURATION TEMPERATURE CORRES2ONDING TO SYSTZM PRESSURE . (FIGUPE 5).

NO TWO INCORE THERMOCOUPLES MAY EXCZED 809°F.

2) HOT LEWYRID'S =~ THE HOT LEG RTD'S MUST INDICATE A TEIMPERATIURE RISE WITHIN
THE TIME REQUIRED TO SATURATE THE CORE (FIGURE 4) AND THE MASDMN TEMPERAIURS
SHOULD NOT EXCEED 250°F FOR SYSTEM PRESSURSS ABOVE 3500 PSTA YD 120°F FoR

PRESSURES SEAR ATMOSPHERIC. THE CORE .T SHOULD 3E LIMITED 70 150°F.

LLL:JFB:aw

ece: J. S. TULENKO
TUEL ENG. UNMIT MANAGERS
CORE HOT SPOT T FORCE

ATTACHMENTS (5 FIGURES)
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