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1.0 INTRODUCTION

ThlS REPORT ON 'RESEARCH RESULTS UTILIZATION * PROVIDES STATUS AND CONTROL INFORMATION CONCERNING THE
UTILIZATION OF RESEARCH RESULTS IN THE REGULATORY POLICIES AND PnACTfCES OF THE NRC.

RESEARCH INFORMATION LETTERS - (RIL'S) ARE PREPARED BY RES TO TRANSMIT rtESEARCH RESULTS TO NRC USER
OFFICES UPON COMPLETION OF A SUBSTANTIAL, COHERENT AND REASONABLY COMPLETE BODY OF EXPERIMENTAL

' AND/OR ANALYTICAL RESEARCH WORK. A RlL MAY COVER MATERIAL DEVELOPED FROM MORE THAN ONE RESEARCH
PROJECT. THE USER / PROGRAM OFFICE (S) IN THE NRC REVIEW THE INFORMATION CONTAINED IN THE Rll AND COff$iDER
ITS UTILIZATION IN THE REGULATORY PROCESS. SECTION 3.0 OF THIS REPORT LISTS THE RIL'S ISSUED TO DATE,
TOGETHER WITH AN IDENTIFICATION OF THE RESEARCH PROGRAM MANAGER AND THE RESEARCH PROGRAM Ett MENT
WHICH GENERATED THE RlL. THE POTENTIAL APPLICABILITY OF EACH RIL TO THE REGULATORY PROCESS IS AL50
IDENTIFIED HERE, AND COMMENTS FROM THE COGNIZANT RES AND USER OFFICE STAl F ARE SUMMARIZED WHICH
RELATE TO THE EXPECTED IMPACT OF THE REPORTED RlL'S ON THE REGULATORY PROCESS. WHERE DEEMED APPRO-
PRIATE BY MUTUAL AGREEMENT BETWEEN RES AND OTHER INVOLVED PROGRAM OFFICES, A PO9 TION PAPER MAY BE
PREPARED TO INFORM THE COMMISSION ABOUT THE POTENTI AL APPLICATION OF RESEARCH RESULTS. BRIEFINGS MAY
BE CONDUCTED FOR Tile COMESSION, THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS (ACRS) OR OTHER
APPROPRIATE GROUPS. PRESS RELEASES MAY ALSO BE MADE, AS APPROPRIATE. THESE EVENTS ARE SCHEDULED AND
TRACKED IN THIS SECTION.

RES IS RESPONSIBLE FOR DISTRIBUTING EACH NEW RIL TO COGNIZANT OFFICES AS THEY ARE ISSUED. RES AND OTHER
COGNIZANT PROGRAM OFHCES ARE OBLIGATED TO COLLECT, REVIEW. AND FORWARD APPROPRIATE INFORMATION
RELATING TO RiLS AND ASSOCIATED FOLLOW-UP ACTIONS TO RES. RES IS RESPONSIBLE FOR REFLECTING NEW
INFORMATION IN THIS PUBLICATION AND PRODUCTION AND DISTRIBUTION OF THIS PUBLICATION ON A QUARTERLY
SCHEDULE.

ALL COMMENTS SHOULD BE FORWARDED IN WRITING TO: PHILIP TING
CHIEF, PROGRAM AND ADMINISTRATIVE
SERVICES BRANCH
OFFICE OF RESEARCH
Mall STOP 1130 SS
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Rf230322 0FFICE OF NUCLEAR REGULATORY RESEARCH REPORT RUN DATE: 09/01/81
PAGE8 2

REQUESTOR: PBC RESEARCH PROJECT CONTROL SYSTEM

*** SUMMARY OF IMPACT OF RILS ON THE REGULATORY PROCESS ***

INCREASED TECH BASIS STANDARD STANDARD LICENSEE

UNDERSTANDING LICENSING REGU- REG. TECH. STD. FORMAT 4 REVIEW INSPEC. RCPORTING
'

NO. OF PHEN 0*1ENON REVIEW LATION GUIDES SPECS DEVELOP. [qN.IENT PLAN PROGRAM REQUIREMENT

. . . . . . . .

74-001 YES

74-002 SCME POSSIBLE YES POSSIBLE . . . . . .

74-003 YES . . . . . . .

74-004 YES YES . . . . . . .

. . . . . . .

76-005 YES

. . . . . . . . .

76-006 SOME

76-007 YES . . . . . . . . .

. . POSSIBLEi 77-008 YES POSSIBLE POSSIBLE POSSIBLE ..

j

77-009 YES POSSIBLE POSSIBLE POSSIBLE POSSIBLE . . .

77-010 YES YES . . . . . . . . ,

|

77-011 POSSIBLE POSSIBLE .
. . .

77-012 YES YES . . . .
.

77-013 YES YES YES YES YES YES ..

'

77-014 YES . YES . YES YES YES . .

77-015 YES . YES YES . . .

77-016 YES YES .
. . . .

. . . . .

78-017 YES YES

78-018 POSSIBLE POSSIBLE . . . . . . .

*u a?7 POSSIBLE . . . . . . .

e

78-020 . YES YES YES . YES . YES .

.

78-021 YES POSSIBLE . . .

78-023 POSSIBLE POSSIBLE POSSIBLE . . POSSIBLE .

.

78-024 . POSSIBLE POSSIBLE POSSloLE . . . POSSIBLE .
.

78-025 SGME . . * * * * *

- . . _ _ ~
_ _ w
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R1230322 0FFICL OF HilCLEAR REGULATOP.Y RESEARCH REPORT RUN DATE: 0
REQUESTOR: PBC RESEARCH PROJECT CONTROL SYSTEM PAGE.

*

*** SUMMARY OF IMPACT OF RILS ON THE REGULATORY PROCESS ***

INCREASED TECH BASIS STANDARD STANDARD LICENSEE
RIL UNDERSTANDING LICENSING REGU- REG. TECH. STD. FORMAT 4 REVIEW INSPEC. REPORTING
No. OF PHENOMENON REVIEW LATION GUIDES SPECS DEVELOP. fD,NTENT. PLAN FROGRAM REQUIREMENT

78-026 YES YES . . . . . . .

78-027 . . . . . . .

78-028 YES YES . . . . . . . .

78-029 . . . . . . . .

78-030 YES YES . . . . . . .

78-031 . . . . . . . .

73-032 YES YES YES . . . . .

78-033 YES YES YES . . . . . . .

78-034 YES YES . . ..

7F-035 . . . . . . .

78-036 YES YES . . . . . . .

. . . . POSSIBLE . .78-037

78-038 . . . . . . . . .

78-037 . . . . . . . .

78-040 . . - - ' '

78-041 . YES YES YES . YES . . . .

78-042 . . . . . . . .

79-043 . . . . . .. .

79-044 YES YES . . .
,

. . .

79-045 . . . . - .

YES YES . .79-046 . . . . .

79-047 . . . . . .
.

79-048 YES POSSIBLE POSSIBLE YES . . . . .

79-049 . . . YES . . .

|

|
1

i
1

i
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R1230322 0FFICE OF NUCLEAR RECULATORY RESEARCH REPORT RUN DATE: 09/01/81
REQUESTOR: PBC RESEARCH PROJECT CONTROL SYSTEM PAGE: 4

*** SUMMARY OF IMPACT OF RILS ON THE REGULATORY PROCESS *am

INCREASED TECH BASIS STANDARD STANDARD LICENSEE

RIL UNDERSTANDING LICENSING REGU- REG. TECH. STD. FORMAT & REVIEW INSPEC. REPORTIt;G -

NO. OF PNENCMENON REVIEW LATION GUIDES SPECS DEVE & CONTENT PLAN PROGRAM REQUIREMENT

.

79-050 . . . . . .

79-051 . . . . . . . . .

79-052 . . . . . .

. . . . . . . .

79-053

79-054 . . . . . . . . .

79-055 . . . . . .

.

79-056 . . . . . .

.

79-057 . . . . . . . .

79-058 . . . . . . . . .

79-059 . . . . . . .

79-060 YES POSSIBLE POSSIBLE YES . . . . .

79-061 . . . . . .
.

79-062 YES YES POSSIBLE YES YES. . . . .

79-063 . . . . . . . . . .

79-064 YES YES POSSIBLE YES . . . . .

79-065 YES YES POSSIBLE YES . YES . . . .

79-066 YES POSSIBLE POSSIBLE YES . . . . .

79-067 . . . . . . . .

79-068 YES YES YES . YES . . ..

79-069 YES YES POSSIBLE YES . YES . . ..

79-070 YES POSSIBLE POSSIBLE YES . . . . . .

79-071 YES POSSIBLE POSSIBLE YES . . . . . .

79-072 YES YES POSSIBLE YES YES . . ..

79-073 YES YES YES YES . . . . .

_
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R1230322 0FFICE OF NUCLEAR REGULATORY RESEARCH REPORT RUN DATE: 09/01/81
REQUESTOR- PBC RESEARCH PROJECT CGNTROL SYSTEM PAGE: 5

mmW SUMMARY OF IMPACT OF RILS ON THE REGULATORY !ROCESS MMM

INCREASED TECH BASIS STANDARC STANDARD LICENSEE
RIL Ut:DERST ANDING LICENSING REGU- REG. TECH. STD. FORMAT 3 REVIEW INSPEC. REPORTING
NO. OF PHENOMENON REVIEW LATION GUIDES SPECS DEVELOP. CONTENT PLAN PROGRAM REQUIREMENT

NO . NO NO YES79-074 . . . . .

79-075 YES YES YES YES . . . . . .

79-076 YES YES YES POSSIBLE POSSIBLE POSSIBLE YES. . .

79-077 YES YES YFS YES . . ..

79-078 . . . . . . . . .

79-079 YES YES YES POSSIBLE POSSIBLE . POSSIBLE . ..

80-08P . . . . . . . . . .

80-081 . . . . . . . . . .

80-082 . . . . . . . . .

80-083 . . . . . . .

80-084 . . . . . . . . .
_

80-085 YES YES . YES . . . .

80-086 . . . . . . .

80-087 . . . . . . .

80-088 . . . . . . .
.

80-089 - - - - -

80-090 . . . . . . . .

80-09: . . . . . .

80-092 . . .

80-093 . . . . . . .

80-094 . . . - . . .

80-095 . . . . . . .

. . . . . . .80-096

80-097 . . . . . . . .

____. _ _ _ _ _ _ _ _ _ _ _ . _ __. _-. _
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R1230322 0FFICE OF NUCLEAR REGULATORY RESEARCH REPORT RUN DATE: 09/01/81
REQUESTOR: PBC RESEARCH PROJECT CONTROL SYSTEM PAGE: 6

*** SUMMARY OF IMPACT OF RILS ON THE REGULATORY PROCESS d**

INCREASED TECH BASIS STANDARD STANDARD LICENSEE
RIL UNDERSTANDING LICENSING REGU- REG. TECH. STD. FORMAT 4 REVIEW INSPEC. REPORTING
UO. OF PHENOMENON REVIEW LATION GUIDES SPECS DEVElnE. CONTENT PLAN PROGRA9 REQUIREMENT

80-098 . . . . . . . . .

80-099 . . . . . . .

80-100 . . . . . . . .

80-101 . . . . . . . .

00-102 . . . . .

00-103 . . . . . . . . .

80-104 . . . . . . . ..

00-105 . . . . . .

80-106 . . . . . . .

90-107 . . . . .

80-108 . . . . . . .

90-109 . YES . . . . . .

80-110 . . . . . .

80-111 . . . . . . . . .

80-112 . . . . . . .

80-113 . . YES . . YES YES .

YES YES81- 114 . . . . .

G1-115 YES . . . . .

81-116 . . . . . . .

01-117 YES . . . . .

81-118 YES . . . . . .

81-119 YES . . . . . . .

81-120 . . . . . . .

81-121 YES . . . . . . ..



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - _ _ _ - . _ _ _ _ . _ _ _ _ _ - . . __ . _ _ _ -_-____ ______ _

R1230322 0FFICE OF NUCLEAR REGULATORY RESEARCH REPORT RUN DATE: 09/01/81
REQUESTOR: PBC RESEARCH PROJECT CONTROL SYSTEM PAGEt 7

*Nd SUMMARY OF IMPACT OF RILS ON THE REGULATORY PF.0 CESS MMM

INCREASED TECH BASIS STANDARD STANDARD LICENSEE
RIL UNDERSTANDING LICENSING REGU- REG. TECH. STD. FORMAT 3 REVIEW INSPEC. REPORTING
HO. GF PHENOMENON REVIEW LATION GUIDES SPECS DEVELOP. pfMTENT PLAN PROGRAM REQUIREMENT

81-122 . . . . . . . .

.

_ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _
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R1230320 R ESEARCH PR0 JECT C0NTR0L 5Y$ TEM RUN DATE: 08/24/81
REQUESTOR: PBC MW ISSUED RILS wa

TABLE OF CONTENTS

PAGE NO. PIL NO. DATE TSSUED TITLE

2 74-001 03/19/74 ORNL V-5 INTERMEDIATE VESSEL TEST RESULTS

4 74-002 05/24/74 SEISM 0 TECTONIC MAP OF THE EASTERN UNITED SIATES

6 74-003 08/07/74 ORNL V-7 INTERMEDIATE VESSEL TEST RESULTS

8 74-004 09/10/74 MAP SHOWING RECENCY OF FAULTING IN COASTAL S0. CLLIF.

10 76-005 06/28/76 CONFIRMATORY PRESSURE VESSEL TEST UNDER PNEUMATIC LOADING

12 76-006 10/12/76 CRITIQUE OF BOAED-HALL MOD FOR THERM DETON IN UO2-NA SYS

13 76-007 08/25/76 SIMMER CODE FOR ANAL OF CORE DISRUPT ACCIDENTS IN LMFBR'S

15 77-008 01/31/77 DECAY HEAT DATA APPLICABLE TO LOCA EVALUATION

17 77-009 03/14/77 HIGH TEMP OXIDATION OF ZIRCALOY FUEL CLADDING IN STEAM

19 77-010 02/25/77 PRESSURE VESSEL FAILURE PROBABILITY PREDICTION (OCTAVIA CD.)

21 77-011 09/15/77 IEEE NUCLEAR RELIABILITY DATA MANUAL

23 77-012 06/16/77 MODIFICATIONS TO PRESSURE VESSEL rAILURE PROBABILITY PREDICT

25 77-013 11/11/77 RESIDUAL STRESSES IN WELDS

27 77-014 11/09/77 PHYSICAL SEPARATI." CRITERIA FOR ELECTRICAL cable TRAYS

30 77-015 12/01/77 CHARACTERIZATION OF BWR FEEDWATER N0ZZLE CORNER CRACKS

32 77-016 12/01/77 WARM PRESTRESSING

34 78-017 05/05/78 PBF SINGLE ROD-POWER COOLING MISMATCH (PCM) TEST RESULTS

36 78-018 01/09/78 CRANTIC COMPUTER CODE

38 78-019 01/31/78 GO NETHODOLOGY ASSESSMENT

40 78-020 01/24/78 A STUDY OF PHYSICAL PROTECTION EQUIPMENT

43 78-021 03/24/78 CRT'ICAL REVIEW OF SODIUM HYDROXIDE AEROSOL T0XICITY

45 78-023 04/10/78 "EASI" ADVERSARY SEQ. EVAL. MODEL (COMP. GRAPH. VERSION)

47 78-024 04/10/78 "FESEM" ADVERSARY SEQUENCE EVALUATION MODEL

.

9
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R1230320 RESEARCH PR0 JECT C0NTR0L S Y.S T E M RUN DATE*. 08/24/81'
REQUESTOR 8 PBC WM ISSUED RILS Mw

TABLE OF CONTENTS

PAGE NO. RIL NO. DATE ISSUED TITLE

49 78-025 03/21/78 FRAP-S3

51 78-026 04/27/78 IMPACT OF NUC. STA. ON REC. BEHAVIOR AT COASTAL SITES

53 78-027 06/02/78 " BEACON / MOD 2"

55 78-028 05/09/78 " MELT /CONTRETE INTERACTIONS"

58 78-029 06/07/78 " FUEL ROD ANALYSIS COMPUTER CODE: FRAP-T3"

60 78-030 06/28/78 PHASE I FINAL REPORT, " BARRIER PENETRATIDH DATA BASE"

61 78-031 07/10/78 " ASSAY OF STD Rtreu'NCE MAT'l ;$RM) 950B"
~

63 78-032 08/03/78 IMPROVEMENTS IN AEROSOL BEHAVIOR CODE (LMFBR'S).

64 78-033 08/03/78 PLUTONIUM ACCIDENT CONTAINER PROG /RESEARCH, DESIGH & DEVELOP

65 78-034 08/03/78 NUCLEAR DECAY DATA FOR RADIONUCLIDES

66 78-03S 09/15/78 A COMPUTER CODE FOR CALCULATING DOES EQUIVALENT

67 78-036 09/27/78 EVAL OF GENERAL ATOMIC CODES: OXIDE-3, SOR$, TAP, 8 RECA

69 78-037 09/29/78 LOFT REACTOR AFETY PRJGRAM RESEARCH RESULTS THROUON 10-1-78

71 78-038 10/13/78 RESULT OF INITIAL SER. OF ACPR EXPER. ON PROMPT-BURST ENERG.

73 78-039 11/27/78 RELAP-4/ MOD 6

75 78-040 12/18/78 THE COMPUTER CODE BRENDA

76 78-041 12/19/78 LAB. TEST PROCEDURES OF CYCLIC STRENGTH OF S0ILS

f78 78-042 12/20/78 CRITICAL EXPERIMENT PROGRAM FOR NEUTRONICS CODE VERIFICATION

80 79-043 01/10/79 SYS, CODE, A COMPUTER PROG. FOR SIMUL., LMFBR PWR. PLANTS [
81 79-044 01/04/79 RALIATION DOSE TO CONSTR. WORKERS AT OPER. NUC. PWR. PLANTS ;

82 79-045 02/11/79 THE CONCEPT COMPUTER CODE AND CAPITAL COSTS FOR BWR PLANTS

84 79-046 02/12/79 EFFECTIVENESS OF CABLE TRAY C0ATING MATEIALS & BARRIERS

86 79-047 03/19/79 A COMPUTER IMPLEMENT. OF RECENT MODELS FOR EST. DOSE EQUIV.

.

t
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R1230320 RESEARCH PR0 JECT C0NTR0L $YSTEM RUN DATE: 08/24/81

REQUESTOR: PSC NM ISSUED RILS wu

TABLE OF CONTENTS

' PAGE NO. RTL NO. DATE~ ISSUED TITLE

88 79-048 04/03/79 A TECTONIC OVERVIEW'0F. THE CENTRAL MIDCONTINENT'

89 79-049 04/04/79 IN VITRO DISSOLUTION ON URANIUM PRODUCT SAMPLES .

90 79-050 04/06/79 CRITICALITY SAFETY GUIDANCE

91 79-051 04/12/79 THE CONCEPT COMPUTER CODE AND CAPITAL COSTS FOR PWR PLANTS

93 79-052 04/23/79 EARTHQUAKE INTENSITY SCALE

95 79-053 05/16/79 DEBRIS-BED C00 LABILITY LIMITS

96 79-054 05/15/79 THE SET EQUATION TRANSFORMATION SYSTEM

98 79-055 05/29/79 CONCEPT COMPUTER CODE 8 CAPITAL COST / SULFUR COAL PLANTS

! 99 79-056 07/25/79 EFFECTS OF NUCLEAR POWER PLANTS ON COMMUNITY GROWTH

101 79-057 08/10/79 SMALL SCALE ECC BYPASS RESEARCH RESULTS

102 79-058 08/29/79 COMPAR. OF SIMUL. MODELS USED IN ASSESNG. PWR. PLNT. INDUCED

103 79-059 09/21/79 TRANSIENT FUEL ROD BEHAVIOR CODES FRAP-T4

104 79-060 10/12/79 SEISMICITY AND TECTONIC RELAT. OF THE NEMAHA UPLIFT IN OK.

106 79-061 11/10/79 MOLTEN SODIUM INTERACTION WITH BASALT CONCRETE

108 79-062 11/01/79 NEW MADRID SEISM 0 TECTONIC STUDY

109 79-063 11/01/79 LOFT REACTOR SAFETY PROGRAM RESEARCH RESULTS ,

110 79-064 11/05/79 REVISED 8 AUGMENTED LIST OF EARTHQUAKE INTENSITIES FOR KA.

112 79-065 11/05/79 BEDROCK GEOLOGIC MAP OF MARLBOROUGH 8 SHREWSBURY, MA

113 79-066 11/06/79 STUDY OF REGIONAL TECTONICS 8 SEISMICITY OF E. KANSAS

115 79-067 11/06/79 REFLOODING OF SIMULATED PWR CORES AT LOW FLOW RATES

116 79-068 11/11/79 STRUCTURAL INTEGRITY OF WELD REPAIRED PRESSURE VESSELS

f 118 ' 79-069 11/19/79 INTEGRID. GECPHYS. 8 GEOLOG. STUDY OF N. MADRID FAULT ZONE
1

120 79-070 11/19/79 SEISMICITY 8 TECTONIC RELATION OF NEMAHA UPLIFT.IN OK.
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R1230320 RESEARCH PR0 JECT C0NTR0L SYSTEM RUN DATE:- 08/24
REQUESTOR: PBC MM ISSUED RILS MM

TABLE OF CONTENTS

PAGE NO. R!L NO. DATE ISSUED TITLE

122 79-071 11/19/79 REGIONAL TECTONICS AND SEISMICITY OF E. NEBRASKA ANNUAL RPT.

124 79-072' 11/16/79 NEW ENGLAND SEISM 0 TECTONIC STUDY ACTIVITIES FY77 8 78

126 79-073 11/16/79 IN VIVO COUNTING AT SELECTED URANIUM MILLS

127 79-074 11/16/79 STEADY-STATE FUEL ROD BEHAVIOR CODER PRAPCON-1

128 79-075 11/27/79- INVENTORY, DETECTION, CATALOG 8 MAP OF OKLAHOMA EARTHQUAKES

130 79-076 12/28/79 ANNEALING OF IRRADIATED REACTOR PRESSURE VESSELS

131 79-077 12/28/79 ORIGIN OF SURFACE LINEAMENTS IN HEMA 3A COUNTY, KANSA5

133 79-078 12/28/79 VERTICAL LOADS IN MARK I CONTAINMENT TORUS

135 79-079 12/28/79 EVAL. OF SEISMIC QUALIF. TESTS FOR HUC. PWR, PLANT EQUIP.

137 80-080 01/15/80 DETERMINING EFFECT OF ALARA DESIGN 8 OPERATIONAL FEATURES

139 80-081 -02/28/80 IRRADIATED FUEL DISRUPTION UNDER LOF' ACCIDENT CONDITIONS

140 80-082 02/29/80 SOCIAL AND ECONOMIC EFFECTS OF TMI ACCIDENT
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, R1230320- RESEARCH PROJECT CONTROL SYSTEM ' REPORT.RUN DATE: 08/24/81
'

! REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 2 "^
MM ISSUED RILS MM

.

f RIt'N0+ 74-001 DATE ISSUED: 03/19/74 RIL TTTLE: ORNL V-S INTERMEDIATE VESSEL TEST RESULTS

RESEARCH REVIEW GROUP NO.: 1-20 0-00 SPONSORIK) 0FFICECS): RES

?ROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES.' TECHNICAL LEAD
i

REFERENCE DATA WILL DE PROVIDED AT A LATER DATE'

RIL SUBJECT / DESCRIPTION

ORNL V-5 INTERMEDIATE VESSEL TEST RESULTS.CORNL HSST PROGRAM)

*RES COMMENTS
,

EXPERIMENTAL EVIDEHCE THAT A " SAFE" FAILURE MODE (LEAK-BEFORE-BREAK) FOR REtCTOR PRESSURE VESSELS MAY EXIST, WAS REPORTED FOR THE
FIRST TIME. TESTS ON THE V-S INTERMEDIATE VESSEL AT ORNL DEMONSTRATED THAT A LEAK OCCURRED INSTEAD.0F A FRACTURE BREAK WHEN THE
VESSEL WAS HEATED TO 190 F AND PRESSURIZED TO 26.600 PSI. FURTHER ANALYTICAL STUDY TO GENERALIZE THIS RESULT IS UNDERWAY.,

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 08/21/78 ACTUAL RESP. DATE: 08/21/78 USER OFFICE REVIEWER: B.. GRIMES
)

MMM NRR APPLICATION TO THE REGULATORY PROCESS MMM a

; THE RESULTS OF THIS TEST ADDED TO THE STAFF'S UNDERSTANDING OF FRACTURES ORIGINATING AT FLAWS IN N0ZZLE CORNERS OF HEAVY L *, TION
6 STEEL VESSELS. IF LEAK-BEFORE-BREAK COULD BE DEMONSTRATED UNDER ALL REASONABLY CONCEIVABLE CONDITIONS AND CIRCUMSTANCES, Il WOULD ,

DEMONSTRATE THAT CURRENT LICENSING FOSITIONS ARE VERY CONSERVATIVE.

umM NRR IMPACT OF RESULTS MMM

WHILE ADDING TO OUR UNDERSTANDING OF VESSEL FAILURE MODES, THERE HAS BEEN HO DEFINITIVE IMPACT OH LICENSIHG AT'THIS TIME.#

.

NWM HRR COMMENTS AND REMARKS MMM

THE OPINIGHS EXPRESSED IN THE RIL REGARDING LEAK-BEFORE-BREAK ARE ENCOURAGING BUT HEED FURTHER SUBSTANTIATION BEFORE CURRENT
LICENSING POSITIONS CAN BE RELAXED.

,

P

J

i

I

, _ _ . ._. , , _ _ _
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R1230320 Ma ISSUED RILS CONTINUED WW PAGE: 3'

0FFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 09/13/78 ACTUAL RESP. DATE3 09/13/78 USER OFFICE REVIEWER P. RANDALL

anM SD 8 APPLICATION TO THE REGUL ATORY PROCESS MMM

THIS PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRITTLEMENT AND MARGINS TO FAILURE OF REACTOR PRESSURF.'
UESSELS WHEN FLAWS ARE PRESENT, CONSIDERING MATERIAL PROPERTIES AND LOADINGS. THIS PROGRAM NAS PROVIDED INPUT TG NRC REQUIREMENTS
FOR FRACTURE TOUGHNESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G TO to CFR 50 AND CONTRIBUTE' DATA USED IN THE ASME CODE
WHICH WAS INCORPORATED INTO APPENDIX G. IT HAS ALSO PROVIDED TART OF THE DATA BASE USED IN REGULATORY GUIDE 1.99 CONCERNING THE
EFFECT OF COPPER IMPURITIES ON SENSITIVITY OF STEEL TO IRRADIATION AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

a*M SD : IMPACT OF RESULTS *MM (NO DATA AVAILABLE)

amM SD s' COMMENTS AND REMARKS *Mu (N0 DATA AVAILABLE)

i

_ _ _ _ _ _ _ ______ _ ___



R1230320 RESEARCH PROJECT CONTROL %YSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE 4

** ISSUED RILS **

RTL NO: 74-002 DATE ISSUED: 05/24/74 RIL TITLE: SEISM 0 TECTONIC MAP OF THE EASTERN UNITED STATES

RESEARCH REVIEW GROUP NO. 3-02 0-00 SPONSORING OFFICE (S): RES

PROJECTS INVOLVFD

[lN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE ,

RIL SUEJECT/DESCRIPTTON

SEISM 0 TECTONIC MAP OF THE EASTERN UNITED STATES

RES COMMENTS

RIL 2 REPORTS A C 11 ION OF EARTHQUAKE FAULT DATA FOR THE EASTERN UNITED STATES. THESE DATA ARE USED BY LICENSE APPLICANTS IN
PREPARATION OF MA. - FOR PRELIMINARY SAFETY ANALYSIS REPORTS.

OFFICE: HRR IMPACT STATEMENT

SCHED. RESP. DATE: 09/27/77 ACTUAL RESP. DATE: 09/27/77 USER OFFICE REVIEWER: R. DENISE

uww NRR APPLICATION TO THE REGULATORY PROCESS ***

VHIS RESEARCH DEVELOPED LIMITED SEISM 0 TECTONIC PROVINCES MAPPING OF THE EASTERN UNITED STATES AIMED AT IMPLEMENTING APPENDIX A
REQUIREMENTS FOR DETERMINING SEISMIC DESIGN FOR HUCLEAR FACILITIES.

uMM NRR IMPACT OF RESULTS MwM

THE RESEARCH ADDED VERY LITTLE TO OUR KNOWLEDGE OF EARTHQUAKE /ROCESSES IN THE EASTERN UNITED STATES WHICH COULD BE USED TO
IMPLEMENT APPENDIX A REQUIREMENTS.

Duw HRR COMMENTS AND REMARKS MMM'

CURRENT EARTHQUAKE MONITORING AND TECTONIC STUDIES SHOULD RE SYNTHESIZED TO DEVELOP AN APPLICABLE SEISMOTECTONIC MAP.

.
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R1230320 .MM ISSUED RILS CONTINUED NN' PAGE: [5
~

,

0FFICE* SD IMPACT STATEMENT-

SCHED. RESP. DATE: 09/13/78 ACTUAL RESP. DATE: 09/13/78 USER OFFICE. REVIEWER: G. RIVENBARK
+

4

CNN SD 8 APPLICATION TO THE REGULATORY PROCESS M*u

THIS STUDY IS PRESENTLY USED AS GUIDANCE-IN ASSESSING TECTONIC PROVINCES AND SEISMICITY IN' LICENSING. CASE REVIEWS IN THE EASTERN 'i
UNITED STATES. THIS STUDY, AS WELL AS ONGOING STUDIES, WILL EVENTUALLY BE USED TO OFFER GUIDANCE ON A REGIONAL BASIS THROUGH
REGULATORY GUIDES.

DMN SD IMPACT OF RESULTS MMM (NO DATA AVAILABLE)
i

DNM SD * COMMENTS AND REMARKS MWW (NO DATA AVAILABLE)
,

.
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R1230320 RESEARCH PROJECT CONTROL SYSTEM - REPORT RUN DATE '08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION.REPCRT- PAGE: 6

MM. ISSUED RILS WM

RIL NO: 74-003 DATE ISSUED's 08/07/74 RIL TITLE:'ORNL V-7 INTERMEDIATE VESSEL TEST RESULTS

RESEARCH REVIEW GROUP NO.- 1-20 0-00 SPONSORING OFFICE (S): RES

! PROJECTS INVOLVED-

FIN # PROJECT TITLE RSS UNIT- RES. TECHNICAL LEAD

f

REFERENCE DATA WILL BE PROVIDED AT A LATER DA~ E 3
^

; ,

I ~ SUBJECT /DESCRIPTIOFRIt
'

ORNL V-7 INTERMEDIATE VESSEL TEST RESULTS (ORNL HSST PROGRAM)

RES COMMENTS,

ADDITIONAL EXPERIMENTAL EVIDENCE IS DEMONSTRATED THAT A " SAFE". FAILURE MODE FOR REACTOR PRESSURE VESSELS MAY EXIST, NAMELY,
i~ " LEAK-BEFORL-BREAK". THESE RESULTS SUPPORT EARLIER RESULTS REPORTED IN RIL 81. IN THIS TEST, THE FLAW WAS 13-INCHES.LONG AND'

S-INCHES DEEP IN THE 6-INCH THICK PRESSURE VESSEL WALL. THE VESSEL WAS ABLE TO SUSTAIN TWICE THE DESIGN LOAD PRIOR TO PENETRATION
OF THE FLAW THROUGH THE REMAINING THIN LIGAMENT 08 VESSEL MATERIAL. THIS RESEARCH CONTRIBUTES TO OUR UNDERSTANDING OF VESSEL
FAILURE MODE. THIS INCREASED UNDERSTANDING SUPPb4TS THE NRR STAFF IN ITS REVIEW EFFORTS.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE 11/07/77 ACTUAL RESP. DATE: 09/09/77 USER OFFICE REVIEWER: B. GRIMES
I

l
r MMN NRR : APPLICATION TO THE REGULATORY PROCESS MWM

THE TEST RESULTS F VE BEEN USEFUL IN ESTIMATING THE MARGIN OF SAFETY, IN TERMS OF FLAW SIZE, FOR A LARGE FLAW IN A HEAVY SEC' ION
STEEL VESSEL TESTLD AT UPPER SHELF TEMPERATURES. WHILE CRACK ADVANCEMENT THROUGH THE REMAINING WALL LIGAMENT WAS IN THE ST'.BLE
TEARTNG MODE, PRODUCING A LEAK, AND PRESSURE TO CAUSE LEAKAGE WAS MGRE THAN TWICE THE VESSEL DESIGN PRESSURE, THESE RESULTS MAY
HAVE BEEN INDUCED BY THE SPECIAL EFFECTS OF THE TEST GEOMETRY.

DMM HRR : IMPACT OF RESULTS *WM

WHILE ADDING TO OUR UNCERSTANDING OF VESSEL FAILURE MODES, THERE HAS BEEN HO DEFINITIVE IMPACT ON LICENSING AT THIS' TIME.i.
_ ,

MMM NRR : COMMENTS AND REMARKS MWM

- THE OPINICHS EXPRESSED IN THE RIL REGARDING LEAK-BEFORE-BREAK ARE ENCDURAGIP:G BUT NEED FURTHER SUBSTANTIATION BEFORE CURREN
! LICENSING POSITIONS CAN BE RELAXED.

-
c
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R1230320 MM ISSUED RILS CONTINUED 4M PAGE - 7, f
O

, OFFICEt SD IMPACT STATEMENT
2 i

SCHED. RESP. DATE: 09/03/78 _ ACTUAL, RESP. DATE: 09/13/78 USER OFFICE REVIEWER: P. RANDALL

CMM SD APPLICATION TO THE REGULATORY PROCESS MMM,

THIS PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRITTLEMENT AND MARGINS 10 FAILURE OF REACT 0r PRESSURE:
'

VESSELS WHEN FLAWS ARE PRESEHT, CONSIDERING MATERIAL PROPERTIES AND LOADINGS. .THIS PROGRAM HAS PROVIDED INPUT To NRC REr .REMENTS '
;

FOR FRACTURE TOUGHHESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G TO'10 CFR 50.AND CONTRIBUTED .'etTA USED IN THL ASME CODE4
'

WHICH WAS INCORPORATED INTO APPENDIX G. IT HAS ALSO PROVIDED PART OF THE DATA BASE USED IN REGULATORY GUIDC 1.99 CONCERNING THE
EFFECT OF COPPER IMPURITIES ON SENSITIVITY OF STEEL TO IRRADIATION AND-IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

,

| CMM SD IMPACT OF RESULTS MMM (NO DATA AVAILABLE)
i

DM* SD COMMENTS AND REMARKS MMM (NO DATA AVAILABLE) -

i
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 8

dd ISSUED RILS MM

RIL NO: 74-004 DATE ISSUED: 09/10/74 EIL TITLE: MAP SHOWING RECENCY OF FAULTING IN COASTAL S0. CALIF.

RESEARCH REVIEW GROUP NO.+ 3-02 0-00 SPONSORING O'FICE(S): RES
.

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICA1 1EAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

,

RTL SUBJECT / DESCRIPTION

MAP SHOWING RECENCY OF FAULTING IN COASTAL SOUTHERN CALIFORNIA

RFS CPMMENTS

RIL 4 COVERED FAULTING IN COASTAL SOUTHERN CALIFORNIA AND IS REFERRED TO BY NRR WHEN CONSIDERING SEISMIC SAFETY QUESTIONS REGARDING
PLANTS IN THE AREA COVERED.

OFFICE: NRR IMPACT STATEMENT

SC 'ED. RESP. DATE: 09/27/77 ACTUAL RESP. DATE: 09/27/77 USER OFFICE REVIEWER: R. DENISE

WNd HRR APPLICATION TO THE REGULATORY PROCESS ***

TO BE USED IN SELEviING SITES FOR NUCLEAR FACILITIES AND FOR REGIONAL INPUT TO STAFF REVIEW OF NUCLEAR FACILITY APPLICATIONS.

MdW NRR IMPACT OF RESULTS **a

WORK PROVIDED HEW KNOWLEDGE OF THE DISTRIBUTION OF ACTIVE FAULTS IN COASTAL CALIFORNIA. HAS PROVIDED IMPUT TO QUR REVIEW OF
DIABLO CANYON AND OTHER SITES.

Muu NRR COMMENTS AND REMARKS WMd'

WORK HAS LARGELY BEEN COMPLETED. NO EXTENSION IS ANTICIPATED.

_ _ _ _ _ _ .
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R1230320 ud ISSUED RILS CONTINUED ** PAGE: 9

0FFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 09/13/78 ACTUAL RESP. DATE: 09/;a/78 USEP OFFICE REVIEWER: G. RIVEMBARK

Dmd SD APPLI;ATION TO THE REGULATORY PROCESS M**

VHE OBJECT OF tHIS STUDY WAS TO PRODUCE DATA DESCRIBING THE RELATIONSHIP ZETWEEN EARTHQUAKE MAGNITUDES AND DIMENSIONS OF FAULT
DISPLACEMENT. ThIS STUDY, ALONG WITH OTHERS, IS USED AS GUIDANCE IN ASSESSING "CAPAELE FAULTS" IN LICENSING REVIEWS. RIL 84
PROVIDED A MAP WHICH UPDATED INFORMATION ON FAULTING IN COASTAL SOUTHERN CALIFORNIA.

IMPACT OF RESULTS wwu (N0 DATA AVAILABLE)M** SD 4

und SD COMMENTS AND REMARKS MMN (NO DATA AVAILABLE)

,

_ _ . _ _ _ _ . _ _ _ _ _ _ _ __.____ _ ___ _ _ _ _____ _ _ _
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REPORT RUN DATEt 0B/24/81R1230320 RESEARCH PROJECT CONTROL SYSTEM
' PAGE: 10

REQUESTOR 8 PBC RESEARCH RESULTS UTILIZATION REPORT
MW ISSUED RILS Mu

RIL Not 76-005~ DATE ISSUED: 06/28/76 RIL TITLE: CONFIRMATORY PRESSURE VESSEL TEST UNDEP. PNEUMATIC LOADING

RESEARCH REVIEW GROUP NO.* 1-20 0-00 SPONSORING OFFICE (S): RES
.

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT. RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUllECT/ DESCRIPTION

CONFIRMATORY PRESSURE VESSEL TEST UNDER PNEUMATIC LOADING (ORNL HSST PROGRAM)

RES COMMENTS

! RIL'S 1 38 5 REPORTED THE RESULTS FROM THE HEAVY SECTION STEEL TECHNOLOGY PROGRAM WHICH SHOWED THAT THE ANALYTICAL METHODS FOR
PREDICTING FLAW INITIATION AND CRACK ARREST IN REACTOR PRESSURE VESSELS HAVE BEEN WELL VALIDATED. THESE VALIDATED ANALYTICAL
METHODS (LINEAR ELASTIC FFACTURE MECHANICS AND ELASTIC-PLASTIC FRACTURE MECHANICG) ALLOW A PREDICTION OF -THOSE CONDITIONS UNDER
WHICH FLAWS IN PRESSURE VESSEL STEELS CAN CAUSE FAILlRE OF THE VESSEL. THIS PROVIDES THE HRR STAFF WITH A NEW TECHNIQUE FOR

| SETTING SAFE LIMITS FOR NORMAL OPERATION AND FOR ABN1RMAL AND ACCIDENT SITUATIONS TO REDUCE THE LIKELIHOOD OF PRESSURE VESSEL
FAILURE.

; 0FFICE: HRR IMPACT STATEMENT
I

{ SCHED. RESP. DATE: 10/21/77 ACTUAL RESP. DATE: 12/16/77 UL.4 0FFICE REVIEWER J. KNIGHT

I
i

UNM NRR APPLICATION TO THE REGULATORY PROCESS ***

THE INTERMEDIATE TEST VESSELS, ITV-7 AND ITV-7A UNDER SUSTAINED LOAD 1G DEMONSTRATED THAT BOTH THE VESSELS RESPONDED TO PNEUMATIC
LOADING ESSENTIALLY AS THEY HAD TO HYDRAULIC LOADING. EARLIER EXPER.ENCE OF A RAPID CRACK EXTENSION IN THE GAS PIPE LINE WAS
INHIBITING THE ACRS COMMITTEE ABOUT THE RESULTS OF ITV-TEST UNDER HYLtAULIC LOADING. HENCE, THE PNEUMATIC LOAD TEST WAS SUGGESTED.

Uww NRR * IMPACT OF RESULTS WMM

THESE TESTS SHOW THAT THE VESSELS UNDER SUSTAINED LOADING BEHAVED SIMILARLY TO HYDRAULIC LOADING, AND THE RESULTS ARE APPLICABLE TO'
THE EVALUATION OF THE BEHAVIOR OF REACTOR PRESSURE VESSELS UNDER SUSTAINED LOAD. THE TWO VESSEL TESTS THAT RUPTURED, WITHSTOOD

?RESSURE 2.15 TO 2.75 TIMES DESIGN PRESSURE. THE TEST PRESSURES WERd ABOVE ASME B 8 P V CODE ALLOWABLE FOR FAULTED CONDITIONS.

CMM NRR COMMENTS AND REMARKS WMM

TESTS DEMONSTRATE THE LEAK WITHOUT BURST.
.

--. -
-
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R1230320 MM ISSUED RILS CONTINUE 3 NN PAGE8 11

0FFTCE SD IMPACT STATEMENT

SCHED.' RESP. DATE:-09/13/78 ACTUAL RESP. DATE: 09/13/78 USER OFFICE REVIEWER 8 P. RANDALL

NMu SD 8 APPLICATION TO THE REGULATORY PROCESS NNu

THIS PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRITTLEMENT AND MARGINS TO FAILURE OF REACTOR PRESSURE
VESSELS WHEN FLAWS ARE PRESENT. CONSIDERING MATERIAL PROPERTIES AND LOADINGS. THIS PROGRAM MAS PROVIDED IMPUT T10 NRC REQUIREMENTS
FOR FRACTURE TOUC*(ESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G TO 10 CFR SO AND CONTRIBUTED DATA USED IN THE ASME CODE

,

WHICH WAS INCORrs0AATED INTO APPENDIX G. IT HAS ALSO PROVIDE 3 PART OF THE DATA BASE USED IN REGULATORY GUIDE 1.99 CONCERNING THE3

EFFECT ?: COPPER IMPURITIES CN SENSITIVITY OF STEEL TO IRRADIATION AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

unu SD t IMPACT OF RESULTS MMM (NO DATA AVAILABLE)

COMMENTS AND REMARKS MNN (NO DATA AVAILABLE)EMN SD .

|
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 0A/24/81
2 REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 12

** ISSUED RILS dd

RIL NO: 76-006 DATE ISSUED 10/12/76 RIL TITLE: CRITIQUE OF BOARD-HALL MOD FOR THERM DETON IN UO2-MA SYS

RESEARCN PEVIEW CPOUP NO.* 2-06 0-00 SPONSORING OFFICEfS): HRR
,

PROJECTS INVOLVED

FIN 8 PROJECT TITt_E RES UNIT. RES. TECHNICAL LEAD

1

REFERENCE DATA WILL BE PROVIDED AT A L ATER DATE

RTL SUBJECT / DESCRIPTION

A CRITIQUE OF THE BOARD-HALL MODEL FOR THER9AL DETONATIONS IN THE UO2-hA SYSTEM

*
RES COMMENTS<

i

THIS CRITIQUE OF THE BOARD-HALL THECRV FOR THERNAL EXPLOSIONS IN A URANIUM OXIDE-SODIUM SYSTEM REINFORCED THE BE!JEF THAT SUCH.

DETONATICNS ARE OF LOW PROBABILITY. THE CRITIQUE HAS BEEN USED AS AN AID IN ANSWERING ACRS CONCERNS ABOUT THE PCESIBILITY CF
ENERGETIC FUEL-COOLANT INTERACTIONS IN ADVANCED REACTCRS AND WAS EMPLOYED IN SUPPORTING NRR'S POSITION IN THE EVALUATION OF THE
PRELIMINARY SAFETY ANALYSIS REPORT FOR THE CLINCH RIVER BREEDER REACTOR.

OFFICE: NRR IMPACT STATEMENT

| SCHED. RESP. DATE: 09/09/77 ACTUAL RESF. DATE: 09/09/77 USER OFFICE . REVIEWER * W. GAMMILL
4

uMW NRR 1 APPLICATICH TO THE REGULATORY PROCESS ***,

ESTIMATES OF THERMAL DETONATION ENERGIES ARE DIRECTLY RELEVANT IN LICENSING DECISIONS RELATED TO CONTAIhMENT REQUIREMENTS FOR'

i LMFBR. PARTICULARLY KINETIC ENERGY RELEASE. SYSTEM DAMAGE AND RADI0 ACTIVITY RELEASES. THE RIL TRANSMITTED A CRITIQUE OF THE BJARD
AND HALL (UKAEA) THEORY FOR THERMAL EXPLOSIONS IN THE UO2-50DIUM SYSTEM. THIS INDEPENDENT THEORETICAL ASSESSMENT IS USEFUL IN

| REINFORCING THE CURRENT NRR BELIEF THAT SUCH DETONATIONS ARE OF LOW PROBABILITY AND THAT FURTHER EXPERIMENTAL EFFORT IS REQUIRED.

!

IMPACT OF RESULTS M**Mum NRR '

| THE RESUL'S OF THE CRITIQUE ARE MINIMAL IN THIS CN-G0ING TECHNOLOGICAL EXPLCRATION. EXCEPT AS NOTED ABOVE IN REINFORCING THE
i IDENTIFIED PERCEPTIONS AND NEED FOR EXPERIMENTS. SUCH WORK. INDEPENDENT ASSESSMENTS OF IDENTIFIED AND PDTENTIAL SIGNIFICANT SAFETY
^

ISSUES. SHOULD CONTINUE.

NNw NRR : COMMENTS AND REMARKS was

THE INITIAL EFFORT OF Ah EXPERIMENTAL AND ANALYTICAL EVALUATION OF THE BOARD AND HALL MODEL OF THERMAL EXPLOSIONS WAS UNDERTAKEN
BY DPM AT THE REQUEST OF THE ALRS (ACRS REQUEST DATED JULY 9. 1975 FOR BOARD AND NALL REVIEW). NOTE DPM RESPONSE TD THIS REQUEST
IN A LETTER FROM R. P. DENISE TO M. LIBARKIN. ACRS. DATED OCTOBER 24. 1975. THE PHENCMENON IS APPLICABLE IN THE CNGOING REVIEW
OF THE FFTF REACTOR. NRR HAS BEEN IN CONTINUING CONTACT WITH RES STAFF ON THE RESEARCH PROGRAMS PERTAINING TO INVESTIGATIGNS CN
THE BOARD AND HALL EFFECT. AND THE GENERAL SUBJECT OF THERMAL EXPLOSIDHS, AND MAINTAINS COGNIZANCE OF SUCH WCRK IN THE U. S. AND
OTHER COUNTRIES.

- _ _ , _ _ . _ -. __ , ,_ .- -. -- _ _ _ _ . . _ _ - _
-
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R1250520 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 13

un ISSUED RILS **

RIL Not 76-007 DATE ISSUED: 08/25/76 RIL TITLE SIMMER CODE FOR ANAL OF CORE DISRUPT ACCIDENTS IN LMFBR'S

RESEARCH REVIEW GROUP NO.' 0-00 $PONSORING OFFICEfS) NRR

PROJECTS INVOLVED

FIN # ER9 JECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVlarD AT A LATER DATE
..

RJ L SUBJECT / DESCRIPTION

THE SIMMER CODE FOR ANALYSIS OF HYPOTHETICAL CORE DISRUPT!"/E ACCIDENTS IN LMFBR'S

RES COMMENTS

THE SIMMER CODE IS DESIGNED TO PREDICT THE NUTION OF FAST REACTOR CORES DURING POTENTIAL CORE DISRUPTIVE ACCIDENTS. A TRIAL
VERSION OF THIS ennF WAS MADE AVAILABLE TO NRC'S LICENSING STAFF AND HAS SUPPORTED NRC BRANCH POSITIONS ON THE ANALYSIS OF CORE
DISRUPTIVE 7.cCIDENTS FOR CLINCH RIVER BREEDER REACTOR LICENSING CONSIDERATIONS. SIMMER IS RECOGNIZED AS AN IMPORTANT FIRST STEP IN
THE DEVELCPMENT OF A MECHANISTIC CODE CAPABLE OF DESCRIBING PHENOMENA NEEDED TO ASSESS CORE DISRUPTIVE ACCIDENTS IN LIQUID METAL
FAST BPEEDER REACTORS.

.

t

_-
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R1230320 un ISSUED RILS CONTINUED mm PAGE: 14
'

,

0FFICE NRR IMPACT STATEMENT

SCHED. RESP. DATE: 09/39/77 ACTUAL RESP. DATE: 09/09/77 USER OFFICE REVIEWER: W. GAMMILL
- _ .

unu NRR * APPLICATION TO THE F3G1LATORY PROCESS Man

THE SUBJECT RIL ANNOUNCED THE AVAILABILITY OF THE SIMMER-1 CODE. THE SIMMER-1 CODE IS EdC0GNIZED BY NRt A$ #N IMPORTANT FIRST STEP
IN THE DEVELOPMENT OF A MECHANISTIC CODE CAPABLE OF DESCRIBING PRECRITICALITY, TRANSITION PHASE PHENOMENA. AND WORK ENERGY
PARTITION, ALL VITAL TO ASSESSING CORE DISRUPTIVE ACCIDENTS IN LMFBR'S.

BMW NRR 8 IMPACT OF RESULTS num

THERE IS NO IMPACT SINCE RESULTS USING THE SIMMER-1 CODE ARE NOT SUFFICIENTLY SUBSTANTIATED TO BE USED DIRECTLY IN THE LICENSING
DECISIONS FOR LMFBR's. IT IS ANTICIPATED THAT FURTHER CODE DEVELOPMENT, AND THE PERFORMANCE OF EXPERIMENTS WNICH CONFIRM THE

i COMPUTATIONAL MODELS, WILL YIELD A TOOL WHICH WILL BE USEFUL IN REACHING SIGNIFICANT LICENSING DECISIONS.

*

num NRR : COMMENTS AND REMARKS NMW

NRR VIEWS THE SIMMER PROGRAM AS AN IMPORTANT LONG TERM EFFORT TO DESCRIBE THERMAL AND MECHANICAL CORE DISRUPTION ACCIDENT
SEQUENCES. NRR ALSO SEES NEAR-TERM BENEFIT IN USING SIMMER TO BETTER UNDERSTAND KEY PHENOMENA. AND THE INTEGRATION OF THESE
PHENOMENA INTO AN ACCIDENT SEQUENCE. SIMMER ALSO HAS THE BENEFIT OF BEING LARGELY INDEPENDENT OF ERDA SPONSORED WORK. NRR HAS
BEEN IN CONSTANT COMMUNICATIDH WITH ARSR AND HAD INITIATED A SMALL T.A. EFFORT WHICH MAKES USE OF SIMMER. NRR STAFF HAVE ATTENDED
SIMMER WORKSHOPS AND BRIEFINGS ON 9/14-15/76, 4/19/77 AND 7/21-22/77. NRR CORRESPONDENCE RELATED TO SIMMER AND SIMMER-RELATED
WORK CONDUCTED BY RSR
1. TO SAUL LEVINE, RES FROM B. RUSCHE, NRR, "LMFBR SAFETY RESEARCH PRDOTAM PLAN", 3/15/77.
2. TO L. S. RUBENSTEIN FROM R. P. DENISE, " DEGREE OF SUPPORT FOR RESE#rBN PROGRAM 1 FOR ADVANCED REACTOR $", 7/6/77

(CC. TO C. KELBER).
7/15/77.

DENISE, ",NRR COMMENTS TO ACR$ ON ARSR PROGRAM",3. TO E. G. CASE FROM R. P.
CASE NRR, "RES INFORMATION ON THE UNDERSTAND.NG OF CDA ENERGETICS IN LMFBR'S".4. TO SAUL LEVINE, RES, FROM E.'

i
.

1

* s
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Rf230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE 15

mm ISSUED RILS um

RIL NO: 77-008 DATE ISSUED: 01/31/77 RIL TITLE: DECAY HEAT DATA APPLICABLE TO LOCA EVALUATION

RESEARCH REVIEW GROUP NO.s 1-11 0-00 SPONSORIN3 0FFICE(S): RES

PROJECTS INVOL IED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

DECAY HEAT APPLICABLE TO LOCA EVALUATION

RES COMMENTS

RECENT CALCULATIONS AND EXPERIMENTS WERE PERFORMED TO DETERMINE A BEST ESTIMATE OF THE VALUE OF THE RESIDUAL (DECAY) HEAT
GENERATED IN NUCLEAR FUEL AFTER SHUTDOWN. THE VALUE CHOSEN FOR RESIDUAL HEAT RATE PLAYS A VERY IMPORTANT PART IN PREDICTING THE
PERFORMANCE OF ECC SYSTEMS. RESULTS INDICATE THAT THE DECAY HEAT RATE CURRENTLY USED HAS A 27% MARGIN OVER THE NEWLY DETERMINED
VALUE. THIS INDICATES A SIGNIFICANT CONSERVATISM IN CURRENT LICENSING BASES AND THEY ARE NOW BEING REEXAMINED. RIL'S 8 8 9 ARE

BOTH UNDER REVIEW BY NRR FOR POSSIBLE INCLUSION IN A MODIFICATION TO THE EMERGENCY CORE COOLING SYSTEMS (ECCS) RULE PROVIDED IN
APPENDIX K OF to CFR 50. THESE RIt'S REPORTED ON COMPLETED RESEARCH PROJECTS IN FISSION PRODUCT DECAY HEAT AND ZIRCALOY OXIDATION
WHICH RESULTED IN DATA BASES AND CORRELATIONS WHICH INDICATE THAT THOSE IN CURRENT USE IN THE ECCS RULE ARE HIGHLY CONSERVATIVE.
A COMMISSION PAPER WAS PREPARED (SECY 77-368) OH JULY 1, 1977. TO PRESENT STAFF PROGRESS ON A PROPOSED ACTION PLAN REGARDING
POSSIBLE MODIFICATION TO THE ECCS RULE. THE COMMISSION PAPER (SECY 78-26) PRESENTING THE PROPOSED ACTION PLAN WAS PREPARED ON
JANUARY 18, 1978.

m,

e

._ ___ . _ _ _ _ _ _ _ _ __-__
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R1230320 m* ISSUED RILS CONTINUED uw PAGE: 16

0FFICE: NRR IM*ACT STATEMENT

SCHED. RESP. DATE: 08/17/78 ACTUAL RESP. DATE: 08/21/78 USER-OFFICE REVICWER: D. ROSS

Nun NRR APPLICATION TO THE REGU!ATORY PROCES$ MMM

V. NEW DATA IS BEING CONSIDERED AS PARTIAL BASIS FOR MODIFICATION CF PRESENT ECCS RULE (10 CFR 50.46 AND APPENDIX K).. PROPOSED
OPTIONS FOR RULE CHANGE INCLUDE ACCEPTABILITY OF NEW DECAY HEAT DATA IN ECCS LICENSING CALCULATIONS.

2. NEW DATA WILL BE INCORPORATED IN "BEST ESTIMATE" ANALYSIS CODES. THESE CODES ARE INTENDED TO BE USED IN PROBABILISTIC
ASSESSMENT OF SAFETY MLRGINS.

MMM HRR * IMPACT OF RESULTS MNw

1 NEW DATA CONFIRMS MARGINS ALLOTTED IN PRESENT ECCS RULE ARE CCNSERVATIVE.
2. IF ACCEPTED FOR USE IN LOCA LICENSING CALCULATIONS, VENDORS COULD USE ADDITIONAL MARGIN IN DESIGN.

(I.E., INCREASE PEAK KW/FT, ETC.).

NNN NRR * COMMENTS AND REMARKS Muw

THE COMMISSION APPROVED THE PROPOSED ACTION PLAN TO MODIFY APPENDIX K (SECY 78-26). NRR AND RES ARE PREPARING A REQUEST TO SD TO
INITIATE RULEMAKING TO MODIFY APPENDIX K.

OFFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 09/01/77 ACIDAL RESP. DATE: 09/01/77 USER OFFICE REVIEWERt V. PANCIERA

WWW SD APPLICATION TO THE REGULATORY PROCESS MNN

THESE STUDIES PROVIDE INFORMATION NECESSARY TO ASSESS THE DEGREE OF CONSERVATISM OF THE DECAY HEAT ASSUMPTIONS IN to CCR 50
APPENDIX K (ECCS EVALUATION MODELS),

www SD IMPACT OF RESULTS wmW (NO DATA AVAILABLE)

NMM SD 8 COMMENTS AND REMARKS MMW (NO DATA AVAILABLE)

_ _ .
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 88/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT- PAGE ' 17

MM ISSUED RILS MM-

RIL NO: 77-009 DATE ISSUED: 03/14/77 RIL TITLE: HIGH TEMP OXIDATION OF ZIRCALOY FUEL CLADDING IN STEAM

RESEARCH PEVIEW GROUP NO.. 1-08 0-00 SPONSORING OFFICE (S): RES

PROJECTS INVOLVED

FIN O PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

HIGH TEMPERATURE OXIDATIDH OF ZIRCALOY FUEL CLADDING IN STEAM

RES COMMENTS

THE REPORTED RESULTS IMPROVE OUR UNDERSTANDING OF THE BEHAVIOR OF ZIRCALOf FUEL CLADDING IN AN ENVIRONMENT REPRESENTED BY A LOSS OF
COOLANT ACCIDENT (LOCA). THEY INDICATE THAT THERE WOULD BE SIGNIFICANTLY LESS DEPTH OF EMBRITTLEMENT IN THE FUEL CLADDING WALL,
CALCULATED FOR ANY POSTULATED LOCA AND MORE WALL MATERIAL WILL BE LEFT WHICH IS CAPABLE OF SUSTAINING LOADS LATER IN THE SEQUENCE
OF SUCH AN ACCIDENT. THIS INFD 2ATION, TOGETHER WITH DATA ON THE RATE OF GROWTH OF OXIDE 1 OXYGEN - STABILIZED LAYERS IN CLADDING,
PROVIDES A MORE SCIENTIFIC BASE FOR ESTABLISHING FUEL CLAD EMBRITTLEMENT CRITERIA FOR EMERGENCY CORE COOLING SYSTEM ACCEPTANCE.
THESE RESULTS CONFIRM THAT THERE IS A DEGREE OF CONSERVATISM IN.THE EVALUATION MODEL BEING USED BY THE REGULATORY STAFF FOR
CALCULATING THE OXIDATION OF ZIRCALOY DURINn A POSTULATED LOCA. THIS INFORMATION IS BEING CONSIDERED AS A PARTIAL BASIS FOR
MODIFICATION OF THE PRESENT ECCS RULE (10 CFR 50, APPENDIX K). RIL'S 8 1 9 ARE BOTH UNDER CONSIDERATION BY NRR FOR POSSIBLE
INCLUSION IN A MODIFICATION TO THE EMERGENCY CORE COOLING SYSTEMS (ECCS) RULE PROVIDED IN APPENDIX K OF 10 CFR 50. THESE RIL'S
REPORTED ON COMPLETED RESEARCH PROJECTS IN FISSION PRODUCT DECAY HEAT AND ZIRCALOY OXIDATION WHICH RESULTED IN DATA BASES AND
CORRELATIONS WHICH INDICATE THAT THOSE IN CURRENT USE IN THE ECCS RULE ARE HIGHLY CONSERVATIVE. A COMMISSION PAPER WAS PREPARED
(SECY 77-368) ON JULY 1, 1977, TO PRFSENT STAFF PROGRESS ON A PROPOSED ACTION PLAN REGARDING POSSIBLE MODIFICATION TO THE ECCS
RULE. THE COMMISSION PAPER (SECY 78-26) PRESENTING THE PROPOSED ACTION PLAN WAS PREPARED ON JANUARY 18, 1978. RIL #9 HAS BEEN
REVIEWED BY NRR. NMSS, IE, AND SD. THIS MATERIAL WAS INCL'JDED IN THE BRIEFING OF THE ACRS FULL COMMITTEE BY NRR IN SEPT. 1977,
CONCERNING A POSSIBLE REVISION OF APPENDIX K 10 CFR 50. THE ACRS DISCOURAGED A REVISION OF THE ECCS RULE AT THIS TIME.

|

'

- --- - -. ,,
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.R1230320 MM ISSUED RILS CONTINUED MM PAGE: 18 . j

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 09/23/77 ACTUAL RESP. DATE: 09/28/77 USER OFFICE REVIEWER: D. ROSS

MMM NRR * APPLICATION TO THE REGULATORY PROCESS MMX

1. NEW DATA MAY BE CONSIDERED AS PARTIAL BASIS FOR MODITICATIONS OF PRESENT ECCS RULE (10 CFR 50. APPENDIX K).
2. NEW DATA MAY BE USED IN "BEST ESTIMATE" CODES. THESE CODES ARE INTENDED TO BE USED IN PROBABILISTIC ASSESSMENTS OF

SAFETY MARGINS.

NMM NRR IMPACT OF RESULTS MMM

1 NEW DATA CONFIRMS MARGIN ALLOTTED IN PRESENT ECCS RULE IS CONSERVATIVE.
2. -IF ACCEPTED FOR USE IN LOCA LICENSING CALCULATIONS VENDORS COULD LSE ADDITIONAL MARGIN IN DESIGN (I.E., INCREASE PEAK KW/FT).

NMM NRR COMMENTS AND REMARKS man

THE COMMISSION APPROVED THE PROPOSED ACTION PLAN TO MODIFY APPENDIX K (SECY 78-26). NRR AND RES ARE PREPARING A REQUEST TO SD TO
INITIATE RULEMAKING TO MODIFY APPENDIX K.

OFFICE: SD IMPACT STATFMENT

SCHED. RESP. DATE: 09/13/77 ACTUAL RESP. DATE: 09/13/78 USER OFF1sE REVIEWER: V. PANCIERA

NMM SD : APPLICATION TO THE REGULATORY PROCESS MMM

THIS PROJECT PROVIDES DATA ON THE AMOUNT OF METAL-WATER REACTION AND HYDROGEN GAS GENERATION FOLLOWING A LOCA AND AIDS IN THE
DEVELOPMENT OF REVISIDHS TO REGULATORY GUIDE 1.7 AND IN ASSESSING THE CONSERVATISM OF ASSUMPTIONS IN 10 CFR 50 APPENDIX K.

WMM SD : IMPACT OF RESULTS MMM (NO DATA AVAILABLt)

NMM SD : COMMENTS AND REMARKS MMM (NO DATA AVAILABLE)

,

,

_ n,
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Rf230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 38/24/81.
REQUESTOR: PBC. RESEARCH RESULTS UTILIZATION REPORT. PAGE: -197

MM ISSUED RILS MM s

RIL NO: 77-010 DATE ISSUED: 02/25/77 RIL TITLE: PRESSURE VESSEL FAILURE PROBABILITY PREDICTION (OCTAVIA CD.)

PESEARCH REVIEW GROUP No. 1-20 0-00 SPONSORING OFFICE (S)* RES

PRDJECTS INVOLVED .

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

PRESSURE VESSEL FAILURE PROBABILITY PREDICTION (OCTAVIA CODE)

RE% COMMENTS

OCTAVIA IS A COMPUTER CODE FOR PREDICTING FAILURE PROBABILITIES IN REACTOR PRESSURE VESSELS AS A FUNCTION OF TEMPERATURES AND
PRESSURES.THAT MIGHT OCCUR DURING STARTUP AND SHUTDOWN OPERATIONS. EFFECTS OF MATERIAL PROPERTIES AND OPERATING AGE WERE ALSO
INCLUDED. THE RESULTS INDICATED THAT EXISTING SAFETY MARGINS COULD BE SIGNIFICANTLY REDUCED WITH CONTINUED AGING (RESULTING IN
RADIATION EMBRITTLEMENT) 0F THE REACTOR VESSEL. IF THE RATE OF OCCURRENCE OF OVERPRESSURE EVENTS CONTINUES TO BE SIMILAR TO THAT
PREVIOUSLY OBSERVED. FURTHER IMPROVEMENTS IN THE CODE ARE REPORTED ON IN RIL 12. THESE RESULTS WERE USED BY HRR DURING THIS PAST
YEAR IN REVIEWING THE PROBABILITY OF FAILURE OF REACTOR PRESSURE VESSELS DUE TO SUCH EVENTS AND TO GIVE GUIDANCE ON PLANT
IMPROVEMENTS THAT MAY BE NEEDED. THEY MAY ALSO BECCME THE BASIS FOR REVISING REbULATORY GUIDES OR STANDARDS.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 09/09/77 ACTUAL RESP. DATE: 05/07/77 USER OFFICE REVIEWER: B. GRIMES

WMM NRR t APPLICATION TO THE REGULATORY PROCESS MMM

THE OCTAVIA COMPUTER CODE HAS BEEN USED TO EVALUATE THE PROBABILITY OF REACTOR VESSEL FAILURE FROM OVERPRESSURE TRANSIENTS WHICH !

CAN OCCUR DURING "WR OPERATION. THE RESULTS OF THE ANALYSES INDICATED THAT EXISTING SAFETY MARGINS COULD DE SIGNIFICANTLY REDUCED i

WITH CONTINUED HEsTRON IRRADIATION OF THE REACTOR VESSEL IF THE HISTORICAL FREQUENCY OF OVERPRESSURE EVENTS CONTINUED.
'

r

t

MMM NRR t IMPACT OF RESULTS MMM 7

THE ANALYSFS ENABLED NRR TG CONFIRM, IN A MORE RIGOROUS, QUANTITATIVE MANNER. INITIAL LICENSING DECISIONS TO REDUCE THE FREQUENCY
AND MAXIMUM PRESSURE OF THE TRANSIENTS. THESE DECISIONS RESULTED IN MODIFICATIONS TO OPERATING PROCEDURES AND REDUCING THE
FREQUENCY OF TRANSIENTS AND THE INSTALLATION OF PHYSICAL DEVICES TO LIMIT PRESSURES IN OPERATING PLANTS TO THOSE SPECIFIED BY THE
PRESSURE-TEMPERATURE LIMITATIONS IN THE TECHNICAL SPECIFICATIONS.

>

NMM NRR COMMENTS AND REMARK $ MMM

SEE COMMEN!S TO RIL #12.
i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , . ._ _ _
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R1230320 mm ISSUED RILS CONTINUED wm PAGE: 20

0FFICEr SD IMPACT STATEMENT

SCHED. RESP. DATE: 09/13/78 ACTUAL RESP. DATE: 09/13/78 USER OFFICE REVIEWER: P. RANDALL

unw SD - APPLICATION TO THE REGULATORY PROCESS ***

THIS PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRITTLEMENT nND MARGINS TO FAILURE OF REACTOR PRESSURE
VESSELS WHEN FL AWS ARE PRESENT, CONSIDERING MATERIAL PROPERT!ES AND LOADINGS. THIS PROGRAM HAS PROVIDED INPUT TO HRC REQUIREMENTS
FOR FRACTURE TOUGHNESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G T0 to CFR 50 AND CONTRIBUTED DATA USED IN THE ASME CODE
WHICH WAS INCORPORATED INTO APPENDIX G. IT HAS ALSO PROVIDED PART OF THE DATA BASE USED IN REGULATORY GUIDE 1.99 CONCERNING THE
EFFECT OF COPPER IMPURITIES ON SENSITIVITY OF STEEL TO IRRADIATION AND IS EXPECTED TO PROVIDE A SUCSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE ;.99.

Nwd SD IMPACT OF RESULTS *** (NO DATA AVAILABLE)

'

*** SD COMMENTS AND REMARKS **M (NO DATA AVAILABLE)

_ _ - _ - _ - _ _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT' PAGE: 21

MM ISSUED RILS MM

RIL NI 77-011 DATE ISSUED: 09/15/77 E.I t TITLE: IEEE NUCLEAR RELIABILITY DATA MANUAL
'RESEARCH REVIEW CROUP NO. 0-CD SPONSORING OFF2CE(S): RES

PROJECTS INVOLVED

FTN t PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

IEEE NUCLEAR RELIABILITY DATA MANUAL

RES COMMENTS

A FAILURE RATE DATA MANUAL WAS DEVELOPED WHICH CAN BE USED IN RISK AND RELIABILITY ANALYSIS OF REACTOR SYSTEMS. THE MANUAL
CONTAINS FAILURE RATES AND FAILURE MODE INFORMATION FOR OVER 1,000 ELECTRICAL, ELECTRDNIC AND SENSING COMPONENTS USED IN NLCLEAR
POWER PLANTS. A METHOD IS GIVEN FOR COLLECTING AND PRESENTING RELIABILITY DATA FOR QUANTITATIVE RELIABILITY AND AVAILABILITY OF
SAFETY-RELATED NUCLEAR PLANT SYSTEMS. UNCERTAINTY BOUNDS ARE ALSO GIVEN FOR EACH ESTIMATE OF A COMPONENT FAILURE RATE. THIS WORK
IS PART OF A CONTINUING EFFORT TO ESTABLISH AN INTERIM DATA BASE FOR USE IN MEETING NRC NEEDS IN THE ELECTRICAL AND ELECTRONIC AREA
UNTIL SIGNIFICANT OPERATING DATA ON COMPONENTS USED IN THE NUCLEAR INDUSTRY BECOME AVAILABLE.

OFFICE: MPA IMPACT STATEMENT

SCHED. RESP. DATE: 01/15/78 ACTUAL RESP. DATE: 08/24/78 USER OFFICE REVIEWER: L. ABRAMSON

Mwn MPA APPLICATION TO THE REGULATORY PRGCESS MMM

THE DATA IS DIFFICULT TO INTERPRET BECAUSE OF THE MANY AMBIGUITIES AND INCONSISTENCIES IN THE DATA MANUAL. THE RELATION OF THE
AGGREGATED FAILURE RATES TO THE COMPONENT FAILURE RATES IS NOT MADE CLEAR AND THEY ARE OFTEN INCONSISTENT. IN PARTICULAR, THE USE
OF GEOMETRIC .LVERAGING IS NOT JUSTIFIED AND LEADS TO INCOMSISTENT RESULTS. THE WAY IN WHICH HIGH AND LOW FAILURE RATES ADD UP IS
NOT CONSISTENT WITH THEIR STATED INTERPRETATION AS 95TH AND STH PERCENTILES OF THE FAILURE RATE DISTRIBUTION. THE EQUALITY OF THE
HIGH VALUE TO THE MAX VALUE IN MANY 1 ABLES IS ALSO INCONSISTENT WITH THIS INTERPRETATION. THE FAILURE MODE TYPES AND DEFINITIONS
GIVEN EXCLUDE SUDDEN PARTIAL FAILURES AND GRADUAL COMPLETE FAILURES BOTH OF WHICH ARE EXPERIENCED IN PRACTICE.

MMw MPA : IMPACT OF RESULTS MMM (NO DATA AVAILABLE)

WMN MPA COMMENTS AND REMARKS NMM (NO DATA AVAILABLE)

. _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ _
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.R1230320 MM ISSUED RILS CONTINUED NM PAGE: 22 >

0FFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 10/25/77 ACTUAL RESP. DATE: 10/25/77 USER OFFICE REVIEWER: R'. TEDESCO

.

NMM HRR : APPLICATION TO THE REGULATORY PROCESS dwu

. THE SUBJECT RIL ANNOUNCED THE AVAILABILITY OF A FAILURE RATE DATA MANUAL. THIS DATA SUPPLEMENTS OTHER SOURCES OF RELIABILITY DATA
SUCH AS THE REACTOR SAFETY STUDY. SUCH DATA ARE BEING USED IN RELIABILITY STUDIES THAT SUPPORT OR PROVIDE THE BASES FOR*

I LICENSING REQUIR:".DITS.

MMW NRR IMPACT OF RESULTS Mau

THE FIRST STUDIES USING THIS DATA.HAVE N0i YET BEEN COMPLETED AND THEREFORE THE IMPACT CANNJT JET BE DETERMINED.

Muu HRR COMMENTS AND REMARKS MMM

THIS DATA MANUAL PROVIDES THE STRUCTURE FOR INCORPORATING HEW OR REVISED DATA AS IT BECOMES AVAILABLE. THE MANUAL NOW CONTAINS
UNDIFFERENTIATED HARD AND SOFT DATA WHICH IS A SERIOUS IMPEDIMENT TO THE APPLICATION OF THIS DATA. THEREFORE, CONTINUING WORK IS
REQUIRED To ": CREASE THE CONTENT OF HARD DATA BY INCORPORATING THE DATA DEVELOPED THROUGH SUCH PROGRAMS AS HPRDS.'

4

i
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPO*.T PAGE: 23

FM ISSUED RILS AM

RIL NO: 77-012 DATE ISSUED: 06/16/77 RIL TITLE: MODIFICATIONS TO PRESSURE VESSEL FAILURE PROBABILITY PREDICT

DESEARCH REVIEW GROUP NO.s 0-00 SPONSORING OFFICEfS): REL

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL (EAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RVL SUBJECT / DESCRIPTION

MODIFICATIONS TO PRESSURE VESSEL FAILURE PROBABILITY PREDICTION (OCTAVIA CODE)

RES COMMENTS

MODIFICATIONS IN THE OCTAVIA COMPUTER CODE REPORTED IN RIL 810 WERE MADE. THESE MODIFICATIONS INCLUDE A CAPABILITY TO HANDLE
RESIDUAL STRESS IN A REACTOR PRESSURE VESSEL WHICH CAN EITHER BE CONSTANT, OR VARY WITH FLAW SIZE; THE CODE USER CAN IMPOSE AN
UPPER BOUND ON THE VESSEL TOUGHNESS AND THE CODE HAS THE CAPABILITY TO HANDLE UNCERTAINTIES IN THE TOUGHNESS. USING THE MODIFIED
OCTAVIA CODE, THE MEDIAN FAILURE PROBABILITY FOR THE SURRY REACTOR PRESSURE VESSEL WAS CALCULATED TO BE 5 X 10-7 PER VESSEL YEAR
FOR AN OPERATING TEMPERATURE OF *10 DEGREES C AND THE CURRENT AGE OF APPROXIMATELY 2.5 YEARS. THE FAILURE PROBABILITY INCREASES TO
3 X 10-5 PER VESSEL YEAR AFTER'40 YEARS.

OFFICE: HRR _ IMPACT STATEMENT

SCHED. RESP. DATE: 08/16'/77 ACTUAL RESP. DATE: 09/23/77 USER OFFICE REVIEWER: B. GRIMES

DOM HRR : APPLICATIDH TO THE REGULATORY PROCESS MMM

(SEE RIL 810)

duM NRR IMPACT OF RESULTS MMM

(SEE RIL #10)

~duM NRR COMMENTS AND REMARKS MMM

THIS IS A MODIF' ATION OF RESULTS TRANSFERRED BY RIL #10, 02-2S-77. THE ANALYSES USING THE OCTAVIA CODE ARE COMPLETE. THE GENERIC
POSITIONS REGARDING OVERPRESSURIZATION PROTECTION SYSTEMS HAVE BEEN DEVELOPED AND ARE DOCUMENTED IN NUREG-0224, ' REACTOR VESSEL
PRESSURE TRANSIENT PRCTECTION FOR PRESSURIZED WATER REACTORS.' IMPLEMENTATION OF THE POSITIONS ARE UNDERWAY.

_ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ . _ _-_ _
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R1230320 MM ISSUED RILS CONTINUED MM PAGE: 24

0FFICEr SD IMPACT STATEM;NT
,

SCHED. RESP. DATE: 08/16/77 ACTUAL RESP. DA E: 02/21/73 USER OFFICE REVIEWER: P. RANDALL.

I NMM SD : APPLICATION TO THE REGULATORY PROCESS M=M

THIS PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADI'ATION EMBRITTLEMENT AND MARGINS TO FAILURE OF REACTOR PRESSURE
'

VESSELS WHEN FLAWS ARE PRESENT, CONSIDERING MATERIAL PROPERTIES AND LOADINGS. THIS PROGRAM HAS PROVIDED INPUT TO HR4 REQUIREMENTS'

| FOR FRACTURE TOUGHNESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G To to CFR 50 AND CONTRIBUTED DATA USED IN THE ASME CODE
: WHICH WAS INCORPORATED INTO APPENDIX G. IT HAS ALSO PROVIDED PART OF THE DATA BASE USED IN REGULATORY GUIDE 1.99 CONCERNING THE
! EFFECT OF COPPER IMPURITIES ON SENSITIVITY OF STEEL TO IRRADIATION AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
| REVISIDHS TO REGULATORY GUIDE 1.99.
.

[ MMM SD -t IMPACT OF RESULTS MMM (NO DATA AVAILABLE)

' NMM SD 8 COMMENTS AND REMARKS MMM

SEE COMMENTS FOR RIL #10.

i

!

,

m - -- -_ _ _ _ _ _ _ _ _ _ _ . _ _ - _ - . - . . - . .
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PRC RESEARCH RESULTS UTILIZATION REPORT PAGE: 25

kN ISSUED RILS MM

RIL.NO: 77-C13 DATE ISSUED: 11/11/77 RIL TITLE: RESIDUAL' STRESSES IN WELDS

RESEARCH RE ;fW GROUP NO. 1-20 0-00 SPONSORING OFFICEts): RES

PROJECTS INVOLVED

FIN # PROJECT TITLE RES 0111 RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECf/ DESCRIPTION

RESIDUAL S'" ESSES IN WELDS

RES COMMENTS

A VERIFIED MODEL IS PRESENTED FOR PREDICTING RESIDUAL STRESSES RESULTING FROM THE WELDI'vG OF PIPES, AND THE ESTIMATION OF RESIDUAL
STRESSES RESULTING FROM WELD REPAIRS OF REACTOR PRESSURE VESSELS. THE MODEL CAN BE US2D IN THE LICENSING PROCESS TO AID IN THE
EVALUATION OF CRACKING THAT HAS OCCURRED IN GIRTH-BUTT WELDS IN PIPING. IT SHOULD A'.S0 PROVE TO BE USEFUL IN ANY SAFETY EVALUATION
OF PROPOSED REPAIRS BY WELD. BUILDUP IN THE CORNER REGIONS OF PRESSURE VESSEL N0ZZLES AFTER CRACKS HAVE BEEN REMOVED, AND IN VESSEL
WELD REPAIRS.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 03/28/78 ACTUAL RESP. DATE: 08/14/78 USER OFFICE REVIEWER: J. KNIGHT

M*w NRR APPLICATION TO THE REGULATORY PROCESS MMM

THE AXISOL CODE COULD BE USED AS AN AID IN EVALUATING RESIDUAL STRESSES IN FLUID HEAD-PROCESS PIPE WELDS OF CONTAINMENT PENETRATION
ASSEMBLIES AND GIRTH BUTT WELDS IN PIPING IT SHOULD ALSD PROVE USEFUL AS AN AID IN DEVELOPING THE NECESSARY DECISIONAL INFORMA-
TION IN ANY SAFETY EVALUATION OF PROPOSED WELD REPAIRS.

.

MMW NRR IMPACT OF RESULTS wwM

THE COMPUTER CODE AXISDL COULD EVENTUALLY BE USED AS A DESIGN TOOL BY BOTH GOVERNMENT AND INDUSTRY, TO IMPROVE WELDING TECHNIQUES
AND PROCEDURES. THE RESULTS OF THIS PROGRAM SHOULD BE BROUGHT TO THE ATTENTION OF VARIOUS ASME GROUPS ENGAGED IN PREPARING CODES
AND STANDARDS ON WELDED FABRICATION AND INSPECTION PROCEDURES. THOROUGH DISC'JSSION AND EVALUATION BY SUCH GROUPS AND CONSIDERABLE
TRIAL USE BY INDUSTRY IS NECESSARY BEFORE FULL APPLICATION OF THE CODE IN THE LICENSING PROCESS WOULD BE APPROPRIATE. THE
INABILITY OF THE CODE TO TAKE INTO ACCOUNT THE EFFECTS OF POST-WELD HEAT TREATMdNT, AT THIS TIME, IS A DRAWBACK IN UTILIZING THE
COCE IN THE LICENSING PROCESS.

MMM HRR : COMMENTS AND REMARKS MMd (NO DATA AVAILABLE)

!

;

- - - _--
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ww. ISSUED RILS CONTINUED na PAGE: 26'
R1230320

i

i 0FFICEr SD IMPACT STATEMENT

SCHED. RESP. DATE: 02/11/78 ACTUAL RESP. DATE: 09/13/78 USER OFFICE REVIEWER: H. COBB

#NM SD APPLICATION TO THE. REGULATORY PROCESS www

THIS PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRITTLEMENT AND MARGINS TO FAILURE OF REACTOR PRES $URE
VESSELS WHEN FLAWS ARE PRESENT, CONSIDERING NATERIAL PROPERTIES-AND LOADINGS. THIS PROGRAM HAS PROVIDED INPUT TD NRC REQUIREMENTS

; FOR FRACTURE TOUGHNESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G TO 10 CFR 50 AND CONTRIBUTED DATA USED IN THE ASME CODE
4

WHICH WAS INCORPORATED INTO APEhDIX G. IT HAS ALSO PROVIDED PART OF THE DATA BASE USED IN REGULATORY GUIDE I.99 CONCERNING THE
EFFECT OF COPPER IMPURITIES ON SENSITIVITY OF STEEL TO. IRRADIATION AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE!

REVISIONS TO REGULATORY GUIDE 1.99.

Mad SD : IMPACT OF RESULTS Mum (NO DATA AVAILABLE)

i

und SD COMMENTS AND REMARKS NWM (NO DATA AVAILABLE)

I
!

i
1

i

!

i
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUM DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 27-

um ISSUED RILS MM

RTL NO: 77-014 DATE ISSUED: 11/09/77 RIL TITLE: PHYSICAL SEPARATION CRITERIA FOR ELECTRICAL CABLE TRAYS

RESEARCH REVIEW GROUP NO.2 1-23 0-00 SPONSORING OFFICEfG): RES

PROJECTS INVOLVED

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

. REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

PHYSICAL SEPARATION CRITERIA FOR ELECTRICAL CALLE TRAYS (HORIZONTAL OPEN SPACE CONFIGURATION)

RES COMMENTS

THE ADEQUACY OF THE REQUIRED SPACING OT ELECTRICAL CABLE TRAYS AT NUCLEAR POWER PLANTS WAS EXAMINED TO PREVENT THE SPREAD OF CABLE
FIRES. RESULTS INDICATE THAT CURRENTLY UCcu CRITERIA FOR CABLE TRAY SEPARATION APPEAR 10 BE ADEQUATE FOR ELECTRICALLY-INITIATED
FIRES, BUT THAT CHANGES MAY BE REQUIRED FOR FIRES DUE TO EXTERNAL IGNITICH SOURCES. THIS WORK IS APPLICABLE TO A VERIFICATION OF
REGULATORY GUIDE 1.75. " PHYSICAL INDEPENDENCE OF ELECTRIC SYSTEMS". EXPOSURE FIRE TESTING EMPLOYING EXTERNAL FUEL SOURCES WAS
CONDUCTED TO PROVIDE DATA FOR THE DEVELOPMENT OF CURRENT NRC STAFF POSITION AS DOCUMENTED IN THE APPENDIX A TO THE BRANCH TECHNICAL
POSITION APCSB 9.5-1 " GUIDELINES FOR FIRE PROTEL1 ION FOR HUCLEAR POWER PLANTS" AND IN THE DRAFT REGULATORY GUIDE 1.120.
" FIRE PROTECTION GUIDELINES FOR NUCLEAR POWFR PLANTS."

'.

k
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R1230320 mm ISSUED RII,5 CONTINUED Mu .PAGE: 28

0FFTCEr NRR TMPACT STATEMENT.

SCHED. RESP. DATE: 03/09/78 ACTUAL RESP. DATE: 04/26/78 USER OFFICE REVIEWER: R. TEDESCO-

NWW NRR APPLICATICH TO THE REGULATORY PROCESS mww

THE RIL PROVIDES RESULTS OF A COMPLETED PORTION OF THE NRC FIRE PROTECTION RESEARCH PROGRAM CONDUCTED AT THE SANDIA LABORATORIES
REGARDING THE EFFECTS OF CABLE TRAY SEPARATION ON THE PROPAGATION OF ELECTRICALLY INITI ATED AND EXPOSURE FIRES.

wum'NRR IMPACT OF RESULTS WuW

THE INTRODUCTORY PARAcRAPH OF RIL 814 STATES THAT THE RESULTS OF THE SANDIA PROGRAM INDICATE THAT " CURRENTLY USED CRITERIA FOR
C4BLE TRAY SEPARATION ar.7 EAR TO BE ADEQUATE FOR ELECTRICALLY INITI ATED FIRES BUT THAT CHANGES MAY BE REQUIRED FOR FIRES DUE TD
EXTERNAL IGNITION SOURCES." RES NOTED IN A CONVERSATION ON NOVEMBER 11, 1977 THAT THE SPECIFIC POINT RAISED IN THAT PARAGRAPH IS
DIRECTED TO THE ADEQUACY OF SOLE RELIANCE ON THE SEPARATION CRITERIA 0F REGULATORY GUIDE 1.75 FOR PROTECTION AGAINST EXPOSURE
FIRES. THE FIRE PROTECTION CRITERIA DEVELOPED BY THE STAFF SINCE THE BROWNS FERRY FIRE HAVE R sGNIZED THAT RELIANCE SHOULD NOT BE
PLACED SOLELY ON THE SEPARATION CRITERIA 0F REGULATORY 1.75. OUR STAFF REPORT, DATED HOVEMBER 1, 1977 ON "THE QUESTION OF WHETHER
THE PETITION OF THE UNION OF CONCERNED SCIENTISTS RAISES MATTERS THAT REQUIRE IMMEDIATE COMMISSION ACTION," INDICATES THE STAFF
POSITION THAT THE IEEE-384 AND THE REGULATORY GUIDE 1.75 SEPARATION GUIDELINES, AND THE IEEE-383 FIRE RETARDANCY STANDARDS FOR
SAFETY CABLES, BY THEMSELVES ARE NOT SUFFICIENT TO PROTECT AGAINST EXPOSURE FIRES. CONSEQUENTLY WE REQUIRE ADDITIONAL MEASURES
FOR FIRE PROTECTION SUCH AS: FTRE BARRIERS BETWEEN REDUNDANT DIVISION CABLE TRAYS; FIRE RETARDANT COATINGS ON CABLING; AUTCMATIC
FIRE DETECTION SYSTEMS; AUTOMATIC FIRE EXTINGUISHING SYSTEMS; ADMINISTRATIVE PROCEDURES; AND TRAINING PROGRAMS. THIS POSITION HAS
BEEN HELD BY THE STAFF SINCE THE BROWNS FERRY FIRE AND IS REFLdCTED IN OUR STANDARD REVIEW PLAN SECT 70N 9.S.1 (BTP 9.5-1),
REVISION. REG. GUIDE 1.120 HAS BEEN ISSUED FOR COMMENT. THUS, EXPOSURE FIRES ARE REQUIRED TO BE CON 5LCCRED IN THE FIRE PROTECTION
PROGRAMS FOR BOTH OPERATING PLANTS AND PLANTS IN THE LICENSING PRUCESS. IT SHOULD BE NOTED THAT THE RIL ACKNOWLEDGES THAT FURTHER
TESTING WITH ELECTRICALLY INITIATED CABLE TRAY FIRES UNDER DIFFERENT CONDITIONS MAY RESULT IN FULLY DEVELOPED FIRES.

NWW NRR COMMENTS AND REMARKS Mum

NRR CONCLUDES, AS DOES RIL 314 THAT THESE RESEARCH RESULTS CONFIRM THE NEED FOR PROTECTION MEASURES IN ADDITION TO THE SEPARATION
CRITERIA. SINCE SUCH MEASURES ARE INCLUDED IN OUR PRESENT CRITERIA WE CONCLUDE THAT THE INFORMATION IN RIL 314 DOES NOT INDICATE
THE HEED FOR CHANGES IN OUR FIRE PROTELTION GUIDELINES, BUT THAT IT CONFIRMS THE HEED FOR DUR PLANS TO UPDATE
REGULATORY GUIDE 1.75.
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R1230320 M* ISSUED RILS CONTINUED NN PAGE: 29

0FFICE: $D IMPACT STATEMENT

SCHED. RESP. DATE: 03/09/78 ACTUAL RESP. DATE: 09/13/78 USER OFFICE REVIEWER: G. RIVENBARK

wmW SD APPLICATION TO i::E REGULATORY PROCESS www

THE TESTS HAVE CONFIRMED THE VALIDITY OF GUIDELINES IN REGULATORY GUIDE 1.120 FOR SEPARATING REDUNDANT SAFETY SYSTEM CABLING BY
RATED FIRE BARRIERS. THE TESTS HAVE CONFIRMED THE VALIDITY OF SEPARATION CRITERIA SPECIFIED IN REGULATORY GUIDE 1.75 CHLY WITH
RESPECT TO FIRES RESULTING FROM ELECTRICAL FAILURE WITHIN A CABLE TRAY BUNDLE. HOWEVER. THEY SHOW THE BASIC DEFICIENCIES OF THE
SEPARATION REQUIREMENTS WITH RESPECT TO EXPOSURE FIRES COMMON TO MORE THAN ONE REDUNDANT SYSTEM CABLE RUN.

www SD IMPACT OF RESULTS **w (NO DATA AVAILABLE)

*Ma SD COMMENTS AND REMARKS kuw (NO DATA AVAILABLE)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPCRT PAGE: 33

du ISSUED RILS mm

PIL NO: 77-015 DATE ISSUED: 12/01/77 RIL TITLE: CHARACTERIZATION OF BWR FEEDWATER N0ZZLE CORNER CRACKS

RESEARch REVIEW GROUP NO. 1-20 0-00 SPONSORING OFFICE (S): RES

PROJECTS INVOLVED

FIN t PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUPJECT/ DESCRIPTION

CHARACTERIZATION OF BWR FEEDWATER N0ZZLE CORNER CRACKS

RES COMMENTS

PRES $URE LOADING OF CRACKS IN THE INSIDE CORNER OF FEEDWATER INTAKE N0ZZLES FOR BOILING WATER REACTOR (BWR) PRESSURE VES$CLS HAVE
BEEN CHARACTERIZED. THE CHARACTERIZATION ESTABLISHED THE RELATIONSHIP BETWEEN STRESS-GENERATED PRES $URE AND MEASURABLE CRACK
PARAMETERS, IN ORDER TO DETERMINE THE GROWTH OF THE CRACK AND ITS CRITICAL SIZE. THESE RESULTS CAN BE USED TO CHECK THE CALCULA-
TICHS, BASED ON INTERNAL PRESSURE, FOR THE SAFETY ANALYSIS OF BWR FEEDWATER N0ZZLE CORNER CRACKS DURING SUBSEQUENT COMBINED COOLING
AND UNLOADING. IT HAS BEEN SHOWN THAT UNDER THE MOST SEVERE CONDITIONS. THE CRACK CAN PENETRATE NO MORE THAN 1/3 0F THE PRESSURE
UESSEL WALL. THIS MEANS THAT THE VESSEL WILL 8.LWAYS BE CAPABLE OF RETAINING EMERGENCY COOLING WATER, THU3 KEEPING THE CORE COOL
AND PROVIDING FOR A SAFE SHUTDCWN. THUS, VESSEL FAILURE IS NOT POSSIBLE FOLLOWING WARM PRESTRESSING UNDER CONDITIONS WHERE COLD
EMERGENCY CORE COOLING WATER IS INJECTED INTO THE HOT ."RES5uRE VESSEL FOLLOWING A LOSS OF COOLANT ACCIDENT.

-_ - _ , _
_ _ _ __
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R1230320 um ISSUED RILS CONTINUED ** PAGE: 31

0FFICE: HRR IM*ACT STATEMENT

SCHED. RESP. DATE: 04/20/78 ACTUAL RESP. DATE: 02/21/78 USER Of' ICE REVIEWER: B. GRIMES

Nuw NRR APPLICATION TO THE REGULATORY PROCESS ***

NRR CONCURS THAT THESE DATA CAN BE USED FOR PARTIAL VEPIFICATION OF THE APPROXIMATE METHODS USED BY GE IN ESTIMATING THE STRESS
INTENSITY FACTORS APPLICABLE TO FEEDWATER AND CRD N0ZZLE CRACKS IN BWR REACTOR VESSELS. THEY CAN ALSO BE USED FOR VERIFICATION OF
MORE SOPu1STICATED METHODS OF EVALUATION (SUCH AS FINITE ELEMENT ANALYSIS) IF AND WHEN SUCH METHODS ARE DEVELOPED.

MMk HRR IMPACT OF RESULTS MMM

WE HAVE MADE A COMPARISON BETWEEN THE GE STRESS INTENSITY CURVE (FIG. 3-26 0F NEDE-21480) FOR THE ONE CASE WHERE A DIRECT COMPARI-
SON CAN BE MADE -- HAMELY. AT AN A/T RATIO SLIGHTLY GREATER THAN 0.50, AS PROVIDED BY FIG. 7 0F THE PROGRESS REPORT. FOR THIS ONE
CASE. THERE IS ALMOST EXACT AGREEMENT BETWEEN THE GE CURVE AND THE VPI TEST RESULTS. THE GE CURVE. WHEN CONVERTED TO NORMALIZED
STRESS INTENSITY FACTORS. WILL ALSO PRODUCE A CURVE (AS A FUNCTION OF A/T RATIO) WHICH IS QUALITATIVELY SIMILAR TO THAT OF FIG. 7
0F VIP-E-76-2S; IN THIS CASE, EXACT CORRESPONDENCE IS HOT TO BE EXPECTED BECAUSE OF THE MATERIAL DIFFERENCE IN THE DIAMETER-10-
THICKHESS RATIOS OF VESSELS INVOLVED. THE CLOSE AGREEMEN7 BETWEEN THE GE CURVE AND THE TEST RESULT FOR THE CHE CASE WHERE A VALID
COMPARISDN CAN BE MADE PROVIDES ASSURANCE THAT THE STRESS INTENSITY FACTCRS USED BY GE IN THEIR EVALUATION ARE REASONABLE
APPP0XIMATIONS.

N*n HRR COMMENTS AND REMARKS WMM

WE ENCOURAGE THE COMPLETION OF THIS WORK AND PARTICULARLY THE DEVELOPMENT OF VERIFIED ANALYTICAL METHODS WHICH WILL PROVIDE AN
ASSURED NEANS FOR FUTURE CALCULAfION OF SIF'S FOR CRACKS IN COMPLEX GEOMETRIES (SUCH AS THROUGH THE USE OF FINITE ELEMENT ANALYSIS)

0FFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 04/20/78 ACTUAL RESP. DATE: 09/13/78 USER OFFICE REVIEWER: G. RIVENBARK

MMM SD APPLICATION TO THE REGULATORY PROCESS uww

THIS PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRITTLEMENT AHD MARGINS TO FAILURE OF REACTOR PRESSURE
VESSELS WHEN FLAWS ARE PRESENT, CONSIDERING MATERIAL PROPERTIE: AND LOADINGS. THIS PROGRAM HAS PRCVIDED INPUT TO HRC REQUIREMENTS
FOR FRACTURE TOUGHNESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN .*."PENDIX G T0 to CFR SO AND CONTRIBUTED DATA USED IN THE ASME CODE
WHICH WAS INCORPORATED INTO APPENDIX G. IT HAS ALSO PROVIDED PART OF Tt:E DATA BASE USED IN REGULATORY GUIDE 1.99 CONCERNING THE
EFFECT OF COPPER IMPURITIES OH SENSITIVITY OF STEEL TO IRRADIATION AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

"Mmm SD IMPACT OF RESULTS wum (NO DATA AVAILABLE)

www SD : COMMENTS AND REMARKS MMM (HO DATA AVAILABLE)

_ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - .
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81,

REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 32!

MM ISSUED RILS MM

i RIL Not 7,?-016 DATE ISSUED 8 12/01/77 RIL TITLEt WARM PRESTRESSING

! RESEARCH REVIEW GROUP NQ,8 1-20 0-00 SPONSORING OFFICE (S): RES-
i

PROJECTS INVOLVED

! FIN # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
I

REFERENCE DATA WILL RE PYb91DED AT A LATER DATE'

RIL SUBJECT / DESCRIPTION

WARM ~PRESTRESSING,

!

I RES COMMENTS

THE EFFECT OF COLD EMERGENCY CORR C00 lit 8G WATLR ON HOT REACTOR PRESSURE VESSELS WAS CONSIDERED. THE RESULTING THERMAL SHOCK
COULD, UNDER " WORST CASE" CONDITIONS, LEAD TO THE PREDICTION THAT FLAWS IN THE STEEL PRESSURE VESSEL WOULD EXTEND. RESULTS
REPORTED HERE PROVIDE A VERIFICATION OF THE " WARM PRESTRESSING" EFFECT WHICH CAN PRECLUDE CRACK EXTENSION WHEN IT OTHERWISE WOULD
HAVE BEEN PREDICTED. TO DESCRIBE THIS EFFECT, ONCE A CRACK IS LOADED WHILE THE MATERIAL IS VERY TOUGH, NO RAPID EXTENSION
WILL OCCUR.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 04/02/78 ACTUAL RESP. DATE 02/14/78 USER OFFICE REVIEWER: B. GRIMES
,

I

| MMM NRR t APPLICATION TO THE REGULATORY PROCESS MMw

IF " WARM PRESTRESSIIS" AS DESCRIBED IN THE RIL IS OPERATIVE ON HIGHLY IRRADIATED REACTOR VESSEL STEELS. THIS MECHANISM COULD1

j PROVIDE ADDITIONAL MAP 3IN IN THE RP? TO ACCOMMODATE THERMAL SHOCK ASSOCIATED WITH ECCS INJECTION DURING A LARGE LOCA.
I
! MMM NRR * IMPACT OF RESULTS MMM
i

i BY LIMIT 2NG CONCERNS REGARDING THERMAL SHOCK TL REACTOR VESSELS TO THOSE TRANSIENTS THAT INVOLVE REPRESSURIZATION OF THE VESSEL,
! VENDOR ANALYSES AND NRC EVALUATIONS W0blD BE SIMPLIFIED. IT WOULD ALSO PROVIDE AT LEAST A PARTIAL ANSWER TO THE QUESTIONS POSED
| IN REG. GUIDE 1.2, " THERMAL SHOCK TO REACTOR VESSEL."

MMM NRR : COMMENTS AND REMARKS MMM
,

| NRR HAS DISCUSSED THE TECHNICAL ASPECTS COVERED BY THIS RIL WITH RES PERSONNEL. RESEARCH REGARDING WARM PRESTRESSING IS STILL'

UNDERWAY, ESPECIALLY ITS RELEVANCE TO CYLINDRICAL VESSEL WALLS. WHILE IT APPEARS TO BE A PROMISING PHENOMENON FOR LIMITING CRACK
i EXTENSION DURING A THERMAL SHOCK, THE DATA ARE STILL IdSUFFICIENT TO BE USED AS A BASIS FOR LICENSING DECISIONS. A DETAILED
1 , TECHNICAL EVALUATION OF THE RESEARCH DESBRIBED IN THE RIL AND THE NRR ASSESSMENT OF ITS RANGE OF APPLICABILITY WILL BE COMPLETED'

FOLLOWING RECEIPT OF MORE SUBSTANTIAL DATA.

,

,

, . , , _ , . -,y - - .. - v~ .-m- _ - - _ .
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R12303E0 mm ISSUED RILS CONTINUED *W PAGE: 33

0FFICEt SD IMPACT STATEMENT

SCHED. RESP. DATE 04/02/78 ACTUAL RESP. DATE: age 13/78 USER OFFICE REVIEWER: G. RIVENBARK

wad SD : APPLICATION TO THE REGULATORY PROCESS ***

THIS PROGRAM 'rtAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION Er3RITTLEMENT AND MARGINS TO FAILURE OF REACTOR VESSELS
WHEN FLAWS ARE PRESENT, CONSIDERING MATERIAL PROPERTIES AND LOADINGS. THIS PROGRAM HAS PROVIDED INPUT TO NRC REQUIREMENTS FOR
FRACTURE TOUGHNESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G To to CFR 50 AND CON 1RIBUTED DATA USED IN THE ASME CODE
WHICH WAS INCORPORATED INTO APPENDIX G. IT HAS ALSO PROVIDED PART OF THE DATA BASE USED IN REGULATORY GUIDE 1.99 CONCERNING THE
EFFECT OF COPPER IMPURITIES ON SENSITIVITY OF STEEL TO IRRADIATICH AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

MMW SD - IMPACT OF RESULTS **M (NO DATA AVAILABLE)

*** SD : COMMENTS AND REMARKS MMu (NO DATA AVAILABLE)

.
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R1230320 RESE?.RCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 88/24/81
REQUESTORt PBC RESEARCH RESULTS UTILIZATION REPORT PAGE 34-

Nu ISSUED RILS MM-

R2L Not 78-017 DATE ISSUED: 05/05/78 RIL TITLEt PB? SINGLE RDD-POWER COOLING MISMATCH (PCM) TEST RESULTS

RESEARCN REVIEW GROUP MO.2 1-10 0-00 SPONSORING OFFIC5111 RES

PROJECTS INVOLVED

j fJf_ # PROJECT TITLE RES UNIT RI) TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

j RIL SUBJECT /DEscAIPTIQ?j

POWER BURST FACILITY (PBF) SINGLE ROD-POWER COOLING MISMATCH (PCM) TEST RESULTS

RES COMMENTS

COMPLETED RESEARCH IS REPORTED OH SINGLE FUEL ELEMENTS EXPOSED TO POWER-COOLING MISMATCH (PCM) CONDITIONS IN THE POWER BURST -

"
FACILITY (PBF). THE RESULTS ARE OFFERED FOR USE IN DETERMINING POSSIBLE CHANGES IN REQUIRED DEPARTURE-FROM-NUCLEATF.-BOILING RATIOS
(DMBR'S) FOR ALL COMMERCIAL POWER REACTORS WHICH USE ZIRCALOY-CLAD URANIUM DIOX:DE FUEL RCDS.
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R1230320 wm ISSUED RILS CONTINUED MM 'PAGE: 35 'E

OFFICE: HRR IMPACT STATEMENT ty

SCHED. RESP. DATE: 07/05/78 ACTUAL RESP. DATE: 08/01/78 USER OFFICE REVIEWE'.,2 D. HOUSTON

MMM HRR APPLICATION TO THE REGULATORY PROCESS Muu
~

VARIOUS FUEL FAILURE MECHANISMS AND THE CONSEQUENCE 7 0F FAILURES ARE EVALUATED IN THE SAFETY ANALYSIS OF TRANSIENTS AND ACCIDENTS.
DEPARTURE FRCM NUCLEATE BOILING (DNB) IS ASSUMED TO' PRODUCE FUEL kOD FAILURE AND 15 THE FAILURE CRITERION USED FOR MANY LICENSING
ANALYSES. PELLET / CLADDING INTERACTTON (PCI) CAN ALSO BE A FUEL FAILURE MECHANISM. PBF PROVIDFS THE CAPA8ILITY FOR STUDYING FUEL
BEHAVIOR AND FAILURE MECHANISMS UNDER TRANSIENT AND ACCIDENT CONDITIONS.

MwM HRR e IMPACT OF RESULTS NmW
*

THE DEMONSTRATED ABILITY OF MOST FUEL RODS TO EXPERIENCE DNS WITHOUT FAILURE SHOWS THAT THE CURRENT DNB CRITERION IS CONSERVATIVE.
~

REGUESTS FOR LESS CONSERVATIVE FAILURE CRITERIA HAVE BEEN MADE BY THE INDUSTRY. TURBINE TRIP WIIHOUT BYPASS (TTWOB) AND STEAM
,

LINE BREAK (SLB) ARE HEAR-LIMITING EVENTS IN WHICH DNB IS PREDICTED TO OCCUR Mot *ENTARILY YET FAILURE BY THIS MECHANISM MAY NOT
OCCUR. DEFINITION OF A LESS CONSERVATIVE FAILURE CRITERION FOR THESE EVENTS WOULD RELIEVE THESE LIMITING CONDITIONS. BASED ON
THESE PBF RESULTS. NRR WILL GIVE SERIOUS CONSIDERATION TO THESE VENDOR REQUES!S; HOWEVER. APPROVAL OF RELAXED FAILURE CRITERIA
WILL BE CONTINGENT UPON THE EVALUATION OF OTHER NON-DNB FAILURE MECHANISMS.

I
'

Muw NRR COMMENTS AND REMARKS MMM

THE SINGLE ROD PCM TEST RESULTS SHOW THAT THE CURRENT DNB FAILURE CRITERION IS C0F.rERVATIVE. THE WIDE RANGE OF CL ADDING TEMPERA-
TUREs CURING DNB WHEN TEST PARAMETERS ARE HEARLY THE SAME PREVENT A QUANTITATIVE ASSESSMENT OF THE MARGIN TO FAILURE. FURTHERMORE.
THE PAWEL CLADDING EMBRITTLEMENT CRITERION WOULD NEED ADDITIONAL REVIEW BEFORE A QUANTITATIVE MEASURE OF MARGIN COULD BE USED IN
LICENSING MATTERS.
THE PCM TEST SERIES WAS DESIGNED PRIMARILY TO STUDY THE EFFECTS OF DNB. THEREFORE. PELLET / CLADDING INTERACTION (PCI) DATA FROM
THESE EXPERIMENTS WERE PROBABLY COM"ROMISED BY THE TEST CONDITIONS. FOR EXAMPLE. FUEL EXPOSURE TIME AT POWER. FUEL PRECONDITION-,

; ING AND CLADDING TEMPERATURE WERE NOT IDEAL FOR PCI STUDIES.
CONCLUSIONS OH THE SUBJECT OF FUEL FAILURE PROPAGATICN DRAWN FROM THE PCM SERIES MAY BE PREMATURE SINCE VENDOR FUEL ROD PRESSURE

i CRI1ERIA HAVE BEEN CHANGED. NEW DESIGN CRITERIA. RECENTLY APPROVED BY NRC. ALLOW FOR INTERHAL ROD PRESSURE TO EXCEED THE EXTERNAL
,

SYSTEM PRESSURE DURING NORMAL OPERATION. IN ADDITION. THE FUEL-ROD BEHAVIOR OF A SINGLE RCD IN A COLD SHROUD IS NOT TYPICAL OF4

i FUEL RODS IN A MULTIPLE ARRAY. THE FORTHCOMING BUNDLE TESTS IN PBF SHOULD GIVE MORE INFORMATI0H ABOUT FAILURE PROPAGATION.

i

OFFICF: SD IMPACT STATEMENT

SCHED. RESP. DATE: 07/05/78 ACTUAL RESP. DATE / / USER OFFICE REVIEWER: G. RIVENBARK ,

MMM SD APPLICATION TO THE REGULATORY PROCESS NWM
,

"HD RESPONSE RECEIVED.

i

MMM SD : IMPACT OF RESULTS *WM (NO DATA AVAILABLE)

i MMM SD ' COMMENTS AND REMARKS MMM (NO DATA AVAILABLE)
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE2 36

** ISSUED RILS **

RIL NO: 78-618 DATE ISSUED: 01/09/78 RIL TITLE: FRANTIC COMPUTER CODE

RESEARCH REVIEW GROUP HO.: 0-00 SPONSORING OFFICF(S): RES

PROJECTS INVOLVED

FIN # PROJECT TITLE RES UNIT RES. TECHNTCAL L E L,D

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

FRANTIC COMPUTER CODE

RES COMMENTS

THE FRANTIC COMPUTER CODE IS USED TO CALCULATE THE UNAVAILABILITY OF ANY SYSTEM MODEL. COMPREHENSIVE SURVEILLANCE TESTING
EVALUATIONS FOR ' SYSTEM ARE POSSIBLE WITH THE INCORPORATION OF TEST DOWNTIMES, TEST INEFFICIENCIES, AND TEST-CAUSED FAILURES IN
THE ANALYSIS 0; SYSTEM MODELS. THE FRANTIC CODE HAS POTENIIAL SIGNIFICANT APPLICATION IN EVALUATING TECHNICAL SPECIFICATIONS ON
TESTING AND ALLOWED DOWNTIMES FOR REACTOR SAFETY SYSTEMS. THE EVALUATIONS CAN BE OF A GENERIC NATURE, OR CAN BE APPLIED TO
SPECIFIC PLANT SYSTEMS IF APPLICABLE DATA ARE AVAILABLE.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 01/09/78 ACTUAL RESP. D..T E : 11/01/79 USER CFFICE REVIFWER: F. GOLDBERG

Nww NRR APPLICATION TO THE REGULATORY PROCESS ***

THE SUBJECT RIL ANNOUNCED THE AVAILABILITY OF THE FRANTIC COMPUTER CODE. THIS COMPUTER CODE IS RECOGNIZED BY NRR AS AN IMPORTANT
TOOL TO QUANTIFY SYSTEM UNAVAILABILITIES. THE FRANTIC COMPUTER CODE IS BEING USED BY SCIENCE APPLICATIONS. INC., TO PERF0P'*
SENSITIVITY STUDIES OH ALLOWABLE OUTAGE TIMES FOR ECCS COMPONENTS AS A PORTION OF THE IFi3RT UNDER CONTRACT NO. NRC-03-07-bS9.

M*M NRR IMPACT OF RESULTS *M*'

THE SAI CONTRACT EFFORT HAS BEEN COMPLETED. THE FRANTIC CODE WAS UfILIZED TO DETERMIHE THOSE FACTORS TO WHICH SYSTEM UNAVAIL-
ABILITY IS MOST SENSITIVE INCLUDING, FOR EXAMPLE, TEST DOWHTIME, REPAIR TIME. TEST EFFICIENCY, TEST OJERRIDE CAPABILITIES,
POSSIBLE TEST CAUSED FAILURES AND TEST STAGGERING. THE FRANTIC CODE HAS BEEN SHOWN TO BE POTENTIALLY USEFUL IN ESTABLISHING
TECHNICAL SPEC 1:ICATIONS FOR SPECIFIC SAFETY SYSTEM DESIGNS, HOWEVER, SAI SUGGESTED THAT ADDITIONAL, MORE COMPLETE AND COMPREHEN-
SIVE ANALYSES BE PERFCRMED IN THE FUTURE.

MMM NRR . COMMENTS AND REMPRKS MMd

DOR EXPECTS TO UTILIZE THE FRANTIC COMPUTER CODE, EITHER DIRECTLY OR UNDER TECHNICAL ASSISTANCE CONTRACTS, TO CUANTIFY SYSTEM
*UNAVAILABILITIES ON SPECIFIC OPERATING PLANTS AS THE HEED ARISES. THE CALCULATIONAL RESULTS MAY AID IN DETERMlh!NG APPROPRIATE

LICENSIHG ACTION. H0 POST RIL ACTIVITIES ARE PLANNED.

_ _ _ _ _ _ _
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R1230320 km ISSUED RILS CONTINUED *M PtGE: 37

OFFICER SD IMPACT S T A T E!*Fl!T

SCHED. RESP. DATE: 01/09/78 ACTUAL RESP. DATE2 11/01/79 USER OFFICE REVIEWER: G. RIVENBARK

DDM SD 2 APPLICATION TO THE REGULATORY PROCESS ***

NO COMMENT.

DON SD : IMPACT OF RESULTS *** (ND DATA AVAILABLE)

DON SD : COMMENTS AND REMAR<S *** (NO DATA AVAILABLE)

.

_ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPOR1 RUN'DATE: 08/24/88
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT- -PAGE: 38

MM ISSUED RILS MM

RIL NO: 78-019 DATE ISSUED: 01/31/78 RIL TITLE: GO METHODOLOGY ASSESSMENT,

RESEARCH REVIEW CROUP NO.? 0-00 SPONSORING OFFICE (S): RES

| PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD'

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

GO METHODOLOGY ASSESSMENT

RES COMMENTS

G0 PROVIDES A METHOD FOR SYSTEM MODELING AND A COMPUTER CODE TO CALCULATE A PREDICTION OF SYSTEM RELIABILITY. THE STUDY
DEMONSTRATES THAT THIS METHOD PROVIDES EQUIVALENT RESULTS TO THOSE OBTAINED FROM FAULT TREE ANALYSIS. WHICH WAS USED IN THE REACTOR
SAFETY STUDY. THE MODEL RESEMBLES THE SYSTEM SCHEMATIC OR PIPING DIAGRAM WHICH REDUCES THE BURDEN OF MODELING ALL SYSTEM
COMPONENTS. GO HAS A POTENTIAL SIGNIFICANT USE AS A MEANS OF DETERMINING SYSTEM RELIABILITY OR AS A DIVERSE METHOD FOR VERIFYING
SYSTEM ANALYSIS PERFORMED USING FAULT TREE OR SINILAR MODELIN3 TECHNIQUES.

!

0FFICE: NMSS IMPACT STATFMENT

SCHED. RESP. DATE: 03/31/78 ACTUAL RESP. DATE: 11/Pt/79 . USER OFFICE REVIEWER: B. HATTER

NNM NMSS: APPLICATION TO THE REOULATORY PROCESS NMM
'NO RESPONSE RECEIVED.

i

NNM NMSS: IMPACT OF RESULTS MMM (HD DATA AVAILABLE)

NNM NMSS: COMMENTS AND ?EMARKS NMM (HO DATA AVAILABLE)

;
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R1230320 MM ISSUED RILS CONTINUED MM PAGE: 39
,

- 0FFICE: HRR IMPACT STATEMFNT

SCHED. RESP. DATE: 03/31/78 ACTUAL RESP. DATE: 11/01/79 USER OFFICE REVIEWER: R. TEDESCO

MMM HRR APPLICATION TO THE REGULATORY PROCESS MMM

THIS METHOLCLOGY HAS NOT BEEN AND 15 NOT FLANNED TO BE USED IN UPCOMING SAFETY REVIEWS. HOWEVER, EVEN THOUGH THE METHODS HAVE'
NOT BEEN DIRECTLY APPLIED IN THE LICENSING PROCESS, WE CONSIDER THAT THEIR USE WOULD ADD TO THE GENERAL KNOWLEDGE OF THE NRC STA'ri
IN THE AREA 0F REACTOR SYSTEM RELIABILITY EVALUATION.

MMM NRR IMPACT OF RESULTS MMM

THERE HAS BEEN NO IMPACT OF THESE RESULTS TO DATE ON THE LICENSING PROCESS. THE ASSIGNMENT OF RESOURCES TO.THIS ACTIVITY HAS BEEN
PRECLUDED DUE TO THE NEED TO SERVICE HIGHER PRIORITY TASKS.

MMM NRR COMMENTS AND REMARKS MMM

h0NE
-

0FFICE: SD IMPACT STATEMENT

SCHED, RESP. DATE: 03/31/78 ACTUAL RESP, DATE: / USER OFFICE REVIEWER: G. RIVENBARK

MMM SD APPLICATION TO THE REGULATORY PROCEiS MMM

NO COMMENT

hMM SD : IMPACT OF RESULTS MMM (NO DATA AVAILABLE)4

*MM SD : COMMENTS AND REMARKS MMM (NO DATA AVAILABLE)
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81-
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT

' PAGE ' 40
ww ISSUED RILS ww

RIL NO: 78-020 DATE ISSUED: 01/24/78 RIt TITLE: A STUDY OF PHYSICAL PROTECTION EQUIPMENT

I RESEARCN REVIEW GR0tfP NO. 4-04 0-00 SPONSORING OFFICE (S): 18E'

PROJECTS INV0fVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATfR DATE
,

)

RIL SUBJECT / DESCRIPTION

A STUDY OF PHYSICAL PROTECTION EQUIPMENT

RES CCMMENTS

THE PURPOSE OF THIS STUDY WAS TO PROVIDE THE NRC INSPECTOR. ' LICENSING REVIEWER AND FIELD EVALUATOR WITH NEW AND' IMPROVED METHODS,

FOR EVALUATING PHYSICAL PROTECTION EQUIPMENT THAT IS IN USE OR PROPOSED FOR USE.AT LICENSED NUCLEAR FACILITIES. .THE FIVE MAJOR
PRODUCTS OF THIS STUDY ARE:
1 A CATALOG OF PHYSICAL PROTECTION EQUIPMENT.
2. A GUIDE FOR EVALUATION OF PHYSICAL PROTECTION EQUIPMENT.
3. A BOOK OF REFERENCE MATERIALS (RELEVANT TO THE EQUIPMENT CATALOG AND THE EVALUATION GUIDE).
4. A SET OF GUIDELINES FOR' DEVELOPING A METHODOLOGY TO MEASURE LEVELS OF EFFECTIVENESS FOR A FIXED-SITE PHYSICAL PROTECTION SYSTEM
5. A SUMMARY REPORT, INCLUDING RECOMMENDATIONS FOR FURTHER WORK.
ALL OF THE ABOVE PRODUCTS HAVE BEEN DISTRIBUTED TO THE VARIOUS NRC REGIONAL OFFICES AND ARE PRESENTLY BEING USED FY INSPECTORS AS
BASIC REFERENCE DOCUMENTS FOR EVALUATING PHYSICAL PROTECTION EQUIPMENT INSTALLED AT LICENSED NUCLEAR FACILITIES. DATA FROM THESE,

DOCUMENTS WERE ALSO USED IN THE DEVELOPMENT OF A NEW NRC REGULATORY GUIDE ON INTERIOR INTRUSION DETECTION ALARM SYSTEMS BY THE
OFFICE OF STANDARDS CEVELOPMENT. OTHER FEDERAL AGENCIES HAVE REQUESTED THE RESULTS OF THIS STUDY AS A MEANINGFUL COMPENDIUM OF
AVAILABLE PHYSICAL PROTECTION EQUIPMENT AND EVALUATIDH EQUIPMENT TECHNIQUES. THE RESULTS OF THIS STUDY WILL BE USED IN PHASE II
0F THIS SAFEOUARDS RESEARCH PROGRAM AS A BASIS FOR EXPANDING AND IMPROVING THE DATA AVAILABLE TO NRC STAFF REGARDING THE
CHARACTERISTICS AND EFFECTIVENESS OF COMBINATI0HS OF PHYSICAL PROTECTION EQUIPMENT AND THEIR ASSOCIATED ADMINISTRATIVE AND

'

OPERATIONAL PROCEDURES. THE DIVISION OF DOCUMENT CONTROL HAS BEEN REQUESTED TO PRINT THESE REPORTS FOR DISTRIBUTION ONLY TD OTHER
AGENCIES AND NRC STAFF.

i

0FFICE: TE IMPACT STATEMENT

SCHED. RESP. DATE: 03/31/78 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER: G. WEIS

*** IE APPLICATION TO THE REGULATORY PROCESS ***

NO RESPONSE RECEIVED.
i

www IE : IMPACT OF RESULTS w** (NO DATA AVAILABLE)

M*w IE COMMENTS AND REMARKS WMu (N0 DATA AVAILABLE)

- - , - - - ---
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R1230320 mm ISSUED RILS CONTINUED NN. PAGE ' 41
,

OFFICE: NMSS IMPACT STATEMENT

SCHED. RESP. DATE: 03/31/78 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER: B. HATTER

NNN.NMSS: APPLICATTON TD.THE REGULATORY PROCESS MwW

N/A - REPORTS WERE REVIEWED. HMSS PLANS TO REFERENCE PARTS OF~THESE REPORTS.IN A FORTHCOMING GUIDANCE PACKAGE TO LICENSEES. THE
UPCRADE RULE GUIDANCE DEVFLOPMENT WORKING GROUP REFERRED TO THESE DOCUMENTS IN THEIR PREPARATION OF THE FIXED SITE PHYSICAL-
PROTECTIOM 'JPGRADE RULE CU2 DANCE COMPENDIUM.

NWM NMSS IMPACT OF RESULTS MMW fW3 DATA AVAILABLE)

MpM NMSS: COMMENTS ANU REMARKS MEN (NO DATA AVAILABLE)

OFFICE: NRR IMPACT STATEMEET_

SCHED. RESP. DATE: 03/31/78 ACTUAL RESP. DATE: 08/01/79 ' USER OFFICE REVI, EWER: F. PAGAND

NMN NRR APPLICATION TO THE REGULATORY PROCESS M*w

SEE COMMENTS / REMARKS.

NwM NRR IMPLCT OF RESU'."S M ww
|
| SEE COMMENTS /REFARKS.

MMM NRR COMMENTS AND REMARKS MMM

THE FIVE REPORTS (NUREG-0270, 0271, 0?72, 0273, 0274) FORM A THOROUGH, THOUGF HOT EXHAUSTIVE, DESCRIPTION OF PHYSICAL SECURITY
! HARDWARE AND PROVIDE SOME BASES FOR ITS EVALUATION. THESE DOCUMENTS PROVIDE THE BASIC FAMILIARIZATION WITH AND SOME BASELINE DATA

FOR PHYSICAL SECURITY EQUIPMEN TO THE LICENSING REVIEWER. REVIEW FOR COMMENT INITIATED 08/22/78.
,

|
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R1230320 wh ISSUED RILS CONTINUED mm PAGE: 42

0FFICE: SD IMPACT STr.TEMENT

SCHED. RESP. DATE: 33/31/78 ACTUAL RESP. DATE: 02/22/78 USER OFFICE REVIEWER * R. JONES

WWd SD APPLICATION TO THE REGULATORY PROCESS ddu

THIS PROCRAM CONDUCTED BY THE MITRE CORPORATION RESULTED IN A MULTI-VOLUME REPORT ON PHYSICAL PROTECTION HARDWARE INCLUDING
DESCRIPTIONS, PERFORMANCE CHARACTERISTICS AND MANUFACTURERS SPECIFICATIONS. THIS WORK HAS MATERIALLY ASSISTED IN THE PREPARATION
OF SEVERAL TECHNICAL REPORTS ON SPECIFIC TYPES OF HARDWfRE AND HAS PERMITTED THE CANCELLATION OF TWO PLANNED REPORTS ON ITEMS THAT
WERE ADEQUATELY COVERED IN THE MITRE REPORT. THE REPORT ALSO IS TO BE REFERENCED IN THE DESIGN GUILANCE REP 0kT NOW BEING PREPARED
IN CONNECTION WITH THE FUEL CYCLE FACILITY SAFEGUARDS UPCRADE RULE.

Nuw SD IMPACT OF RESULTS *** (NO DATA AVAILABLE)

mud SD COMMENTS AND REMARKS Wad (NO DATA AVAILABLE)

- - _ - _ _ = - -. _ _
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R1230320 RESEARCH PROJECT CONTROL' SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: .43

WW ISSUED RILS WM

RIL MO: 78-021 DATE ISSUED: 03/24/78 RIL TITLE: CRITICAL REVIEW OF SODIUM HYDROXIDE AEROSOL T0XICITY

RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICE (S): RES

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT. RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

2TL SUBJECT / DESCRIPTION

CRITICAL REVIEW OF SODIUM HYDROXIDE AEROSOL TO T0XICITY

RES COMMENTS

THIS WORK CONSISTED PRIMARILY OF A REVIEW OF RELEVANT LITERATURE (WITH SOME PRELIMINARY SUPPORTIVE ANALYSIS) PERTAINING TO THE
T0XICITY OF SODIUM HYDROXIDE (NADH). ONE INSIGHT HAS BEEN THAT SODIUM IN THE HYDROX1DE FORN. FOLLOWING AN INCIDENT INVOLVING
SODIUM RELEASE, MAY NOT EXIST IN SUFFICIENT AMOUNTS TO WARRANT FURTHER ATTENTION. IN ADDITION, THE CHEMICAL SPECIES THAT'WOULD BE
PRESENT IN APPRECIABLE QUANTITIES (NA2CO3) MAY NOT BE OF CONCERN IN TERMS OF HEALTH EFFECTS.
THE PRINCIPAL FINDINGS WHICH SUBSTANTIATE THE ABOVE INSIGHTS ARE:
(A) FOR RELATIVE HUMIDITIES EXCEEDING 3S%. IT APPEARS THAT NADH DROPLETS IN THE ATMOSPHERE WILL BE TRANSFORMED TO SODIUM
CARBONATE DECAHYDRATE IN LESS THAN A MINUTE IF'THE NADH AEROSOL CONCENTRATION IS LESS THAN OR EQUAL TO ABOUT 100 MG/M3. THIS
TRANSFORMATION WILL T AKE LONGER IF THE REL ATIVE HUMIDITY IS LESS THAN 3S%.
(B) THE ALKALINITY OF A SODIUM CARBONATE SOLUTION WILL BE SUBSTANTIALLY LESS THAN THAT OF A SODIUM HYDROXIDE SOLUTION OF THE
SAME NORMALITY; THUS, CARBONATE AEROSOLS WILL BE LESS HAZARDOUS PER SODIUM ATOM, THAN HYDR 0XIDE AEROSOLS.
(C) THE TRANSFORMATION FROM THE SODIUM HYDROXIDE TO SODIUM CARBONATE DECAHYDRATE INCREASES THE AERODYNAMIC DIAMETER OF THE
AEROSOL BY APPROXIMATELY 40%. THIS INCREASE IN DI AMETER SHIFTS SOME OF THE AEROSCL OUT OF THE RESPIRABLE RANGE AND THUS LOWERS
VHE RESPIRABLE FRACTION OF THE AEROSOL. HYDROXIDE OR CARBONATE PARTICLES ENTERING THE UPPER RESPIRATORY TRACT WILL ABSORB WATER
AND GROW SO THE RESPIRABLE FRACTION WILL DECREASE.

_ _ _ _ _ _ _ _ _ _ _ _ ______ . _ _



R1230320 ad ISSUED RILS CONTINUED ww PAGE 44

0FFICE: NRR TMPACT STATEMENT

SCHED. RESP. DATE: 05/29/78 ACTUAL RESP. DATE: 11/09/79 USER OFFICE REVIEWER * J. LONG/T. SPEIS

APPLICATION TO THE REGULATORY PROCESS ***Nud NRR '

1. THE REPORT PROVIDES THE LATEST AVAILABLE INFC3MATION ON SODIUM HYDROXIDE AEROSOL BEHAVICR AND ITS T0XICOLOGY. THIS INFORMATION
IS NEEDED IN OUR REVIEW ON CONTROL ROCM HABITABILITY AND OFF-SITE C0hSEQUEHCES FOLLOWING A POSTULATED ACCIDENTAL RELEASE OF
SODIUM METAL AND SCDIUM FIRE.

2. THE AUTHOR HAf SURVEYED THE T0XICITY OF FUMES THAT EMANATE FROM A LARGE FIRE OF HON-RADI0 ACTIVE SODIUM. HE HAS SHCWM THAT THE
INITIAL PRODUCTS SODIUM OXIDES ARE ALMOST IMMEDIATELY CONVERTED TO SODIUM HYDROXIDE IN THE ATMOSPHERE, AND WITHIN A FEW
MINUTES, TO THE MUOH LESS T0XIC SODIUM CARBONATE. THERE IS AN APPLICATION OF THIS WORK IN THE ANALYSIS OF SECONDARY S IM

FIRES IN LMFBR's.

una NRR - IMPACT OF RESULTS mmw

1. THE REPORT FORMS A BASIS FOR CONSIDERING OTHER SPECIES LESS T0XIC AND MORE READILY FORMED THAN SODIUM HYDROXIDE IN OUR REVIEW
OF SCDIUM HAZARDS.

2. THE RESULTS SEEM TD COMFIRM THAT THE COMMONLY USED US CEILING OF 2 MG/MS FOR NA0h IS PROBABLY ACCEPTABLE FOR ACCIDENT
CALCULATIONS. THERE IS INSUFFICIENT EVIDENCE HOWEVER TO PERMIT THE INCREASE OF THIS LIMIT BASED ON THE TRANSITIDH TO HA2CO3,
ALTHOUGH THIS TRANSITION SEEMS PROBABLE WITHIN A FEW MINUTES.

COMMENTS AND REMARKS **wMus NRR +

1. AUTHORS RECOMMENDATIONS FOR FURTHER WORK SHOULD BE CONSIDERED WITH RESPECT TO NRR'S NEEDS.
2. EXPERIMENTAL WORK ON THE KINETICS OF THE TRANSITION OF NACH TO NA2CO3 WOULD BE RECUIRED IF IT IS DESIRED TO TAKE ADVANTAGE OF

THIS TRANSITION IN ASSESSING THE HAZARDS FROM THE FUMES OF A SODIUM FIRE. ADDITIONAL STUDIES OF THE T0XICITY CF NADH AT EARLY
STAGES AND DURING THE TRANSITION MIGHT ALSD BE REQUIRED. FOR EXAMPLE, EFFECTS OF PARTICLE SIZE AS WELL AS FUME DENSITY MAY
BE IMPORTANT.

.

_. - _ _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM. REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGEs. 45

MM ISSUED RILS MW

RIL NO: 78-023 DATE ISSUED: 04/10/78 RIL TITLE: "EASI" ADVERSARY SEQ. EVAL, MODEL (COMP. GRAPH. VERSION).'

RESEARCH REVIEW GROUP NO.s 4-01 0-00 SPONSORING OFFICE (S): HMSS

PROJECTS INVOLVED

EJ N # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

"EASI" ADVERSARY SEQUENCE EVALUATION MODEL (COMPUTER GRAPHICS VERSION)

RES COMMENTS

RESEARCH HAS BEEN COMPLETED ON DEVELOPING A GRAPHICS DISPLAY VERSION OF A COMPUTER MODEL CALLED ESTIMATE OF ADVERSARY 'EQUENCE
INTERRUPTION (EASI), AND RESPONDS TO AN EXPRESSED NEED FOR EVALUATIVE METHODS FOR FIXED-SITE THEFT AND SABOTAGE PREVEiIION
SYSTEMS, DOCUMENTATION HAS ALREADY BEEN MADE AVAILABLE THROUGHOUT NRC CONCERNING PROGRAMMABLE POCKET CALCULATOR VERSIONS OF EASI
MODEL.
THE OBJECTIVE OF THE "EASI" METHOD IS TO PROVIDE A USABLE EVALUATION METHOD WHICH CAN SERVE AS EITHER A PHYSICAL PROTECTION
SYSTEM DESIGN AID OR AS A DECISION AID IN THE LICENSING AND INSPECTION PROCESS. THE EASI GRAPHICS PROGRAM ALLOWS THE USER TO
INPUT FACILITY AND ADVERSARY PATH ATTRIBUTES AT A COMPUTER GRAPHICS TERMINAL. AND OBTAIN AS OUTPUT A CRT " PERSPECTIVE VIEW" LINE
PLOT. THE METHOD CAN TREAT BOTH THEFT AND SABOTAGE OBJECTIVES BY THREATS OF INSIDERS, OUTSIDERS. AND COMBINATIONS uF EACH GROUP.
THE RESULTS OF THE EASI ANALYSIS ARE EXPRESSED IN-TERMS OF THE PROBABILITY THAT THE PHYSICAL PROTECTION SYSTEM CAN RESPOND IN TIME
TO INTERRUPT AN ADVERbARY ALONG A PHYSICAL PATH (ACTION SEQUENCwe. TO SUPPLEMENT THE EASI CALCULATIONS, EASI GRAPHICS PROVIDES
THE ANALYST WITH A SELECTION OF SIX TWO-DIMENSIONAL AND EIGHT THREE-DIMENSIONAL PLOTS. THESE PLOTS ALLOW THE USER TO EXAMINE THE
SENSITIVITIES OF VARIOUS CONPONENTS ALONG THE ADVERSARY'S PATH AND TO STUDY THE ErFdCT ON THE PROBABILITY OF INTERRUPTION OF
VARYING THE PERFORMANCE OF THESE COMPONENTS.
IT IS RECOMMENDED THAT THE EASI Meli!OD BE USED BY HMSS AND OTHER OFFICES AS AN ANCILLARY AID IN DEVELOPING PERFORMANCE-ORIENTED -
REGULATIONS OR IN CAP'YING OUT A COMPkLHENSIVE EVALUATION PROGRAM.

OFFICE: NMSS IMPACT STATEMENT

SCHED. RESP. DATE: 06/10/78 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER: B. HATTER /G. LEWIS

www NMSS: APPLICATION TO THE REGULATORY PROCESS MMM

1. TEST APPLICATIONS ARE BEING CONDUCTED TO DETERMINE USER SUITABILITY.
2. THE RESULTS OF THESE EFFORTS HAVE BEEN USED IN THE CURRENT DEVELOPMENT OF IMPROVED EVALUATIVE METHODS FOR FIXED

SITE SAFEGUARDS.

uwM NMSS: IMPACT OF RESULTS MMM (NO DATA AVAILABLE)

MMW HMSS: COMMENTS AND REMARKS MMM (NO DATA AVAILABLE)
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R1230320 wu' ISSUED RILS CONTINUED MN PAGE: 44

0FFICEE NRR IMPACT STATFMENT

SCHED. RESP. DATE: 06/10/78 ^ ACTUAL RESP. DATE: 08/01/79 ' USER OFFICE REVIEWERt.F. PAGANO

NWM NRR : APPLICATION TO THE REGULATORY PROCESS MMM-

SEE COMMENTS / REMARKS.

MMM NRR * IMPACT OF RESULTS MMM

SEE COMMENTS / REMARKS.

NNW NRR : COMMENTS AND REMARKS MMW

THE KEY TO THE UTILITY OF EVALUATION MODELS IS THE RATIO OF THE EFFORT REQUIkED TO RUN THE MODEL TO THE USEFULNESS OF'THE RESULTS..

OBTAINED. ALTHOUGH S AFEGUARDS EVALUATION MODELS DEVELOPED TO DATE TEND TOWARDS INORDINATE INPUT COMPLEXITIES BY COMPARISON WITH -
OUTPUT UTILITY, EASI HAS BEEN A WELCOME EXCEPTION TO THIS TREND. CONSEQUENTLY, EASI HA3 DEEN USEFUL AS AN AID TO LICENSING
DECISION MAKING, AND HAS BEEN DISTRIBUTED BY NRR TO THE POWER REACTOR LICENSEES AS AN AID.IN PHYSICAL SECURITY SYSTEM DESIGN. .THE
ADDITIONAL COMPUTER PROGRAMMING WHICH PERMITS THE USE OF COMPUTER GRAPHICS IN CONJUNCTION WITH THE EASI CODE MAY BE USEFUL FOR
PARAMETRIC DESIGN STUDIES, ALTHOUGH IT PROVIDES LITTLE ADDITIONAL UTILITY TO THE LICENSING REVIEWER. ADDITIONS AND FURTHER
VARIATIONS OF THIS SIMPLE TOOL APPEAR TO PROVIDE DIMINISHING RETURNS.
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RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATES-08/2''El

REQUESTOR: PBC
MM ISSUED RIL$ MM

RIt NO: 78-024 .DATE ISSUED: 04/10/78 RIt' TITLE: "FESEM" ADVERSARY SEQUENCE EVALUATION MODEL

RESEARCH REVIEW GROUP NO.. 4-01 0-00 SPONSORING OFFICE (S): HMSS

PROJECTS INVOLVED

FIN # PROJECT TITLE RFS UN(T RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUBJECT / DESCRIPTION

SFE3EM" ADVERSARY SEQUENCE EVALUATION MODEL

RES C0rMENTS,

RESEARCH HAS BEEN COMPLETED ON IHE FORCIBLE ENTRY SAFEGUARDS EFFECTIVENESS MODEL (FESEM). IN RESPONSE TO A NEED FOR EVALUI.TIVE-
METHODS FOR FIXED-SITE THEFT AND SABOTAGE PREVENTIDH SYSTEMS.
THE PURPOSE OF THIS STUDY WAS TO DEVELOP A METHODOLOGY.FOR ANALYZING FIXED-SITE SECURITY SYSTEMS AS TO THEIR EFFECTIVENESS AGAINST
A FORCIBLE ATTACK BY AN ADVERSARY INTENT ON CREATING AN ACT OF SABOTAGE OR THEFT. THE MODEL PROVIDES A FRAMEWORK FOR PERFORMING
INEXPENSIVE EXPERIMENTS RELATED TO FIXED-SITE SECURITY SYSTEMS, FOR TESTING ALTERNATIVE DECISIONS, AND FOR DETERMINING THE RELATIVE
COST EFFECTIVENESS LSSOCIATED WITH THESE DECISION POLICIds.
THE RESUL T OF THE FESEM ANALYSIS INCLUDE ESTIMATES OF THE PROBABILITY OF SABOTAGE OR THEFT WINS ( AND LOSSES) BASED ON ATTACK FORCE
SIZE, ATTACK MOBILITY, AND TYPE OF ATTACK; COLLECTED STATISTICS ASSOCI ATED WITH EACH VARI ABLE (E.G. , NUMBER OF WINS BY DEFENDERS
AND BY ATTACKERS FOR SUCCESSFUL SABOTAGE OR THEFT,_ ALARM TYPES FOR ALL RUNS, TIME REQUIRED FOR SUCCESSFUL SABOTAGE OR COMPLETION
OF THEFT, ETC.).
VHE PROGRAM IS CURRENTLY AVAILABLE FOR NRC USE VIA AN ACCESS CODE NUMBER TO SANDIA'S COMPUTER. A TRAINING PROGRAM MAS GIVEN IN
FEBRUARY 1973 TO INTERESTED NRC PERSONNEL AND POTENTIAL USERS.
IT IS RECOMMENDED THAT THE FESEM MODEL BE USED BY HMSS AND OTHER OFFICES AS AN ANCILLARY AID IN FORMULATING REGULATORY
REQUIREMENTS, LICENSING, INSPECTICH AND OTHER MONITORING OPERATIONS.

OFFICE: NMSS IMPACT STATEMENT
ISCHED. RESP. DATE: 06/10/78 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER: B. HATTER /G. LEWIS

CMM NMSS: APPLICATION TO THE REGULATORY PROCESS MMM

1 TEST APPLICATIONS ARE BEING CONDUCTED TO DETERMINE USER SU'TABILITY.
2. THE RESULTS OF THESE EFFORTS HAVE BEEN USED IN THE FURRENT DEVELOPMENT OF IMPROVED EVALUATIVE METHODS FOR FIXED

SITE SAFEGUARDS.

udM NMSS: IMPACT OF RESULTS MMM (NO DATA AVAILABLE)

CDM HMSS: COMMENTS AND REMARKS MMM '.NO DATt AVAILABLE)
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Rl230320 *M ISSUED RILS CONTINUED WM PAGE: 48

0FFICE: HRR IMPACT STATEMEMI

SCHED. RESP. DATE: C6/10/78 ACTUAL RESP. DATE: 08/01/?9 USER OFFICE REVIEWER: F. PAGAND

uw* HRR ' APPLICATION TO THE REGULATORY PROCESS NwM

SEE COMMENTS / REMARK;

.

MMM NRR - IMPACT OF RESilLTS WWW

SEE COMMENTS / REMARKS.

NMd NRR COMMENTS AND REMARKS www

THE KEY TO THE UTILITY OF EVALU ATION MODELS IS THE RATIO OF THE EFFORT REQ'JIRED TO RUN THE MODEL TO THE USEFULNESS OF THE RESULTS.
ALTHOUGH THE FESEM OUTPUT PROVIDED INFORMATION WHICH WOULD BE USEFUL IN THE DESIGN AND EVALUATION OF PHYSICAL SECURITY SYSTEMS FOR
POWER REACTORS, THE UTILITY OF SUCH INFORMATION (MUCH OF WHICH IS INTUITIVELY OBVIOUS TO A PHYSICAL SECURITY EXPERT) DOES NOT
APPEAR TO WARRANT THE EXTENSIVE EFFORT REQUIRED FOR INPUT PREPARATION AND EXECUTION OF THIS MGDEL. IN ADDITION, THE ACCURACY OF

THE COMPUTED RESULTS CANNOT BE VERIFIED AS A RESULT OF THE LIMITED APPLICABILITY OF MILITARY-TYPE ENGAGEMENT MODELS TO THE PROBLEM
OF SABOTAGE OF A REACICR FACILITY.

OFFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 06/10/78 ACTUAL RESP. DATE: 09/13/78 USER OFFICE REVIEWER: G. RIVENBARK

APPLICATION TO THE REGULATORY PROCESS MMMM** SD '

THE RESULTS OF THE EFFORTS WILL BE USED IN DEVELOPMENT OF STANDARDS FOR SAFEGUARDS SYSTEMS AS WELL AS BY LICENSEES IN DEVELOPING
THEIR SYSTEMS AND BY NRC IN EVALUATING THOSE SYSTEMS.

W** SD IMPACT OF RESULTS M** (NO DATA AVAILABLE)

NWW SD COMMENTS AND REMARKS WWW (NO DATA AVAILABLE)
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORF

~

PAGE : 49
MM ISSUED RILS WM

RIL ND: 78-025 DATE ISSUED: 03/21/77 RIL TITLE: FRAP-S3

RESEARCH REVIEW GROUP NO.. 1-12 0-00 SPCHSORING OFFICE (Sl: HRR

PROJECTS INVOLVED

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL' LEAD |

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

FRAP-53

RES COMMENTS

FRAP-53 IS A BEST-ESTIF. ATE COMPUTER CODE THAT CALCULATES THE THERMAL AND MECHANICAL RESPONSE CHARACTERISTICS OF A NUCLEAR FUEL ROD
OPERATING UNDER STEADY-STATE POWER CONDITIONS, AND WAS DEVELOPED TO PROVIDE ACCURATE INITIAL VALUES OF FUEL-ROD PARAMETERS FOR
INPUT INTO TRANSIENT ANALYSIS CODES SUCH AS FRAP-T AND RELAP. IT IS CAPABLE OF SUPPLYING THE HOT-STATE VALUES ~3F SUCH
QUANTITIES AS:
1. STORED ENEFGY
2. RADIAL TEMPERATURE DISTRIBUTIONS AT GIVEN AXIAL LOCATIONS
3. TOTAL FISSION GAS RELEASE
4. ROD INTERNAL GAS PRESSURE AND COMPOSITION
5. CLAD DEFORMATION
6. AMOUNT OF PELLET-CLAD INTERACTION (PCI)
7. FUEL DEFORMATION (SWELLING, DENSIFICATION, RELOCATION, AND THERMAL EXPAHSION)
8. FUEL-CLAD GAP SIZE AND GAP CONDUCTANCE
9. CLAD-CORROSION AND HYDRIDING.
ALL OF THESE QUANTITIES ARE STROHGLY DEPENDENT UPON THE OPERATING HISTORY OF THE ROD, AND EACH WILL HAVE A LARGE EFFECT ON THE
PREDICTED AND MEASURED RESPONSE OF A FUEL ROD DURING A TRANSIENT. THE CODE, THEREFORE, HAS BEEN DESIGNED TO PROVIDE THESE AND
OTHER QUANTITIES FOR ANY GIVEN POWER HISTORY AS INITIAL CONDITIONS TO THE TRANSIENT CODES.
THE VERIFICATION OF THE FRAP-53 CODE HAD TWO MAJOR OBJECTIVES: (1) TO DETERMINE THE CODE PERFORMANCE IN PREDICTING THE AVAILABLE,
QUALIFIED, EXPERIMENTAL DATA, AND (2) Tn IDENTIFY THOSE AREAS THAT REQUIRE MORE SOPHISTICATED MODELING OR MORE EXPERIMENTAL DATA.
ThE CODE PERFORMANCE AND DATA WERE ANALYZED USING STATISTICAL METHODS. THUS ALL OF THE MAJOR RESPONSE VARIABLES ARE PRESENTED
ALONG WITH THEIR CORRESPONDING STANDARD ERROR B"TIDS. THE VERIFICATION PROCEDURE USED INFORMATION FROM OVER 700 FUEL RODS
CONTAINING A WIDE RANGE 9F OPERATING AND DESIGN inRAMETERS.

l

_ __ ___ _ _ . _ _ _ _
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! ' PAGE: SCR1230320 mm ISSUED RILS CONTINUED mu*

OFFICE: NRR ' IMPACT STATFMENT

SCHED. RESP. DATE: 05/21/78 ACTUAL. RESP. DATE: 05/22/78 USER OFFICE REVIEWER: D. ROSS

MnN HRR APPLICATION TO THE REGULATORY PROCESS NNW

STEADY-STATE FUEL PERFORMANCE CODES ARE REVIEWED BY NRR AS PART OF LOCA AND OTHER ACCIDENT ANALYSIS. NRR USES AN INDEFENDENT'
NRC-DEVELOPED CODE FCR AUDIT PURPOSES IN THESE REVIEWS.4

. ,

Muu NRR : IMPACT OF RESULTS MwM
,

NO DIRECT IMPACT. HRR USES THE GAPCON SERIES OF CODES IN AUDIT WORK AS IT HAS DONE_SINCE BEFORE FRAP-S'WAS DEVELOPED. h2R HAS NO
PLANS TO USE FRAP-S IN THIS CAPACITY.

'

NNM NRR COMMENTS AND REMARKS NMM

THE FRAP-S CODE WAS DEVELOPED BY RES TO INITIALIZE VARIOUS ANALYSIS CODES. RES AND NRR HAVE RECOGNIZED THE DUPLICATE GAPCON AND
FRAP-S CODE EFFORTS AND HAVE CONSOLIDATED THESE EFFORTS INTO A HYBRID CODE FRAPCON. FRAPCON WILL CONTAIN SOME ELEMENTS FROM
FRAP-S3, BUT FRAP-S DEVELOPMENT WILL BE DISCONTINUED.

I

! 0FFICEr SD IMPACT STATED 1NI

SCHED. RESP. DATE: 05/21/78 ACTUAL RESP. DATE: 07/19/79 USER OFFICE REVIEWER: R. RIVERBANK

i

| Mud SD : APPLICATION TO THE REGULATORY PROCESS MMM

THE ENGINEERING METHODOLOGY STANDARDS BRANCH PLANS TO USE THE RESEARCH RESULTS IN ITS ONGOING DEGRADED CORE COOLING TASK AND IN
ESTIMATING THE FISSION PRODUCT SOURCE TERM FOR ENVIRONMENTAL ENVELOPE STANDARDS ACTIVITY. RESULTS MAY ALSD BE USED IN THE ECCS
RULE CHANGE EFFORT AND, IN THE LONG TERM, IN REGULATORY GUIDES RELATED TO CORE DESIGN.

MMu SD : IMPACT OF RESULTS WMW (NO DATA AVAILABLE)

MMM SD . COMMENTS AND REMARKS MMM (ND DATA AVAILABLE)
i
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R1230320 .RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 51

MM ISSUED RILS WW

RIL NO8 78-026 DATE ISSUED: 04/27/78 'RIL TITLE: IMPACT dF NUC.'STA. ON REC. BEHAVIOR AT.C0ASTAL SITES

RESEARCH REVIEW GROUP NO.* 5-21 0-00 SPONSORING OFFICEfS) NRR

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

THE IMPACT OF OFFSHORE NUCLEAR GENERATING STATIONS ON RECREATIONAL BEHAVIOR AT ADJACENT COASTAL SITES.
,

RES COMMENTS

THESE RESULTS ARE OFFERED TO SUPPORT NRC COST-BENEFIT ANALYSTS WITH HEW AND IMPROVED INFORMATION FOR ASSESSNG LIKELY IMPACTS OF
NUCLEAR GENERATING STATIONS ON RECREATIONAL BEHAVIOR AT ADJACENT COASTAL SITES.
THE RESEARCH RESULTS INDICATE THAT (A) PROXIMITY OF A FLOATING NUCLEAR PLANT IS LESS IMPORTANT THAN OTHER BEACH ATTRIBUTES IN
DETERMINING BEACH ATTRACTIVENESS; (B) PROBABLY NO MORE THAN (AND PERHAPS LESS THAN) 5% TO 10% OF CURRENT BEACH PATRONS WOULD
AVOID A BEACH AFTER FNP SITING 3 MILES DIRECTLY OFFSHORE; AND (C) IMPACT OF AN FHP WOULD DECREASE EXPONENTIALLY AS DISTANCE AWAY
INCREASED.
IN SUMMARY, THE PERCENTAGE REDUCTION IN TOURISM ATTRIBUTABLE TO SITING OF NUCLEAR POWER PLANTS OFFSHORE WOULD BE SMALL, BUT NOT
NECESSARILY NEGLIGIBLE, AT POINTS CLOSE BY. THE STABILITY OF THOSE IMPACTS OVER TIME, HOWEVER, DEPENDS UPON THE STABILITY OF
CURRENT ATTITUDES TOWARD AND BELIEFS ABOUT NUCLEAR POWER AND ITS SAFETY.
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0FFICE NRR IPPACT STATEMENT

SCHED. RESP. DATE: 05/29/78 ACTUAL RESP. DATE: 04/27/78 USER OFFICE REVIEWER: M. ERNST

dud NRR APPLICATION TO THE REGULATORY PROCESS ***

THIS STUDY IS BEING INCORPOR ATED INTO ST AFF TESTIM 0!J ON FNP 1-8. THE TESTIMONY IS CONCERNED WITH POTENTIAL AVOIDANCE OF BEACH
RESCRTS, BY TOURIST, DUE TO PERCEIVED RISK FROM FLOATING NUCLFtR PL ANTS SITED IN Tile VICINITY OFFSHORE. EXTRAPOLATION OF TOURIST
BEHAVIOR IN THE VICINITY OF LAND BASED NUCLEAR POWER PLANTS TO OFFSHORE PLANTS IS TENUGUS. THE STUDY ALSO PROVIDED A BROADER
GENERIC UNDERSTAhDIt G OF RECREATIONAL BEHAVIOR WHICH WILL STRENGTHEN OUR CAPABILITY TO HANDLE THIS ISSUE IN EIS'S GENERALLY.

**M NRR IMPACT OF JESL: TS * * *'

THI! STUDY HAS RESULTED IN STRONGER, MORE OBJECTIVE STAFF TESTIMONY CONCERNING TOURIST AVOIDANCE OF BEACHES IN THE VICINITY OF
FNP't THE ESTIMATES OF POTENTIAL AVOIDANCE HAS ALLOWED CALCULATION OF LIKELY ECONOMIC IMPACT TO A RANGE OF COASTAL ECONOMIES.
SATISFACTORY DISPOSITION OF THIS CONTENTION GENERICALLY IN THE FNP HEARINGS SHOULD REDUCE OR ELIMINATE THIS CONCERN IN FUTURE
LICENSING ACTIONS FOR SPECIFIC FNP APPLICATIONS.

=MW NRR ' COMMENTS AND REMARKS MWW

THIS STUDY WAS AN APPLICATION TO NUCLEAR SITUATIONS OF SOCIAL RESEARCH TOOLS DEVELOPED TO ANALYZE HUMAN BEHAVIOR RELATIVE TO
RISK FROM NATURAL HAZARDS.

__
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGEs. 53

MM ISSUED RILS MM

RIL NO: 78-027 DATE ISSUED: 06/02/78 RTL TITLES." BEACON / MOD 2"

RESEARCH REVIEW GROUP NO.* 1-15 0-00 SPONSORING OFFICE (S): RES
i

I PROJECTS INVOLVED

FIN s PROJECT TITLE RES UNIT RES. TECHNICAL LEAD'

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT /DFSCRIPTION

* BEACON / MOD 2"4

QES COMP (NTS

THIS RIL TRANSMITS THE BEACON / MOD 2 COMPUTER CODE MANUAL, DESCRIBES ITS FIELD OF APPLICATION AND DISCUSSES THE CODE'S STRENGTHS
AND LIMITATIONS. BEACON / MOD 2 IS AN ADVANCED, BEST ESTIMATE CODE INTENDED FOR EVALUATION OF SHORT-TERM-THERM 0 HYDRAULIC CONDITIONS
WITHIN " DRY" (FULL PRESSURE) MULTICOMPARTMENT CONTAINMENTS, OR WITHIN CERTAIN REGIONS OF THE " PRESSURE SUPPRESSION" DRYWELL.
THIS RESEARCH WAS INITIATED TO PROVIDE IMPORTANT MODELING IMPROVEMENTS FOR BEST ESTIMATE ANALYSIS OF THESE CONTAINMENT SYSTEMS.

! BEACON / MOD 2 0FFERS CONSIDERABLE ADVANTAGES OVER THE EXISTING CONTAINMENT CODES FOR BEST ESTIMATE EVALUATION OF HYDRAULIC LOADS IN
MULTICOMPARTMENT PWR TYPE CONTAINMENTS. IT IS PARTICULARLY SUITABLE FOR EVALUATION OF THE REACTOR CAVITY LOADS (FOR POSTULATED

. BREAKS BETWEEN THE REACTOR VESSEL AND THE BIOLOGICAL SHIELD) IN BOTH PWR AND BWR CONTAINMENTS. THE CODE HAS ALSO SHOWN A
CAPABILITY TO DESCRIBE THE EVOLUTION OF A TWO-PHASE (FLASHING) JET AND THE RESULTING PRESSURE LOADS ON THE IMPACTED BARRIER.
IT IS RECOGNIZED THAT THE CODE MUST BE MORE EXTENSIVELY TESTED AGAINST EXPERIMENTAL DATA. -NEVERTHELESS, THE BEACON / MOD 2 IS
RECOMMENDED FOR CALCULATIONS OF THE REACTOR CAVITY LOADS, FOR BOTH PWR AND BWR INSTALLATIONS, AND FOR EVALUATION OF JET IMPACT-
LOADS.
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0FFICEr NRR IMPACT STATEMENT

..SCHED. RESP. DATE: 06/10/78 ACTUAL. RESP. DATE: 09/07/78 USER OFFICE REVIEWERt R. TEDESCO-

1

'
muu NRR r APPLICATION TO THE REGULATORY PRCCESS Muw

THE BEACON CODE AS PRESENTLY DEVELOPED, REPRESENTS A POTENTIAL TEST ESTIMATE COMPUTER PROGRAM FOR'THE CALCULATION-BY NRR OF
SUBCOMPARTMENT PRESSURE / TEMPERATURE RESPONSES. OF PARTICUL AR IMPORTANCE TO OUR LICENSING PROCESS IS THE ABILITY OF THIS CODE'TO
EVALUATE THE REACTOR CAVITY PRESSURE TRANSIENT IN TWO-DIMENSIONS AS OPPOSED TO THE ONE-DIMENSIONAL COMPUTER PROGRAMS CURRENTLY IN

: USE IN THE LICENSING PROCESS. . UPON COMPLETION OF THE PLANNED CODE VERIFICATION EFFORTS, BEACON WILL BE USED TO BENCHMARK ALL
+ LICENSING COMPUTER PROGRAMS To ESTABLISH A MEASURE OF THE MARGINS, WHICH CURRENTLY EXIST IN THESE LICENSING CODES.

Mwm NRR IMPACT OF RESULTS Muu

THE BEACON COMPUTER PROGRAM REPRESENTS A NEXT GENERATION COMPUTER PROGRAM FOR THE CALCULATI'N OF SUBCOMPARTMENT PRESSURE / TEMPERA-
TURE TRANSIENT RESPONSES. FOR THE PRESENT, HOWEVER. AND PENDING SUCCESSFUL COMPLETION OF A.tE VERIFICATION EFFCRTS, NRR DOES NOT
PLAN TO USE THIS CODE IN THE LICENSING PROCESS. WHEN THE CODE HAS BEEN EVALUATED AGAINST EXPERIMENTAL DATA AND COMPLETELY CHECKED
OUT, IT WILL BE MADE A PART OF THE LICENSING PROCESS. THE CODE WILL THEN BE USED AS A BEST ESTIMATE TOOL TO DETERMINE THE SAFETY
MARGINS WHICH EXIST IN OUR CURRENT LICENSING REQUIREMENTS WILL DEPEND ON THE RESULTS OF THESE COMPARISONS.

www NRR 2 COMMENTS AND REMARKS *wu

i THE BEACON CODE HAS AN EXCELLENT POTENTIAL FOR BECOMING AN IMPORTANT LICENSING TOOL. AS A RESULT,' IT'IS RECOMMENDED THAT THE CODE
'

VERIFICATION EFFORT BE PERFORMED IN A TIMELY MANNER. THIS VERIFICATION EFFORT SHOULD TAKE PRIORITY OVER ANY ADDITIONAL MODIFICA-
TIONS TO THE CODE WHICH ARE AIMED AT EXPANDING ITS BASIC ANALYTICAL CAPABILITY,
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Nw ISSUED RILS MW

RIL Not 78-028 DATE ISSUED: 05/09/78 RIL TITLE: " MELT /CONTRETE INTERACTIONS"
1

RESEARCH REVIEW GROUP HO. 1-13 0-00 SPONSORING OFFICEfS)* RES

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT 'RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL S'JBJECT/ DESCRIPTION

" MELT / CONCRETE INTERACTIONS"

RES COMMENTS

THIS RIL DESCRIBES THE INTER-1 CODE FOR CALCUL ATING EFFECTS OF INTERACTION BETWEEN MOLTEN MATERI ALS 8 CONCRETE 8 EXPERIMENT AL DATA -
FROM WHICH IT WAS DEVELOPED. THIS WORK HAS RESULTED IN AN IMPROVED MODEL BASED ON EXPERIMENTS WITH PROTOTYPICAL MATERIALS.
IN SEPARATE EFFECTS EXPERINENTS, MONOLITHIC SPECIMENS OF CONCRETE WERE SUBJECTED TO CONTROLLED THERMAL FLUXES IN ORDER TO MEASURE
RATES OF EROSION. EROSION IS LINEAR WITH TIME FOR A GIVEN HEAT FLUX, AFTER CORRECTION FOR THERMAL LOSSES THROUGHOUT REFLECTION &
RADIATION. THE DOMINANT MODE OF EROSION IS QUIESCENT MELTING OF THE CEMENT (I.E., THE BINDING MATERIAL), WITH NO DIFFERENCES
OBSERVED BY VARYING COMPOSITION OF AGGREGATE MATERIAL. THESE DATA ARE NECESSARY TO. INTERPRET EROSION RATES OBSERVED IN INTEGRAL
EXPERIMENTS. AS A RESULT OF THE INTEGRAL EXPERIMENTS, IN WHICH PROTOTYPICAL MOLTEN MATERIALS C0t4 TACT CONCRETE, THE FOLLOWING
CONCLUSIONS WERE DRAWN
- EROSION OF CONCRETE IS THERMALLY DOMINATED, WITH INSIGNIFICANT CONTRIBUTIONS FROM MECHANICAL AND CHEMICAL EFFECTS.
- THE PRINCIPAL MECHANISM OF EROSION IS MELTING OF OF THE BINDIN3 MATERIAL, WITH NO SIGNIFICANT QUALITATIVE DIFFERENCES CAUSED BY

CHANGING THE COMPOSITION OF THE AGGREGATE.
- THE COMPOSITION OF THE CONCRETE DETERMINES THE COMPOSITION AND MASSES OF GASES RELEASEC AT THE INTERFACE OF THE MELT & CONCRETE.
- TURBULENCE AND ESSENTIALLY ISOTHERMAL CONDITIONS ARE INDUCED IN THE MELT BY THE PASSAGE OF DECOMPOSITION GASES.
- HYDROGEN & CARBON MONOXIDE ARE AMONG THE GASES EVOLVED FROM SURFACE OF THE MELT & THEY 8 URN UPON CONTACTING AIR. THIS INDICATES
THE H2O AND CO2 RELEASED FROM DECOMPOSING CONCRETE ARE REDUCED CHEMICALLY, MOST LIKELY BY OXIDIZING METALLIC CONSTITUENTS OF MELT.
THE EXPERIMENTS HAVE CULMINATED IN AN ANALYTICA. MODEL (INTER-1) 0F THE MELT / CONCRETE INTERACTION WHICH CAN HELP EXTENT THEIR RANGE
OF APPLICABILITY.
WHILE DIRECT EXTRAPOLATION OF THE DATA TO PROTOTYPICAL CONDITIONS MUST ALWAYS~BE MADE CAUTIOUSLY, ENOUGH CONFIDENCE HAS BEEN
DEVELOPED SO THAT NO FUNDAMENTAL DIFFERENCES IN BEHAVIOR ARE ANTICIPATED IN SCALING TO FULL-SIZE SYSTEMS RESERVATIONS EXIST REGARD-
ING THE APPLICATION OF INTER-1 TO PREDICT SUCH VARIABLES AS THE TIME OF CONTAINMENT ME TTHROUGH 02 OVER7RESSURIZATION. THE MODEL
CAN BEST BE UTILIZED IN ITS CURRENT FORM TO ESTIMATE THE RELATIVE SIGNIFICANCE OF VARIATIONS IN PARAMETERS SUCH AS MATERIALS,
PROPERTIES AND COMPOSITIONS, INTERFACE HEAT TRANSFER COEFFICIENTS, GEOPETRY, ETC.
THE PRIMARY SIGNIFICANCE OF THE WORK DESCRIBED IS IMPROVED UNDERSTANDING OF PHYSICAL PHENOMENA. RES RECOGNIZES THAT THE RESULTS
IS UNL4KELY TO HAVE SIGNIFICANT NEAR-TERM IMPACT ON CURRENT LICENSING PROCEDURES. IT SHOULD, HOWEVER, PROVIDE ADDITIONAL BACK-
GROUND INFORMATION USEFUL IN ANALYZING REGULATORY ISSUES INVOLVING ACCIDENTS BEYOND DESIGN BASIS EVENTS.

.

_ _ _ _ _ _
= - -
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uw ISSUED RILS CONTINUED ww PAGE: 56
R1230320

RElfE NRR IMPACT STATEMENT

SCHED. RESP. DATE: 08/30/78 ACTUAL RESP. DATE- 11/27/78 USER OFFICE REVIEWER: W. GAMMILL

dwa NRR - APPLICATION TO THE REGULATORY PROCESS MM*

CALCULATING THE EFFECTS OF INTERACTIONS BETWEEN MOLTEN MATERIALS AND CONCRETE IS DIRECTLY APPLICABLE TO MAKING LICENSING DECISIGHS
RELATED TO CONTAINMENT REQUIREMENTS FOR ADVANCED REACTORS (SUCH AS LMFBP.'S) TO ENSURE COMPARABILITY WITH PRESENT DAY LWR HUCLEAR
POWER PLANTS. THIS RESEARCH PROGRAM HAS IMPROVED OUR ABILITY TO PREDICT THE TIME AND MODE OF CONTAINME:4T FAILURE BECAUSE OF
IMPROVED UNDERSTANDING OF THE INTERACTIONS BETWEEN MOLTEN CORE MATERIALS AND CONCRETE, SUCH AS THE RATE AND EXTENT OF CONCRETE
EROSION, QUANTITY AND TYPE OF GASES RELEASED, FISSION PRODUCTS RELEASE, AND THE EFFECTS OF CONCRETE CHEMICAL COMPOSITIGN. AS
DEMONSTRATED IN HUREG-0440, " LIQUID PATHWAY GENERIC STUDY," DATED FEBRUARY 1978, THE RESULTS OF THIS RESEARCH PROGRAM ARE ALSO
DIRECTLY APPLICABLE TO EVALUATING QUESTIONS OF COMPARABILITY OF CONSEQUENCES OF POSTULATED CORE MELTDOWN EVENTS AT LAND-BASED AND
FLOATING NUCLEAR PLANTS.

**W NRR s IMPACT OF RESULTS Mwd

THE IMPACT OF RESULTS OF THIS RESEARCH PROGRAM ON CURRENT LICENSING PROCEDURES REMAINS TO BE EVALUATED. THESE RESEARCH RESULTS
HAVE PLAYED AN IMPORTANT ROLE IN NRR'S SAFETY EVALUATION OF THE CLINCH RIVER BREEDER REACTOR (CRBR) AND THE FAST FLUX TEST FACILITY
(FFTF), PARTICUL ARLY IN REGARD TO EVALUATING THE CONSEQUENCES OF POSTUL ATED CORE MELTDOWN EVENTS AND EST ALLISHING APPROPRI ATE COH-
TAINMENT REQUIREMENTS TO ENSURE COMPARABILITY WITH PRESENT DAY LWR PLANTS.
THESE RESEARCH RESULTS HAVE ALSD HAD AN IMPORTANT IMPACT ON THE STAFF'S CONCLUSI0HS CONTAINED IN THE " LIQUID PATHWAY GENERIC
STUPY," NUREG-0127, DATED FEBRUARY 1978. THE STUDY FOUND THAT THE RISKS ASSOCIATED WITH RELEASES TO THE HYDR 0 SPHERE AT A FLOATING
HUCLEAR PLANT (FHP) ARE GREATER THAN THOSE AT A LAND B' SED PLANT (LBP) FOR CORE MELT ACCIDENTS. THE STAFF THEN ASKED THE APPLICAH1
TO MAKE DESIGN CHANGES IN THE PLANT TO MITIGATE THE CONd ;UENCES OF THIS KIND OF ACCIDENT; SPECIFICALLY, THE STAFF IN THE DRAFT
ENVIRONMENTAL STATEMENT, PART III (HUREG-0127), MAY 1978, AND 19 A SUBSEQUENT LETTER TO OFFSHORE POWER SYSTEMS (OPS) (R.P. BALLARD
TO A.P. ZECHELLA, JULY 25, 1978) REQUESTED THAT THE CONCRETE PA0 BENEATH THE REACTOR VESSEL BE REPLACED BY SOME MATERIAL THAT
PROVIDES INCREASED RESISTANCE TO A MELT THROUGH BY THE REACTOR CORE. FINALLY, THE RESULTS OF THIS RESEARCH PROGRAM ARE IMPROVING
OUR ABILITY TO MAKE QUANTITATIVE RISK ASSESSMENTS ON EXISTING AND PROPOSED HEW TYPES OF REACTORS WHICH WILL ASSIST NRR IN MAKING
LICENSING DECISIONS IN REGARD TO DESIGN AND SITING.

COMMENTS AND REMARKS MMMM*w HRR 4

THE ADVANCED REACTORS BRANCH (NRR) TRANSMITTED COMMENTS ON RIL #28 TO THE FUEL BEHAVIOR RESEARCH BRANCH (RES) IN A MEMORANDUM FROM
T. P. SPEIS TO W. V. JOHNSTON, DATED OCTOBER 13, 1978. PESOLUTION OF THESE COMMENTS IS NOW IN PROCESS. IN ADDITION, NRR PLANS TO
WRITE A RE FARCH REQUEST TO RES TO EXPAND THIS PROGRAM TO EXAMIHE MELT INTERACTIONS WITH SACRIFICIAL MATERIALS IN CONNECTION WITH
THE LICENS.NG REVIEW OF OPS'S APPLICATION TO MANUFACTURE 8 FLOATING NUCLEAR PLANTS.
ALTHOUGH THIS RESEARC't PROGRAM HAS GREATLY IMPROVED OUR UNDERSiANDING OF THE PHYSICAL PHENOMENA ASSOCI ATED WITH f:ELT/ CONCRETE
INTERACTIONS, THIS WORK SHOULD CONTINUE WITH THE OBJECTIVE OF EXPERIMENTAL VERIFICATION OF THE C0xE MELT / CONCRETE INTERACTION
CCMPUTER MODEL (INTER), SUCH THAT EXTRAPOLATION TO PROTOTYPICAL CONDITIONS CAN BE MADE TO ACCURATELY PREDICT SUCH VARIABLES AS THE
TIME OF CONTAIHMENT MELT-THROUGH OR OVERPRESSURIZATION. HRR HAS BEEN IN CLOSE COHTACT WITH THE RES STAFF ON RESEARCH RELATED TO
MATERIALS INTERACTIONS BdTWEEN CORE MELT DEBRIS AND CONCRETE AND MAIHTAINS COGNIZANCE OF SUCH WORK IN THE U.S. AND OTHER COUNTRIES.

r

_ ______ ___ __ __ _ __ _ _ _ _
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R1230320 WW ISSUED RILS CONTINtiED MM PAGE: 57

0FFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 08/30/78 ACTUAL RESP. DATE: / / USER OFFICE REVIEWERr G. RIVENBARK

D** SD . APPLICATION TO THE REGULATORY PROCESS Mdw

NO RESPONSE RECEIVED.

Rd* 3D IMPACT OF RESULTS M** (NO DATA AVAILABLE)

udW SD : COMMENTS AND REMARKS MMM (NO DATA AVAILABLE)

,

_ _ _ _ _ . _ _ _ . _ . _ _ . . . _ . _ . _ _ _ - . _ . _ _ _ - - - - - - -



RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
R1230320 PAGE: 58
REQUESTOR: P3C RESEARCH RESULTS UTILIZATION REPORT

MW ISSUED RILS WM

Elk ED: 78-029 DATE ISSUED: 06/07/78 RTL TITLE: " FUEL RCD ANALYSIS COMPUTER CODE: FRAP-T3"

SPONSORING OFFICE (S): RES
RESEARCH REVIEW GROUP NO. 1-12 0-00

PROJECTS INVOLVED
RES UNIT RES. TECHNICAL LEAD

FIN 4 PROJECT TITLE

REFERENCE DATA WILL BE PROVIDED AT A LATER D.TE

RIL SUBJECT / DESCRIPTION

" FUEL ROD ANALYSIS COMPUTER CODE: FRAP T3"

RES COMMENTS

VHIS RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH TO PkEPARE AND TEST THE THIRD MODIFICATION OF THE COMPUTER CODE FRAP-T (FUEL
ROD ANALYSIS PROGRAM - TRANSIENT). FRAP-T IS A FORTRAN IV COMPUTER CODE BEING DEVELOPED TO PREDICT THE TRANSIENT RESPONSE OF A LWR
FUEL ROD DURING POSTULATED ACCIDENTS SUCH AS (LOSS-OF-COOLANT ACCIDENTS, POWER COOLING MISMATCH ACCIDENTS, REACTIVITY IHITIATED
ACCIDENTS, OR IHLET FtqW BLOCKAGE ACCIDENTS. FRAP-T IS ALSO BEING DEVELOPED TO PERFORM THE CALCULATIONS NEEDED FOR PLANNING AHD
ANALYZING POWER BURST FACILITY AND LOSS OF FLUID TEST EXPERIMENTS.
IN FRAP-T3. THE COUPLED EFFECTS OF MECHANICAL. THERMAL, INTERHAL GAS AND MATERIAL PROPERTY RESPONSE ON THE BEHAVIOR OF THE FUEL ROD
ARE CONSIDERED. GIVEN APPROPRIATE COOLANT CONDITION AND POWER HISTORIES, FR AP- T3 CAN CALCUL ATE ROD BEHAVIOR FOR A WIDE VARIETY OF
OFF-HORMAL SITUATIONS AND POSTUL ATED ACCIDENT CONDITIONS (E.G. , BWR OR PWR PCWER TRANSIENTS, FLOW COASTDOWN, LOAD 6055 OR COOL ANT
DEPRESSURIZATION). IS WELL SUITED TO BE USED AS A COMPONENT CODE TO DESCRIBE FIHE DETAILS OF FUEL RODIN THE CONTEXT OF LWR SYSTEM TRANSIENTS FRAPBEHAVIOR. FURTHERMORE, SENSITIVITY STUDIES WITH FRAP WILL FACILITATE DEFINITION OF THE SIMPLES! ACCEPTABLE FUEL DESCRIPTION IN
SYSTEMS CODES.

.

.__.

- . . . . . ,

-

-
- -



R1230320 *M ISSUED RILS CONTINUED MW PAGE: 59

0FFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 03/30/78 ACTUAL RESP. DATE: 07/31/78 USER OFFICE REVIEWER: J. V0GLEWEDE

uMM FRR APPLICATION TO THE REGULATORY PROCESS WWW

TRANSIENT FUEL PERFORMANCE CODES ARE REVIEWED BY NRR AS PART OF LOCA AND OTHER ACCIDENT ANALYSES. NRR USES INDEPENDENT HRC-DEVEL-
OPED CODES FOR AUDIT PURPOSES IN THESE REVIEWS.

MMd NRR : IMPACT OF RESULTS M*d

FRAP-T3 IS ONE VERSIDH OF THE FRAP TRANSIENT FUEL PERFORMANCE CODE. BECAUSE THIS IS ONLY AN INTERIM VERSION OF A BEST-ESTIMATE
CODE, IT HAS NOT BEEN ADAPTED FOR LICENSING APPLICATIONS. IN THE FUTURE. NRR PLANS TO USE THE WATER REACTOR ANALYSIS PACKAGE
(WRAP) WHICH WILL IhCLUDE A MORE CURRENT VERSION OF FRAP-T THAT INCORPORATED CONSERVATIVE MODIFICATIONS. IN PRESENT AUDIT WORK,
NRR USES THE WATER REACTOR EVALUATION MODEL (WREM) SERIES OF CODES WHICH DOES NOT INCLUDE FRAP-T3.

NNW NRR CCMMENTS AND REMARKS WWM

THE NEED FOR A MORE DETAILED TRANSIENT FUEL BEHAVIOR CODE IN LICENSING APPLICATIONS HAS LONG BEEN RECOGNIZED BY NRR. IT IS EXPECT-

ED THAT A MORE CURRENT VERSION 07 THE FRAP-T CODE SERIES WILL BE ADAPTED FOR LICENSING APPLICATIONS. ALTHOUGH CONSERVATIVE MODIFI-
CATIONS WILL BE REQUIRED. THIS C067 WILL CONTAIN MANY OF THE ELEMENTS NOW IN FRAP-T3.

OFFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 08/30/78 ACTUAL RESP. DATE: 07/31/78 USER OFFICE REVIEWER: G. RIVENBARK

MMW SD APPLICATION TO THE REGULATORY PROCESS MwW*

TRANSIENT FUEL PERFORMANCE CODES ARE REVIEWED BY NRR AS PART OF LOCA AND OTHER ACCIDENT ANALYSES. NRR USES INDEPENDENT NRC-DEVEL-
OPED CODES FOR AUDIT PURPOSES IN THESE REVIEWS.

NNW SD IMPACT OF RESULTS WWW

FRAP-T3 IS ONE VERSION OF THE FRAP TRANSIENT FUEL PERFORMANCE CODE. BECAUSE THIS IS ONLY AN INTERIM VERSION OF A BEST-ESTIMATE
CODE, IT HAS BEEN ADAPTED FOR LICENSING APPLICATIONS. IN THE FUTURE, NRR PLANS TO USE THE WATER REACTOR ANALYSIS PACKAGE (WRAP)
WHICH WILL INCLUDE A MORE CURRENT VERSION OF FRAP-T THAT INCORPORATES CONSERVATIVE MODIFICATIONS. IN PRESENT AUDIT WORK, NRR USES
THE WATER REACTOR EVALUATION MODEL (WREM) SERIES OF CODES WHICH DOES NOT INCLUDE FRAP-T3.

NMM SD COMMENTS AND REMARKS MMM

THE NEED FOR A MORE DETAILED TRANSIENT FUEL BEHAVIOR CODE IN LICENSING APPLICATIONS HAS LONG E2EH EECOGNIZED BY NRR. IT IS

EXPECTED THAT A MORE CURRENT VERSION OF THE FRAP-T CODE SERIES WILL BE ADAPTED FOR LICENSING APPLICATIONS. ALTHOUGH CONSERVATIVE
MODIFICATIONS WILL BE REQUIRED, THIS CODE MILL CONTAIN MANY OF THE ELEMENTS NOW IN FRAP-T3.

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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01230320 RESEARCH PROJECT CONTR0'L SYSTEM REPORT RUN DATE: 08/24/814 ,

REQUESTOR: PBC RESEARCH RESULTS UTILIZATION P.EPORT PAGE: 60-
,

'WW ISSUED RILS du

RIL ND: 78-030 DATE ISSUED: 06/28/78 RIL TITLE: PHASE I'~ FINAL REPORT,-" BARRIER PENETRATION DATA BASE"'

RESEARCH REVIEW GROUP NO. 0-00 SPONSORING OFFICE (S): NRR

PROJECTS INVOLVED
'

.ElP ! PROJECT TITLE RES UNIT RES. TECHNICAL LEAQ
.

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

PHASE I FINAL REPORT, " BARRIER PENETRATION DATA BASE"; 0F STUDY, " ASSISTANCE-PHYSICAL PROTECTION ASSESSMENTS"

RES COMMENTS
,

THE REPORTED RESULTS PROVIDED:
1. A CLASSIFICATION OF BARRIERS IN TERMS OF THE PENETRATION TIME FOR SELECTED COUNTERMEASURES WHICH AN ADVERSARY MIGHT USE TO

OVERCOME THE BARRIER, AND
2. PROCFDURES TO BE FOLLOWED IN TESTING REACTOR SITES FOR COMPLIANCE FOR to CFR 73.55. THE REACTOR SAFEGUARDS REGULATION.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 08/28/78 ACTUAL RESP. DATE: 08/30/7A USER OFFICE REVIEWER: J. MILLER
_ _ _

DMW NRR APPLICATION TO THE REGULATORY PROCESE "*W ;

* AS STATED IN THE RIL, THE BARRIER PENETRATION 9ATA BASE IS AVAILABLE AS A SUPPLEMENTAL DATA SOURCE FOR USE IN THE EVALUATION OF.
LICENSEE FACILITY SAFEGUARD PROGRAMS. THE DATA PROVIDES A STANDARDIZED BASE OF BARRIER DELAY TIMES AGAINST VARIOUS ADVERSARY
COUNTERMEASURES FRCM CURRENTLY AVAILABLE LITERATURE. THIS DATA WILL PROVIDE.FOR MORE RELIABLE AND CONSISTENT EVALUATION OF i
SAFEGUARD PROGRAMS BY BOTH THE NRR STAFF AND LICENSEE STAFFS.

dWM NRR IMPACT OF RESULTS ***

VHIS COMPILATION OF DATA IS USEFUL FOR THE DESIGH OF PHYSICAL SECURITY SYSTEMS BY THE LICENSEES, AS WELL AS IM THE EVALUATION OF
1 THE EFFECTIVENESS OF SUCH SYSTEMS BY HRR. ALTHOUGH THE RESULTS OF THIS PROGRAM WERE NOT AVAIL ABLE DURING THE DESIGN PHASE OF THE

~ CURRENT UPGRADING OF PHYSICAL SECURITY AT NUCLEAR POWER PLANTS, THIS DATA BASE WILL PROVIDE USEFUL DATA FOR FUTURE APPLICATIONS.

i [

DMM NRR + COMMENTS AND REMARKS WMN (NO DATA AVAILABLE)

!

- , , , _ - - - _ _ - _ _ - _ _ . _ . ___._
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R1230320 RESEARCH-PROJECT CONTROL SYSTEM . REPDRT RUN DATE*: 08/24/811
. REQUESTOR PSC RESEARCH RESULTS UTILIZATION REPORT PAGE: '61

MM ISSUED RILS **.

RIL NO: 78-031 DATE ISSUED 07/10/78 RIL TITLEt " ASSAY OF STD REFERENCE MAT'L (SRM) 950B"

RESEARCH REVIEW GROUP NO. 8.4-05 0-00 SPONSORING OFFICE (S): SD'

PROJECTS INVOLVED'

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED >T A LATER DATE

RTL SUBJECT / DESCRIPTION

ASSAY OF STANDARD REFERENCE MATERIAL (SRM) 950

RES COMMENTS

THIS RIL TRANSMITS THE RESULTS OF A COMPLETED PHASE OF RESEARCH.ON THE ASSAY DETERMINATION OF URANIUM IN STANDARD REFERENCE
MATERIAL-(SRM) 950B, IN RESPONSE TO A NEED TO IMPROVE TrtE QUALITY OF MEASUREMENTS MADE ON SPECIAL NUCLEAR MATERIAL FOR CONTROL AND
ACCOUNTING PURPOSES. THE PURPOSE OF THE WORK WAS TO DEVELOP AND CERTIFY A URANIUM OXIDE (U308) ASSAY STANDARD TO REPLACE THE .

VIRTUALLY DEPLETED SRM 95CA, USED IN NONDESTRUCTIVE ASSAYS.
THE RESEARCH RESULTS INDICATE THAT THE NEWLY DEVELOPED SRM 950B CALIBRATIDH STANDARD HAS A CERTIFIED VALUE OF 99.97 +/- 0.02
PERCENT URANIUM OXIDE (U308).
THESE RESULTS ARE EXPECTED TO-IMPROVE THE STANDARDIZATION AND CALIBRATION CAPABILITY CF BOTH NRC FIELD INSPECTORS AND THE NUCLEAR
INDUS1RY AS A WHOLE: THEY ARE EXPECTED TO HAVE A SIGNIFICANT NEAR-TERM IMPACT ON CURRENT SD GUIDES THAT WILL ADDRESS THE
IMPLEMENTATION OF 10 CFR 70.S7. LIOENSEES MEASUREMENT CONTROL PLANS.

OFFICE: NMS$ IMPACT STATEMENT

SCHED. RESP. DATE 08/30/78 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER: B. HATTER

NNM NMSS: APPLICATION TO THE REGULATORY PROCESS MMM

TEST APPLICATIONS ARE BEING CONDUCTED TO DETERMINE USER SUITABILITY.

MmW NMSS: IMPACT OF RESULTS MMM (NO DATA AVAILABLE)

MMM NMSS: COMMENTS AND REMARKS wwM (NO DATA AVAILABLE)

|

- _ _ _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _
._ ---



R1230320 un ISSUED RILS CONTINU's MM PAGE: 62

0FFICE: NRR IMPACT STATEMFNT

SCHED. RESP. DATE: C8/30/78 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER: W. DAMMILL
.

APPLICATION TO THE REuOLAIORY PROCESS wmWMMM NRR *

NO RESPONSE RECEIVED.

IMPACT OF RESULTS WWW (NO DATA AVAILABLE)MMW NRR +

NMM HRR COMMENTS AND REMARKS MNM (NO DATA AVAIL ABLE)

|

|
.

_ _ _ _ _ _ _ _ _ _



. _ _ - - _ _ - . . _ _ _ _ _ - - _ _ - - _ _ _ - - _ - _ _ _ - _ - _ _ _ _ _ _ _ _ - - _ - - _ _ . _ .

R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGEr 63

mu ISSUED RILS #4

RIL NO: 78-032 DATE ISSUES: 08/03/78 RIL TITLE: IMPROVEMENTS IN AEROSOL BEHAVIOR CODE (LMFBR'S).

RESEARCH REVIEW GROUP NO.: 2-07 0-00 SPONSORING OFFICEfS): RES-

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL'LFAD
~

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUBJECT / DESCRIPTION

IMPROVEMENTS IN THE AEROSOL BEHAVIOR CODE FOR RADIOLOGICAL ASSESSMENTS OF LMFBR'S

RES COMMENTS

THIS MEMORANDUM TRANSMITS THE RESULTS OF COMPLETED RESEARCH ON THE MEASUREMENT OF SODIUM OXIDE AEROSOL PROPERTIES. SODIUM OXIDE
IS THE KEY AEROSOL CONSTITUENT IN POSTULATED SEVERE LMFBR ACCIDENTS.
FOR THE MOST SEVERE POSTULATED LMFBR ACCIDENT SCENARIOS (HCDA AND CORE MELT), SODIUM-0XIDE AEROSOL REPRESENTS THE HIGHEST AIRBORNE.

.

MASS CONCENTRATIONS IN THE CONTAINMENT VESSEL AND IS EXPECTED TO DOMINATE AND GOVERN THE BEHAVIO" 0F THE FUEL AND FISSION PPODUCT
1 AEROSOL. THEREFORE, AS A FIRST STEP IN IMPROVING THE AEROSOL BEHAVIOR CODE, HAARM-2, SEPARATE EFFECTS WORK WAS CARRIED OUT ON

SODIUM-0XIDE AEROSOL.'

THE RESULTS OF THESE SEPARATE EFFECIS MEASUREMENTS HAVE BEEN INCORPORATED INTO THE MODELS OF THE~ AEROSOL BEHAVIOR CODE HAARM-2,
AND TOGETHER WITH SOME ADDITIONAL IMPROVEMENTS USED TO GENERATE A oIW VERSION. CALLED HAARM-3. THE IPPROVED MODELS IN HAARM-3
PROVIDE A MORE REALISTIC DESCRIPTION OF PARTICLE CHARACTERISTICS o D THEREBY ALLOW IMPROVED ESTIMATES OF SODIUM-0XIDE AEROSOL
BEHAVIOR DURING A POSTULATED HCDA. THE HAARM CODE IS USED BY NRR 10R LMFBR SITE RADICLOGICAL CONSEQUENCE ASSESSMENT.

OFFICE: HRR__ IMPACT STATEMENT

SCHED. RESP. DATE: 09/15/78 ACTUAL RESP. DATE: 06/13/79 USER OFFICE REVIEWER: J.K. LONG/T. SPEIS

I

Muw NRR : APPLICATION TC THE REGULATORY PROCESS aMM

CODE DESCRIBED IN THIS RIL, HAARM-3, IS L*3ED BY NRR IN CALCULATING THE EFFECTS OF FAST REACTOR ACCIDENTS. IT IS BASED ON A
PREVIOUS CODE HAARM-2, NOW MODIFIED TO REFLECT THE RESULTS OF MILLIKAN CELL EXPERIMENTS AT BCL. THE GENERAL EFFECr OF THE
MODIFICATIONS IS CONFIRMED IN LARGE SCALE TESTS AT HEDL.i

WM4 NRR t IMPACT OF RESULTS MMW
~

CONFIRMATION OF THE NEW CODE PERMITS A REDUCTION BY AS M'JCH AS A FACTOR OF 2-8 IN THE' AMOUNT OF RADI0 ACTIVE AEROSOLS LEAKED FROM
| AN LMFBR CONTAINMct:' IN THC C/ENT OF A LARGE ACCIDENT. (RADIDACTIVE GASES ARE NOT CONSIDERED TO BE AFFECTED.)
!

COMMENTS AND "EMARKS WWMi www NRR +

THE ATTENUATION OF RADIDACTIVE AIRBORNE MATERIALS BY AGGLOMERATION AND FALLOUT IS AN IMPORTANT FACTOR IN THE CALCULATION OF
ACCIDENT CONSEQUENCES. EVALUATION AND VERIFICATION OF THIS NATURAL MECHANISM FOR REDUCING RADI0 ACTIVE EMISSIGNS HAS SIGNIFICANCE
COMPARABLE TO AN ENGINEERED SAFETY FEATURE.

,

<
_-_______- - - -



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 64

** ISSUED RILS Nd

RTL NO: 78-033 DATE ISSUED: 08/03/78 RIL TITLE: PLUTONIUM ACCIDENT CONTAINER PROG /RESEARCH, DESIGN & DEVELOP

RESEAPCH REVIEW GROUP NO.? 0-00 SPONSORING OFFICEfS): NMSS

PDOJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PR0kIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

PLUTCHIUM ACCIDENT CONTAINER PROGRAM RESEARCH, DESIGN AND DEVELOPMENT.

RES COMMENTS

RESULTS ARE REPORTED ON THE DESIGH, DEVELOPMEN' AND TEST OF THE PAT-1 PLUTONIUM PACKAGE THAT MEETS THE HRC QUALIFICATION CRITERIA
PUBLISHED IN NUREG-0360 " QUALIFICATION CRITERIA TO CERTIFY A PACKAGE FOR AIR TRANSPORT OF PLUTONIUM."

0FFICE: NMSS IMP AC T d f A f FMENT

SCHED. RESP. DATE: 09/15/7A ACTUAL RESP. DATE: 09/15/78 USER OFFICE REVIEWER: R. CHAPPELL

NN* HMSS: APPLICATION TO THE REGULATORY PROCESS ***

STATED WORK IS COMPLETE AND NO OTHER ACTIVITY IS EXPECTED. RESULTS WERE USED IN THE CERTIFICATI0H OF THE PAT-1 PLUTONIUM PACKAGETO CONGRESS, LICENSING THE PACKAGE FOR USE, AND PROVIDING PROTOTYPES OF THE PACKAGE TO DOE AND IAEA.

NMW NMSS: IMPACT OF RESULTS *dd (NO DATA AVAILABLE)

MMM NMSS: CCMMENTS AND REMARK % **M (NO DATA AVAILABLE)

_____
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R1230320 "RESEARCH PROJECT CONTROL SYSfEM ' REPORT'RUN DATES ~ 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE:: 65s

M4 ISSUED RILS MM

RIL N0' 78-034, DATE ISSUED: 08/03/78 RIL TITLE: NUCLEAR DECAY DATA FOR RADIONUCL' IDES

RESEARCH REVTEW GROUP NO.: 5-24 0-00 SPONSORING.0FFICE(S): NRR

PROJECTS INVOLVED

F_IN # PROJECT TTTLE RES UNil. RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUBa ,T/ DESCRIPTION

NUCLEAR DECAY DATA FOR RADIONUCLIDES OCCURRING IN ROUTINE RELEASES FROM NUCLEAR FUEL CYCLE FACILITIES

RES COMMENTS

THIS IS A TABULATION OF NUCLEAR DECAY DATA FOR 240 RADIONUCLIDES WHICH MIGHT BE EXPECTED TO OCCUR IN ROUTINE RELEASES OF
EFFLUENTS FROM HUCLEAR FUEL CYCLE FACILITIES. THIS CAN BE USED BY HRR AS A BASIS FOR ESTIMATION OF RADIATION EXPOSURE TO MAN.

$

OFFICE: NRR IMPACT STATEMENI

SCHED. RESP. DATE: 09/30/78 ACTUAL RESP. DATE: 10/03/78 USER'0FFICE REVIEWER: R. H. VOLLMER
___

,

MMM NRR APPLICATION TO TiiE REGUL ATORY PROCESS . MMM
'

DOCUMENT PRESENTS BASIC NUCLEAR DECAY DATA FOR DEVELOPMENT OF ESTIMATES OF RADIOLOGICAL DOSE.
NRR HAS BEEN EMPLOYING THESE DATA

AND IN FUTURE UPDATING OF THE DOSE ASSESSMENT METHODOLOGY WILL USE THIS DOCUMENT AS THE PRIMAFY REFERENCE.

MMM NRR IMPACT OF RESULTS MMM .

THE DOCUMENT PROVIDES THE BASIC NUCLEAR DECAY DATA IN THE FORM NECESSARY FOR RADIOLOGICAL ASSESSMENTS. THE DOCUMENT PROVIDES THE
STAFF WITH A REFERENCE DOCL' MENT TO ENSURE STAFF'S UNIFORM USAGE OF DATA BASIC TO ITS EFFORTS.

MdM NRR : COMMENTS AND REMARK 3 MMM

A MACHINE READABLE FILE IS AVAILABLE FROM K. ECKERMAN, NRR/DSE/RAB.

_ _ _ _ _ _ _ - - _ - _ - -__ _ _ _ _ _ _ _ _ _ _ - - ---'2 + +_ w
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RIL NO: 78-035 DATE ISSUED: 09/15/78 RIL TITils A COMPUTER CODE FOR CALCULATTNG DOES. EQUIVALENT
'

RESEARCH RFViEW GROUP NO. 8 5-24 0-00 SPONSORING OFFICE (S): NRR
.

PROJECTS INVOLVED

FIN 4 PEHJECT TITLE RES UNIT RES. TECHNICAL LEAD I

1 B0188 DOSIMETRIC MODEL APPENDIX "I" FOULKE J

RIL SUBJECT / DESCRIPTION

$ FACTOR: A COMPUTER CODE FOR CALCULATING DOSE EQUIVALENT.TO A TARGET ORGAN PER MICR0 CURIE - DAY RESIDENCE OF A RADIONUCLIDE IN A
SOURCE ORGAN d

RES COMMENTS

THE SFACTOR COMPUTER CODE CALCUL ATES S. THE AVERAGE DOSE EQUIVALENT TO EACH OF A SPECIFIED LIST OF' TARGET ORGANS PER
MICR0 CURIE-DAY RESIDENCE OF A RADIONUCLIDE IN SPECIFIED SOURCE ORGANS. THE SFACTLR COMPUTES COMPONENTS OF THE DOSE EQUIVALENT .i

FROM ALPHA PARTICLES, ELECTRONS, GAMMA RAYS, FISSION FRAGMENTS, AND NEUTRONS. SFACTORS CAN BE COMPUTED FOR ANY RADIONUCLIDE FOR
WHICH DECAY DATA ARE AVAILABLE.

,

1

0FFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 01/15/79 ACTUAL RESP. DATE: 11/09/79 USER OFFICE REVIEWER: K. ECKERMAN
i

| WWW NRR APPLICATICH TO THE REGULATORY PROCESS Muu
I

DOCUMENT PRESENTS COMPUTER CODE FOR ESTIMATING DOSE EQUIVALENT TO SERIOUS TARGET CRGANS PER MICR0 CURIE-DAY RESIDENCE OF A NUCLIDEIN A SOURCE ORGAN.
<

,

I MMM NRR IMPACT OF RESULTS NWM
! .

THE SFACTOR CODE RESULTS CAN BE USED TO ESTIMATE ORGAN DOSES GIVEN THE ORGAN BURDEN OF A RADIONUCLIDE. IN ADDITION, IF THE '

SFACTOR RESULTS ARE EMPLOYED WITH METABOLIC INFORMATION THE DOSE PER UNIT ACTIVITY INGESTED OR INHALED CAN BE ESTIMATED.
.

MMM HRR : COMMENTS AND REMARKS MMM

A LISTING OF THE CODE (REVISED TO INCLUDE ALPHA DOSE TO END0 STEAL CELLS AND BONE MARROW) IS AVAILABLE FROM K. ECKERMAN, NRR/DSE/RAB

1

1

i

,, . _ , .
_ _ _ _ _ _ _ - ._
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*M I ;UED RILS MM ,;
i

RIL NO: 78-036 DATE ISSUED 09/27/73 RIL TITLE: EVAL OF GENERAL ATOMIC CODES: OXIDE-3, SORS, TAP, 8 RFeA-

RfSr*MCM REVIEW GROUP NO.' 2-12 0-00 if0NSORING OFFICE ($18 NRR

PROJECTS INVOLVED

fjf8,jl .EF0 JECT TITLE RES UNI 1 RES. TECHNICAL LEAD

REFERENCE DATA W'LL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

EVALUATION OF GENERAL ATOMIC CODES: OXIDE-3, SORS, TAP, AND RECA.

RES COMMEgli

THIS RESEARCH EVALUATED THE APPLICABILITY AND UTILITY OF THE CODES FOR THE AA;R/ GAS COOLED REACTOR SAFETY PROGRAM. THE OBJECTIVES
OF THE EVALUATIONS ALSO INCLUDED AN ASSESSMENT OF THE h0DELS AND NUMERICS USED IN THE CODES AND TO NOTE UNDER WHAT CONDITIONS OR
FOR WHAT SCENARIOS THE CODES WERE USEFUL. THE APPLICABILITY AND UTILITY OF THE GAC CODES FOR RSR-HTGR SAFETY PROGRAMS WAS FOUND I

TD BE VERY LIMITED. THE OXIDE-3 CODE APPEARS TO HANDLE OXIDATION OF GRAPHITE BY MOISTURE APPROPRI ATELY UNDER L*cMit OPERATT .J .;
CONDITIONS. THE CODE WILL REQUIRE FURTHER EXPERIMENTAL VERIFICATION BEFORE THE LIMITS OF ACCURACY CAN BE ESTABLISHED. THE SORS

'

CODE IS THE ' #.-- PRESENTED FOR OUR EVALUATION APPEARS TO HAVE SOME SERICUS DEFICIENCIES IN THE N0DELS WHICH PLACES DOUSTS ON THE !

APALYSIS PERFon.1LD WITH THE CODE. THE TAP AND RECA CODES GIVE GOOD AGREEMENT WITH OTHER ANALYTICAL TOCLS AND APPEAR TO BE USEFUL
AND APPROPRIATE FOR THE1R D'_,fGNED APPLICATIONS. QUANTIFICATION OF THE ACCURACY OF THE CODES WILL REQUIRE FURTHER COMPARISON WITH
OPERATING REACTOR CCNDITION3. A VENDOR VERIFICATION PROGRAM FOR THE CODES IS RECOMMENDED.

,

!

,

|

I
1

- - - - - - - - -
_ _ - _ _ _ _ -
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0FFICE NRR TMPACT STATEMENT

-SCHED. RESP. DATE: 01/27/79 ACTUAL RESP. DATE: 02r01/79 -USER OFFICE ~ REVIEWER: R. L. TEDESCO
:

MMW NRR : APPLICATI0H TO THE REGULATORY PROCESS ***

1 (50RS) THE RIL DESCRIBES WORK PERFORMED BY BNL TO EVALUATE SORS. A CODE DEVELOPMENT BY GENERAL ATOMIC FOR THE ANALYSIS OF
! FISSION PRODUCT RELEASE FROM HTGR CORES UNDER TRANSIENT CONDITIONS INVOLVING CORE HEATUPS. A TOPICAL REPORT GA-A12462, WAS

SUBMITTED TO NRR FOR REVIEW WITH THE INTENTION THAT, AFTER BEING ACCCPTED, THE CODE COULD BE USED AND REFERENCED FOR SAFETY-
ANALYSES RELATED TO LICENSING OF COMMERCIAL HTGRS.

! 2. (0XIDE-3) THE RIL DESCRIBES WORK PERFORMED BY BNL TO EVALUATE OXIDE-3, A CODE DEVELOPED BY GENERii ATOMIC FOR THE ANALYSIS OF
HTGR STEAM OR AIR INGRESS ACCIDENTS. -A TOPICAL REPORT, GA-A12493, WAS SUBMITTED FOR REVIEW TO NRR WITH THE INTENTION THAT,
AFTER BEING ACCEPTED, THE CODE COULD BE USED FOR SAFETY ANALYSES RELATED TO LICENSING OF COMMERCIAL HTGR'S.

3. (TAP AND RECA) NRR IS PRESENTLY SCHEDULED TO REVIEW IHE RECA-3 CODE IN FY 1979. THE RESULTS AND CONCLUSIONS OF THE ORNL REPORT.

ORNL-NUREG/TM-178, " EVALUATION OF THE GENERAL ATOMIC CODES TAP AND RECA FOR HIGR ACCIDENT ANALYSIS" WILL BE FACTORED INTO'

| THIS RCVIEW.

Muu HRR : IMPACT OF RESULTS MMM

1 CONFIRMATORY. NRR'S REVIEW OF THE SORS REPORT AND THE MAXIMUM HYPOTHETICAL FISSION PRODUCT RELEASE (MHFPRI MODELS AND DATA
HAD PROCEEDED FAR ENOUGH AT THE TIME OF CURTAILMENT OF HTGR LICENSING ACTIVITY (1976) TO PERMIT SOME CONCLUSIONS REGARDING THE
UTILITY OF THE CODE. THESE CONCLUSIONS WERE PRESENTED IN THE REACTOR FUELS INPUT TO THE GASSAR ISER (DLCEMBER 15, 1976). THE
STATEMENTS IN RIL 836 SORS ARE IN GENERAL AGREEMENT WITH, AND THUS CONFIRMATORY OF, NRR'S ASSESSMENT IN THE GAS $AR ISER.

2. CONFIRMATORY. NRR'S REVIEW OF THE OXIDE-3 REPORT HAD PROCEEDED THROUGH THE 2ND ROUND QUESTION ST AGE BEFORE CURT AILMENT OF
GAS 4EACTOR LICENSING ACTIVITY. AT THAT POINT SUFFICIENT. REVIEW HAD BEEN CONDUCTED TO ALLOW A PARTIAL EVALUATION OF THE CODE.
THE LICENSING EVALUATION IS PRESENTED IN THE REACTOR FUELS INPUT TO THE GASSAR ISER (DECEMBER 15, 1976). THE RESULTS OF THE
ASSESSMENT REPORTED IN RIL 836 ARE ESSENTIALLY THE SAWE AS, AND THEREFORE CONFIRM, THE hRR ASSESSMENT OF THE OXIDE-3
CODE IN 1976.

3. THE ORNL REPORT IDENTIFIED A HUMBER OF CONCERNS WHICH NRR WILL LOOK INTO DURING THE SCHEDULED REVIEW OF THE RECA 3 CODE. NRR
IS PRESENTLY NOT SCHEDULED TO REVIEW THE TAP CODE. THE ORNL REVIEW WILL BE STRONGLY RELIED UPON REGARDING THE INTERFACE
BETWEEN THE TAP AND RECA 3 CODES.,

MMM HRR ' COMMENTS AND REMARK 3 *MM
,

1 AS INDICATED IN THE GASSAR ISER, FOR LICENSING PURPOSES HRR ADVOCATES THE ASSUMPTION OF INSTANTANEOUS RELEASE OF FISSION
PRODUCTS FROM FAILED PARTICLES TO THE PRIMARY COOLANT. IN EFFECT. THIS ASSUMPTIDH RENDERS MOST THE $0RSG MODELS, BECAUSE $0R$G'

MODELS TIME-DEPENDENT FISSION PRODUCT RELEASC AND TRANSPORT. THIS ASSUMPTION WAS JUSTIFIED IN THE GASSAR ISER PRIMARILY ON THE
BASIS OF A POOR DATA BASE FOR FISSION PRODUCT RELEASE AND TRANSPORT IN HTGR FUEL MATERIALS. THE WORK REPORTED IN RIL 836!

PROVIDES ADDITIONAL SUPPORT FOR THE VALIDITY OF THESE LICENSING ASSUMPTIONS. IN VIEW OF THE LACK OF HTGR LICENSING ACTIVITY,
HOWEVER. NRR ENVISIONS NO FURTHER NEAR-TERM UTILIZATION OF THE SORS INFORMATION IN THE REGULAIORY PROCESS.4

; 2. THE CGMPARISON AND APPARENT GOOD AGREEMENT OF OXIDE-3 WITH THE GOPTWO CODE (REPORTED IN RIL 836) DOES NOT PROVIDE CONCLUSIVEEVIDENCE OF THE ABILITY OF OXIDE-3 TO PERFORM ITS STATED FUNCTION, VIZ. TRANSIENT ANALYSIS OF STEAM AND AIR INGRESS EVENTS,
BECAUSE. IN CONTRAST TO OXIDE-3, COPTWO IS A STEADY-STATE CODE. SINCE THE TWO CODES WERE DESIGNED FOR DIFFERENT FUNCTIONS,
MEANINGFUL COMPARISON OF THE CODES COULD BE ACCOMPLISHED ONLY OVER A RELATIVELY HARROW RANGE OF EVENT CONDITIONS AND
ASSUMPTIONS. IN VIEW OF THE LACK OF HTGR LICENSING ACTIVITY, NRR ENVISIONS NO NEAR-TERM UTILIZATION OF THE INFORMATION ON

E-3 TO THE REGULATORY PROCESS, BEYOND THE PARTIAL CONFIRMATION IT PROVIDES, AS DESCRIBED HERE.

4

1
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mm ISSUED RILS mm

RTL NO: 78-037 DATE ISSQED: 09/29/78 RIL TITLE: LOFT REACTOR SAFETY FROGRAM RESEARCH RESULTS THROUGH 10-1-78

RESEARCH REVTEW GROUP NO.. 1-01 0-00 SPON5ORING OFFICE (S): NRR

PROJECTS INVOLVED

FIN # PROJECT TITL E RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

LOFT REACTOR SAFETY PROGRAM RESEARCH RESULTS THROUGH OCTOBER 1, 1978

RES COMMENTS

THE LOFT RESEARCH PROGRAM HAS BEEN DEVELOPED TO PROVIDE EXPERIMENT AL INFORMATION RELEVANT TO THE LICENSING CRITERIA FOR LARGE
COMMERCIAL PWR'S. THE NAJOR PORTION OF THIS PROGRAM IS DIRECTED AT AN IMPROVED UNDERSTANDING OF THE LOSS-OF-COOLANT ACCIDENT
(LOCA) AND THE PERFORMANCE OF EMERGENCY CORE COOLING SYSTEMS USING THERf1AL-HYDRAULIC, CORE PHYSICS, STRUCTURAL AND FUEL BEHAVICR
DATA OBTAINED THROUGH A SERIES OF LOSS-OF-COOLANT EXPERIMENTS. THIS RIL IS BASED ON DATA OBTAINED FROM THE FIRST SERIES OF
EXPERIMENTS, L1 WHICH WAS PERFORMED IN THE ABSENCE OF NUCLEAR POWER. IN THE FINAL EXPERIMENT OF THIS SERIES, L1-5. THE CORE WAS
IN PLACE, BUT IN A SHUTDOWN CONDITION. CONSEQUENTLY, THE RESULTS DERIVED FROM THESE INVESTIGATION 5 ARE APPLICABLE ONLY THE THERMAL
HYDRAULIC AND STRUCTURAL PHENOMENA ASSOCIATED WITH THE LOCA WITH THE EMERGENCY CORE COOLING (ECC) INJECTION. IN GENERAL, THE
RESULTS SUPPORT THE CONSERVATIVE INTENT OF THOSE PORTIONS OF THE EVALUATION MODEL REQUIREMENTS CONTAINED IN THE LICENSING C m TERIA
WHICH WERE INVESTIGATED IN THE L1 SERIES. IN PARTICULAR, THE TIME DELAY IN THE DELIVERY OF EMERGENCY CORE COOLANT TO THE LOWER
PLENUM DUE TO THE EFFECT OF CONTACT WITH THE HOT METAL SURFACES (THE HOT WALL EFFECT) WAS FOUND TO BE SMALL (0.5 TO 1.0 S).
BASED ON THE RELATIVE SURFACE AREA TO VOLUME RATIO OF THE DOWNCOMER, THE HOT WALL EFFECT IN A LPWR SHOULD BE LESS THAN IN LOFT).
THE RESULTS OF THE LOFT L1 SERIES ABOVE ARE RECOMMENDED FOR USE BY NRR IN ITS INTERPRETATION AND APPLICATION OF LOCA ECCS
EVALUATION MODEL CRITERIA AND RELATED CODES. ALTHOUGH THE DATA ARE LIMITED TO NONNUCLEAR BLOWDOWN CONDITIONS. THE PREDICTIONS TO
WHICH DATA COMPARISONS HAVE BEEN MADE HAVE ASSUMED APPROPRIATE INITIAL CONDITIONS AND THEREFORE THE CONCLUSIONS ARE BELIEVED TO
BE VALID.

. _ _ - ..

-___ __ _ _.
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0FFICE: HRR IMPACT STATEMENT

SCHED. RESP. DATE: 02/27/79 ACTUAL RESP. DATE: 01/02/80 USER OFFICE REVIEWER: R. DENISE
_

Nud HRR APPLICATI0H TO THE REGULATORY PROCESS www

THE LOFT TEST FACILITY PROVIDES EXPERIMENTAL DATA FOR THE EVALUATION OF COMPUTE, PROGRAMS USED TO ANC.YZE THE CONSEQUENCES OF
POTENTIAL LOSS OF COOLANT ACCIDENTS. THE lEST FACILITY IS SUFFICIENTLY LARGE AND REPRESENTATIVE OF A LARGE PWR TO TEST THE BASIS
PHYSICAL PHENOMENA 0F A PWR LOCA. THE COMPUTER PROGRAMS ARE USED TO PROVIDE THE EXTRAPOLATION FROM THE TEST CONDITIONS TO FULL
SCALE REACTORS.

IMPACT OF RESULTS **dMMM NRR '

THE RESULTS OF THE HON-NUCLEAR BLOWDOWN TESTS HAVE BEEN USED TO EVALUATE REACTOR FUEL SUPPLIER AND NRC DEVELOPED COMPUTER PROGRAMS.
THr.SE EVALUATIDHS HAVE PROVIDED VALUABLE INFORMATION FOR EVALUATING VARIOUS MODELS IN THE COMPUTER PROGRAM, AND HAVE INDICATED
Cf.RTAIN AREAS WHERE THE MODELS COULD BE IMPROVED. IN GENERAL. THE COMPUTER PROGRAMS USED TO PERFORM EVALUATIOH MODEL CALCULATIONS
HnVE BEEN SHOWN TO BE SATISFACTORY FOR THE PURPOSE. EXPERIMENT AL RESULTS FRCM THIS PROGRA!1 DEMONSTRATING ASYMMETRICAL FLOW IN THE
DLWNCOMER DURING ECC INJECTION, PRIMARY COOLANT RETENTION IN THE LOWER PLENUM, NEAR ISENTROPIC GAS EXPANSION IN THE ACCUMULATORS
DURING ECC INJECTION, AND PRESSURIZER DISCHARGE EFFECTS IN THE FIRST FEW SECONDS BY BLOWDOWN HAVE NOT YET BEEN FULLY IMPLEMENTED
IN COMPUTER MODELS. SUCH CHANGES WOULD PROVIDE IMPROVED 'BEST ESTIMATE' SIMULATIONS OF THE LOCA TRANSIENTS IN SUBSEQUENT TESTS.

NWu NRR COMMENTS AND REMARKS wwM

THE LOCA COMPUTER PROGRAMS HAVE BEEN EVALUATED AGAINST VARIOUS SPECIAL AFFECTS AND INTEGRATED TEST RESULTS. THE PRIMARY HEED FOR
CODE EVALUATION IS COMPARISON WITH A FULLY INTEGRATED TESTS INCORPORATING NUCLEAR FUEL. THE CONTINUATION OF THE NUCLEAR PORTION
OF THE LOFT PROGRAM SHOULD PROVIDE MUCH OF THE NEEDED EXPERIMENTAL DATA FOR CODE VERIFICATION. PROMPT IMPLEMENTATION AND CHECKOUT
OF MODEL CHANGES MADE TO INTEGRATE INFORMATION LEARNED FROM PREVIOUS TESTS ARE REQUIRED TO DERIVE THE FULL BENEFIT OF INFORMATION
LEARNED IN EACH STAGE OF THE EXPERIMENTAL PROGRAM. IT IS NOT APPARENT THAT SUCH AN EFFORT IS BEING MADE FRCM THE SUMMARY
PRESENTED IN THE RIL.

OFFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 02/28/79 ACTUAL RESP. DATE: 01/02/80 USER OFFICE REVIEWER: K. WICHMAN

Muu SD : APPLICATION TO THE REGULATORY PROCESS W4d

THE ENGINEERING METHOD 3 LOGY STANDARDS BRANCH WILL USE THESE RESULTS IN THE PHASE II ECCS RULE CHANGE EFFORT.
~

M*w SD IMPACT OF RESULTS WMM (NO DATA AVAILABLE)

MWM SD COMMENTS AND REMARKS M*M (NO DATA AVAILABLE)

I
_ - - -
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Mu ISSUED RILS NNi

RTL NO: 78-038 DATE TSSUED: 10/13/78 PIL TITLE RESULT OF INITIAL SER. OF ACPR EXPER. ON PROMPT-BURST ENERG.

RESEARCH REVIEW GROUP NO. 2-06 0-00 SPONSORING OFFICE (S)* NRR

PROJECTS INVOLVED

FIN # PROJECT TTTLE RES UNIT RES. TECHNICAL LEAg'

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

| RTL SUBJECT / DESCRIPTION

RESULTS OF THE INITIAL SERIES OF ACPR EXPERIMENTS ON PROMPT-BURST ENERGETICS WITH FRESH OXIDE FUEL

RES COMMENTS

- THE RESULTS OF THESE ACPR TESTS ON PRCMPT-BURST ENERGETILS GIVE NRR A MUCH IMPROVED DATA BASE FOR ASSESSING THE WORK POTENTIAL AND
I THE RESULTING THREAT TO THE INTEGRITY OF THE PRIMARY SYGTEM AND EVENTUALLY THERMAL INTERACTION BETWEEN MOLTEN OXIDE FUEL AND SODIUM

HAS BEEN DEFINITELY DEMONSTRATED. THE OBSERVED CONVERSION UF FUEL THERMAL ENERGY INTO WORK. HOWEVER, WAS LES3 THAN ONE PERCENT.
THE SHOCK-TRIGGERED DEL AYED FUEL-SODIUM INTERACTIONS OBSERVED IN THESE EXPERIMENTS RAISE QUESTIONS ABOUT THE POSSIBLE OCCURRENCE OF1

| A LARGE SCALE PROPAGATING FUEL-COOLANT INTERACTION UNDER CORE MELTDOWN CONDITIONS. AS PROPOSED BY BOARD. THE CURRENT EXPERIMENTAL
RESULTS DO NOT, HOWEVER. GIVE INF0F.MATION ON THE EXTENT (NASS INVOLVENENT! 0F SUCH A PROPAGATINC INTERACTION OR ON THE WORK
POTENTIAL OF SUCH AN INTERACTION. IT IS REC 0KMENDED THAT CONSIDERATION BE GIVEN BY NRR TO THESE UNCERTAINTIES AND TO THE CURRENT
ABSENCE OF VERIFIED MECHANISTIC MODELS OF FUEL-COCLANT INTERACTIONS WHEN ASSESSING ACCIDENT WORK POTENTIAL.
THE EXPAND FRESH FUEL FAILURE CODE HAS BEEN VERIFIED FOR THE P".NGE OF CONDITIONS COVERED BY THESE EXPERIMENTS, AND IS THE BEST
ACCIDENT ANALYSIS CODE AVAILABLE FOR THESE CONDITIONS. THE PRE-FAILURE IN-CLAD AXIAL FUEL MOTION PREDICTED BY EXPAND HAS BEEN
VERIFIED BY POST-TEST EXAMINATION OF THESE EXPERINENTS. THIS FUEL MOTION MAY HAVE REACTIVITY EFFECTS THAT ARE SIGNIFICANT IN

! ASSESSING THE ACCIDENT WORK POTENTIAL AND THE THREAT TO THE INTEGRITY OF THE PRIMARY SYSTEM AND EVENTUALLY THE CONTAINMENT.
1 EXPAND IS RECOMMENDED TO NRR AS THE BEST AVAILABLE TOOL FOR SAFETY ASSESSMENT FOR FRESH OXIDE FUEL IN THESE AREAS.
'

,'

|

t !
!

!

4
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>

EC E T NDP IMPACT STATEMENT

SCHED. RESP. DATE: 03e15/79 ACTUAL RESP. DATE: 07/19/79. USER OFFICE REVIEWER: J. MEYER

wad NRR APPLICATION TO THE REGULATORY PT.0 CESS ***

THERE IS NO DIRECT APPLICATION OF THE RESULTS OF T;iE INITIAL SERIES OF PBE EXPERIMENTS TO THE REGULATORY PROCESS. THE EXPERIMENTS
ARE FIRST GENERATION AND ARE DIFFICULT TO INTERPPt!. NOTHING CONCLUSIVE CAN BE SAID FROM THESE EXPERIMENT 3 REGARDING
SHOCK-PRESSURE TRIGGERING OF SIGNIFICANT FUEL COGi. NT INTERACTIONS.

IMPACT OF RESULTS ****** NRR '

EXPERIMENTAL RESULTS LEADING TO A BETTER UNDERSTANDING OF FCI PHENOMENA AND PROPAGATION MECHANISMS WILL HAVE SIGNIFICANT IMPACT ON
UNDERSTANDING OF LOW PROBABILITY HIGH CONSEQUENCE ACCIDENTS AND THEREBY ON LICENSING. THESE EXPERIMENTS. IN AND OF TP1EMSELVES,
CONTRIBUTE LITTLE BUT DO OFFER A STARTING POINT IN THE DIRECTION OF PROVIDING UNDERSTANDING OF FCI PHENOMENA.

*

COMMENTS AND REMARKS ***Num NRR '

NONE

l

- _ _ _ _ _ _ _ _ _ _ _
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== ISSUED RILS Mw

RIL NO 78-039 D4TE ISSUED: 11/27/78 ;;1L TITLE: RELAP-4/ MOD 6

RESEARCH REVIFW GROUP NO. 1-16 0-00 SPONS03ING OFFICE (S): NRR

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA 'll BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

RELAP-4/ MOD 6

FES COMMENTS

MOD 6 RETAINS ALL OF THE CAP'' LITY OF PRIOR VERSIONS AND. IN ADDITIOh, CONTAINS NEW BEST ESTIMATE (BE) BLOWDOWN HEAT TRANSFER
MODELS, BE REFLOOD CAPABILITY, AND OTHER MODIFICATIONS. RELAP-4/fl0D 6 WAS DEVELOPED TO PROVIDE CAPABILITY FOR A PWR STATISTICAL
LOCA STUDY AND FOR SENSITIVITY STUDIES TO ASSESS DATA PERTAINING TO LOCA RULE CHANGES AND TO IMPROVE BLCWDOWN AND REFLOOD UNDER-
STANDING AND PROVIDE QUANTITATIVE APPRAISALS OF ECCS. MOD 6 IS AN EXTENSION OF PRIOR LOCA CODE CAPABILITY TO ALLOW MODELING OF LWR
AN9 EXPERIMENTAL FACILITY REFLOOD PHENOMENA, IN ADDITION TO CALCULATION OF THE BLOWDOWN PHASE OF THE EVENT. RES IS APPLYING THE
CODE TO THE UNCERTAINTY STUDY REQUESTED BY NRR, AS WELL AS TO INTERPRETATION OF TEST RESULTS FROM LOCA FACILITIES. THE
RELAP-4/ MOD 6 CODE IS RECOMMENDED FOR THE BEST ESTIMATE CALCULATIONS OF BLOWDOWN AND REFLOOD.
RELAP-4/M3D 6 IS NOT RECOMMENDED FOR REFILL ANALYSES BECAUSE OF THE DIFFICULTIES ASSOCIATED WITH THE NON-EQUILIBRIUM PHENOMENA
WHICH ARE NOT MODELED. DOWNCOMER MODELING IS ALSO A PROBLEM, AND THE CODE DOES NOT MODEL NITROGLN FLOW IF THE ACCUMULATOR SHOULD
EMPTY DURING THE ECC BYPASS AND REFILL PNASE OF THE EVENT. AS WITH MOD S. THE CODE IS VERY SLOW RUNNING DURING REFILL. GIVING
CALCUL ATED RESULTS WHICH ARE NOT SATISFACTORY. THIS CODE IS NOT RECOMMENDED FOR STEAM GENERATOR TUBE BREAK INVESTIGATIONS,
ALTHOUGH USER 6UIDELINES ARE BEING DEVELOPED TO ATTEMPT LIMITED INVESTIGATICNS WITH MOD 6.

MOD 6 HAS BEEN SENT TO THE ARGONNE CODE CNETER, FRANCE (NEA FOR .dROPEAN DISTRIBUTION), ITALY, NRC, ORNL AND SANDIA. IT IS IN USE
ON A NUMBER OF NRC-FUNDED PROGRAMS INCLUDING ANALYSIS OF SEMISCALE MODE 3, LOFT, AND PKL, AND PLANS ARE BEING IMPLEMENTED FOR ITS
APPLICATION TO STANDARD PROBLEMS. THE FOREIGN AND COMESTIC RECIPIENiS OF RELAP-4/ MOD 6 WILL BE ADVISED OF THE CODE ASSESSMENT.

s

.
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0FFICE: HRR TMPACT STATEMENT

SCHED. RESP. DATE: 03/30/79 ACTUAL RESP. DATE: 01/02/80 USER OFFICE REVIEWER R. DENISE

NmW HRR 2 APPLICATION TO THE REGULATORY PROCESS hdW

RELAP-4/ MOD 6 IS DESIGNED TO PERFORM A 'BEST ESTIMATE' CALCULATION OF PWR LOCA'S. THE C0DE IS USED TO PERFORM PRE- AND POST-TEST
ANALYSES OF LOCA EXPERIMENTS TO CONFIRM THE ADEQUACY OF THERMO AND HYDRODYNAMIC MODELS USED TO COMPUTE LOCA TRANSIENTS. ON THE
BASIS OF OUTPUT COMPARISONS BETWEEN 'BEST ESTIMATE' AND ' EVALUATION MODEL' CODE CALCULATIONS, THE MARGINS OF CONSERVATISM IN
' EVALUATION MODEL' CALCULATIONS CAN BE ASSESSED.

IMPACT OF RESULTS Madunw NRR '

THE RELAP-4/ MOD 6 CODE DEVELOPMENT IS AN EXTENSION OF EARLIER DEVELOPMENT EFFORTS ON RELAP-4/ MOD S. MANY IMPROVEMENTS CONFIRMED
IN MOD 6 WOULD BE USEFUL AND APPLICABLE FOR ' EVALUATION MODEL' CALCULATIONS, BUT CANNOT BE USED FOR LICENSING AUDIT STUDIES UNTIL
MOD 6 IS FURTHER MODIFIED TO INCLUDE ' EVALUATION MODEL' FEATURES. THE PRIMARY IMPACT OF THE MOD 6 DEVELOPMENT IS IN PROVIDING A
'LEST * STIMATE' BASE FOR ASSESSING THE CONSERVATISM OF THE PRESENT ' EVALUATION MODEL' IN MOD 5 TO BE USED IN AUDIT STUDIES OF
VEND 0k ANALYSES FOR PWR'S, AND IN PROVIDING AN ANALYTICAL UNDERSTANDING OF VARIOUS EXPERIMENTAL PROGRAMS.

WhM NRR COMMENTS AND REMARKS MMM

THE PRIMARY AREA 0F IMPROVEMENTS IN MOD 6 OVER THE MOD 5 VERSION IS IN THE REFLOD3 PHASE OF THE PWR LOCA WHERE N02E DFTAILED
THERMO AND HYDRODYNAMIC MODELS ARE EMPLOYED TO COMPUTE THE ADVANCE OF FLUID UP THROUGH THE CORE IN THE REFLOOD TRAhSIENT.
COMPARISONS WITH TEST RESULTS, SHOW GOOD HYDRODYNAMIC AGREEMENT, BUT ONLY BROADLY ACCEPTABLE THERMODYNAMIC AGREEMENT, BOTH G.' LdICH
ARE BETTER THAN CAN BE OBTAINED FROM MOD 5.

.

- - - - - - . _
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R1230320 - PEC RESEARCH RESULTS UTILIZATION REPORT PAGE: 75
RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 88/24/81

REQUESTOR:
Mn ISSUED RILS mu

3

RIL NO: 78-040 DATE ISSUED: 12/18/78 RTL TITLE: THE COMPUTER CODE BRENDA
~

RESEARCH REVIEW GROUP NO.: 2-13 0-00 SPONSORING OFFICE (S): HRR

PROJECTS INVOLVED

FIN # PROJECT TITLE- RES UNIT 'RES. TECHNICAL' LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

THE COMPUTER CODE BRENDA - A COMPUTER PROGRAM FOR THE DYNAMIC SIMUt.ATION FOR A LIQUID METAL FAST BREEDER REACTOR. PLANT

RES COMMENTS

BRENDA-IS A FAST RUNNING SYSTEM CODE INTENDED TO PROVIDE NRC WITH THE CAPABILITY OF DOING QUICK PARAMETRIC SUkVEYS AND STUDIES OF
NORMAL OPERATING AS WELL AS ACCIDENTAL TRANSIENTS IN LMFBR PLANTS. THE CODES PROVIDE NRC WITH AN INDEPENDENTLY DERIVED TOOL FOR
SAFETY ASSESSMENT. IT IS CURRENTLY BEING MODIFIED TO MAKE IT APPLICABLE TO PREOPERATIONAL AND STARTUP TESTS IN FFTF.

OFFICE: HRR IMPACT STATEMENT

SCHED. RESP. DATE: 05/25/79 ACTUAL L*,P. DATE: 11/13/79 USER OFFICE REVIEWER: J . MEYER

NMM NRR APPLICATION TO THE REGULATORY PROCESS MMM

SINCE THERE IS NO LMFBR LICENSING ACTIVITY AT THE PRESENT TIME, THERE IS NO IMMEDIATE APPLTCATION OF THIS COMPUTER CODE TO THE
REGULATORY PROCESS. HOWEVER. IF THE LMFBR LICENSING AGAIN BECOMES ACTIVE, THIS PROGRAM HAS POTENTI AL APPLICATION IF THE CL AIMS
REGARDING ITS UTILITY ARE, IN FACT, REALIZED.

NMM NRR : IMPACT OF RESULTS Whw

THIS RIL ONLY DESCRIBES THE COMPUTER CODE ITSELF (TOGETHER WITH A COMPARISON BETWEEN BRENDA AND SSC) AND THUS THERE ARE NG
'RESULTS' WHICH NRR CAN EVALUATE AND ASSESS. THE INPACT OF THIS CODE WILL ONLY BE CONTRIBHTOAY IF A) IT TURNS OUT TO BE
FAST-RUNHING FOR IMPORTANT APPLICATIONS; B) IT ADEQUATELY 1 RACKS SYSTEM BEHAVIOR AS MEASURED AGAINST A MORE DETAILED, MECHANISTIC *

SYSTEMS CODE SUCH AS SSC; AND C) THE DETAILED SYSTEMS CODE ON WHICH IT IS BASED HAS BEEN PROPERLY VERIFIED.

Mud NRR : COMMENTS AND REMARKS MMM

NONE

i
- _ _ . -_ .- -
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R1230320 RESEARCH PROJECT CC.;fROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION RtPORT PAGE: 76

WW ISSUED PILS ww

RIL NO 78-041 DATE.'SSUFD 12/19/78 RIL TITLE: LAB. TEST PROCEDURES OF CYCLIC STRENGTH OF SDILS

.35 SEARCH REVIEW GROUP NO.' 3-01 0-00 SPONSORING OFFICE (S): SD

EROJECTS JNVOLVED

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFEPENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUBJECT /DESCRIPTIO3

LABORATORY TESTING PROCEDURES TO DETERMINE THE CYCLIC STRENGTH OF SOILS

RES COMMENTS

WIDELY VARYING RESULTS WERE BEING OBTAINED IN TESTING SOILS FOR LIQUEFACTION POTENTIAL (CYCLIC STRENGTH OF SOILS) BECAUSE STANDARD
TEST PROCEDURES DID NOT EXIST. HENCE. THE SUBJECT STUDY WAS CONDUCTED IN RESPONSE TO THIS FACT, AND BECAUSE STANDARD PROCEDURES
ARE HEEDED FOR hdCLEAR POWER PLANT SITE INVESTIGATIONS. THE RESEARCH Pa0 GRAM WAS CONDUCTED IN CONJUNCTION WITH DEVELOPMENT OF ASTM
PERFORMANCE SPECIFICATIONS.

MAJOR SOIL MECHANICS LABORATORIES THROUGHOUT THE WORLD WERE CONTACTED TO DETERMINE THEIR TESTING METHODS AND TO EVALUATE THE CYCLIC
TRIAXIAL EQUIPMENT IN USE. THIS INFORMATION PROVIDED A BASIS TO DEVELOP THE TEST PROCEDURES FOR STRESS-CONTROLLED CYCLIC TRIAXIAL
STRENGTH TESTS PRESENTED AS A PERFORMANCE SPECIFICATION SO THAT A GE0 TECHNICAL TESTIdd LABORATORY CAN: 1) ENSURE THAT ITS TEST
EQUI? MENT AND PROCEDURES MEET REQUIRED STANDARC%. AND 2) CHECK THAT RESULTS AGREE REASONABLY WITH RESULTS OBTAINED BY OTHER
LABORATORIES.

RESEARCH RESULTS PRESENT RECOMMENDED PROCEDURES FOR LIQUEFACTION POTENTIAL TESTING BY USE OF STATE-OF-THE-ART TESTING TECHNIQUES
AS A PERFORMANCE SPECIFICATION.

IT IS RECOMMENDED THAT NUREG-0031 BE USED AS GUIDELINES DY THE OFFICE OF STANDARDS DEVELOPMENT IN DEVELOPMENT OF APPLICABLE
REuULATIONS AND REGULATORY GUIDES, BY THE OFFICE OF NUCLEAR REACTOR REGULATION TO ASSIST IN THE REVIEW OF NUCLEAR POWER PLANT
OPERATING APPLICATIONS. AND BY THE APPLICANT AS A STANDARD IN THE ASSESSMENT OF LIQUEFACTION POTENTIAL OF FOUNDATION SOILS AT
NUCLEAR POWER PLANT SITES.

- - _ _ _ _ _
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R1230320 ud ISSUED RILS CONTINUED ww PAGE: 77

0FFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE2 04/19/79 ACTUAL RESP. DATE: 12/27/78 USER OFFICE REVIEWER: R. MINOGUE

muu SD : APPLICATION TO THE REGULATORY PROCESS ***

THE INFORMATION IN THIS REPORT WAS USED AND REFERENCED IN REGULATORY GUIDE 1.138, " LABORATORY INVESTIGATIONS OF SOILS FOR
ENGINEERING ANALYSIS AND DESIGN OF NUCLEAR POWER PLANTS". IT WAS ALSO USED IN THE DEVELOPMENT OF A DRAFT REGULATORY GUIDE ON,
" PROCEDURES AND CRITERIA FOR ASSESSING SDIL LIQUEFACTION POTENTI AL AT NUCLEAR FACILITY SITES " WHICH WILL BE PUBLISHED FOR COMMENT
IN THE t; EAR FUTURE. COPIES OF THE REPORT WERE WIDELY DISTRIBUTED TO MEMBERS OF THE ASTM, D-18 COMMITTEE ON SOIL AND ROCK
ENGINEERING AND WILL BE USED AS ONE OF THE BASES FOR DEVELOPING A NATIONALLY ACCEPTABLE DYNAMIC TRIAXIAL TESTING STANDARD FOR SOILE

Mud SD IMPACT OF RESULTS mM* (ND DATA AVAILABLE)

COMMENTS AND REMARKS uMM (NO DATA AVAILABLE)*** SD 4

,

(

1

. _ _ _ . ___________________________ - _ _ _ _ _ _
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R1233320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 75

wm ISSUED RILS *d

Elk.E2 78-042 DATE ISSUED: 12/20/78 RTL TITLEt CRITICAL EXPERIMENT PROGRAM FOR NEUTRONICS CODE VERIFICATION

RESEARCH REVIEW GROUP NO.- 2-13 n -0 0 SPONS0 KING OFFICEfS): N2R

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

CRITICAL EXPERIMENT PROGRAM FOR NEUTRONICS CODE VERIFICATION

EES COMMENTS

THIS PROGRAM OF DISTORTED GEOMETRY CRITICAL EXPERIMENTS WAS PLANNED AND CARRIED OUT TO PROVIDE BENCHMARKS FOR THE VALIDATION OF
THE NEUTRONICS PART OF CODES USED IN SAFETY ANALYSIS SUCH AS SIMMER. A SECOND OBJECTIVE IS TO VALIDATE THE VIM MONTE CARLD CODE
FOR USE AS A SECONDARY STANDARD FOR VALIDATION OF OTHER NEUTRONICS METHODS.

MELTDOWN CONFIGURATIONS IN LMFBRS CAN BE EXPECTED TO HAVE REGIONS WITH HIGH FUEL CONCENTRATIONS GIVING EXTREME SPECTRAL CHANGES
AND LARGE REGIONS OF VOID GIVING RISE TO LARGE STREAMING PATHS. NEUTRONICS METHODS OTHER THAN MONTE CARLO HAVE DIFFICULTY IN
CALCULATING THESE CONFIGURATIONS ACCURATELY. A SERIES OF EXPERIMENTS WAS NEEDED TO DETERMINE THE IMPORTANCE OF THESE DIFFICULTIES
AND TO PROVIDE A BASIS FUR IMPROVING THE ACCURACY AND RELIABILITY OF ACCIDENT ANALYSIS METHODS. THIS PROGRAM HAS DEMONSTRATED
THAT DIFFUSION THEORY HEUTRONICS CALCULATIONS WOULD UNDERPREDICT RAMP RATES WHICH MIGHT OCCUR IN A MELTDOWN AND COULD BE
NON-CONSERVATIVE.

THE RESULTS OF THE PROGRAM LEAD TO CONCLUSION THAT ^'" FUSION THEORY CALCUL ATIONS LEAD TO NON-CCNSERVATIVE ESTIMATION OF REACTIVITY
GOING FROM THE REFERENCE TO THE SLUMPED CONFIGURAI i. THE SIGNIFICANCE OF THE RAM? RATE AT PROMPT CRITICAL IN AN HCDA CALCULA-
TIONS HAS BEEN POINTED OUT BY THE NRR STAFF IN NUREG-0122(1).

,

,

DATA REDUCTION AND PREPARATION OF THE FINAL REPORT WILL BE COMPLETED IN FY 1979. A VIM MONTE CARLD CALCULATION ON CONFIGURATION 2
SODIUM VOIDED TEST ZONE WILL BE MADE AND THE SN CASES NOT SHOWN ON FIGURE 2 CF ZPR-TM-327 WILL BE COMPLETED.

|

|
ANALYSIS TO RESOLVE CROSS SECTION DIFFICULTIES THAT C?'JSE DIFFERENCES BETWEEN EXPERIMENT AND VIM MONTE CARLO EIGENVALUES IS NEELED.
WHEN AND IF THE CROSS SECTION DIFFICULTIES ARE RESOLVED. IT WOULD BE DESIRABLE TO PREPARE SECONDARY BENCHMARK VIM MONTE CARLD

| CALCULATIONS USING A HCMOGENIZED MODEL OF THE EXPERIMENTAL CONFIGURATION.
l

|
. - _
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R1230320 mm. ISSUED RILS CONTINUED Mn 'PAGE: 79

pFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 04/20/79 ACTUAL RESP. DATE: 11/09/79 USER OFFICE REVIEWER: J. MEYER

CMM NRR APPLICATION TO THE REGULATORY PROCESS Muu

BECAUSE THERE IS NO LMFBR BEING LICENSED, THERE IS NO IMMEDIATE APPLICATION TO THE~ REGULATORY PROCESS. HOWEVER, SINCE CORE
DISTRIBUTION ACCIDENT ANALYSIS WILL PLAY AN IMPORTANT PART IN FUTURE LMFBR LICENSING, THERE IS A REGULATORY NEED FOR RES EXPERI-
MENTAL PROGRAMS DIRECTED TO ACCIDENT ANALYSIS-CODE VERIFICATION. THIS PROGRAM IS ONLY A VERY SMALL PART OF THE TOTAL CODE
VERIFICATION PROGRAM AND ITS UTILITY AND APPLICATION WILL ONLY BE REALIZED WHEN LARGER (AND MORE IMPORTANT) PARTS OF THE VERIFICA-
TION PROGRAM (E.G., SIMMER THERMAL HYDRAULICS) ARE COMPLETED.

CNN HRR : IMPACT OF RESULTS num

NRR VIEWS THE IMPACT OF THESE RESULTS TO BE SIGNIFICANT; BUT OF SECONDARY GVERALL IMPORTANCE, WHEN JUDGED RELATIVE TO THE IMPACT
OF UNKNOWNS AND UNCERTAINTIES WHICH STILL EXIST IN THE THERMAL HYDRAULICS ANALYSIS OF CORE DISRUPTION. A "$IMMER" TYPE ANALYSIS,
WHICH WOULD TAKE INTO ACCOUNT THE HEUTRONIC-CALCULATION UNCERTAINTIES WHICH HAVE SURFACED AS A RESULT OF THIS STUDY, WOULD 4E
HLLPFUL IN UNDERSTANDING THE OVERALL IMPACT, SIMILAR ASSESSMENTS USING SAS AND VENUS WOULD ALSO Li HELPFUL.

CMM NRR COMMENTS AND REMARKS WWM

NONE

.

4
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RESEARCH PRCIECT CONTROL-SYSTEM REPORT RUN DATE: 03/24/81'.R123G320 .

RESEARCH RESU' 5 UTILIZATION REPORT PAGE: 88REQUESTOR: PBC
un _..UED RILS NM

RIL ND* 79-043 pATE ISSUED 01/10/79 RIL TITLE SYS. CODE, A COMPUTER PROG. FOR SIMUL., LMFBR PWR. PLANTS

RESEARCH REVIEW GROUP NO.8 2-13 0-00 SPONSORING OFFICE (S): NRR

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATE; OAIE

RIL SUBJECT / DESCRIPTION +

'
SUPER SYSTEM CODE, A COMPUTER PROGRAM FOR DYNAMIC SIMULATION OF LMFBR POWER PLANTS

RES COMMENTS

THE SUPER SYSTEMS CODE (SSC-L) IS SPECIFICALLY DIRECTED TO THE ANALYSIS OF THE ADEQUACY OF NATURAL CIRCULATION IN SODIUM-COOLED
REACTORS TO PREVENT CLAD MELTING. THE CODE ALSO HAS THE CAPADILITY TO ANALYZE NORMAL OPERATING TRANSIENTS AND LESS SEVERE
ACCIDENTS THAT DO NOT BREACH THE INTEGRITY OF THE SYSTEM OR FUS.L. THE CODE IS OPERATIONAL ON THE BNL-CDC-7600 COMPUTER A^D CAN BE
OPERAED THROUGH THE NRC TERMINALS AT THE PHILLIPS AND WILLSTE BUILDINGS.

.

OFFICE: HRR IMPACT STATEMENT

SchCD. RESP. DATE: 04/10/79 ACTUAL RESP. DATE: 10/11/79 USER OFFICE REVIEWER * W. RUSSELL
_

,
NMW NRR APPLICATION TO THE REGULATORY PROCESS M*M

!

THERE IS NO IMMEDIATE APPLICATION OF SSC TO THE REGULATORY PROCESS (SINCE THERE IS NO LMFBR LICENSING ACTIVITY) EXCEPT FOR THE SSC
VERIFICa. ION ACTIVITIES ASSOCIATED WITH THE FFTF NATURAL CIRCULATION TESTS. IF LMFBR LICENSING AGAIN BECOMES ACTIVE, IT WILL BE
IMPORTANT TO HAVE AN INDEPENDENT, VERIFIED, THERMAL-HYDRAULICS SYSTEMS CODE IN PLACE.

WNM NRR : IMPACT OF RESULTS MMM;

PRESENT IMPACT IS MINIMAL BECAUSE OF L ACK OF LMFBR LICENSING ACTIVITY. THE IMPACT OF THE VERIFICATION ACTIVITIES ASSOCIATED WITH
FFTF NATURAL CIRCULATION TESTS MAY BE IMPORTANT DEPENDING ON TEST OUTCOME.

MMM NRR : COMMENTS AND REMARKS MMM

AT THE PRESENT TIME IANUS AND DEMO ARE THE TWO CODES USED FOR THE THERMAL HYDRAULIC ANALYSIS OF FFTF AND CRBR. BOTH CODES HAVE
i BEEN DEVELOPED BY WESTINGHOUSE. DEVELOPMENT OF SSC-L IS A SPECIFIC CONFIRMATORY RESEARCH EFFORT WITH APPLICATION OF FFTF.

THE (P) AND (S) VERSIONS OF SSC HAVE FUTURE APPLICATION FOLLOWING THE DEVELOPMENT OF THE (L) VERSION.

.

.-, -
. _ _ _ _ - - - _ _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81'
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 81

Mu ISSUED RILS Md

RTL NO: 79-044 DATE ISSUEDr 01/04/79 RIL TITLE: RADIATION DOSE TO CONSTR. WORKERS AT OPER. NUC. PWR. PLANTS

RESEARCH REVIEW GROUP N2.2 5-23 0-00 SPONSORING OFFICE (S): HRR

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD-

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

RADIATION DOSE TO CONSTRUCTION WORKERS AT OPERATING NUCLEAR POWER PLANT SITES

RES COMMENTS

THE STUDY PROVIDES A DATA BASE WHICH ALLOWS A REAL , TIC ASSESSMENT OF THE RADIOLOGICAL IMPACT OH CONSTRUCTION WORKERS OF PROPOSED
MULTI-UNIT NUCLEAR POWER PLANTS. MEASUREMENTS OF PERSONNEL EXPOSURE OF SEVERAL HUNDRED CONSTRUCTION WORKERS WERE CONDUCTED AT
EACH OF THE FOUR SITES WHERE NEW FACILITIES WERE UNDER CONSTRUCTION NEXT TO OPERATING NUCLEAR POWER-PLANTS. FOR MnST WORKER
GROUPS, THE AVERAGE DOSE EQUIVALENT RATES WERE MUCH LESS THAN 10 MREM / MONTH GREAER THAN OFF-SIE CONTROLS. CORRELATIONS BETWEEN
OPERATING PLANT POWER LEVELS AND DOSIMETER READINGS WERE GEHERALLY POOR INDICATING THAT VARIATIONS IN OTHER RADIATION SOURCES HAD
GREATER EFFECT ON THE MEASUREMENTS.

OFFICE: HRR IMPACT STATEMENT

SCHED. RESP. DATE: 05/04/79 ACTUAL RESP. DATE: 06/13/79 USER OFFICE REVIEWER: C. S. HINSON

MMM HRR ' APPLICATION TO THE REGULATORY PROCESS NMM

AS PART OF ITS LICENSING REVIEW PROCESS, THE NRC MUST ASSESS THE ENVIRONMENTAL IMPACT OF THE CONSTRUCTION AND OPERATION OF NUCLEAR
POWER PLANTS. ASSESSMENT OF RADIATION DOSES TO CONSTRUCTION WORKERS AT OPERATING HUCLEAR POWER PLANT SITES IS PART OF THIS REVIEW.
SINCE A FIRM DATA BASE FOR RADIATION DOSES TO CONSTRUCTION WORKERS WAS NOT AVAILABLE, ENVIRONMENTAL IMPACT STATEMENTS COULD ONLY
PROVIDE ROUGH ESTIMATES FOR THE DOSES TO CONSTRUCTION WORKERS. THE RESULTS OF THIS STUDY PROVIDE RADIATION EXPOSURE DATA SUCH
THAT A REASONABLE ENVIRONMENTAL IMPACT STATEMENT CAN BE MADE.

MMW NRR IMPACT OF RESULTS **M*

UNTIL THE PUBLICATICM OF THIS REPORT. THERE HAS BEEN LITTLE DATA WHICH THE STAFF COULD USE IN ASSESSING THE APPLICANT'S ESTIMATE
OF CONSTRUCTION WORKER DOSES CURING HUCLEAR POWER PLANT CONSTRUCTION. THE RESULTS OF THIS STUDY SHOW THAT MOST CONSTRUCTION
WORKERS AT OPERATING NUCLEAR POWER PLANTS RECEIVED LESS THAN 10 MILLIRENS PER MONTH; AND NO WORKER'S ESTIMATED DOSE EXCEEDED 500
MILLIREMS PER YEAR. THESE RESULTS INDICATE THAT CONSTRUCTION WORKERS AT OPERATING REACTOR SITES ARE NOT LIKELY TO RECEIVE y

SIGHIFICANT RADIATION DDSES, AND THEREFORE THAT INDIVIDUAL MONITORING WILL NOT DE REQUIRED. HOWEVER, IT MAY BE APPROPRIATE TO
PLACE DOSIMETERS AT POINTS WHERE THE HIGHEST EXPOSURE RATES ARE TO BE EXPECTED, TO ASSURE THAT UNUSUALLY HIGH EXPOSURE RATES DO NOT
GO UNDETECTED.

WWW HRR COMMENTS AND REMARKS dNN (NO DATA AVAILABLE)

_ _ _ _ - _ _ _ _ . _ . _ _ . _ _ . _ ._. - _ _ _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM ' REPORT RUN DATE:- '08/24/81'
REQUESTOR 8 P3C RESEARCH RESULTS UTILIZATIDH REPORT

'

PAGE8 42-
WW ISSUED RILS *W ,

RI' HO: 79-045 DATE ISSUED: 02/11/79 RIL TTTLE: THE CONCEPT COMPUTER CODE AND CAPITAL COSTS FOR BWR PLANTS

RESEARCH REVIEW CROUP NO. 5-21 0-00 SPONSORING OFFICE (Sit NRR

PROJECTS INVOLVED ' <*

FIN O PROJECT TITLE RES UNIT RES. TECHNICAL LEAD-

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

,

RIL SUBJECT /DESCRIP4 Tag

VHE CONCEPT COMPUTER C1DE AND CAPITAL COSTS FOR 3 OILING WATER REACTOR PLANTS

RTS COMMENTS

THIS RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH UPDATING AND EXPANDING THE CONCEPT COMPUTER CODE FOR FORECASTING CAPITAL
COSTS OF BOILING WATER REACTOR PL ANTS. IN 1971 THE ATOMIC ENERGY COMMISSIDH AUTHORIZED POWER PLANT IliVESTMENT COST STUDIES, WHICH
CULMINATED IN THE WASH .230 REPORTS PUBLISHED IN 1972. THEIR PURPOSE WAS TO FACILITATE POLICY AND ECONOMIC DECISIONS ABOUT
ELECTRIC GENERATION FACILITIES IN THE PUBLIC AND PRIVATE SECTORS. NATIONAL PRIORITIES ON ENERGY, THE REGULATORY ENVIRONMENT AND -

VHE COST OF LABOR. EQU!PMENT AND MATERIAL HAVE CHANGED SIGNIFICANTLY. THESE C;lANGES DICTATED THE NECESSITY OF UPDATING THIS
SERIES, AND EXPANDING THE SCOPE TO CONSIDER THE FUEL CYCLE AND THE TOTAL GENERATING COST. AS A RESULT, A PROGRAM TO STUDY,
REASSESS AND PRODUCE A NEW SET OF UPDATED REPORTS WAS AUTHORIZED AND UNDERTAKEN.

THE STUDIES IN THESE SERIES HAVE A UNIFORM SET OF ECONOMIC AND TECHNICAL CRITERIA AND A UNIFORM ACCOUNTING SYSTEM. THE INVESTMENT
COST ESTIMATES IN THESE SERIES ARE DEVELOPED FOR REFERENCE PLANTS CONSTRUCTED AT A HYPOTHETICAL SITE. THE ESTIMATED TOTAL BASECONSTRUCTION COST FOR THE 1190 MWE BWR REFERENCE DESIGN IS $582,748,330 OR $490/KW BASED ON JULY 1 1976 PRICES. TFE TOTAL BASE
CONSTRUCTION COST FOR THE BWR POWER PLANT (1061 MWE NET OUTPUT) REFERENCE IN WASH-1230 WAS APPROXIMATELY $213.000,0t0 OR $201/KW,
BASED UPON PRICES EFFECTIVE JANUARY 1971 THUS, THE 1977 STUDY INDICATES APPROXIMATELY A 143 PERCENT INCREASE IN T6E COST OF THE
PLANT IN TERMS OF $/KW. THE TOTAL DIRECT CRAFT LABOR COST OF APPROXIMATELY $139.500,000 CORRESPONDS TO AN AVERAGE h,0URLY RATE OF
$12.29. APPROXIMATELY 11,350,000 CRAFT LABOR MANHOURS AVERAGE ABOUT 9.5 MAN 110URS/KW. THESE COMPARE 10 AVERAGES OF $8.84/ HOUR AND
6.3 MANHOURS /KW RESPECTIVELY FOR THE EARLIER DESIGN REPORTED IN WASH-1230.

- _ - _ _ _ . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ .



R1230320 ud ISSUED RILS CONTINUED MM PAGE: 83

0FFICE: NRR IPPACT STATEMENT

SCHED. RESP. DATE: 06/11/79 ACTUAL RESP. DATE: 06/08/79 USER OFFICE REVIEWER:

EWF NRR * APPLICATION TO THE REGULATORY PROCESS MMM

THE PRINCIPAL APPLICATION OF THE INVESTMENT COST DATA IS TO UPDATE THE CONCEPT COMPUTER CODE. IN TURN THE CONCEPT CODE IS USED TO
ESTIMATE CAPITAL COST FOR DIFFERENT SIZE PLANTS, DIFFERENT REGIGHS OF THE COUNTY, DIFFERENT SCHEDULE LENGTH. DIFFERENT COMPLETION
DATES. DIFFERENT ESCALATION AND INTEREST RATES. IN ADDITIDH TO UPDATING CONCEPT THE DATA IS USED AS A GENERAL REFERENCE FOR SUCH
THINGS AS, COST OF COMPONENTS, QUANTITIES OF NATERIALS USED. TYPE AND QUANTITY OF LABOR. ETC.

.

MMM NRR IMPACT OF RESULTS MMM

DURING FY 1977 44 REQUESTS WERE MADE FOR CONCEPT CODE RUNS AND 32 REQUESTS WERE MADE IN 1978. MOST REQUESTS INVOLVED RUNS FOR
SEVERAL SIZES OF COAL Pt.tNTS AND ONE OR TWO NUCLEAR UNITS FOR DIFFERENT ESCALATION AND INTEREST RATES. THE USE OF THE CONCEST CODE
PERMITTED THE STAFF TO PERFORM THESE ANALYSES MORE EFFICIENTLY AND QUICKLY THAN IF THE CONCEPT CODE WERE NOT AVAILABLE.

MMM NRR * COMMENTS AND REMARKS ***

DOE IS FUNDING THE LATEST UPDATE.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUM DATE2 03/24/81
REQUESTCRs PBC RESEARCH RESULTS UTILIZATION REPORT PAGE 84

*M ISSUED RILS Md

RIL NO: 79-046 DATE ISSUED: 02/12/79 RIL TITLE: EFFECTIVENESS OF CABLE TRAY COATING MATEIALS 8 BARRIERS

RESEARCH PEVIEW GROUP NO.- 1-23 0-00 SPONSORTNG OFFICEfS): SD, NRR

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT PES. TECHNICAL LEAD

1 A1010 FIRE PROTECTION RESEARCH NOTLEY D

RIL SUBJECT / DESCRIPTION

THE EFFECTIVENESS OF CABLE TRAY COATING MATERI ALS /,ND BARRIERS IN RETARDING THE COMBUSTION OF CABLE TRAYS SUBJECTED TO EXPOSURE
FIRES AND IN PREVENTING PROPAGATION BETWEEN CABLE TRAYS (HORIZONTAL OPEN SPACE CONFIGURATION)

RES COMMENTS

DATA IS PRESENTED ON THE EFFECTIVENESS OF SIX FIRE RETARDANT COATING HATERIALS AND BARRIER DESIGNS IN HORIZONAL CPEN SPACE
CONFIGURATIONS THAT ARE IN USE OR BEING CONSIDERED FOR HUCLEAR POWER PLANTS. AN ACCEPTABLE TEST METHODOLOGY WAS DEVELOPED BY
WHICH PASSIVE FIRE PROTECTION MEASURES CAN BE EVALUATED. THE TESTS DEVELOPED CAN BE PERFORMED BY SUPPLIERS AND PLANT OPERATORS TO
JUSTIFY ALTERNATIVE FIRE RETARDANT COATINGS AND BARRIERS NOT LISTED BY NRC OR TO DEMONSTRATE THE EFFECTIVENESS OF THOSE MEASURES
TESTED BY THE NRC IN SITUATIONS WHERE THE DESIGN BASIS FIRE IS SIGNIFICANTLY DIFFERENT THAN THE TEST CASE FIRES.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 06/12/79 ACTUAL RESP. DATE: 11/01/80 USER OFFICE REVIEWER: R. GERCUSON/E. SYLVE

APPLICATION TO THE REGULATORY PROCESS **wM*W NRR '

THIS LETTER COMPARES THE EFFECTIVENESS OF COATING TRAY COVERS, AND CABLE INSUL ATIDH MATERI ALS IN PREVENTING FIRE PROPAGATION IN
HORIZONTAL CABLE TRAYS. SUCH CONFIGURATIONS ARE PROPOSED BY LICENSEES TO RETARD FIRE PRCPAGATION. THE RIL RECOMMENDS QA
REQLIREMENTS FOR MINIMUM THREE HOURS OF COATING AND FOR SOLID COVERING OF CABLE BUNDLE, I.E., NO AIR PATHS THROUGH THE BUNDLE.

Nw* NRR IMPACT OF RESULTS ***

MINIMAL, ALL RESULTS WITHIN THE PERFORMANCE GOALS ASSUMED IN THE FIRE HAZARDS ANALYSIS. QUALITY ASSURANCE SHOULD BE ACCORDING TO
THE LICENSEES QA PRCGRAM.

Num NRR : COMMENTS AND REMARKS **W

THE TEST RESULTS HAVE LIMITEC APPLICATION IN EVALUATIONS BECAUSE NO VERTICAL CONFIGURATIONS WrRE TESTED, CABLES WERE DEENERGIZED,
RANDOM FILLED PATTERN WAS USED, TEST CONFIGURATION WAS IN RELATIVELY OPEN AREA, AND EFFECT OF FIRE SIZES ON FIRE PROPAGATION IS
NOT KNOWN. THIS PROGRAM DID NOT HAVE SPECIFIC GOALS STATED IN TERMS OF LICENSING CONCERF0,

_ _ _ _ _ _ _ _ _ _ _ _
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R1230320 wh ISSUED RILS CONTINUED um PAGE: 85

0FFICE SD IMPACT STATEMENT

SCHED. RESP. DATE: 06/12/79 ACTUAL RESP. DATE: 07/19/79 USER OFFICE REVIEWER:

'

adW SD t APPLICATI0H TO THE REGULATORY PROCESS www

THE ENGINEERING METil0DOLOGY STANDARDS BRANCH WILL USE ".HE RESULTS TO SUPPORT THE STAFF POSITION IN REGULATORY GUIDE 1.120 AND IN
THE DEVELOPMENT OF A REGULATORY GUIDE ON FIRE STOPS.

Dwd SD : IMPACT OF RESULTS Mud (NO DATA AVAIlaBLE)

DWW SD 2 COMMENTS AND REMARKS Mwd (NO DATA AVAILABLE)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ _ _ _ _ _ _ _ _ _
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 86

*E ISSUED RILS ud

MIL WO 79-047 DATE ISSUED: 03/19/79 RIt TITLE: A COMPUTER IMPLEMENT. OF RECENT MODELS FOR EST. DOSE EQUIV.

RESEADCH REVIEW GROUP NO.. 5-24 0-00 SPONSORING OFFICE (S): HRR

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

1. 80188 DOSIMETRIC MODEL APPENDIX "I" FOULKE J

QIL SUBJECT / DESCRIPTION

INREM II: A COMPUTER IMPLEMEhTATION OF RECENT MODELS FOR ESTIMATING THE DOSE EQUIVALENT TO ORGANS OF MAN FROM AN INHALED OR
INGESTED RADIONUCLIDE

RES COMMENTS

THE INREM II CODE AS CONTAINED IN NURGE/CR-0114. ALSD TRANSMITTED IS VOLUME 1 0F A TABULATION OF INTERNAL RADIAION DOSE CONVERSION
FACTORS OBTAINED USING THE INREM II CODE. THIS TADULATION IS GIVEN IN " ESTIMATES OF INTERNAL DOSE EQUIVALENT TO 22 TARGET ORGANS
FOR RADIONUCLIDES OCCURRING IN ROUTINE RELEASES FROM NUCLEAR FUEL-CYCLE FACILITIES " VOL. 1 HUREG/CR-0150. THE CODE COMPUTES
QEFERENCE ADULT HUMAN DOSE EQUIVALENTS FROM USER-SUPPLIED DOSIMETRIC AND METABOLIC INFORMATION. IN PRINCIPLE. INREM II APPROACH
IS SIMILAR TO THE ONE USED IM WASH-1400. GRGAN DOSE EQUIVALENT IS COMPUTED AS THE SUM OF CONTRIBUTIONS FROM EACH SOURCE ORGAN
WHERE RADIDACTIVIY IS ASSUMED PRESENT: CROSS-IRRADIATION EFFECTS CAN BE ASSESSED. DOSE CONVERSION FACTORS IN NUREG/CR-01SD AND
UPCOMING VOL. 2 ARE ILLL'STRATIVE OF INREM II CODE USE ONLY. THEY ARE NOT ENDORSED FOR ADOPTION SINCE SOME OF THE METABOLIC
MODELS ARE SUBJECT TO CRITICISM WITH FURTHER DEVELOPMENT OF ACCEPTABLE METABOLIC MODELS BY ORNL, THE CODE WILL PROVIDE
STATE-OF-THE-ART METHODOLOGY FOR DOSE CALCULATIONS.

|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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R1230320 uw ISSUED RILS CONTINUED um. PAGE: 87

0FFICE: ~ NRR IMPACT STATEMENT

SCHED. RESP. DATE: .03/19/79 ACTUAL RESP. DATE: 06/13/79 USER OFFICE REVIEWER:
-

MmM NRR : APPLICATION TO THE REGULATORY PROCESS dud

PRESENT ANALYSES OF RADIATIDH EXPOSURE SUCH AS PREPARED FOR WASH-1400, GESMO AND IN REACTOR LICENSING ACTIONS HAVE NOT BEEN UNIFORM
IN DOSE ESTIMATION METHODOLOGY. THE VARIOUS APPROACHES USED FOR THE ABOVE STUDIES AND ACTIONS REFLECT VARIOUS INTERPRETATIONS OF
THE STATE-OF-THE-ART IN DOSE ESTIMATION MEHODOLOGY, THE NEEDS OF PARTICULAR STUDIES AND AVAILABILITY OF DOCUMENTED MODELS. MRC
DOES NOT HAVE A BROADLY APPLICABLE. DOCUMENTED. CRITICALLY REVIEWED, STATE-OF-THE-ART DOSE ESTIMATION METHODOLOGY AVAILABLE TO
VARIOUS OFFICES FOR THEIR ASSESSMENT NEEDS. THE CLOSEST IS REGULATORY GUIDE 1.109. REVISION 1, 1977, WHICH REPRESENTS A CURRENTLY
APPROPRIATE APPLICATION OF A REASONABLE UP-TO-DATE DOSE ASSESSMENT METHODOLOGY AS APPLICABLE TO NUCLEAR POWER PLANT EFFLUENTS.
THE OFFICE OF NUCLEAR PEGULATORY RESEARCH RECOGNIZED THE NEEDS IN THIS AREA, AND HAS BEEN FUNDING RESEARCH AT THE HEALTH AND

4 '
SAFETY RESEARCH DIVISION OF THE OAK RIDGE NATIONAL LABORATORY (ORNL). THE RESEARCH DESCRIBED IN RIL 847 PARTIALLY FULFILLS THE
NEED OF A BROADLY APPLICABLE, DOCUMENTED AND CLOSER TO THE STATE-OF-THE-ART MODEL FOR CALCULATION OF DOSES TO VARIOUS ORGANS OF A
BODY FROM INTERNALLY DEPOSITED RADIONUCLIDES. HOWEVER, ITS APPLICATION TO REGULATORY PROCESSES HAS TO WAIT UNTIL SOME: ADDITIONAL

i SUPPORTING RESEARCH IS COMPLETED (SEE COMMENTS / REMARKS) MOST OF WHICH ARE CH-GOING AT ORNL FUNDED BY RES AND SOME BENCH-MARK
COMPARISONS ARE MADE.'

MMM HRR IMPACT OF RESULTS ***
,

I THE RESULTS HAVE CONFIRMED OUR UNDERSTANDING OF INTERNAL DOSIMETRY MODELING, BUT HAVE NO DIRECT IMPACT ON LICENSING UNTIL AFTER
SOME ADDITIONAL STUDY IS PERFORMED.

MWN NRR COMMENTS AND REMARKS NMM

ICRP HAS AN ONGOING CONTRACT N/ HEALTH 3 SAFETY RESEARCH PIV. OF ORNL TO DEVELOP REVISED NUCLEAR DATA. S-FACTORS. METAB08 IC PARA-
a METERS. DOSIMETRIC F0DELS, ETC. FOR USE IN ICRP'S FORTHCOMING PUBLICATION 830. IT IS NOT KNOWN THAT ORNL INTERNAL DOSIMETRY MODEL
4 FOR ICRP IS SOMEWHAT DIFFERENT FROM THAT FOR NRC (IHREM-II) ALTHOUGH BOTH MODELS ARE BASED ON ICRP'S TASK GROUP LUNG MODEL (1966,
| 1972) 8 EVE'S GI-TRACT MODEL (1966). CRNL MODEL FOR ICRP IS MORE COMPLETE IN THAT IT HAS THE BODY FLUIDS (BLOOD) REPRESENTED IN

MODEL AS ADDITIONAL CCMPARTMENT WHICH IS LACKING IN INREM-II. INCLUSION OF A BLOOD COMPARTMENT IS APPROPRIATE CONCEPTUAILY AS WELL '<

AS FROM VIEW POINT OF REALISTIC MODELING IT IS LIKELY TO REDUCE THE ORGAN DOSE CONVERSION FACTORS PARTICULARLY FOR THE SHORTER
LIVED RADIONUCLIDES DUE TO DECAY DURING PARTIAL HOLD-UP IN BLOOD. BE1CHMARKING INREM-II RESULTS W/ICRP'S WILL BE PRUDENT BEFORE

i OUR USING THEM. BEST VALUES OF METABOLIC PARAMETERS REQUIRED AS INPUTS TO RUN INREM-II ARE NOT YET AVAILABLE. NOMINAL VALUES OF
' PARAMETERS USED BY AUTHORS OF 2 VOLUMES (VOL. 2 IN PREPARATION) 0F DOSE CONVERSIDH FACTOR TABULATIONS ARE FOR PURPOSES OF ILLUSTRA-
i TING USE OF INREM-II. 8 AUTHORS C0 CAUTION AGAINST UNCRITICAL USE OF THESE TABLES IN RADIOLOGICAL APPLICATI0HS BECAUSE THEY CON-

SIDER THESE RESULTS AS PRELIMINARY. RES SHOULD BE REQUESTED TO INCLUDE TASK OF GENERATING 8 PERIODICALLY UPDATING DATA LIBRARY OF
! BEST VALUES OF METABOLIC PARAMETERS FOR USE IN INREM-II IN THEIR CONTINUING RESEARCH PROGRAMS WITH ORNL. A SET OF VALUES OF META-

BOLIC PARAMETERS IS BEING USED IN ICRP WORK AT ORNL. ICRP VALUES ARE NOT YET AVAILABLE TO USE. BUT WHEN AVAIL. IT WILL BE PRUDENT
TO COMPARE VALUES W/ PRELIMINARY VALUES USED BY ORNL FOR NRC, 8 MAKE APPROPRIATE REVISION IF HECESSARY. HUCLEAR DATA DEVELOPED 8

',
UTILIZED BY ORNL FOR NRC NOT NECESSARILY SAME AS BEING DEVELOPED FOR ICRP. THOUGH SUBSTANTIAL DIFFERENCES NOT ANTICIPATED IN AREA,
IT WILL BE PRUDENT TO COMPARE DATA ALSO.

:

!

i
$

l
i

!

!
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R1230320 *ESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: C8/24/St
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** ISSUED RILS **

RTL N0' 79-048 DATE ISSUED: 04/03/79 RIL TITLE: A TECTOMIC OVERVIEW OF THE CENTRAL MIDCONTINENT

RESEARCM REVIEW 0000P NO. 3-02 C-00 SPONSOPING OFFICFtS): SD, NRR

PROJECTS INVOLVED

FIN s PROJECT T I T_Lg RES UNIT RES. TECHMTCAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE
'

PIL SUBJECT / DESCRIPTION

A TECTONIC OVERVIEW OF THE CENTRAL MIDCONTINErlT

PES COMMENTS

*A TECTONIC OVERVIEW OF THE CENTRAL MIDCONTINENT". NUREG-0382. IS THE ?JST UP-TO-DATE SYNTHESIS OF GEOLOGIC KNOWLEDGE CF THE
EARTHS CRUST IN THE STUDY AREA. IT CCNTAINS THE MOST COMPLETE DIBLIOGRAPHY OF THE GE0 DYNAMICS OF THE AREA AND WILL AID IN NUCLEAR
PCWER PLANT LICENSING. IT IS RECOMMENDED THAT THE INFORMATION AND HYPOTHESES BE USED AS INPUT TO THE DEVELOPMENT OF A TECTONIC
PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A B'. SIS AND GUIDE FOR CNGOING STUDIES IN THE AREA.

I 0FFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 08/03/79 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER:

MMW 3D : APPLICATION TO THE REGULATORY PROCESS ***

NO COMMENT AT THIS TIME DUE TO PRELIMINARY NATURE CF THE WORK. WE PLAN AN EXTENSIVE REVIEW WHEN THE PROJECT IS FURTHER ALONG.

un* SD IMPACT OF RESULTS ad* (NO DATA AVAILABLE)

*** SD COMMENTS AND REMARKS mud (NO DATA AVAILABLE)4

l



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATICH REPORT PAGE: 89

** ISSUED RILS ud

RIL NO: 79-069 DATE ISSUED: 04/04/79 PIL TITLE: IN VITRO DISSOLUTION ON URANIUM PRODUCT SAMPLES

RESEARCH REVIEW GROUP NO.' S-23 0-00 SPONSORING OFFICE (S): SD

PROJECTS INVOLVED

EJN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

1 A1222 BIOL CHAR RAD EXP & DOSE ESTIMATES FOULKE J

RIL SUBJECT / DESCRIPTION

IN VITRO DISSOLUTION OF URANIUM PRODUCT SAMPLES FROM FOUR URANIUM Mill 3

RES COMMENTS

THE MEASUREMENT OF THE SOLUBILITY OF VARIOUS FORMS OF YELLOUCAKE IN VITRO UTILIZED TWO SOLVENT SYSTEMS: A SIMULANT OF AN ULTRA-
FILTRATE OF BLOOD SERUM AND 0.1M HCL. THE RESULTS OF THIS STUDY WILL BE USED TO DETERMINE WHETHER YELLOWCAKE SHOULD BE CONSIDERED
A SOLUBLE COMPOUND WITH RESPECT TO 10 CFR 20. THE DATA OBTAINED USING THE SERUM SIMULANT SHOW THAT 25 TO 64 PERCENT OF ALL SAMPLES
TESTED DISSOLVED WITH HALF-TIFES LESS THAN 16 HOURS. IDEALLY, SOLUBILITY CLASSIFICATIONS SHOULD BE BASED ON THE DISSOLUTION HALF-
TIMES OF THE PARTICULAR PRODUCT UNDER CONSIDERATION. THE DATA INDICATE THAT YELLOWCAKE SHOULD BE TREATED AS A CLASS D COM*0UND FOR
THE PURPOSE OF EXPOSURE CONTROL.

OFFICE? SD IMPACT STATEMENT

SCHED. RESP. DATE: 08/04/79 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER: S. MCGUIRE

APPLICATION TO THE REGULATORY PROCESS **MNNM SD +

THE RESULTS OF THIS RESEARCH WILL BE USED IN FINALIZING REGULATORY GUIDE 8.22, "BIDASSAY AT URANIUM MILLS." NO FURTHER RESEARCH ON
THIS TOPIC IS PRESENTLY CONTEMPLATED.

*M* SD IMPACT OF RESULTS MM* (HD DA1A AVAILABLE)

udM SD COMMENTS AND REMARKS MwW (NO DATA AVAILABLE)

|
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R1230320 RESEARC9 PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PSC RESEARCH RESULTS UTILIZATION REPORT PAGE: 98

Nd ISSUED RILS **

RlL_EQ: 79-050 DATE ISSUEDt 04/06/79 RIL TITLE: CRITICALITY SAFETY GUIDANCE

RESEARCH REVIEW CROUP NO.' 5-07 0-00 SPONSORING OFFICE (S): HMSS (77-9)

PROJECTS INV0tVED

FIN e PROJFCT TITLE PES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

CRITICALITY SAFETY GUIDANCE

RES COMMENTS

SINCE 1957, THE NUCLEAR SAFETY GUIDE HAS PROVIDED USERS OF FISSI0HABLE MATERIAL WITH SIMPLE METHODS TO ASSURE SYSTEM SUBCRITICAL-
ITY. RESEARCH INFORMATI0H LETTER #50 TRANSMITS NUREG/CR-0095. "HUCLEAR SAFETY GUIDE, TID-7016, REVISION 2." THIS REVISION
UTILIZES IMPROVED CRITICALITY DATA AND COMPUTATIONAL TECHNIGUES HDT AVAILABLE IN THE PREVICUS GUIDE ISSUED IH 1961 REVISION 2
SHOULD BE REGARDED AS A SUPPLEMENT TO PREVIOUS GUIDES SINCE IT DOES NOT HAVE INTENTIONAL CONSERVATISMS INCLUDED AS IN PREVIOUS
GUIDES. IN USING REVISION 2 0F THE GUIDE, THE USER MUST IMPOSE APPROPRIATE SAFETY FACTORS FOR HIS APPLICATION AND THE NRC STAFF
MUST DETERMINE THAT THE SAFETY MARGINS PROPOSED BY THE USER OF REVISION 2 ARE ADEQUATE.

OFFICE: HMSS IMPACT STATEMENT

SCHED. RCor. ? ATE: 08/06/79 ACTUAL RESP. DATE: 03/03/80 USER OFFICE REVIEWER: R. STEVENSON

MMW HMSS: APPLICATION TO THE REGULATORY PROCESS hmM

THE REVISED HUCLEAR SAFETY GUIDE IS QUOTED TO THE LICENSEES WHENEVER THEIR AMENDMENT OR RENEWAL OF APPLICATIONS REFER TO THE 1961
VERSIGN OF THE GUIDE AHD FAIL TO RECOGNIZE NEW DEVELOPMENTS IN NEUTRON INTERACTION-ACTION, CERTAIN OF WHICH ARE SUMMARIZED IN THE
UPDATED GUIDE. THESE NEW DEVELOPMENTS, SOME OF WHICH HAVE RESULTED FROM NRC-SPONSORED RESEARCH, HAVE RENDERED QUESTIONABLE CERTAIN
PAST PROCEDURES IN THE AHALYSES OF HEUTROH INTERACTION.

NNM NMSS: IMPACT OF RESULTS WWW (HO DATA AVAILABLE)

MMM NMSS: COMMENTS AND REMARKS MMk (NO DATA AVAILABLE)

1
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
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km ISSUED RILS **

RIL N04 79-051 DATE ISSUED: 04/12/79 RTL TITLE: THE CONCEPT COMPUTER CODE AND CAPITAL COSTS FOR PWR PLANTS

RESEARCH REVIEW GROUP NO. S-21 0-00 SPONSORING OFFICE (il: NRR

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

THE CONCEPT COMPUTER CODE AND CAPITAL COSTS FOR PRESSURIZED WATER REACTOR PLANTS

RES COMMENTS

THIS RIL TRANSMITS THE RES'!LTS OF COMPLETED RESEARCH UPDATING AND EXPANDING THE CONCEPT COMPUTER CODE FOR FORECASTING CAPITAL COSTS
OF PRESSURIZED WATER REACTOR PLANTS. IN 1971 THE ATOMIC ENERGY COMMISSION AUTHORIZED POWER PLANT INVESTMENT COST STUDIES. WHICH
CULMINATED IN THE WASH-1230 REPORTS PUBLISHED IN 1972. THEIR PURPOSE WAS TO FACILITATE POLICY ANS ECONOMIC DECISIONS ABOUT
ELECTRIC GENERATION FACILITIES IN THE PUSLIC AND PRIVATE SECTORS. NATIONAL PRIORITIES ON ENERGY, THE REGULATORY ENVIRONMENT AND
THE COST OF LABOR. EQUIPMENT AND MATERIAL HAVE CHANGED SIGNIFICANTLY. THESE CHANGES DICTATED THE HECESSIT( OF UPDATING THIS SERIES
OF STUDIES. AND EXPANDING THE SCOPE TO CONSIDER THE FUEL CYCLE AND THE TOTAL GENERATING COST. AS A RESULT A PROGRAM TO STUDY,
REASSESS AND PRODUCE A NEW SET OF UPDATED REPORTS WAS AUTHORIZED AND UNDERTAKEN.

THE STUDIES IN THESE SERIES HAVE A UNIFORM SET OF ECCNOMIC AND TECHNICAL CRITERIA AND A UNIFORM ACCOUNTING SYSTEM. THE INVEST-
MENT COST ESTIMATES IN THESE SERIES ARE DEVELOPED FOR REFERENCE PLANTS CONSTRUCTED AT A HYPOTHETICAL SITE. THE ESTIMATED TOTAL
BASE CONSTRUCTION COST FOR THE 1139 MWE PWR REFERENCE DESIGN IS $568.831.011 OR 6449/KW BASED ON JULY 1 1976 PRICES. THE TOTAL
BASE CONSTRUCTION COST FOR THE PWR POWER PLANT (1031 MWE NET OUTPUT) REFERENCE IN WASH-1230 WAS APPROXIMATELY $211.000,000 CR
$2SO/KW. BASED UPON PRICES EFFECTIVE JANUARY 1971. THUS. THE 1977 STUDY INDICATES APPROXIMATELY A 143 PERCENT INCREASE IN THE
COST OF THE PLANT IN TERMS OF S/KW. THE TOTAL DIRECT CRAFT LABOR COST OF APPROXJMATELY $133.100.000 CORRESPONDS TO AN AVERAGE
HOURLY RATE OF $12.30. APPROXIMATELY 10.820.000 CRAFT LABOR MANHOURS AVERAGE AE2UT 9.5 MANHOURS /KW. THESE COMPARE TO AVERAGES OF
$8.86/ HOUR AND 6.0 MANHOURS /KW RESPECTIVELY FOR THE EARLIER DESIGN REPORT IN WASH-1230.

_- - _ - _ _ _ _ _ - _ _ -_
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R1230320 mm ISSUED RILS CONTINUED un PAGE: 92

0FFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 08/12/79 ACTUAL RESP. DATE: 07/12/79 USER OFFICE REVIEWER:

WNW NRR * APPLICATION TO THE REGULATORY PROCESS www

THE PRINCIPAL APPLICATION OF THE INVESTMENT COST DATA IS TO UPDATE THE CONCEPT COMPUTER CODE. IN TUR;4 THE CONCEPT CODE IS USED TO
ESTIMATE CAPITAL COST FOR DIFFERENT SIZE PLANTS, DIFFERENT REGIONS OF THE COUNTY, DIFFERENT SCHEDULE LENGTH, DIFFERENT COMPLETION
DATES, DIFFERENT ESCALATION AND INTEREST RATES. IN ADDITION TO UPDATING CONCEPT THE DATA IS USED AS A CENERAL REFERENCE FOR SUCH
THINCS AS, COST OF COMPONENTS, QUANTITIES OF MATERIALS USED. TYPE AND QUANTITY OF LABOR. ET C.

NNW NRR * IMPACT OF RESULTS ***

DURING FY 1977 44 REQUESTS WERE MADE FOR CONCEPT CODE RUNS AND 32 REQUESTS WERE MADE IN 1978. MOST REQUESTS INVOLVED RUNS FOR
SEVERAL SIZES OF COAL PLANTS AND ONE OR TWO NUCLEAR UNITS FOR DIFFERENT ESCALATION AND INTEREST RATES. THE USE OF THE CONCEPT CODE
PERMITTED THE STAFF TO PERFORM THESE ANALYSES MORE EFFICIENTLY AND QUICKLY THAN IF THE CONCEPT CODE WERE NOT AVAILABLE.

MMM HRR 2 COMMENTS AND REMARKS M*w

DOE IS FUNDING THE LATEST UPDATE.

|
t

_ _ _ _ _ _ _ _ _ _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 03/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT- PAGE: 93

mu ISSUED RILS M4
4

RIL Not 79-052 DATE ISSUED: 04/23/79 RIL TITLE: EARTHQUAKE INTENSITY SCALE

RESEARCH REVIEW GPOUP NO. 3-02 0-00 SPONSORING OFFICE (S)* SD, NRR

PROJECTS INVOLVED

FIN t 'ERQJECT TITLE RES UNIT RES. TECHNICAL LEAD-

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT /DESCRIPTigg

EARTHQUAKE INTENSITY SCALE

RES COMMENil

THIS MEMORANDUM TRANSMITS THE RESULTS OF COMPLETED RESEARCH ON THE SYSTEMATIC EVALUATION OF THE MACROSEISMIC DATA FILE COMPILED
FOR OVER HALF A CENTURY BY THE U.S. COAST AND GEODETIC SURVEY AND ITS SUCCESSOR ORGANIZATIONS. A NEW SEISMIC INTENSITY SCALE WAS
FORMED BY REVISION OF THE MODIFIED MERCALLI INTENSITY SCALE OF 1931. THE RESULTS HAVE BEEN PUBLISHED AS NOAA TECHNICAL MEMORANDUM,
EDS NGSDC 4, " REEVALUATION OF THE MODIFIED MERCALLI I:UENSITY SCALE FOR EARTHQUAKES, USING DISTANCE AS A DETERMINANT." THE PURPOSE
LF THE STUDY WAS TO RE*.4TE EARTHQUAKE INTEKSITY TO THE ENC,GY RELEASED AND ITS ATTENUATION WITH DISTANCE TO PROVIDE A UNIFORM
SCALE RELATED MORE LOGl. ALLY TO THE PHYSICAL P/RAMETERS OF ACCELERATION, VELOCITY, DISPLACEMENT AND SPECTRAL CONTENT. IT IS
SUGGESTED THAT HRC MAKE A FORMAL RECOMMENDATI0h TO THE U.S.G.S. THAT A-NEW INTENSITY SCALE BASED ON THIS OR A SIMILAR ANALYSIS BE
PROMULGATED AS AN OFFICIAL STANDARD. THE NEW SCALE SHOULD PERMIT A TRANSITION FROM THE MM INTENSITY SCALE AND MAKE FULL USE OF THE
EXTENSIVE DATA BASE ALREADY AVAILABLE.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 08/23/79 ACTUAL RESP. DATE: 11/28/79 USER OFFICE REVIEWER * R. JACKSON
-

MMM NRR APPLICATION TO THE REGULATORY PROCESS ***

NONE AT THIS TIME; 100 PREMATURE.

M*4 HRR IMPACT OF RESULTS Mww

NONE AT THIS TIME,
t

MMM NRR * COMMENTS AND REMARKS Muu

THIS INFORMATION IS IMPORTANT FOR THE EVALUATION OF EARTHQUAKE INTENSITIES AND SHOULD BE FORWARDED TO THE USGS FOR CONSIDERATION
IN ANY REEVALUATION OF THE INTENSITY SCALES. i

-

_ __ _ - -
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R1230320 wm ISSUED RILS CONTINUED NM PAGE: 94

0FFICE: SD IMPACT STtTEMENT

SCHED. RESP. DATE: 08/23/79 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER:

and SD 2 APPLICATION TO THE REGULATORY PROCESS WMd

NO RESPONSE RECEIVED.

005 SD IMPACT OF RESULTS WWW (NO UATA AVAILABLE)

Daw SD : COMMENTS AND REMARKS MNw (HD DATA AVAILABLE)

. _ _ _ _ _ _ _ _ _ _
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MM ISSUED RILS MM

RIL NO: 79-053 DATE ISSUEDt- 05/16/79 RIL TITLE DEBRIS-BED COOLABILITY LIMITS-
~

RESEARCH REVIEW GROUP NO.* 2-06 0-00 SPONSORING 0FFICE(S): NRR

PROJECTS INVOLVED

FIN B PROJECT TITLE RES UN!T .RES. TECHNICAL L'EAD

1 Att31 CORE DEBRIS BEHAVIOR WRIGHT R

RTL SUBJECT / DESCRIPTION

DEBRIS-BED COOLABILITY LIMITS, RESULTS FROM IN-CORE TESTS D-1, D-2 AND D-3
~

RES COMMENTS
,

THIS RIL REPORTS REFULTS OF THE INITIAL THREE EXPERIMENTS IN THE ACPR TEST REACTOR ON THE COOLABILITY LIMITS OF BEDS OF PARTICULATE
FUEL DEBRIS UNDER A POOL OF SODIUM. A MODEL DESCRIBING THIS BEHAVIOR IS ALSO REPORTED. THIS WORK SUP? LIES KEY INFORMATION FOR YHE
ASSESSMENT OF THE RISK OF A CORE-1ELT ACCIDENT IN A LMFBR. IN THE EXPERIMENTS THE SPECIFIC BED POWER WAS MEASURED AT WHICH LOCAL-
DRYOUT OF THE SODIUM COOL ANT OCCURRED IN THE BED. LOCAL DRYOUT HAD BEEN THOUGHT TO BE THE COOLABILITY LIMIT'0F A CORE DEBRIS BED,
AN ASSUMPTION THAT HAS BEEN USED IN SAFETY EVALUATIONS. BY SUSTAINED OPERATION-AT POWER UNDER CONDITIONS OF LOCAL DRYOUT OF THE.
SODIUM IN THE BED, THESE EXPERIMENTS SHOWED THAT LOCAL DRYOUT IS NOT THE TRUE BED COOLABILITY LIMIT.

1

; 0FFICE: NPR IMPACT STATEMENT

SCHED. RESP. DATE: 09/16/79 ACTUAL RESP. DATE 11/09/79 USER OFFICE REVIEWER: J. MEYER

MMM NRR APPLICATION TO THE REGULATORY PROCESS "NM

SINCE THERE IS NO LMFB5 LICENSING ACTIVITY tJ THE PRESENT .T * " THERE IS NO IMMEDIATE APPLICATION OF THESE EXPERIMENTAL RESULTS TO
THE REGULATORY PROCESS. HOWEVER, IF THE LMFDR LICENSING AGAIN BECOMES ACTIVE, THIS PROGRAM HAS APPLICATION TO POST ACCIDENT HEAT
REMOVAL FOLLOWING A CORE DISRUPTION ACCIDENT, IN PARTICULAR TO AN ASSESSMENT WHETHER A DEBRIS-BED IS COULABLE IN PLACE.

IMPACT OF RESULTS MMMMMM NRR ' ,

PRESENT IMPACT IS MINIMAL BECAUSE OF LACK OF LMFBR LICENSING ACTIVITY. HOWEVER, IN A GENERIC SENSE, THE RESULTS ARE IMPORTANT.
THEY SUGGEST MORE HEAT CAN BE REMOVED FROM DEBRIS BEDS THAN PREVIOUSLY THOUGHT. LOCAL DRYOUT IS NOT NECESSARILY LIMITING. THESE
ARE THE FIRST EXPERIMENTS EMPLOYING FISSION HEATING IN DEBRIS BEDS. PAST EXPERIMENTS HAD TO SIMULATE FI3SION HEATING AND WERE NON
PRO 10 TYPIC.

MMM NRR COMMENTS AND REMARKS MMM

THE GDALS OF THE FUTURE WORK ARE WORTH WHILE BUT MAY BE BETTER ACHIEVED WITH A SERIES OF SMALL STUDIES USING SIMULANTS. THE
PURPOSE SHOULD BE TO UNDERSTAND THE PHYSICAL PROCESSES FROM WELL INSTRUMENTED EX-VESSEL EXPERIMENTS. 'THE MORE COMPLEX IN-CORE
EXPERIMENTS SHOULD BE FOR CONFIRMATION: THE INITIAL TESTS MAY HAVE ALREADY ACHIEVED THIS GOAL. ATTEMPTING TO GAIN DETAILED INFOR-
MATION FROM IN-PILE EXPERIMENTS MAY NOT BE COST EFFECTIVE.

_ - _ _ _ _ _ _ _ - _ _ _ _ __ _-
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QIl NO 79-054 DATE ISSUED: 05/15/79 RIL' TITLE: ThE SET EQUATIDH TRANSFORMATION SYSTEM

RESEARCH REVIEW GROUP NO.t.0-00 SPONSORING OFFICE (S)* HRR, HMSS

| PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL t'EAD

REFERENCE DATA WILL BE PROVIDED AT A LAYER DATE

EJL SUBJECT / DESCRIPTION

THE SET EQUATION TRANSFORMATION SYSTEM

RES COMMENTS

AS A RESULT OF THE WORK PERFORMED 1E SETS COMPUTER CODE PROJECT, AN IMPROVED VERSION OF THE SETS CODE HAS BEEN DOCUMENTED AND
1ADE AVAIL ABLE FOR USE BY NRC CONTR*. JRS AND PERSONNEL FUR PROJECTS REQUIRING AN EFFICIENT TOOL FOR.THE ANALYSIS OF COMPLEX
SYSTEMS.

THE PAJOR RESULTS OF THE SETS PROGRAM HAVE BEEN

(1) DEVELOPMENT OF AN AUTOMATIC TREE DECOMPOSITION ALGORITHM WHICH IS CURRENTLY BEING INCORPORATED INTO THE STANDARD VERSION
OF SETSs

(2) DEVELOPMENT, IN PRELIMINARY FORM, OF BASIC MINIMAL CUT SET QUANTIFICATION PROCE1URES;
(3) DEVELOPMENT OF A STANDARDIZED VERSION OF THE SETS CODE FOR THE CDC 6600 COMPUTER, AND INSTALLATION OF THIS VERSION OF THE CODE

AT THE BROOKHAVEN NATIONAL LABORATORY CO."PUTER CENTER FOR USE BY NRC PERSONNEL; AND
(6) PREPARATION OF A SETS USERS' MANUAL ORIENTED SPECIFICALLY FOR THE FAULT TREE ANALYST.

- - _ _ _ _ . - _ _ . _ _ - - . _ _ _ _ _ , _ _ _ _ - _
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0FFICE NRR IMPACT STATEMENT

SCHED. RESP. DATE: 09/1S/79 ACTUAL RESP. DATE: 07/27/19 USER OFFICE REVIEWER 8 S. HANAUERI

DMM NRR 8 APPLICATION TO THE REGULATORY PROCESS MMM

THE IMPROVED VERSION OF THE SET EQUATION TRANSFORMATION SYSTEM (SETS) IS A COMPUTER. CODE FOR EVALUATING LARGE FAULT TREES. THERE
ARE CURRENTLY TWO ACTIVITIES WITHIN NRR THAT USE FAULT TREES AS AN ANALYSIS METHOD. THESE TWO ACTIVITIES ARE GENERAL T ASK NO. A-17
AND THE VITAL AREA ANALYSIS. THE SETS CODE PROVIDES THE NRC STAFF WITH THE CAPABILITY TO INDEPENDENTLY AUDIT THE RESULTS OF
ANALYSES THAT ARE BAbED ON FAULT TREES. ALTHOUGH IN THE CASE OF TASK HO. A-17. THE CONTRACTOR WHO DEVELOPS THE FAULT TREE ALSO USES
SETS COD 5 TO ANALYZE THE FAULT TREE. THE AVAILABILITY OF THE SETS CODE ALSO 'ROVIDES A TOOL FOR FUTURE USE BY THE NRC STAFF IN
APPLYING FAULT TREE METHODS TO THE LICENSING PROCESS. "....THOSE AREASTHE SETS CODE IS AN IMPORTANT FEATURE IN THE METHODOLOGY (COMPUTER CODE) USED'TO IDENTIFY TYPE I VITAL AREAS (I.E.,
WHEREIN SUCCESSFUL SABOTAGE CAN BE ACCOMPLISHED BY COMPROMISING OR DESTROYING THE VITAL SYSTEMS OR COMPONENTS LOCATED WITHIN AN
AREA).
TYPE I VITAL AREAS ARE THE MOST SENSITIVE SECURITY AREAS IN THE PLANT AND REQUIRE THE HIGHEST LEVELS OF PHYSICAL PROTECTION.
IDENTIFYING THESE AREAS IS AN IMPORTANT CONSIDERATION IN THE STAFF'S EVALUATION OF PHYSICAL SECURITY AT A NUCLEAR POWER PLANT.
THIS ANALYSIS AND EVALUATION IS CURRENTLY BEING USED FOR ALL GPERATING PLANT REVIEWS AND WILL ALSO BE AN ONGOING REQUIREMENT IN
OPERATING LICENSE REVIEWS.

DMM HRR * IMPACT OF RESULTS MMM

THE SETS CODE HAS NO DIRECT IMPACT ON THE LICENSING PROCESS BUT IN THE FUTURE IT WILL PERMIT THE NRC STAFF TO ANALYZE LARGE SYSTEMS
THAT MIGHT OTHERWISE HAVE TO BE ANALYZED BY LESS EFFICIENT OR LESS EFFECTIVE METHODS.
THE RESULTS OF THE MORE EFFECTIVE AND EFFICIENCY COULD LEAD TO EITHER A RELAXATION OF EXISTING REQUIREMENTS OR COULD LEAD TO NEW
REQUIREMENTS OR A TIGHTENING OF AN EXISTING REQUIREMENT.

DMM NRR : COMMENTS AND REMARKS MMM

TH. SETS CODE IS ONE OF SEVERAL COMPUTER CODES THAT CAN BE USED TO EVALUATE FAULT TREES. INCLUDING EVALUATION FOR COMMON CAUSE
FAILURES. NO ATTEMPT HAS DEEN MADE HERE TO DETERMINE THE RELATIVE EFFECTIVENESS OR EASE OF USING THESE VARIOUS CODES.

-- - _ , . .--.iu - - - - - - - _ . .
- - - - - - - -- -- -' " " - ----
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** ISSUED RILS Wu

RIL NO 79-055 DATE ISSUED: 05/29/79 RIL TITLE: CONCEPT COMPUTER CODE 8 CAPITAL COST / SULFUR CUAL PLANTS

RESEARCH REVIEW GROUP NO. 5-21 0-00 SPONSORING OFFICE (5): NRR

PROJECTS INVOLVE 0

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUBJECT / DESCRIPTION

THE CONCEPT COMPUTER CODE AND CAPITAL COST FOR HIGH AND LOW SULFUR CDAL Pla..fS - 1200 MWE

RES COMMENTS

THIS MEMORANDUM TRANSMITS THE RESULTS OF COMPLETED RESEARCH UPDATING AND EXPANDING THE CONCEPT COMPUTER CODE FOR FORECASTING
CAPITAL COSTS OF HIGH AND LOW SULFUR COAL PLANTS - 1200 MWE. THE ESTIMATED TOTAL BASE CONSTRUCTION COST FOR THE 1200 MWE (NOMINAL)
HIGH SULFUR COAL PLANT REFEPENCE DESIGN IS $465.498,393 CR $378/KW BASED ON JULY 1, 1976 PRICES. THE ESITMATED TOTAL BASE
CONSTRUCTION COST FOR THE 1200 MWE (NOMINAL) LOW SULFUR COAL PLANT REFERENCE DESIGN IS C402,825,229 CR $324/KW BASED ON JL*''' 1,
1976 PRICES. THE TOTAL BASE CON 51RUCTION CGST FOR THE COAL-FIRED POWER PLANT (1000 MWE NET OUTPUT) REFERENCE IS WASH-1230 WHICH
DID NOT HAVE FLUE GAS DESULFURIZATION IS APPROXIMATELY $ 174,000,000 OR $174/KW, BASED UPON PRICES EFFECTIVE JANUARY 1971. THUS.
THIS 1977 STUDY INDICATES APPROXIMATELY A 87.9 PERCENT INCREASE IN THE COST OF THE PLANT IN TERMS OF $/KW. THE STUDY AND ITS
METHODOLOGIES HAVE BEEN REVIEWED EXTENSIVELY WHILE IN PROGRESS BY TH: RES PROJECT MANAGER AND VARIOUS STAFF MEMBERS FROM NRR.
RES RECOMMENDS THAT THE UPDATED METHODOLOGY BE USED SY NRR FOR APPLICATION TO THE IDENTIFIED REGULATORY HEED (RR-NRR-76-6).

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 09/29/79 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER:
-

-

Mdw HRR APPLICATION TO THE REGULATORY PROCESS a**

THE PRINCI! AL APPLICATION OF THE INVESTMENT COST DATA IS TO UPDATE THE CONCEPT COMPUTER CODE. IN TURN THE CONCEPT CODE IS USED TO
ESTIMATE CAPITAL COST FOR DIFFERENT SIZE PLANTS, DIFFERENT REGIONS OF THE COUNTY, DIFFERENT SCHEDULE LENGTH, DIFFERENT COMPLETIONDATES, DIFFERENT ESCALATION AND INTEREST RATES.

IN ADDITION TO UPDATING CONCEPT THE DATA IS USED AS A GENERAL REFERENCE FOR SUCHTHINGS AS, COST OF COMPONENTS, QUANTITIES OF MATERIALS USED. TYPE AND QUANTITY OF LABOR, ETC.

udw NRR IMPACT OF RESULTS **w

DURING FY 1977 44 REQUESTS WERE MADE FOR CONCEPT CODE RUNS AND 32 REQUESTS WERE MADE IN 1978. MOST REQUESTS INVOLVED RUNS FOR
SEVERAL SIZES OF COAL PLANTS AND ONE OR TWO NUCLEAR UNITS FOR DIFFERENT ESCALATICH AND INTEREST RATES. THE USE OF THE CONCEPT
PERMITTED THE STAFF TO PERFORM THESE ANALYSIS MORE EFFICIENTLY AND QUICKLY THAN IF THE CONCEPT CODE WERE NOT AVAILABLE. #

4 -
4WW NRR COMMENTS AND REMARKS WWW

DOE IS FUNDING THE LATEST UPDATE.

_ _ _ _ -



[.

R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTORt.PBC .RESEARCH RESULTS UTILIZATION REPORT 'PAGE: 99-

WM ISSUED RILS WM

GIL N0' 79-056 DATE ISSUED: 07/25/79 RIL TITLE: EFFECTS'0F NUCLEAR POWER PLANTS ON CCMMUNITY GROWTH

RESEARCH REVIEW GROUP NO.: 5-21 0-00 SPONSORING OFFICE (S): HRR

PROJECTS INVOLVED

FIN # PROJECT TITLE' RES UNIT RES. TECHNICAL LEAD

RdFERENCE D TA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

EFFECTS OF NUCLEAR POWER PLANTS ON COMMUNITY GROWTH AND RESIDENTIAL PROPERTY VALUES

RES COMMENTS

AS PART OF A LONGER TERM REAEARCH PROJECT TO DEVELOP FORECASTING METHODS FOR ESTIMATING THE IMPACT OF NUCLEAR POWER STATIONS ON
LAND VALUES AND COMMUNITY GROWTH. THE PENNSYLVANIA STATE UNIVERSITY INSTITUTE FOR LAND AND WATER RESOURCES CARRIED OUT A STUDY OF
THE EFFECTS OF NUCLEAR POWER STATIONS ON LAND VALUES AND COMMUNITY GROWTH iT FOUR PREVIOUSLY-LICENSED STATIONS IN THE NORTHEAST.
THE RESULTS OF THE STUDY DID HOT INDICATE THE PRESENCE OF SIGNIFICANT ADVERSE EFFECTS ON LAND VALUES OR CCMMUNITY GROWTH.

______-______:
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0FFTCE: HDR IMPACT STATEMENT

SCHED. RESP. DATE: 11/25/79 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER: W. RUSSELL

MMd HRR APPLICATION TO iHE REGULATORY PROCESS ***

AS PART OF THE COST BENEFIT ANALYSIS OF LICENSING APPLICATIONS, THE HRC IS REQUIRED TO ASSESS THE LIKELY SOCIDECONOMIC IMPACTS
COMMUNITIES AND THE SURROUNDING REGIONS. THE IMPACT

ASSOCIATED WITH CONSTRUCTION AND OPERATION OF HUCLEAR POWER STATIONS ON LOCALLAND USE PLANNING AND POPULATION CHANGE ARE EFFECTS WHICH HAVE RECEIVEDOF OPERATING STATIONS ON LAND USE, PROPERTY VALUES,
CONSIDERABLE ATTENTION FROM INTERVENORS AND HEARING BOARDS. THIS RESEARCH CONTRACT WAS INITIATED WITH THE INTENTION OF TESTING A
METHODOLOGY FOR QUANTIFYING THE IMPACT OF STATION SITING ON RESIDENTIAL PROPERTY VALUES.

Mud NRR IMPACT OF RESULTS ***
HOWEVER, FOR THE 4 SITES INVOLVED

BECAUSE OF THE NCH-RANDOM SELECTION OF THE STUDY SITE, GENERALIZABLE CONCLUSIONS CANNOT BE DRAWN; ADVERSE IMPACT ON RESIDENTIAL VALUES IN SURROUNDING AREAS.
THE RESULTS DO INDICATE THAT THE NUCLEAR STATIONS HAD NO MEASURABLE,
BESIDES ADDING TO THE STAFF'S GENERAL KNOWLEDGE, THE STUDY PROVIDED THE STAFF WITH A TESTED, OBJECTIVE, AND REPLICABLE METHODOLOGY
FOR RETROSPECTIVELY DIMENSIONING PROPERTY VALUE IMPACTS AT NUCLEAR STATIONS. WITH RESPFCT TD THIS POINT, THE STAFF INTENDS TO
EVALUATE THE IMPACT OF THE ACCIDENT AT THREE MILE ISLAND ON PROPERTY VALUES USING A MEb.uDOLOGY BASED ON THE PROCEDURE USED IN THE
CONTRACT. INCREASED THE STAFF'S UNDERSTANDING OF THE PROCESS OF PROPERTY VALUL' IMPACT AT THETHE METHODOLOGY AND CONCLUSIONS OF THIS RESEARCH

CONTINUATION OF RESEARCH ON PROPrRTY VALUE IMPACTS SHOULD RESULT IN GENERALLY RELIABLE METHODS FOR PREDICTINGLOCAL LEVEL.
RESIDENTIAL VALUE IMPACTS IN SPECIFIC SITING CASES.

COMMENTS AND REMARKS M*WWad HRR '

NONE

1

, ,
__
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RIL NO: 79-057 RATL ISSUED: 08/10/79 RTL TITLE ' SMALL SCALE ECC B.'.'13S RESEARCH RESULTS

RESEARCH REVIEW OROUP NO. 1-06 0 0* SPONSORING OFFICE (S): HRR

PROJECTS INVOLVED

FIN # PROJECT TITLE RES UNIT RES. TECHN12*L LEAD'

REFERENrE DATA WILL BE PROVIDED AT A LATER DATE

I RIL SUIJECT/ DESCRIPTION

SMALL ,CALE ECC BYPASS RESEARCH RESULTS

RES COMMENTS

/NALYTICAL AND EXPE"JMENTAL STUDIES OF STEAM-WATER MIXING EFFECTS ON THE PENSTRATION OF COOLING WATER IN SMALL MODELS CF PWR
i VESSELS HAVE BEEN CONDUCTED OVER THE PAST FIVE YEARS AT BATTELLE COLUMBUS L/ 80RATORIES AND CREARE. INC. FISCAL YEAR 1979 MARKED

THE COMPLETION OF THE BULK OF THIS WORK AND A RESEARCH INFORMATION LETTER SUMMARIZING THE FINDINGS WAS PREPARED. THE PHENOMENAi
~

INFLUENCING COOLING WATER PENETRATION IN THE SMALL 1/15 AND 2/15 SCALE MODELS IS WELL UNCERSTOOD AND A TRANSIENT MODEL DESCRIBING
COOLING WATER PENETRATION IN THESE SMALL SCALE TESTS HAVE BEEN DEVELOPED. SENSITIVITY STUDIES OF THE MODEL UNCERTAINTY (PRIMARY
SCALING) WHEN USED TO CALCULATE COOLING WATER PENETRATION IN A PWR HAVE BEEN PERFORMED AND COMPARISDNS MADE WITH LOFT DATA. THE'

SMALL SCALE TESTS SUPPORT THE NEED FOR ADDITICHAL TESTS AT LARGER SCALE BUT PROVIDE EVIDENCE OF THE CONSERVATISM IN THE MODELS.

i USED IN THE LICENSING PROCESS.

MMMMM NO OFFICE IMPACT STATEMENTS MMMMM
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MM ISSUED RILS MM

Ril N0' 79-0S8 DATE ISTUED: 08/29/79 RIL TITLE: COMPAR. OF SIMUL MODELS USED IN ASSESNG. PWR. PLHT. INDUCED

RESEARCH REVIEW GROUP NO. 5-15 0-00 SPONSORING OFFICE (S): NRR

PROJECTS INVOLVED

fjN_1 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

COMPARISON OF SIMULATION MODELS USED IN ASSESSING THE EFFECTS OF POWER PLANT INDUCED MORTALITY OF FISH POPULATIONS

Ef-t COMMENTS

THIS RESEARCH EVALUATED THE EXISTING MATHEMATICAL MODELS FCR PREDICTING THE IMPACT OF NUCLEAR POWER PLANT OPERATION ON ECONOMICALLY
IMPORTANT FISH SPECIES. THE MATHEMATICAL STATEMENTS, THE EQUATIONS, AND UNDERLYING ASSUMPTIONS USED FOR ASSESSING POWER PLANT
XNDUCED FISH MORTALITY WERE COMPARED. VALUES OF PARAMETERS AND THE TECHNICAL DATA SOURCES USED TO OBTAIN THEM WERE INVESTIGATED.
BECAUSE MANY OF THE MODELS HAD DIFFERENT BASIC ASSUMPTIONS, PARAMETRIC VALUES, OR BOTH, AN INTERACTIVE LIFE-CYCLE MODEL SIMULATOR
WAS DEVELOPED TO COMPARE THE PREDICTIONS OF THE VARIOUS MODELS. IT WAS DETERNINED THAT NO PRESENTLY EXISTING MODEL CAN BE USED TO
MAKE QUANTITATIVE IMPACT PREDICTIONS.

MMMMM NO OFFICE IMPACT STATEMENTS MMMMM

_ -. __ _- ,_ - _ . _- _= , =_
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MM ISSUED RILS MM
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RIL NO 79-059 DATE ISSUED: 09/21/79 RTL TITLE: TRANSIENT FUE'L ROD BEHAVIOR CODE: FRAP-T4

RESEARCH REVIEW GROUP NO. 1-12 0-00 }PONSORING OFFICE (S): HRR

PROJECTS INVOLVED

FIN 8 PROJECT TITtE RES UNIT RES.' TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

'

RTL SUBJECT / DESCRIPTION

TRANSIENT FUEL ROD BEHAVIOR CODE: FRAP-T4
,

RES COMMENTS

i' FRAP-T4 IS A BEST-ESTIMATE COMPUTER CODE THAT CALCULATES THE THERMAL AND MECHANICAL RESPONSE OF A HUCLEAR FUEL ROD DURING NORMAL,
' 0FF-HORMAL, AND TRANSIENT CONDITIDHS. THE CODE NOW HAS THE CAPABILITY TO BE USED IN THE ANALYSIS OF THE ENTIRE SEQUENCE OF A LOCA

THAT WENT THROUGH REFLOOD. THE CODE HAS BEEN USED TO ANALYZE SUCH EVENTS FOR THE POWER BURST FACILITY TEST PROGRAM AND THE
LOSS-OF-COOLANT FLUID TEST PROGRAM AT THE IDAHO NATI0HAL ENGINEERING LABORATORY. IT HAS ALSO BEEN USED TO STUDY OTHER TRANSIENT
EVENTS SUCH AS REACTIVITY-INITIATED ACCIDENTS, POWER-COOLING MISMATCH EVENTS, AND ANTICIPATED TRANSIENTS WITHOUT SCRAM. THE REPORT
SUMMARIZED THE CODE'S PERFORMANCE IN THE ABOVE AREAS VI A DATA C0i1PARISONS, CONTAINS A SUMMARY TABLE WHICH SHOWS THE STANDARD ERROR'
BETWEEN DATA AND CALCULATED RESULTS, AND CONCLUDES WITH A SECTION ON USER RECOMMENDATIONS BASED ON THE CODE ASSESSMENT RESULTS.

MMMMM NO OFFICE IMPACT STATEMENTS MMMMn
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RIL HO: 79-060 DATE ISSUED: 10/12/79 pit TITLE: SEISMICITY AND TECTONIC RELAT. OF THE NEMAHA UPLIFT IN OK.

QESEARs., REVIEW GROUP NO. 3-02 0-00 SPONSORING OFFICE (S): NRR

PROJECTS INVCLVED

FIN e PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

SEISMICITY AND TECTONIC RELATIONSHIPS OF THE NEMAHA UPLIFT IN OKLAHOMA

RES COMMENTS

L50 LOGIC AND SEISM 0 LOGIC INVESTIGATIONS OF THE NEMAHA UPLIFT BEGAN ON OCTOBER 1, 1976. THE GEOLOGICAL STUDIES HAVE FOCUSED, THUS
FAR, ON THE CONSTRUCTION OF A SERIES OF STRUCTURE-CONTOUR MAPS OH KEY STRATIGRAPHIC HORIZONS: THE TOP OF THE ORDOVICIAN VIOLA
FORMATION, THE BASE OF THE PENNSYLVANIAN, AND THE TOP OF THE OSWEGO FORMATION. THE CONTOUR-MAPPING PHASE OF THE PROGRAM IS APPROX-
IMATELY TWO THIRDS COMPLETED. THE INITIAL MAPPING PROGRAM REVEALS A COMPLEX FAULT PATTERN AND GEOLOGIC HISTORY OF THE HEMANA
RIDGE. IT APPEARS THAT THE UPLIFT AND ASSOCIATED FAULTS BEGAN IN EARLY PENNSYLVANIAN TIME AND THAT TECTCHIC AC IVITY CEASED IN
MIDDLE PENNSYLVANIA TIME, AT LEAST IN CENTRAL OKLAHOMA.

A DISCUSSION OF BASEMENT ROCKS IN CENTRAL OKLAHOMA IS INCLUDED WITHIN THIS REPORT. THE SEISMOLOGICAL STUDIES HAVE CONCENTRATED ON
THE INSTALLATION OF EIGHT SEISM 0 METERS IN SUCH A WAY AS TO INCLUDE DETAILED COVERAGE OF THE ENTIRE RIDGE IN OKLAHOMA AS WELL A'
MOST OF THE REMAINING AREAS OF OKLAHOMA.

- __ _ _ - - _ _ _ _ _ _ _ _ _ _
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3FFICE: NRR IMPACT STATEMENT
J

/+.

SCHED.' RESP.' DATER 02/12/80 ACTUAL RESP. DATE: 11/09/79 USER OFFICE. REVIEWER:

i WWM NRR * APPLICATION TO THE REGULATORY PROCESS Muw
1 .. .

IT IS RECOMMENDED THAT THE INFORMATION CONTAINED IN NUREG/CR- 950 BE CONSIDERED BY THE OFFICE OF NUCLEAR REACTOR REGULATION AS
INPUT INFORMATION TO THE DEVELOPMENT OF A TEC|0NIC PROVINCE OR EISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND
GUIDE FOR ON00!NG STUDIES IN THE AREA.

,

|
.

l
1

1

NNM NRR IMPACT OF RESULTS NWM
;

- THE AVAILABILITY OF THE'RESEARCH HAS BROADENED OUR DATA BASE FOR THIS REGION BUT' CURRENTLY HAS NO DIRECT IMPACT ON OUR LICENSING
I ACTIVITIES. THE GEOLOGIC AND SEISMIC DATA 3ASE AVAILABLE IN THIS REPORT IS INSUFFICIENT TO COMPLETELY EVALUATE THE AREA EXCEPT ON"
' A PRELIMINARY BASIS. -A SEISM 0 TECTONIC MODEL FOR THE NEMAHA UPLIFT IN OKLAHOMA MUST ALSO BE BASED IN PART ON CONCEPTS DEVELOPED--
;_ FROM RESULTS OF THE STUDIES AND MUST CONSIDER VERTICAL AND LATERAL VARI ATIONS IN COMPOSITION AND PHYSICAL PROPERTIES OF THE NEMAHA

UPLIFT..

j WWW NRR : COMMENTS AND REMARKS NMW

I THIS HUREG CONSTITUTES PART OF A LARGE DATA CATHERING AND SYNTHESIS EFFORT FOR THE NEMAHA RIDGE ARES. THE TOTAL IMPACT'CANNOT BE
ASSESSED UNTIL'THE OVERALL PROGRAM IS COMPLETED AND SYNTHESIZED WITH SEISMIC MONITORING DATA. THIS WILL TAKE SEVERAL YEARS.
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MM ISSUED RILS MW

MTL N0* 79-061- DATE ISSUED: 11/10/79 RTL TITLE MOLTEN SODIUM INTERACTION WITH BASALT CONCRETE ~

RESEARCH REVIEW GROUP NO.* 2-04 0-00 SPONSORING OFFICE (S)* NRR

PROJFCTS INVOLVED

FIN # PROJECT TITLE RFS UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUBJECT / DESCRIPTION

MOLTEN SODIUM INTERACTION WITH BASALT CONCRETE

RES COMMENTS

LARGE SCALT MOLTEN SODIUM-BASALT CONCRETE TESTS WERE CARRIED OUT IN SUPPORT OF THE HRC STt.FF POSITION THAT VA*9ROUS SODIUM-CONCRETE
REACTIONS COULD BE EXPECTED. BASALT CONCRETE PENETRATION RATES-OF ABOUT 2.5 CM. PER HOUR WERE OBTAINED. THE REACTION CONTINUES
UNTIL THE SODIUM IS CONSUMED ON EITNER BARE CONCRETE OR BENEATH A DEFECTED STEEL LINER. DEFECTS AS SMALL AS 0.6 X 15 CM. DO NOT
P!Un BUT PERMIT ESSENTIALLY ALL OF THE SODIUM TO REACT WITH THE CONTRETE WHILE THE REACTION PRODUCTS DEFORM THE LINER. SILICEDUS
FIxtBRICK INSULATING LAYERS BENEATH THE LINERS ALSO REACT READILY WITH THE SODIUM. IF THE SIDE WALLS ARE EXCLUDED, THE TOTAL
CONCRETE PENETRATION IS ABOUT 50% OF THE INITIAL SODIUM POOL DEPTH.

i
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gEfiCE NRR IMPACT STATEMENT

SCH.D. RESP. DATE: 03/10/80 ACTUAL RESP. DATE: 11/09/79 USER OFFICE REVIEWER *
..-

OW6 .4RR * APPLICATION TO THE REGULATORY PROCESS Mwu ,

^

AS INDICATED IN DR. LEVINE'S LETTER OF OCTOBER 11, 1979, NRR P5 QUESTED (CASE TO LEVINE LETTER DATED 3/7/79) THAT THE CONFIRMATORY
RESEARCH PROGRAM INVESTIGATE THE INHERENT RETENTION CAPABILITY FOR SODIUM AND SOME CORE DEBRIS BE REDIRECTED TOWARDS FFTF RATHER
THAN CRBR FCR WHICH LICENSING ACTIVITIES HAD BEEN SUSPENDED. THERE IS NO LICENSING ACTIVITY ON CRDR AND ITS FUTURE IS UNCERTAIN.
THE FFTF IS ESSENTI ALLY COMPLETE, THEREFORE, THE INTEREST IN THIS EFFORT FOR LMFBR'S IS GENERIC, IN NATURE. THE MOST DIRECT
APPLICATION OF THE REMAINDER OF THIS EF50RT MAY.BE TOWARDS THE PROTOTYPE LARGE BREEDER STUDY.

cuw NRR IMPACT OF RESULTS M*W

THE RESULTS OF THIS WORK STRONGLY INFLUENCED THE ADVICE AND RECOMMENDATIONS GIVEN TO THE FFTF PROJECT REGARDING THE ADEQUACY OF
EXISTING FFTF CONTAIHMENT MARGINS AS REPORTED IN THE STAFF'S SAFETY EVALUATION REPORT NUREG-0358, SUPPLEMENT 1, DATED MAY 1979..

! THE RECOMMENDATION MADE BY THE STAFF AND SUPPORTED BY ACRS INCLUDED MEANS FOR MONITORING THE CONTAINMENT ATMOSPHERE FOR RADIATION,
TEMPERATURE, PRESSURE, OXYGEH, AND THE INCORPORATION OF HYDROGEN IGNITERS AS WELL AS MEANS-TO SCRUB / FILTER THE CONTAINMENT
ATMOSPHERE IN THE EVENT OF MELTDOWN TO REDUCE THE RADIOLOGICAL RELEASES.

umM HRR COMMENTS AND REMARKS *WM

FUTURE GENERIC STUDIES OF OTHER CONCRETE AGGRAGATES, CELL CONFIGURATIONS (CYLINDRICAL, RECTANGULAR) SHOULD BE CONDUCTED AS WELL AS:
TESTS WITH AND WITHOUT FLAWED LINERS. (FLAWS SIMULATING WELD CRACKS SHOULD BE CONSIDERED.) DIFFERENT TYPES OF FIREDRIdK (E.G.,
COMMERCIAL MGO, AL203, ZR02) SHOULD BE EXAMINED IN TERMS OF COMPATIBILITY WITH SODIUM AND ABILITY TO PROTECT THE CONCREfE. ,.
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*w ISSUED RILS *M

RTL NO: 79-062 DATE ISSUED: 11/01/79 RIL TITLE: NEW MADRID SEISM 0 TECTONIC STUDY

RESEARCH REVTEW GROUP NO.? 3-02 0-00 SPONSORING OFFICE (S): HRR, SD

PROJECTS INVOLVED

FIN 8 PROJECT TITL E RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE
.

RIL SUBJECT / DESCRIPTION

NEW MADRID SEISM 0 TECTONIC STUDY

RES C0"MENTS

AN IMPORTANT COAL OF THE RESEARCH PROGRAM IS TO PRODUCE USEFUL SEISM 0 TECTONIC AND SEISMIC ZONING MAPS FOR THE STUDY AREA.

FISCAL YEAR 1978 WAS THE SECOND YEAR OF A FIVE-YEAR PROGRAM. RESULTS OF AER0 MAGNETIC SURVEYS FUNDED IN FY 77 WERE INTEGRATED WITH
P R EVIOUS L's EXISTING DATA IN ADJACENT AREAS. EXTENSIVE GRAVITY SURVEYS WERE MADE IN KENTUCKY AND INDIANA NEAR THE INTERSECTION OF
THE 38TH PARALLEL LINEAMENT AND THE NORTHEASTERN EXTENSION OF THE NEW MADRID SEISMIC ZONE. THE STATIONS WERE GRAVIMETRICALLY
CONSTRUCTED. AN INTERESTING RELATIVE POSITIVE ANOMALY OCCURS PARALLEL TO THE WABASH VALLEY FAULT SYSTEM.

OFFICE: NRR IMPACT STATEFENT

SCHED. RESP. DATE: 03/01/80 ACTUAL RESP. DATE: 11/13/79 USER OFFICE REVIEWER: R. JACKSON

muw NRR APPLICATION TO THE REGULATORY PROCESS ****

THE GOAL OF THIS RESEARCH BY SEVERAL STATE GEOLOGICAL SURVEYS AND UNIVERSITIES IS TO DEFINE THE STRUCTURAL SETTING AND TECTONIC
HISTORY OF THE REGION AROUND NEW MADRID MISSOURI IN ORDER TO PROVIDE THE BASES FOR A MORE REALISTIC APPRAISAL OF THE EARTHQUAKE
RISKS IN THE SITING OF HUCLEAR FACILITIES IN THE NORTH AMERICAN MID CCNTINENT. IT IS RECOMMENDED THAT THE INFORMATION CONTAINED IN
NUREG'S 0739 AND 0450 BE USED AS A BASIS FOR CONTINUING RESEARCH, AS INPUT TO THE EVALUATION OF SEISMIC RISK IN THE REGION WITHIH
AND AROUND THE MISSISSIPPI EMBAYMENT, AND AS A CONTRIBUTICH TO OUR UNDERSTANDING OF INTERPLATE TECTONICS IN GENERAL.

*** NRR IMPACT OF RESULTS Mww

THE RESEARCH EFFORT THUS FAR HAS INCREASED OUR CURRENT D'TA BASE AND OUR UNDERSTANDING OF EARTHQUAKE AND FAULT PHENOMENA IN THE
MISSISSIPPI EMBAYMENT REGION, BUT AS YET NO DIRECT IMPACT JN LICENSING.

dda NRR : COMMENTS AND REMARKS **a

NUREG'S 0739 AND 0450 SUMMARIZE THE STUDIES AND RESULTS OF THE FIRST TWO YEARS OF A FIVE YEAR PROGRAM, THEREFORE, IT IS TOO EARLY
TO ASSESS THE IMPACT ON NUCLEAR PCWER FLANT LICENSING EXCEPT IN A VERY PRELIMINARY WAY. THE TOTAL IMPACT CANNOT BE ASSESSED UNTIL
THE OVERALL PROGRAM IS COMPLETED AND SYNTHESIZED WITH SEISMIC MONITORING DATA.
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WM ISSUED RILS *M

RTL NO 79-063 DATE ISSUED: 11/01/79 RIL TITLE: LOFT REACTOR SAFETY PROGRAM RESEARCH RESULTS

RESEARCH REVIEW GROUP NO.* t-01 0-00 SPONSORING OFFICE (S): NRR

PROJECTS INVOLVED

FIN 4 PROJECT IITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT /DESCRTPTION

LOFT REACTOR SAFETY PROGRAM RESEARCH RESULTS FROM HUCLEAR LOSS-OF-COOLANT EXPERIMENTS L2-2 AND L2-3

RES COMMENTS

THE 2ND LOFT RIL SUMMARIZED THE RESULTS OF THE FIRST TWO HUCLEAR LOCE'S PERFORMED AT THE LOFT FACILITY IN FY 1979. THE TWO TESTS
ARE PART OF THE L2 LARGE COLD LEG DREAK EXPERIMENTS. L2-2 WAS CONDUCTED OF A LINEAR HEAT GENERATION RATE OF 8KU/FT AND L2-3 WAS
AT 12 KW/FT. BOTH TESTS, WHICH ASSUMED AVAILABILITY O' 0FF-SITE PCMER, DISPLAYED A DOUBLE REVERSAL OF CORE FLOW DURING DEPRESSUR-
IZATION. THE RETURN TO POSITIVE CORE FLOW WAS SUFFICIe TO QUENCH THE CORE PRIOR TO THE INITIATION OF EMERGENCY CORE COOLANT
INJECTION. IMPROVEMENTS ON COMPUTER CODE MODELS AND N LIZATION ARE IDENTIFIED WHICH PERMIT A GOOD PREDICTION CF THE OBSERVED
PHENOMENA. ALL OF THE BEST-ESTIMATE CODES USED TO PRE T L2-3 PREDICTED GEHERALLY HIGHER CLADDING TEMPERATURES THAN WERE
MEASURED.

wwwww NO OFFICE IMPACT STATEMENTS MMMMM

i
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PAGEt 110.
MM ISSUED RILS Mu

RTL NO 79-064 DATE ISSUED: 11/05/79 EIL TITLE: REVISED 8 AUGMENTED LIST OF EARTHQUAKE INTENSITIES FOR KA.
RESEARCH REVIEW GROUP NO. 3-02 0-00 SPONSORING OFFICE (S)* NRR..SD-

PROJECTS INVOLVED

FIN 9 PROJECT TITLE RES UNIT RES.' TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

A REVISED AND AUGMENTED LIST OF EARTHQUAKE INTENSITIES FOR KANSAS,- 1867-1977

RES COMMENTS
,

THE PURPOSE OF THIS RESEARCH IS TO GAIN A BETTER UNDERSTANDING OF THE SOURCES OF EARTHQUAKES THAT HAVE OCCURRED IN THE REGION AS AN
AID TO DEVELOPING A MORE RATIONAL EVALUATION OF EARTHQUAKE RISK AS IT APPLIES TO THE SITING AND DESIGN OF NUCLEAR FACILITIES.

| TWENTY-FIVE EARTHQUAKES WHOSE EPICENTERS WERE WITHIN THE BORDERS OF KANSAS HAVE BEEN REPORTED DURING THE PAST 110 YEARS.

BECAUSE OF THE CRITICAL NATURE OF EARTHQUAKE INFORMATION IN ESTIMATION OF SEISMIC RISK, IT IS IMPORTANT THAT THE DATE, LOCATION,
AND SIZE OF EACH EAR.HQUAKE BE DETERMINED AS ACCURATELY AS POSSIBLE.

THE INVESTIGATION INCt VDED A REVIEW OF THE REFERENCES CITED FOR KANSAS EARTHQUAKES BY AUTHORS OF PREVIOUSLY PUBLISHED STATE,
REGIONAL, AND NATIONAL EARTHQUAKE LISTINGS. IN ADDITION, OLD NEWSPAPER FILES, MICROFILMS. AND OTHER RECORDS AT THE UNIVERSITY OF
KANSAS AND THE KANSAS STATE HISTORICAL SOCIETY WERE SEARCHED FOR REFORTS WHICH PAY HAVE BEEN PREVIOUSLY OVERLOOKED OR NOT RECORDED.

THIS REPORT INCLUDES A COMPLETE LIST OF ALL FELT REPORTS. COMPILED DURING THIS STUDY.t

|

|
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R1230320 .MM ISSUED RILS CONTINUED.M4 PAGE: 111-

0FFICE: NRR IMPACT STATEMENT - ,

SCHED. RESP. DATE8 03/05/80 ACTUAL RESP. DATE: 12/05/79 USER OFFICE REVIEWER: J. KNIGHT

NNN NRR 8 APPLICATION TO THE' REGULATORY PROCESS mww

THE GOAL OF THIS RESEARCH WAS TO REVIEW THE REPORTS OF ALL EARTHQUAKES'WHDSE EPICENT!*S WERE WITHIH THE BOUNDARIES OF KANSAS. ,
THIS RESi?RCH IS' PART OF A COOPERATIVE GEOLOGIC, SEISMIC, . AND GEOPHYSICAL RESEARCH PROGRAM BY SEVERAL STATE GEOLOGICAL SURVEYS THAT
IS SEEKINr. TO DEFINE THE STRUCTURAL SEsTING AND TECTONIC, HISTORY OF THE HEMAHA UPLIFT AND THE flIDCONTINENT GRAVITY ANOMALY IN ORDER
TO PROVIDE THE BASES FOR A MORE REALISTIC APPRAISAL-OF THE EARTHQUAKE RISKS IN THE SITING OF NUCLEAR FACILITIES IN THE NORTH
AMERICAN ;U9 CONTINENT. IT IS RECOMMENDED THAT THE INFORMATION CONTAINED IN NUREG/CR-0294 BE USED AS A BASIS FOR CONTINUING-
R ES E A RC.1 AND AS IttPUT TO THE EVALUATION OF SEISMIC RISK. IN THE REGION WITHIb AND AROUND THE NEMAHA UPLIFT.

-

NNN NRR 8 IMPACT OF RESULTS WWM
,

THE RESEARCH EFFORT THUS FAR HAS INCREASED OUR CURRENT DATA BASE AND OUR UNDERSTANDING OF EARTHQUAKE PHENOMENA IN THE VICINITY'0F
THE NEMAHA UPLIFT, BUT AS YET HAS HAD NO DIRECT IMPACT ON LICENSING. NUREG/CR-0294 HAS BEEN REFERENCED BY AN INTERVENOR IN THE
WOLF CREEK HEARING. THE 1HTERVENOR REQUESTED THE STAFF TO REASSESS THE SAFE SHUTDOWN EARTHQUAKE (SSE) AT THE WOLF CREEK SITE IN
LIGHT OF THE NEW INFORMATION PRESENTED IN THIS NUREG. THE STAFF REVIEWED THE REPORT AND FOUND THAT THE SSE .C THE WOLF CREEK SITE
WAS STILL ADEQUATELY CONSERVATIVE.

MMM NRR COMMENTS AND REMARKS MMM.

NUREG/CR-0294 COMPRISES A PART OF A FIVE-YEAR DETAILED STUDY OF THE SOURCES OF SEISMICITY IN THE NEMAHA UPLIFT AREA. THIS IS AN
INTERIM TOPICAL REPORT PRESENTING RESULTS OF WORK COMPLETED IN PHASE I; THEREFORE, IT IS TOO EARLY TO ASSESS THE IMPACT ON NUCLEAR
POWER PLANT LICENSING EXCEPT IN A VERY PRELIMINARY WAY. THE TOTAL IMPACT CANNOT BE ASSESSED UNTIL THE OVERALL PROGRAM IS COMPLETED

r

; AND SYHTHESIZED WITH SEISMIC MONITORING DATA. THESE PRELIMINARY RESULTS ARE BEING CONSIDERED IN THE DEVELOPMENT OF A TECTONIC
PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.S. THE STAFF DOES DISAGREE WITH GNE OF THE RESULTS STATED IN THE NUREG - THE 1867+

i MANHATTAN EARTHQUAKE. THE ASSIGNMENT OF INTENSITY VII-VIII IS BASED UPON AN 1877 REPORT OF LIQUEFACTION ON A FARM ON THE FLOOD-
PLAIN OF THE KANSAS GE0 LOGICAL SURVEY. THAT OBSERVATION WAS ASSIGNED INTEWSITY'VIII AND PLACED CLOSE TO THE' EPICENTER BY THE
KANSAS GEOLOGICAL SURVEY. MUCH RECENT WORK HAS SHOWN THAT LIQUEFACTION IS EXTREMELY DEPENDENT UPON LOCAL SITE CONDITIONS AND MAY
OCCUR IN ISOSEISMAL AREAS THAT MAY OTHERWISE BE ASSCCIATED WITH INTENSITIES LESS THAN VIII (AS LOW AS VI FOR EXAMPLE). THE STAFF
AtREES WITH THE STANDARD REFERENCES WHICH LIST THIS EARTHQUAKE AS AN INTENSITY VII (MM). THE STAFF ALSO FINDS THE EPICENTRAL
LOCATION OF THE 1867 MANHATTAN EARTHQUAKE QUESTIONABLE. ACCORDING TO THE KANSAS GEOLOGICAL SURVEY, SHAKING AND BUILDING DAMAGE'

EQUIVALENT TO INTENSITY VII OCCURRED OVER AN AREA AT LEAST 200 KM ACROSS. PINPOINTING THE EPICENTER WITHIH THAT AREA MAY BE BEYOND
^

THE RESOLVING POWER OF THE PRESENT DATA.
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MW ISSUED RILS MW

RTL.NO: 79-06S DATE ISSUED: 11/05/79 RIL TITLE: BEDROCK GEOLOGIC MAP OF MARLBOROUGH & SHREWSBURY, MA

gi}lfRCH RFVIEW GROUP NO.: 3-01 0-00 SPONSORING OFFICE (S): HRR, SD

f

PROJECTS INVOLVEDi

FIN 9 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

R'ECONNAISSANCE BEDROCK GEOLOGIC MAP OF MARLBOROUGn QUADRANGLE, MA AND RECONNAISSANCE BEDROCK GEOLOGIC MAP OF
SMREWSBURY QUADRANGLE, MA

RES CCMMENTS
'

THE MAPS TRANSMITTED BY THIS RIL ARE PRODUCTS OF THE NEW ENGLAND SEISM 0 TECTONIC STUDY WHICH IS A PROGRAM OF INVESTIGATIONS TO
BETTER UhDERSTAND THE MANIFESTATIONS AND CAUSES OF SEISMICITY IN NEW ENGLAND AND ADJACENT AREA % TO ASSESS THE SEISMIC HAZARD TO
PROUPECTIVE NUCLEAR POWER PLANTS IN THE REGION. RES RECOMMENDS t) THAT SP AND NRR CONSIDER Tr.E MAPS AS INPUT TO THE DEVELOPMENT
OF A TECTONIC PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO .'?3 VIDE A BASIS AND GU;DE FOR ONGOING STUDIES IN THE AREA.

,

CFFICE: NRR IMPAC' STATEMENT

SCIED. RESP. DATE: 03/05/80 ACTUAL RESP. DATE: 01/09/80 USER OFFICE REVIEWER: J. KNIGHT

uma NRR APPLICATION i3 THE REGULATORY PROCESS NWw

THFSE TWO GEOLOGIC MAPS ARE PRODUCTS OF THE NEW ENGLAND SEISM 0 TECTONIC STUDY, WHICH IS A PROGRAM OF INVESTIGATIONS TO ASSESS THE
SEISMIC HAZARD OF THE REGION. THEY CONTAIN THE KIND OF DETAIL THAT IS HEEDED IN AREAS OF COMPLEX MAJOR FAULTING AND/OR RELATIVELY -!
HIGH SEISMICI?Y. 1hEREFORE, IT IS RECOMMENDED THAT THE MAPS BE CONSIDERED AS INPUT INFORMATION TO THE DEVELOPMENT OF A SEISMOTEC-
TONIC PRUVINCE MAP AND AS A BASIS FOR CONTINUED STUDY IN THE AREA. *

DWM N R D. : IMPACT OF RESULTS M*w

THE DATA ON THE MAPS HAVE NO DIRECT IMPACT ON LICENSING ACTIVITIES, BUT HAVE ADDED TO THE STAFF'S GENERAL KNOWLEDGE REGARDING THE
'MOST GEOLOGICALLY COMPIEX AREA IN HEW ENGLAND. THEY CONFIRM THAT THERE IS A MAJOR STRUCTURAL BOUNDARY SEPARATING SOUTHEASTEP.H
MASSACHUSETTS FROM THE REST OF THE NEW ENGLAND PIEDMONT PROVINCE. NO EVIDENCE OF RECENT MOVEMENT ON THE FAULTS WAS FOUND.

a** NRR COMMENTS AND REMARKS MWW

THE EENEFITS OF INVESTIGATIVE EFFORTS SUCH AS THIS WILL NOT BE FULLY REALIZfD UNTIL OTHER GEOLOGICALLY COMPLEX AND/OR RELATIVELY
.

HICH SEISMIC AREAS ARE STUDIED AND ALL THE INFORMATION SYNTHESIZED AND INTERPRETED AT THAT TIME THE PRODUCTS WILL CONTRIBUTE TO! 'THE CONSTRUCTION OF A SEISMOTECTONIC PROVINCE MAP.
.

I
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WW ISSUED RILS NM

, ,

BIL NO: 79-066 DATE ISSUED * 11/06/79 RIL TITLE: STUDY OF REGIONAL TECTONICS & SEISMICITY OF E. KANSAS;

RFSEARCN REVIEW GRC'JP NO.* 3-01 0-00 SPONSORING OFFICE (S): HRR,'SD
4

PROJECTS INVOLVED4

FIN # fROJECT TITLE RES' UNIT RES. TECHNICAL-LEAD

1 D6172 TECT 4 SEIS OF KAN!AS STEUER H

RfL SUBJECT / DESCRIPTION

A STUDY OF THE REGIONAL TECTONICS AND SEISMICITY OF EASTERN KANSAS - SUMMARY OF PROJECT ACTIVITIES AND RESULTS TO THE END OF THE'
SECOND YEAR OR SE?TEMBER 30, 1978

.

RES COMMENTS

1 THIS RIL TRANSMITS RESULTS TO *EPTEMBER 30, 1978 0F THE STUDY CONDUCTED OF THE EARTH SCIENCE PARAMETERS OF THE NEMAHA UPLIFT AND
THE MIDCONTINENT GRAVITY ANOMALY GEOLOGIC STRUCTUCTURES. THE INFORMATION CAINED IS OF VITAL IMPORTANCE IN THE SITING AND
LICENSING OF NdCLEAR POWER ."LANTS. THIS RIL PRESENTS PROJECT WORK COMPLETED IN PHASES I AND II 0F A 3-PHA*' PROJECT AND PRESENTS
1) EXISTING DATA SYNTHESIS, AND 2) ACQUISITION OF NEW DATA, SEISMIC NETWORK INSTALLATION AND OPERATION

RES RECOMMENDS THAT SD AND NRR CONSIDER THIS AS INPUT TO THE DEVELOPMENT OF A TECTONIC PROVINCE OR SEISMIC ZONING MAP OF TPE;

EASTERN U.S. AND A BASIS AND GUIDE FOR ONGOING STUDIES IN THE AREA.;

!

DOCUMENT ISSUED: HUREG/CR-0666 (ALSO SEE RIL #70, 11/19/79 AND NUREG/CR-0875).
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R1230320 NN ISSUED RILS CONTTNUED WM PAGEs1114

0FFICE NRR TMP ACT ST ATEf1ENT

SCHED. RESP. DATE: 03/06/80 ACTUAL RESP. DATE: 12/13/79 USER OFFICE REVIEWER: J. KNIGHT

MMM NRR * APPLICATION TO THE REGULATORY PROCESS hMW

THE PURPOSE OF THIS KAHSAS RESEARCH IS TO GAIN A BETTER UNDERSTANDING OF THE SOURCES OF EARTHQUAKES THAT HAVE OCCURRED IN THE
REGION. THE KANSAS EFFORT IS A PART OF A REGIONAL RESEARTH PROGRAM WHICH ALSO INCLUDES THE STATE GEOLOGICAL SURVEYS OF OKLAHOMA,
NEBRASKA AND IOWA. THIS RESEARCH PROGPAM IS TO SERVE AS AN AID TO THE NRC IN DEVELOPING A RATIONAL EVALUATION OF EARTHQUAKE RISK
AS IT APPLIE3 TO THE SITING, DFSIGN AND REEVALUATIDH OF NUCLEAR FACILITIES LOCATED NITHIN.THE STUDY REGION.

MMM NRR IMPACT OF RESULTS NMM

THIS RESEARCH EFFORT HAS INCREASED OUR GEOLGGICAL, GEOPHYSICAL AND SEISMOLOGICAL DATA BASE OF EASTERN KANSAS, BOTH THROUGH THE
ACQUISITION AND GENERATION OF HEW INFORMATION AS WELL AS THROUGH A COMPILATION AND EVALUATION OF PREVIOUSLY EXISTING DATA. THIS
KANSAS RESEARCH EFFORT, IN PARTICULAR HAS STRENGTHENED OUR CONFIDENCE IN THE PREVIOUS GEOSCIENCES DECISIONS MADE IN CONJUNCTION
WITH THE SITING AND LICENSING OF THE WOLF CREEK SITE IN COFFEY COUNTY, KANSAS. FUTURE SITING AND LICENSING DECISIONS FOR EASTERN
KANSAS WILL BE EXPEDITED AS A RESULT OF THIS RESEARCH EFFORT. THE RESULTS OF THE REGIONAL RESEARCH EFFORT, WHEN COMPLETED, WILL
PROVE VALUABLE IN THE DEVELOPMENT OF A TECTONIC PROVINCE / SEISMIC ZONING MAP OF THE EASTERN UNITED STATES.

OWN NRR COMMENTS AND REMARKS WMW

ALTHOUGH ITS COHCLUSIONS ARE PRELIMINARY (IT CONSTIfUTES ONLY A TWO-YEAR SEGMENT OF A FIVE-YEAR PROGRAM INVOLVING SEVERAL STATES),
THIS KANSAS RESEARCH REPORT (NUREG/CR-0666) IS A WELL THOUGHT OUT AND EXECUTED EFFORT CON 7' 'NING CONSIDERABLE VALUABLE DATA THAT
HAS NOT ONLY INCREASED OUR KNOWLEDGE, ON A BROAD SCALE -0F MID-CONTINENT TECTONICS BUT H .. MORE DIRECTLY, PROVIDED ADDITION /.L
SPECIFIC INFORMATION FOR EASTERN KANSAS. THIS NEW INFORMATION HAS NOT CAUSED LICENSING DELAYS. FUTURE LICENSING ACTION,
ENVOLVING NOT ONLY WOLK CREEK BUT OTHER NUCLEAR FACILITIES THAT MAY DE LOCATED WITHIN THE REGION SHOULD BE EXPEDITED AS A RESULT
OF THESE STUDIES. WE STRONGLY RECOMMEND CONTINUATION OF THE KANSAS RESEARCH PROGRAM.
SEISM 0 LOGICALLY, HOWEVER, THE HRR STAFF QUESTIONS THE KANSAS GEOLOGICAL SURVEY'S (KGS) RATIONALE FOR THE RELOCATION OF TWO EVENTS
(1867 AND 1906) FEELING THAT SUCH RELOCATION MAY SE BEYOND THE RESOLVING POWER OF THE PRESENT DATA. ADDITIONALLY, THE ASSIGNMENT
OF AN INTENSITY VII-VIII OR VIII TO THE 1867 EARTHQUAKE BY THE KGS ON THE BASIS OF A SINGLE OCCURRENCE OF LIQUEFACTION REPORTED 10'

YEARS AFTER THE EARTHQUAKE IS QUESTIONABLE. THE STAFF AGREES WITH THE STANDARD REFERENCES LISTING THIS 1867 EVENT AS AN
INTENSITY VII (MM).

.
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Mu ISSUED RILS MM

REFLOODINGOFSIMULATEDPWRCORESATLOWFLOWRATh5RIL.NO: 79-067 DATE ISSUED: 11/06/79 RIL TITLEt

RESEARCN REVIEW GROUP NO.* 1-05 0-00 SPONSORING OFFICE (S): NRR (77-02)
i

,EROJECTS INVOLVED ,

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

REFLOODING OF SIMULATED PWR CORES AT LOW FLOW RATES
.

I RES COMMENTS

THIS RIL DESCRIBES THE COOLING OF ELECTRICALLY HEATED RODS DURING BOTTOM FLOODING EXPERIMENTS CONDUCTED AT CONSTANT INLET FLOODING
. RATES. THE INFORMATION PRESENTED IS CONSIDERED APPLICABLE TO THE EVALUATION OF EMERGENCY COOLING SYSTEM PERFORMANCE IN PRESSURIZED1

! WATER REACTORS. THE RESULTS PRESENTED IN THE RIL ARE RECOMMENDED FOR CONSIDERATION IN THE APPLICATION AND APPRAISAL OF EVALUATION
MODELS FOR REFLOOD HEAT TRANSFER.

MMMMM NO 0FFICE IMPACT STATEMENTS MMMMM
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*M ISSUED RILS mm

RIL NO: 79-064 DATE ISSUED: 11/11/79 RIL TITLE: STRUCTURAL INTEGRITY OF WELD REPAIRED PRESSURE VESSELS

RESEARCH REVIEW GROUP NO. 1-20 0-00 SPONSORING OFFICE (S): HRR

PROJECTS INVOLVED

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUBJECT /DFLCRIPTION

STRUCTURAL INTEGRITY OF WELD REPAIRED PRESSURE VESSELS

RES COMMENTS

THIS RIL DESCRIBES THE RESULTS OF A TEST PROGRAM TO DETERMINE THE ADEQUACY OF A PROCEDURE WHICH EMPLOYS THE HALF-BEA0 WELD REPAIR
TECHNIQUE. THE RESULTS OF THE STUDIES REVEAL THAT THE ASME SECTION XI WELD REPAIR TECHNIQUE WILL PRODUCE A REPAIRED STRUCTURE
HAVING A SUFFICIENTLY HIGH LEVEL OF RESIDUAL STRESSES COULD HAVE AN INSUFFICIENT MARGIN OF SAFETY AGAINST FRACTURE. ADDITIONAL
RESEARCH IS NEEDED TO PERFECT MODIFICATIONS TO THE PRESENT PROCEDURE SO THAT RESIDUAL STRESSES ARE MINIMIZED OR ELIMINATED IN THE
REPAIRED STRUCTURE. RES NOTES THAT SUCH A PROGRAM IS ALREADY UNDERWAY UNDER EPRI SPONSORSHIP; RES IS FOLLOWING THIS WORK.

_ _ _ .
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R1230320 MM ISSUED RILS CONTINUED MM PAGE: 117'

PFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 03/01/80 ACTUAL RESP. DATE: 12/19/79 USER OFFICE REVIEWER: L. SHAD-

MMM NRR : AP7LICATION TO THE REGULATORY PROCESS MMM

THE TESTS DESCRIBED IN THE RIL ACCOMPLISHED THEIR PURPOSE, WHICH WAS TO MEASURE THE FRACTURE BEHAVIOR OF HALF-BEAD WELD REPAIRS IN
A PRESSURE VESSEL AT TEMPERATURES NEAR RT/HDT AND ON THE UPPER SHELF. SOUND, CRACK-FREE WELDS WERE PRODUCED, WHICH BEHAVED AS WELL
AS BASE METAL WHEN THE VESSEL WAS PRESSURIZED AT THE UPPER-SHELF TEMPERATURE. HOWEVER, THE TECHNIQUE LEFT RESIDUAL TENSILE
STRESSES OF YIELD STRENGTH MAGNITUDE NORMAL TO THE WELD IN THE MATERIAL ADJACENT TO THE WELD. WHEN A LARGE FLAW WAS PLACED IN THE
RESIDUAL STRESS REGION AND THE VESSEL WAS PRESSURIZED AT THE RT/HDT TEMPERATURE, THE CRACK POPPED IN ABOUT 2 INCHES AT A PRESSURE
OF 0.4 TIMES DESIGN AND POPPED THROUGH THE WALL AT ABOUT DESIGN PRESSURE. TO EXPLAIN THIS FRACTURE BEHAVIOR, THE EFFECTS OF
RESIDUAL STRESS MUST BE CONSIDERED ADDITIVE TO THE EFFECTS OF PRESSURE WHEN THE TEMPERATURE IS IN THE TRANSITION REGION. THE
TESTS DESCRIBED IN THE RIL DO NOT ADDRESS FRACTURE BEHAVICR WHEN THE UPPER-SHELF ENERGY HAS BEEN REDUCED BY IRRADIATION.
ALTHOUGH SECTION SI 0F THE ASME B&PV CODE PERMITS IT, NO HALF-BEAD WELD REPAIRS OF S!GNIFICANT DEPTH WITHOUT POST-WELD STRESS
RELIEF HAVE BEEN PERMITTED IN THE REACTOR COOLANT PRESSURE BOUNDARY. HOWEVER, PERMTSSION TO DO SO WILL PROBABLY BE REQUESTED IN
THE FUTURE. WE CONCLUDE THAT HALF-BEAD WELD REPAIR WITHOUT STRESS RELIEF CANNOT BE PERMITTED WITHOUT A FRACTURE ANALYSIS THAT
MEETS THE REQUIREMENTS OF SECTION XI SUPPLEMENTED AS FOLLOWS A) THE EFFECT OF A POSTULATED FLAW IN THE REGION OF HIGH RESIDUAL
STRESS MUST BE EVALUATED. THE ASSUMED SIZE OF SUCH FLAW MUST BE JUSTIFIED BY CONSIDERATION OF THE POST WELD NDE PROCEDURES USED.
AND THE POSSIBILITY OF RECURRENCE OF THE CONDITIONS THAT CAUSED THE ORIGINAL FLAW (I.E., IF THE FLAW WAS SERVICE-INDUCED, ANY .

MEASURES TAKEN TO REDUCE FATIGUE USAGE OR OTHER CAUSES OF CRACKING SHOULD BE CONSIDERED). B) THE brs'ECTS OF RESIDUAL STRESS. AS'
REPORTED IN THIS RIL, MUST BE ADDED TO THE EFFECTS OF PRESSURE AND OTHER LOADS IN CALCULATING K1 FOR THE POSTULATED FLAW.

MMM NRR IMPACT OF RESULTS MMM

FRACTURE ANALYSIS AT UPPER-SHELF TEMPER AT'JRES WILL REQUIRE CONSIDERATI0H ON A CASE-BY-CASE BASIS. THERE IS A POTENTIAL CONFLICT
BETWEEN REGULATORY PRACTICE AND CURRENT PROVISIGHS OF THE ASME CODE. SECTION SI, PARAGRAPH IWB-4320. THE CONCLUSIONS OF THIS RIL
WILL BE TRANSMITTED TO THE RESPONSIB8F CODE BODY WITH THE SUGGESTION THAT THE REFERENCED MATERIAL DESCRIBING THE TEST PROGRAM JUST

- COMPLETED BE CONSIDERED. OUR GOAL WILL BE TO OBTAIN AN ADDITIONAL REQUIREMENT IN PARAGRAPH IWB-4320 THAT CALLS FOR THE FRACTURE
| ANALYSIS DESCRIBED ABOVE.

MMM NRR COMMENTS AND REMARKS MMM

SOME EDITORIAL CORRECTIONS AND SUGGESTED CHANGES IN WORDING. WHICH DO NOT AFFECT THE CONCLUSIDMS, HAVE BEEN FORWARDED TO THE
ORIGINATOR OF THE RIL.

i
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATES- 08/24/81 ..'*
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 118 t

'nu ISSUED RILS M4

RIL N08 79-069 DATE ISSQgat 11/19/79 RIL TITLE INTEGRID. GEOPHYS, 8 GE0 LOG. STUDY OF H. MADRID FAULT ZONEL

RESEARCN REVIEW GROUP NO.: 3-01 0-00 SPONSORING OFFICE (S): NRR, SD

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

AN INTEGRATED GEOPHYSICAL AND GEOLOGICAL STUDY OF THE TECTONIC FRAMEWORK OF THE 38TH PARALLEL LINEAMENT IN THE VICINITY OF ITS
INTERSECTION WITH THE EXTENSION OF THE NEW MADRID FAULT ZONE

RES COMMENTS

THIS RIL IS AN INTERIM REPORT REFLECTING INFORMATION AVAILABLE AS OF 1978. THIS INFORMATION RELATES TO A STUDY DESIGNED TO DEFINE
THE STRUCTURAL SETTING AND TECTONIC HISTORY OF THE AREA TO REALISTICALLY EVALUATE EARTHQUAKE RISKS IN THE SITING OF NUCLEAR POWER
PLANTS. WHILE THESE INTERIM RESULTS ARE NOT DEFINITIVE. RES RECOMMENDS THAT THE CURRENT PRACTICE OF EXTENDING THE NEW MADRID
1811-1812 EARTHQUAKES NORTH OF THE ROUGH CREEK FAULT ZONE (381H PARALLEL LINEAMENT) BE CONTINUED UNTIL ADDITIDHAL DATA BEING
DEVELOPED INDICATE THAT THIS PRACTICE SHOULD BE CHANGED. WE ALSD RECOMMEND THAT THE INFORMATION IN NUREG/CR-0449 BE CONSIDERED BY
SD AND NRR AS INPUT TO THE DEVELOPMENT OF A TECTONIC PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND -
GUIDE FOR ONGOING STUDIES IN THE AREA.

DOCUMENT ISSUED: NUREG/CR-0449.

l
- - - - - - _ - _
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R1230320 hw ISSUED RILS CONTINUED MM PAGE: 119

FICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 03/19/80 ACTUAL RESP. DATE: 01/28/80 USER OFFICE REVIEWER: J. KNIGHT

APPLICATION TO THE REGULATORY PROCESS **dWWW NRR *

THIS STUDY AS A PART OF THE 'NEW MADRID SEISMOTECTONIC STUnY WHICH IS A COORDINATED PROGRAM OF GEOLOGICAL, GEOPHYSICAL. AND
SEISMOLOGICAL INVESTIGATIONS OF THE AREA WITHIN A 200 MILE RADIUS OF NEW MADRID, MISSOURI. THE PURPOSE OF THE RESEARCH IS TO
DEFINE THE STRUCTURAL SETTING AND TECTONIC HISTORY OF THE AREA TO FACILITATE EVALUATION OF EARTHQUAKE RISK IN THE SITING OF NUCLEAR
FACILITIES. A GOAL OF THIS PROGRAM IS THE PRODUCTIDH OF SEISM 0 TECTONIC AND SEISMIC ZONING MAPS OF THE STUDY AREA. INTERPRETATION
OF THE DATA IS AT A PRELIMINARY STAGE. THE RESULTS TO DATE HAVE ADDED TO THE GENERAL KNOWLEDGE OF THE STAFF EVEN THOUGH IT IS TOO
EARLY IN THE PROGRAM TO MAKE DIRECT APPLICATION TO THE LICENSING PROCESS.

MMM NRR IMPACT OF RESULTS ***

WiiILE THE INTERIM RESULTS ARE NOT DEFINITIVE, THEY TEND TO CONFIRM THE CONSERVATISM INHERENT IN THE CURRENT PRACTICE OF EXTENDING
THE NEW MADRID 1811-1812 EARTHQUAKES, NORTH OF THE 38TH PARALLEL LINEAMENT I:4 LICENSING PROCEDURES.

NwM NRR COMMENTS AND REMARKS **N

HONE

.

_ _ . _ _ _ _ _ _ _ _ _ _ _
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R1230320 RESEARCH PROJECT' CONTR08 SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RISULTS UTILIZATION REPORT PAGE: _120

Mu ISSUED RILS M*
,

RTL NO: 79-070 DATE ISSUED: 11/19/79 RIL TITLE: SEISMICITY 8 TECTONIC RELATION OF NEMAHA UPLIFT IN.0K.

RESEARCH REVIEW GROUP NO.: 3-01 0-00' SPONSORTNG OFFICE (S): HRR,. SD

PROJECTS INVOLVED

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL L E A_Q

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

.5EISMICITY AND TECTONIC RELATIONSHIPS OF THE NEMAHA UPLIFT IN OK, PART II, JAN. 1979

QFS COMMENTS
.

THIS RESEARCH IS BEING CONDUCTED TO STUDY THE EARTH SCIENCE PARAMETERS OF fHE NEMAHA UPLIFT AND THE MIDCONTINENT GRAVITY ANOMALY.
THIS RIL FORWARDS THE REPORT WHICH PRESENTS RESULTS OF PHASE II 0F A 3-PHASE REPORT RES RECOMMENDS THAT THE INFORMATION CONTAINED
IN NUREG/CR-087S BE CONSIDERED BY SD AND NRR AS INPUT TO THE DEVELOPMENT OF A TECTONIC PROVINCE OR SEISMIC ZONING MAP OF-THE
EASTERN U.S. AND TO PROVIDE A BASIS AND GUIDE FOR ONGOING STUDIES IN THE AREA.

DOCUMENT ISSUED: NUREG/CR-0875 (ALSO SEE RIL #66, 11/16/79 AND NUREG/CR-0666).

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 03/19/80 ACTUAL RESP. DATE: 12/12/79 USER OFFICE REVIEWER: J. KNIGHT

DMM NRR APPLICATION TO THE REGULATORY PROCESS MMM

SITING IN OKLAHOMA, KANSAS AND NEBRASKA HAS BEEN MADE MORE DIFFICULT BY THE CONTROVERSY OVER THE ASSOCIATION OF SEISMICITY WITH THE
NEMAHA RIDGE. WITH EXCEPTION OF NEW EARTHQUAKE DATA, THE DATA DESCRIBED IN THE REPORT IS NOT DIRECTLY APPLICABLE TO THE REGULATORY
PROCESS. PHASE III SHOULD PROVIDE THE USEABLE DATA.

UWu NRR IMPACT OF RESULTS MmW

THE PROJECT HAS NOT BEEN COMPLETED, NOR FINAL CONCLUSIONS DRAWN. THE GEOLOGIC AND SEISMIC DATA BASE HAVE BEEN BROADENED.
PRELIMINARY SEISMIC DATA SUGGESTS A ZONE OF EARTHQUAKES BEGINNING NEAR EL RENO STRIKING NORHTEAST AND CUTTING DIAGONALLY ACROSS THENEMAHA STRUCTURE, A CONCENTRATION NEAR WILSON AND SEVERAL EPICENTERS PARALLEL THE NORTHERN FRONT OF OUACHITAS. ALSD. THE
EARTHQUAKE TO DATE SUPPORTS STAFF CONCLUSION THAT THE LEVEL OF SEISMICITY IS LOW FOR NORTHEAST OKLAHOMA. THE LARGEST MAGNITUDERECORDED WITHIN 10-20 KM OF THE BLACK FOX-SITE IS 1.4. THE LOW LEVEL OF SEISMICITY ALSO APPLIES TO WESTERN OKLN40MA AND POSSIBLY
THE PANHANDLE. WHEN COMPLETE. THE GEOLOGIC AND SEISMIC DATA ARE IN. HOPEFULLY. THE STAFF WILL BE ABLE TO CONCLUSIVELY DETERMIME IF
THE NEMAHA UPLIFT IS A TECTONIC STRUCTURE AND RELATE THE SEISMICITY TO THE CAUSITIVE STRUCTURE .THEREBY, MORE CONCLUSIVELY
DEFINING THE SSE FOR NEW PLANTS IN THE AREA.

udW NRR COMMENTS AND REMARKS MMM

NONE .

_ - . - _ = = _ . _ = _ _ = . . _ . _ _ ____
_
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R1230320 MM ISSUED RILS CONTINUED ww PAGE: 12t

0FFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 03/19/80 ACTUAL RESP. DATE: 03/19/80 USER OFFICE REVIEWER: R. MINOGUE

duw SD : APPLICATICN TO THE REGULATORY PROCESS MMM

SD RECOGNIZES THAT THE NUREG REPORTS REPRESENT ONLY A PORTION OF A FIVE YEAR PROGRAM. NONTHELESS. THEY SHOULD PROVIDE USEFUL INPUT
FOR HRC STANDARDS DEVELOPMENT PARTICULARLY :.N REGARD TO A POSSIBLE REVISION OF APPENDIX A TO CFR PART 100, AND THE DEVELOPMENT OF
TECTONIC PROVINCE OR SEISMIC ZONING MAPS OF THE EASTERN UNITED STATES.

Uwm SD IMPACT OF RESULTS MWu (NO DATA AVAILABLE)

MdM SD COMMENTS AND REMARKS MMM (NO DATA AVAILABLE)*

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 98/24/81
REQUESTOR PBC RESEARCH RESUL."S UTILIZATION REP 0ET PAGE: 122.

|um ISSUED RILS WM
|

|

RIt'NO: 79-071 DATE ISSUED '11/19/79 PIL TITLE: REGIONAL TECTONICS.AND SEISMICITY OF E. NEBRASKA ANNUAL RPT. ]

RESEARCH RtscEW GROUP NO. 3-01 0-00 SPONSORING OFFICEfS): NRR, SD

PROJECTS INVOLVED j

FIN e PROJECT TITtE RES UNIT RES.'TTCHNICAL LEAD

REFERENCE DATA WILL 3E PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

REGIONAL TECTONICS AND SEISMICITY OF EASTERN NEBRA$KA ANNUAL REPORT - JUNE 1, 1977 - MAY 30, 1978

RES COMMENTS

THE PURPOSE OF THIS RESEARCH IS TO STUDY THE EARTH SCIENCd PARAMETERS OF THE NEMAHA UPLIFT AND THE MIDCONTINENT GRAVITY ANOMALY.
KNOWLEDGE OF5THESE GEOLOGICAL STRUCTURES IS NEEDED TO DETERMINE WHETHER OR NOT THEY ARE LGCALIZERS OF EARTHQUAKES. THE INFORMATION
GAINE0 IS OF IMPORTANC's IN THE SITING AND LICENSING OF NUCLEAR POWER PLANTS.

THIS INTERIM REPORT PRESENTS AND INTERPRETS INFORMATION OBTAINED CETWEEM JUNE 1, 1977 TO MAY 30, 1978.

RES RECOMMENDS THAT THE INFORMATION CONTAINED IN NUREG/CR-0876 BE CONSIDERED BY SD AND NRR AS INPUT TO THE DEVELOPMENT OF A
TECTONIC PROVINCE nR SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND GUIDE FOR ONGOING STUDIES IN THE AREA.

I

'

.
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R1230320 M* ISSUED RILS CONTINUED mP 'PAGE: 123

0FFICE HRR TMPACT STATEMENT (

SCHED. RESP. DATE: 03/19/80 LCTUAL RESP. DATE: 03/12/80 USER OFFICE REVIEWER: J. KNIGHT
-. ,

num NRR * APPLI;ATION TO THE REGULATORY PROC'S$ umu
,

THE PURPOSE OF THIS RESEARCH IN THE CENTRAL STABLE REGION IS AN ATTEMPT TO DETERMaNE THE REASONS FOR, A:4D SOURCE 0F LARCi' EARTH-
GUAKES IN THE EASTERN UNITED STATES. THIS NEBRASKA EFFORT CONSTITUTES A PORTION OF A COOPERATIVE GEOLOGIC. SEISMIC, ANE
GEOPHYSICAL EFFORT OF THE STATE GEOLOGICAL SURVEYS OF OKLAHOMA, KANSAS. HEBRASKA. IOWA. AND MINNESOTA TO STUDY THE EARTH SCIENCE-
PARAMETERS.0F THE NEMAHA UPLIFT AND THE MIDCONTINENT GRAVITY APCMALY, THIS REPORT (NUREG/CR-0876) PRIMARILY ADDRESSES THE GEOLOGY.
STRUCTURE. TECTONICS, AND SEISMICITY OF SOUTHEASTERN NEBRASKA IN THE VlCINITY.0F THE HUMBOLDT FAULT ZONE (A GE0 LOGIC STRUCTURE HEAR
THE NEMAHA UPLIFT). THIS NEBRASKA RESEARCH PROGRAM. IN CONJUNCTIDH WITH OTHER' REGIONAL EFFORTS. IS TO SERVE AS AN AID TO THE NRC.
IN DEVELOPING A RATIONAL EVALUATION OF EARTHQUAKE RISK AS IT APPLIES TO THE SITING. DESIGN AND REEVALUATION OF NUCLEAR FACILITIES
LOCATED WITHIN THE STUDY REGION.

NMW NRR * IMPACT OF RESULTS MMM

THIS RESEARCH EFFORT HAS INCREASED OUR KNOWLEDGE OF THE GEOLOGY, STRUCTURE. TECTCHICS AND SEISMIC 1 Y OF EASTERN NEBRASKA.(V1CINITY
OF THE NEMAHA UPLIFT). BUT HAS NO DIRECT IMPACT ON LICENSING.

WMN HRR * COMMENTS AND REMARKS 4

NUREG/CR-0876 CONSTITUTES ONLY A PORTION OF A MAJOR REGIONAL EFFORT DIRECTED TOWARD DETERMINATION OF THE SOURCES OF SEISMICITY IN
THE MIDCONTINENT AREA IN THE VICINITY OF THE MIDCONTINENT GRAVITY ANOMALY AND THE NEMAHA UPLIFT. THIS NUREG. COMBINED WITH THE
OTHER RESEARCH REPORTS HAS THE POTENTI AL FOR HELPING TO RESOLVE ONE OF THE MAJOR QUESTIONS PERPETUALLY CONFRONTING THE NUCLEAR
REGULATORY COMMISSION WHEN ASSESSING HUCLEAR POWER PLANT APPLICATIONS IN THE MIDCONTINENT AREA - NAMELY. WHAT IS THE SOURCE (OR
MOST LIKELY SOURCE) 0F SEISMICITY OCCURRING IN THE VICINITY OF THE NEMAHA UPLIFT AND MIDCONTINENT GRAVITY ANCMALY. SINCE THI3
REGIONAL STUDY IS QUITE COMPREHENSIVE. PERIPHERAL STUDIES. APPARENTLY NOT DIRECTLY-RELATED TO EITHER THE KEMAHA UPLIFT OR THE
MIDCONTINENT GRAVITY ANOMALY. HAVE BEEN CONDUCTED. IN THE CASl 0F THIS NUREG. THE REPORT ENTITLED 'RELATIDH OF EARTHQUAKE '

EPICENTERS TO GLACIATION.' IS SOMEWHAT PERIPHERAL TO THE MAIN PURPOSE OF THE OVERALL RESEARCH EFFORT BUT DOES ADDRESS A GENERIC
ISSUE OF SOME RELEVANCE.

OFFICE SD IMPACT STATEMENT

SCHED. RESP. DATE: 03/19/30 ACTUAL RESP. DATE: 03/19/80 USER OFFICE REVIEWER: R. MINOGUE

Wuh SD : APPLICATION TO THE REGULATORY PROCESS MWM r

SD RFCOGNIZES THAT THE NUREG REPORTS REPRESENT ONLY A PORTI0h 0F A FIVE YEAR PROGRAM. NONETHELESS. THEY SHOULD PROVIDE USEFUL
INPUT FOR NRC STANDARDS DEVF.0PMENT PARTICULARLY IN REGARD TO A POSSIBLE REVISION OF APPENDIX A TO CFR PART 100. AND THE DEVELOP- ,

MENT OF TECTONIC PROVINCE D SEISMIC ZONING MAPS OF THE EASTERN UNITED STATES. |

MWN SD . IMPACT OF RESULTS WMM (NO DATA AVAILABLE)

NEM SD : COMMENTS AND REMARK $ MMM (NO DATA AVAILABLE)

,

r

-____ _ ___ - _ _ - n ,



_ _ _ _ _ _ _

,
.

-

41230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DtTE: 05/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 124

** ISSUED RILS Mm

RIL N0' 79-072 DATE ISSUED: 11/16/79 RIL TITLE: NEW ENGLAND SEISM 0 TECTONIC STUDY ACTIVITIES FY77 8 78

RESEARCH REVIEW C200P N9.' 3-11 0-00 SPONSORING OFFICE (S): NRR, SD

PROJECTS INVOLVED

FIN # P_ROJECT TITLE RES UNIT RES. TECHMICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

HEW ENGLAND SEISMOTECTCNIC STUDY ACTIVITIES DURING FISCAL YEARS 1977 AND 1978

RES COMMENTS

THE NEW ENGLAND SEISM 0 TECTONIC STUDY IS A S-YEAR PROGRAM TO STUDY THE GEOLOGY AND SEISMICITY OF NEW ENGLAND AND CONTIGUQUS AREAS TO
ASSESS THE FOTENTIAL SEISMIC HAZARD TO PRaSPECTIVE NUCLEAR POWER PLANT SITES IN THE REGION. PRELIMINARY RESULTS THUS FA9 DOCUMENT
THE PROMINENCE OF FAULTING IN THE REGION AND DEMONSTRATE THE EFFECTIVENESS OF REMOTE-SENSING, MAGNETIC-LINEAMENT AND
GRAVITY-LINEAMENT ANALYSES TO REVEAL FAULTS IN THE REGION. THE REPORTS FORWARDED WITH RIL DESCRIBE THE STUDY FROM JULY 1 1977
TO JUNE 30, 1978.

RES RECOMMENDS THAT THE INFORMtTION CCNTAINED IN NUREG/CR-0081 AND NUREG/CR-0930 BE CONSIDERED BY SD AND NRR AS INPUT TO THE
DEVELOPMENT OF A TECTONIC PROVINCE CR SEISMIC ZCHING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND GUIDE FOR ONGOING STUDIES
IN THE AREA.

DOCUMENTS ISSUED: NUREG/CR-0081; HUREG/CR-0930.

.

_ _ _ _ _ _ .
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R1230320 *w ISSUED RILS CONTINUED MM PAGE: 125

pFFTCE: HRR IMPACT STATEMENT

SCHED. RESP. DATE: 03/16/80 ACTUAL RESP. CATE 01/11/80 USER OFFICE REVIEWER J. KNIGHT

M*M NRR * APPLICATION TO THE REGULATORY PROCESS ***

THE STUDY IS A COOPERATIVE EFFORT AMONG FEDERAL AGENCIES, UNIVERSITIES, AND STATE GEOLOGICAL SURVEYS IN A PROGRAM TO STUDY THE
GEOLOGY AND SEISMOLOGY OF NEW ENGLAND, WITH THE INTENT TO PROVIDE A STRONG BASIS FOR THE ASSESSMENT OF THE SEISMIC HAZARD IN THE
REGION IN ACCORDANCE WITH NRC REGULATIONS. THE SUBJECT NUREG'S ARE A SUMMARY OF THE RESULTS OF THE FIRST 2 YEARS ACTIVITY OF A S
YEAR PROGRAM. THE RESUL($ HAVE ADDED GREATLY TO THE GENERAL KNOWLEDGE OF THE STAFF. |

Www NRR 2 IMPACT OF RESULTS Wuw

THE RESULTS HAVE THUS FAR HAD NO DIRECT IMPACT ON LICENSING DECISIONS. THEY TEND, HOWEVER. TO CONFIRM PAST CONCLUSIONS THAT
CURRENT SEISMICITY, DETECTED BY INSTRUMENTS, IS CONCENTRATED IN THE SAME GENERAL AREAS AS HISTORIC EARTHCUAKES RECORDED DURING THE
PAST SEVERAL HUNDRED YEARS; AND THERE IS NO DEMONSTRATABLE CORREL ATION BETWEEN SEISMICITY AND NAPPED FAULTS.

Man NRR I COMMENTS AND REMARKS wwM

AN ADDITIONAL 3ENEFIT OF THIS PROGRAM IS THAT IT HAS DEMONSTRATED THE EFFECTIVENESS OF IDENTIFYING FAULTS USING REMOTE SENSING
TECHNIQUES. IT IS RECOMMENDED THAT THE INFORMATION CONTAINED IN NUREG/CR-0939 AND NUREG/CR-0031 BE USED AS INPUT TO THE CONSTRUCT-
ION OF A SEISM 0 TECTONIC MAP AND TO PROVIDE A BASIS AND GUIDE FOR ONGOING STUDIES.

- - . _ - -
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
PAGE8 126

REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPCRT
ha ISSUED RILS MM

RIL N0' 79-073 DATE ISSUED: 11/16/79 RIL TITLE: IN VIVO COUNTING AT SELECTED URANIUM MILLS

SPONSORING OFFICE (5): SD (79-5)RESEARCH REVIEW GROUP NO.: 5-23 0-00

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUBJECT / DESCRIPTION

IN VIVO CCUNTING AT SELECTED URANIUM MILLS

RES COMMENTS

THIS RESEARCH PROJECT PROVIDED MEASUREMENTS OF THE INTERNAL DEPOSITIDH OF URANIUM IN THE LUNGS AND RADIUM IN THE SKELETON OF
URANIUM MILL WORKERS. THE IN VIRO COUNTING WAS CONDUCTED AT THE NINE MILL SITES. NO WORKER HAD MORE THAN THE MAXIMUM PERMISSIBLE
ORGAN BURDEH.

RES RECOMMENDS THAT RESULTS PRESENTED IN NUREG/CR-0841 BE USED BY SD IN DETERMINING THE VALUE OF TAKING IN VIRO MEASUREMENTS AT
MILL SITES.

DOCUMENT ISSUED: NUREG/CR-0841.

OFFICE 2 SD IPPACT STATEMENT

SCHED. RESP. DATE: 03/16/80 ACTUAL RESP. DATE: 05/22/80 USER OFFICE REVIEWER: S. MCGUIRE

NNd SD APPLICATION TO THE REGULATORY PROCESS **M

THE RESEARCH PERFORMED ON IN VIVO COUNTING OF URANIUM MILL WORKERS BEARS DIRECTLY ON BI0 ASSAY REQUIREMENTS AT URANIUM MILLS. NRC'S
POLICY ON BI0 ASSAY AT URANIUM MILLS IS CONTAINED IN REGULATORY GUIDE 8.22, 'BI0 ASSAY AT URANIUM MILLS.'

NMW SD IMPACT OF RESULTS *NN

~THE RESEARCH DEMONSTRATED THAT URANIUM CONCENTRATION IN THE LUNGS OF URANIUM MILL WORKERS WERE NOT HIGHER THAN EXPECTED. THE
RESEARCH ALSO DEMONSTRATED THAT COMMERCIALLY AVAIL ABLE IN VIVO COUNTING FOR NATURAL URANIUM USING MOBILE TRUCK MOUNTED COUNTERS IS
NOT SUFFICIENTLY SENSITIVE TO DETECT URANIUM IN MILL UCRKERS. SUCH IN VIVO COUNTING IS NOT A USEFUL TOOL AT URANIUM MILLS.

NMW SD - COMMENTS AND REMARKS M*N

THE RESEARCH PERFORMED WAS QUITE USEFUL.

L
- . _ _ _ _ _ _ _ .
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R1230320 RESEARCH PROJECT CONTROL SYSTEM ' REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 12T

MM ISSUED RILS WM ,

.

'

RIL'NO 79-074' DATE ISSUED 11/16/79 RIL TITLE: STEADY-STATE FUEL ROD BEHAVIOR CODE: FRAPCON-1

RESEARCH REVIEW GROUP NO.* 1-12 0-00- SPONSOR!aa OFFICE (S): MRR, SD

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD-

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUBJECT / DESCRIPTION

STEADY-STATE FUEL ROD BEHAVIOR CODE: FRAPCON-1

RES COMMENTS
i
! THIS RIL TRANSMITS THE DESCRIPTION AND ASSESSMENT DOCUMENTATION OF THE LATEST VERSION OF THE STEADY-STATE FUEL ROD BEHAVIOR CODE -

FRAPCON-1. FRAPCON-1 IS A FORTRAN IV COMPUTER MODEL WHICH CONSIDERS THE COUPLED EFFECTS OF FUEL AND CLADING DEFORMATION TEMPERA-'1
,

THE CODE '

TURE, AND INTERNAL GAS PRES $URE ON THE OVERALL RESPONSE CHARACTERISTICS OF A FUEL ROD OPERATING UNDER MORMAL CONDITIONS.d

IS USED: 1) AS A BE CODE TO INITI ALIZE THE CURRENT RES BEST ESTIMATE TRANSIENT CCDEs 2) AS A STAND-ALONE, 3EST ESTIMATE STEADY-'

: STATE CODE; OR 3) AS A LICENSING TOOL WITH APPROPRIATE EM MODELS SUPPLIED BY NRR.

]

; MMMMM NO OFFICE IMPACT STATEMENTS MMNNM
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 128

ud ISSUED RILS **

RIL NO 79-07S DATE_lilV12: 11/27/79 RIL TITLE: INVENTORY, DETECTION, CATALOG & MAP OF OKLU10MA EARTHQUAKES

RESEARCH REVIEW GROUP N0.+ 3-01 0-00 SPONSORING OFFICE (S): NRR, SD

PROJECTS INVOLVED

FIN t PROJECT TITLE RES UP[lI RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

INVENTORY, DETECTION, AND CATALOG OF OKLAHOMA EARTHQUAKES AND EARTHQUAKE MAP OF OKLAHOMA, MAP GM-19

RES COMMENT 1

THIS RESEARCH WAS A COOPERATIVE GEOLOGIC, SEISMIC AND GEOPHYSICAL EFFORT TO STUDY THE EARTH SCIENCE PARAMETERS OF THE NEMAHA UPLIFT
AND THE MIDCONTINENT GRAVITY ANOMALY. A KNOWLEDGE OF THESE GEOLOGIC STRUCTURES IS OF VITAL IMPORTANCE IN THE SITING AND LICENSING
OF HUCLEAR POWER PLANTS. PROJECT WORK IS SEPARATED INTO THREE PHASES. THIS RIL WITH ITS ENCLOSURES PRESENTS RESULTS OF WORK
COMPLETED IN PHASE I.

RES RECOMMENDS THAT THE INFORMATION IN THE INVENTORY BE CONSIDERED BY SD AND NRR AS INPUT TO THE DEVELOPMENT OF A TECTONIC
PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND GUIDE FOR ONGOING STUDIES.

DOCUMENTS ISSUED: MAP GM-19; REPORT: INVEN! DRY, DETECTION AND CATALOG OF OKLAHOMA EARTHQUAKES.

--
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R1230320 km ISSUED P.IiG UUNTIMUED ww PAGE 129

pFFICFt NRR IMPACT STATEMENT,

SCHED. RESP. DATE: 03/27/80 ACTUAL RESP. DATE 01/28/80 USER OFFICE REVIEWER: J. KNIGHT

Nuw MRR I APPLICATION T0 THE REGULATORY PROCESS NMM

THIS RESEARCH IS PART OF A COOPERATIVE GEOLOGIC, SEISMIC AND GEOPHYSICAL' EFFORT OF THE STATE CE0 LOGICAL SURVEYS OF OKLAHOMA,
KANSAS, NEBRASKA, IOWA, AND MINNESOTA TO STUDY THE EARTH SCIENCE PARAMETERS OF THE MIDCONTINENT GRAVITY ANOMALY. THE OVERALL GOAL.

OF THIS PROGRAM IS TO ESTABLISH A STRONG BASIS FOR nFTERMINING THE SEISMIC RISK FOR NUCLEAR POWER FACILITIES IN THESE SECTIONS OF
THE CENTRAL STABLE REGION. IT IS TOO EARLY IN THL PROGRAh FOR THE DATA TO HAVE DIRECT APPLICATION TO THE LICENSING PROCESS,
HOWEVER, WSEN ALL IHFORMATION HAS BEEN INTERPRETED AND SYNTHESIZED, IT WILL BE USED TO DEVELOP A SEISM 0 TECTONIC. PROVINCE OR'

SEISMIC ZON143 MAP.

NMM HRR IMPACT OF RESULTS.Muw

THE RESULTS OF THIS RESEARCH HAVE NOT HAD A DIRECT IMPACT ON LICENSING ACTIVITIES HOWEVER. THEY HAVE ADDED TO OUR GENERAL#

KNOWLEDGE PEGARDING THE TECTONIC SETT!HG OF THE REGION IN WHICH OKL AHOMA LIES AND HAVE PROVIDED A COMPLETE CATALOCUE AND,

EARTHQUAKE MAP OF OKLAHOMA.
|

!
;

mMM NRR * COMMENTS AND PEMARKS MMM

IT IS RECOMMENDED THAT THE DATA IN ' INVENTORY, DETECTION AND CATALOG OF OKLAHOMA EARTHQUAKES AND EARTHQUAKES MAP DN GM-19' BE
CONSIDERED BY THE OFFICE OF STANDARDS DEVELOPMENT AND THE OFFICE OF NUCLEAR REACTOR REGULATION AS INPUT TO THE DEVELOPMENT OF A'

TECTONIC PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND GUIDE FOR ONGOING STUDIES IN. THE AREA.

OFFICEt SD IMPACT STATEMENT

i SCHED. RESP. DATE: 03/27/80 ACTUAL RESP. DATE: 03/19/80 USER OFFICE REVIEWER R. MINOGUE

wWM SD . APPLICATION TO THE REGULATORY PROCESS MMM
i

SD RECOGNIZES THAT THE NUREG REPORTS REPRESENT ONLY A PORTION OF A FIVE YEAR PROGRAM. HONETHELESS, THEY SHOULD PROVIDE USEFUL'

INPUT FOR NRC STANDARDS DEVELOPMENT PARTICULARLY IN REGARD TO A POSSIBLE REVISION OF APPENDIX A TO CFR PART 100, tHD THE
DEVELOPPENT OF TECTONIC PROVINCE OR SEIS'11C ZONING MAPS OF THE EASTERN UNITED STATES.-

I a

MMM SD s IMPACT OF RESULTS M*N (NO DATA AVAILABLE)
i

NMM SD COMMENTS AND REMARKS MMM (NO DATA AVAILABLE) ,

i
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R1230320 RESEARCH PROJECT CONTROL SYSTEM- REPORT RUN DATES 08/24/St.
REQUESTOR: PRC RESEARCH RESULTS UTILIZATIDH REPORT PAGE* 130

hu ISSUED RILS uw

RIL NO: 79-076 DATE ISSUED: 12/28/79 RIL TITLE: ANNEALING OF IRRADIATED REACTOR PRESSURE VESSELS

RESEARCH REVIEW CROUP No.: 1-20 0-00 SPONSORING OFFICE (S): HRR, SD

PROJECTS INVOLVED

FIN 9 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

ANNEALING OF IRRADIATED REACTOR PRESSURE VESSELS

RES COMMENTS

YHE RESEARCH PROJECT REVIEWED THE INFORMATION DEVELOPED OVER THE PAST IS YEARS ON THE USE OF POST-IRRADIATION HEAT TR' TMENT
(ANNEALING) TO RECOVER THE PRE-IRRADIATION PROPERTIES OF REACTOR VESSELS OF COMMERCIAL NUCLEAR POWER PLANTS FOR COMMERCIAL SAFE
OPERATION. THE INFORMATION IS TO BE VIEWED AS PROVIDING A BACKGROUND FOR INTERPRETING CURRENT AND EUTURE RESEARCH ACTIVITIES AND
POTENTIAL LICENSING APPLICATIONS OF VESSEL STEEL ANNEALING.

DOCUMENT ISSUED: NUREG/CR-0486.

!
0FFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 04/28/80 ACTUAL RESP. DATE: 0S/19/80 USER OFFICE REVIEWER: P. RANDALL
|

UMN SD : APPLICATION TO THE REGULATORY PROCESS MMd

AS AN INTERIM PROGRESS REPORT ON THE FEASIBILITY STUDIES SPONSORED BY THE NRC AND OTHERS THE RIL IS A VERY SATISFACTORY REPORT.
CONCLUSIONS AND RECOMMENDATIONS HAVE NOT YET BEEN MADE, HENCE NO COMMENTS REGARDING APPLICATION OF THE FINDINGS ARE IN ORDEF AT
THIS TIME.

DUM SD : IMPACT OF RESULTS MMM (NQ DATA AVAILADLE)

*acM SD ' COMMENTS AND REMARKS MMM (NO DATA AVAILABLE)

. . . _ _ _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 88/24/88
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE 131

Mu ISSUED RILS wm

RIL NO: 79-077 DATE ISSUED: 12/28/79 'RIt TITLE: ORIGIN OF SURFACE LINEAMENTS IN NEMAHA COUNTY, KANSAS
,

RESEARCN REVIEW GROUP NO.: 3-01 0-00 SPONSORING OFFICEts): NRR, SD

PROJECTS INVOLVED

FIN 9 . PROJECT TITLE R ES.. UNIT RfS. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

ORIGIN OF SURFACE LINEAMENTS IN HEMAHA COUNTY, KANSAS

RES COMMENTS

THE PURPOSE OF THIS RESEARCH WAS TO GAIN A BETTER UNDERSTANDING OF THE SOURCES OF EARTHQUAKES THAT HAVE OCCURRED AS AN AID TO
DEVELOPING A MORE RATICHAL EVALUATION OF EARTHQUAKE RISK AS IT APPLIES TO THE SITING AND DESIGN OF NUCLEAR FACILITIES.

RES RECOMMENDS THAT INFORMATION IN NUREG/CR-0321 BE CONSIDERED BY SD AND NRR AS INPUT TO THE DEVELOPMENT OF A TECTONIC PROVINCE OR
SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A B AS, J AND GUIDE FOR ONGOING STUDIES IN THE AREA.

DOCUMENT ISSUED: NUREG/CR-0321

i
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'R1230320 ** ISSUED RILS CONTINUED == PAGE: 132
,

OFFICE: NPR IFPACT STATEMENT

SCHED. RESP. DATE: 04/28/80 ACTUAL RESP. DATE: 04/03/80 U!ER OFFICE REVIEWER: J. KNIGHT

uma NRR : APPLICATION TO THE REGULATORY PROCESS ***

THE STATE GEOLOGICAL SURVEYS OF KANSAS. OKLAHOMA. NEBRASKA, AND ICWA ARE CONDUCTING A 5-YEAR GEOLOGICAL, SEISMOLOGICAL AND
GEOPHYSICAL STUDY OF THE REGICHAL TECTONICS AND SEISMICITY OF THE HEMAHA UPLIFT tND THE MIDCONTINENT GRAVITY ANOMALY AND OTHER
STRUCTURES IN THE REGION. THE GOAL OF THIS STUDY IS TO ESTABLISH A BETTER UNDERSTANDING OF EARTHQUAKE SOURCE MECHANISMS TO
DETERMINE THE SEISMIC RISK FOR NUCLEAR POWER FACILITIES IN THIS PART OF THE CENTRAL STABLE REGION. THE DATA DERIVED FRCM THE STUDY
WILL PROVIDE DATA IN THE DEVELOPMENT OF A SEISM 0 TECTONIC PROVINCE MAP.

a

MMM HRR : IMPACT OF RESULTS ===

THE RESULTS OF THIS STUDY HAVE NOT HAD A DIRECT IMPACT ON NUCLEAP POWER PLANT LICENSING ACTIVITIES. THEY IDENTIFY THE LINEAMENTS
IN NEMAHA COUNTY AND APPEAR TO DEMONSTRATE THAT THE LINEAMENTS ARE N01 REL ATED TO THE SEISMICITY IN THE AREA. WHICH ADDS TO CUR
GENERAL KNOWLEDGE OF THE GEOLOGIC TOOLS THAT MAY BE EMPLOYED IN ESTABLISHING THE TECTONIC SETTING OF THE CENTRAL STABLE REGION.

Nur NRR COMMENTS AND REMARKS **M

THE STUDY OF THE 'CRIGIN OF SURFACE LINEAMENTS IN NEMAHA COUNTY, KANSAS' CONSTITUTES ONLY A PERIPHERAL STUDY AND DOES NOT DIRECTLi
ADDRESS THE QUESTION OF EARTHQUAKE SOURCE MECHANISMS WHICH IS IMPORTANT TO AN UNDERSTANDING OF THE SEISMIC RISK IN THE REGION.
THE STUDY IS PERIPHERAL TO THE MAIN PURPOSE OF THE OVERALL RESEARCH EFFORT BUT DOES ADDRESS A GENERIC ISSUE OF SOME RELEVANCE.
IT IS RECOMMENDED THAT THE DATA CONTAINED IN NUREG/CR-0328 BE USED FOR ONGOING STUDIES IN THE AREA WHICH WILL EVENTUALLY LEAD TO
THE DEVELOPMENT OF A SEISM 0 TECTONIC PROVINCE MAP AND A DETTER UNDERSTANDING OF THE SEISMIC RISK FOR THE SITING OF NUCLEAR
FACILITIES.

OFFICE: SD IMPACT STATFMFNT

SCHED. RESP. DATE: 04/28/80 ACTUAL RESP. DATE: 03/19/80 USER OFFICE REVIEWER: R. MINOGUE

MMM SD APPLICATICH TO THE REGULATORY PROCESS Mww'

SD RECOGNIZES THAT THE NUREG REPORTS REPRESENT ONLY A PORTION Da A FIVE YEAR PROGRAM. NONETHELESS, THEY SHOULD PROVIDE USEFUL
INPUT FOR NRC STANDARDS DEVELOPMENT PARTICULARLY IN REGARD TO A POSSIBLE REVISION OF AIPENDIX A TO CFR PART 100, AND THE
DEVELOPMENT OF TECTONIC PROVINCE OR SEISMIC ZONING MAPS OF THE EASTFRN UNITED STATES.

Num SD 4 IMPACT OF RESULTS Mrw (NO DATA AVAILABLE)

Mwn SD COMMENTS AND REMARKS MWW (NO DATA AVAILABLE)'
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R1230320 RESEARCH PROJECT CONTROL SYSTEM -REPORT RUN DATE: 98/24/81
GEQUESTORs.PBC RESEARCH RESULT 5 UTILIZATION REPORT PAGEt 133

MK ISSUED RILS MN

RIL NO: 79-078 DATE TS$UED: 12/28/79 E1!. (ITLE: VERTICAL LOADS IN MARK I CONTAINMENT TORUS

RESEARCH REVIEW GROUP N0.8 0-00 SPONSORING OFFICEfS): HRR (76-13)

PROJECTS INVOLVED i

FIN 9 PROJECT TTTLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RTL SUBJECT / DESCRIPTION

'dERTICAL LOADS IN MARK I CONTAINMENT TOPUS

RES COMMEN11

THE RESEARCH WAS PERFORMED TO QUANTITATIVELY EVALUATE THE HYDRODYNAMIC LOAD IN THE MARK I TYPE CONTAINMENT IN THE EVENT OF A LOCA.
THE TESTS CONDUCTED PROVIDE CONFIRMATION OF THE ABSOLUTE VALUES AND SENSITIVITIES OF THE AIR VENTING LOADS MEASURED IN OTHER
EXPERIMENTS. THE TESTS ALSO PROVIDE EVIDENCE OF A 3-DIMENSIONAL CHARACTER OF THE UPLOAD NOT BEFORE RECOGNIZED.

THE DATA IN THE SCALING LAW EXPERIMENT VERIFIED THAT SMALL SCALE TEST DATA CAN BE SCALED UP TO PROTOTYPICAL PLANT SIZE.

THE 1/5 SCALE TORUS TEST RESULTS SUPPLEMENTED BY THE VERIFIED SCALING LAW PROVIDE AN APPROPRIATE YARDSTICK FOR LICENSING ASSESSMENT
OF THE MARK I CONTAINMENT CONCERNING AIR Vf.NTING LOADS.

i

[

u

!
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Rt230320 mm ISSUED RILS CONTINUED um PAGE8 .134

L'
0FFICE*' NRR TMPACT STATEMENT

SCHED. RESP DATE: 04/28/80 ACTUAL RESP. DATE: 03/17/80 USER OFFICE REVIEWER: C. GRIMES

MMW NRR 8 APPLICATION TO THE REGULATORY PROCESS Mme,

TEST RESULTS FROM THE LLL'1/5 SCALE MARK I POOL SWELL TESTS AND THE NIT POOL SWELL SCALING STUDIES WERE COMPARED TO SIMILAR TESTS.

AND STUDIES PERFORMED BY THE MARK I OWNERS GROUPS. RES TEST DATA WERE USED TO IDENTIFY THE SIGNIFICANT PARAMETERS AND TRENDS FOR
.

THE PRES $URE LOADS ON THE TORUS.
<

MMM NRR IMPACT OF RESULTS M*4

THE MIT SCALING STUDIES GENERALLY CONFIRMED THE SCALING RELATIONSHIPS USED FOR BOTH THE LLL AND MARK I OWNERS GPOUP POOL' SWELL
TESTS. AND IDENTIFIED THE SIGNIFICANT PARAMETERS THAT AFFECT SCALING. THE LLL TEST RESULTS IDENTIFIED AN UNCERTAtHTY IN THE NET
UPWARD L OAD.ON THE TORUS BETWEEN THE 2D AND 3D SECTORS. BUT CONFIRMED THE NET DOWNWARD LOADS AND ~ THE BASIC PHENOMEr! A ASSOCIATED

; WITH POOL SWELL. THE LLL TEST DATA WERE USED TO QUANTIFY A MARGIN FOR THE UNCERTAINTY IN THE UPWARD TORUS LOADS.

MMM NRR COMMENTS AND REMARKS NMM

NRR AND ITS CONSULTANTS DID HOT UNILATERALLY AGREE WITH THE CONCLUSIONS DRAWN BY LLL. CONSEQUENTLY, THE LLL TEST DATA WERE.
ADJUSTED IN ORDER TO DEVELOP THE APPROPRIATE MARGIN FOR THE NET UPWARD LOADS ON THE TORUS.

!
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R1230320 RESEARCH PROJECT CCNTPOL SYSTEM REPORT RUN DA1Et 08/24/88
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 135

** ISSUED KILS Nd

RIL N0+ 79-079 DATE ISSUED: 12/28/79 RIL TITLE: EVAL. OF SEISMIC QUALIF. TESTS FOR HUC. PWR. PLANT EQUIP.

RESEARCH REVIEW GROUP NO, 0-00 SPONSORING OFFICE (5): NRR

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAt LE4D

REFERENCE DATA WILL BE PROVIDED A LATER DATE.

RIL SUBJECT / DESCRIPTION

EVALUATION OF SEISMIC QUALIFICATION TESTS FOR NUCLEAR PL ANT EQUIPMENT

RES COMMENTS

THE OBJECTIVES OF THIS TEST WERE TO SUBJECT A TYPICAL ELECTRICAL CABINET SPCCIMENT TO A SERIES OF DIFFERENT CURRENTLY ACCEPTABLE
SEISMIC QUALIFICATIJN TESTS. TO ACQUIRE THEREFROM DYNAMIC RESPANSE DATA AND TO PROVIDE A BASIS FOR COMPARISDN OF THE TESTS'

RCS CONCLUDES THAT A -7EASSESSMENT OF THE TEST RESPONSE SPECTRUM (TRS) ENVELOPING A REQUIRED RESPONSE SPECTRUM (RRS)EFFECTIVENESS.
TO BE AUGMENTED TO ASSURE PROPEk DISTRIBUfl0H OF ENCRGY WITH FREOUENCY CURING A QUALIFICATION TEST. RESONANCE SEARCHES

NEEDS
SHOULD BE CONDUCTED FOR BOTH SIMULATOR-MOUNTED AND FLOOR MOUNTED CONFIGURATIONS FOR ITEMS WHERE DYNAMIC COUPLING WITH THE SIMULATOR
TUBE IS EXPECTED.
A NEW PARAMETER. THE DAMAGE SEVENTY FACTOR, HAS BEEN DEVELOPED FOR CCMPARING SEVENTY OF SEISMIC QUALIFICATION TESTS. DSF MAY MAKE
IT POSSIBLE TO UPGRADE EQUIPMENT SUPPORT TO HIGHER SEISMIC EXCITATION.

DOCUMENT ISSUED: NUREG/CR-0345.

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ -
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R1230320 MM ISSL - J RILS CONTINUED M4 ;PAGE: 136'

0FFICE: NRR TMPACT STATEMENT. g

5SCHED. RESP..DATE: 04/28/80 ACTUAL RESP. DATE: 02/15/80' USER OFFICE REVIEWER: R. MATTSON 8 D. EISE

mum NRR APPLICATION TO THE REGULATORY PROCESS MMM

THE RESEARCH RESULTS HAVE:
A. PROVIDED AN INDEPENDENT CONFIRMATION OF THE FOLLOWING LICENSING POSITIONS: (1) THE SINGLE FREQUENCY TEST INPUT MAY BE SEVERE

FOR VERIFYING THE STRUCTURAL INTEGRITY OF PASSIVE EQUIPMENT AND SUPPORTS, BUT MAY BE INADEQUATE FOR VERIFYING THE OPERABILITY
,

; 0F ACTIVE EQUIPMENT. (2) TEST ITEMS SHOULD SI'1ULATE THE ACTUAL SERVICE MOUNTING DURING THE TEST, AND DYHAMIC COUPLING WITH.

THE FIXTURE SHOULD BE AVOIDED.,

B. IDENTIFIED AREAS OF FUTURE RESEARCH FOR POTENTIAL ASSISTANCE IN THE LICENSING PROCESS: -(t) THE DAMAGE SEVERITY FACTOR, IF'.

{ -' FURTHER DEVELOPED, MAY BE USEFUL TO ASSESS THE RELATIVE DAMAGE THAT CAN BE INFLICTED BY- EARTHQUAKE TRANSIENTS OR TEST INPUTS
' 'TO STRUCTURAL COMPONENTS. CURRENTLY THE DSF IS NOT USEFUL IN ASSESSING FUACTIONADILITY BUT ADDITIONAL WORK IS WARRANTED IN

THIS AREA. (2) EXPLICIT GUIDANCE SHOULD BE DEVELOPED TO HANDLE GENERIL TESitNG CONCERNS REL ATIVE TO: (A) ENERGY CONTENT
VERSUS FREQUENCY DISTRIBUTION, AND (B) PROPER VALUE OF THE ZPA LEVEL IN THE 12ST INPUT.

i

MMM HRR IMPACT OF RESULTS MMM
~

THE RESEARCH RESULTS ARE ESSENTIALLY CONFIRMATIVE IN NATURE. AREAS IDENTIFIED HAVE ALREADY RECEIVED STAFF ATTENTION EVEN PRIOR TO
THE BEGINNING OF THIS RESEARCH FROGRAM, CONSEQUENTLY THE RESEARCH RESULTS HAVE NO IMPACT ON REGULATORY REQUIREMENTS. HOWEVER,,

FUTURE EFFORTS BY RES OR THE IEEE STANDARD COMMITTEE ON REFINING CURRENT CRITERIA MAY HAVE IMPACT.,

MMM NRR I COMMENTS AND REMARKS MMM
,

THIS RESEARCH PROGRAM HAS HAD RELATIVELY LIMITED SC0F AND RESOURCES AND CONSEQUEHTLY HAS NOT PROVIDED DIRECTLY USABLE NEW PROCE-
| DURES OR METHODS OF QUALIFICATION OF EQUIPMENT. HOWEVLs. IT DID SERVE A USEFUL PURPOSE IN IDENTIFYING THE POTENTIAL AREAS NEEDED

FOR FURTHER INVESTIGATION WHICH SHOULD BE CONTINUED. 4 SED ON 1) THEIEEE STANDARDS COMMITTEE RESPONSIBLE FOR DEVELOPING EQUIPNENT S'THE RES2 ARCH RESULTS, NRR HAS TAKEN THE FOLLOWING ACTIONS:EISMIC QUALIFICATION GJTDANCE P*9 BEEN INFORMED OF THE RESEARCH
j RESULTS. INVESTIGATION BY THE COMMITTEE TO DETERMINE IF ANY POSSIBLE REFINEMENT OF CURRENT CfnTERIA IS NECESSARY IS UNDERWAY.
! 2) FURTHER RESEARCH ON THE DAMAGE SEVERITY FACTOR AND THE CRITERIA TO IMPROVE THE FREQUENCY V6RSUS ENERGY DISTRIBUTION IN THE TEST
; INPUT SPECIFICATION CONTINUES TO BE A RECOMMENDATION OF NRR FOR CONSIDERATION BY THE OFFICE OF HUCLEAR REGULATORY RESEARCH.
j 3) REVIEWERS HAVE BEEN INSTRUCTED OF THE CONTINUED NEED TO MAINTAIN A CAREFUL REVIEW OF ALL TEST INPUT FUNCTIONS USED OR PROPOSED

.F; FOR EQUIPMENT QUALIFICATION.

!
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 137

hw ISSUED RILS ad

RTL_NQ: 80-080 DATE ISSUED: 01/1S/80 RTL TITLE: DETERMIN7NG EFFECT OF ALARA DESIGN 8 OPERATIONAL FEATURES

RESEARCH REVIEW GROUP NO. S-23 0-00 SPONSORING OFFICE (S): NRR (76-12)

PROJECTS INVOLVED

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

DETERMINING EFFECTIVENESS OF ALARA DESIGN AND OPERATIONAL FEATURES

RES COMMENTS

THE PURPOSE OF THIS PROGRAM WAS TO IDENTIFY AND CUANTIFY THE EXPOSURE REDUCTION POTENTIAL OF THE DESIGN AND OPERATIONAL GUIDELINES
GIVEN IN REGULATORY GUIDE 8.3 AND TO ASSESS THE COSTS INVOLVED IN IMPLEMENTING THEM. A THREE PART METHODOLOGY WAS DEVELOPED TO
ASSESS OCCUPATIONAL EXPOSURE USAGE AT LIGHT WATER REACTORS, TO DETERMINE QUANTITATIVELY THE POTENTIAL FOR RADIATION EXPOSURE
REDUCTION, AND TO EVALUATE 1HE JUSTIFICATIONS FOR MAKING IMPROVEMENTS.

DOCUMENT ISSUED: NUREG/CR-0446.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ . - - _ _ _ _ _
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R1230320 MM ISSUED RILS CONTINUED WM PAGE8 134

0FFICE NRR IMPACT $1 ATEMENT

SCHED RESP. DATES: 05/15/80 ACTUAL RESP. DATE: 04/28/80 USER OFFICE REVIEWER: W. KREGER

Wdu NRR r APPLICATI0F 70 THE REGULATORY PROCESS uMM

THE PURPOSE OF THIS RESEARCH WAS TO DEVELOP A METHOD TO QUANTITATIVELY EVALUATE THE USEFULNESS AND EFFECTIVENESS OF THE DESIGN AND
OPERATIONAL GUIDELINES GIVEN IN PEGULATORY GUIDE 8.8. NRR USED TFESE GUIDELINES TO EVALUATE NUCLEAR POWER PLANT APPLICATIONS.
THE RESEARCH RESULTED IN THE PcVELOPMENT OF A METHODOLOGY FOR DETERMINING THE EFFECTIVENESS OF ALARA DESIGN AND OPERATIONAL'

FEATURES FOR LWR'S ON A PLANT Bf PLANT BASIS.

I Wrd NRR IMPACT OF RESULTS Nud

THE RESULTS CONFIRM THAT REGULATORY GUIDE 8.8 DOES NOT ADDRESS THE SIGNIFICANT METHODS OF EXPOSURE REDUCTION. THEY DEMONSTRATE
THAT IT IS FEASIBLE TO RANK EXPOSURE REDUCTION PROJECTS BY PRIORITY ON AN IhDIVIDUAL PLANT DASIS, GIVEN THE PROPER INPUT DATA.
THE RESULTS SHOW THAT ALARA PRIORITIES VARY FROM PLANT TO PLANT AND DEPEND ON SUCH THINGS AS DOSE RATES, EXPOSURE RECORDS AND COST.
OF ACTION. THERE IS NO INTENT THAT THE RESULTS OF THIS RESEARCH BE APPLIED TO THE LICENSING PROCESS ALTHOUGH THE RESULTS MAY BE
USEFUL TO INDIVIDUAL PLANTS. THESE RESULTS, HOWEVER, HAVE ADDED TO THE STAFF'S GENERAL UNDERSTANDING OF THE EFFECTIVENESS OF ALARA
DESIGN AND OPERATIOHAL FEATURES.

MMW NRR * COMMENTS AND REMARKS MMM

THE METHODOLOGY IS NOT CAPABLE OF PROVIDING AN OVERALL NON-PLANT SPECIFIC RANKING OF THE FEATURES IN REGULATORY CUIDE 8.8. THE
RESEARCH SHOWED THAT THE DATA NECESSARY FOR MAKING A COST-BENEFIT ANALYSIS OF ALARA FEATURES DOES NOT CURRENTLY EXIST IN THE
INDbSTRY. EVEN IF THIS DATA WERE AVAIL ABLE, THE MODEL DEVELOPED BY UNI WOULD BE ONLY ONE OF MANY MODELS (E.G., NESP-010, AND -
NESP-017) AVAILABLE TO PERFORM SUCH A COST-BENEFIT ANALYSIS.
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATEt 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGEt 139

** ISSUED RILS *n

RIL NO: 30-081 DATE ISSUED: 02/28/80 RTL TITLE: IRRADIATED FUEL DISRUPTION UNDER LOF ACCIDENT CONDITIONS

RESEARCH REVIEW GROUP No.* 2-06 0-00 SPONSORING OFFICE (S): HRR

PROJECTS INVOLVED

FIN 9 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFEREHOE DATA WILL BE PROVIDED AT A L ATER DATE

RIL SUBJECT /DESCRIPTT33

IRRADIATED FUEL DISRUiTION UNDER LOF ACCIDENT CONDITIONS: RESULTS OF ACPR TEST SERIES FD-1 AFD THE FISGAS CODE

RES COMMENTS

SUKMARIZED IN THIS RIL ARE RESULTS OF THE FUEL DISRUPTION-1 (FD-1) SERIES OF IN-REACTOR EXPE2IMENTS ON THE SWELLING AND DISRUPTION
OF IRRADIATED FUEL UNDER THE CONDITIONS OF AN UNPROTECTED (N0-SCRAM) LOSS-OF-FLOA (LOF) ACCIDENT IN AN LMFBR. ALSO PRESENTED IS
ANALYSIS WITH THE FISGAS IRRADIATED-FUEL FISSION-GAS-BEHAVIOR CODE THAT WAS DEVELOPED FROM THESE RESULTS. IN THE CRBR PSAR, THE
APPLICANT INV0KED AN ASSUMED FISSION-GAS-DRIVEN FUEL DISPERSAL AND SWEEP OUT TO ACHIEVE A NON-ENERGETIC TERMINATION CF THE
UNPROTECTED LOF ACCIDENT. THIS ASSUMPTION WAS REJECTED BY THE NRR STAFF ON THE BASIS THAT NO BACK-UP DATA WERE AVAILABLE. THE
FD-1 SERIES OF EXPERIMENTS AND ANALYSIS WERE UNDERTAKEN TO RESOLVE THIS ISSUE, AND THE RESULTS SUPPORT THE ST AFF POSITION. NO
EVIDENCE FOR THE HYPOTHESIZED PRE-MELTING FUEL DISPERSAL WAS SEEN, BUT SUBSTANTIAL RAPID SWELLING OF THE TEST FUEL DID OCCUR ON
THE APPROACH TO MELTING.

DOCUMENTS ISSUED: NUREG/CR-1124.

MMuww NO OFFICE IMPACT STATEMENTS MMMwW
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** ISSUED RILS **

RX{ NQ' 50-082 DATE ISSUED: 02/29/80 RIt TITLE: SOCIAL AND ECONOMIC EFFECTS OF TMI ACf4 DENT

PESEARCH REVIEW GROUP NO : 5-21 0-00 SPONSORING OFFICEfil NRR (79-12)

PROJECTS INVOLVED

FIN 8 PROJFCT TTTLE TES UNTT RES. TECHNICAt LEAD

1. B6268 POST-LICENSING PRICHARD C

RTL SUBJECT / DESCRIPTION

THREE MILE ISLAND TELEPHONE SURVEY: PRELIMINARY REPORT ON PROCEDURES AND FINDINGS AND THE SOCIAL AND ECONOMIC EFFECTS OF THE
ACCIDENT AT THREE MILE ISLAND: FINDINGS TO DATE.

Rf5 COMME %T1

THIS STUDY DEALS WITH THE SOCIAL AND ECONOMIC EFFECTS OF THE ACCIDENT AT THREE MILE ISLAND DURING THE FIRST 6 MONTHS FOLLOWING
VHE ACCIDENT.

A VARIETY OF DATA SOURCES WERE UTILIZED INCLUDING PUBLISHED DOCUMENTS AND STATISTICS, HOUSEHOLD SURVEYS. NEWSPAPER FILES,
INTERVIEWS, AND OTHER RESEARCH ABOUT THE ACCIDENT. THE FINDINGS CAN BE GROUPED INTO EFFECTS ON (1) THE REGIONAL ECONOMY,
(2) INSTITUTIONS, AND (3) INDIVIDUALS. DIRECT ECONOMIC EFFECTS DURING THE EMERGENCY PERIOD FOLLOWING THE ACCIDENT WERE INTERRUPTED
LOCAL PRODUCTION AND REDUCED LCCAL INCOME AND EMPLOYMENT. LOSSES WERE CONSPICUOUS DURING THE FIRST WEEK OF APRIL BUT SUBSEQUENTLY
VERY MINCR. THERE IS NO EVIDENCE OF ANY CONTINUING INTERRUPTION OF ACTIVITY BECAUSE OF THE ACCIDENT. HOWEVEr, THERE IS CONCERN
WITHIN THE BUSINESS C0ttMUNITY ABOUT THE EFFECT OF THE ACCIDENT ON THE CONTINUED GROWTH AND DEVELOPMENT OF TV- AREA. MAJOR
1HSTITUTIONAL EFFECTS WERE A STRAIN ON THE EMERGENCY PREPAREDNESS NETWORK IN THE AREA AND AH INCREASED FOCVS ON THE ISSUE OF THE
TMI PLANT BY THE LOCAL POPULACE. MAJOR EFFECTS ON INDIVIDUALS WERE THE EVACUATION ITSELF AND INCREA*FD ";dESS DURING THE ACCIDENT
PERIOD. FOR NOST PEOPLE. THE EFFECTS OF THE ACCIDENT WERE SHORT-LIVED. BUT FOR OTHERS, THE ACCIDENT HAS CAUSED A F10RE PERMANENT
CHANGE IN THEIR DAY-TO-DAY ACTIVITIES. IT WILL LE USEFUL TO YOUR STAFF IN LICENSING HEARINGS.

DOCUMENTS ISSUED: NUREG/CR-1215.

s
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R1230320 um ISSUED RILS CONTINUED NN PAGE: 141

0FFICE HRR IMPACT STATEMENT

SCHED. RESP. DATER 06/29/80 ACTUAL RESP. DATE: 04/03/80 USER OFFICE REV, EWER: M. KALTMAN

unu HRR - APPLICATION TO THE REGULATORY PROCESS *N*

AS PART OF THE COST-BENEFIT ANALYSIS OF LICENSING APPLICATIONS. THE NRC IS REQUIRED TO ASSESS THE LIKELY SOCI0 ECONOMIC IMPACTS
ASSOCI ATED WITH THE CONSTRUCTION AND OPEP.ATION OF NUCLEAR POWER STATIONS ON LOCAL COMMUNITIES AND THE SURROUNDING REGIONS. THE
SUBJECT REPORTS ARE AN OUTGROWTH OF CONTRACT NO. NRC-04-78-193. ENTITLED ' POST LICENSING STUDIES OF THE SOCI0 ECONOMIC IMPACT OF
NUCLEAR POWER STATION SITING.' AS DESIGNED. THE CONTR ACT RECUIRED ANALYSES AT 14 SITES. ONE OF WHICH WAS THREE MILE ISLAND. THE
METHODOLOGY AND CONCLUSIONS OF THE SUBJECT RESEARCH REPORTS INCREASED THE STAFF'S UNDERSTANDING OF THE BEHAVIORAL RESPONSES AND
COST OF ACCIDENTS AT NUCLEAR POWER PLANIS.

WNM HRR : IMPACT OF RESULTS www

THE RESEARCH SERVED AS PRIMARY VEHICLES FOR DISCLOSING INFORMATION ON THE ACCIDENT EFFECTS TO THE PUBLIC. THE FINDINGS OF BOTH *

STUDIES WILL ALSO BE USEFUL IN DELINEATING THE GENERIC SOCI0 ECONOMIC EFFECTS OF CLASS 9 ACCIDENTS AT REACTORS.

MMM HRR COMMENTS AND REMARKS MMM

NONE

- _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ .
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** ISSUED RILS MN

RIL NO: 80-083 DATE ISSUED: 03/24/80 RIL TITLE: STEAM GENERATOR TUSE INTEGRITY-

QESEARCH REVIEW GROUP NO.: 1-20 0-00 SPONSORING OFFICE (S): HRR (76-03)

PROJECTS INVOLVED

FIN 9 PROJdCT TITLE RES UNIT RES. TECHNICAL LEAD

1 B2097 STEAM GENERATOR TUBE INTEGRITY MUSCARA J.

RTL SUBJECT /DESCPIPTION

STEAM GENERATOR TUBE INTEGRITY

RfS COMMENTS

THIS RESEARCH INFORMATION LETTER TRANSMITS RESULTS OF COMPLETED RESEARCH DEALING WITH THE INTEGRITY OF ATTIFICALLY DEFECTED
INCONEL 600 TUBING TYPICAL OF THA' FOUND IN PRESENT SERVICE IN PRESSURIZED STEAM GENERATORS. MACHIhED DEFECTS IN THE FORMS OF
SLOTS. ELLIPTICAL WASTAGE, ELLIP) .'L WASTAGE PLUS THROUGH-WALL EDM SLOTS AND UNIFORM THINNING WERE CONTAINED IN TYPICAL PWR STEAM
GENERATOR TUBING. BURST TESTS SHbwED THAT THE TWO PRIMARY FACTORS GOVERNING THE BURST PRESSURES FOR THE DEFECTED TUBES IN THIS
PROGRAM ARE THE DEFECT DEPTH AND LENGTH) THIS LATTER FACTOR IS SIGNIFICANT BECAUSE CURRENT REGULATIONS DO NOT RECUIRE ASSESSMENT
OF DEFECT LENGTH TO JUDGE TUBE INTEGRITY. TUBE COLLAPSE OCCURRED AT PRESSURES CONSIDERABLY HIGHER THAN COULD OCCUR UNDER MOST
CREDIBLE ACCIDENT CONDITIONS. THE SINGLE FREQUENCY EDDY CURRENT TUDE INSPECTION METHOD IS CAPABLE OF SIGNIFICANT INACCURACIES IN
DEFECT MEASUREMENT AND HAS A LOW PROBABILITY OF DETECTING SMALL VOLUME DEFECTS IN STRAIGHT SECTION TUBES UNDER OPTIMUM TEST
CONDITIONS. NEVERTHELESS, BECAUSE OF THE L ARGE MARGIN OF SAFETY BUILT INTO THE CHOICE OF STEAM GENERATOR TUBING WALL THICKNESS
DIMENSIDHS AND THE INHERENT TOUGHNESS OF INCONEL 600 MATERIAL, PRESENT INSPECTION AND PLUGGING CRITERIA APPEAR TO BE CONSERVATIVE.

DOCUMENT ISSUED: NUREG/CR-0718

.
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'pfFICEt NRR IMPACT STATEMENT

SCHED. RESP. DATE: 07/24/80 ACTUAL RESP. DATE: 04/25/80 USER OFFICE REVIEWER: B. LIAW

MMW NRR APPLICATION TO THE REGULATORY PROCESS wNu

THIS PROGRAM DEVELOPED DATA FOR NRW TO EVALUATE STEAM GENERATOR TUBE PLUGGING CRITERIA AND EDD'-CURRENT TESTING PERFORMANCE CH A
GENERIC AND PLANT SPECIFIC BASIS. THE RESULTS HAVE BEEN USED IN THE EVALUATION OF MANY OPERATING PLANTS WITH DEGRADED STEAM
GENERATORS. THE PROGRAM HAS CONFIRMED THE CONSERVATISM OF CURRENT TUBE PLUGGING CRITERIA AND RESULTS ARE BEING USED AS INPUT TO
UNRESOLVED SAFETY ISSUES A-3, A-4, AND A-5, REGARDING STEAM GENERATOR TUBE INTEGRITY. AS PART OF THE UNRESOLVED SAFETY ISSUES,
THESE RESULTS MAY BE USED TO DEVELOP MORE DESCRIMINATING TUBE PLUGGING CRITERI A AND REVISE REGUL ATORY GUIDE 1.21

MMa NRR IMPACT OF RESULTS NMW

THE RESULTS OF THIS PROGRAM HAVE CONFIRMED THE CONSERVATISM OF THE CURRENT CRITERIA FOR PLUGGING STEAM GENERATOR TUBES AND ARE.
BEING USED TO DEVELOP MORF. DESCRIMINATING TUBE PLUGGING CRITERIA IN CONNECTION WITH THE A-3, A-4 AND A-5 ACTIVITIES.

NNM NRR COMMENTS AND REMARKS MMM

THIS PROGRAM HAS PROVIDED A SIGNIFICANT CONTRIBUTION IN EVALUATING THE EXTENSIVE DEGRADATION PR0t\ EMS AFFECTING OPERATING STEAM
GENERATORS.

_
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Mu ISSUED RItS Mu

RIL NO2 50-084 DATE ISSUED: 03/24/80 RIt TITLE: STUDY OF LIQUEFACTION RESULTING FROM EARTHQUAKE, 2/4/76

RESEARCH REVIEW GROUP NO.* 3-02 0-00 SPONSORING OFFICE (S): HRR (79-07)

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHHICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

STUDY OF LIQUEFACTION RESULTING FROM EARTHQUAKE OF FEBRUARY 4, 1976 NEAR LAKE AMATITLAN, GUATEMALA

RES COPMENTS

THIS RIL TRANSMITS RcSULTS OF A STUDY OF SOIL CHARACTERISTICS WHICH RESULTED IN EXTENSIVE SUBSISTENCE DUE TO LIQUEFACTION ALONG THENORTHEAST SHORE OF LAKE AMATITLAN, GUATEMALA, DURING THE EARTHQUAKE OF FEBRUARY 4, 1976.

THE RESULTS OF THE INVESTIGATION PROVIDE CASE HISTCRY IN WHICH FIELD DATA ON SCIL CHARACTERISTICS IN AN EARTHQUAKE-LIQUEFIED ZONE
CAN BE CORRELATED WITH FIELD PERFORMANCE, SUPPLEMENTING CASE STUDIES FOR PREDICTING PROBABLE BEHAVIOR AT OTHER SITES. THE RESULTS
ALSD TEND TO CCRR0 BORATE CURRENTLY-USED PROCEDURES FOR EVALUATING LIQUEFACTION POTENTIAL, DEPEMDING ON THE DEGREE TO WHICH THE
IN SITU PROPERTIES OF THE SOIL ARE REPRESENTED BY THE 'UNDISTURSED' SAMPLES EXTRACTED FROM THE DEPOSIT.

THIS STUDY HAS PARTICULAR PERTINENCE TO SITE EVALUATICN AND DETERMINATION OF SEISMIC HAZARD. IT SHOULD BE REFERENCED WHENEVER THEDECISIONS ARE REQUIRED UNDER 10 CFR, PART t10. APPENDIX A, SECTION V, PARAGRAPF D(V) CONCERNING UNSTABLE SOILS. USED WITH
APPR3PRIATE JUDGEMENT, THESE RESULTS WILL AUGMENT THE PRESENTLY AVAILABLE DATA BASE RELATING TO EARTHQUAKE INDUCED LIQUEFACTION AND
WILL IMPROVE DUR PREDICTIVE CAPABILITY IN THIS AREA.

.
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0FFICE: SD IMPACT STATEMENT

SCHED. RESP. DATE: 07/24/80 ACTUAL RESP. DATE: 05/08/80 USER OFFICE REVIEWER: R. MINOGUE

*MW SD APPLICATI0!i TO THE REGULATORY PROCESS Mwa

THE RIL DOCUMENTS A CASE HISTCRY OF EAPTHQUAKE INDUCED LIQUEFACTION. THE STUDY COMPARES ACTUAL SOIL BEHAVIOR WITH THAT PREDICTED
THE CURVES USED ESTIMATE LIQUEFACTICH POTENTIAL FROM THE CYCLIC STRESS RATIO AND FROM THE STANDARD PENETRA-BY EMPIRICAL CURVES. THE

TION RESISTANCE. IT WAS PARTICULARLY IMPORTANT THAT DATA FROM WITHIN AND ADJACENT TO THE LIQUEFACTION ZONES WAS COMPAKED.
EMPIRICAL CURVES MATCHED THE OBSERVED BEHAVIOR VERY WELL. THIS IS ENCOURAGING BUT WE ARE CONCERHED WITH THC UNIQUENESS OF THE SDIL
AND GEOLOGY OF THE SITE.

VOLCANIC SEDIMENTS HAVE PARTICLE SHAPES, DENST~ ,, STRENGTHS, AND SIZE DISTRIBUTIONS THAT arc NOT REPRESENTATIVE OF CLASTIC
SEDIMENTS AS A WHOLE. ALSD, THE PHYSICAL EN' AMENT OF THE SITE IS NOT REPRESENTATIVE OF CONDITIONS TYPICAL OF THE U.S. IT IS A

DELTA IN A FRESH WATER LAKE AND THE UNDERL" .TRATA ARE THOUGHT To HAVE COMPLEX FACIES RELATIONSHIPS.

THE STUDY CONFIRMS AT THE EXTREME END P' .E EMPIRICAL CURVES CURRENTLY USED ANALYSES FOR DETERMINING SOIL LIQUEFACTION POTENTIAL.
STUDY DOES NOT APPLY TO SITING OF NUCLEAR POWER PLANTS IN THE UNITED STATES. BECAUSE OFBECAUSE OF THE UNIQUENESS OF THE SITF int

THE SI~E CONDITIONS THIS TYPE OF ** MIGHT BETTER HAVE BEEN FUNDED BY NSF.

(NO DATA AVAILABLE)IMPACT OF RESULTMuN SD <+

www SD : COMMENTS AND REMARKS www (NO DATA AVAILABLE)
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R1230320 RESEARCN PROJECT CCNTROL SYSTEff REPORT RUN DATE: 88/24/81-
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mm ISSUED RILS mm

RIL NO: 80-085 DATE ISSUED: 03/24/30 RTL TITLE: INTEGRATED GEOPHYS. 8 GEDLUG. STUDY OF TECTONIC WORK

RESEARCH REVIEW CROUP NO.* 3-01 0-00 SPONSCRING OFFICE (S): MRR..SD

PROJECTS INVOLVED

FIN s PROJECT TITLE RES UNIT RES. TECHNICAL L EAD -
1. B5971 NEW MADRID TECTONIC FR AMEWORK STEUER H

'

RfL SUBJECT /CESCRIPTION

AN INTEGRATED GEOPHYSICAL AND GEOLOGICAL STUDY OF THE TECT0h!C FRAMEWORK OF THE 38TH PARALLEL LINEAMENT - ANNUAL REPORT FT 1979

3ES COMMENTS

THIS STUDY IS A PART OF THE *NEW MADRID SEISM 0 TECTONIC STUDY' WHICH IS A COORDINATED PROGRAM OF GEOLOGICAL. GEOPHYSICAL. AND
SEISMOLOGICAL INVESTIGATICNS OF THE A2EA WITHIN A 200-MILE RADIUS OF HEW MADRID. MISSOURI. THE STUDY IS DESIGNED TO DEFINE THE

,

STRUCTURAL SETTING AND TECTONIC HISTORY OF THE AREA IN ORDER TO REALISTICALLY EVALUATE EARTHCUAKE RISKS IN THE SITING OF NUCLEAR3

FACILITIES. AN IMPORTANT GOAL OF THE RESEARCH PROGRAM IS TO PRODUCE USEFUL SEISM 0 TECTONIC AND SEISMIC ZONING MAPS FOR THE STUDYAREA.

THE PRINCIPAL PROGRESS IN THIS INTEGRATED STUDY PROGRAM HAS BEEN IN ACQUIRING AND SYNTHESIZING CRITICAL MAGNETIC, GRAVITY, AND
GEOLOGIC DATA CONDUCTING CRUSTAL SEISMIC INVESTIGATIONS; AND IN INTERPRETATION OF THE AVAILABLE DATA.

WHILE THESE INTERIM RESULTS ARE NOT DEFINITIVE, WE RECOMMEND THAT THE CURRENT PRACTICE OF EXTENDING THE NEW MADRID 1811-1812
EARTHQUAKES NORTH OF THE ROUGH CREEK FAULT ZONE (38TH PARALLEL LINEAMENT) BE CONTINUED. IT IS ALSO RECOMMENDED THAT THE INFORMA-
TION IN NUREG/CR-1014 BE CONSIDERED BY THE OFFICE OF STANDARDS DEVELOPMENT AND THE OFFICE OF NUCLEAR REACTOR REGULATION AS INPUT TO
THE DEVELOPMENT OF A TECTONIC PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND GUIDE FOR ONGOINGSTUDIES IN THE AREA.

DOCUMENT ISSUED: NUREG/CR-1014

NNada NO OFFICE IMPACT STATEMENTS WWWMu

,
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MM ISSUED RILS **

RIt NO: 80-086 DATE ISSUED: 04/04/80 RIL TITLE: GAS SCINTILLATION COUNTER FOR MEASURING PLUTONIUM

RESEARCH REVIEW GROUP NO.a 0-00 SPONSORTNG OFFICEfS): IE (76-3)

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT /DESCRIPTICH

GAS SCINTILLATION PROPORTIONAL COUNTER FOR MEASURING PLUTONIUM IN HUMANS AND THE ENVIRONMENT

RES COMMENTS

GAS SCINTILLATION PROPORTIONAL COUNTERS (GSPC) WERE ORIGINALLY DEVELOPED FOR USE IN SPACECRAFT FOR X-RAY ASTRONOMY STUDIES. THIS
RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH ON THE USE OF A GSPC FOR MEASURING PLUTONIUM IN HUMANS AND THE ENVIRONMENT.

AFTER TESTING SEVERAL TYPES OF COUNTERS, AN ELECTRON-FOCUSING PROTOTYPE COUNTER WAS BUILT WHICH HAS EXCELLENT RESOLUTION AAD IS
UNIFORMLY RESPONSIVE OVER THE ENTIRE VOLUME OF THE COUNTER. THE LONG-TERM RELIABILITY OF THE COUNTER WAS CHECKED FOR ONE YEAR AND
FOUND TO BE EXCELLENT. THE COUNTER HAS BEEN CALIBRATED FOR MEASURING THE LUNG CONTENT OF 238 PU, 239 PU, AND 241 AM. THE COUNTING
EFFICIENCY OF THE COUNTER IS GOOD BUT THE BACKGR0uttD OF THE COUNTER IS TOO HIGH. A SECOND LOW BACKGROUND PROTOTYPE IS UNDER
CONSTRUCTION IN WHICH ULTRA PURE MATERIALS WILL BE USED. UPON COMPLETION, THIS COUNTER SHOULD PROVIDE MUCH GREATER SENSITIVITY
FOR IN VIVO MEASURING PLUTONIUM IN THE LUNG.

DOCUMENT ISSUED: NUREG/CR-1107, 11/79

0FFICE: IE IMPACT STATEMENT

SCHED. RESP. DATE: 08/04/80 ACTUAL RESP. DATE: 04/15/80 USER OFFICE REVIEWER: J. SHIEZEK

MMM IE : APPLICATION TO THE REGULATORY PROCESS MMM

THE SUBJECT RESEARCH REPORT DUTLINES THE DEVELOPMENT OF A COUhTER FOR MEASURING PLUTONIUM IN VIVO IN HUMANS AT AN IMPROVED LEVEL OF
EFFICIENCY. INCREASED EFFICIENCY WOULD PERMIT DETECTION AND QUANTIFICATION OF SMALLER QUANTITIES OF PLUTONIUM AND THUS BE USEFUL
FOR EVALUATION OF LOW LEVELS OF HUMAN DEPOSITION AND ENVIRONMENTAL CONTAMINATION.

IT IS OUR UNDERSTANDING THAT THE DOE HAS UNDER REVIEW A PROPOSAL FOR CONTINUING DEVELOPMENT OF THIS COUNTER. IF THE DOE DOES NOT
FUND THIS PROJECT FOR THE NEXT YEAR, WE REC 0i; MEND THAT HRC CONSIDER FUND'NG RESEARCH INTO THE FIELD APPLICATIONS OF THE COUNTER.

MMM IE : IMPACT OF RESULTS MMM (NO DATA AVAILABLE)

MMM IE : COMMENTS AND REMARKS MMM (NO DATA AVAILABLE)

|
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du ISSUED RILS mm

RIL FA: 80-087 DATE ISSUED 04/24/80 RIL TITLE: ECON. MODEL FOR DISAGGREGATION OF STATE-LEVEL ELECTRICITY

RESEARCH REVIEW GROUP NO. 5-21 0-00 SPONSORING OFFICE (S)* NRR

PROJECTS INVOLVED

FIN # ERpJECT TITLE PES UNIT RES. TECHNICAL LEAD

1. B0190 FORECASTING ELEC DEMAND BY STATES IN U.S. PRICHARD C

RIL SUBJECT / DESCRIPTION

ECONOMETRIC MODEL FOR THE DISAGGREGATION OF STATE-LEVEL EL ECTRICITY DEMAND FORECASTS TO THE SERVICE AREA

RES COMMENTS

THIS RIL T6 ANSMITS THE RESULTS OF COMPLETED RESEARCH TO DEVELOP A MODELING CAPABILITY FOR INDEPENDENT ASSESSMENT OF NEED FOR POWER
ESTIMATES FOR UTILITY SERVICE AREAS AS REQUIRED BY HEPA IN THE LICENSING PROCESS FOR NUCLEAR POWER STATIONS.

THE SLED (STATE-LEVEL ELECTRICITY DEMAND) MODEL, DEVELOPED BY OAK RIDGE NATIONAL LAEORATORIES, WAS USED AS THE BASE FOR OBTAINING
PROJECTIONS OF STATE LEVEL ELECTRICITY DEMAND. THE SLED MODEL IS A THREE SECTOR (RESIDENTIAL, COMMERCIAL, INDUSTRIAL) MODELING
SYSTEM IN WHICH DEMAND FOR ELECTRICITY IS DEFINED AS A FUNCTION OF ELECTRICITY PRICE, PRICES OF ALTERNATIVE FUELS, INCOME, NUMBER
OF ELECTRICITY CUSTOMERS, AND HEATING AND COOLING DEGREE DAYS IN THE CASE OF THE RESIDENTIAL SECTOR; ELECTRICITY PRICE, PRICES OF
ALTERNATIVE FUELS, INCOME, POPULATION, AND HEATING AND COOLING DEGREE DAYS IN THE CASE OF THE COMMERCIAL SECTOR; AND VALUE ADDED
IN MANUFACTURING, THE PRICE OF ELECTRICITY, AND PRICES OF ALTERNATIVE FUELS IN THE CASE OF THE INDUSTRIAL SECTOR. THE MODEL HAS
BEEN USED TO PRODUCE FORECASTS FOR 48 STATES THROUGH THE YEAR 2000. IT HAS RECEIVED FAVORABLE ACADEMIC REVIEW, AND HAS PERFORMED
RELATIVELY WELL IN LIMITED DUT-OF-SAMPLE PERIOD FORECASTING.

THE MODEL WAS ESTIMATED AND USED TO FORECAST ELECTRICITY DEMAND FOR SIX SERVICE AREAS; CONSOLIDATED EDISDN, CENTRAL HUDSON CAS AND
ELECTRIC (NEW YORK), COMMONWEALTH EDISDN (ILLINDIS), SAN DIEGO GAS AND ELECTRIC (CALIFORNIA), CAROLINA POWER AND LIGHT (NORTH
CAROLINA), AND DETRIOT EDISON (MICHIGAN) IN FIVE STATES. THE ESTIMATION PERIOD WAS 1960-1974 FOR MOST SERVICE AREAS WITH ANNUAL
DATA BEING USED.

AS A RESULT OF THIS STUDY, AN EFFECTIVE METHOD OF DISAGGREGATING STATE-LEVEL ELECTRICITY DEMAND FORECASTS TO OTILITY SERVICE AREA
FORECASTS HAS BEEN DEVELOPED. THIS CAPABILITY WILL ENABLE NRC TO MAKE AN INDEPENDENT EVALUATION OF OTHER FORECASTS OF UTILITY
SERVICE AREA ELECTRICIlY DEMAND. WE RECOMMEND THAT YOUR STAFF USE THIS METHOD AS PART OF ITS ASSESSMENT OF THE HEED FOR POWER
REQUIREMENTS CALLED FOR BY NEPA AS PART OF THE LICENSING PROCESS.

DOCUMENT ISSUED: NUREG/CR-1147, 2/80

MWMMw NO OFFICE IMPACT STATEMENTS NwWWW
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** ISSUED RILS **

RIL NO: 80-088 DATE ISSUED: 04/25/80 RIL TITLE: DES. CRITERIA FOR CLOSELY-SPACED N0ZZLES IN PRESSURE VESSELS

EESEARCH REVIEW GROUP NO. 1-20 0-00 SPONSORING OFFICE (S): NRR

PROJECTS INVOLVED

FIN 4 EgpJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

PIL SUBJECT /DFSCRIPTION

DESIGN CRITERIA FOR CLOSELY-SPACED N0ZZLES IN PRESSURE VESSELS

RES COMMENTS

THE INFORMATION IN THIS RIL DEALS WITH THE DEVELOPMENT OF MORE ACCURATE RULES FOR THE DESIGN OF N0ZZLES IN PRESSURE VESSELS AND
BRANCH CONNECTIONS IN PIPING FCR NUCLEAR PCWER REACTORS THAN ARE PRESENTLY AVAILABLE IN THE ASME EDILER AND PRESSURE VESSEL CODE.
SECTION III. THE PRESENT RULES WERE DEVELOPED OVER A LONG PERIOD OF TIME, BASED MtINLY ON EXPERIENCE AND DEMONSTRATED TRIAL AND
ERROR PROCEDURES IN NONNUCLEAR APPLICATIONS. THE ADVENT OF MODERN FINITE ELEMENT COMPUTER CODE CALCULATIONAL PROCEDURES HAS
ENABLED US TO DEVELOP A NEW RATIONAL BASIS FOR THE DESIGN OF SUCH COMPONENTS. THESE CALCULATIONAL PROCEDURES, COUPLED WITH THE
RELATIVELY MODEST EXPERIMENTAL DATA AVAILABLE HAS ALSO ALLOWED US TO DETERMINE THE DEGREES OF CONSERVATISM (OR UNCONSERVATISM)
INHERENT IN THE PRESENT RULES. AS APPLIED TO THE ACTUAL STRESS LEVELS INDUCED IN THE STRUCTURES UNDER REVIEW. THIS WORK WAS DONE
OVER A 3-YEAR PERIOD AND HAS RESULTED IN THE DEVELOPMENT OF PROPOSED NEW DESIGN RULES WHICH HAVE BEEN SUBMITTED TO THE ASME FOR
INCLUSION (CR REPLACEMENT) 0F THE CURRENT APPLICABLE PARAGRAPHS IN SECTION III.

IN GENERAL, THIS WORK HAS SHOWN THAT THE PRESENTLY APPLIED DESIGN RULES HAVE. IN THE MOST PART. BEEN OVERCONSERVATIVE. I.E..

REQUIRING MORE MATERIAL THAN NEEDED TO MAINTAIN REQUIRED STRESS LEVELS. FURTHER, IN THE FEW CASES WHERE THE PRESENT DESIGN RULES

LEAD TO SLIGHTLY UNCONSERVATIVE DESIGN. THE RESULTANT MODEST DECREASE IN THE ALREADY SIGNIFICANT SAFETY FACTORS DOES NOT COMPROMISE
THE SAFETY OF THE STRUCTURES IN QUESTION. THUS, NO REEXAMINATION OF MODIFICATI0H OF EXISTIHi STRUCTURES IS CALLED FOR.

***MM NO OFFICE IMPACT STATEMENTS MMMMM
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MM ISSUED RILS Mu

RIL N08 80-089 DATE ISSUEDr. 05/11/80 RIL TITLE STRUCTURAL AND MECHANICAL COMPONENT TEST TECHNIQUES

RESEARCH REVIEW GROU M '.0-00 SPONSORING OFFICEfS). NRR (77-18) '

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD-

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT /DESCRIPT1gti

STRUCTURAL AND MECHANICAL COMPONENT TEST TECHNIQUES

RES COMMENTS

THIS RIL TRANSMITS THE RESULTS OF STUDIES WHICH EXPLORE AND INVESTIGATE THE FEASIBILITY, COSTS, BENEFITS, RELIABILITY, LIMITATIONS
AND POTENTIAL PLANT DEGRADATION ASSOCIATED WITH CONFIRMATORY IN SITU DYNAMIC TESTING UTILIZING VARIOUS MEANS OF EXCITING VIBRATIONS
IN SAFETY-RELATED STRUCTURES AND MECHANICAL EQUfa9ENT.
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.R1230320 um ISSUED RILS CONTINUED un PAGE: 151

0FFICE: NRR IMPACT STATEMENT
.

SCHED. RESP. DATEt 05/11/80 ACTUAL RESP. DATE: 05/11/80 USER OFFICE REVIEWER: T. CHENG

uu* NRR r APPLICATION YO THE REGULATORY PROCESS und

THIS RESEARCH CONSISTED OF A REVIEW SY LLNL OF IN-SITU DYHAMIC TESTING EXPERIMENTS IN FULL SCALE HUCLEAR POWEWR PLANTS.
STRUCTURES TESTED WERE PIPING SYSTEMS, CONTAINMENT BUILDINGS, STORAGE TAHKS, HEAT FXCHANGERS, GAS STORAGE VESSELS, AND
CERTAIN VALVES. THE OfsJECTIVES OF THE REVIEW WERE T0 EXPLORE AND INVESTIGATE THE FEASIBILITY OF THE TESTING TECHNIQUES
OBSERVED FROM THE STAH0P01HT OF BENEFITS, COSTS, RELIABILITY, LIMITATI0HS, AHD POTENTIAL PLANT DEGRADATION. THE TEST METHODS
EVALUATED INCLUDD SHAP-BACK EXPERIMENTS, PULSE GENERATORS, BURIED EXPLOSIVES, SINUSOIDAL VIBRATIONS AND SHAKERS.
POTENTIAL BENEFITS FROM SUCH TESTING INCLUDE CONFIRMATION OF DESIGN MODELS AND CODES, ASSESSMENT OF DYNAMIC PARAMETERS
(PARTICULARLY DAMPING), AND THE DETECTION OF CONSTRUCTION ERRORS AND STRUCUTURAL DEGRADATION. DYNAMIC TESTING OF t

DECOMMISSIDHED PLANTS COULD BE USED TO ESTABLISH FRAGILITY LEVELS.

umW NRR * IMPACT OF RELULTS MMM

THE 'J4RCH IDENTIFIED DYNAMIC TEtTING ON 18 NUCLEAR POWER PLANTS, INCLUDING THE FOLLOWING 6 PLANTS IN THE U.S
DIABLu CANYON, INDI AN F OINT UNITS 1 AND 2. HUMBOLDT BAY, SAN ONOFRE UNIT 1, AND QUAD CITIES. FURTHER STUDIES ARE
NECESSARY TO ATTAIN COMPLETION OF THE RESEARCH OBJECV CTIVES AND TO DETERMINE THE FXTENT TO WHICH CONFIRMATORY IN SITU
DYNAMIC TESTING SHOULD DE INTEGRATED INTO NRC LICENSING PRACTICE. SUBSTANTIAL INFCRMATION ABOUT DYNAMIC BEHAVIOR HAS SEEN
OBTAINED FROM THESE TEETS BUT THEIR IMPACT ON LICEHSING REVIEWS REQUIRES INTERPRETATION OF THE QATA IN CONJUNCTION WITH
SPECIFIC PLANT REVIEWS OR IN THE VEFIFICATION OF BENCH-MARKING OF ANALYTICAL MODESLLS. IF FULL DETAILS CAN BE OBTAINED ON THE
FOREIGH TESTS (FIVE IN JAPAN, THREE IN GERMANY, TWO IN ITALY AND TWO IN INDIA), THESE DATA WOULD DE OF GENERAL USE AND OF
USE IN SUPPGRTING COMPbTER ANALYTICAL METHODS.

MMM NRR * COMMENTS AND REMARKS NMM

1. IH-SITU DYNAMIC TESTING HAS THE POTENTIAL FOR PROVIDING VL VALUABLE INFORMATION FOR TME ASSESSMENT AND VERIFICATION
OF STRUCTURAL DESIGHS FOR EITHER NEW PLANTS OR OPERATING PLANTS.
2. IN VIEW OF THE RELATIVELY LOW LEVEL OF EXCITATION USUALLY EMPLOYED FOR IN-SITU DYHAMIC TESTING, SUCH TESTING METHODS
ARE NOT EXPECTED TO DEVELOP INTG A FEASIBLE MEANS FOR THE SEISMIC QUALIFICATION OF EQUIPMENT IN OPERATING PLANTS THAT
MUST PERFORM AT SSE AND OBE LEVELS OF EXCITATION.
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RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
R1250320 PAGE: 152
REQUESTOR: P3C RESEARCH RESULTS UTILIZATION REPORT

** ISSUED RILS ud

DIt N04 80-G70 DATE ISSUED: 05/22/80 RIL TITLE: RELAP-4/ MOD 6 ASSESSMENT
Sp0NSORING OFFICE (S)2 NRR (77-5)

RESEARCH REVIEW CROUP hD. 1-17 0-00

)
PROJECTS INVOLVED 1

RES UNIT RES. TECHNICAL LEAD
FIN 8 PROJECT TITLE ,

REFERENCE DATA WILL BE PROVIDED AT A L ATER DATE

RIL SUBJECT /DESCRIPTIch

RELAP-4/ MOD 6 ASSESSMENT

PES COMMENTS

RESULTS OF INDEPENDEt' ASSESSMENT OF THE RELAP-4/ MOD 6 CODE ARE PRESENTED, TOGETHER WITH A SUMMtRY OF THE PWR LARGE BREAK LOCA
UNCERTAINTY STUDY, LIMITED TO THE BLOWDCWH REGIME OF LOCA. THE CODE WAS FOUND TO HAVE ADEQt' ATE TREATMENT OF THERMAL-HYERAULICS
DURING THE BLOWDOWN PERIOD OF LOCA. ITS PERFORMANCE WAS SPOTTY DURING THE REFLOOD PERIOD ?:4D INADEQUATE DURING THE REFILL STAGE.
THE CODE OR M3 DEL INPUT PARAMETERS FOUND TO HAVE THE STRONGEST EFFECT ON THE PEAK CLAD TEMPERATURE DURING THE BLCWDCWN STAGE OF
LOCA COMPRISED POWER PEAKING FACTORS, FUEL GAP CONDUCTANCE. THERMAL CONDUCTIVITY OF FUEL PELLETS, AND THE INITIAL POWER.

mundM NO OFFICE IMPACT STATEMENTS m**Wu

.. _ _



R9230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 153

MN ISSUED RILS MM

EIL_NE: 80-091 pATE ISSUED: 06/02/80 RIL TITLE: ACPR EXPERIMENTS ON PROMPT-BURST ENERGETICS

RE3EARCH REVIEW GROUP NO.: 2-06 0-00 SPONSORING OFFICE (S): NRR

ERDJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

1. A1016 ACCIDENT EHERGETICS WRIGHT R

RIL SUBJECT / DESCRIPTION

ACPR EXPERIMENTS ON PROMPT-BURST ENERGETICS WITH FRESH URANIUM CARBIDE FUEL

RES COMMENTS

THIS RIL DESCRIBES THE RESULTS AND ANALYSIS OF A SERIES OF THREE SINOLE-PIN EXPERIMENTS IN THE ACPR TEST REACTOR ON THE PRESSURES
GENERATED AND THE WORK POTENTIAL RESULTING FROM THE FAILURE OF FRESH URAHIUM-CARBIDE FUEL PIHS IN SODIUM UNDER PROMPT-BURST
DISASSEMBLY CONDITIONS IN AN LMFBR. POST-FUEL-FAILURE THERMAL INTERACTIONS BETWEEN THE MOLTEN FUEL AND COOLANT PRODUCED SHARP,
SHORT, VERY-HIGH PRESSURS PULSES OF UP TO 130 MPA SOURCE PRESSURE, BUT THE CONVERSION RATIOS OF FUEL THERMAL ENERGY INTO MECHANICAL
WORK WERE ALL LESS THAN 24. BOTH THESE VALUES ARE ABOUT A FACTOR OF 5 GREATER THAN IN CORRESPONDING EXPERIMENTS WITH FRESH OXIDE
FUEL. CERTAIN FEATURES OF THE RESULTS ARE IN ACCORD WITH THE THERMAL DETOHATION MODEL OF MOLTEN-FUEL-COOLANT INTERACTIONS
DEVELOPED BY BOARD AND HALL. A DEVE'.0PMENT OF THE EXP AND MODEL FOR THE FAILURE OF FRESH FUEL IN POWER EXCURSIONS GIVES EXCELLENT
AGREEMENT WITH THE MEASURED FUEL-FAILURE TIMES AND ENERGY DEPOSITI0!lS. THIS RESEARCH WAS A JOINT PROGRAM BETWEEN SANDIA
LAGORATORIES, AS CONTRACTOR FOR NRC, AND KERHFORCHUNGSZENTRUM KARLSRUHE (KFK) 0F THE FEDERAL REPUBLIC OF GERMANY.

WWWMa H0 0FFICE IMPACT STATEMENTS MWNMM

L______.._______________________________ .__m _ _ _ - _ - . _____m
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RESEARCH PROJECT CONTROL SYSTEM' REPORT RUN DATE:: 08/24/41: .R123C32C .

RESEARCH RESULTS UTILIZATION REPORT PAGE: 154 ~ Ji'rREQUESTOR: PBC 'CWM ISSUED RILS **
-

,

RIL NO: 80-092 23TE ISSUED: 06/18/80 RIL TITLE: TRAC-PIA

RESEARCH REVIEW GPCUP NO,3 0-00 SPONSCRING OFFICE ($1: HRR (77-5)

PROJECTS INVOLVED

EIN_s PROJECT TIT ,g RES UNIT RES. TECHNICAL' LEAD-

1. A7016 TRAC CODE DEVELOPMENT SHOTKIN L

RIL SUBJECT / DESCRIPTION

TRAC-PIA

RES COMMENTS

THIS RIL DESCRIBES THE FIRST RELEASED VERSION OF THE BEST-ESTIMATE TRAC COMPUTER CODE, TRAC-PIA. THE NEED FOR A BEST-ESTIMAT CODE
IS DOCUMENTED, AS WELL AL BRIEF COMPARISONS OF TRAC-PIA WITH RELAP-4 AND WITH FUTURE TRAC CODE VERSIONS. THERE I" A DISCUS $1JN OF
TRAC-PIA PREDICTIVE CAPAP.ILITIES FOR LOCA GIVEN, COVERING BOTH HYDRODYNAMICS AND HEAT TRANSFER FOLLCWED BY A DISCUSSION OF NEEDS
FOR IMPROVEMENT IN FUTURE TRAC VERSIONS. RECOMMENDATIONS FOR THE USE OF TRAC-PIA IN ANALYZING LWR BEHAVIOR ARE GIVEN, BASED ON
USER EXPERIENCE OVER THE PAST YEAR. TWO APPENDICES PROVIDE A DESCRIPTION OF TRAC-PIA CAPABILITIES AND A SUMMARY OF ITS USE TO
ANALYZE DATA IN A VARIETY OF TEST FACILITIES UNDER THE DEVELOPMENTAL ASSESSMENT TASK.
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Rt23032C Mu ISSUED RILS CONTINUED wu PAGE: 155

0FFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 03/04/81 ACTUAL RESP. DATE: 03/04/81 USER OFFICE REVIEWER: W. JENSEN/J. WATT

www NRR APPLICATION TC THE REGULATORY PROCESS MWN

A BEST ESTIMATE (BE) DIGITAL COMPOTER CODE, IT WAS DEVELOPED FOR USE IN THE ANALYSIS OF TRANSIENTS AND ACCIDENTS. PROPOSED'
APPLICATIONS INCLUDE:

1 IDENTIFY THE MARGIN BETWEEN " CONSERVATIVE" AND "BE" ANALYSIS.
2. PREDICTION AND REAHALYSIS OF SCALED EXPERIMENTS.
3. REALISTIC PREDICTIONS OF FULL SCALE PLANT CHARACTERISTICS.

IMPACT OF RESULTS MMMMMM NRR *

THIS CODE HAS HAD ONLY LIMITED APPLICATION TO PLANT LICENSING ACTIONS. L ASL USED THE CODE IN ANALYZING THE TMI-2 ACCIDENT IN
SUPPORT OF THE LICENSING STAFF. VARIOUS NATIONAL LABORATORIES AND INDUSTRIAL ORGANIZATIONS HAVE USED THE CODE IN THE PREDICTION
AND ANALYSIS OF EXPERIMENTS.

COMMENTS AND REMARKS MMMMMM NRR '

MAJOR PROCESSES WHICH TRAC-P1A CAN CALCULATE INCLUDE BLOWDOWN. CHOKED FLOW IN PIPE. ECCS BYPASS, LOWER PLF. HUM REFILL, AND
REFLOODING OF THE CORE. THE CODE IS BEING APPLIED BY MANY ORGANIZATIONS TO EXPERIMENTAL PROGRAMS. THE RESULTS OF COMPARISONS
AND OF SUBSEQUENT CODE CEVELOPMENT WILL BE REPORTED LATER.

RUNNING TIME IS CONSIDERED EXCESSIVE FOR MANY APPLICATIONS. IN THE ABSENCE OF KINETICS FEEDBACK IN THIS VERSION, TRAC-PtA
CANNOT NOW BE USED FOR ATWS AND RIA EVENTS. THE ACCURACY OF NATURAL CIRCULATION PREDICTIONS IS SUBJECT TO COMPARISON WITH
EXPERIMENTAL DATA.

- _ _ _ _ _ _ _ _ _ _ _ _
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- R1236320' RESEARCN PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCN RESULTS UTILIZATION REPORT

'

. CAGE: 156
MM ISSUED RILS MM

RIL NO: 80-093 2!TE ISSUED: 08/05/80 RIL TITLE: "ISEM" ADVERSARY SEQUENCE EVALUATIONe

RESEARCH REVIEW GROUP NO. 4-01 0-00 SPONSORING OFFICEfS): HMSS (77-1)'

PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

i
RIL SUBJECT / DESCRIPTION

"ISEM" ADVERSARY SEQUENCE EVALUATION'

RES COMMENTS

AS NOTED IN RIL NO. 93, ISEM IS A FIRST-GENERATED MODEL RECOMMENDED FOR USE UNTIL SECOND-GENERATION MODELS ARE TESTED AND APPROVED.
MEMBERS OF THE NMSS SAFEGJARDS STAcF MERE TRAINED IN THE USE OF ISEN IN APRIL 1978. SINCE THEN, MANY CONCEPTS EMBODIED IN ISEM

'
NAVE BEEN INCORPORATED BY RES INTO THE SECOND GENERATION MODELS SAFE.AND SNAP (SAFEGUARDS AUTOMATED FACILITY EVALUATION AND
SAFEGUARDS NETWORK ANALYSIS PROCEDURE, RESPECTIVELY). THESE SECOND GENERATION MODELS ARE CURRENTLY BEING EVALUATED FOR USER
SUITABILITY WITHIN THE DIVISION OF SAFEGUARDS IN SUPPORT OF A PROGRAM OF VULNERABILITY ASSESSMENTS AT LICENSED POWER PLANTS AND
FUEL FACILITIES.

MMMMM NO OFFICE IMPACT STATEMENTS MMMMM
.
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE8'08/24/81'
REQUESTOR PBC RESEARCH RESULTS UTILIZATION REPORT PAGE8 1571

MM ISSUED RILS MM

RIL.N02 80-094 DATE ISSUED 08/05/80 RIL TITLE: FIXED SITE HEUTRALIZATION MODEL-

RESEARCN REVIEW GROUP NO.2 4-01 0-00 SPONSORING OFFICE (S): HMS$ (77-1)

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

1 A1060 EFFECTIVENESS EVAL METHODS FOR FIXED SITE PHYS PROT ENNIS

RIL SUBJECT / DESCRIPTION

FIXED SITE NEUTRALIZATION MODEL

RES COMMENTS

THIS RIL TRANSMITS DOCUMENTATION OF COMPLETED RESEARCH ON PHASE I 0F THE FIXED SITE NEUTRALIZATION MODEL (FSNM) AND CONSTITUTES A
PART OF A CONTINUING NRC RESEARCH PROJECT ENTITLED, " EFFECTIVENESS EVALUATION METHODS FOR FIXED SITE PHYSICAL PROTECTION". THE
PRIMARY PRODUCT OF PHASE I IS THE DOCUMENTATION OF THE FIRST VERSION OF A COMPUTER PROGRAM WHICH HAS THE CAPABILITY TO SIMULATE
IN GREAT DETAIL AN ENGAGEMENT BETWEEN GUARDS AND ADVERSARIES AT A NUCLEAR FACILITY.

AS NOTED IN RIL NO. 94, ALTHOUGH WORK ON THE FSNM WAS CURTAILED BEFORE COMPLETION, THE EXPERIENCE GAINED FROM ITS DEVELOPMENT WAS
USED BY RESEARCH CONTRACTORS TO IMPROVE CREDIBILITY AND ACCEPTANCE OF A DIFFERENT ENGAGEMENT MODEL. THIS OTHER MODEL CALLED BATLE
(BRIEF ADVERSARY THREAT LOSS ESTIMATOR) WA5 CREATED TO BE MORE COMPATIBLE WITH EXISTING EVALUATION TOOLS AND MORE COMPUTATIONALLY
EFFICIENT.

WE CONSIDER THE WORK, ON 3EVELOPMENT OF THE FSNM MODEL, REPORTED IN RIL NO. 94 TO BE EXPLORATORY IN NATURE, CONTRIBUTING
PRINCIPALLY TO DEVELOPMENT OF A DIFFERENT ENGAGEMENT MODEL (SUCH AS BATLE) WHICH MAY PROVE MORE PRACTICAL AS A TOOL FOR USE BY THE
SAFEGUARDS REGULATORY STAFF. CONSISTENT WITH YOUR RECOMMENDATION IN RIL NO. 94, WE THEREFORE DO NOT INTEND TO USE THE FSNM MODEL
IN ANY REGULATORY APPLICATION AT THIS TIME.

MMMMM NO OFFICE IMPACT STATEMENTS MMMMM

___--__.
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R1230320 RESEARCH PROJECT CONTROL SYSTEM $? PORT RUN.DATE: 08/24/81
REQUESTOR * PBC RESEARCH RESULTS UTILIZATION REPORT ' PAGE8 154

hu ISSUED RILS MM

RIL N0' 80-095 DATE ISSUED: 08/05/80 RIL TITLE: POSITRON ANNIHILATION FOR NON-DESTRUCTIVE EXAMINATION'

RESEARCH REVIEW GROUP NO t 2-04 0-00 SPONSORING OFFICEfS): NRR

PROJECTS INVOLVED

| FIN O PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

POSITRON ANNIHILATION FOR NON-DESTRUCTIVE EXAMINATION

QES COMMENTS'

THIS RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH ON THE ABILITY OF POSITRON ANNIHILATION (PA) TO MEASURE " DAMAGE"-QUANTITA-
TIVELY IN METALS. NUREG/CR-1129 (MARCH 1980) DOCUMENTS THE PA TECHNIQUES. QUANTIFIES THE SENSITIVITY, PROVIDES A GOOD BASIS FOR
ASSESSING PA AS AN ENGINEERING TOOL, AND SHOWS THAT IT IS NOT APPLICABLE TO STAINLESS STEELS FOR THE OPERATING TEMPERATURE RANGE
OF BREEDER REACTORS.

.

i MMMMM NO OFFICE IMPACT STATEMENTS. MMMMM
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R1230328 RESEARCH P20 JECT CONTROL SYSTEM REPORT RUN DATE* 98/24/81
REQUESTOR: PBC RESEARCH RE',ULTS UTILIZATION REPORT 'PAGE: 159

NN ISSUED RILS NN
~

RIL N08: 80-096 DATE ISSUED: 08/08/80 RIL TITLE: ADEQUACY OF CURRENTLY. UTILIZED RADIATION TEST SOURCES. H

RESEARCH REVIEW GROUP NO.: C-00 SPONSORING OFFICE (S): HRR

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

ADEQUACY OF CURRENTLY UTILIZED RADIATION TEST SOURCES TO SIMULATE THE LOSS OF COOLANT DESIGN BASIS ACCIDENT

RES COMMENTS

THIS RIL CONSISTS OF A SUMMARY OF THE RESULTS OF A COMPLETED PORTION OF THE QUALIFICATION TESTING EVALUATION PROGRAM RELATING.TO
THE ADEQUACY OF CURRENTLY UTILIZED RADIATION SIMULATORS TO CONDUCT RADIATION QUALIFICATION OF SAFETY-RELATED EQUIPMENT. THE
RESEARCH INCLUDES THE DEVELOPMENT OF A CALCULATIONAL METHOD FOR DETERMINING THE RADIATION MAGNITUDE. SPECTRA. AND PARTICLE TYPE AS
A FUNCTION OF TIME THAT WOULD RESULT FROM THE LOCA ASSUMPTIONS DEFINED IN R.G. 1.89. IN ADDITION, SCOPING RADIATION DOSE RATE
CALCULATIONS HAVE BEEN MADE FOR A TYPICAL EMPTY CONTAINMENT STRUCTURE.. ALSO, DEPTH-DOSE PROFILES FOR A POLYMERIC MATERIAL WERE
CALCULATED FOR THE LOCA ASSUMPTIONS, AND A MATERIAL DAMAGE ASSESSMENT WAS MADE FOR A POLYMERIC MATERIAL TO COMPARE THE R.G. LOCA
SOURCE TERM AND THE COMM0HLY USED TEST SOURCE TERM (COBALT-60).

_ ________-___________ - _ . . . - _ _ _ _ - - - . . _ _ . -_ __ . - _ -
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R1230320 mm ISSUED RILS CONTINUED ** PAGE: 160

0FFICE: NRD IM*ACT STATEMENT

SCHED RESP. DATE: 04/03/81 ACTUAL RESP. DATE: 04/03/81 USER OFFICE REVIEWER: P. DIBENEDETTO
- - - . -

mWW NRR : APPLICATION TO THE R6iULATOAY PROCESS dad

THIS RESEARCH IS BEING CONDJCTED 13 DETERMINE THE ADEQUACY OF RADIATION SIMUL ATORS CURRENTLY USED IN THE LOCA DESIGN BASIS
ACCIDENT QUALIFICATION OF SAFETY-6FLATED EQUIPMENT. (RESEARCH REQUEST SD-77-7, FIN SA1051)

mu* NRR IMPACT OF RESULTS M4m

BECAUSE OF THE INCONCLUSIVE NATURE JF THE RESULTS TO DATE, THIS RESEARCH HAS NOT YET IMPACTED THE REGULATORY PROCESS.

N#w HRR : COMMENTS AND REMARK 5 www

THE FOLLOWING ADDITIONAL RESEnRCH IS RECOMMENDED:

A. BEST-ESTIMATE CALCULATIONS ARE EEING PERFORMED TO ESTABLISH A MORE REALISTIC LOCA QUALIFICATION SOURCE TERM.
B. TESTS WILL BE CCNDUCTED TO COM' RE THE DAMAGE CAUSED BY BETA AND GAMMA RADIATION ON GENERIC CABLE DESIGNS.

INCLUDED IN THIS AREA 0F RESEAprH WILL BE AN EVALUATION OF THE SECONDARY (BREMSSTRAHLUNG) RADIATION EFFECTS ON INSTRUMENTS
WITH PROTECTIVE COVERS THAT WOULD BE PROTECTED FRCM THE DIRECT BETA RADIATION, BUT NOT THE SECONDARY X-RAYS.

C. LOCA TESTS MAY BE CONLUCTED WITH MATERI ALS AND C0F.PONENTS IN TYPICAL SAFETY-RELATED CIRCUITS TO DETERMINE THE SIGNIFICANCE
OF RADIATION-INDUCED NOISE.

THE RESEARCH RESULTS TO DATE DO NOT CONTAIN INFORMATION THAT SHOULD BE CONSIDERED FOR BOARD NOTIFICATION.

I
_ - - -
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R1230320 RESEARCH PROJECT C0hTROL SYSTEM: REPORT RUN'DATE*' 08/24/81' l
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGY* 161

MM ISSUED RILS hu
' ~

RIL Not 80-097 DATE ISSUED * 08/18/80 RIL TITLEt AN-ECONOMETRIC STUDY OF ELECTRICITY DEMAND

RESEARCH PEVIEW SROUP NO. 0-00 1EONSFAJNG OFFICE (S)* NRR (77-01)

PROJECTS INVOLVED

FIN 6 PROJECT TITLE RES VEll RES. TECHNICAL (1&D

1. 50190 FORECASTING ELEC DEMAhD BY STATES IN U.S. PRICHARD C

Rit SUBJECT / DESCRIPTION

AN ECONOMETRIC STUDY OF ELECTRICITY DEMAND BY MANUFACTURING INDUSTRIES

RES COMMENTS -

THIS RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH ON' ELECTRICITY DEMAND IN THE U.S. ORIGINATING IN THE MANUFACTURING SECTOR OF
THE ECONOMY. THE RESEARCH DESCRIBED IN THE NUREG/CR-1135 WILL BE USED IN THE DEVELOPMENT OF THE SLED (STATE LEVEL ELECTRICITY
DEMAND) MODEL USED TO ASSESS FORECASTS OF TOTAL ELECTRICITY DEMAND BY STATE.

MMMMM NO OFFICE IMPACT STATEMENTS MMMMM
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R1230320 RESEARCH FROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 162

MN ISSUED RILS Ww

RIL NO: 80-098 DATE ISiMED: 08/18/80 RIL TITLE: LWR STATUS MONITORING DURING ACCIDENT CONDITIONS.

RESEARCH REVIEW GROUP No.' 0-0) SPCHS0 RING OFFICEfS): NRR

PROJECTS INVOLVED

FIN 4 PROJECT TITLc RES UNIT RES. TECHNICAL LEAD

1 A6;94 PLANT STATUS MONITORING DISALVO R

RIL SUBJECT /DESCRIpflp3

LIGHT WATER REACTOR STATUS MONITORING DURING ACCIDENT CONDITIONS.

RES COMMENTS

THIS RIL TRANSMITS THE RESULTS OF C0F.'LETED RESERCH DESCRIBING AN IMPROVED METHOD FOP. ANALYZING OPERATOR RESPONSE DURING
ACCDIDENT SEQUENCES. THE METH2D IS DEMONSTRATED BY APPLYING IT TO DETERMINE THE OPERATOR'S INFORMATION NEEDS DURING
ACCIDENTS (NUREG/CR-1440). ThE RIL CONFIRMS THE ADEQUACY OF THE PWR INSTRUMENTAT;?H REQUIREMENTS IN RRREG GUIDE 1..
AND MAKES THE FOLLOWING RECCMMENDATIONS:
1. THE REGULATORY AND STAhGARDS DEVELOPMENTS STAFFS SHOULD REVIEW THE CONCESTS ANL TECHNTCAL APPROACH DESCRIBED IN
NUREG-1440 AND ADVISE THE RESEARCH STAFF AS TO THE VALUE AND VALIDITY OF THESE TECHNIQUES, AREAS FOR THEIR IMPRUVEMENT,
AND SUGGESTED TCPICS FOR THEIR APPLICATION. ASSUMING THE METHODS ARE DEEMED PROMISING. THE REGULATORY SAFSTAFF MAY ALSO WANT
TO ENCOURAGE LICENSEES AND APPLICANTS TO APPLY THEM TO THEIR OWN FACILITIES. 2. THE REGULATORY AND STANDARDS DEVELOPMENT STAFFS
SHOULD REVIEW THESE RESULTS AND ASSIMIL ATE THEN INTO THE TECHNICAL BASIS FOR DECISIONS RELATIVE TO THE REVISION OF REG GUIDE 1.97.
APPROPRIATE CONSIDERATIONS SdC1LD BE GIVEN TO THE LIMITATIONS OF THE STUDY WHICH GENERATED THE RESULTS.

OFFICE: HP? IMPACT STATEMENT

SCHED. I: ESP. DATE: 04/17/81 ACTUAL RESP. DATE: 04/17/81 USER OFFICE REVIEWER: J. WATT
-- - - -

wwu HRR * APPLICATION TO THE REGULATORY PROCESS wwM

(LWR STATUS MONITORING DURING 4CCIDENT CONDITIONS)
A DRAFT OF NUREG/CR-1440 MAS REVIEWED BY INDUSTRY AND NRC PARTICIPANTS IN DRAFTING REVISION 2 TO REGULATORY GUIDE 1.97
" INSTRUMENTATION FOR LIGHT-WATER-COOLED NHCLEAR POWER PLANTS TO ASSESS PLANT AND ENVIRONMENT CONDITIONS DURING AND FOLLOWINGAN ACCIDENT.

Muu HRR ' IMPACT OF RESULTS mus

NEW VARI ABLES IDENTIFIED DURIN3 THE SEQUENCE EVALUATIONS, WERE ADDED TO THE INSTRUMENTATION LISTS OF RE0 JLATORY GUIDE 1.97REVISION 2.

MmW NRR COP.1ENTS AND 9EMARKS M**

SOME ADDITIONAL VARIABLES WERE ADDED ON THE RESULT OF THE SEQUENCE STUDIE!. THE RIL DOCUMENTS WORK DONE IN SUPPORT OF THE
REGULATORY GUIDE DEVELOPMENT. THE PROGRAM WAS COMPLETED WITH THE PUBLISHING OF NUREG/CR-1440.

.--__-- __.
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: '08/24'/81 '
REQUESTOR * PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 163-

NN ISSUED RILS.NN

RIL N08 80-099 DATE ISSUER * 08/01/80 RIL TITLE: DOSE-RATE CONVERSION FACTORS FOR EXTERNAL EXPOSURE.

RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICE (S)* NRR (78-5)

PROJECTS INVOLVED

FIN O [ROJECT TITLE RES UNIT RES. TECHNICAL' LEAD

1. 50188 DDSIMETRIC MODEL APPENDIX "I" FOULKE J

3.11 SUBJECT / DESCRIPTION

DOSE-RATE CONVERSION FACTORS FOR EXTERNAL EXPOSURE TD PHOTON AND ELECTRON RADIATIONS

RES COMMENTS

THIS RIL TRANSMITS A COMPILATION OF DOSE-RATE CONVERSION FACTORS FOR USE IN CALCULATI;lG EXTERNAL F.YPOSURE TO PHOTON AND ELECTRON ~

RADI ATION FOR 240 RADIONUCLIDES CF POTENTI' IMPORTANCE IN ROUTINE RELEASES FROM HUCLEAR FUEL CY'iES FACILITIES (NUREG/CR-0494).

NMMMM NO OFFICE IMPACT STATEMENTS NMMMM

J

L

i

1

_ _ _ _ _ _ _ _ . _ . _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ . . _ _ _ _ _ _
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R1230320 RESEARCH PROJECT. CONTROL SYSTEM ' REPORT RUN DATE 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 164-

** ISSUED RILS kN

RTL Nor 80-100 D ATE ISSUEI': 08/25/80 RTL TITLE: VISUAL AESTHETIC IMPACT OF ALTERNATIVE COOLING SYSTEMS.

RESEARCH REVIEW GROUP NO.: 5-21 0-00 SPONSORING OFFICE (S): NRR.(76-14)
~

| PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

1. B2266 VISUAL CHANGE DUE TO CLOSED CYCLE COOLING SYSTEMS PRICHARD C

RIL SUBJECT / DESCRIPTION

VISUAL AESTHETIC IMPACT OF ALTERNATIVE CLOSED CYCLE COOLING SYSTEMS.

'S COMMENTS

THIS RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH TO DEVELOP A METHOD FOR ASSESSING THE VISUAL AESTNETIC IMPACT OF ALTERNATIVE
CLOSED CYCLE C00 LINO SYSTEMS OF NLCLEAR POWER PLANTS. (NUREG/CR-0989).

THE RESULTS INDICATE 3 THAT ON AVES AGE A NATURAL DRAFT COOLING TOWER NILL CAUSE A STATISTICALLY SIGNIFICANT NEGATIVE VISUAL
AESTHETIC IMPACT ON % COMMUNITY, COMPARED WITH USING A MECHANICAL DRAFT COOLING TOWER. WILLINGNESS-TO-PAY FOR A MECHANICAL DRAFT
YOWER AS OPfuSED TO A NATURAL DRAFT TOWER RANGED FROM 0 TO $10 PER MONTH FOR AN AVERAGE HOUSEHOLD, DEPENDING ON SITE-SPECIFIC
CONDITIONS SUCH AS r.ETEOROLOGY, TCPOGRAPHY, AND DEMOGRAPHIC CHARACTERISTICS. PREDICTIVE MODELS RESULTING FROM THIS ANALYSIS CAN BE
APPLIED TO ANY EXIS IING OR PROPOSE D NUCLEAR STATION SITE, USING READILY AVAILABLE DATA SOURCES.

MMMMM NO OFFICE IMPACT STATEMENT $ MMMMM

i
;
4

5

,
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R1230320 RESEARCH PROJECT CONTROL SYSTEM' REPORT RUN DATE:- 08/24/81'
REQUESTOR: PBC RESEARCH RESULTS UTILIZATICH REPORT ,PAGE* 165

MM ISSUED RILS MM

RIL MO: 80-101 DATE ISSUED: 09/01/80 RIL TITLE ' PERIPHERAL SHEARING STRENGTH OF CONCRETE STRUCTURAL ELEMENTS

RESEARCH REVIEW GROUP NO.* 3-07 0-C0 SPONSORING OFFICE (S): HRR

PROJFCTS INVOLVED

FIN O PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIt SUBJECT / DESCRIPTION

PERIPHERAL SHEARING STRENGTH OF REINFORCED CONCRETE STRUCTURAL ELEMENTS WITH BIAXIAL REINFORCING SUBJECTED TO TENSION,

RES COMMEHTS

THIS RESEARCH INFORMATION LETTER (RIL) DESCRIBES THE RESULTS OF AN EXPERIMENTAL STUDY ON THE STATIC PERIPHERAL (PUNCHING) SHEAR
STRENGTH OF REINF3RCED CONCRETE ELEPIENTS SUBJECTED TO BIAXIAL TENSION APPLIED THROUGH THE REINFORCEMENT (REFS. 1 AND 2). THE
PHYSICAL SITUATION SIMULATED IN THE EXPERIMENTS IS THAT OF A STATIC FORCE APPLIED HORMALLY TO THE WALL OF A REINFORCED CONCRETE
CONTAINMENT UNDER INTERNAL PRESSURE OR OTHER HLCLEAR SAFETY-RELATED CONCRETE STRUCTURES SUBJECT TO BIAXIAL TENSION. THE BIAXIAL
TENSION PRODUCES A SYSTEM OF ORTH 0G1NAL CRACTS. THE NORMALLY APPLIED LOAD NECESSITATES THE TRANSFER OF PUNCH-TYPE SHEAR STRESS
ACROSS THESE SLIGHTLY OPEN CRACKS. SIX-INCH THICK, FLAT REINFORCED CONCRETE SLABS WERE USED IN THE EXPERIMENTS. THEY WEkE NOT
INTENDED TO BE REPLICA-TYPE MODELS 7F A TYPICAL CONTAINMENT WALL, BUT RATHER TO BE REPRESENTATIVE OF THE BEPAVIOR OF A CONTAINMENT
UNDER THE SPECIFIED LOAD CONDITIONS. THE INHERENT PUNCHING SHEAR STRENGTH OF REINFORCED CONCRETE IN COMBINATION WITH BIAXIAL
TENSION WAS HIGHER THAN EXPECTED, AND IT WAS DBSERVED TO BE MODERATELY SENSITIVE TO THE LEVEL OF BIAXIAL TENSION. A CRITIQUE OF
THE CURRENT DESIGN FORMULA (REF. 3, CC-3421.6) IS MADE IN LIGHT OF THE RESULTS OF THIS STUDY.

OFFICE: HMSS IMPACT STATEMENT

SCHED. RESP. DATE: 01/30/80 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER:

MMM NMSS: APPLICATION TO THE REGULATORY PROCESS MMM

_MMM NMSS: IMPAC1 0F RESULTS MMM (NO DATA AVAILABLE)

MMM HMSS: COMMENTS AND REMARKS MMM (HO DATA AVAILABLE)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ ___ _ -_______ _
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R1230320 mm ISSUED RILS CONTINUED un PAGE: 166,

OFFICE: NRR IPPACT STATEMENT

SCHED. RESP. DATE: 05/22/81 ACTUAL RESP. DATE: 05/22/81 . USER OFFICE REVIEWER: B. BROWN

; Mau NRR APPLICATICH TO THE REGULATORY PROCESS num

- HIGH ENERGY LINES AND EQUIPMENT LIKE SAFETY RELIEF VALVES ARE FREQUENTLY ANCHORED TO THE WALLS OF REINFORCED CONCRETE CON-
TAINMENT STRUCTURES. FOR THE EVALU ATION OF CONTAINMENT. laTEGRITY IN THIS CASE IT BECOMES NECESSARY YO CONSIDER .THE PERIPHERAL
SHEARING (PUNCHING) STRENGTH OF THE REINFORCED CONCRETE IN COMBINATION WITH INTERIAL PRES $URES (BIAXIAL TENSION). DESIGN

,

METHODOLOGY AND LICENSING CRITERIA FOR THIS LOAD COMBINATION HAS EVOLVED FROM ANALYTICAL APPROXIMATIONS WITHOUT THE BENEFIT
OF DIRECTLY SUPPORTING EXPERIMENTS. THE RIL DESCRIBES THE FIRST KNOWN PHYSICAL TESTS OF ACTUAL PUNCHING SHEAR OF BIAXIALLY
TENSIONED CONCRETE TOGETHER WITH A RECOMMENDATION FCR REVISING THE CODE FORMULA NOW IN U$E.

M*M NRR 8 IMPACT OF RESULTS wmu

' THE RESEARCH PROVIDES PRELIMINARY DATA WHICH WITH ADDITIONAL SUPPORT, COULD EVENTUALLY LEAD TO A SUBSTANTIVE CHANGE IN THE
CURRENT PERIPHERAL SHEAR FORMULA IN THE ASME CODE (SECTION III, DIVISION). THIS CHANGE WOULD RECOGNIZE THAT THE PRESENT=
DESIGN METHODOLOGY IS CVERCONSERVATIVE AND LEAD TO A RELAXATION OF CUR CURRENT REQUIREMENTS WITH REGARD TO PERIPHERAL SHEARING'
STRENGTH. IT IS PREMATURE TO IMPLEMENT THE RESEARCH RESULTS WITHOUT ADDITIONAL AND CCMPREhENSIVE EXPERIMENTAL SUPPORT. THE
EXPERIMENTS WERE PERFORMED ONLY ON A THIN CONCRETE ELEMENT . (6 INCH THICK SLAB) WITH A FIXED REINFORCEMENT RATIO.

Nun NRR COMMENTS AND REMARKS Wuu

THE CURRENT RESEARCH RESULTS INDICATE THAT THE EXISTING ASME CODE REQUIREMENTS WITH RESPECT TO PERIPHERAL SHER ARE QUITE
CONSERVATIVE.
2. PRIOR TO MAKING A RECOMMENDATICH TO REDUCE THE CONSERVATISM OF THE PRESENT ASME CODE FORMULA, MORE DESIGN VARIABLES SUCH
AS THE THICKNESS OF CONCRETE ELEMENTS. THE AMOUNT AND DISTRIBUTIDH OF REINFORCEMENT. THE APPLIED LOAD POSITIONS. AND THE. SHEAR

. SPAN HAVE TO BE ACCOUNTED FOR IN FLTURE TESTS. IN THE MEANTIME, THE PRESENT ASME CODE FORMULA SHOULD CONTINUE TO SERVE AS
1 THE BASIS FOR QUR LICENSING REVIEW PERTAINING TO THE ISSUE OF CONCRETE PERIPHERAL SHEAR STRENGTH UNDER BIAXI AL TENSION.

3. THE CCMMENTs AND CONCLUSIONS PF0VIDED ABOVE ARE, IN OUR OPINION, CONSISTENT WITH THOSE OF DR. C. P. SIESS OF THE ACRS.

m - v- _ _ - - _ - . ---..----a-a-- -.-.-- _ _ - - .
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R1230320 RESEARCH PROJECT CONTROL SYSTEM . REPORT RUN DATE: 08/24/41
REQUESTOR PBC RESEARCH RESULTS UTILIZATION REPORT PAGEt 167

,

MM ISSUED RILS MM

RIL N08 80-102 DATE ISSUED: 09/12/8C RIL TITLEr . STRUCTURAL BUILDING RESPONSE

< RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICE (S) NRR SD

PROJECTS INVOLVEDi

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

1. A0130 S$MRP STRUCTURAL PROJECT (PREV B5614) BAGCHI G

RIt_ SUBJECT / DESCRIPTION

REVIEW: PHASE I 0F PROJECT IV 0F THE SEISMIC MARGINS RESEARCH PROGRAM

RES COMMENTS

THIS RESEARCH INFORMATION LETTER (tIL) DESCRIBES THE RESULTS OF A STUDY TO REVIEW THE STATE-OF-THE-ART IN NUCLEAR' POWER PLANT
STRUCTURAL BUILDING RESPONSE COMPUTATION. THIS STUDY, INITIATED UNDER THE SEISMIC SAFETY MARGINS RESEARCH PROGRAM (SSMRP), IS NOT
INTENDED TO ADVANCE THE ART; RATHER, IT WILL BE U3ED TO IDENTIFY ANALYTICAL METHODS FOR REALISTICALLY CHARACTERIZING THE SEISMIC
RESPONSE OF HUCLEAR POWER PLANT STRUCTURES. THE FINDINGS OF THE SUBJECT STUDY, AS DISCUSSED IN THIS RIL, SHOULD PROVIDE THE STAFF,

WITH A BASIS FOR DETAILED REVIEW IN THE AREAS OF ANALYTICAL METHODS. STRUCTURAL MODELING, UNCERTAINTY, HONLINEAR BEHAVIOR. METHODS
TO ACCOUNT FOR INTERACTIONS AND NONSEISMIC RESPONSE. BECAUSE THIS IS A RIL FOR THE SSMRP, BACKGROUND INFORMATION ON THE $$MRP IS
PROVIDED IN ADDITION TO A DESCRIPTIVE SUMMARY OF THE STRUCTURAL BUILDING RESPONSE REVIEW STUDY.

|
i

|
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R1230320 ud ISSUED RILS CONTINUED MN PAGE: 165

0FFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE" 09/13/80 ACTUAL RESP. DATE: / / USER OFFICE REVIEWER:

*** HRR : APPLICATION TO THE REGULATORY PROCESS ***

MNW HRR IMPACT OF RESULTS MWW (HO DATA AVAILABLE)

WWW NRR CCMMENTS AND REMARKS WMP (NO DATA AVAILABLE)-

.

_ _ _ _ _ _ _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR * PBC RESEARCH RESULTS UTILIZATIDH REPORT PAGE: 169

MN ISSUED RILS NM

RIL N0s 80-103 DATE ISSUED: 09/13/80 RTL TITLE: BEST ESTIMATE EVALUATION METHOD
'

RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICE (S): NRR

PD03ECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

1. A0130 SSMRP STRUCTURAL PROJECT (PREV B5614) BAGCHI G

RIL SUBJECT / DESCRIPTION

APPLIED CALCULATION OF THREE-DIMENSIGHAL SEISMIC RESPONSE.

RES COMMENTS

THIS RESEARCH INFORMATION LETTER (RIL) DESCRIBE % HOW TWO TECHNIQUES. BEST ESTIMATE AND' EVALUATION METHOD, CAN BE APPLIED TO THE
TRADITIONAL SEISMIC ANALYSIS AND EESIGN OF A NUCLEAR POWER PLANT. THE SEISMIC ANALYSIS AND DESIGN METHODOLOGY CHAIN IS COMPRISED
OF SEISMIC INPUT, SOIL-STRUCTURE INTERACTION. STRUCTURAL RESPONSE AND SUDSYSTEM RESPONSE. THE OBJECTIVE OF THIS STUDY IS TO
CHARACTERIZE THE COMPOUNDING EF.'Ecr OF CONSERVATIVE ASSUMPTIONS MADE AT VARIOUS LINKS OF THE SEISMIC DESIGN CHAIR. FUTURE WORK
SHOULD PROVIDE FURTHER INSIGHT ON THE OVERALL CONSERVATISM IN SEISMIC ANALYSIS AND DESIGN METit0DOLOGY AS WELL AS ON RELATIVE
CONSERVATISMS BY SELECTIVELY COMBINING DESIRED DESIGN LINKS. AN ILLUSTRATIVE EXATIPLE IS USED IN THIS STUDY THAT LINKS
THREE-DIRECTIONAL SEISMIC EXCITATION LND STRUCTURAL RESPONSE TO COMPARE THE RESULTS OF 00TH TECHNIQUES IN TERMS OF FACTORS OF
COMPARISON AND PROBABILITIES OF EXCEEDANCE.



- - _ _ - _ ____ _

PAGE '170
WM ISSUED RILS CONTINUED NNR1230320

Qff]CE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 09/13/81 ACTUAL RESP. DATE: 09/13/81 USER OFFICE REVIEWER: G. KNIGHTON

mun NRR APPLICATI0H TO THE REGULATORY PROCESS **w

(SSMRP). THE OBJECTIVE WAS TO
THIS RIL DESCRIBES WORK PERFORMED AS A PORTION OF THE SEISMIC SAFETY MARGINS RESEARCH PROGRAMTWO DIFFERENT METHODS OF ANALYSIS FOR

SAMPLE STRUCTURAL PROBLEM (MAIN STEAM VALVE HOUSE AND QUENCH SPRAY AREA)COMPARE FOR A METHOD AND THE
THE DIFFERENCE IN METHODOLOGIES FOR THE 50-CALLED "BEST-ESTIMATE" (BE)

THE BE METHOD USED A SOPHISTICATED TREATMENT OF GROUND MOTION IN THREE DIMENSIONS ANDRESPONSE TO SEISMIC INPUT.
" EVALUATION METHOD" (EM) WAS DESCRIBED. FOR THE EM METHOD, GROUND MOTION WAS TKEN AS THE SQUARE ROOT OFRESPONSE.A PROBABILISTIC APPROACH IN DETERM:NING STRUCTURAL STIFFNESS AND DAMPING WAS MODELED BY PEAK BROADENING OF IN-STRUCUTRETHE SUM OF THE SQUARES AND VARIABILITY IN STRUCUTRAL
RESP;0NSE SPECTRA WITH ASSIGHED VALUES OF FREQUENCY AND DAMPING.

MnN HRR * IMPACT OF RESULTS num
(OFTEN LARGE BUT NOT CONSISTENTLY S0) IN STRUCTURAL RESPONSE COULD BE GENERATED BYTHE WORK ILLUSTRATED THAT LARGE DIFFERENCES

THIS WAS QUANTIFIED BY INTRODUCTION A " FACTOR OF COMPARISON (FOC) AND PROBABILITIES OF EXCEEDANCE (POE) B0id
0F WHICH WERE PRESENTED AS A FUNCTION OF FREQUENCY.

THE F0E RANGED BETWEEN 1.5 AND 8, SHOWING THESE FACTORS OF CONSERVATISMTHE TWO METHODS.

FOR THE EM METHODS AS COMPARED TO "HE BE METHOD.
THE POE, A MEASURE OF THE PROBABILITY OF EXCEEDING DESIGN LOADS SHOULD A LARGE

10 TO THE MINUS f TO 10 TO MINUS 5. THE RESULTS OF THE STUDY HAVE NO IMMEDIATE IMPACT ON
EARTHTQUAKE OCCUR VARIED BETWEENILLUSTRATE THE EXISTENCE OF CONSERVATISM IN PLANT SEISMIC DESIGN AND ALSO ILLUSTRATE THELICENSING ACTIONS, BUT PATHER
METHODOLOGY DEVELOPING AS A RESULT OF THE SSMRP PROGRAM.

MMd NRR COMMENTS AND REMARKS MMM

THIS RESEARCH HAS NOT RESULTED IN THE DEVELOPMENT OF INFORMATION THAT SHOULD BE CONSIDERED FOR BOARD NOTIFICATION.SUBSTANTIAL FURTHER WORK IN THIS1

THIS STUDY WAS THE FIRST ATTEMOT TO SYSTEMATICALLY COMPARE TWO SEISMIC DESIGN METH00S.
AREA IS HEEDED, INICLUDING BENCHMAFKING AGAINST AVAILABLE DATA. THE NATURE OF THIS FUTURE WORK AND ITS IMPLEMENTATIDH SHOULD2.

AWAIT DEVELOPMENT OF AN NRR POSITI(N ON THIS TOPIC. SEND

e

4

_ _ _ _ _ _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUM CATE 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 171' -

um ISSUED RILS M4

RIL NO: 83-104 DATE ISSUED: 09/08/80 .RIL TITLE: PHOSPHORUS 32 IN EDIBLE FISH TISSUE

RESEARCH REVIEW CROUP NO. 0-00 SPONSORING OFFICE (S)* I8E

PROJECTS INVOLVED

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT 4 LATER DATE

RTL SUBJECT /DESCRIPTIDH

THE BIDACCUMULATION FACTOR FOR PHOSPHORUS 32 IN EDIBLE FISS TISSUE.

RES COMMENTS

A LITERATURE SEARCH WAS CONDUCTED T:3 REVIEW THE CONCENTRATIONS OF PHOSPHORUS IN EDIBLE TISSUES OF FISH AND IN VARIOUS BODIES OF
WATER. USING GEOMETRIC MEAN CONCENTRATIONS, A STABLE PHOSPHORUS BI0ACCUMUL ATION FACTOR OF 70.000 WAS CALCUL ATED. USING THE
RADIOACTIVE DECAY CONSTANT OF P-32 AND DATA DERIVED FOR THE BIOLOGICAL TURNOVER RATE OF PHOSPPORUS IN FISH, A P-32 BI0 ACCUMULATION
FACTOR OF 300C WAS DERIVED.

muwww NO OFFICE IMPACT STATEMENTS NuMMM

!

,

_ _ _ _ ____ _ . _ _ _ _



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCP RESULTS UTILAZATION REPORT PAGE: 172

** ISSUED RILS MM

RIL HQ: 80-105 DATE ISSUED: 09/19/80 RIL TITLE: GEOPHYSICAL CORRELATIONS AND MODELING
RESEARCH REVIEW OROUP NO. 0-00 SPONSORING OFFICE (S): NRR, SD

PROJECTS INVOLVED

FIN # PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. A4058 SEISMICITY M4.SS 8 NH MURPHY A

'"'"

RIL SUBJECT / DESCRIPTION

GEOPitYSICAL CORREL ATIONS AND MODELIt:G OF A SELECTED AREA ACROSS THE CLINTON-NEWBURY/ BLOODY BLUFF FAULT ZONES
IN NORTHEASTERN MASSACHUSETTS

RES COMMENTS

THIS MEMORANDUM TRANSMITS THE RESUL15 0F A GRAVITY SURVEY OF THE CLINTON NEWBURY AND BLOODY BLUFF FAULT ZONES IN NORTHEASTERN
MASSACHUSETTS. IT IS A STUDY CORREL ATING GRAVITY A*.0MALIES, GEOMAGNETIC CONTOURS, AND THE SURFACE BEDROCK.

***MM NO OFFICE IMPACT STATEMENTS MMMMM

i

1

- _ _ _ -___ - - _ _ _ _
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R1230320 RESEARCH PROJECT' CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC .RESEARCH RESULTS UTILIZATION REPORT PAGE 173

MM ISSUED RILS MM

RIL NO: 80-106 DATE ISSUED: 11/28/80 RIL TITLE: RESEARCH INFCRMATION LETTER NO. 106

RESEARCH REVIEW GROUP NO.s 0-00 SPONSORING OFFICE (S): NRR, SD

PROJECTS INVOLVED

FIN 3 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA wit'. BE PROVIDED AT A LATER DATE

RIL SUBJECT /DESCt'!? TION

RANCHO SECO BUILDING WAKE EFFECTS ON ATMOSPHERIC DISPERSION

RES COMMENTS

THIS MEMORANDUM TRANSMITS THE RESULTS OF COMPLETED RESEARCH ON CHARACTERIZING THE EFFECTS ON ATMOSPHERIC DISPERSION FROM BUILDING
WAKES AROUND A LARGE REACTOR COMPLEX LOCATED IN FLAT TERRAIN. THE RESULTS TRANSMITTED HEREWITH IMPROVE AND EXPAND THE CURRENT DATA
BASE USED TO DEVELOP APPROPRIATE STAhDARDS AND REGULA'ORY GUIDES IN ATMOSPHERIC DISPERSION.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 01/12/81 ACTUAL RESP. DA C: 01/12/81 USER OFFICE REVIEWER E. H. MARKEE

MMM NRR ' APPLICATION TO THE REGULATORY PROCESS MMM

THIS RESEARCH WAS PART OF A PROGRAM OF FIELD MEASUREMENTS (AT TWO REACTORS) AND WIND TUNNEL STUDIES TO TEST NRC'S LICENSING
MODELS OF ATMOSPHERIC DISPERSION OF REACTOR EFFLUENTS.

MMM NRR : IMPACT OF RESULTS MMM

THE MEASURED VALVES FROM THE RANCHO SECO STUDY WERE AS MUCH AS TWO ORDERS OF MAGNITUDE BELOW PREDICTED VALVES USING APPROPRIATE
NRC LICENSING MODELS. THE RESULTS OF THE RESEARCH WERE USED IN REGULATORY GUIDE 1.145 TO MODIFY LICENSING MODELS PREVIJUSLY USED
TO ESTIMATE RELATIVE CONCENTRATIONS OF AIRBORNE EFFLUENTS. FINAL CONCLUSIONS CONCERNING EFFECTS ON OUR MODELS AWAIT A RIL ON
REMAINING PORTIONS OF THE RESEARCH PROGRAM.

MMM NRR COMMENTS AND REMARKS MMM

THE INFORMATION IN THIS RIL NEED NOT BE CONSIDERED FOR BOARD NOTIFICATION.

THE RESEARCH PROGRAM OF WHICH THE RANCHO SECO STUDY IS A PART HAS BEEN COMPLETED. NO ADDITIONAL WORK IS NEEDED.
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R??30320 RESEARCH PROJECT CONTROL. SYSTEM: REPORT RUM DATE: 04/24/41.
'

d'eUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT- PAGEt 174-
*

MM ISaUED RILS MM

RIL N02'80-107 DATE ISSUED: 12/16/80' RIL' TITLE:' COMPUTER PROGRAM

RESEARCH REVIEW GROUP NO. 0-00 SPONSORING OFFICE (S): NRR

PROJECTS-INVOLVED .i

FIN 8 PROJECT TITLE 'RES UNIT RES. TECNMICAL LEAD
!

REFERENCE DATA'WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT / DESCRIPTION

RELAP/ MOD 7 COMPUTER PROGRAM
'

RES COMMENTS
'

A RESEARCH INFORMATION LETTER IS BEING ISSUED DESCRIBING THE RELAP4/ NOD 7 CODE. THIS CODE HAS BEEN DESIGNED-AS A BEST-ESTIMATELARGE BREAK LOCA ANALYSIS TOOL. THE CODE MORE ACCURATELY CALCUL ATES THE BLOWDOWN AND REFILL . STAGES THAN DOES THE REL AP4/ MOD 6CODE. THE CALCULATIONAL CAPABILITY OF.THE REFLOOD STAGE IS ALMOST THE SAME AS IN THE RELAP4/ MOD 6 CODE.

MMMMM NO OFFICE. IMPACT STATEMENTS MMMMM

#
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R1230320 x6 SEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RES*JLTS UTILIZATION REPORT PAGE: 175

MM ISSUED RILS MM

RIL N0+ 80-108 DATE ISSUED: 01/06/81 RIL TITLE: SUMMARY OF WRAP-PWR-EM RIL

RESEARCH REVIEW GROUP NO. 0-00 SPONSORING OFFICE (S): HRR

PROJECTS INVOLVED

RES UNIT RES. TECHNICAL LEADFIN # PROJECT TITLE -

1. 34126 WRAP-EM DEVELOPMENT SHOTKIN L

RIL SUBJECT / DESCRIPTION

WATER REACTOR ANALYSIS PACKAGE FOR AUDIT OF VENDOR

RES COMMENTS

THE ATTACHED RIL DESCRIBES THE WATER REACTOR ANALYSIS PACKAGE FOR AUDIT OF VENDOR LOCA EVALUATION MODEL CALCULATIONS FOR
PRESSURIZED WATER REACTORS. THE PACKAGE CONSISTS OF SEVERAL COMPER CODES WHICH ARE INTERFACED AUTOMATICALLY. THE CODES AND
INTERFACES ARE DESCRIBED AND EXAMPLES OF WRAP CHECK-0UT CALCULATIONS ARE GIVEN.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 03/01/81 ACTUAL RESP. DATE: 03/01/81 USER OFFICE REVIEWER: R. F. AUDETTE

APPLICATION TO THE REGULATORY PROCESS MMMCMM HRR +

TO PERFORM INDEPENDENT AUD?TS OF PWR VENDORS LARGE AND SMALL BREAK LOCA ANALYSIS METHODS AND APPLICATIONS SUBMITTED TO SATISFY
REQUIREMENTS OF 10 CFR 50, .'PPENDIX K, AND 10 CFR 50.46.

MMM HRR IMPACT OF RESULTS MMM

THE DEVELOPMENT PROGRAM DESCRIBED IN THE RIL HAS PROVIDED AUTOMATED INTERFACING AND USER - CONVENIENT INPUT METHODS FOR THE FOUR
COMPUTER PROGRAMS CONSTITUTING THE PWR-WRAP-EM PACKAGE. ALSO INCLUDED IS A STEADY-STATE INITIALIZING PROCEDURE WHICH ALLOWS FOR
RAPID, CONVENIENT CHANGES IN OPERATING CONDITIONS ASSUMED FOR THE INITIATION OF A LOCA. THE PURPOSE OF THIS EFFORT WAS TO PROVIDE
RAPID ERROR FREE PROCESSING OF THE ENTIRE LOCA TRANSIENT AND TO THE EXTENT POSSIBLE, A SATISFACTORY REALIZATION OF THIS GOAL WAS
ACHIEVED.

MMM NRR COMMENTS AND REMARKS MMk

SOME PROBLEMS AND INADEQUACIES CONTIhUE TO EXIST IN THE COMPONENT CODES USED IN WRAP WHICH HEED TO BE RESOLVED BEFORE THE CODE
PACKAGE CAN BE USED EFFECTIVELY. SOME OF THESE ARE DESCRIBED IN THE RIL. WE ARE CURRENTLY REVIEWING OUR ANALYTICAL NEEDS TO
DETERMIHE HOW BEST TO EVALUATE AHD AUDIT VENDOR ANALYTICAL METHODS AND CALCULATIONS. AS A RESULT, WE EXPECT TO MAKE
RECOMMENDATIONS SOOH REGARDING INFORMATION IN THE WRAP PROGRAM AND ANY FUTURE PLANS.
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** ISSUED RILS WM

Ell _Ng: 80-109 DATE ISSUED: 01/ O f >/81 RIL IITLE: SUMMARY OF WRAP-BWR-EM RIL

RI. SEARCH REVIEW GROUP NO. 0-00 SPONSORING OFFICFlil NRR

PROJECTS INVOLVED

FIN O PROJECT TITLE RES UNIT RES. TECHNIoAL LEAD

1. B4126 WRAP-EM DEVELOPMENT SHOTKIN L

RIL SUBJECT / DESCRIPTION

WATER REACTOR ANALYSIS PACKAGE FOR AUDIT

RES COMMENTS

THE ATTACHED RIL DESCRIBES THE WATER REACTOR ANALYSIS PACKAGE FOR AUDIT OF VENDOR LOCA EVALUATION MODEL CALCULATIONS FOR BOILING
WATER REACTORS. THE PACK /.GE CONSISTS OF SEVERAL COMPUTER CODES WHICH ARE INTERFACED AUTOMATICALLY. THE CODES AND INTERFACES ARE
DESCRIBED AND EXAMPLES OF WRAP CHECK-0UT CALCULATIONS ARE GIVEN.

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 03/01/81 ACTUAL RESP. DATE: 03/01/81 USER OFFICE REVIEWER: R. F. AUDETTE

r< M W NRR APPLICATION TO THE REGULATORY FROCESS Mud

TO PERFORM INDEPENDENT AUDITS OF BWR VENE0RS LARGE AND SMALL BREAK LOCA ANALYSIS METHODS AND APPLICATIONS SUBMITTED TO SATISFY
REQUIREMENTS OF 10 CFR 50, APPENDIX K, AED 10 CFR 50.46.

WWW NRR IMPACT OF REiULTS W*w

THE DEVELOPMENT PROGRAM DESCRIBED IN THE RIL HAS PROVIDED AUTOMATED INTERFACING AND USER-CONVENIENT INPUT METHODS FOR THE FOUR
COMPUTER PROGRAMS CONSTITUTING THE BWR-WRLP-EM PACKAGE. ALSO ItOLUDED IS A STEADY-STATE INITIALIZING PROCEDURE WHICH ALLOWS FOR
RAPID CONVENIENT CHANGES IN OPERATING CONDITIONS ASSUMED FOR THE INITIATION OF A LOCA. THE PURPOSE OF THIS EFFORT WAS TO PROVIDE
RAPID ERROR FREE PROCESSING OF THE ENTIRE LOCA TRANSIENT AND TO THE EXTENT POSSIBLE, A SATISFACTORY REALIZATION OF THIS GOAL WASi

ACHIEVED.;

W8N NRR * COMMENTS AND REMARKS MMM

SOME PROBLEMS AND INADEQUACIES CONTINUE TO EXIST IN THE COMPONENT CODES USED IN WRAP WHICH NEED TO BE RESOLVED BEFORE THE CODE
PACKAGE CAN BE USED EFFECTIVELY. SOME OF THESE ARE DESCRIBED IN THE RIL. WE ARE CURRENTLY REVIEWING DUR ANALYTICAL NEEDS TO

,

l DETERMINE HOW BEST TO EVALUATE AND AUDIT VENDOR ANALYTICAL METHODS AND CALCULATIONS. AS A RESULT, WE EXPECT TO MAKE
i RECOMMENDATIONS SYN 0-EGARDING INFORMATI04 IN THE WRAP PROGRAM AND ANY FUTURE PL ANS.
l

|

.
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MM ISSUED RILS MM

RIL_ND: 80-110 DATE ISSUED:- 01/16/81 RIL TITLE: RELATIVE HAZARD OF RADI0 IODINE AS A FUNCTION OF RADIATION

RESEARCN REVIEW GROUP NO.: 0-00 SPONSORING OFFICE (S): NRR

PROJECTS INVOLVED

FIN # PROJECT TITLZ RES UNIT RES. TECHNICAL LEAD

REFERENC ' DATA WILL BE PROVIDED AT A L ATER DATE

RIL SUBJECT / DESCRIPTION .

FUNCTION OF RADIATIDH - QUALITY AND AGE AT EXPOSURE

RES COMMENTS

TO IDENTIFY THE INFLUENCE OF THE PHYSICAL CHARACTERISTICS OF RADIDIODINE ISOTOPES AND THYROID GLAND MATURITY ON THE EFFECTIVENESS
OF RADI0 IODINE EXPOSURE, TWO STUDIES WERE PERFORMED. IN THE FIRST STUDY, RATS WERE EXPOSED TO I-132 OR I-131 AND THEIR THYROIDS
STIMULATED WITH A GOITROGEN. EQUAL SUPPRESSION OF THYROID WEIGHT INCRESE WAS FOUND FOR 280 RADS OF I-132'AND 2500 RADS OF I-131
INDICATING NEARLY A FACTOR OF TEN GREATER EFFECTIVENESS FOR I-132. IN THE SECOND STUDY GUINEA PIGS OF DIFFERENT AGES WERE EXPOSED
TO I-131 AND THYROID FUNCTION MEASURED 103 DAYS LATER. THE RESULTS SHOWED THAT FETUSES AND WEAHLINGS WERE ABOUT ONE AND A
HALF TIMES AS RADIOSENSITIVE AS ADULTS AN) ABOUT TWICE AS SENSITIVE AS NEWBORNS.

OFFICE: HRR IMPACT STATEMENT

SCHED. RESP. DATE: 04/12/81 ACTUAL RESP. DATE: 04/12/81 USER OFFICE REVIEWER: W..KREGER
4

MMM NRR : APPLICATION TO THE REGULATORY PROCESS MMM

THIS STUDY WAS UNDERTAKEN TO VERIFY AND QUANTIFY STAFF ASSUMPTIONS IN ACCIDENT CONSEQUENCE ASSESSMENTS, THAT SHORT-tIVED
RADI0 IODINES PRODUCE MORE BIOLOGICAL DAMAGE THAN THE SAME DOSE OF IODINE 131 AND THAT THE IMMATURE THYROID GLAND IS MORE
RADIOSENSITIVE THAN THAT OF THE ADULT (FIN #B3028).

|

WMM NRR 6 IMPACT OF RESULTS MMM

. 1 THE STUDY OF THE INFLUENCE OF RADIATION QUALIT( CONFIRMED THE APPROPRIATENESS OF THE FACTOR OF 10 USED FOR THE INCREASED
EFFECTIVENESS OF SHORT-LIVED RADIOI0DIUES.'

! 2. THE STUDY OF THE INFLUENCE OF AGE AT EXPOSURE CONFIRMED THE GREATER THYROIDAL RADI0 SENSITIVITY OF FETUSES AND WEAHLINGS
~

{
COMPARED TO ADULTS. IN ADDITION, IT CUANTIFIED THE RISK FACT.OR DIFFERENCE AS LESS THAN AN ORDER OF MAGNITUDE.

ALTHOUGH THE RESULTS OF THIS STUDY SHCW NO NONCONSERVATISIM IN STAFF ASSUMPTIDHS, WE WILL CONSIDER THESE RESULTS FOR POSSIoLE* 3.
CHANGES IN RADIATION CUIDELINES.

.

MMM NRR : COMMENTS AND REMARKS MMM

THIS RESEARCH PROJECT HAS BEEN COMPLETED. CONSIDERATION FOR HEARING BOARD NOTIFICATION IS NOT CONSIDERED NECESSARY.

4

- -
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mm ISSUED RILS um
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~

RIL Not 80-111 DATE ISSUED: 05/26/81 RTL TITLE ACUTE EFFECTS OF INHALATION EXPOSURE TO ' URANIUM *

MESEARCN REVIEW GROUP MD.: 0-00 iPONSORING'0FFICEfS)8 SD+

<

'# ' ^

PWOJECTS INVOLVED

FIN 9 PROJECT TITLE RES' UNIT RES. TECNNICAL LEAD

1 A4083 STUDY OF UF6/UC2F2 IN EXPERIMENTAL ANIMALS FOULKE J

RIL SUBJECT / DESCRIPTION

HEXAFLUORiDE AND PATTERNS OF DISPOSITION.

RES C0FFENTS ~

,

A NUMBER OF EXPERIMENTS WERE PERFORMED TO DETERMINE THE DEPOSITION, RETENTION. AND EXCRETION OF URANIUM, AS WELL AS THE ACUTE-
T0XICITY. RESULTING FROM EXPOSURE TO URANIUM HEXAFLUORIDE AND ITS. HYDROLYSIS PRODUCTS. BOTH RATS AND DOGS WERE EXPOSED BYZHHALATION, INTRATRACHEAL INSTILLATION. OR INTRAVENDUS INJE0 TION. RESULTS TO DATE SUPPORT THE RELATION BETWEEN ABSCRBED DOSE AND
URINARY ELIMINATION RATE PROPOSED BY THE ICRP FOR Ut+6) COMPOUNDS. THE PULMONARY RETENTION TIME FOR UO2F2 IS EXTREMELY SMGRT
(NALF-TIME); RETENTION FUNCTIONS FOR KIDNEY AND BONE ARE NOT YET AVAILABLE. THE THRESHOLD ABSCRBED DOSE FOR PRODUCING KENAL
INJURY IS OF THE ORDER OF 10 MICRO-G PER KG BODY WEIGHT. IN DOGS AND RATS GLUCOSURIA APPEARS TO BE A MORE SENSITIVE INDICATOR OF

~

RENAL INJURY THAN ALBUMINURIA OR PLASMA UREA NITROGEN LEVELS.

* drum NO OFFICE .MPACT STATEMENTS- unuum

F

|
!

:
;
t
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mm ISSUED RILS **

RIL NO: 80-I'2 DATE "$$UED: 01/29/81 RIL TITtEt THORIUM WORKERS

RESEARCH REVIEW GROUP NO.* 0-00 SPONSORING OFFICE (S): SD

PROJECTS INVOLVEQ

flN_1 PROJECT TITtE REl UNII RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT /DESCPIPTION

HEALTH STATUS AND BODY RADI0 ACTIVITY OF FORMER THORIUM WORKERS.

RES COFMENTS

EFFECTS OF INDUSTRIAL EXPOSURE TO THORIUM ARE BEING INVESTIGATED BY STUDYING THE FORMER EMPLOYEES OF A THORIUM-PROCESS-THE HEAL 7:4

ING PLANT. IN A STUDY COHORT DF 3039 MEN, THERE WERE 511 KNOWN DEATHS VERSUS 486.3 DEATHS EXPECTED ON THE BASIS OF AGE- AND
YEAR-SPECIFIC MORTALITY RATES FOR U.S. WHITE MALES. IN GENERAL, DIFFERENCES BETWEEN THE OBSERVED AND EXPECTED NUMBERS OF DEATHS
FROM SPECIFIC CAUSES SHCWED LITTLE ASSOCI ATTON WITH MEASURES OF THORIUM EXPOSURE (JOB TYPE AND LENGTH OF EMPLOYMENT). HOWEVER,
THERE WAS A STATISTICALLY SIGNIFICANT EXCESS OF DEATHS FROM PANCREATIC CANCER AMONG MEN EMPLOYED A YEAR OR MORE (6 OBSERVED VS 1.3
EXPECTcD) BUT NOT FOR SHORTER-TERM WORKERS (3 OBSERVED VS 2.7 EXPECTED). DATA ON A SMALL SAMPLE OF THE COHORT INDICATED A HIGHER
PROPORTION OF CIGARETTE SM0KERS RELATIVE TO U.S. MALES, AND THIS COULD EXPLAIN AT LEAST PART OF THE EXCESS MORTALITY FROM LUNG
CANCER AND RESPIRATORY DISEASES. A PUZZLING EXCESS OF DEATHS FROM MOTOR VEHICLE ACCIDENTS WAS FOUND (38 OBSERVED VS 23.2
EXPECTED). MEDICAL EXAMINATIONS AND MEASUREMENTS OF RESIDUAL BODY RAD'0 ACTIVITY ARE BEING MADE ON A SUBPOPULATION OF 592 MEN MOST
EXPOSED TO THORIUM. SY THORON-BREATH MEASUREMENTS, THORIUM DEPOSITION WAS DETECTED IN 131 0F 194 MEN WHO HAVE BEEN EXAMINED.-AND
MEASURABLE AMOUNTS OF BISMUTH-212 (RANGE 0.2 TO 3 NCI) kERE FOUND IN 55 0F THE MEN BY GAMMA-RAY MEASUREMENTS IN VIVO.

mMWWw NO OFFICE T3 PACT STATEMENTS *Wmuu

i

- - -______ _ __ _- -- - , , , . , . , .
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** ISSUED RILS **

OIL N0' 80-113 DATE ISSUED: 01/29/81 RIL TITLEr PRIMARY PIPING SYSTEMS

R ESE A PCH PEVf EW G800* NQ : 0-00 SPONSCRING OFFICE (S): ISE. NRR. SD

PPOJECTS INVOLVED

FIN e 980)ECT TITLE RES UNIT RES. TECPNICAL LEAD

1 52289 INTEG#ATION Or NDE RELITBILTTY AND FRACTURE MECHANICS MU$CARA J

RIL SUBJECT /DESCRIPTICN

RELIABILITY OF INSERVICE INSPECTION FOR PRIMARY PIPING SYSTEMS

RE) grF"ENTS

THIS RESEARCH INFORMATION LETTER TRANSMITS RESULTS OF RESEARCH CN THE INFLUENCE OF INSPECTION VARIABLES ON THE RELIABILITY AND
EFFECTIVENESS OF ULTRASONIC TEST ISI FOR PRIMARY PIPING SYSTEM WELDMENTS. TO ESTABLISH THESE RESULTS. THOUSANDS OF MEASUREMENTS
WERE MAD 2 ON ARTIFICIALLY EMPLACED NOTCHES AND FATIGUE FLAWS INTO FLAT PLATE AND PIPING SAMPLES. A SERIES OF SHORTCOMINGS IN THE
ASME CODE. SECTION XI. 1977 REVISION THROUGH SUMMER OF 1978 ARE DETAILED. INCLUDING CALIBRATION SENSITIVITY. INSPECTION ANGLE.
S IZ I F.G . SURFACE CCNDITION AND CCHTOUR. SCAN OVERLAP. COVERAGF OF INSPECTION VOLUME. TR AASDUCER AND INSTRUMENT PERFORMANCE. AND
AUSTENITIC AND DISSIMILAR WELD INSPECTICN. SPECIFIC RECGKMJ JATIONS ARE THE FOLLOWING: (1) UNTIL BETTER CALIBRATION REFLECTORS
CAN BE DEVELO*ED. THE rep 3RTING AND RECORDING DAC LEVEL (As OEFINED BY SECTION XI. IWA-2232 AND APPENDIX III) BE LOWERED TO SO AND
20 PERCENT. RESPECTIVELY. OF THE PRIMARY REFERENCE LEVEL FOR INSPECTIONS OF PIPE HAVING WALL THICKNESS EQUAL TO OR GREATER THAN
0.312 INCHES; (2) SNEAR WAVE INSPECTICH AT 60 DEG. F. SHOULD BE REQUIRED IN ADDITICN TO 45 DEG. INSPECTION. WITH REPORTING AND

RECORDING LEVELS OF 100 AHL SC PERCENT. RESPECTIVELY. BEING ADDITIONALLY REQUIRED FOR THE 60 DEG. INSPECTION; (3) IN CASES WHERE
FLAWS ARE TO BE ACCEPTED BY ANALYSIS. THE SIZING TECHNICUES AND THEIR ACCURACY BE QUALIFIED UNDER CONDITIONS SIMILAR TO THAT OF
THE FIELD APPLICATI0H; AND (4) SCAN OVERLAP SHALL DE SUFFICIENT TO PROVIDE SIGNALS FROM MINIMUM SIZED (LENGTH AND DEPTH)
REPORTABLE DEFECTS SPECIFIED IN IWS 3500. WITH RESPCNSE FFOM EACH RECORDABLE DEFECT CPTIMIZED TO ESTABLISH ITS RESPONSE RELATIVE
TO THE REPORTING LEVEL.

- . _ _ _ _ - _ _ - _ . - _ _ _ _ _ _ .
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0FFICE: NPR INSACT STATE"ENT

SCHED. RESP. DATE: CS/29/81 ACTUAL RESP. Dtip: 05/29/81 USER OFFICE REVIEWER: W. HAZELTON

Na* NRR APPLICATION TO THE REGULATORY PROCEES **a

SECTION 5.2.4 0F THE $RP STATES: "THE CONDUCT OF PERIODIC INSPECTIONS AND LEAKAGE AND HYDRO 5TATIC TESTING OF PRES $URE-
RETAINING COMPONENTS OF THE REACTOR COOLANT PRES $URE BOUNDARY IN ACCORDANCE WITH THE REQUIREMENTS OF SECTION XI CF THE ASME
CODE PROVIDES REASONABLE ASSURANCE THAT EVIDENCE OF STRUCTURAL DEGRADATION OR LOSS OF LEAK TIGHT INTEGRITY OCCURRING DUAING

.

SERVICE WILL BE DETECTED IN TIME TO PERMIT CCRRECTIVE ACTION BEFORE THE SAFETY FUNCTION OF A COMPONENT IS CCMPROMISED." THIS
THE PELI ABILITY OF INSERVICE INSPECTION OF REACTOR PRIMARY PIPING AND ITS IMPACT ON SYSTEMPRCGRAM IS INTENDED TO ESTABLISH

INTEGRITY. THE RESE ARCH WILL CONFIRM THAT THE SRP SECT ION S.2.4 ST ATEMENT IS CORRECT WITH RESPECT TO INSPECTIONS OR WILL
PROVIDE Ihf0RMATION TO SUPPORT A MODIFIED STATEMENT.

IMPACT OF RESULTS **u*** NRR '

THE PROGRAM HAS IDENTIFIED PROBLEM AREAS WHICH LIMIT THE EFFECTIVENESS OF PRESERVICE AND INSERVICE INSPECTION OF PRIMARY SYSTEM
PIPING. THE PROGRAM INDICATES THAT CURRENT REQUIREMENTS IN SECTION XI 0F THE ASME BOILDER AND P' ESSURE VESSEL COPE FOR ULTRA
SONIC INSPECTION PROVICE LIMITED ASSURANCE THAT FLAWS LARGER THAN THE ACCEPTANCE STANDARDS WILL BE DETECTED. THE 'GL INCLUDES
FOUR RECOMMENDATIONS WiICH COULD INCREASE THE EFFECTIVENESS OF PRIMARY SYSTEM PIPINIG INSERVICE I!C72CTIONS. THESE RECOMMENDA-
TION 5 INVOLVE CALIBRfTICN SENSITIVITY, INSPECTION ANGLE, SIZING AND SCAN OVERLAP. THESE CONCEPTS ARE BEING INCORPORATED IN A

REGULATORY GUIDE NOW UNDER REVIEW. NRR WILL IMPLEMENT THE GUIDE WHEN IT IS ISSUED.

COMMENTS AND REMARKS *a'""* NRR **

VHE RIL DISCUSSES ONGOING RESEARCH TO VALIDATE AND IMPROVE THE EFFECTIVENESS OF INSERVICE INSPECTION. HRR CONTINUES TO ENDORSE
THIS RESEARCH. SINCE NRR HAS BEEN AWARE OF THE PROBLEM AREAS IN INSERVICE INSPECTION PROCEDURES AND HAS CONSIDERED THESE
POTENTIAL DEFICIENCIES IN ITS EVALUATION OF THE ACCEPTABILITY OF REQUIREMENTS TO ASSURE PIPTNG INTEGRITY. CONSIDERATION FOR
BOARD NOTIFICATION IS NOT RECOMMENDED.

OFFICE SD IM?ACT STATEMENT
~

SCHED. RESP. DATE: 02/27/31 ACTUAL RESP. DATE: 02/27/81 USER OFFICE REVIEWER: R. G. SMITH

Nud SD : APPLICATION TO THE REGULATORY PROCESS waa

8113 HAS SOME VERY GOOD INFORMATION ABOUT THE RESPONSE DIFFERENCES BETWEEN HOLES AND HOTCHES WHICH MAS NOT PREVIOUSLYRIL
THIS NEW INFORMATION WItL BE PRESENTED TO SECTION XI FOR THEIR CONSIDERATION. MEANWHILE. I REQUESTAVAILABLE IN THIS AREA.

THAT YOU HAVE YOUR CONTRACTOR INVESTIGATE OR EVALUATE FROM EX! STING DATA THE NUMBER OF FALSE CALLS THAT MAY BE GENERATED AS A
FUNCTION OF THE RECORDING AND REPORTING LEVELS DURING ULTRASONIC INSPECTION OF PIPE WELDS.

uwd SD IMPACT OF RESULTS ***

THE RIL WILL BE HELPFUL TO OUR STA?F IN PROPOSING CODE CHANGES AND IN THE WRITING OF REGULATORY GUIDES.

**d SD : COMMENTS AND REMARKS W**

INFORMATION WOULD BE VITAL TO ASSURE PRACTICALITY OF LOWERING THE RECORDING AND REPORTING LEVELS OF INDICATIONSTHIS ADDITIONAL IT
AND WOULD BE NEEDED TO JUSTIFY REGULATORY GUIDE POSITIONS AND CONVINCE THE CODE WRITING GROUP TO MAKE THE NECESSARY CHANGES.
MAY ALSO BE WORTHWHILE TO SHOW THE RESULTS OF GS DEGREES AND 60 DEGREES ANGLE EXAMINATIONS SEPARATELY.

_ _ _ _ _ _ _ _ _ _ - -
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mm ISSUED RILS **

EIL WO: 81-114 DATE ISSUED: 02/18/81 RIt TITLE: PIPING BENCHMARK PROBLEMS

DESEAOCH REVIEW G800P NO. C-03 3-03 SPCNSCRING OFFICE (S): NRR

P90JECTS INV] @
FIN 9 PPOJECT TITLE FES UNIT RES. TECHNICAL LEAD

1. A3225 MECH PIPING BENCHMARK REIFF D

RIL SU3 JECT /0ESCRIPTICH

| PIPING BENCHMARK PROBLEMS

| PES COP 9ENTS

A SET OF BENCHMARK PROBLEMS AND SOLUTIONS HAS BEEN
DEVELOPED FOR VERIFYING THE ADEQUACY OF CCMPUTER PROGRAMS USED FOR DYNAMIC ANALYSIS AND DESICN OF NUCLEAR PirING SYSTEMS BY THE
RESPONSE SPECTRLM METHOD. THE BENCHMARK PRCBLEMS COVER A WIDE RANGE OF CONFIGURATICNS AND ARE ASSUMED TD EXPERIENCE LINEAR
ELASTIC BEHAVIOR. THE DYNAMIC LOADING IS REPRESENTED BY UNIFORM SUPPORT MOTION ASSUMED TO BE INDUCED BY SEISMIC EXCITATION IN
THREE SPATIAL DIRECTIONS. THE SOLUTIONS PROVIDE FREGUENCIES, PARTICIPATION FACTORS. NODAL DISPLACEMENT COMPONENTS AND INTERNAL
FORCE AND MGMENT COMPONENTS.

1

. . .

__ -
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0FFICE: NRR TMPACT STATEMENT

SCHED." RESP. DATEI 03/16/81 ACTUAL RESP. DATER 03/16/81 USER OFFICE REVIEWERt M. HARTZMAN

ums NRR 8 APPLICATION TO THE REGULATORY PROCESS num

SECTION 3.9.10F THE SRP REQUIRES APPLICANTS TO PROVIDE CONFIRMATION OF THE ADEQUACY OF THEIR CDMPUTER PROGRAMS USED FOR
ANALYSIS AND DE%IGN OF CATEGORY I. ASME SECTION III PIPING SYSTEMS. A MEANS OF INDEPENDENT VERIFICATION BY THE MEB. DE. OF THIS
ADEQUACY IS TO REQUIRE THAT THE APPLICANT SOLVE A SET OF BENCHMARK PROBLEMS WITH KNOWN SOLUTIONS. BY CCMPARING THE APPLICANTS
AND THE BENCHMARK SOLUTIONS THE ADEQUACY OF HIS COMPUTER PROGRAMS TO GENERATE RELIABLE DESIGN RESULTS CAN BE INDEPENDENTLY
ASCERTAINED AND VERIFIED BY THE MEB. THESE SENCHMARK PROBLEMS ARE BEING REFERENCED EXPLICITLY IN THE UPCOMING REVISION OF SRP
3.9.1.

Was NRR t IMPACT OF RESULTS man

THE BENCHMARK PROBLEMS AND SOLUTICNS CLNERATED UNDER THIS PROGRAM WERE APPLIED TO VERIFY THE ADEQUACY OF PIPING COMPUTER PROGRAMS
USED FOR REANALY3IS OF PIPING SYSTEMS IN FIVE PLANTS WHICH WERE SHUT DOWN IN 1979 AS A RESULT OF AN ERROR IN A COMPUTER PROGRAM
USED IN THE INITIAL DESIGN OF THESE PLANTS. THESE PROBLEMS HAVE SINCE ALSO BEEN APPLIED TO VERIFY A NUMBER OF OTHER INDUSTRY
COMPUTER PROGRAMS. OTHER PROBLEMS HAVE BEEN USED FOR INDEPENDENT VERIFICATION OF ANALYSIS TECHNIQUES PROPOSED BY APPLICANTS.
THE RESEARCH IS ALSO PRODUCING COMPUTER PROGRAMS WHICH ARE BEING USED TO DEVELOP BENCHMLRK PROBLEMS FOR INDUSTRY PROPOSED

. STATE-OF-THE-ART METHODS OF PIPING ANALYSIS AND WILLL PROVIDE A CAPABILITY FOR MED TO PERFORM INNOUSE CONFIRMATORY TYPE
CALCULATIONS.

Num NRR COMMENTS AND REMARKS num
,

THIS PROJECT IS SCHEDULED FOR CONTINUATION FOR ANOTHER TWO YEARS. WORK TO BE ACCOMPLISHED INCLUDES DEVELOPING INELASTIC PIPANG
BENCHMARK PROBLEMS. AND PHYSICAL TESTS TO CCHFIRM NUMERICAL SOLUTIONS. THE RESEARCH RESULTS CONTAIN NO INFORMATION WHICH SHOULD
BE C ONSIDERED FOR BOARD NOTIFICATION.

,

t

-
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ha ISSUED RILS me

RIL N0: 81-115 2 ATE' ISSUED: C2/25/81 PIL TITLEr INDEPENDENT ASSESSMENT OF TRAC-PIA COMPUTFR CODE

DESEA#f" REVIEW GROU* NO. 0-00 SPONSORING OFFICEts): NRR

PROJECTS INVOLVED

FIN 8 PROJECT TIT (g RES UNIT RES. TECHNICAL LEAD

1. A7055 TRAC INDEPENDENT ASSESS ODAR F

RIt SUBJECT /DESCRIPTIQM

INDEPENDENT ASSESSMENT OF TRAC-P1A COMPUTER CODE

DES COPPENTS

THIS RE5EARCH INFORMATION LETTER PRESENT RESULTS OF INDEPENDENT ASSESSMENT OF THE TRAC-P1 A CODE DESIGNED FOR
DETAILED. BEST ESTIMATE ANALYSIS OF LARGE BREAK LOCA CONSEQUENCES IN PWR'S. THREE NATIONAL LABORATORIES, BN'., INEL AND LASL,
PARTICIPATED IN THIS WORK.

WHILE THIS CODE PROVIDES A SIGNIFICANTLY BETTER MODELING CAPABILITY AS COMPRAED TO OTHER CODES SUCH AS REL AP-4/ MOD 7. MANY
WEAKNESSES WERE IDENTIFIED IN THE COURSE OF THIS WORK. THESE FINDINGS WERE OF GREAT VALUE TO THE DEVELOPERS OF THE TRAC-PD2 CODE
VERSION WHICH WAS RELEASED TO THE PUBLIC IN OCTOBER 1930 AND WHICH SUPERSEDES TRAC-P1A.

TRAC-P1A CODE WAS FOUND SUITABLE FCR ANALYSIS OF L ARGE BREAK LOCA AND UNSUITABLE FOR ANALYSES OF THE SMALL BREAK LOCA AND
OPERATIONAL TRANSIENTS OF LONG DURATION.

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ - _ . _ _ - _ _ _ - - _ _ _ - _ _ _ _ _
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OFFICE: NRR IFPACT STATEMENT

SCHEO. RESP. DATE* 03/24/81 ACTUAL RESP. DATE: 03/24/81 USER OFFICE REVIEWER: W. JEMSEN/J. WATT

Nam NRR 8 APPLICATION TO THE REGULATORY PROCESS num

DEVELOPMENT OF BEST ESTIMTE (BE) CODES FOR NRR WAS INITIATED UNDER USERS REQUEST 77-5. TRAC-P1 A DEVELOPMENT AND A DESCRIPTI0t:
OF ITS INTENDED USE ARE REPORTED IN RIL 892. THE ASSESSMENT OF TRAO-P1A ER00KHAVEN NATIONAL LABORATORY (BNL) AND BY LOS ALANDS
SCIENTIFIC LABORATORY (LASL) IS PRESENTED ;N RIL 8115. THE LETTER PROVIDES A BASIS FOR NER CONSIDERATION OF APPLICATION TO THE
LICENSING PROCESS.

' '

amu NRR : IMPACT OF RESULTS uma

CODE HAS NOT BEEN APPLIED Bf NRR. TRAC-PI A CCDES WtS SUPERSEDED BY THE TRAC-PD2 CODE VERSIDON WHEN THE L ATTER WAS RELEASED TO -
THE PUBLIC IN OCTOBER 1980. ALTHOUGH THIS INFORMATION' LETTER DESCRIBES STRENGHTS AND WEAKNESSES OF THE FIRST VERSION OF TRAC CODE.
THE INFORMATION HERI CONTAINED WILL BE VERY VALUABLE INDETERMINING WHETHER SUBSTANTIAL IMPROVEMENTS WERE MADE IN THE SUBSEQUENT
CODE VERSIONS.

I Nam NRR COMMENTS AND R EMARKS ** *

THE ASSESSMENT DESCRIBES TRAC-P1A AS ADEQUATE FOR LARGE BREAK LOCA. PRIMARILY DUE TO ITS CAPABILITY 10 HANDLE STRONG,

MULTIDIMENSIONAL AFFECTS. THE CODE IS NOT RECOMMENDED FOR ANA'.YSIS OF SMALL BREAKS OR OTHER TRANSIENTS OF LONG DURATION. THEi

INABILITY OF THE TRAC-P?A CODE TO CONSERVE MASS AND TO ADEQUATELY PREDICT CORE REFLOOD WILL LIMIT IT'S USEFULLNESS. TRAC-PtA
HAS NOT BEEN DEMONSTRATED TO BE MORE USEFUL TO HRR THAN RELAP-4, THE CURRENTLY AVAILABLE BLOWDOWN COMPUTER CDDE. A NEW VERSIDH,
TRAC-PD2 IS INTENDED TO REMOVE AS MANY IDENTIFIED WEAKNESSES AS POSSIBLE.
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R1230320 RESEARCH PROJECT CONTROL SYSTEM- REPORT-RUN DATE: 08/24'/81
REQUESTORS PBC- RESEARCH RESULTS UTILIZATION REPORT PAGEt ,186" ,s

um-ISSUED RILS *M. ""
,

EIL_hls 81-116 DATE ISSUED: 03/02/81 RIL TITLE: MATHEMATICAL PHANTOMMS REPRESENTING CHILDREN OF VARIOUS AGES

RESEAPCH REVIEW CRO'JP N0. 8 0-00 SPONSORING OFFICE (S) NM55, NRR, SD

i
PROJECTS INVOLVED

FIN'8 PROJECT TITLE RES UNIT RER. TECHNICAL LEAD

1 80410 METHODS IN DOSIMETRY FOULKE J

RIL SUBJECT / DESCRIPTION

MATHEMATICAL PHANTOMS REPRESENTING CHILDREN OF VARIOUS AGES FOR DIE IN ESTIMATES OF INTERNAL DOSE

RES COMMENTS

A SERIES OF MATHEMATICAL PHANTOMS HAS BEEN DEVELOPED TO REPRESENT CHILDREN OF AGES 0, 1. 5, 10. AND 15 YEARS OF AGE. THE DATA
ON ORGAN SIZE, SHAPE, AND LOCATION ARE USED IN CALCULATING ORGAN DOSES FROM INTERNAL AND EXTERNAL RADIATION EMITTERS.

'
unwww NO OFFICE IMPACT STATEMENTS Muuuu-
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R1230320 kESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 187

ma ISSUED RILS wm

RIL NO: 81-117 DATE ISSUED: 04/10/81 RIt TITLE PR03 ABILITY OF LARGE LOCA INDUCED BY EARTHQUAKES

DESEADCH DEVIEW CDOUP N0.3 0-00 SPONSCRING OFFICE (S)2 HRR

P90JECTS INVOLVED 1

FIN e PROJECT TITLE RES UNIT RES. TECHNICAL LEAU 1

1. A0133 LOAD C0hBINATIONS O'BRIEN J

RIt SUBJECT / DESCRIPTION

PROBABILITY OF LARGE LOCA INDUCED BY EARTHQUAKES

DES COMMENTS

THIS RIL DESCRIBES WORK PERFORMED FOR THE U.S. NUCLEAR REGULATORY COMMISSION BY THE LOAD COMBINATIONS PROGRAM AT LAWRENCE LIVERMORE I

NATIONAL LABORATORY SINCE MARCH 1979. THE RESULTS INDICATE THAT THE PROBABILITY OF A DOUBLE-ENDED GUILLOTIHE BREAK OF THE PRIMARY '

SYSTEM PIPING DURING AN EARTHQUAKE IS EXTREMELY SMALL. QUANTITATIVE SurPORT IN A PROBABILISTIC FORMAT FOR THE LEAK-BEFORE-BREAK
HYPOTHESIS IS ONE MAJOR FINDING.
(J.0'BRIEN. DET; REFINUREG/CR-1889, JAN. 1981 (FIN A 1033)

.
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R1230320 ** ISSUED RILS CONTINUED wm .PAGE: 184-

0FFICEt Not IMPACT STATEMENT

SCHED. RESP. DATE: / / ACTUAL RESP. DATE:~ 05/18/81 . USER OFFICE REVIEWER:

NWW NRR * APPLICATION TO THE REGULATORY PRCCESS um*

THE RESEARCH WAS UNDERTAKEN TO INITIATE A PROB ABILISTIC ASSESSMENT OF THE SIMULTANEOUS OCCURRENCE OF A LAPGE LOCA AND A SSE,. WITH
THE DIRECT OBJECTIVE OF ESTIMATING THE PROBABILITY OF THE COMBINED HAZARD OF ASYMMETRIC BLOWDOWN AND SEISMIC LOADS IN PWR'S..
THIS INFORMATION WOULD BE APPLICABLE TO MANY OPERATING PWRS, SINCE UNTIL ABOUT S YEARS AGO THE ASYMMETPIC BLOWDOWN LOAD WAS NOT
CONSIDERED IN CONJUNCTION WITH THE SEISMIC CESIGM. THIS PROGRAM ALSD CONTRIBUTES TO IMPROVING STRUCTURAL DESIGN METHODOLOGY-
BEYOND THE CURRENT (CETERMINISTRIC) PRACTICE. THE OBJECTIVES OF PROBABILISTIC DESIGN ARE TO PROVIDE CONSISTENCY IN RELIABILITY
LEVELS OF STRUCTURES IMPORTANT TO SAFETY, DEMONSTRATE THE DEGREE OF CONSERVATISM ACHIEVED, REDUCE CONGESTION OF SUPPORTS
(PARTICULARLY PIPING) AND TO CTHERWISE REDUCE UNDESIRABLE AND POTENTIALLY HAZARDOUS FEATURES AND ATTRIBUTES OF DVERLY CONSERVATIVE
DESIGHS.

una hRR * IMPACT OF RESULTS unu'

THIS PHASE OF THE RESEARCH CONSIDERED ONLY FATIGUE CRACKS GROWTH AS A MEANS TO INITIATE A DOUBLE-ENDT D GUILLOTINE BREAK INDUCED'

i BY AN EARTHQUKE. THE RESULT, THEREFORE, IS THAT THE PROBABILITY OF FAILURE BY THIS MECHANISM, 1X10-IJ PER 40-YEAR PLANT LIFE
HAS NO DIRECT APPLICABILITY TO THE LICENST43 PROCESS. IT IS NECES?ARY TO ALSO RECOGNIZE THAT FATIGUE FAILURE MUST BE CONSIDEREDl

IN CONJUNCTION WITH OTHER FAILURE MECHANISMS AND THEIR PROBABILITIES, NAMELY; STRESS CORROSION, WATER HAF.MER, FATIGUE OF
BIMETALLIC JOINTS, ERRCRS OF DESIGN, CONSTRUCTION, ASSEMBLY AND INSPECTION, HIGHER FREE FIELD ACCELERATIONS, AND INDIRECT
SEISMICALLY INDUCED LCOA PROBABILITIES. THESE RESULTS DETERMINED THAT LARGE PIPE FAILURE BY FATIGUE CRACK FAILURE ALONE DURING
SSE IS HIGHLY UNLIKELY AND CONTRIBUTED TO THE GENERAL KNOWLEDGE OF THE STAFF THROUGH 1) DEMONSTRATING THE VIABILITY OF
PROBABILISTICSTRUgTURALDESIGNMETHODS,AND2) ILLUSTRATING THROUGH PROBABILISTIC FRACTURE MECHANICS THAT A LEAK THROUGH PIPECRACK IS ABOUT 10- TIMES MORE PROBABLE THAN THIS CRACK LEADING TO GUILLOTINE FAILURE BY FATIGUE.

Med NRR : COMMENTS AND REMARKS ***

1. WE BELIEVE THE PROGRAM SHOULD BE CONTINUEDD AND CONSIDER THE MORE SIGNIFICANT FAILURE MECHANISMS IDENTIFIED ABOUT AND THE
ADDITICHAL COMMENTS GIVEN BELOW.
2. STUDIES SO FAR COVER ONLY LARGE SIZE AUSTENITIC STEEL PIPING AND DO NOT YET EXTEND TO THE FERRITIC STEEL PIPING WITH VARIOUS
SIZE LOADING, TEMPERATURE AND ENVIRONMENTAL CONDITIONS. BWRS AND PWRS REMAIN TO BE INVESTIGATED. GENERAL CONCLUSIONS CANNOT
BE CRAWN SINCE ONLY ZION UNIT 1 WAS USED IN THE INVESTIGATION.'

3. THE PROBABILITY OF A LONGITUDINALLY ORIENTED SLOT BREAK WAS NOT INVESTIGATED. THIS MAY BE MORE LIKELY TO OCCUR IN SHORT
AND LARGE PIPES AND ITS CONSEQUENCES CAN BE AS SEVERE AS A GUILLGTINE BREAK.
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGEt 189

*a ISSUED RILS ==

DIt NO: 81-118 DATE ISSUED: 04/14/81 RIL TITLE: VARIATION OF T*fE RESONANCE CCMPONENTH

OESEARCH REVIEW GROUP NO.* 0-00 iP_0NSORING OFFICEfS): NRR

PROJECTS INVOLVED

FIN O PROJECT T I T1E RES UNIT RES. TECHNIC 4t LEAD

REFERENCE DATA WILL BE PROVIDEL AT A LATER DATE

,R I L SUBJECT / DESCRIPTION

VARI ATION OF THE RESONANCE CCMPONENT OF THE DOPPLER (0 EFFICIENT WITH DEPLETION

RES C0"MENTS

VHIS RIL REPORTS THE RESULTS OF AN ANALYTICAL INVESTIGATION OF THE EFFECT OF FISSION PRODUCTS ON THE RESONANCE COMPONENT OF
THE LOCAL DOPPLER C05FFICIENT. THE DOPPLER EFFECT. OR BROADENING OF NUCLEAR RESONANT CROSS SECTIONS WITH TEMPERATURE
INCREASE. IS CNE OF THE MAJOR REACTIVITY FEEDBACK MECHANISMS WNICH TERMINATES SHORT-liRM POWER INCREASES IN NUCLEAR REACTORS.
THIS STUDY IS IMPORTANT IN THAT IT ADDS TO 001 UNDERSTANDING OF THE CALCUL ATION OF THE DOPPLER COEFFICIENT AND CAN AID NRR IN
DEVIEWING VENDOR CALCULATIONS OF ACCIDENTS IN WHICH DOPPLER FEEDBACK IS IMPORTANT.
(L. SHOTKIN, AMB, DAE)

. _
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R1238320 .a ISSUED RILS CONTINUED a= PAGE 190

0FFICE: NPR TMPACT STATE"ENT

SCHED. RESP. DATE: 05/11/81 ACTUAL RESP. DATE: 05/11/81 USER OFFICE REVIEWER: H. RICHINGS

uns hRR : APPLICATION TO THE REGliL ATORY PROCESS ***

THE DOPPLER EFFECT IS A COMPONENT IN MOST REACTOR TRANSIENT ANALYSES. THE PROGRAM WORKED ON IN THIS LESEARCH PROGRAM kSS THE
CALCULATION OF THE EFFECTS OF THE CROSS SECTIONS OF FISSION PRODUCT AND ACTINIDE NUCLFI, ACCUMULATING WITH BURNUP IN LIGHT
WATER REACTORS, ON THE DGPPLER EFFECT. THE FINAL PARAMETER CALCULATED IN THE PRCGRAh JAS NOT THE DOPPLER EFFECT FOR A CORE
OR A REALISTIC FUEL ASSEMBLY, BUT PARAMETERS RELATED TO A CHANGED IN ABSORPTION WITH TEMPERATURE AS A FUNCTION OF BURNUP
IN A UNIT FUEL PIN CELL. THE CALCULATIONS INDICATED THAT FOR A " TYPICAL" LWR FUEL PIN. THE ABSa2PTION DOES NOT INCREtSE MUCH
WITH BURNUP (35,000 MWD /T). AND PERHAPS DECREASES SLIGHTLY, DEPENDING ON WHICH PARAMETER IS CONSIDERED MOST INDICATIVE.
THIS IS POSSIBLY IN CONFLICT WITH EXPECTATIONS THAT THE DOPPLER EFFECT SHOULD INCREASE MORE AS A RESULT OF PU 240 BUILDUP
(ALL ELSE EQUAL, E.G., FUEL TEMPERATURE).

WWW NRR : IMPACT OF RESULTS ***

THE RESEARCH CALCULATIONS DO NOT GIVE DIRECTLY Df'PLER COEFFICIENTS FOR A REACTUR. THEY DO INDICATE THAT POSSIBLY SOME
ANTICIPATED INCREASE OF DOPPLER EFFECT WITH BUPNUP (VIA PU 240) MIGHT BE LESS THAN COMMONLY STATED. THIS IS NOT EXPECTED TO
HAVE A SIGNIFICANT IMPACT ON NORMAL REGULATORY TRANSIENT AND ACCIDENT SAFETY ANALYSF.S. FOR A VARIETY OF REn;ONS, DEPENDING
ON THE REACTOR EVENT, OR CONSERVATISMS USED IN THE CALCULATIGNS, REGULATORY CALCULAYIONS ARE NOT EXPECTED TO BE SENSITIVE
TO DOPPLER EFFECTS IN HIGH BURNUP F'JEL. THESE REASONS MAY INCLUDE GENERAL LACK OF SENSITIVITY TO DOPPLER COMPARED TO MODERATOR
OR SCRAM REACTOR EFFECTS, USE OF CONSERVATIVE (LOWER) BOL (STATES AND) DOPPLER COEFFICIENTS, EVENTS FOR WHICH LARGE DOPPLER
COEFFICIENTS ARE CONSERVATIVE, LOW RELATIVE POWER DENSITY AND REACTIVITY IN MIGH BURNUP FUEL ASSEMBLIE* s

~

.nv.,' TING BOTHLOCALEVENTS AND COREWIDE DOPPLER WEIGHTING AND MAKING HIGH BURNUP FUEL UNIMPORTANT FOR MOST EVENT ANALYSIS. THE RESEARCH
RESULTS ADD TO THE GENERAL KNOWLEDGE OF THE STAFF, BUT DO NOT APPEAR TO REQUIRE DIRECT APPLICATICH AT THIS TIME HOWEVER
A QUESTION WILL BE SENT TO THE REACTOR VENDORS ASKING THEEM TO REVIEW THE INFORMATION (IMPACT OF RESULTS CONTINUED NEXT SECTION)

uns NRR : COMMENTS AND REMARKS us*

IMPACT OF RESULTS -CONTINUED - IN THE RESEARCH REPORT (AND THE EPRI REPORT) AND TO RESPOND AS TO HOW THEIR CALCULATIONAL
METHODS TREAT FISSION PRODUCT AND ACTINIDE RESPONANCE REGION ABSORPTION COMPETITION AND RESONANCE INTERFRENCE EFFECTS AND TO
THE POSSISLE NEED TO ALTER METHODS OR COEFFICIENT DETERMINATION OR SELECTION.
- START NRR COMMENTS AND REMARKS - THE RESEARCH PROGRAM IS NOW TERMINATED AND NO FURTHER WORK IS RECOMMENDED. THE TASK OF
RELATING THE POSSIBLE EFFECTS INDICATED IN THE RESFARCH CALOULATIONS TO REACTORS AND THE METHODS. DETERMINATIONS AND SELECTION
OF SUITABLE DOPPLER EFFECTS FOR VENDOR SAFETY CALCULATIONS IS BEST DONE VIA QUESTIONS TO THE VENDORS. COMPLETION OF THE
INFORMATION *ROCESS WILL PROCECD IN THAT DIRECTION. SINCE NO SIGNIFICANT CHANGE IN THE VALUES USED IN SAFETY ANALYSES IS
PRESENTLY CONTEMPLATED. THERE IS NO IhDICATICH THAT THE RESEARCH RESULTS CONTAIH INFORMATION THAT SHOULD BE CONSIDERED FOR
BOARD NOTIFICATION.

_ _ _ _ _ _ _ - - _ _ _ .
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R1230328 RESEARCH PRO.tECT CC'1 TROL SYSTEM . REPORT RUN DATE: 88/24/81 4'

REGUESTOR* PRC RESEARCH RESULTS UTILIZATION REPORT PAGE: 191 j

** ISSUED RILS en
t

RIL MO: 81-119 DATE ISSE123 04/14/84 RIL TI T L'E t DEVELOPMEh' 0F.BEST-ESTIMATE COMPONENT CODE

RESEARCN REVIEW 6900*';A : 0-00 ifpMSORING OcFICE(S): HRR

~

PROJECTS INVOLVED

FIN 4 PROJECT TITLE RES UNIT RES. TEchdICAL LEAD

1 A7027 ANALYTICAL RES IN LWR SAFETY SHOTKIN L

RTL SUBJECT / DESCRIPTION

DEVELOPMENT OF BEST-ESTIMATE CCMPONENT CODE K-FIX (3D. FLX)

RES COMMENTS

K-FIX (3D, FLX) IS A VALUABLE CALCULATIONAL TOOL FOR ADDRESSING THE GENERIC ISSUE A-2. EFFECT OF ASYMMETRIC BLOWDOWN LOADS ON
VESSEL SUPPORTS AND VESSELINTERNAL5." THIS CODE, ALONG WITH HDR TEST RESULTS. CAN ALSO BE USED DFOR AUDITING AND ASSESSING
VENDOR CALCULATIONS OF BLOWDOWN LOADS. K-FLX (3D. FLX) CAN BE USED EITHER WITH OR WITHOUT FLUID-STRUCTURE COUPLING TO ASSESS
THE VENDOR CODES THAT EITH2R DO OR DO NOT INCLUDE THIS EFFECT.

I
1
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R1230323 ma ISSUED RILS CONTIF"5D as PAGE'192

0FFTCE: NRR IMPACT STATEMENT

SCHED. RESP, DATE: 05/11/61 ACTUAL RESP. DATE 05/11/81 USER OFFICE REVIEWER *.E. D. THROM/ J. J. d_

mas NRR APPLICATION TO 'dE R JLATORY PROCESS **u

THE NP.c WAS INFOR'tED ON $/7/75 0F NEWLY IDENTIFIED ASYMMETRIC LOADINGS WHICH COULD ACT ON THE REACTOR'S PRIMARY $YSTEM. THESE-
ASYM %ETRIC LOADI*JS RESULT FROM A POSTULATFD DOUBLE-ENDED RUPTURE OF THE PIPING IN THE PRIMARYSYSTEM. THE MAGNITUDE OF THESE,

LOA'INGS T5 POTENTIALLY LARGE ENOUGH TO DAMAGE THE SUPPORTS OF THE REACTOR VESSEL. THE REACTOR INTERNALS, AND OTHER PRIMARYJ
\v5 TEM COMPONENTS. THE STAFF INITIATED A GENERIC STUDY. TAP A-2. TO GAIN A BETTER UNDERSTANDING OF THESE LOADS AND TO DrVELOP
fAITERI A FOR THE EVALUATION OF THE RESPONSE OF THE PRIMARY SYSTEMS IN PWRS TO THESE LCADS. PART OF THE GENENRIC STUDY WAS TO PERFOR'
AUDIT ANALYSES OF THE LICENSEE'S METH005. THE STAFF UTILIZED THE WHAM / MOD 7 COMPUTER PROGRAM TO AUDIT THE ASYMMETRIC BLOW-
DOWN LOADS ON THE CORE SUPPORT STRUCTURE (BARREL). WHAM / MOD 7 IS A CNE-DIMENSIONAL, INCOMPRESSIBLE FLUID FLCW MODEL. THE
STRUCTURAL-FLUID INTERACTION PROCESS IS NOT CONSIDERED.. HOWEVER, THE STRUCTURAL-FLUID PROCESS IS AN IMPORTANT Pati 0F THE
TRANSIENT ANALYSIS. THE K-FIX (3D, FLX) CCMPUTER PROGRAM WAS DEVELCPED 10 ADDRESS THIS PROCESS.

m** NRR * IMPACT OF RESULTS ***

THE DEVELOPMENT OF THE 5EST-ESTIMATE CCMPONENT CODE, K-FIX (SD, FLX) BY RES GIVES NRR THE NECESSARY TOOL TO PERFORM INIDEPENDENT
AUDIT ANALYSES FOR ^3MPARISON WITH LICENSEE METHODS. K-FIX (3 D, TLX) WILL ALLOW THE STAFF TO PERFORM ANALYSES WHICH WILL

; BETTE4 QUANTIFY THE CONSERVATISMS IN THE LICENSEE'S ANALYSES. IN ADDDITION, K-FIX (3D, FLX_) WILL PROVIDE NRR WITH A BETTER.
: TOOL TO PERFORM ANALYSES, AND STUDY, THE EFFECTS OF FLUID-STRUCTURE INTERACTIONS, HON-EQUILIBRIUM FLOW SITUATIONS, MASS AND

ENERGY RELEASE RATES FROM A REACTOR PRIMARY SYSTEM TO CONTAINMENT, AND ECC WATER INJECTION INTO A PWR DCWNCOMER.

*Wm NRR I COMMENTS AND REMARKS amm
,

1

NRR SHOULD REQUEST RES TO PLACE THE K-FIX (3D, FLX) COMPUTER PROGRAM ON THE INEL AND BNL COMPUTER SYSTEMS FOR ACCESS, AS
REQUIRED. IN ADDITION, THE REQUIRED UPDATES 10 RUN AN HDR ANALYSIS SHOULD BE PROVIDED AS A SEPARATE FILE, WITH THE ASSOCIATED
DATA INPUT. THE REQUIRED SUPPORT DOCUMENTATION SHOULD ALSO BE PROVIDED AS A SINGLE PACKAGE TO ENABLE USE OF THE PROGRAM. THE
REACTOR SYSTEMS BRANCH, DIVISION OF SYSTEMS INTEGRATION, SHOULD BE GIVEN LEAD RESPONSIBILITY ON THE K-FIX (3D, FLX)
COMPUTER PROGRAM USE.

i
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R123032w RESEARCN PROJECT CONTROL SYSTEM REPCRT RUN DATE: 08/24441
REQUESTORt PBC RESEARCH RESUL TS UTILIZATION REPORT PAGE: 133

** ISSUED RILS **

RIL N01 81-120 DATE ISSUED: 04/13/81 RIL TITLE: 3- DIMENSIONAL THERMAL HYDRAULIC COMPUTER CODES

PESEARCH REVIEW GROUP N0.5 0-00 SPONSORING OFFICE (S): NRR

PROJECTS INVOLVED

FIN e PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

1. A2045 3-D TIME DEP CCDE DEV WOOD P

RIt SUBJECT / DESCRIPTION

3-DIMENSIONAL THERMAL HYDRAULIC COMPUTER COD 25

RES COMMENTS

THIS RIL DESCRIBES THE COMMIX (CCMPONENT MIXING) FAMn Y OF COMPUTER CODES AND DISCUSSES SOME OF THE APPLICATIONS OF THESE CODES.

OFFICE 2 NRR IMPACT STAT _fP' M

SCHED RESP. DATE: / / ACTUAL RESP. DATE: 06/05/81 USER OFFICE REVIEWER:

**m NRR 8 APPLICATION TO THE REGULATORY PROCESS ***

THE COMMIX FAMILY OF CODES WAS DEVELOPED BY AHL FOR LMFBR THERMAL HYDRAULIC APPLICATIONS. THE FIRST VERSION, NOW COMMIX-1, WAS
ORIGINALLY INTENDED AS A BENCHMARK CODE FOR DETAILED, 3-DIMENSIONAL STUDY OF NATURAL CONVECTIVE HEAT REMOVAL DURING A LOSS OF
FORCED CIRCULATION ACCIDENT. A FASTER VERSION, COMMIX-1A IS CONSIDERED PRACTICAL FOR ENGINEERING DESIGN. THE APPLICABILIff TO
LWRS AND GAS C00LEC REACTORS HAS BEEN EXPLORED. COMMIX-1A HAS BEEN SATISFACTORILY TESTED A7% INST EXPERIMENTAL DATA ON SUDIUM AND
WATER SYSTEMS, AND CAN BE USED WITH CONFIDENCE WITHSINGLE PHASE FLOW. IT IS BEING USED FOR DESIGN PURPOSES IN HELIUM SYSTEMS BY
GENERAL ATOMIC COMPANY, BUT HAS NOT BEEN TESTED BY EXPERIMENT. COMMIX-2 HANDLES TRANSIENT, 3-DIMENSIONAL, 2-PHASE FLOW. THE

COMMIX CODES HAVE NO APPLICATION TO THE REGULATORY PROCESS AT PRESENT. THERE IS NO LICENSING ACTIVITY FOR LMFBRS. AND LWR NEEDS
AARE ADEQUATELY MET BY EXISTING CALCULATIONAL TOOLS. AS THERE IS NO EXPERIMENTAL VERIFICATION /OR USE IN HELIUM SYSTEMS, IT IS

M3T SUITABLE FOR HTGR LICENSING ACTIVITIES.

Man NRR : IMPACT OF RESULTS mMW

THE RESULTS OF THE AVAILABILITY OF THE COMMIX CODES HAVE NO PRESENT IMPACT ON REGULATORY ACTIVITIES. IF LMFBR LICENSING IS
RENEWED, COMMIX CODES MAY HAVE LIMITED USE FORNATURAL CIRCULATION, SUBASSEMBLY FLOW, AND PLENUM STRATIFICATION / MIXING ANALYSIS.
APPLICATIONS TO HTGR LICENSING WOULD REQUIRE VERIFICATION BY EXPERIMENT. THERE IS NO APPARENT IMPACT FOR LWR LICENSING.

i MNW NRR COMMENTS AND REMARKS Mna

1. THE COMMIX CODES CAN BE CLASSIFIED AS DESIGN TOOLS. IF THERE IS ANEED FOR FURTHER DEVELOPMENT AT PRESENT, IT SHOULD BE
PURSUED BY THE NUCLEAR INDUSTRY. IN THE EVENT LMPBR LICENSING BECOMES ACTIVE, THE NEED FOR FURTHER RES DEVELOPMENT SHOULD BE
REVIEWED.
THE USE IN HELIUM APPLICATIONS IS CAUTIONED BECAUSE NO EXPERIMENTAL VERIFICATION P?.S BEEN PERFORMED. THE CODE HAS BEEN
DEVELOPED FROM L AMINAR FLOW THEORIES AND VALID ALGORITHMS FOR ITS EXTENSION TO THE TURB'fLENT FLOWS (THE REGIME OF MOST INTEREST)
CANNOT BE VERIFIED ANALYTICALLY.

_ - - - _ _ _ - - _
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08r24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 194

un ISSUED RILS **

WIL NO: 81-121 DATE ISSUED: 05/27/81 RIL TITLE: CORCON-MOD 1 COMPUTER MODEL

PESEARCH REVIEW GPOUP NO.* 0-00 SPONSORING OFFICE (S): HRd

PROJECTS INVOLVED

FIN 8 PPOJECT TITLE RES UNIT RES. TECHNICAL LEAD

1 A1019 MOLTEN FUEL-CONCRETE INTERACTIONS BURSON 8

RTL SUBJECT / DESCRIPTION

CORC0H-MOD 1 - AN IMPROVED CCMPUTER MODEL FOR THE INTERACTION BEHAVIOR 0F MOLTEN CORE MATERIALS WITH CONCRETE

RES COMMENTS

THIS RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH ON THE INTERACTION OFMOLTEN CORE T1ATERIALS WITH REACTOR CAVI Y CONCR' TE.SPECIFCALLY, THI$ RIL DESCRIBES THE ADVANCED MELT / CONCRETE INTERACTIONS CODE - CORCON-MODt. THIS CODE PROVIDES THE NRC WITH THE
BEST AVAILABLE TOOL FOR EVALUATING THE MELT / CONCRETE INTERACTION PHASE OF POSTULATED CORE MELT ACCIDENTS. RES RECOMMENDS
THAT NRC STAFF AND NRC CONSULTANTS USE THE CORCOH-MOD 1 CODE FOR FUTURE ANALYSIS OF iHE INTERACTION OF MOLTEN CORE DEBRIS WITH
CONCRETE AND THAT THE USE OF THE INTER CODE BE DISCONTINUED. CURRENT PLANTS ARE TO ISSUE AN IMPROVED VERSION 05 THE
CORCON CODE (MOD 2) MID CY 1982.

*MMMM NO OFFICE IMPACT STATEMENTS wwmad
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REQUESTORr PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 195

um ISSUED RILS **

RIL N02 81-122 DATE ISSUED: 06/24/61 EJ1 TITLE IMPEDANCE TESTING

RESEARCH REVIEW GPOUP N,2 : 0-00 SPONSORING OFFTCE(5): HRR

P90)ECTS INVOLVED

EIN_j PROJECT TITLE RES UNIT ELS. TECHNICAL LEAD

1. 46353 KU0SHENG SRV DISCHARGE 8 PIPING VI5RATICH TESTS O'BRIEN J

Eli SUBJECT / DESCRIPTION

IMPEDANCE TESTING AT THE KU0SHENG HUCLEAR POWER STATIDH

RES C0FMENTS

THIS RIL TRANSMITS IMPEDANCE TEST DATA TO DETERMINE NATURAL FREQUENCIES. MODE SHAPi$, AND DAMPING VALUES OSTAINED IN JANUAR\ 1984
AT THE KU0SHENG NUCLEAR POWER STATION IN TAIWAN. THIS INFORMATION IS USEFUL IN REVIEWING FSARS FOR50ME PLANTS IN THE UNITED STATES
WITH REGARD TO PERFORMANCE UNDER DYNAMIC ENVIRONMENTS SUCH AS SRV DISCHARGE AND EQRTHQUAKES.

Muawa NO OFFICE IMPACT STATEMENTS muumu
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BIBLIOGRAPHIC DATA SHEET Vol. 3, No. 2

e TITLE AND SuSTsTLE (add veume are.. oranerneneet 2. (L *** *s=' *)
Research Project Control System (RpCS) Status Summary
Report Subtitle: Research Results Utilization 3 RECIPIENT S ACCESSION NO.

, T. AUTHOR (S) 5. DATE REPORT COMPLE TED
!

MONTH |vtan
i August 1981

9. PE RFORMING ORGANIZATION NAME AND MAILING ADDRESS (inedue lip Com/ DATE REPORT ISSUED
;- Office of Nuclear Regulatory Research
| U.S. Nuclear Regulatory Commission eptember | vsa[981

mon 1

- Washington, D.C. 20555 6- (te- w-as

8 (Leave Newh)

12. "PONSORING ORGANIZATION N AME AND MAlltNG ADORESS (factuair le C, war)
p

" ' * * " * ' '
Same as 9, above.

|
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