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L. HEBE

(1) BMI-2104 3
= source term HIEREMS Y-1xq =

Source Term H %8 ¥ FEREFHRA
AL USNRCEH oz BCLd s 8=
BMI-2104a 7-(°83.7.~’85.2.)0l| 4] n]-ZXc}. K
FRL, 1IRGSHHARE 2§ AF87d49 A3
QP8 AFd %3} NUREG-0772 =
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o= 57 MBS AFZ BEFHARRAAAY £
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(X2 #2) BMI-2104d 72 source term& —
ez w3 & gl & BEFH, & BEEL

H2. USNRC/IDCORZ2| Source Term ¥ Risk B} WA

. 71E $i4

ulx _/.L_

L 73 U.S. NRC IDCOR
PWR, Subatmospheric Surry -
PWR, Large Dry Zion Zion
PWR, Ice Condenser Sequoyah Sequoyah

BWR, Mark I Peach Bottom Peach Bottom
BWR, Mark II Lasalle* -
BWR, Mark III Grand Gulf Grand Gulf
*BMI-21040)} 4 = B 7}5 =] o4&,
Source Term Analysis Research Regulation
BMI-2104
Uncertainty Estimates
SANDB4-0410
Status of Validation
ORNL/TM-8842 Source Term
R nt Study Changes in
{ NUREG-0956) - Source Term-ﬁased
Regulations

Contginment Loads
Working Grou
NUREG- 1O
Containment Performonce
Working Group
NUREG -1037

‘ APS Review

Severe Accident
Risk Rebaselining/
Risk Reduction

Program (SARRP)

Severe Accident
Regulatory

Implementation

(NUREG-1150)
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Befipk#e-g sobsta A=A AN REIEH B
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e SNL(Sandia National Laboratories)£|
QUEST(Quantitative Uncertainty Estimate of
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qlsted 829 A source term ZFAFch
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ebd BE ouRlAg, EE ALnAge] st
source termo| {EArErtl ddb el AES
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APSE =31l BMI-2104 A =AA12] A5
(validation)e] o}=! E-F 23}tz A EA L 1870
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% gaislojol ot PIEPEh (B4 FE)
ol#1 gk APS2| AE 9 w2 A2 APSHZRY]
Biartkst =ehd e EEEte= U8
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(3) IDCOR =z 71518

IDCOR(Industry Degraded Core Rulemak-
ing): ERS FEFH E¥HEs USNRCH &=
KB BEIEE kEd Aotz $lske] 1981
W A™E Zza@e2d 270 MAAP(Modu-
lar Accident Analysis Program)!75-2] =4tz
=71 A=l o) F AH§3ted BMI-2104a 7
oAl 4 Frhsl WA sSoll A 4 e walde
source termo] AALE A} (22 #HE) L FE
AEL Fu4lu2 Q¥ FHFH BEAMY H1¥
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Source Term % 8m ¥ FEEGRA

H3. U.S.NRC/IDCORfHE2| 1871 #H#ity RE

—
o

. Fission product release prior to vessel failure.

. Recirculation of coolant in the reactor vessel.

. Release model for control rod materials.

. Model for fission product and aerasol deposition in the primary system.
. Modeling of in-vessel hydrogen generation.

. Containment failure by in-vessel steam explosions.

. Direct heating of containment by ejected core material.

. Ex-vessel fission product release modeling.

. Ex-vessel heat transfer models from molten core to concrete

©0ONOU R W=

Core slump, core collapse, and reactor vessel failure models.

and containment.

14. Modeling of emergency response.
15. Containment performance.

16. Secondary containment performance.
17. Hydrogen ignition and burning.

18. Essential equipment performance.

11. Revaporization of fission products in the upper plenum.
12. Deposition model for fission products in containment.
13. Amount and timing of suppression pool bypass and retention in ice beds.

RIfE(technical issue)E WHEIH =L (B 3 Ax)
1985wl el w2 Al Eo] T M F-Agl fle] S
Asglon 1986Wloll AL 7" FE FEAL
AEER(LE 5), =875 QRAQHE2] v}
% (3% 9), ice condenser ZF8-7o 49 KK
dA£(ZHE 10), A ¢899 A4 (3F 8),
Agar19 AS(F 15) Fo] Ak AF o]
2§k FAl S| A source termFF{REH 2
oA 713 TFHEEIE Eokl Aol

(4) NUREG-0956'®
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IDCORY ATAs 52 g3l 19854 79
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FaEaskAl W FF AE Az 279 74
8 dbeddled 1986wl 7Y HFR AR WA
dAgee et
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o] FREEMel Rl I =ol= RSSupy g o
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o] Hopel] ofAE WL TR Heolsded
o]9] ALl 77t Hasteh (F4 FHx)
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Aot 2¥x g ALE oo TE WA
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termg FHES 7= At

U.S.NRCHE: gl BMI-2104 I =AAE
mirEd % 3= ARl ol 3 - Rdly
Source Term Code Package(STCP)z} #4%35}
3 24 Al oo HENERS KB
g 2 & AP (confirmatory research)= Al & <
B grebs HEE HR

U.S.NRC¥E 198611 1¥ NUREG-0956 =<t
o] A wAZIHR ¥ FF AEAAY A+E
FRAZ Yt AEYAL FEHHEE Vb A,
RAAFE AS E344 FA A o
o] 7h&¢ gkotch. =R A8y AFa KR
LR A ol o) EE Aol ol2xelh &
x SNL, BCL 3 BNLe STCPE 183l 6
N FHe BAdL£(F2 AR)AAY HIEAL F
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7 Z(verification &

(5) NUREG-11508%:2%
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ALg3ke 67 EEI(E2 2 )] At iAol
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1987 i BMKIRS BAYE BmES=R =k
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ik AR W E2 FHeE2 s AATAl #FE
WA B 4] chFAH Holvh
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7t. Source Term Code Package

U.S.NRC¥ source term=] = 7} A& 2] &4l
JorA Aim= AAE Aol FEAHES $h
ov, 2 Az BCLd] g3 BMI-21043.= =)
A7k A= gl

BMI-21043. =3 Al = WF-ABHE(}3} fp.
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Fission Product Thermai Hydraulic

S |

Containment Transport
and Retention

I Tr port A a— Behavior -
T T Tt T 7
[ ORIGEN " MARCH
| Fission Product
| Inventory in Fuel | Booh‘::vr;‘rl o
| - Reactor Coolant System;™
§ | Molten Core, and
i | i Containment
&) CORSOR
€ Release : Retained ! |
§ | from Fuel | in Fuet | |
3! | I
gl 3 F | 1
& | TRAPMELT § MERGE
| |Reactor Coolant System_ — | — — — _l | Detailed Temperaturs,
i Transport and ° | Pressure, and Flow in
| Retention 3 | Reactor Coolant System
| |
R -
|
¥ I CORCON
| . VANESA |
& | 3 Release from e e Detaiied Core- b
E | £ Core -Concrete Melt | Concrete Temperature
3| 2 | and Interactions
Ly !
5l y y j
gl NAUA, SPARC, ICEDF |
&
| |
| I

Release of fission products 1o the
environment : Source Term

1212, BMI-214 B 2= 8%

off 2|8 Al4k=

®CORSOR?*= MARCH-2ol &3] A4kd
dze 2xizel =z} fpulEsd Al4kslan
®°)+= MARCH/MERGE®] 2ja] #7151 RCS
Al Aol dgdzAn g TRAP-MELT?%)
JH@=of RCSell A9 fp % - B eEd
c},

D= xAlEE5E] BERS B LE5
cavity?] Zae|E9} 9--23% w9 {p. ¥ aerosol
&z VANESAZDo| 2o|a) Al 4bxl o},
(CORCON od4a 2o whe})

®Ad87 AET=2 yYEH fp. Y aerosold] A
F& NAUA-4%% ©)sle] 5§r7bxlc),

LE HEHFXLZ 4 "A4Z=7e] oy
A RHdFen A4EAZ ddF B A
e AeA A ohdel MRHFRE WA &
87t 2ot = Ae-HI =) fp BHPI =)
o] [EIEfE&E(simultaneous coupling)e] =eo 9
=] oro} feedback & =B gt 47} ¢l o
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B3t AAs et dHELE FAH7 $8
US.NRCE BCL=Z sl 84 8% Az
A HEAIE SYFES stk L A
MARCH-2, CORSOR, CORCON 5-o] A3#ls
o] MARCH-37}, MERGEg¢} TRAP-MELT?>}
Agslo] TRAP-MERGE~} Bg%$xl uls COR-
CONZoll gyl #isgel ol Feolx 44
Source Term Code Package(STCP/MOD 1)7}
FaEg e @A ASAAl ek

Lt AR
RSSHIZE ol % ZTEE =gk AAE 2o 2
EAER BHoldl el AdsEL o= Source

Source Term H%hin ¥ FESARR

Term Code Packaged] udked=le] it}
kg, 1A Fell A9 R AL,
A% Fol 2 slEAql dlet kel 2l o}
Ax ERERAAL, A 487 A% F 34
Fokrt ol ot e 4Aolvl. 4ol APS7)
AEHd AFFE ALY 184 ZlgEokst
US.NRC7} F8 E34d Joka AX3 8 7
EHoke] A E viwIYct. F AL BHEO
TRl FHEA BRe dAE Belx gl
4 @ 4 gt} IDCORXE o]aigt o] A a2
RSt et

2alofl 4= US.NRCy} NUREG-0956¢] =
el 4] @S] source term3f A 7| EF THEEN

f.p.2]

aerosol2]

H4a. APS7} Y12t 187 202t U.S.NRCIt M8t ol E&4 J|EE0I9 H|lI

APS Research Topic

NRC Major Area of Uncertainty®

1. Vaporization of Low Volatility fission Products’

2. Thermal Hydraulics of the Core-concrete Interac-
tion

3. Release of Refractory Materials in the Core-Con-
crete Interaction

4. Transport of Radionuclides through the Reactor
5. Tellurium Behavior

6. Release of Volatile Forms of lodine
7. Damage Progression in the Core

8. Fragmentation of the Corium at Reactor Pressure

Vessel Melt-Through
9. Research on Containment Breach
10. Containment Failure Modes

11. Generation Mechanisms for Aerosols

12. The Effectiveness of Suppression Pools and Ice
Beds

13. Growth and Deposition of Aerosols
14. Change of Sequence by Fission Product Heating

15. Intercomparison of Aerosol Codes
16. Aerosol Deposition on Pipes
17. Natural Circulation Research

18. Integrated Severe-Accident Code

6. Scrubbing Efficiency of Suppression Pools and

4. Retention of Fission Products in the Reactor

3. In-Vessel fission Product Release and Aerosol
Generation

5. Ex-Vessel Fission Product Release and Aerosol
Generation

5. Ex-Vessel Fission Product Release and Aerosol
Generation

4. Retention of Fission Products in the Reactor
Coolant System

3. In-Vessel Fission Product Release and Aerosol
Generation
2. Core Melt Progression

7. Containment Pressure Loads

7. Containment Pressure loads
8. Containment Failure Modes

5. Ex-Vessel Fission Product Release and Aerosol
Generation

Ice Compartments

e

Coolant System

s

”

1. Natural Circulation in the Reactor Vessel
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A 4 gdon WM 9 S/G 59 255Ut
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