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1.0 INTRODUCTION

THIS REPORT ON "‘RESEARCH RESULTS UTILIZATION' PROVIDES STATUS AND CONTROL INFORMATION CONCERNING THE
UTILIZATION OF RESEARCH RESULTS IN THE REGULATORY POLICIES AND #11ACT ZES OF THE NRC.

RESEARCH INFORMATION LETTERS - (RIL'S) ARE PREPARED BY RES TO TRANSMIT RESEARCH RESULTS TO NRC USER
OFFICES UPON COMPLETION OF A SUBSTANTIAL, COHERENT AND REASONABLY COMPLETE BODY OF EXPERIMENTAL
AND/OR ANALYTICAL RESEARCH WORK A RIL MAY COVER MATERIAL DEVELOPE FROM MORE THAN ONE RESEARTH

PROJECT. THE USER/PROGRAM OFFICE(S) IN THE NRC REVIEW THE INFORMATION CONTAINED IN THE RIL AND COMSIDER

ITS UTILIZATION IN THE REGULATORY PROCESS. SECTION 3.0 OF THIS REPORT LISTS THE RIL'S ISSUED TO DA'T,
TOGETHER WITH AN IDENTIFICATION OF THE RESEARCH PROGRAM MANAGER AND THE RESEARCH PROGRAM F i+ 4i NT
WHICH GENERATED THE RIL. THE POTENTIAL APPLICABILITY OF EACH RIL TO THE REGULATORY PROCESS IS Ait0
IDENTIFIED HERE, AND COMMENTS FROM THE COGNIZANT RES AND USER OFFICE STAL-F ARE SUMMARIZED WHICH
RELATE TO THE EXPECTED IMPACT OF THE REPORTED RIL'S ON THE REGULATORY PROCESS. WHERE DEEMED APPRO-
PRIATE BY MUTUAL AGREICMENT BETWEEN RES AND OTHER INVOLVED PROGRAM OFFICES, A POSITION PAPER MAY BE
PREPARED TO INFORM THE COMMISSION ABOUT THE POTENTIAL APPLICATION OF RESEARCH RESULTS. BRIEFINGS MAY
BE CONDUCTED FOR TiiE COMNV SSION, 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 OFFICES 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 PUBL!CATION AND PRODUCTION AND DISTRIBUTION OF THIS PUBLICATION ON A QUARTERLY
SCHEDULE.

ALL OMMENTS SHOULD BE FORWARDED IN WRITING TO: PHILIP TING
CHIEF, PROGRAM AND ADMINISTRATIVE
SERVICES BRANCH
OFFICE OF RESEARCH
MAIL STOP 1130 SS
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R1230322 OFFICE OF NICLEAR REGULATORY RESEARCH REPORT RUN DATE: o
REQUESTOR: PBC RESEARCH PROJECT CONTROL SYSTEM PAGE

*¥¥ SUMMARY OF IMPACT OF RILS ON THE REGULATORY PROCESS »xx

NO. _ QOF PHCNOMENON  REVIEW LATION GUIDES SPECS  DEVELOP. FONTENT ~ PLAN =~ FROGRAM

78-026 YES YES . . . - - . . -
78-027 . . . . v . : . . .
78-G28 YES YES

78-029

78-030 YES YES

78-031 ; . . . : . v . . .
78-032 YES YES YES

78-033 YES YES YES

78-034 YES YES ’ . : . . . . .
78-035

78-036 YES ¥YES

78-037 . . . . . POSSIBLE

78-038

78-03)

78-040

78-041 = YES YES YES . YES

78-042

79-043

79-044 YES YES

79-045

79-046 . . . YES . YES

79-047

79-9048 YES POSSIBLE POSSIBLE YES

79-049 . , . YES

S ]j



R1230322
REQUESTOR: PBC

INCREASED

RIL UNDERSTANDING
NO. OF PHENOMENON

79-050
79-051
79-052
79-053
79-054
79-055
79-056
79-057
79-058
79-059
79-060
79-061
79-062
79-063
79-066¢
79-065
79-066
79-067
79-068
79-069
79-070
79-071
79-072
79-073

YES

YES

YES
YES
YES

YES
YES
YES
YES
YES

OFFICE OF NUCLEAR RECULATCRY RESEARCH
RESEARCH PROJECT CONTROL SYSTEM

wx% SUMMARY OF IMPACT OF RILS ON THE REGULATORY PRCCESS =ux

TECH BASIS STANDARD  STANDARD
LICENSING REGU- REG. TECH. STD. FORMAT &  REVIEW
BEVIEW LATION GUIDES SPECS  DEVELOP. CONTENT
POSSIBLE POSSIBLE YES
YES POSSIBLE YES . YES
YES POSSIBLE YES
YES POSSIBLE YES - YES
POSSIBLE POSSIBLE YES
YES YES - ) YES
YES POSSIBLE YES ' YES
POSSIBLE POSSIBLE YES
POSSIBLE POSSIBLE YES
YES POSSIBLE YES : YES
YES > YES YES

REPORT RUN DATE: 05/01/81
PAGE: “

LICENSEE

INSPEC. REPORTING



R1230322
REQUESTO

RIL
.

79-074
79-075
79-076
79-077
79-078
79-079
80-08r
80-08!
80-082
80-0383
80-084
80-085
80-086
30-087
80-088
80-089
80-09¢C
80-09°
80-0%2
80-093
80-09¢%
80-095
80-096

80-097

R: PBC

INCREASED
UKDERSTANDING

CF PHENOMENON

YES
YES
YES

YES

YES

OFFICE OF NUCLEAR REGULATORY RESEARCH
RESEARCH PROJECT CUNTROL SYSTEM

#%% SUMMARY OF IMPACT OF RILS ON THE REGULATORY ! R0CESS *xx

TECH BASIS STANDARD STANDARD
LICENSING REGU- REG. TECH. STD. FORMAT & REVIEW
REVIEW _  LATION _  GUIDES = SPECS  DLVELOP, CONTENT ~ PLAN
NO v NO NO YES
YES YES YES
YES YES POSSIBLE POSSIBLE POSSIBLE s YES
YES YFS YES
YES YES POSSIBLE ; POSSIBLE 3 POSSIBLE
YES . 3 5 YES

REPORT RUN MIE;

INSPEC.

09701781
AGE: 5

LICENSEE
REPORTING




R1230322
REQUESTOR: PBC

INCREASED
RIL UNDERSTANDINC

NOD OF_PHENOMENDON

80-098
80-099
80-100
80-101
80-102
80-103
80-104
80-105
80-106
80-107
80-108
30-109%
80-110
80-111
30-112
80-113
81-114
81-115
81-116
83=117
81-118
81-119
81-12¢0
81-121

YES
YES
YES

YES

OFFICE OF NUCLEAR REGULATORY RESEARCH
RESEARCH PROJECT CONTROL SYSTEM

#%% SUMMARY OF IMPACT OF RILS ON THE REGULATORY PROCESS #¥¥

TECH BASIS
LICENSING REGU- REG.
REVIEW LATION =~ GUIDES
YES
YES
YES

STANDARD  STANDARD
STD. FORMAT &  REVIEW
CONTENT

DEVELNP .,

YES
YES

Bl b sl | S WL, - o nd e — R e T L, O S N

REPORT RUN DATE: 09/01/81
PAGE: 6

LICENSEE
INSPEC. REPORTING
YES
. YES



R1230322
REQUESTOR: PBC

INCREASED
RIL UNDERSTANDING
NO. F _PHEN NON

81-122

OFFICE OF NUCLEAR REGULATORY RESEARCH

RESEARCH PROJECT CONTROL SYSTEM

¥%% SUMMARY OF IMPACT OF RILS ON THE REGULATORY PROCESS w*xx

TECH BASIS
LICENSING REGU- REG. TECH. STD.
REVIEW LATION GUIDES DEVELOP.

STANDARD  STANDARD
FORMAT &  REVIEW
CONTENT ~ ELAN

REPORT RUN NATE: (9/01/81
PAGE: 7

INSPEC.

LICENSEE
REPORTING
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R12303290
REQUESTOR: PBC

BAGE NO.

2

4

6

8

10
12
13
15
17
19
21
23
25
27
30
32
34
36
38
40
43

45

47

RIL NO,
74-001
76-002
76-003
74-004
76-005
76-006
76-007
77-008
77-009
77-010
77-811
77-012
77=-013
77-014
77-015
77-016
78-017
78-018
78-019
78-020
78-021
78-023
78-024

RESEARCH

DATE ISSUED

03/19/74
05724774
08/07774
09710774
06728776
10712776
08725776
01/31277
03714777
02725777
09215277
06716777
11211277
11709777
12701777
12701777
05/05/78
01s/09/78
01s731,78
01/26/78
03724778
04710778
04s10/78

PROJECT CONTROL SYSTER RUN DATE: 08/24/81 ]
%% ISSUED RILS w=

TABLE OF CONTENTS

e I R | S T e AR | v DR T TR TR, SIS e

J1TLE ‘
ORNL V-5 INTERMEDIATE VESSEL TEST RESULTS
SEISMOTECTONIC MAP OF THE EASTERN UNITED STATES
ORNL V-7 INTERMEDIATE VESSEL TEST RESULTS
MAP SHOWING RECENCY OF FAULTING IN COASTAL S0. CALIF.
CONFIRMATORY PRESSURE VESSEL TEST UNDER PNEUMATIC LOADING
CRITIQUE OF BOAFD-HALL MOD FOR THERM DETON IN UOZ2-NA SYS
SIMMER CODE FUR ANAL OF CORE DISRUPT ACCIDENTS IN LMFBR'S
DECAY HEAT DATA APPLICABLE TO LOCA EVALUATION
HIGH TEMP OXIDATION OF ZIRCALOY FUEL CLADDING IN STEAM
PRESSURE VESSEL FAILURE PROBABILITY PREDICTION (OCTAVIA CD.)
TEEE NUCLEAR RELIABILITY DATA MANUAL
MODIFICATIONS TO PRESSURE VESSEL FAILURE PROBABILITY PREDICT
RESIDUAL STRESSES IN WELDS
PHYSICAL SEPARATI * CRITERIA FOR ELECTRICAL CABLE TRAYS
CHARACTERIZATION OF BWR FEEDWATER NOZZLE CORNER CRACKS
WARM PRESTRESSING
PBF SINGLE ROD-PCWER COOLING MISMATCH (PCM) TEST RESULTS
FRANTIC COMPUTER CODE
GO METHODOLOGY ASSESSMENT
A STUDY OF PHYSICAL PROTECTION EQUIPMENT
CRYTICAL REVIEW OF SODIUM HYDROXIDE AEROSOL TOXICITY
"EASI"™ ADVERSARY SEQ. EVAL. MODEL (COMP. GRAPH. VERSION)
"FESEM™ ADVERSARY SEQUENCE EVALUATION MCDEL



R1230320

REQUESTOR: PBC

PAGE NO
49
51
53
55
58
60
61
63
64
65
66
67
69
r g
73
75

-
‘

78
80
81
82
8¢
&6

RIL NO,
78-025
78-026
78-027
78-028
78-029
78-030
78-031
78-C32
78-033
78-034
78-035
78-036
78-037
78-038
78-039
78~-040
78-041
78-062
79~-0643
79-044
79-045
79-046
79-047

RESEARCH

DATE ISSUEDR

03721778
04727778
06,02/78
057097728
06707778
06728778
67710778
08703778
08703778
08703778
09715778
09,27778
09729778
10713778
11727778
127187178
12719778
12720778
01710779
01706779
02711779
02712779
03719779

PROJECT CONTROL SYSTEMN RUN DATE: 08/24/81
®% ISSUED RILS xx

TABLE OF CONTENTS

I1TLE
FRAP-S3
IMPACT OF NUC. STA. ON REC. BEHAVIOR AT COASTAL SITES
"BEACON/MOD 2"
"MELT/CONTRETE INTERACTIONS"™
"FUEL ROD ANALYSIS COMPUTER CODE: FRAP-T3"
PHASE I FINAL REPORT, "BARRIER PENETRATION DATA BASE"
"ASSAY OF STD RurexINCE MAT'L (SRM) 950B"
IMPROVEMENTS IN AEROSOL BEHAVIOR CODE (LMFBR'S).
PLUTONIUM ACCIDENT CONTAINER PROG/RESEARCH, DESIGi & DEVELOP
NUCLEAR DECAY DATA FOR RADIONUCLIDES
A COMPUTER CODE FOR CALCULATING DOES EQUIVALENT
EVAL OF GENERAL ATOMIC CODES: OXIDE-3, SORS, TAP, & RECA
LOFT REACTOR CZAFETY PRJIGRAM RESEARCH RESULTS THROUGH 10-1-78
RESULT OF INITIAL SER. OF ACPR EXPER. ON PROMPT-BURST ENERG.
RELAP-4sMOD 6
THE COMPUTER CODE BRENDA
LAB. TEST PROCEDURES OF CYCLIC STRENGYH OF SOILS
CRITICAL EXPERIMENT PROGRAM FOR NEUTRONICS CODE VERIFICATION
SYS. CODE, A COMPUTER PROG. FOR SIMUL., LMFBR PWR. PLANTS
RALTATION DOSE TO CUNSTR. WORKERS AT OPER. NUC. PWR. PLANTS
THE CONCEPT COMPUTER CODE AND CAPITAL COSTS FOR BWR PLANTS
EFFECTIVENESS OF CABLE TRAY COATING MATEIALS & BARRIERS
A COMPUTER IMPLEMENT. OF RECENT MODELS FOR EST. DOSE EQUIV.



R1230320
REQUESTOR: P3C

BAGE NO.
2.1

&3
50
91
93
95
96
98
99
101
102
103
104
106
1n8
109
110
112
113
115
116
118
120

RIL NO.
79-048
79-049
79-050
79-051
79-052
79-053
79-054%
79-035
79-056
79-057
79-058
79-059
79-060
79-061
79-062
79-063
79-064
79-065
79-066
79-067
79-068
79-069
79-070

RESEARCH

DATE ISSUED

04703779
047064775
06706779
04s12779
064723779
05716779
V5715779
uss29/79
07725779
08710779
08729779
09721779
10212779
11710779
11201779
11701779
11705779
11705779
11706779
11706779
11211279
11713779
11713779

PROJECT CONTRGL SYSTEMN RUN DATE:
#% ISSUED RILS w=

TABLE OF CONTENTS

IITLE
A TECTONIC OVERVIEW OF THE CENTRAL MIDCONTINENT

IN VITRO DISSOLUTION ON URANIUM PRODUCT SAMPLES
CRITICALITY SAFETY GUIDANCE

YHE CONCEPT COMPUTER CODE AND CAPITAL COSTS FOR PWR PLANTS
EARTHQUAKE INTENSITY SCALE

DEBRIS-BEL COOLABILITY LIMITS

THE SET EQUATION TRANSFORMATION SYSTEM

CONCEPT COMPUTER CODE & CAPITAL COST/SULFUR COAL PLANTS
EFFECTS OF NUCLEAR POWER PLANTS ON COMMUNITY GROWTH

SMALL SCALE ECC BYPASS RESEARCH RESULTYS

COMPAR. OF SIMUL. MODELS USED IN ASSESNG. PWR. PLNT. INDUCED
TRANSIENT FUEL ROD BEHAVIOR CODE: FRAP-T4

SEISMICITY AND TECTONIC RELAT. OF THE NEMAHA UPLIFT IN OK.
MOLTEN SODIUM INTERACTION WITH BASALT CONCRETE

NEW MADRID SEISMOTECTONIC STUDY

LOFT REACTOR SAFETY PROGRAM RESEARCH RESULTS

REVISED & AUGMENTED LIST GF EARTHQUAKE INTENSITIES FOR KA.
BEDROCK GEOLOGIC MAP OF MARLBOROUGH & SHREWSBURY, MA

STUDY OF REGIONAL TECTONICS & SEISMICITY OF E. KANSAS
REFLOODING OF SIMULATED PWR CORES AT LOW FLOW RATES
STRUCTURAL INTEGRITY OF WELD REPAIRED PRESSURE VESSELS
INTEGRID. GECPHYS. & GEOLOG. STUDY OF N. MADRID FAULT ZONE
SEISMICITY & TECTONIC RELATION OF NEMAHA UPLIFT IN OK.

08724781



R1230320 RESEARCH PROJECT CONTROL EYS T EN RUN DATE: 08724

REQUESTOR: PBC *¥% ISSUED RILS xx
TABLE OF CONTENTS
PAGE NO, RIL NO, DATE ISSUED ILILE
122 79-071 11719779 REGIONAL TECTONICS AND SEISMICITY OF E. NEBRASKA ANNUAL RPT,
124 79-072 11216779 NEW ENGLAND SEISMOTECTONIC STUDY ACTIVITIES FY?7 & 78
126 79-073 11716779 IN VIVO COUNTING AT SELECTED URANIUM MILLS
127 79-074 11716779 STEADY~-STATE FUEL ROD BEWAVIOR CODE: +~RAPCON-1
128 79-075 11227779 INVENTORY, DETECTION, CATALOG & MAP OF OKLAHCMA EARTHQUAKES
130 79-076 12/28779 ANNEALING OF IRRADIATED REACTOR PRESSURF VESSELS
131 79-0727 12728779 ORIGIN OF SURFACE LINEAMENTS IN NEMAJA COUNTY, KANSHE
133 79-078 12728779 VERTICAL LOADS IN MARK I CONTAINMENT TORUS
135 79-079 12728779 EVAL. OF SEISMIC QUALIF. TESTS FOR NUC. PWR. PLANT EQUIP.
137 80-080 01715780 DETERMINING EFFECT OF ALARA DESIGN & OPERATIONAL FEATURES
139 80-081 02728780 IRRADIATED FUEL DISRUPTION UNDER LOF ACCIDENT CONDITIONS
140 80-082 02729780 SOCIAL AND ECONOMIC EFFECTS OF TMI ACCIDENT
142 80-083 03724/80 STEAM GENERATOR TUBE INTEGRITY
144 80-084% 03724780 STUDY OF LIQUEFACTION RESULTING FROM EARTHQUAKE, 274776
1646 80-085 03724780 INTEGRATED GEOPHYS. & GEOLOG. STUDY OF TECTONIC WORK
147 80-086 064704780 GAS SCINTILLATION COUNTER FOR MEASURING PLUTONIUM 4
148 80-087 04/24/80 ECON. MODEL FOR DISAGGREGATION OF STATE-LEVEL ELECTRICITY
149 80-038 04725780 DES. CRITERIA FOR CLOSELY-SPACED NOZZLES IN PRESSURE VESSELS
150 80-789 05711780 STRUCTURAL AND MECHAN CAL CUMPONENT TEST TECHNIQUES
152 80-090 05,22/80 RELAP-4/MOD6 ASSESSMENT
153 80-091 06702780 ACPR EXPERIMENTS ON PROMPT-BURST ENERGETICS
154 80-092 06718780 TRAC-PIA

156 80-093 08705780 "ISEM"™ ADVERSARY SEQUENCE EVALUATICN



R1230320
REQUESTOR: PBC

PAGE NO.
157

158
159
161
162
e
164
165
167
169
171
172
173
1764
175
176
177
178
179
180
182
184
186

RIL NO.

80-09%
80-095
80-056
80-097
80-098
80-099
80~-100
80-101
80-102
80-103
80-10%
80-105
80-106
80-107
80-108
80-109
80-110
80-111
80-112
80-113
81-114
8§1-115

81-116

RESEARC

DATE ISSUED

08705730
08705780
08/08/80
08/ 18/80
087138780
08/01/80
08725780
09701780
09712780
09713780
09708780
09719780
11723780
12/16/380
01706781
01706781
0171678
01726781
01729781
01/29781
02718781
02725781
03702781

PROJECT CONTRD: SYSTEMN RUN DATE:
#% ISSUED RILS xx

TABLE OF CONTENTS

TITLE
FIXED SITE NEUTRALIZATION MODEL
POSITRON ANNIHILATION FOR NON-DESTRUCTIVE EXAMINATION
ADEQUACY OF CURRENTLY UTILIZED RADIATION TEST SCOURCES.
AN ECONOMETRIC STUDY OF ELECTRICITY DEMAND
LWR STATUS MONITORING DURING ACCIDENT CONDITIONS.
DOSE-RATE CONVERSION FACTORS FOR EXTERNAL EXPOSURE.
VISUAL AESTHETIC IMPACT OF ALTERNATIVE COOLING SYSTEMS.
PERIPHERAL SHEARING STRENGTH OF CONCRETE STRUCTURAL ZLEMENTS
STRUCTURAL BUILDING RESPONSE
BEST ESTIMATE EVALUATION METHOD
PHOSPHORUS 32 IN EDIBLE FISH TISSUE
GEOPHYSICAL CORRELATIONS AND MODELING
RESEARCH INFORMATION LETTER NO. 106
COMPUTER PROGRAM
SUMMARY OF WRAP-PWR-EM RIL
SUMMARY OF WRAP-BWR-EM RIL
RELATIVE HAZARD OF RADIOCIODINE AS A FUNCTION OF RADIATION
ACUTE EFFECYTS OF INHALATION EXPOSURE TO "URANIUM™
THORIUM WORKERS
PRIMARY ~IPING SYSTEMS
PIPING BENCHMARK PROBLEMS
INDEPENDENT ASSESSMENT OF TRAC-P1A COMPUTER CODE
MATHEMATICAL PHANTOMMS REPRESENTING CHILDREN OF VARIOUS AGES

08724781




11230320
REQUESTOR: PBC

PAGE NO.
187
189
191
193
194
195

RIL _NO,
&1=11,

81-118
81-119
81-120
81-121
81-122

RESEARCH

DATE 1SSUED

04710781
06/164/81
04716784
067137381
05,27781
06724781

PROJECT CONTROL SYSTEMNR
¥ ISSUED RILS %

TABLE OF CONTENTS

JITLE
PROBABILITY OF LARGE LOCA INDUCED BY EARTHQUAKES
VARIATION OF THE RESONANCE CCMPONENTN
DEVELOPMENT OF BEST-ESTIMATE COMPONENT CODE
3- DIMENSIONAL THERMAL HYDRAULIC COMPUTER CODES
CORCON-MOD ' COMPUTER MODEL
IMPEDANCE TESTING

RUN DATE:

e Sl M e G g e e

08724781



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08,2481
REQUESTOR: PEC RESEARCH RESULTS UTILIZATION REPORT PAGE: 2
¥% ISSUED RILS #=

RIL NO: 74-001 DATE ISSUED: 03/19/74 RIL TITLE: ORNL V-5 INTERMEDIATE VESSEL TEST RESULTS
W&’ 1-20 0-00 ww: RES
PR T

EIN & PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

/ R N
ORNL V-5 INTERMEDIATE VESSEL TEST RESULTS (ORNL HSST PROGRAM)

RES COMMENTS .

EXPERIMENTAL EVIDENCE THAT A "SAFE"™ FAILURE MODE (LEAK-BEFORE-BREAK) FOR REACTOR PRESSURE VESSELS MAY EXIST, WAS REPORTED FOR THE
FIRST TIME. TESTS ON THE V-5 INTERPMEDIATE VESSEL AT ORNL DEMONSTRATED THAT A LEAX OCCURRED INSTEAD OF 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.

F P N MPACY STATEMENT
SCHED. RESP. DATE: 08721778 ACTUAL RESP. DATE: 08721/78 USER OFFICE REVIEWER: B. GRIMES

¥%% NRR : APPLICATION TO THE REGULATORY PROCESS wxx

THE RESULTS OF THIS TEST ADDED TO THE STAFF'S UNDERSTANDING OF FRACTURES ORIGINATING AT FLAWS IN NOZZLE CORNERS OF HEAVY - ".7ION
STEEL VESSELS. 1IF LEAK-BEFURE-BREAK COULD BE DEMONSTRATED UNDER ALL REASONABLY CONCEIVABLE CONDITIONS AND CIRCUMSTANCES, 11 WOULD
DEMONSTRATE THAT CURRENT LICENSING POSITIONS ARE VERY CONSERVATIVE.

#uk NRR : IMPACT OF RESULTS #*xx

WHILE ADDING TO OUR UNDERSTANDING GF VESSEL FAILURE MODES, THERE HAS BEEN NO DEFINITIVE IMPACT ON LICENSING AT THIS TIME.

X¥% NRR : COMMENTS AND REMARKS #¥x

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



R1230320 % ISSUED RILS CONTINUED #*x PAGE:

F : MPA T

SCHED. RESP. DATE: 09/13/78 ACTUAL RESP. DAYE: 09713778 USER OFFICE REVIEWER: P. RANDALL

#¥%¥ SD ¢ APPLICATION TO THE REGULATORY PROCESS

THIS PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRITTLEMENT AND MARGINS TO FAILURE NF REACTOR PRESSURF
VESSELS WHEN FLAWS ARE PRESENT, CONSIDERING ATERIAL PROPERTIES AND LOADINGS. THIS PROGRAM HAS PROVIDEN INPUT T{ HRC REQUIREMENTS
FOR FRACTURE TOUGHNESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G TO 10 CFR 50 AND CONTRIBUTE' DATA JSED IN THE ASME CODE
WHICH WAS INCORPORATED INTO APPENDIX G. IT MAS ALSO PROVIDED FART OF THE DATA BASE USED IN REGULATORY GUIDE 1.99 CONCERNING THE

EFFECT OF COPPER IMPURITIES ON SENSITIVIYY OF STEEL TO IRRADIATION AMD IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

%% SD : IMPACT OF RESULTS »#*x (NO DATA AVATLABLE)

¥%® SD : COMMENTS AND REMARKS *¥x (NO DATA AVAILABLE)



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE='::£2QII:

REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT
¥¥ ISSUED RILS #x

RIL NO: 74-002 DATE ISSUED: 05724774 RIL TITLE: SEISMOTECTONIC MAP OF THE EASTERN UNITED STATES
A REV NO.: 3-02 u-00 PO E ¢ RES

PR IS _INVOLVE
TTN_® PROJ 11T RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUEJECT/DESCRIPTION
SEISMOTECTONIC MAP OF THE EASTERN UNITED STATES

RES COMMENTS
RIL 2 REPORTS A C A, 10N OF EARTHQUAKE FAULT DATA FOR THE EASTERN UNITED STATES. THESE DATA ARE USED BY LICENSE APPL CANTS IN
PREPARATION OF Ma. FOR PRELIMINARY SAFETY ANALYSIS REPORTS.
FEICE: _NR MPACT STATEMENT
SCHED. RESP. DATE: 09/27/77 ACTUAL RESP. DATE: 09/27/77 USER OFFICE REVIEWER: R. DENISE

#%% NRR : APPLYCATION TO THE REGULATORY PROCESS #xx

THIS RESEARCH DEVELOPED LIMITED SEISMOTECTONIC PROVINCES MAPPING OF THE EASTERN UNITED STATES AIMED AT IMPLEMENTING APPENDIX A
REQUIREMENTS FOR DETERMINING SEISMIC DESLIGN FOR NUCLEAR FACILITIES.

%% NRR : IMPACT OF RESULTS x»»

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

¥%% NRR : COMMENTS AND REMARKS wx¥
CURRENT EARTHQUAKE MONITORING AND TECTONIC STUDIES SHOULD RE SYNTHESIZED TO DEVELOP AN APPLICABLE SEISMOTECTONIC MAP.



R1230320 % ISSUED RILS CONTINUED xx PAGE:
F : T ATEMENT
SCHED. RESP. DATE: 09/13/78 ACTUAL RESP. DATE: 09713/78 USER OFFICE REVIEWER: G. RIVENBARK

%% SD : APPLICATION TO THE REGULATORY PROCESS *xx

THIS STUDY IS5 PRESENTLY USED AS GUIDANCE IN ASSESSING TECTONIC PROVINCES AND SEISMICITY IN LICENSING CASE REVIEWS IN THE EASTERN

UNITED STATES. THIS STUDY, AS WELL AS ONGOING STUDIES, WILL EVENTUALLY BE USED TO OFFER GUIDANCE ON A REGIONAL BASiS THROUGH
REGULATORY GUIDES.

%% SD : IMPACT OF RESULTS #xx (NO DATA AVAILABLE)

%% SD : COMMENTS AND REMARKS *x¥» (NO DATA AVAILABLE)



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81%
REQUESTOR: PBC RESE..RCH RESULTS UTILIZATION REPCRT PACE: 6
#% JSSUED RILS ¥

RIL NO: 74-003 DATE ISSUED: 08707774 RIL TITLE: ORNL V-7 IMTERMEDIATE VESSEL TEST RESULTS
RESEARCH REVIEW GROUP NO.: 1-20 0-00 SPONSORING JFFICECS): KES
BROJECTS INVOLVED

FIN ® PROJECT TITLE 5 N RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER D# E

RIL SUBJECT/DESCRIPTION
ORHL 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,
WLEAK-BEFORL-BREAK". THESE RESULTS SUPPORT EARLIER RESULTS REPORTED IN RIL #1. 1IN THIS TEST, THE FLAW WAS 13-INCHES LONG AND
§-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 CF VESSEL MATFRIAL. THIS RESEARCH CONTRIBUTES TO OUR UNDERSTANDING OF VESSEL
FAILURE MODE. THIS INCREASED UNDERSTANDING SUPPL<TS THE NRR STAFF IN ITS REVIEW EFFORTS.

QFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 11707777 ACTUAL RESP. DATE: 09%/0%/77 USER OFFICE REVIEWER: B. GRIMES

¥¥% NRR : APPLICATION TO THE REGULATORY PROCESS xxx

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

¥¥% NRR : IMPACT OF RESULTS wux

JWHILE ADDING TO OUR UNIERSTANDING OF VESSEL FAILURE MODES, THERE HAS BEEN NO DEFINITIVE IMPACT ON LICENSING AT THIS TIME.

%%% NRR : COMMENTS AND REMARKS %#x

THE OPINIONS EXPRESSEC *N THE RIL REGARDING LEAK-BEFORE-AREAK ARE ENCOURAGI®G BUT NEED FURTHER BSTANTIATION F
LICENSING POSITIONS CAN BE RELAXED. " RESHI S Seie
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R1230320 #% ISSUED RILS CONTINUED xx PAGE:

QFFJICE: SO IMPACT STATEMENT
SCHED. RESP. DATE: 09/03/738 ACTUAL RESP. DATE: 09713/78 USER OFFICE REVIEWER: P. RANDALL

%% SD : APPLICATION TO THE REGULATORY PROCESS =xx

THIS PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRITTLEMENT AND MARGINS 12 FAILURE OF REACTOF PRESSURE
VESSELS WHEN FLAWS ARE PRESENT, CONSIDERING MATERIAL PROPERTIES AND LOADINGS. THIS PROGRAM HAS PROVIDED INPUT TO NRC RE” .REMENTS
FOR FRACTURE TOUGHNESS 0OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G TO 10 CFR 50 AND CONTRIBUTED SATA USED IN TH. ASME CODE
WHICH WAS INCORPORATED INTO APPENDIX G. IT HAS ALSO PROVIDED PART OF THE DATA BASE USED IN REGULATORY GUID: 1.99 CONCERNING THE
EFFECT OF COPPER IMPURITIES ON SENSITIVITY OF STEEL 7O IRRADIATION AND IS EXPECTED TO PROVIDE A SUBSTANTIAL 1NPUT FOR FUTURE

REVISIUNS TO REGULATORY GUIDE 1.99.
#x% SD : IMPACT OF RESULTS wsxx (NO DATA AVAILABLE)

¥%% SD : COMMENTS AND REMARKS ww# (NO DATA AVAILABLE)



R123032¢0 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/8)
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 8
% ISSUED RILS

RIL NO: 764-00¢ DATE ISSUED: 09710774 RIL TITLE: MAP SHUWING RECENCY OF FAULTING IN COASTAL SO. CALIF.
RESEARCH PEVIEW GROUP NO.: 3-02 0-00 SPONSORING OTFICE(S): RES

PROJECTS INVOLVED i
EIN 8  PROJECT TITLE RES _UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE FROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
MAP SHOWING RECENCY OF FAULTING IN COASTAL SOUTHERN CALIFORNIA

RES _COMMENTS

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

CFEFICE: NRR JMPACT STATEMENT
SC/'ED. RESP. DATE: 09727777 ACTUAL RESP. DATE: 09727777 USER OFFICE REVIEWER: R, DENISE

k%% NRR : APPLICATION TO THE REGULATORY PROCESS ¥¥+
TO BE USED IN SELE.,ING SITES FOR NUCLEAR FACILITIES AND FOR REGIONAL INPUT TO STAFF REVIEW OF NUCLEAR FACILITY APPLIGCATIONS.

%% NRR : IMPACT OF RESULTS w»xx

WORK PROVIDED NEW KNOWLEDGE OF THE DISTRIBUTION OF ACTIVE FAULTS IN COASTAL CALIFORNIA. HAS PROVIDED INPUT TO OUR REVIEW OF
DIABLO CANYON AND OTHER SITES.

¥u% NRR © COMMENTS AND REMARKS »xx
WORK HAS LARGELY BEEN COMPLETED. NO EXTENSION IS ANTICIPATED.



R1230320 *¥% ISSUED RILS CONTINUED #*x PAGE:

: MPACT STATEMENT
SCHED. RESP. DATE: C9/13/78 ACTUAL RESP. DATE: 09/:i,/78 USEP OFFICE REVIEWER: G. RIVEMBARK

#%¥ SD : APPLI.ATICN TO THE RECULATORY PROCESS »¥x

THE OBJECT OF YHIS STUDY WAS TOD PRODUCE DATA DESCRIBING THE RELATIONSHIP TETWEEN EARTHQUAKE MAGNITUDES AND DIMENSIONS DF FAULT
DISPLACEMENT. ThIS STUDY, ALONG WITH OTHERS, IS5 USED AS GUIDANCE IN ASSESSING "CAPARLE FAULTS™ IN LICENSING REVIEWS. RIL #¢
PROVIDED A MAP WHICH UPDATED INFORMATION ON FAULTING IN COASTAL SOUTHERN CALIFORNIA.

“x% SD : IMPACTY UF RESULTS w®xw (NO DATA AVAILABLE)

#%% SD : COMMENTS AND REMARKS ¥ (NO DATA AVAILABLE)






R1230320 %% ISSUED RILS CONTINUED *x PAGE: 1?

QFFICE: S0 IMPACT STATEMENT
SCHED. RESP. DATE: 09/13/78 ACTUAL Riu?. DATE: 09/13/78 USER OFFICE REVIEWER: P. RANDALL

%% SD : APPLICATION TO THE REGULATORY PROCESS wxx

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 HAS PROVIDED INPUT TO NRC REQUIREMENTS
FOR FRACTURE TOUC* (ESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G TO 10 CFR 50 AND CONTRIBUTED DATA USED IN THE ASME CODE
WHICH WAS INCURIONATED INTO APPENDIX G. IT HAS ALSO PROVIDED PART OF THE DATA BASE USED IN REGULATORY GUIDE 1.99 CONCERNING THE
EFFECT "~ COPPER IMPURITIES ON SENSITIVITY OF STEEL TO IRRADIATION AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

¥ SD ¢ IMPACT OF RESULTS w*wxx (NO DATA AVAILABLE)

%% SD : COMMENTS AND REMARKS MW (NO DATA AVAILABLE)



R123032% RESEARCH PROJECY CONTROL SYSTEM REPORT RUN DATE: OR/24/81
REQUESTOR: PRC RESEARCH RESULTS UTILIZATION REPORT PAGE: 12
#¥ ISSUED RILS #=

RIL_NO: 76-006 DATE ISSUED: 10/12/76 RIL TITLE: CRITIQUE OF BOARD-HALL MOD FOR THERM DETON IN UD2-NA SYS
RESEARCH REVIEW CROUP NO.: 2-06 0-00 SPONSORING OFFICE(S)® NRR
T NVOLV
EIN®  EROJECT TITLE BES UNIT RES, TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AY A LATER DATE

k1 / TION
A CRITIQUE OF THE BOARD-HALL MODEL FOR THERMAL DETONATIONS IN THE UOZ2-NA SYSTEM

RZS COMMENTS '

THIS CRITIQUE OF THE DOARD-HALL THEORY FOR THERMAL EXPLOSIONS IN A URANIUM OXIDE-SODIUM SYSTEM REINFORCED THE BE! YTEF THAT SUCH
DETONATIONS ARE OF LOW PROBABILITY. THE CRITIQUE HAS BEEN USED AS AN AID IN ANSKERING ACRS CONCERNS ABOUY THE POLSIBILITY CF
ENERGETIC FUEL-COOLANT INTERACTIONS IN ADVANCED REACTORS AND WAS EMPLOYED IN SUPPORTING NRR'S POSITION IN THE EVALUATION OF THE
PRELIMINARY SAFETY ANALYSIS REIORT FOR THE CLINCH RIVER BREEDER REACTOR.

QFFICE: NRR IMPACTY STATEMENT
SCHED. RESP. DATE: 0970%/77 ACTUAL RESF. DATE: 09709777 USER OFFICF REVIEWER: W. GAMMILL

%% NRR : APPLICATION YO THE REGULATORY PROCESS wem

ESTIMATES OF THERMAL DETONATION ENERGIES ARE DIRECTLY RELEVANT IN LICENSING DECISIONS RELATED TO CONTAINMENT REQUIREMENTS FOR
LMFBR, PARTICULARLY KINETIC ENERGY RELEASE, SYSTEM DAMAGE AND RADIOCACTIVITY RELEASES. THE RIL TRANSMITTED A CRITIQUE OF THE B)IARD
AND HALL (UKAEA) THEORY FOR THERMAL EXPLOSIONS IN THE UC2-SODIUM SYSTEM. THIS INDEPENDENT THEORETICAL ASSESSMENT IS USEFUL IN
REINFORCING THE CURRENT NRR BELIEF THATY SUCH DETONATIONS ARE OF LOW PROBABILITY &ND THAT FURTHER EXPERIMENTAL EFFORT IS REQUIRED.

#%® NRR : IMPACT OF RESULTS ®wx

THE RESULTS OF THE CRITIQUE ARE MINIMAL IN THIS ON-GOING TECHNOLOGICAL EXPLORATION, EXCEPT AS NOTED ABOVE IN REINFORCING THE
iDEN;gFXEDO?ESCEgT¥gNSEAND NEED FOR EXPERIMENTS. SUCH WORK, INDEPENDENT ASSESSMENTS OF IDENTIFIED AND POTENTIAL SIGNIFICANT SAFETY
SSUES, SHOULD CONTINUE.

%% NRR : COMMENTS AND REMARKS wus

THE INITIAL EFFORT OF AN EXPENIMENTAL 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 HALL REVIEW). NOTE DPM RESPONSE TO THIS REQUEST
IN A LETTER FROM R, P. DENISE TQ M. LIBARKIN, ACRS. DATED OCTOBER 264, 1975. THE PHENOMENON IS APPLICABLE IN THE ONGOING REVIEW

CF THE FFTF REACTOR. NRR HAS BEEN IN CONTINUING CONTACT WITH RES STAFF ON THE RESEARCH PROGRAMS PERTAINING TO INVESTIGATIONS ON
5¥Segoeggu:=gEgALL EFFECT, AND THE GENERAL SUBJECT OF THERMAL EXPLOSIONS, AND MAINTAINS COGNIZANCE OF SUCH WORK IN THE U. S. AND




R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08724789
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 13
%% ISSUED RILS ==

RIL NO: 76-007 DAIE ISSUED: 08725776 RIL TITLE: SIMMER CODE FOR ANAL OF CORE DISRUPT ACCIDENTS IN LMFBR'S
RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICECS): NRR
PROJECTS INVOLVED

EIN & PRIOJECT TIT RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVLIUFD AT A LATER DATE

RIL SUBJECT/DESCRIPTION
THE SIMMER CODE FOR ANALYSIS OF HYPOTHETICAL CORE DISRUPTIVE ACCIDENTS IN LMFBR'S

RES_COMMENTS

THE SIMMER CODE IS DESIGNED TO PREDICT THE MUTION OF FAST REACTOR CORES DURING POTENTIAL CORE DISRUP/IVE ACCIDENTS, A TRIAL
VERSION OF THIS rANF WAS MADE AVAILABLE TO NRC'S LICENSING STAFF AND HAS SUPPORTED NRC BRAWCH POSITIONS ON THE ANALYSIS OF CORE
DISRUPTIVE 2CCIDENTS FOR CLINCH RIVER BREEDER RFACTOR LICENSING CONSIDERATIONS. SIMMER IS RECOGNIZED AS AN IMPORTANT FIRST STEP IN
THE DEVELRPMENT OF A MECHANISTIC CODE CAPABLE OF DESCRIBING PHENOMENA NEEDED TO ASSESS CORE DISRUPTIVE ACCIDENTS IN LIQUID METAL
FAST BPEEDER REACTORS.




R1230320 % ISSUED RILS CONTINUED wx PAGE: 14

QFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 09/09/77 ACTUAL RESP. DATE: 09/09/77 USER OFFICE REVIEWER: W. GAMMILL

#u% NRR : APPLICATION TO THE F:iGILATORY PROCESS wxx

THE SUBJECT RIL ANNOUNCED THE AVAILABILITY OF THE SIMMER-1 CODE. THE SIMMER-1 CODE IS RECOGNIZED BY NRR AS /N IMPORTANT FIRST STEP
IN THE DEVELOFPMENT 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.

M NRR : IMPACT OF RESULTS wxn

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. 1IT IS ANTICIPATED THAT FURTHER CODE DEVELOPMENT, AND THE PERFORMANCE OF EXPERIMENTS WHICH CONFIRM THE
COMPUTATIONAL MODELS, WILL YIELD A TOOL WHICH WILL BE USEFUL IN REACHING SIGNIFICANT LICENSING DECISIONS.

®%% NRR : COMMENTS AND REMARKS wx#x

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 PHENOMEKA, 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 COMMUNICATION WITH ARSR AND HAD INITIATED A SMALL T.A. EFFORT WHICH MAKES USE OF SIMMER. NRR STAFF HAVE ATTENDED
55:=E:°Hgﬂg?:gP:YA:g.llXEFINGS ON 9714-15/76, 4719777 AND 7/21-22777. NRR CORRESPONDENCE RELATED TO SIMMER AND SIMMER-RELATED
- NDU 2
1. TO SAUL LEVINE, RES FROM B. RUSCHE, NRR, "LMFBR SAFETY RESEARCH PRUTPAM PLAN", 3/15/77.
- & Ich.Yg.cRU:EN:ESIN FROM R. P. DENISE, "DEGREE OF SUPPORT FOR RESE¢‘»"H PROGRAMS FOR ADVANCED REACTORS"™, 7726777

" > L ).
3. TO E. G. CASE FROM R. P. DENISE, “NRR COMMENTS TC ACRS ON ARSR PROGRAM™, 7/15,77.
4. TO SAUL LEVINE, RES, FROM E. CASE, NRR, "RES INFORMATION ON THE UNDERSTAND.NG OF CDA ENERGETICS IN LMFBR'S"™.



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08,2481
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 15
%M ISSUED RILS w»

RIL NQ: 77-008 DATE ISSUED: 01/31/77 RIL TITLE: DECAY HEAT DATA APPLICABLE TO LOCA EVALUATION
RESEARCH REVIEW GROUP NO.: 1-11 0-00 SPONSORING OFFICE(S): RES
PROJECTS INVOL /ED

EIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

1 / °

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 JMPORTANT PART IN PREDICTING THE
PERFORMANCE OF ECC SYSTEMS. RESULTS INDICATE THAT THE DECAY HEZT RATE CURRENTLY USED HAS A 27X MARGIN OVER THE NEWLY DETERMINED
VALUE. THIS INDICATES A SIGNIFICANT CONSERVATISM IN CURRENT LICENSING BASES AND THEY ARE NOW BEING REEXAMINED. RIL'S 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 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 PRESENT STAFF PROGRESS ON A PROPOSED ACTION PLAN REGARDING
POSSTBLE MODIFICATION YO THE ECCS RULE. THE COMMISSION PAPER (SECY 78-26) PRESENTING THE PROPOSED ACTION PLAN WAS PREPARED ON

JANUARY 18, 1978.



R1230320 ** ISSUED RILS CONTINUED wx PAGE: 16
QFFICE: NRR IMPACT STAVEMENT
SCHED. RESP. DATE: 08/17/78 ACTUAL RESP. DATE: 08,21/78 USER OFFICE REVICWER: D. ROSS

%M NRR : APPLICATION "0 THE REGU!ATORY PROCESS xxx
NEW DATA IS BEING CONSTDERED AS PARTIAL BASIS FOR MODIFICATION CF PRESENT ECCS RULE (10 CFR 50.46 AND ATPENDIX K). PROPOSED
OPTIONS FOR RULE CHAMGE INCLUDE ACCEPTABILITY OF NEW DECAY HEAT DATA IN ECCS LICENSING CALCULATIONS.

2. NEW DATA KILL BE INCOKRPORATED IN "BEST ESTIMATE™ ANALYSIS CODES. THESE CODES ARE INTENDED TO BE USED IN PROBABILISTIC
ASSESSMENT OF SAFETY MARGINS.

%% NRR : IMPACT OF RESULTS wxw
1. NEW DATA CONFIRMS MARGINS ALLOTTED IN PRESENT ECCS RULE ARE CONSERVATIVE.
2. IF ACCEPTED FOR USE IN LOCA LICENSING CALCULATIONS, VENDORS COULD USE ADDITIONAL MARGIN IN DESIGN.
(I.E., INCREASE PEAK KW/FT, ETC.).
k%% NRR : COMMENTS AND REMARKS ¥w»
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
SCH:D. RESP. DATE: 09,01/77 ACi. AL RESP. DATE: 09/01/77 USER OFFICE REVIEWER: V. PANCIERA

%% SD ¢ APPLICATION TO THE REGULATORY PROCESS *xx

THESE STUDIES PROVIDE INFORMATION NECESSARY TO ASSESS THE DEGREE OF CONSERVATISM OF THE DECAY HEAT ASSUMPTIONS IN 10 LSR S0
APPENDIX K (ECCS EVALUATION MODELS).

%% SD : IMPACT OF RESULTS #xx (NO DATA AVAILABLE)

¥¥%% SD : COMMENTS AND REMARKS *xw (NO DATA AVAILABLE)




R1230320 ! RESEARCH PROJECT CONTROL SYSTEM REPORT RUN D‘TE!':.IQQI‘l

REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT
%¥ ISSUED RILS %%

GE: 1?7

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 SPONSQRING OFFICE(S): RES
BROJECTS INVOLVED

FIN &  PROJECT TITVLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECY/DESCRIPTION
HIGH TEMPERATURE OXIDATION OF ZIRCALOY FUEL CLADDING IN STEAM

RES COMMENTS

THE REPORTED RESULTS IMPROVE OUR UNDERSTANDING OF THE BEMAVIUR OF ZIRCALOY 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 ! CCA AND MORE WALL MATERIAL WILL BE LEFT WHICH IS CAPABLE OF SUSTAINING LOADS LATER IN THE SEQUENCE
OF SUCH AN ACCIDENT. THIS INFO AATION, TOGETHER WITH DATA ON THE RATE OF GROWTH OF OXIDE & OXYGEN -~ STABILIZED LAYERS IN CLaDDING,
PROVIDES A MORE SCIENTIFIC BASE FOR ESTABLISHIMNG 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 DURING A POSTULATED LOCA. THIS INFCRMATION IS BEING CONSIDERED AS A PARTIAL BASIS FOR
MODIFICATION OF THE PRESENT ECCS RULE (10 CFR 50, APPENDIX K). RIL'S 8 & 9 ARE BOTH UNDER CONSIDERATION BY NRR FOR PCSSIBLE
INCLUSION IN A MODIFICATION TO THE EMERGENCY CORE COOLING SYSTEMS (ECCS) RULE PROVIDED IN APPENDIX K OF 10 CFR 5C. 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 PRESENT STAFF PROGRESS ON A PROPOSED ACTICN PLAN REGARDING POSSIBLE MODIFICATION TO THE ECCS
RULE. THE COMMISSION PAPER (SECY 78-26) PRESENTING THE PROPOSED ACTION PLAN WAS PREPARED ON JANUARY 18, i978. RIL #9 HAS BEEN
REVIEWED BY NRR, NMSS, IE, AND SD. THIS MATERIAL WAS INCLJDED 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 RULF AT THIS TIME.






R1230320 RESEARCH PRCJECT CONTROL SYSTEM REPORT RUN DATE: J8/24/8°7
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 1!
%% ISSUED RILS %=

RIL NO: 77-010 DATE ISSUED: 02/25/77 RIL TITLE: PRESSURE VESSEL FAILURE PROBABILITY PREDICTION (OCTAVIA CD.)
BESEARCH REVIEW GROUP NO.: 1-20 0-00 SPONSORING OFFJCE(S): RES
PROJECTS INVOLVED

EIN®  FPROJECT VITLE RES UNIT RES. TJECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

17  <bi 4
PRESSUKE VESSEL FAILURE PROBABILITY PREDICTION (OCTAVIA CODE)

RES_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 SHUTDUWN OPERATIONS. EFFECTS CF 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) OF 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 NRR 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 BECOME THE BASIS FOR REVISING REGULATORY GUIDES OR STANDARDS.

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

%% NRR : APPLICATION TO THE REGULATORY PROCESS =¥

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 PE SIGNIFICANTLY REDUCED
WITH CONTINUED NELTRON IRRADIATION OF THE REACTOR VESSEL IF THE HISTORICAL FREQUENCY OF OVERPRESSURE EVENTS CONTINUED.

#%% NRR : IMPACT OF RESULTS wxx

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

PRESSURE-TEMPERATURE LIMITATIONS IN THE TECHNICAL SPECIFICATIONS.

%% NRR : COMMENTS AND REMARKS *xx
SEE COMMENTS TO RIL #'2.
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R1230320 % ISSUED RILS CONTINUED #»x PAGE: 20

QFFICE: SD IMPACTY STATEMENT
SCHED. RESP. DATE: 0%/13/78 ACTUAL RESP. DATE: 09713778 USER OFFICE REVIEMWER: P. RANDALL

%% SD : APPLICATION TO THE REGULATORY PROCESS wwx

TH1S PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRITTLEMENT «ND MARGINS TO FAILURE OF REACTOR PRESSURE
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 10 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 TC PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

w¥x SD : IMPACT OF RESULTS »xx (ND DATA AVAILABLE)

%%% SD : COMMENTS AND REMARKS wxx (NO DATA AVAILABLE)




R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08,2481
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPCRT PAGE: 21
¥% ISSUED RILS %x

RIL NO: 77-011 DATE ISSUED: 09/15/77 RIL TITLE: IEEE NUCLEAR RELIABILITY DATA MANUAL
RESEARCH REVIEW GROUP NO.: 0-00 ‘ PO e : RES
PROJECTS INVOLVED
EIN ® 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. THF MANUAL
CONTAINS FAILURE RATES AND FAILURE MODE INFORMATION FOR OVER 1,000 ELECTRICAL, ELECTRONIC AND SENSING COMPONENTS USED IN NLCLEAR
POWER PLANTS. A METHOD IS GIVEN FOR COLLECTING AND PRESENTING RELIABILITY DATA FOR QUANTITATIVE RELIAZILITY AND AVAILABILITY OF
SAFETY-RELATED NUCLEAR PLANT SYSTEMS. UNCERTAINTY BOUNDS ARE ALSO GIVEN FOR EACH ESTIMATE OF A COMPONENT FAILURE RATE. THIS WORK
15 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 THZ NUCLEAR INDUSTRY BECOME AVAILABLE.

0F i MPA PA A
SCHED. RESP. DATE: 01'/15/778 ACTUAL RESP. DATE: 08/24/78 USER OFFICE REVIEWER: L. ABRAMSON

¥¥% MPA : APPLICATION TO THE REGULATORY PRCCESS xxx

THE DATA IS DIFFICULT TO INTERPRET BECAUSE OF THE MANY AMBTGUITIES 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. 1IN PARTICULAR, THE USE
OF GEOMETRIC . YERAGING IS5 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 /ND 5TH PERCENTILE® OF THE FAILURE RATE DISTRIBUTION. THE EQUALITY OF THE
HIGH VALUE YO THE MAX VALUE IN MANY JABLES 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.

%% MPA : IMPACT OF RESULTS *xx (NO DATA AVAILABLE)

%% MPA : COMMENTS AND REMARKS wx# (NO DATA AVAILABLE)




R1230320 %% ISSUED RILS CONTINUED » PAGE:

QFFICE: NRR IMPACY STATEMENT
SCHED. RESP. DATE: 10/25/77 ACTUAL RESP. DATE: 10425777 USER OFFICE REVIEMWER: R. TEDESCO

K% NRR : APPLICATION TO THE REGULATORY PROCESS wxx

THE SUBJECT RIL ANNOUNCED THE AVAILABILITY OF A FATLURE 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
LICENSING REQUIRT™MINTS.

¥ NRR : IMPACT OF RESULTS xxx
THE FIRST STUDIES USING THIS DATA HAVE NOi YET BEEN COMPLETED AND THEREFORE THE IMPACT CANNJT V&Y BE DETERMINED.

¥u% NRR : COMMENTS AND REMARKS »ux

THIS DATA MANUAL PROVIDES THE STRUCTURE FOR INCORPORATING NEW 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. THEREFORF, CONTINUING WORK IS
REQUIRED Tr ~"CREASE THE CONTENT OF HARD DATA BY INCORPORATING THE DATA DEVELOPED THROUGH SUCH PROGRAMS AS NPRDS.



R1230320 RESFARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81!
REQUESTOR: PBC RFSEARCH RESULTS UTILIZATION REPOPTY PAGE: 23
¥% ISSUED RILS #x

RIL NO: 77-012 DATE ISSUED: 06716777 RIL TITLE: MODIFICATIONS TO PRESSURE VESSEL FAILURE PROBABILITY PREDICT
RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING QFFICE(S): REL
PROJECTS INVOLVED

EIN & PRCJECT TITLE RES UNIT RES. TECHNICAL \EAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
MODIFICATIONS TO PRESSURE VESSEL FAILURE PROBABILITY PREDICTION (OCTAVIA CODE)

RES COMMENTS

MODIFICATIONS IM THE OCTAVIA COMPUTER CODE REPORTED IN RIL #10 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 MAS 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 '0-7 PER VESSEL YEAR
FOR AN OPERATING TEMPERATURE OF :10 DEGREES C AND THE CURRENT AGE OF APPROXIMATELY 2.7 YEARS. THE FAILURE PROBABILITY INCREASES TO
3 X 10-5 PER VESSEL YEAR AFTER 40 YEARS.

OFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 08/16/77 ACTUAL RESP. DATE: 09723777 USER OFFICE REVIEWER:® B. GRIMES

%%¥ NRK : APPLICATION TO THE REGULATORY PROCESS w*x
(SEE RIL W#10)

k%% NRR : IMPACT OF RESULTS ¥x
(SEE RIL %10)

“¥x% NRR : COMMENTS AND REMARKS *¥x

THIS IS A MODIF _ATIGN OF RESULTS TRANSFERRED BY RIL #10, 02-25-77. THE ANALYSES USING THE OCTAVIA CODE ARE COMPLETE. THE GENERIC
POSITIONS REGARDING OVERPRESSURIZATION PROTECTION SYSTEMS HAVE BCEN DEVELOPED AND ARE DOCUMENTED IN NUREG-0224, 'REACTOR VESSEL
PRESSURE TRANSIENT PRCTECTION FOR PRESSURIZED WATER REACTORS.' IMPLEMENTATION OF THE POSITIONS ARE UNDERWAY.



R1230320 %% ISSUED RILS CONTINUED w% PAGE: 24

OFFICE: SD  IMPACT STATEM.NT
SCHED. RESP. DATE: 08716777 ACTUAL RESP. DA S: 02/21/78 USER OFFICE REVIEWER: P. RANDALL

#%% SD : APPLICATION TO THE REGULATORY PROCESS ¥a=x

THIS PRGGRAM HAS GEMERATED 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 HAS PROVIDED INPUT TO NR: REQUIREMENTS
FOR FRACTURE TOUGHNESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G TG 10 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 STEE. TO IRRADIATION AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

¥¥¥ SD i IMPACT OF RESULTS »xx (NO DATA AVAILABLE)

¥x# SD : COMMENTS AND REMARKS #*¥x
SEE COMMENTS FOR RIL #10.



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE 08/24r81
REQUESTOR: PRC RESEARCH RESULTS UTILIZATION REPORT PAGE: 25
xx ISSUED RILS %=

RIL NQ: 77-013 DATE ISSUED: 11/11,77 RIL TITLE: RESIDUAL STRESSES IN WELDS
RESEARCH RF . SW GROUP NO.: 1-20 0-00 SPONSORING OFFICE(S): RES
PROJECTS INVOLVED
EIN ¥ PROJECT TITLE RES_INIT RES. TECHNICAL LEAD

REFERENCE DaTA WILL BE PROVIDED AT A LATER DATE

/DES T
RESIDUAL ST"ESSES IN WELDS

RES COMMENTS

A VERIFIED MODEL IS PRESENTED FOR PREDICTING RESIDUAL STRESSES RESULTIANG FROM THE WELDI'«G OF PIPES, AND THE ESTIMATION OF RESIDUAL
STRESSES RESULTING FROM WELD REPAIRS OF REACTOR PRESSURE VESSELS. THE MODEL CAN BE USCD IN THE LICENSING PROCESS TO AID IN THE
EVALUATION OF CRACKING THAT HAS OCCURRED IN GIRTH-BUTT WELDS IN PIPING. IT SHOULD A.SC PROVE TO BE USEFUL IN ANY SAFETY EVALUATION
QF ;ROPOSED REPAIRS BY WELD BUILDUP IN THE CORNER REGIONS OF PPESSURE VESSEL NOZZLE5 AFTER CRACKS HAVE BEFN REMOVED, AND IN VESSEL
WELD REPAIRS.

CE: NRR MP TATEM
SCHED. RESP. DATE: 03728778 ACTUAL RESP. DATE: 08/14/78 USER OFFICE REVIEWER: J. KNIGHT

¥x% NRR : APPLICATION TO THE REGULATORY PROCESS wxwx

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 ALSO PROVE USEFUL AS AN AID IN DEVELOPING THE NECESSARY DECISIONAL INFORMA-
TION IN ANY SAFETY EVALUATION OF PROPOSED WELD REPAIRS.

#x¥ NRR : IMPACT OF RESULTS wxx

THE COMPUTER CODE AXISOL COULD EVENTUALLY BE USED AS A DESIGN TOOL BY BOTH GUVERNMENT AND INDUSTRY, TO IMPROVE WELDING TECHNIQUES
AND PROCEDURES. THE RESULTS OF THIS PROGRAM SHOULD BE BROUGHT 7O THE ATTENTION OF VARIOUS ASME GROUPS ENGAGED IN PREPARING CODES
AND STANDARDS ON WELDED FABRICATION AMD INSPECTION PROCEDURES. THORQUGH DISCUSSION 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 TREATMcNT, AT THIS TIME, IS A DRAWBACK TN UTILIZING THE
COPE IN THE LICENSING PROCESS.

#x% NRR * COMMENTS AND REMARKS xx#% (NO DATA AVAILABLE)




R123032¢0 #% ISSUED RILS CONTINUED #= PAGE: 26

QFFJCE: S0 IMPACT STATEMENT
SCHED. RESP. DATE: 02/11/78 ACTUAL RESP. DATE: 09/13/78 USER OFFICE REVIEWER: M. COBB

®u¥ SD : APPLICATION TO THE REGULATORY PROCESS ww»

THIS PROGRAM MAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRI.LEMENT AND MARGINS TC FAILURE OF REACTOR PRESSURE
VESSELS WHEN FLAWS ARE PRESENT, CONSIDERING MATERIAL PROPERTIES AND LOADINGS. TH'S PROGRAM HAS PROVIDED INPUT TO NRC REQUIREMENTS
FOR FRACTURE TOUGHNESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN APPENDIX G TO 10 CFR 59 AND CONTRIBUTED DATA USED IN THE ASME CODE
WHICH WAS INCORPORATED INTO APENDIX G. 1IT HAS ALSO PROVIDED PART OF THE DATA BASE USED IN REGULATORY GUIDE 1.99 CONCERNING THE
EFFECT OF COPPER IMPURITIES ON SENSITIVITY OF STEEL TU IRRADIATION AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.39.

wu% SD : IMPACT OF RESULTS xwx (ND DATA AVAILABLE)

uM# SD : COMMENTS AND REMARKS wwwx (NO DATA AVAILABLE)



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/8)
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPCRT PAGE: 27
%% ISSUED RILS x#

RIL NO: 77-014 DATE ISSUED: 11703777 RIL TITLE: PHYSICAL SEPARATION CRITERIA FOR ELECTRICAL CABLE TRAYS
RESE~RCH REVIEW GROUP NO.: 1-23 0-00 SPONSORING OFFICEC,): RES
T NV
EIN 8 PROJECT TITVLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

17 ¢
PHYSICAL SEPARATION CRITERIA FOR ELECTRICAL CAELE TRAYS (HORIZONTAL OPEN SPACE CONFIGURATION)

RES COMMENTS

THE ADEQUACY OF THE REQUIRED SPACING O CLECTRICAL CABLE TRAYS AT NUCLEAR PCWER PLANTS WAS EXAMINED TO PREVENT THE SPREAD OF CABLE
FIRES. RESULTS INDICATE THAT CURRENTLY ULZyu CRITERIA FOR CABLE TRAY SEPARATION APPEAR 10 BE ADEQUATE FOR ELECTRICALLY-INITIATED
FIRES, BUT THAT CHANGES MAY BE REQUIRED FOR FIRES DUE TO EXTERNAL IGNITICN 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 2ROVIDE 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 PROTE.)ION FOR NUCLEAR POWER PLANTS™ AND IN THE DRAFT REGULATORY GUIDE 1.120,

"FIRE PROTECTION GUIDELINES FOR NUCLEAR POWFR PLANTS.™




R1230320 #x ISSJED RI'S CONTINUED #» PAGE:

1571 MEN
SCHED. RESP. DATE: 03/09/78 ACTUAL RESP. DATE: 064726/78 USER OFFICE REVIEWER: R. TEDESCO

%% NRR : APPLICATION TO THE REGULATORY PROCESS www=

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 DF ELECTRICALLY INITIATED AND EXPOSURE FIRES.

%%% NRR : IMPACT OF RESULTS wu=

THE INTRODUCTORY PARASRAPH OF RIL #14 STATES THAT THE RESULTS OF THE SANDIA PROGRAM INDICATE THAT "CURRENTLY USED CRITERIA FOR
CABLE TRAY SEPARATION a: "EAR TO BE ADEQUATE FOR ELECTRICALLY INITIATED FIRES BUT THAT CHANGES MAY BE REQUIRED FOR FIRES DUE TO
EXTERNAL IGNITION SNURCES.™ RES NOTED IN & CONVERSATION ON NOVEMBER 11, 1977 THAT THE SPECIFIC POINT RAISED IN THAT PARAGRAPH IS
DIRECTED TO THE ADEQUACY OF SOLE RELIANCE ON THE SEFARATION CRITERIA OF REGULATORY GUIDE 1.75 FOR PROTECTION AGAINST EXPOSURE
FIRES., THE FIRE PROTECTION CRITERIA DEVELOPED BY THE STAFF SINCE THE BROWNS FERRY FIRE HAVE R _GNIZED THAT RELIANCE SHOULD NOT BE
PLACED SOLELY ON THE SEPARATION CRITERIA OF REGULATORY 1.75. OUR STAFF REPORT, DATED NOVEMBER vy, 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-386¢ AND THE REGULATORY GUIDE '.75 SEPARATION GUIDELINES, AND THE IEEE-3IR3 FIRE RETARDANCY STANDARDS FOR
SAFETY CABLES, BY THEMSELVES ARE NOT SUFFICIENT TO PROTECT AGAINST EXPOSURE FIRES. COCNSEQUENTLY WE REQUIRE ADDITIONAL MEASURES

FOR FIRE PROTECTION SUCH AS: FTRE BARRIERS BETWESN REDUNDANT DIVISION CABLE TRAYS; FIRE RETARDANT COATINGS ON CABLING; AUTOMATIC
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 REFLCCTED IN CUR STANDARD REVIEW PLAN SECTION $.5.1 (BTP 9.5-1),
REVISION. REG. GUIDE 1.120 HAS BEEN ISSUED FOR COMMENT. THUS, EXPOSURE FIRES ARE REQUIRED TO BE CONS..7RED IN THE FIRE PROTECTION
PROGRAMS FOR BOTH OPERATING PLANTS AND PLANTS IN THE LICENSING PRUCESS. IT SHOULD BE NOTED THAT THE RIL ACKNCULEDGES THAT FURTHER
TESTING WITH ELECTRICALLY INITIATED CABLE TRAY FIRES UNDER DIFFERENT CONDITIONS MAY RESULT IN FULLY DEVELOPED FIRES.

%% NRR : COMMENTS AND REMARKS »wx

NRR CONCLUDES, AS DOES RIL %14, THAT THESE RESEARCH RESULTS CONFIRM THE NEED FOR PROTECTION MEASURES IN ADDITION TO THE SEPARATION
CRITERIA. SINCE SUCH MEASURES ARE INCLUPED IN OUR PRESENT CRITERIA WE CONCLUDE THAT THE INFORMATYICON IN RIL %16 DOES NOT INDICATE
Y:g :EggRFOS gggNGES IN OUR FIRE PROTECTION GUIDELINES, BUT THAT IT CONFIRMS THE NEED FOR OUR PLANS TO UPDATE

REGU Y GJ L.




R1230320 %% ISSUED RILS CONTINUED wxx PAGE:

QFFICE: 5D IMPACT STATEMENT
SCHED. RESP. DATE: 03/0%/78 ACTUAL RESP. DATE: 09713778 USER OFFICE REVIEWER: G. RIVENBARK

29

#%% SD : APPLICATICN TO .!Y REGULATORY PROCESS wwx

THE TESTS MAVE 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 ONLY WITH
RESPECT TO FIRES RESULTING FROM ELECTRICAL FAILUKE WITHIN A CABLE TRAY BUNDLE, HOWEVER, THEY SHUW THE BASIC DEFICIENCIES OF THE
SEPARATION REQUIREMENTS WITH RESPECT TO EXPOSURE FIRES COMMON TO MORE THAN ONE REDUNDANT SYSTEM CABLE RUN.

*¥¥ SD : IMPACT OF RESULTS wnxw (NO DATA AVAILABLE)

%% SD : COMMENTS AND REMARKS Wi (NO DATA AVAILABLE)



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORY RUN DATE: 08/24r8!
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORTY PAGE: 39
#% ISSUED RILS w=

RIL NO: 77-015 DATE ISSUED: 12/01/77 RIL TITLE: CHARACTERIZATION OF BWR FEEDWATER NOZZLE CORNER CRACKS
RESEARC:: REVIEW GROUP NO.: 1-20 0-00 SPONSORING OFFICE(S): RES

PROJECTS INVOLVED
EIN &  PROJECT TITVLE BES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
CHARACTERIZATION OF BWR FEEDWATER NOZZLE CORNEIR CRACKS

RES COMMENTS

PRESSURE LOADING OF CRACKS IN THE INSIDE CCRNER OF FEEDWATER INTAKE NOZZLES FOR BOILING WATER REACTOR (BWR) PRESSURE VESSULS HAVE
BEEN CHARACTERIZED. THE CHARACTERIZATION ESTABLISHED THE RELATIONSHIP BETWEEN STRESS-GENERATED PRESSURE AND MEASURABLE CRACK
PARAMETERS, IN ORDER TC DETERMINE THE GROWTH OF THE CRACK AND ITS CRITICAL SIZE. THESE RESULTS CAN BE USED TO CHECK THE CALCULA-
TIONS, BASED ON INTERNAL PRESSURE, FOR THE SAFETY ANALYSIS OF BWR FEEDWATER NOZZLE 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 OF THE PRESSURE
VESSEL WALL. THIS MEANS THAT THE VESSEL WILL ALWAYS BE CAPABLE OF RETAINING EMERGENCY COOLING WATER, THUS KEEPING THE CORE COOL
AND PROVIDING FOR A SAFE SHUTDOWN. THUS, YESSSL FAILURE IS NOT POSSIBLE FOLLOWING WARM PRESTRESSING UNDER CONDITIONS WHERE COLD
EMERGENCY CORE COOLING WATER IS INJECTED INTO THE HOT TRISSURE VESSEL FOLLOWING A LOSS OF COOLANT ACCIDENT.




R1230320 %% ISSUED RILS CONTINUED == PAGE: 31

3 had T T
SCHED. RESP. DATE: 06s20/78 ACTUAL RESP. DATE: 02721778 USER OF 'I1CE REVIEMWER: B. GRIMES

x% NRR : APPLICATION TO THE REGULATORY PROCESS wwx

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

%¥x NRR : IMPACT OF RESULTS xwx

WE HAVE MADE A COMPARISON BETWEEN THE GE STRESS INTENSITY CURVE (FIG. 3-26 OF NEDE-21480) FOR THE ONE CASE WHERE A DIRECT COMPARI-
SON CAN BE MADE -- NAMELY, AT AN A/T RATIO SLIGHTLY GREATER THAN ©.50, AS PROVIDED BY FIG. 7 OF THE PROGRESS REPORY. FOR THIS ONE
CASE, THERE 1S 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
OF VIP-E-76-25; IN THIS CASE, EXACT CORRESPONDENCE IS NOT TQ BE EXPECTED BECAUSE OF THE MATERIAL DIFFERENCE IN THE DIAMETER-10-
THICKNESS RATIOS OF VESSELS INVOLVED. THE CLOSE AGREEMEN, BETWEEN THE GE CURVE AND THE TEST RESULT FOR THE ONE CASE WHERE A VALID
COMPARISON CAN BE MADE PROVIDES ASSURANCE THAT THE STRESS INTENSITY FACTORS USED BY GE IN THEIR EVALUATION ARE RCASONABLE
APPROGXIMATIONS.

w%% NRR : COMMENTS AND REMARKS #xx

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

QFFICE: SD  IMPACT STATEMENT
SCHED. RESP. DATE: 04/20/78 ACTUAL KESP. DATE: 09/13/78 USER OFFICE REVIEWER: G. RIVENBARK

¥%% SD : APPLICATION TO THE REGULATORY PROCESS w*xx

THIS PROGRAM HAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMBRITTLEMENT AND MARGINS TC FAILURE OF REACTOR PRESSURE
VESSELS MHEN FLAWS ARE PRESENT, CONSIDERING MATERIAL PROPERTIEZ AND LOADINGS. THIS PROGRAM HAS PRCVIDED INPUT TO NRC REQUIREMENTS
FOR FRACTURE TOUGHNESS OF PRESSURE VESSEL MATERIALS DESCRIBED IN ‘°PENDIX G TO 10 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 1.59 CONCERNING THE
EFFECT OF COPPER IMPURITIES ON SENSITIVITY OF STEEL TO IRRADIATIOn AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INFUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

“uxx% SD @ IMPACT OF RESULTS w*xx (NO DATA AVAILABLE)

% SD * COMMENTS AND REMARXS ¥ (NO DATA AVAILABLE)



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORYT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 32
%% ISSUED RILS =«

RIL NO: 77-016 DATE ISSUED: 12/01/77 RIL TITLE: WARM PRESTRESSING
RESEARCH REVIEW GROUP N0 : 1-20 0-00 SPONSORING OFFICE(S): RES
PROJECTS INVOLVED
FIN & PROJECT TITLE RES UNIT RES. YECHNICAL LEAD

REFERENCE DATA WILL R: @#.OVIDED AY & LATER DATE

BIL SUBJECT/DESCRIPTION
WARM PRESTRESSING

RES COMMENTS

THE EFFECT OF COLD EMERGENC' CORF COOLI™G WATLR ON HOT REACTOR PRESSURE VESSELS WAS CONSIDERED. THE RESULTING THERMAL SHOCK
COULD, UNDER "WORST CASE™ CONDITIONS, LEAD TO THE PREDICYION THAT FLAWS IN THE STEEL PRESSURE VESSEL WOULD EXTEND. RESULTS
REPORTED HERE PROVIDE A VERIVICATION OF THE "WARM PRESTRESSING™ EFFECT WHICH CAN PRECLUDE CRACK EXTENSION WHEN IT OTHERWISE WOULD
HAVE BEEN PREDICTED. 7O DESCRIBE "HIS EFFECT, ONCE A CRACK IS LOADED WHILE THE MATERIAL IS VERY TOUGH, NO RAPID EXTENSION

WILL OCCUR.

IMPACT STAT NT
SCHED. RESP. DATE: 04/02/78 ACTUAL RESP. DATE: 02714778 LSER OFFICE REVIEWER: B. GRIMES

#%% NRR ¢ APPLICATION TO THE REGULATORY FROCESS *xx

IF "WARM PRESTRESSIi 5" AS DESCRIBED IN THE RIL IS OPERATIVE ON HIGHLY IRRADIATED REACTOR VESSEL STEELS, THIS MECHANISM COULD
PROVIDE ADDITIONAL MA®SIN IN THE RPV TO ACCOMMODATE THERMAL SHOCK ASSOCIATED WITH ECCS INJECTION DURING A LARGE LOCA.

#%% NRR : IMPACT OF RESULTS wmxx

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

%% NRR : COMMENTS AND REMARKS *ux

NRR HAS DISCUSSED THE TECHNICAL ASPECTS COVERED BY THYS 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
EXTENSION DURING A THERMAL SHOCK, THE DATA ARE STILL IWSUFFICIENT TO BE USED AS A BASIS FOR LICENSING DECISIONS. A DETAILED
. TECHNICAL EVALUATION OF THE RESEARCH DESBRIBED IN THE RIL AND THE NRR ASSESSMENT OF ITS RANGE OF APPLICABRILITY WILL BE COMPLETED
«FOLLOWING RECEIPT OF MORE SUBSTANTIAL DATA.



R1230320 #% ISSUED RILS CONTINUED w% PAGE:

QFFICE: SD __IMPACT STATEMENT
SCHED. RESP. DATE: 04/02/78 ACTUAL RESP. DATE: 0971378 USER OFFICE REVIEWER: G. RIVENBARK

33

w%u SD : APPLICATION TO THE REGULATORY PROCESS wx«x

THIS PROGRAM rAS GENERATED SUBSTANTIAL DATA USED IN PREDICTING IRRADIATION EMIRITTLEMENT AND MARGINS 7O 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 APIENDIX G TC 10 CFR 50 AND CONIRIBUTED 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 IRRADIATICN AND IS EXPECTED TO PROVIDE A SUBSTANTIAL INPUT FOR FUTURE
REVISIONS TO REGULATORY GUIDE 1.99.

¥n% SD : IMPACT OF RESULTS wxx (NO DATA AVAILABLE)

w#% SD : COMMENTS AND REMARKS wxx (NO DATA AVAILABLE)




R1230320 RESE'RCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPCRT PAGE: 3¢
%% ISSUED RILS ww

RIL NO: 78-017 DAIE ISSUEN: 05,05778 RIL TITLE: PB7 SINGLE ROD-POWER COOLING MISMATCH (PCM) TEST RESULTS
RESEARCH REVIEW GROUP NO.: 1-10 0-00 SPONSORING OFFICE(S): RES
PROJECTS INVOLVED

EIN 8 BPROJECT TITLE RES UNIY RES. TECHWICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESFRIPTIOY
POWER BURST FACILITY (PBF) SINGLE ROD-POWER COOLING MISMATCH (PCM) TEST RESULTS

RES COMMENTS

COMPLETED RESEARCH IS REPORTED ON SINGLE FUEL ELEMENTS EXPOSED TO POWER-COCLING MISMATCH (PCM) CONDITIONS IN THE POWER BURST
FACILITY (PBF). THE RESULTS ARE OFFERED FOR USE IN DETERMINING POSSIBLE CHANGES IN REQUIRED DEPARTURC-FROM-NUCLEATFE-BOILING RATIOS
(OMBR'S} FOR ALL COMMERCIAL POWER REACTORS WHICH ULE ZIRCALOY-CLAD URAMIUM DIOXIDE FUEL RADS.



R1230320 %% ISSUED RILS CONTINUED =x PAGE: 35

QFFICE: NRR JMPACT STATEMENT
SCHED. RESP. DATE: 07/05/78 ACTUAL RESP. DATE: 08/01/78 USER OFFICE REVIENE : D. HOUSTON

¥¥% NRR : APPLICATION TO THE REGULATORY PROCESS wx¥

VARIOUS FUEL FAILURE MECHANISMS AND THE CONSEQUENCE OF FAILURES ARE EVALUATED IN THE SAFETY ANALYSIS OF TRANSIENTS AND ACCIDENTS.
DEPARTURE FROM NUCLEATE BOILING (DNB) 7S ASSUMED TO PRODUCE FUEL kOD FAILURE AND I5 THE FAILURE CRITERION USED FOR MANY L.CENSING
ANALYSES. PELLET/CLADDING INTERACTION (PCI) CAN ALSO BE A FUEL FATLURE MECHANISM. PBF PROVIDTS THE CAPASILITY FOR STUDYING FUEL
BEHAVIOR AND FAILURE MECHANISMS UNDER TRANSIENT AND ACCIDENT CONDITIONS.

¥u¥% NRR * IMPACT OF RESULTS ww#x

THE DEMONSTRATED ABILITY OF MOST FUEL RODS TO EXPERIENCE DNB WITHOUT FAILURE SHOWS THAT THE CURRENT DNB CRITERION IS CONSERVATIVE.
REQUESTS FOR LESS CONSERVATIVE FAILURE CRITERIA MAVE BEEN MADE BY THE INDUSTRY. TURBINE TRIP WITHOUT BYPASS (TTWOB) AND STEAM
LINE BREAK (SLB) ARE NEAR-LIMITING EVENTS IN WHICH DNB IS PREDICTED TO OCCUR MOIENTARILY 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 REQUESTS; HOWEVER, APPROVAL OF RELAXED FAILURE CRITERIA
WILL BE CONTINGENT UPON THE EVALUATTUN OF OTHER NON-DNB FAILURE MECHANISMS.

¥%% NRR : COMMENTS AND REMARKS ¥

TH® SINGLE ROD PCM TEST RESULTS SHOW THAT THE CURRENT DNB FAILURE CRITERION IS COMTERVATIVE. THE WIDE RANGE OF CLADDING TEMPERA-
TURE> DURING DNB WHEM TEST PARAMETERS ARE NEARLY THE SAME PREVENT A QUANTITATIVE ASSESSMENT OF THE MARGIN TO FAILURE. FURTHERMORE,
T?E 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 INTERACTIUN (PCI) DATA FROM
THESE EXPERIMENTS WERE PROBABLY COMPROMISED BY THE TEST CONDITIONS. FOR EXAMPLE, FUEL EXPOSURE TIME AT POWER, FUEL PRECONDITION-
ING AND CLADDING TEMPERATURE WERE NOT IDEAL FOR PCI STUDIES.

CONCLUSIONS NN THE SUBJECT OF FUEL FAILURE PROPAGATICN DRAWN FROM THE PCM SERIES MAY BE PREMATURE SINCE VENDOR FUEL ROD PRESSURE
CRITERIA HAVE BEEN CHANGED. NEW DESIGN CRITERIA, RECENTLY APPROVED BY NRC, ALLOW FOR INTERMAL ROD PRESSURC TO EXCEED THE EXTERNAL
SYSTEM PRESSURE DURING NORMAL OPERATION. IN ADDITION, THE FUEL-ROD BEHAVIOR OF A SINGLE ROD IN A COLD SHROUD IS NOT TYPICAL OF
FUEL RODS IN A MULTIPLE ARRAY. THE FORTHCOMING BUNDLE TESTS IM PBF SHOULD GIVE MORE INFORMATION ABOUT FAILURE PROPAGATION,

QFFICE: SD _ IMPACT STATEMENT
SCHED. RESP. DATE: 07/05/78 ACTUAL RESP. DATE: /7 / USER OFFICE REVIEWER: G. RIVENBARK

%% SD ¢ APPLICATION TO THE REGULATORY PKOCESS #*¥
"NO RESPONSE RECEIVED.

¥%x SD : IMPACT OF RESULTS wwx (NO DATA AVAILABLE)

%% SD : COMMENTS AND REMARKS wux (NO DATA AVAILABLE)



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24781
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 36
% ISSUED RILS w=

RIL NO: 78-018 DATE ISSUED: 01,09/78
RESEARCH REVIEW GROUP NO,.: 0-00

RIL TITLE: FRANTIC COMPUTER CODE

SPONSORING OFFICE(S)

P

0 v

EIN 8 PROJECT TITLE

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 LYSTEM MODELS. THE FRANTIC CODE HAS POTENTIAL 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 AKE AVAILABLE.

FF : MPACT STAY T
SCHED. RESP. DATE: 01/09/78 ACTUAL RESP. D.TE: 11701779 USER CFFICE REVIFWFR: F. GOLDBERG

¥%¥ NRR * APPLICATION TO THE REGULATORY PROCESS *xx

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 SCYENCE APPLICATIONS, INC., TO PERFOP*-
SENSITIVITY STUDIES ON ALLOWABLE OUTAGE TIMES FOR ECCS COMPONENTS AS A PORTION OF THE FF/ORT UNDER CONTRACT NO. NRC-03-07-.59.

¥%% NRR : IMPACT OF RESULTS »xx

THE SAI CONTRACT EFFORT HAS BEEN COMPLETED. THE FRANTIC CODE WAS UTIiLIZED TO DETERMINE THOSE FACTOR' TO WHICH SYSTEM UNAVAIL~-
ABILITY IS MOST SENSITIVE INCLUDING, FOR EXAMPLE, TEST DOWNTIME, REPAIR TIME, TEST EFFICIENCY, TEST UYERRIDE CAPABILITIES.
POSSIBLE TEST CAUSED FAILURES AND TEST STAGGERING. THE FRANTIC CODE HAS BEEN SHOWN TC BE POTENTIALLY USEFUL IN ESTABLISHING
TECHHICAL SPEC] “ICATIONS FOR SPECIFIC SAFETY SYSTEM DESIGNS, HOWEVER, SAI SUGGESTED THAT ADDITIONAL, MORE COMPLETE AND COMPREHEN-
SIVE ANALYSES BE PERFURMED IN THE FUTURE.

¥¥% NRR : COMMENTS AND REMARKS wxx
DOR EXPECTS 7O UTILIZE THE FRANTIC COMPUTER CODE, EITHER DIRECTLY OR UNDER TECHNICAL ASSISTANCE CONTRACTS, TO CUANTIFY SYSTEM

UNAVAILABILITIES ON SPECIFIC OPERATING PLANTS AS THE NEED ARISES. THE CALCULATIONAL RESULTS MAY AID IN DETERMINING APPROPRIATE
LICENSING ACTION. HO POST RIL ACTIVITIES ARE PLANNED.



R1230320 % ISSUED RILS CONTINUED »x PAGE: 37

DFFICE: SD  IMPACT STATEMEAT
SCHED. RESP. DATE: 01/09/78 ACTUAL RESF. DATE: 11/01/79% USER OFFICE REVIEWER: G. RIVENBARK

%% SD : APPLICATION TO THE REGULATORY PROCESS wwx
NO COMMENT.

wait 5D : IMPACT OF RESULTS wux (NO DATA AVAILABLE)

%% SD : COMMENTS AND REMARKS w#xx (NO DATA AVAILABLE)
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 0872481
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 33
%% ISSUED RILS x¥

RIL _NO: 78-019 ATE Qw3 RIL TITLE: GO METHCDOLOGY ASSESSMENT
RESEARCH REVIEW GROUP NO,: 0-00 SPONSORING OFFICE(S): RES
PROJECTS INVOLVED
EIN ¢  EROJECT TITLE RES_UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

GO METHOOOLOGY ASSESSMENT

RES COMMENTS

GO 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 THF SYSTEM SCHEMATIC OR PIPING DIASRAM WHICH REDUCES THE BURDEN OF MODELING ALL SYSTEM
COMPONENTS. GO0 HAS A POTENTIAL SIGNIFICANT USE AS A MEANS OF LETERMINING SYSTEM RELIABILITY OR AS A DIVERSE METHOD FOR VERIFYING
SYSTEM ANALYSIS PERFORMED USING FAULT TREE OR SIMILAR MODELINS TECHNIQUES.

OFFICE: NMSS IMPACT STATEMENT
SCHED. RESP. DATE: 03/31/78 ACTUAL RESP. DATE: 11/7r1/79 USER OFFICE RevVIEWER: B. HATTER

*¥% NMSS: APPLICATION TO THE REGULATCRY PROCESS wxx
NO RESPONSE RECEIVED.

XM NMSS: IMPACT OF RESULTS xxx (NO DATA AVAILABLE)

K¥¥ NMSS: COMMENTS AND "EMARKS xxx (NO DATA AVAILABLE)



R1230320 %% ISSUED RILS CONTINUED xx PAGE: 39

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

%% NRR : APPLICATION TO THE REGULATORY PROCESS w«¥

THIS METHODCLOGY HAS NOT BEEN AND I5 NOT | LANNED TO BE USED IN UPCOMING SAFETY REVIEWS. HOWEVER, EVEN THOUGH THE METHODS HAVE
NOT BEEN DIRECTLY APPLIED IN THE LICENSING PROCESS, WE CONSIDER THA/ THEIR USE WOULD ADD TO THE GENERAL KNOWLEDGE OF THE NRC STA:rr
IN THE AREA OF REACTOR SYSTEM RELIABILITY EVALUATION.

%¥%% NRR : IMPACT OF RESULTS *xx

THERE ¥.3 BEEN NO IMPACT OF THESE RESULTS TO DATE ON THE LICUNSING PROCESS. THE ASSIGNMENT OF RESOURCES TO THIS ACTIVITY HAS BEEN
PRECLUDED DUE TO THE NEED TO SERVICE HIGHER PRIORITY TASKS.

#¥¥% NRR : COMMENTS AND REMARKS %¥x

NONE

OFFJCE: SD _ IMPACT STATEMENT
SCHED. RESP. DATE: 03/31/78 ACTUAL RESP. DATE: 7 USER OFFICE REVIEWER: G. RIVENBARK

%% SD : APPLICATION TO THE REGULATORY PROCE;S *xx
NO COMMENT

kK% SD : IMPATT OF RESULTS xxx (NO DATA AVAILABLE)

¥u% SD : COMMENTS AND REMARKS XX (NO DATA AVAILABLE)

e



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 40
% ISSUED RILS w«

RIL NO: 78-020 DATE ISSUED: 01/24/78 RIL TITLE: A STUDY OF PHYSICAL PROTECTION EQUIPMENT
RESEARCH REVIEW GROUP ND.: 4-04 0-00 SPONSORING OFFICE(S)® I4E

PROJECTS INVO!LVED
Fin ¢ EROJECT TIVLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATIR DATE

RIL SURJECT/DESCRIPTION
A STUDY OF PHYSICAL PROTECYTION EQUIPMENT

RES COMMENTS

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 EQUIFMENT THAT 1S 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. & SEY 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 BY INSPECTORS AS
BASIC REFERENCE DOCUMENTS FOR EVALUATING PHYSICAL PROTECTION EQUIPMENT INSTALLZD 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 LEVELOPMENT, OTHER FEDERAL AGENCIES MAVE REQUESTED THE RESULTS OF THIS STUDY AS A MEANINGFUL COMPENDIUM OF
AVAILABLE PHYSICAL PROTECTION EQUIPMENT AND EVALUATION EQUIPMENT TECHNIQUES. THE RESULTS OF THIS STUDY WILL BE USED IN PHASE II
OF THIS SAFEGUARDS RESEARCH PROGRAM AS A BASIS FOR EXPANDING AND IMPROVING THE DATA AVAILABLE TO NRC STAFF REGARDING THE
CHARACTERISTICS AND EFFECTIVENESS OF COMBINATIONS OF PHYSICAL PROTECTION EQUIPMENT, .ND THEIR ASSOCIATED ADMINISTRATIVE AND
OPERA}XONAL PRgCEDgRES. THE DIVISION DF DCCUMENT CONTROL HAS BEEN REQUESTED TO PRINT THESE REPORTS FOR DISTRIBUTION ONLY TO OTHER
AGENCIES AND NRC STAFF.

QFFICE: JE _IMPACT STATEMENT
SCHED. RESP., DATE: 03731/78 ACTUAL RESP. DATE: ¥ & USER OFFICE REVIEWER: G, WEIS

¥¥¥ 1E : AFPPLICATION TO THE REGULATORY PROCESS mx#
NO RESPONSE RECEIVED.

#¥% TE : IMPACT OF RESULTS »xw (NO DATA AVAILABLE)

¥ TE : COMMENTS AND REMARKS www (NO DATA AVAILABLE)




R1230320 %% ISSUED RILS CONTINUED x¥ PAGE: 41

" MPACT MENT
SCHED. RESP. DATE: 03/31/78 ACTUAL RESP. DATE: USER OFFICE REVIEMWER: B. HATTER

%Ex NMSS: APPLICATTON TO THE REGULATORY PROCESS wx¥

N/A - REPORTS WERE REVIEWED. NMSS PLANS TO REFERENCE PARTS OF THESF REPORTS IN A FORTHCOMING GUIDANCE PACKAGE TO LICENSEES. THE
UPFRADE RULE GUIDANCE DEVFLOPMENT WORKING GROUP REFERRED TO THESE DOCUMENTS IN THEIR PREPARATION OF THE FIXED SITE PHYSICAL
PROTECTIO* “PGRADE RULE CL DANCE COMPENDIUM.

u% NMSS: IMPACT OF RESULTS »wx %) DATA AVAILABLE)
“EX NMSS: COMMENTS ANL REMARKS %% (NO DATA AVAILABLE)

F - PACT TEME T
SCHED. RESP. DATE: 03/31/78 ACTUAL RESP. DATE: 08/01/79 USER OFFICE REVIEWER: F. PAGANO

¥¥¥% NRR : APPLICATION TO THE RECULATORY PROCESS #wxx
SEE COMMENTS/REMARKS.

x¥%% NRR : IMP/TT OF RESU.L ™S wxx
SEE COMMENTS/REMARKS.

#x% NRR : COMMENTS AND REMARKS ¥xx

THE FIVE REPORTS (NUREG-0270, 0271, 0272, 0273, 0274) FORM A THOROUGH, THOUGY NOT EXHAUSTIVE, DESCRIPTION OF PHYSICAL SECURITY
HARDWARE AND PROVIDE SOME BASES FOR ITS EVALUATION. THESE DOCUMENRTS PROVIDE THE BASIC FAMILIARIZATION WITH AND SOME BASELINE DATA
FOR PHYSICAL SECURITY EQUIPMEN, IO THE LICENSING REVIEWER. REVIEW FOR COMMENT INITIATED 08/22/78.



R1230320 ¥» ISSUED RILS CONTINUED »x PAGE: %2

CE: PA STATEM
SCHED. RESP. DATE: J3/31/78 ACTUAL RESP. DATE: 02722778 USER OFFICE REVIEWER: R. JONES

%% SD : APPLICATION TO THE REGULATORY PROCESS #*#w

THIS PROGRAM 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 HARDW'RE AND HAS PERMITTED THE CANCELLATION OF TWO PLANNED REPORTS ON ITEMS THAT
WERE ADEQUATELY COVERED IN THE MITRE REPORT. THE REPORT ALSO IS5 TO BE REFERENCED IN THE DESIGN GUILANCE REPCKT NOW BEING PREPARED
IN CONNECTION WITH THE FUEL CYCLE FACILITY SAFEGUARDS UPGRADE RULE.

#u% SD : IMPACT OF RESULTS =k« (NO DATA AVAILABLE)

sx% SD : COMMENTS AND REMARKS wxx (NO DATA AVAILABLE)




R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08-24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 43
%% ISSUED RILS xx

RIL ¥0: 78-021 DATE ISSUED: 03/24/78 RIL TITLE: CRITICAL REVIEW OF SODIUM HYDROXIDE AEROSOL TOXICITY
BESEARCH REVIEW GROUP NO.: 0-00 SPCNSORING OFFICE(S): RES
PROJECTS INVOLVED

EIN &  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
CRITICAL REVIEW OF SODIUM HYDROXIDE AEROSOL TO TOXICITY

RES COMMENTS

THIS WORK CONSISTED PRIMARILY OF A REVIEW OF RELEVANT LITERATURE (WITH SOME PRELIMINARY SUPPORTIVE ANALYSIS) PERTAINING TO THE
TOXICITY OF SODIUM HYDROXIDE (NAOH). ONE INSIGHT HAS BEEN THAT SODIUM IN THE HYDROXiDE FORM, FOLLOWING AN INCIDENT INVOLVING
SODIUM RELEASE, MAY NOT EXIST IN SUFFICIENT AMOUNTS TO WARRANT FURTHER ATTENTION. 1IN 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 35%., IT APPEARS THAT NAOH DROPLETS IN THE ATMOSPHERE WILL BE TRANSFORMED TO SODIUM
CARBONATE DECAHYDRATE IN LESS THAN A MINUTE IF THE NACH AEROSOL CONCENTRATICN IS LESS THAN OR EQUAL TC ABOUT 100 MG/M3. THIS
TRANSFORMATION WILL TAKE LONGER IF THE RELATIVE HUMIDITY IS LESS THAN 35%.

(8) THE ALKALINITY OF A SODIUM CARBONATE SOLUTION WILL BE SUBSTANTIALLY LESS THAN THAT OF A SODJUM HYDRCXIDE SOLUTION OF THE
SAME NORMALITY; THUS, CARBONATE AEROSOLS WILL BE LESS HAZARDOUS, PER SODIUM ATOM, THAN HYDROXIDE AEROSOLS.

(C) THE TRANSFORMATION FROM THE SODIUM HYDROXIDE TO SODIUM CARBONATE DECAHYDRATE INCREASES THE AERODYNAMIC DIAMETER OF THE
AERDSOL BY APPROXIMATELY 40%. THIS INCREASE IN DIAMETER SHIFTS SOME OF THE AEROSCL OUT OF THE RESPIRABLE RANGE AND THUS LOWERS
THE RESPIRABLE FRACTION OF THE AERDSOL. HYDROXIDE OR CARBONATE PARTICLES ENTERING THE UPPER RESPIRATARY TRACT WILL ABSORB WATER
AND GROW SO THE RESPIRABLE FRACTION WILL DECREASE.
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R1230320 #% ISSUED RILS CONTINUED wx

F :__NR Ll JATEMEN
SCHED. RESP. DATE: 05729778 ACTUAL RESP. DATE: 11/09/79 USER OFFICE REVIEMWER: J. LONG/T. SPEIS

¥¥% NRR : APPLICATION TO THE REGULATORY PROCESS wwwx

{. THWE REPORT PROVIDES THE LATEST AVAILABLE INFORIMATION ON SODIUM HYDROXIDE AEROSOL BEHAVIOR AND 1TS TOXICOLOGY. THIS INFORMATION
15 NEFDED IN OUR REVIEW ON CONTROL ROOM HABITABILITY AND OFF-S1TE CONSEQUENCES FOLLOWING A POSTULATED ACCIDENTAL RELEASE OF
SODIUM METAL AND SCDIUM FIRE.

2. THE AUTHOR HA® SURVEYED THE TOXICITY OF FUMES THAT EMANATE FROM A LARGE FIRE OF NON-RADICACTIVE SODIUM. HE HAS SHOWN THAT THE
INITIAL PRODUCTS SODIUM OXIDES ARE ALMOST IMMEDIATELY CONVERTED TO SCDIUM HYDROXIDE IN THE ATMOSPHERE, AND WITHIN A FEW
MINUTES. TO THE MUZH LESS TOXIC SODIUM CARBONATE. THERE IS AN APPLICATION OF THIS WORK IN THE ANALYSIS OF SECONDARY S "
FIRES IN LMFBR'S.

we¥ NRR : IMPACT CF RESULTS xwsx

£ g:E RSPORT FgR:SSA BASIS FOR CONSIDZRING OTHER SPECIES LESS TOXIC AND MORE READILY FORMED THAN SODIUM HYDROXIDE IN OUR REVIEW
SODIUM HAZARDS.
2. THE RESULYS SEEM YO COMFIRM THAT THE COMMONLY USED US CEILING OF 2 MG/MS FOR NAOKk IS PROBABLY ACCEPTABLE FOR ACCIDENT
CALCULATIONS. THERE 1S INSUFFICIENT EVIDENCE HOWEVER TL PERMIT THE INCREASE OF THIS LIMIT BASED ON THE TRANSITION TO NA2CO3,
ALTHOUGH THIS TRANSITION SEEMS PROBABLE WITHIN A FEW MINUTES.

¥u¥ NRR : COMMENTS AND REMARKS #w¥

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 NAOH TO NA2CO3 WOULD BE REQUIRED IF IT IS DESIRED TO TAKE ADVANTAGE OF
THIS TRANSITION IN ASSESSING THE HAZARDS FRMM THE FUMES OF A SODIUM FIRE. ADDITIONAL STUDIES OF THE TOXICITY CF NAOH AT EARLY
:é‘$530;N2 ?URING THE TRANSITION MIGHT ALSO BE REQUIRED. FOR EXAMPLE, EFFECTS OF PARTICLE SI1ZE AS WELL AS FUME DENSITY MAY

TART.
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R1230329 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REFORT PAGE: 45
%% ISSUED RILS X%

RIL NO: 78-023 DATE ISSUED: 04/10/78 RIL TITLE: “EASI™ ADVERSARY SEQ. EVAL. MODEL (COMP. GRAPH. VERSION)
RESEARCH REVIEW GROUP NO.: 4-01 0-00 SPONSORING OFFICECS): NMSS
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ECT/ TION
MEASI™ 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 PREVE ICN
SYSTEMS. DOCUMENTATION HAS ALREADY BEEN MADE AVAILABLE THROUGHOUT NRC CONCERNING FROGRAMMABLE 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 oF 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 ADVERSARY ALONG A PHYSICAL PATH (ACTION SEQUENC.,. TO0 SUPPLEMENT THE EASI CALCULATIONS, EASI GRAPHICS PROVIDES
THE ANALYST WITH A SELECTION NF SIX TWO-DIMENSIONAL AND EIGHT THREE-DIMENSIONAL PLOTS. THESE PLOTS ALLOW THE USER TO EXAMINE THE
SENSITIVITIES OF VARIOUS COMPOHENTS ALONG THE ADVERSARY'S PATE AND TO STUDY THE EFFSCT ON THE PROBABILITY OF INTERRUPTION OF
VARYING THE PERFORMANCE OF THESE COMPOMNENTS.

IT IS RECOMMENDED THAT THE EAST MEYI'OD BE USED BY NMSS AND OTHER OFFICES AS AN ANCILLARY AID IN DEVELOPING PERFORMANCE-ORIENTED
REGULATIONS OR IN CAPTYING OQUT A COMPKtHENSIVE EVALUATION PROGRAM.

QFFICE: NMSS IMPACT STATEMENT
SCHED. RESP. DATE: 06/10/78 ACTUAL RESP. DATE: /7 /7 USER OFFICE REVIEWER: B. HATTER/G. LEWIS

“%% NMSS: APPLICATION TO THE REGULATORY PROCESS ®xx

. 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.

-

#%% NMS5: IMPACT OF RESULTS %xx (NO DATA AVAILABLE)

% NMSS: COMMENTS AND REMARKS *¥x (NO DATA AVAILABLE)
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F : I A
SCHED. RESP. DATE: 06/10/78 ACTUAL RESP. DATE: 08/01/79 USER OFFICE REVIEWER: F. PAGANO

¥¥% NRR : APPLICATION TO THE REGULATORY PROCESS w%xx
SFE COMMENTS/REMARKS.

%%% NRR : IMPACT OF RESULTS wwx
SEE COMMENTS/REMARKS.

¥¥¥ NRR @ COMMENTS AND REMARKS *x¥¥

THE KEY TO THE UTILITY OF FVALUATION MODELS IS THE RATIO OF THE EFFORT REQUIKED TO RUN THE MODEL TO THE USEFULNESS OF THE RESULTS
OBTAINED. ALTHOUGH SAFEGUARDS EVALUATION MODELS DEVELOPED TO DATE TEND TOWARDS INNRDINAYE INPUT COMPLEXITIES BY COMPARISON WITH
QUTPUT UTILITY, EASI HAS BEEN A WELCOME EXCEPTION TO THIS TREND. CONSEQUENTLY, EASI HAS BEEN 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 GLRAPHICS IN CONJUNCTION WITH THE EASI CODE MAY BE USEFUL FOR
PARAMETRIC DESIGN STUDIES, ALTHOUGH IT PROVIDES LITTYLE ADDITIONAL UTILITY TO THE LICENSING REVIEWER. ADDITIONS AND FURTHER
VARIATIONS OF THIS SIMPLE TOOL APPEAR TO PROVIDE DIMINISHING RETURNS.
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EIN & PROJECT TITLE RES UN'T RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

1 TION
"FESEM"™ ADVERSARY SEQUENCE EVALUATION MODEL

RES COMMENTS

RESEARCH HAS BEEN COMPLETED ON THE FORCIBLE ENTRY SAFEGUARDS EFFECTIVENESS MODEL (FESEM), IN RESPONSE TO A NEED FOR EVALUATIVE
METHODS FCR FIXED-SITE THEFT AND SABOTAGE PREVENTION SYSTEMS.

THE PURPOSE OF THIS STUDY WAS TO DEVELOP A METHODOLOGY FOR ANALYZING FIXED-SITE SECURITY SYSTEMS AS 7O THEIR EFFECTIVENESS AGAINST
A FORCIBLE ATTACK BY AN ADVERSARY INTZNT ON CREATING AN ACT OF SABOTAGE OR THEFT. THE MODEL PROVIDES A FRAMEWORK FOR PERFORMING
INEXPENSIVE EXPERIMENTS RELATED YO FIXED-SITE SCCURITY SYSTEMS, FOR TESTING ALTERNATIVE DECISIONS, AND FOR DETERMINING THE RELATIVE
COST EFFECTIVENESS ASSOCIATED WTYTH THESE DECISION POLICIcS.

THE RESULT OF THE FESEM ANALYSIS INCLUDE ESTIMATES OF THE PROBABILITY OF SABOTAGE Ok THEFT WINS (AND LOSSES) BASED ON ATTACK FORCE
SIZE, ATTACK MOBILITY, AND TYPE OF ATTACK; COLLECTED STATISTICS ASSOCIATED WITH EACH VARIABLE (E.G., NUMBER OF WINS BY DCFENDERS
AND B; AY!A?KERS FOR SUCCESSFUL SABOTAGE OR THEFT, ALARM TYPES FOR ALL RUNS, TIME REQUIRED FOR SUCCESSFUL SABOTAGE OR COMPLETION
OF THEFY, EYC.).

THE PRUGRAM IS CURRENTLY AVAILABLE FOR NRC USE VIA AN ACCESS CODE NUMBER TO SANDIA'S COMPUTER. A TRAINING PROGRAM WAS GIVEN IN
FEBRUARY 1978 TO INTERESTED NRC PERSONNEL AND POTENTIAL USERS.

IT IS RECOMMENDED THAT THE FESEM MODEL BE USED BY NMSS AND OTHER OFFICES AS AN ANCILLARY AID IN FORMULATING REGULATORY
REQUIREMENTS, LICENSING, INSPECTICN AND OTHER MCNITORING OPERATIONS.

GFFICE: _NMSS IMPACT STATEMENT
SCHED. RESP. DATE: 06710778 ACTUAL RESP. DATE: r f USER OFFICE REVIEWER: B. HATTER/G. LEWIS

%% NMSS: APPLICATION TO THE REGULATORY PROCESS wxx

. TEST APPLICATIONS ARE BEING CONDUCTED TO DETERMINE USER SUYTABILITY.
2. THE RESULTS OF THESE EFFORTS HAVE BEEN USED IN THE TURRENT DEVELOPMENT OF IMPROVED EVALUATIVE METHODS FOR FIXED
SITE SAFEGUARDS.

-

%% NMSS: IMPACT OF RESULTS =xx (NO DAT» AVAILABLE)

#¥% NMSS: COMMENTS AND REMARKS Xx# “NO DAT# AVAILABLE)
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F : P : | NT
SCHED. RESP. DATE: C6/10/78 ACTUAL RESP. DATE: 08/01/7% USER OFFICF REVIEWER: F. PAGAND

wx% NRR : APPLICATION TO THE REGULATORY PXOCESS xx
SEE COMMENTS/REMARK.

%% NRR : IMPACT OF RESULTS wxx
SEE CUMMENTS/REMARKS.

X% NRR : COMMENTS AND REMARKS xx¥

THE KEY TO THE UTILITY OF EVALUATION MODELS IS THE RATIC OF THE EFFORT REQUIRED 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 MUDEL. IN ADDITION, THE AMCURACY OF
THE COMPUTED RESULTS CANNOT BE VERIFIED AS A RESULT OF THE LIMITED APPLICABILITY OF MILITARY-TYPE ENGAGEMENT MODELS TO THE PROBLEM
OfF SABOTAGE OF A REACIOR FACILITY.

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

%% SD : APPLICATION TO THE REGULATORY PROCESS *»x

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 TN EVALUATING THOSE SYSTEMS.

%% SD : IMPACT OF RESULTS xxx (NO DATA AVAILABLE)

¥ SD : COMMENTS AND REMARKS »¥x (NO DATA AVAILABLE)
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EROJECTS INVOLVED
EIN & PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
FRAP-S3
RES COMMENTS

FRAP-S53 IS A BEST-ESTINMATE COMPUTER CODE THAT CALCULATES THE THERMAL AND MECHANICAL RESPONSE CHARACTERISTTCS OF 2 NUCLEAR FUEL ROD
OPERATING UNDER STEADY-LTATE POWER CONDITIONS, AND WAS DEVELOPED TO PROVIDE ACCURATE INITIAL VALUES OF FUEL-ROD “ARAMETERS FOR
INPUT INTO TRANSIENT ANALYSIS CODES SUCH AS FRAP-T AND RELAP. IT IS CAPABLE OF SUPPLYING THE HOT~-STATE VALUES JF SUCH

QUANTITIES AS:

STORED ENEFGY

RADIAL TEMPERATURE DISTRIBUTIONS AT GIVEN AXIAL LOCATIONS

TOTAL FISSION GAS RFELEASE

ROD INTERNAL GAS PRESSURE AND COMPOSITICN

CLAD DEFORMATION

AMOUNT OF PELLET-CLAD INTERACTION (PCI)

FUEL DEFORMATIOW (SWELLING, DENSIFICATION, RELUCATION, AND THERMAL EXPANSION)

FUEL-CLAD GAP SIZE AND GAP CONDUCTANCE

. CLAD-CORROSION AND HYDRIDING.

ALL OF THESE QUANTITIES ARE STRONGLY DEPENDENT UPON THE OPERATING HISTORY OF THE ROD, AND EACH WIIL 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
DTHER QUANTITIES FOR ANY GIVEN POWER HISTORY AS INITIAL CONDITIONS TO THE TRANSIENT CODES.

THE VERIFICATION OF THE FRAP-S3 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 SOFHISTICA/ED MODELING OR MORE EXPERIMENTAL DATA.
THE CODE PERFORMANCE AND DATA WERE ANALYZED USINGS STATISTICAL METHODS, THUS, ALL OF THE MAJOR RESPONSE VARIABLES ARE PRESENTED
ALONG WITH THEIR CORRESPONDING STANDARD ERROR B”'"iDS. THE VERIFICATION PRCCEDURE USED INFORMATION FROM OVER 700 FUEL RODS
CONTAINING A WIDE RANGE NF OPERATING AND DESIGN . ~RAMETERS.

VRN UN -



R1230320 #% TSSUED RILS CONTINUED »# PAGE: 5(

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

*%% NRR APPLICATION TO THE REGULATORY PROCESS #*#x

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.

#u% NRK * IMPACT OF RESULTS xxx

NO DIRECT IMPACT. NRR USES THE GAPCON SERIES OF CODES IN AUDIT WORK AS IT HAS DONE SINCE BEFORE FRAP-S WAS DEVELOPED. NRR HAS NO
PLANS TO USE FRAP-S IN THIS CAPACITY.

#¥% NRR : COMMENTS AND REMARKS ¥xx

THE FRAP-S CODE WAS DEVELOPED BY RES TO INITIALIZE VARIQUS 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-5 DEVELOPMENT WILL BE DISCONTINUED.

DFFICE: SD IMPACT STATEMENT
SCHED. RESP. DATE: 05/21/78 ACTUAL RESP. DATE: 07719779 USER OFFICE REVIEWER: R. RIVERBANK

%% SD : APPLICATION TO THE REGULATORY PROCESS #xx

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

*x% SD ¢ IMPACT QF RESULTS wux (NO DATA AVAILABLE)

#%% SD : COMMENTS AND REMARKS #*¥¥ (NO DATA AVAILABLE)
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RIL Nu: 78-026 DATE [SSUED: 04/27/78 RIL TITLE: IMPACT uF NUC. STA. ON REC. BEHAVIOR AT COASTAL SITES
RESEARCH REVIEW GROUP NO.: 5-21 0-00 SPONSORING OFFICECS): NRR

PROJECTS INVOLVED
EIN & PROJECT TITLE KES 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 NEW 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 10X%X OF CURRENT BEACH PATRONS WOULD
AVOID A BEACH AFTER FNP SITING 3 MILES DIRECTLY OFFSHORE; AND (C) IMPACT OF AN FNP WOULD DECREASE EXPOMNEINTIALLY AS DISTANCE AWAY
INCREASED.

IN SUMMARY, THE PERCENTAGE REDUCTION IN TOURISM ATTRIBUTABLE TO SITING OF NUCLEAR POWER PLANTS OFFSHORE WQULD BE SMALL, BUT NOT
NECESSARILY NEGLIGIBLE, AT POINTS CLOSE BY. THE STABILITY OF THOSE IMPACTS CVER TIME, HOWEVER, DEPENDS UPCGN THE STABILITY OF
CURRENT ATTITUDES TOWARD AND BELIEFS ABOUT NUCLEAR POWER AND ITS SAFETY.




R1230320 *% ISSUED RILS CONTINUED x PAGE: 52

SCHED. RESP. DATE: 05729778 ACTUAL RESP. DATE: 04727778 USER OFFICE REVIEWER: M. ERNST

#%% NRR : APPLICATION TO THE REGULATURY PROCESS =xux

THIS STUDY IS BEING INCCRPORATED INTO STAFF TESTIMO!Y ON FNP 1-8., THE TESTIMONY IS CONCERNED WITH POTENTIAL AVOIDANCE OF BEACH
RESORTS, BY TOURIST, DUE TO PERCEIVED RISK FROM FLOATING NUCLFAR PLANTS SITED IN THE VICINITY OFFSHORE. EXTRAPOLATION OF TOURIST
BEHAVIOR IN THE VICINITY OF LAND BASED NUCLEAR POWER PLANTS TO OFFSHORE PLANTS IS TENUOUS. THE STUDY ALSO PROVIDED A BROADER
GENERIC UNDERSTANDIFG OF RECREATIONAL BEHAVIOR WHICH WILL STRENGTHEN OUR CAPABILITY TO HANDLE THIS ISSUE IN EIS'S GENERALLY.

#%% NRR : IMPACT OF JESL'TS xwx

THI. STUDY HAS RESULTED YN STRONGER, MORE OBJECTIVE STAFF TESTIMONY CONCERNING TOURIST AVOIDANCE OF BEACHES IN THE VICINITY OF
FNP*S THE ESTIMATES Or POTENTIAL AVOIDANCE HAS ALLOWED CALCULATION OF LIKELY ECONOMIC IMPACT TO A RANGE OF COASTAL ECONOMIES.
SATISF. _TORY DISPOSITION OF THIS CONTENTION GENcRICALLY IN THE FNP HEARINGS SHOULD REDUCE OR ELIMINATE THIS CONCERN IN FUTURE
LICENSING ACTIONS FOR SPECIFIC FNP APPLICATIONS.

«%¥ NRR * COMMENTS AND REMARKS ¥wu¥

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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REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

T/DE &Y
"BEACON/MOD 2"

RES COMMENTS

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 THERMOHYDRAULIC CONDITIONS
WITHIN "DRY™ (FULL PRESSURE) MULTICOMPARTMENT CONTAINMENTS, OR WITHIN CERTAIN REGIONS OF THE "PRESSURE SUPPRESSION"™ DRYMWELL.

THIS RESEARCH WAS INITIATED TO PROVIDE IMPORTANT MODELING IMPROVEMENTS FOR BEST ESTIMATE ANALYSIS OF THESE CONTAINMENT SYSTEMS.
BEACON/MOD 2 OFFERS CONSIDERABLE ADJ/ANTAGES 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 IS5 PECOGNIZED 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 BUR INSTALLATIONS, AND FOR EVALUATION QF JET IMPACT
LOADS.




R12306320 #¥ ISSUED RILS CONTINUED wx PAGE:

FF : T _STA
SCHED. RESP. DATE: 06/10/78 ACTUAL RESP. DATE: 09707/78 USER OFFICE REVIEWER® R. TEDESCO

%% NRR : APPLICATICON TO THE REGULATORY PRCCESS Mx»

THE BEACON CODE, AS PRESENTLY DEVELOPED, REPRESENTS A POTENTIAL TEST ESVIMATE COMPUTER PROGRAM FOR THE CALCULATION BY NRR OF
SUBCOMPARTMENT PRESSURE/IEMPERATURE RESPONSES. OF PARTICULAR IMPORTANCE TO OUR LICENSING PROCESS IS THE ABILITY OF THIS CODE YO
EVALUATE THE REACTOR CAVITY PRESSURE TRANSIENT IN TWO-DIMENSIONS AS OPPOSED TO THE ONE-DIMENSIONAL COMPUTER PROGRAMS CURRENTLY 1IN
USE IN THE LICENSING PROCESS. UPON COMPLETION OF THE PLANNED CODE VERIFICATION EFFORTS, BEACON WILL BE USED TO BENCHMARK ALL
LICENSING COMPUTER PROGRAMS TD ESTABLISH A MEASURE OF THE MARGINS, WHICH CURRENTLY EXIST IN THESE LICENSING CODES.

E¥E NRR : IMPACT CF RESULTS #xx

THE BEACON COMPUTER PROGRAM REPRESENTS A NEXT GENLRATION COMPUTER PROGRAM FOR THE CALCULATIN OF SUBCOMPARTMENT PRESSURE/TEMPERA-
TURE TRANSIENT RUSPOMSES. FOR THE PRESENT, HOWEVER, AND PENDING SUCCESSFUL COMPLETION OF «E VERIFICATION EFFCRTS, NRR DGES NOT
PLAN TO USE THIS CODE IN THE LICENSING PROCESS. WHEN THE CODE HAS BEEN EVALUATED AGAINST EXPERIMENTAL DATA AND COMPLETELY CHECKED
QUT, IT WILL BE MADE A PART OF THE LICENSINGC 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.

%% NRR :° COMMENTS AND REMARKS wxx
THE BEACON CODE HAS AN EXCELLENT POTENTIAL FOR BECOMING AN IMPORTANY LICENSING TOOL. AS A RESULY, IT IS PECOMMENDED 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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RIL NO: 78-023 DATE ISSUED: 05/09-78 RIL TITLE: "MELT/CONTRETE INTERACTIONS"™
RESEARCH REVIEW GROUP NO.: 1-13 0-00 SPONSORING OFFICE(S): RES
PROJECTS INVOLVED
EIN 8  PROJECT TITLE RES_UNIT RES. TECHMICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SJBJECT/DESCRIPTION
"MELT/CONCRETE INTERACTIONS®

RES COMMENTS

THIS RIL DESCRIBES THE INTER-1 CODE FOR CALCULATING EFFECTS OF INTERACTION BETWEEN MOLTEN MATERIALS & CONCRETE & EXPERIMENTAL DATA
FROM WHICH IT WAS DEVELOPED. THIS WORK HAS RESULTED IN AN IMFROVED MODEL BASED ON EXPERIMENTS WITH PROTOTYPICAL MATERIALS.

IN SEPARATE EFFECTS EXPERIMENTS, MONOLITHIC SPECIMENS OF CONCRETE WERE SUBJECTED TO CONTROLLED THERMAL FLUXES IN ORDER TO MEASURE
RATES OF EROSION. ERDSION 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 YNTEGRAL EXPERIMENTS, IN WHICH PROTOTYPICAL MOLTEN MATERIALS CONTACT 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 BINDIN, MATERIAL, WITH NO SIGNIFICANT QUALITATIVE DIFFERENCES CAUSED BY

CHANGING THE COMPOSITICN OF THE AGGREGATE.

- THE COMPOSITION OF THE CONCRETE DETERMINES THE COMPOSITICN AND MASSES OF GASES RELEASEL AT THE INVERFACE 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 BURN UPON CONTACTING AIR. THIS INDICATES
THE H20 AND C02 RELEASED FROM DECOMPOSING CONCRFTF ARE REDUCED CHEMICALLY, MOST LIKELY BY OXIDIZING METALLIC CONSTITUENTS OF MELT.
THE EXPERIMENTS HAVE CULMINATED IN AN ANALYTICZ MODEL C(INTER-1) OF 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 APPLTCATION OF INTER-! TO PREDICT SUCH VARIABLES AS THE TIME OF CONTAINMENT MI_TTHROUGH OR OVERTRESSURIZATION. 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 COEFFIZIENTS, GEOMCTRY, ETC.

THE PRIMARY SIGNIFICANCE OF THE WORK DESCRIBED IS IMPRCVED UNDERSTANDING OF PHYSICAL PHENOMENA. RES RECOGNIZES THAT THE RESULTS

IS UNL.KELY TO HAVE SIGNIFICANT NEAR-TERM IMPACT ON CURRENT LICENSING PROCEDURES. IT SHOULD, HOWEVER, PROVIDE ADDITIONAL BACK-
GROUND TNFORMATION USEFUL IN ANALYZING REGULATORY ISSUES INVOLVING ACCIDENTS BEYONPR DESIGN BASIS EVENTS.




R1230320 *¥% ISSUED RILS CONTINUED xx PAGE: 56

QFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 08/30/78 ACTUAL RESP. DATE 11,27/78 USER OFFICE REVIEWER: W. GAMMILL

#¥% NRR : APPLICATION TO THE REGULATORY PROCESS #xx

CALCULATING THE EFFECTS OF INTERACTIONS BETWEEN MOLTEN MATERIALS AND CONCRETE IS DIRECTLY APPLICABLE TO MAKING LICENSING DECISIONS
RELATED TO CONTAINMENT REQUIREMENTS FOR ADVANCED REACTORS (SUCH AS LMFBP'S) TO ENSURE COMPARABILITY WITH PRESENT DAY LWR MUCLEAR
POWER PLANTE. THIS RESEARCH PROGRAM HAS IMPROVED OUR ABILITY TO PREDICT THE TIME AND MODE OF CONTAINMEAT 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 NUREG-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.

#»%% NRR : IMPACT OF RESULTS %xx

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
CEFTF), PARTICULARLY IN REGAED TO EVALUATING THE CONSEQUENCES OF POSTULATED CORE MELTDOWN EVENTS AND ESTADLISHING APPROPRIATE CON-
TAINMENT REQUIREMENTS TO ENSURE COMPARABILITY WITH PRESENT DAY LWR PLANTS.

THESE RESEARCH RESULTS HAVE ALSO HAD AN IMPORTANT IMPACT ON THE STAFF'S CONCLUSIONS CONTAINED IN THE "LIQUID PATHWAY GENERIC
STUDY,"™ NUREG-0127, DATED FEBRUARY 1978. THE STUDY FOUND THAT THE RISKS ASSOCIATED WITH RELEASES TO THE HYDROSPHERE AT A FLOATING
NUCLEAR PLANT (FNP) ARE GREATER THAN THOSE AT A LAND B'SED P! ANT (LBP) FOR CORE MELT ACCIDENTS. THE STAFF THEN ASKED THE APPLICANI
T0 MAKE DESIGN CHANGES IN THE PLANT TO MITIGATE THE CONSC-UENCES OF THIS KIKD OF ACCIDENT; SPECIFICALLY, THE STAFF IN THE DRAFT
ENVIRONMENTAL STATEMENT, PART III (NUREG-0127), MAY 1978, AND 1'% A SUBSEQUENT LETTER TO OFFSHORE POWER SYSTEMS (OPS) (R.P. BALLARD
10 A.P. ZECHELLA, JULY 25, 1978) REQUESTED THAT THE CONCRETE PAD 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
DUR ABILITY TO MAKE QUANTITATIVE RISK ASSESSMENTS ON EXISTING AND PROPOSED NEW TYPES OF REACTORS WHICH WILL ASSIST NRR IN MAKING

I ICENSING DECISIONS IN REGARD TO DESIGN AND SITING.

k%% NRR : COMMENTS AND REMARKS *x¥

THE ADVANCED REACTORS BRANCH (NRR) TRANSMITTED COMMENTS ON RIL #28 70 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 IS5 NOW IN PROCESS. IN ADDITION, NRR PLANS TO
WRITE A RE FARCH REQUEST TO RES TO EXPAND THIS PROGRAM TO EXAMINE MELT INTERACTIONS WITH SACRIFICIAL MATERIALS IN CONNECTION KITH
THE LICENS.NG REVIEW OF OPS'S APPLICATION TO MANUFACTURE 8 FLOATING NUCLEAR PLANTS.

ALTHOUGH THIS RESEARC'' PROGRAM HAS GREATLY IMPROVED OUR UNDERS ANDING OF THE PHYSICAL PHENOMENA ASSOCIATED WITH MELT/CONCRETE
INTERACTIONS, THIS WORK SHOULD CONTINUE WITH THE OBJECTIVE OF EXPERIMENTAL VERIFICATION OF THE COxE MELT/CONCRETE INTERACTION
COMPUTER MODEL (INTER), SUCH THAT EXTRAPOLATION TO PROTOTYPICAL CONDITIONS CAN BE MADE TO ACCURATELY PREPICT SUCH VARIABLES AS THE
TIME OF CONTAINMENT MELT-THROUGH OR OVERPRESSURIZATION. NRR HAS BEEN IN CLOSE CONTACT WITH THE RES STAFF ON RESEARCH RELATED TO
MATERIALS INTERACTIONS BcTWEEN CORE MELT DEBRIS AND CONCRETE AND MAINTAINS COGNIZANCE COF SUCH WORK IN THE U.S. AND OTHER COUNTRIES.



R1230320 ¥% ISSUED RILS CONTINUED wx

QFFICE: ATEM

SCHED. RESP. DATE: 08/30/78 ACTUAL RESP. DATE:

/

USER OFFICE REVIEMWER!®

G. RIVENBARK

PAGE:
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#¥% SD : APPLICATICN TO THE REGULATORY PROCESS %»x
NO RESPONSE RECEIVED.

¥A% D : IMPACT OF RESULTS x*xx (NO DATA AVAILABLE)

¥#¥% SD : COMMENTS AND REMARKS xxx (NO DATA AVAILABLE)
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R1230320 #% ISSUED RILS CONTINUED ¥« PAGE: 59

QFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 08/30/78 ACTUAL RESP. DATE: 07/31/78 USER OFFICE REVIEWER: J. VOGLEWEDE

#%% MRR : APPLICATION TO THE REGULATORY PROCESS wxx

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

#¥¥% NRR : IMPACT OF RESULTS %x«

FRAP-T3 1S ONE VERSION 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 Wiil INCLUDE A MORE CURRENT VERSION OF FRAP-T THAT INCORPORATED CONSERVATIVE MODIFICATIONS. IN PRESENT AUDIT WORK,
NRR USES THE WATER REACTOR EVALUATIOM MODEL (WREM) SSRIES OF CODES WHICH DOES NOT INCLUDE FRAP-T3.

%% NRR : CCOMMENTS AND REMARKS »xx
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 VERSLUN 0~ THE FRAP-T CODE SERIES WILL BE ADAPTED FOR LICENSING APPLICATIONS. ALTHOUGH CONSERVATIVE MODIFI-
CATIONS WILL BE REQUIRED, THIS CO.~ WILL CONTAIN MANY OF THE ELEMENTS NOW IN FRAP-T3.

OFFICE: SD IMPACY STATEMENT
SCHED. RESP. DATE: 08/30/78 ACTUAL RESP. DATE: 07/31/78 USER OFFICE xEVIEWER: G. RIVENBARK

%%% SD : APPLICATION TO THE REGULATORY PROCESS *ux

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.

x¥¥ SD : IMPACT OF RESULTS ¥

FRAP-T3 IS5 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. 1IN PRESENT AUDIT WORK, NRR USES
THE WATER REACTOR EVALUATION MODEL (WREM) SERIES OF CODES WHICH DOES NOT INCLUDE FRAP-T3.

¥¥%¥ SD : COMMENTS AND REMARKS xxx

THE NEED FOR A MORE DETAILED TRANSIENT FUEL BEHAVIOR CODE IN LICENSING APPLICATIONS HAS LONG L.EN TLTOGNIZED BY NRR. IT IS
EXPECTED THAT A MORE CURRENT VERSION OF THE FRAP-T CODE SERIES WILL BE ADAPTED FOR LICENSING APPLIC: 'IONS. ALTHOUGH CONSERVATIVE
MODIFICATIONS WILL BE REQUIRED, THIS CODE “ILL CONTAIN MANY OF THE ELEMENTS NOW IN FRAP-T3.
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R1239320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81 :
REQUESTOR: FBC RESEARCH RESULTS UTILIZATION REFORT PAGE: 60
#% ISSUED RILS #¥
RIL ND: 78-030 DATE ISSUED: 06/28/78 RIL TITLE: PHASE I FINAL REPORT, "BARRIER PENETRATION DATA BASE™
RESEARCH REVIEW GROUP NO.: 0-0C SPONSORING OTFICECS): NRR
EROJECTS INVOLVED
EIN & PROCECTY TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
PHASE I FINAL REPORT, "BARRIER PENETRATION DATA BASE™; COF 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 10 CFR 73.5%. THE REACTOR SAFEGUARDS REGULATION.

NR MPAC TATEMENT
SCHED. RESP. DATE: 08,28/78 ACTUAL RESP. DATE: 08/30/7% USER OFFICE REVIEWER: . MILLER

%#% NRR : APPLICATION TO THE REGULATORY PROCESS *#¥

AS STATED IN THE RIL, THE BARRIER PENETRATION uATA 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 FROM CURRENTLY AVAILABLE LITERATURE. THIS DATA WILL PROVIDE FCR MORE RELIABLE AND CONSISTENT EVALUATION OF
SAFEGUARD PROGRAMS BY BOTH THE NRR STAFF AND LICENSEE STAFFS.

KXX NRR : IMPACT OF RESULTS xxx
THIS COMPILATION OF DATA IS USEFUL FOR THE DESIGN OF PHYSICAL SECURITY SYSTEMS BY THE LICENSEES, AS WELL AS TM THE EVALUATION OF

« HE EFFECTIVENESS OF SUCH SYSTEMS BY NRR. ALTHOUGH THE RESULTS OF THIS PROGRAM WERE NOT AVAILABLE DURING THE DESIGN PHA T
CURRENT UPGRADING OF PHYSICAL SECURITY AT NUCLEAR POWER PLANTS, THIS DATA BASE WILL PROVIDE USEFUL DATA FO& FUTUREGAP:LIEEY?ENS?E

%% NRR : COMMENTS AND REMARKS ¥ (NO DATA AVAILABLE)
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08,/24/81
REQUESTCR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: &1
#% ISSUED RILS w»%

RIL ND: 78-031 DATE ISSUED: 07710778 R TITLE: ™ASSAY COF STD REFERENCE MAT'L (SRM) 950B"
RESEARCH REVIEW GROUP NO.: 4-05 0-00 SPONSORING OFFICE(S): SD
PROJECTS INVOLVED

EIN 8  PROJECT TITLE RES UMIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED T A LATER DATE

RIL SURJECT/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
MATERIAZL (SRM) 950B, IN RESPONSE TO A NEED TO IMPROVE THE QUALITY OF MEASUREMENTS MADE ON SPECIAL NUCLEAR MATERIAL FOR CONTROL AND
ACCOUNTING “URPOSES. THE PURPOSE OF THE WORK WAS TO DEVELOP AND CERTIFY A URANIUM OXIDE (U308) ASSAY STANDARD TO REPLACE THE
VIRTUALLY DEPLETED SRM 95(CA, USED IN NONDESTRUCTIVE ASSAYS.

THE RESEARCH RESULTS INDICATE THAT THE NEW.Y DEVELOPED SRM 950B CALIBRATION 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
INDUSIRY 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 70.57, LITENSEES MEASUREMENT CONTROL PLANS.

OFFICE: MP ATEM
SCHED. RESP. DATE: 08/30/78 ACTUAL RESP. DATE: /7 USER OFFICE REVIEMWER: B. HATTER

%% NMSS: APPLICATION TO THE REGULATORY PROCESS #xx
TEST APPLICATIONS ARE BEING CONDUCTED TO DETERMINE USER SUITABILITY.

¥uk NMSS: IMPACT OF RESULTS xxx (NC DATA AVAILABLE)

#%% NMSS: COMMENTS AND REMARKS wx¥x (NO DATA AVAILABLE)
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Ri1230320 %% ISSUED RILS CONTINU™ o %

QFFICE: NRR IMPACT STATEMENT

SCHED. ~ESP. DATE: C8-/30/78 ACTUAL RESP. DATE:

/

USER OFFICE REVIEMWER: W. GAMMILL

e L W T

PAGE:
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%% NRR : APPLICATION 70 THE REouLATORY PROCESS #*x«
NC RESPONSE RECEIVED.

%% NRR : IMPACY OF RESULTS wxx (KO DATA AVAILABLE)

%%% NRR : COMMENTS AND REMARKS uwx (NO DATA AVAILABLE)



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 43
% ISSUED RILS ¥«

RIL _NO: 78-032 DATE ISSUED: 08703778 RIL TITLE: IMPROVEMENTS IN AEROSOL BEHAVIOR CODE (LMFBR'S).
RESEARCH REVIEW GROUP NO.: 2-07 0-00 SPONSORING OFFICECS): RES
PROJECTS INVOLVED

EIN 8  PROJECT TITLE RES UNIT RES. TECHNICAL LFAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SURJECT/DESCRIPTION
IMPROVEMENTS IN THE AEROSOL BEHAVIOR CODE FOR RADIOLOGICAL ASSESSMENTS OF LMFBR'S

RES COMMENTS

THIS MEMORANDUM TRANSMITS THE RESULTS OF COMPLZTED 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-0x:DE AEROSOL REPRESENTS THE HIGHEST AIRBORNE
MASS CONCENTRATIONS IN THE CONTAINMENT VESSEL AND IS E..PECTED TO DOMINATE AND GOVERN THE BEHAVIOR OF THE FUEL AND FISSION PRODUCT
AER?SOL6 lgHERE:ggg. AS A FIRST STEP IN IMPROVING THE AEROSOL BEHAVIOR CODE, HAARM-2, SEPARATE EFFECTS WORK WAS CARRIED OUT ON
SODIUM-OXIDE A L <

THE RESULTS OF THESE SEPARATE EFFECTS MEASUREMENTS HAVE BEEN INCORPORATED INTO THE MODELS OF THE AEROSOL BEHAVIOR CODE HAARM-2,
AND TOGETHER WITH SOME ADDITIONAL IMPROVEMENTS USED TO GENERATE A = Zid VERSION CALLED HAARM-3. THE IM™PROVED MODELS IN HAARM-3
PROVIDE A MORE REALISTIC DESCRIPTION OF PARTICLE CHARACTERISTICS .. D THEREBY ALLOW IMPROVED ESTIMATES OF SODIUM-OXIDE AEROSOL
BEHAVIOR DURING A POSTULATED HCDA. THT HAARM CODE IS USED BY NRR | OR LMFBR SITE RADICLOGICAL CONSEQUENCE ASSESSMENT.

OFFICE: NRP__JMPACT STATEMENT
SCHED. RESP. DATE: 09715778 ACTUAL RESP. DATE: 06/13/79 USER OFFICE REVIEWER: J. K. LONG/T. SPEIS

¥#% NRR : APPLICATION TC THE REGULATORY PROCESS =*x

CODE DESCRIBED IN THIS RIL, HAARM-3, IS U3SED BY NRR IN CALCULATING THE EFFECTS OF FASYT 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 EFFECT™ OF THE
MODIFICATIONS IS CONFIRMED IN LARGE SCALE TESTS AT HEDL.

¥X¥ NRR IMPACT OF RESULTS x*ux

CONFIRMATION OF 1-% NEW CODE PERMITS A REDUCTION BY AS MUCH AS A FACTOR OF 2-8 IN THE AMOUNT OF RADIOACTIVE AEROSOLS LEAKED FROM
AN LMFBR CONTAINMc:  IN THS ~vENT OF A LARGE ACCIDENT. (RADIOACTIVE GASES ARE NOT CONSIDERED TO BE AFFECTED.)

%% NRR : COMMENTS AND PEMARKS w¥¥

THE ATTENUATION OF RADICACTIVE AIRBORNE MATERIALS BY AGGLOMERATION AND FALLOUT IS AN IMPORTANT FACTOR IN THE CALCULATION OF
ACCIDENT COUNSEQUENCES. EVALUATION AND VERIFICATION OF THIS NATURAL MECHANISM FOR REDUCING RADIOACTIVE 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 »=

RIL _NO: 78-033 DATE ISSUED: 0&/03/78 RIL TITLE: PLUTONIUM ACCIDENT CONTAINER PROG/RESEARCH, DESIGN & DEVELOP
RESEARCH REVIEW GROUP NO : 0-00 SPONSORING OFFICECS): NMSS
PROJECTS INVOLVED

EIN ®  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

BIL SUBJECT/DESCRIPTION
PLUTONIUM ACCIDENT CONTAINER PROGRAM RESEARCH, DESIGN AND DEVELOPMENT.

RES COMMENTS

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

E : MPA [ATEMENT
SCHED. RESP, DATE: 09/15/7%8 ACTUAL RESP. DATE: 09/15/78 USER OFFICE REVIEWER: R. CHAPPELL

%% KMSS: APPLICATION TO THE REGULATORY PROCESS #wk

STATED WORK IS COMPLETE AND NO OTHER ACTIVITY IS EXPECTED. RESULTS WERE USED IN THE CERTIFICATION OF THE PAT-! PLUT

TO CONGRESS, LICENSING THE PACKAGE FOR USE, AND PROVIDING PROTOTYPES OF THE PACKAGE TO DOE AND IAEA. SET e
K% NMSS: IMPACT OF RESULTS *xx (NG DATA AVAILABLE)

¥u¥ NMSS: COMMENTS AND REMARKS wxx (NO DATA AVAILABLE)



R1230320 RESEARCH PROJECT CONTROL SYSIEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 65
%% ISSUED RILS %%

RIL NO: 78-034 DATE ISSUFD: 08703778 RIL TITLE: NUCLEAR DECAY DATA FOR RADIONUCLIDES
RESEARCH REVIEW GROUP NO.: 5-24 0-00 SPONSORING OFFICE(S): NRR
E VOLY
EYN 8  PROJECT TITLE RES UNTT RES. TECHNICAL LEAD

REFERENCF CATA WILL BE PROVIDED AT A LATER DATE

RIL SUBy . I/DESCRIPTION
NUCLEAR DECAY DATA FOR RADIONUCLIDES OCCURRING IN ROUTINE RELEASES FROM NUCLEAR FUEL CYCLE FACILITIES

RES COMMENTS

THIS 1S A TABULATION OF NUCLEAR DECAY DATA FOR 240 RADIONUCLIDES WHILH MIGHT BE EXPECTED VO OCCUR IN ROUTINE RELEASES OF
EFFLUENTS FROM NUCLEAR FUEL CYCLE FACILITIES. THIS CAN BE USED BY NRR AS A BASIS FOR ESTIMATION OF RADIATION EXPOSURE TO MAN.

DFFICE: NRR _IMPACT STATEMENT
SCHED. RESP. DATE: 09730778 ACTUAL RESP. DATE: 10s/03/78 USER OFFICZ REVIEWER: R. H. VOLLMER

#%% NRR : APPLICATION TO THE REGULATORY PROCESS *x¥

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.

%% NRR : IMPACT OF RESULTS w¥x

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

s%% NRR : COMMENTS AND REMARKS ¥x¥
A MACHINE READABLE FILE IS AVAILABLE FROM K. ECKERMAN, NRR/DSE/RAB.

R N N e =="11



R1230320 RESEARCH PRODJECT CONTROL SYSTEM REPORT RUN DATE: 08724781
REQUESTUR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 66
% ISSLED RILS =w _

RIL NO: 73-035 PATE ISSUED: 09/15778 RIL TITLE: A COMPUTER CODE FOR CALCULATTNG DOES EQUIVALENT
RESEARCH REV,EW GROUP NO.: 5-24 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED

FIN 8@  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. BO18s8 DOSIMETRIC MODEL APPENDIX "I™ FOULKE J
RIL SUBJECT/DESCRIPTION

SFACTORBRGA COMPUTER CODE FOR CALCULATING DOSE EQUIVALENT TO A TARGET ORGAN PER MICROCURIE - DAY RESIDENCE OF A RADIONUCLIDE IN A
SOURCE AN

RES COMMENTS
THE SFACTOR COMPUTER CODE CALCULATES S, THE AVERAGE DOSE EQUIVALENT TO EACH OF A SPECIFIED LIST OF TARGET ORGANS PER
MICROCURIE-DAY RESIDENCE OF A RADICNUCLIDE IN SPECIFIED SOURCE ORGANS. THE SFACTULR COMPUTES CO-PONENTS OF THE DOSE EQUIVALENT

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

NR M T _STAY N
SCHED. RESP. DATE: 01715779 ACTUAL RESP. DATE: 11/09/79 USER OFFICE REVIEWER: K. ECKERMAN

¥%% NRR : APPLICATICN TO THE REGULATORY PROCESS mxx

DOCUMENT PRESENTS COMPUTER CODE FOR ESTIMATING DOSE EQUIVALENT TO SERIOUS TARGET TRGANS PER MICROCURIE-DAY RESIDENCE OF A NUCLIDE
IN A SOURCE ORGAN.

K¥¥ NRR : IMPACT OF RESULTS wxx

THE SFACTOR CODE RESULTS CAN BE USED TO ESTIMATE ORGAN DOSES GIVEN THE ORGAN BURDEN OF A RADIONUCLIDE. IN A TION, IF T
SFACTOR RESULTS ARE EMPLOYED WITH METABOLIC INFORMATION THE DOSE PER UNIT ACTIVITY INGESTED OR INHALED CAN lgbésggﬂl7éb. -

¥u¥ NRR : COMMENTS AND REMARKS wxx
A LISTING OF THE CODE (REVISED TO INCLUDE ALPHA DOSE TO ENDOSTEAL CELLS AND BONE MARROW) IS AVAILABLE FROM K. ECKERMAN, NRR/DSE/RAB



R1230320 RESEARCH PROJECY CONTROL SYSTEM REPORT RUN DATE: 08/24/81

REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE:
%% IC.UED RILS ==

RIL NO: 78-036 DAYE ISSUED: 05,27/78 RIL TITLE: EVAL OF GENERAL ATOMIC CODES: OXIDE-3, SORS, TAP. & RF=A
RESTASCH xovlEW GROUP NO.: 2-12 0-00 SPONSORING OFFICE(S): NRR

EROJECT', INVOLVED
EIV & PROJECT TITLE 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 COMMEN_.S

THIS RESEARCH EVALUATED THE APPLICABILITY AND UTILITY OF THE CODES FOR THE AnJR/GAS COOLED REACTOR SAFETY PROGRAM. THE OBJECTIVES
OF THE EVALUATIONS ALSO INCLUDED AN ASSESSMENT OF THE MODELS AND NUMERICS USED IN THE CODES AND YO NOTE UNDER WHAT CONDITIONS OR
FOR WHAT SCENARIOS THE CODES WERE USEFUL. THE APPLICABILITY AND UTILITY OF THE GAC CODES FOR RSR-HTIGR SAFETY PROGRAMS WAS FOUND
T0 BE VERY LIMITED. THE OXIDE-3 CODE APPEARS TO HANDLE OXIDATION OF GRAPHITE BY MOISTURE APPROPRIATELY UNDER .'"®M.L 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 SERIQUS DEFICIENCIES IN THE MODELS WHICH PLACES DOUBTS ON THE
AUALYSIS 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 THELIR D..IGNED APPLICATIONS. QUANTIFICATION OF THE ACCURACY OF THE CODES WILL REQUIRE FURTHER COMPARISON WITH
CPERATING REACTOR CCNDITION3. A VENDOR VERIFTICATION PROGKAM FOR THE CADES IS RECOMMENDED.

67




11230320 %% ISSUED RILS CONTINUED w« PAGE: 68

SCHED. RESP. DATE: ©1/27/79 ACTUAL RESP. DATE: 02-01/79 USER OFFICE REVIEMWER: R. L. TEDESCO

$ A MENT

#%¥ NRR : APPLICATION TO THE REGULATORY PROCESS nus«

'

(SORS) 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 70 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.

(OXIDE-3) THE RIL DESCRIBES WORK PERFORMED BY BNL TO EVALUATE OXIDE-3, A CODE DEVELOPED BY GENERZ  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.

(TAP AND RECA) NRR IS5 PRESENTLY SCHEDULED TO REVIEW [HE RECA-3 CODE IN FY 1979. THE RESULTS AND CONCLUSIONS OF THE ORNL REPORTY

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

NRR : IMPACT OF RESULTS #=xx

CONFIRMATORY. NRR'S REVIEW OF THE SORS REPORT AND THE MAXIMUM HYPOTHETICAL FISSION PRODUCT RELEASE (MHFPR) MODELS AND DATA
HAD PROCEEDED FAR ENOUCH AT THE TIME OF CURTAILMENT OF HTGR LICENSING ACTIVITY (1976) 70 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 #36 SORS ARE IN GENERAL AGREEMENT WITH, AND THUS CONFIRMATORY OF, NRR'S ASSESSMENT IN THE GASSAR ISER.
CONFIRMATORY.

NRR'S REVIEW OF THE OXIDE-3 REPORT HAD PROCEEDED THROUGH THE 2ND ROUND QUESTION STAGE BEFORE CURTAILMENT OF
GAS KEACTOR 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 #36 ARE ESSENTIALLY THE SAIKE AS, AND THEREFORE CONFIRM, THE NRR ASSESSMENY OF THE OXIDE-3
CODE IN 1976.

THE ORNL REPORY IDENTIFIED A NUMBER OF CONCERNS WHICH NRR WILL LOOK INTO DURING THE SCHEDULED REVIEW OF THE RECA 3 CODE.
IS PRESENTLY NOT SCHEDULED TO REVIEW THE TAP CODE.

NRR
THE ORNL REVIEMW WILL BE STRONGLY RELIED UPON REGARDING THE INTERFACE
BETWEEN THE TAP AND RECA 3 CODES.

NRR : COMMENTS AND REMARKS wxx

AS INDICATED IN THE GASSAR ISER, FOR LICENSINC PURPOSES NRR ADVOCATES THE ASSUMPTION OF INSTANTANEOUS RELEASE OF FISSION

PRODUCTS FROM FAILED PARTICLES TO THE PRIMARY TOOLANT. IN EFFECT, THIS ASSUMPTION RENDERS MOST THE SORSG MODELS, BECAUSE SORSG
MODELS TIME-DEPENDENT FISSION PRODUCT RELEASLU AND TRANSPORTY.

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 #36
PROVIDES ADDITIONAL SUPPORT FOR THE VALIDITY OF THESE LICENSING ASSUMPTIONS. IN VIEW OF THE LACK OF HTGR LICENSING ACTIVITY,
HOWEVER, NRR ENVISTONS NO FURTHER NEAR-TERM UTILIZATION OF THE SORS INFORMATION IN THE REGULAIORY PROCESS.

THE COMPARISON AND APPARENT GOOD AGREEMENT OF OXIDE-3 WITH TME GOPTWO CODE (REPORTED IN RIL #36) DOES NOT PRGVIDE CONCLUSIVE
EVIDENCE 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, GOPTWO IS A STEADY-STATE CODE. SINCE THE TWO CODES WERE DESIGNED FOR DIFFERENT FUNCTIONS,
HE&NINGFUL COMPARISON OF THE CODES JOULD Bf 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
gﬁégﬁ~5 TO THE REGULATORY PROCESS, BEYOND THE PARTIAL CONFIRMATION IT PROVIDES, AS DESCRIBED HERE.
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08-24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: &% ’
%% ISSUED RILS w» |
RIL NO: 78-037 DATE ISSUEDR: 09729/78 RIL TITLE: LOFY REACTOR SAFETY FROGRAM RESEARCH RESULTS THROUGH 10-1-78
RESEARCH REVIEW GROUP NO.: 1-01 0-00 SPONSORING QFFICE(S)* NRR
PROJECTS INVOLVED
EIN 8 PROJECY TITLE RES UNIT RES, TECHNICAL LEAD

REFERENCE DATA WILL BE PPOVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
LOFT REACTOR SAFETY PROGRAM RESEARCH RESULTS THRCUGH OCTOBER ', 1978

RES COMMENTS

THE LOFT RESEARCH PROGRAM HAS BEEN DEVELOPED TO PROVIDE EXPERIMENTAL INFORMATION RELEVANT TO THE LICENSING CRITERIA FOR LARGE
COMMERCIAL PWR'S., THE MAJOR PORTION OF THIS PROGRAM IS DIRECTED AT AN IMPROVED UNDERSTANDING OF THE LOSS-OF-COULANT ACCIDENT
(LOCA) AND THE PERFORMANCE OF EMERGENCY CORE COOLING SYSTEMS USING THERMAL-HYDRAULIC, CORE PHYSICS, STRUCTURAL AND FUEL BEMAVIOR
DATA OBTAINED THROUGH A SERIES OF LOSS-OF-COOLANT EXPERIMENTIS. THIS RIL IS BASED ON DAYA OBTAINED FROM THE FIRST SERIES JF
EXPERIMENTS, L1, WHICH WAS PERFORMED IN THE ABSENCE OF NUCLEAR PCWER. IN THE FINAL EXPERIMENT OF THIS SERIES, Lt-5, THE CORE WAS
IN PLACE, BUT IN A SHUTDOWN CONDITION. CONSEQUENTLY, THE RESULTS DERIVED FROM THESE INVESTIGATION" ARE APPLICABLE ONLY THE THERMAL
HYDRAULIC AND STRUCTURAL PHENOMENA ASSOCIATED WITH THE LOCA WITH THE EMERGENCY CORE CCOLING (ECC) INJECTION. IN GENERAL, THE
RESULTS SUPPORT THE CONSERVATIVE INTENT OF THOSE PORTIONS OF THE EVALUATION MODEL REQUIREMENTS CONTAINED IN THE LICENSING C  TERIA
WHICH WERE INVESTIGATED IN THE LY SERIES. IN PARTICULAR, THE TIME DELAY IN THE DELIVGRY 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 LOFY L1 SERIES ABOVE ARE RECOMMENDED FOR USE BY NRR IN ITS INTERPRETATION AND APPLICATION OF LOCA ECCS
EVALUATION MODEL CRITERIA AND RELAYED 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.



R1230329 % ISSUED ..ILS CONTINUED %% PAGE: 70

: L
SCHED. RESP. DATE: 02/27/7% ACTUAL RESP. DATE: 01702780 USER OFFICE REVIEWER: R. DENISE

¥%® NRR : APPLICATION TO THE REGULATORY PROCESS wxx

THE LOFT TEST FACILITY PROVIDES EXPERIMENTAL DATA FOR THE EVALUATION OF COMPUTE ¢/ROGRAMS USED TO AN.'YZE THE CONSEQUENCES OF
POTENTIAL LOSS OF CODLANT ACCIDENTS. THE 1EST FACILITY IS SUFFICIENTLY LARGE AND REPRESENTATIVE OF A LARGE PWR TO TEST THE BASIS
PgYSéC:E :?ENgHENA OF A PWR LOCA. THE COMPUTER PROGRAMS ARE USED TO PROVIDE THE EXTRAPOLATION FROM THE TEST CONDITIONS TO FulL
SCaL ACTORS.

#¥¥% NRR : IMPACT OF RESULTS wax

THE RESULTS OF THE NON-mUCLEAR BLOWDOWN TESTS HAVE BEEN USED TO EVALUATE REACTOR FUEL SUPPLIER AND NRC DEVELOPED COMPUTER PROGRAMS.
THFSE EVALUATIONS HAYE PROVIDED VALUABLE INFORMATION FOR EVALUATING VARIOUS MCDELS IN THE COMPUTER PROGRAM, AND HAVE INDICATED
CFRTAIN AREAS WHERE THE MODE'S COULD BE IMPROVED. IN GENERAL, THE COMPUTER PROGRAMS USED TO PERFORM EVALUATION MODEL CALCULATIONS
H,VE BEEN SHOWN TO BE SATISFACTORY FOR THE PURPOSE. EXPERIMENTAL RESULTS FROM THIS PROGRAM DEMONSTRATING ASYMMETRICAL FLOW IN THE
DUWNCOMER 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 YEV BEEN FULLY IMPLEMENTED
IN COMPUTER MODELS. SUCH CHANGES WOULD PROVIDE IMPROVED 'BEST ESTIMATE' SIMULATICNS OF THE LOCA TRANSIENTS IN SUBSEQUENT TESTS.

¥¥% NRR : COMMENTS AND REMARKS #x¥

THE LOCA COMPUTER PROGRAMS HAVE BEEN EVALUATED AGAINST VARIOUS SPECIAL AFFECTS AND INTEGRATED TEST RESULTS. THE PRIMARY NEED FOR
CODE EVALUATION IS COMPARISON WITH A FULLY INTEGRATED TESTS INCORPORATING NUCLEAR FUEL. THE CONTINUATION OF THE NUCLEAR PORTION
OF THE LOFT PROGKRAM 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 BEWEFIT OF INFORMATION
kggng? INIEACHES;:GE OF THE EXPERIMENTAL PROGRAM. IT IS NOT APPARENT THAT SUCH AN EFFORT IS BEING MADE FROM THE SUMMARY

NTED IN TH L

F : STATE!
SCHED. RESP. DATE: 02728779 ACTUAL RESP. DATE: 01702780 USER OFFICE REVIEWER: K. WICHMAN

wx¥ SD @ APPLICATION TO THE REGULATORY PROCESS wux
THE ENGINEERING METHODOLOGY STANDARDS BRANCH WILL USE THESE RESULTS IN THE PHASE II ECCS RULE CHANGE EFFORT.

wuk SD : IMPACT OF RESULTS wxx (NO DATA AVAILABLE)

%% SD ¢ COMMENTS AND REMARKS #xx (NO DATA AVAILABLE)
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT AGE: 71
#% ISSUED RILS *x
RIL_NO: 78-038 DAYE ISSUED: 10/13/78 RIL YITLE: RESULT OF INITIAL SER. OF ACPR EXPER. ON PROMPT-BURST ENERG.
RESEARCH REVIEW GROUP NO.: 2-06 0-00 SPONSQRING OFFICECS)® NRP
EROJECTS INVOLVED
EIN 8  EROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

E / RIPT
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 PROMPT-BURST ENERGETILS GIVE NRR A MUCH IMPROVED DATA BASE FOR ASSESSING THE WORK POTENTIAL AND
THE RESULTING THREAT TO THE INTEGRITY OF THE PRIMARY SYZTE™ AND EVENTUALLY THERMAL INTERACTION BETWEEN MOLTEN OXIDE FUEL AND SODIUM
HAS BEEN DEFINITELY DEMONSTRATED. THE OBSERVED COWVERSION uFf FUEL THERMAL ENERGY INTO WORK, HOWEVER, WAS LES3 THAN ONE PERCENT.
THE SHOCK-TRIGGERED DELAYED FUEL-SODIUM INTERACTIONS OBSERVED IN THESE EXPERIMENTS RAISE QUESTIONS ABOUT THE POSSIBLE OCCURRENCE OF
A LARGE SCALE PROPAGATING FUEL-COOLANT INTERACTLON UNDER CORE MELTDOWN CONDITIONS, AS PROPOSED BY BOARD. THE CURRENT EXPERIMENTAL
RESULTS DO NOT, HOWEVER, GIVE INFOEMATION ON THE EXTENT (MASS INVOLVEMENT) OF SUCH A PROPAGATING INTERACTION OR ON THE WORK
POTENTIAL OF SUCH AN INTERACTION. IT 1S RECOMMENDED 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 EXPERIMENTS. 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.

EXPAND 1S RECOMMENDED TO NRR AS THE BEST AVAILABLE TOOL FUR SAFETY ASSESSMENT FOR FRESH OXIDE FUEL IN THESE AREAS.
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R1230320 w# ISSUED RILS CONTINUED »»
SCHED. RESP. DATE: 03-i5/79 ACTUAL RESP. DATE: 07719779 USER OFFICE REVIEMER: J. MEYER

¥u® NRR : APPLICATICN TO THE REGULATORY PROCESS waw

THERE IS NO DIRECT APPLICATION OF THE RESULTS OF TUE INITIAL SERIES OF PBE EXPERIMENTS TO THE REGULATORY PROCESS. THE EXPERIMENTS
ARE FIRST GENERATION AND ARE DIFFICULT TO INTERPP:". NOTHING CONCLUSIVE CAN BE SAID FROM THESE EXPERIMENT] REGARDING
SHOCK-PRESSURE TRIGGERING UF SIGNIFICANT FUEL COG .NT INTERACTIONS.

¥%¥ NRR : IMPACT OF RESULTS wus

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

#¥N NRR : COMMENTS AND REMARKS wwx

NONE
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RIL NO: 78-039 DATE ISSUED: 11,27/78 <L TITLE: RELAP-4/MOD 6
RESEARCH REVIFW GROUP NO.: 1-16 0-00 SPONSU MG QIFICELS) ' KRR
PROJECTS INVOLVED
EIN ®  PROJECT TITVLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DAT» ~LL BE PROVIDED AT

RIL SUBJECT/DESCRIPTION
RELAP-4/MOD ¢

RES COMMENTS

A LATER DATE

MOD 6 RETAINS ALL OF THE CAF'".LITY OF PRIOR VERSIONS AND, IN ADDITION, CONTAINS NEW BEST ESTIMATE (BE) BLOWDOWN HEAT TRANSFER

MODELS, BE REFLOOD CAPABILITY, AND

OTHER MODIFICATIONS. RELAP-4/MOD 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 BLOWDOWN AND REFLOOD UNDER-
STANDING AND PROVIDE QUANTITATIVE APPRAISALS OF ECCS. MOD & IS AN EXTENSION OF PRIOR LOCA CODE CAPABILITY TO ALLOW MODELING OF LWR
AND EXPERIMENTAL FACILITY REFLOOD PHENOMENA, IN ADDITION YO CALCULATION OF THE BLOWDOWN PHASE OF THE EVENT. RES IS APPLYING THE
CODE TO THE UNCERTAINTY STUDY REQUESTED BY NRR, AS WELL AS TO INTERPRETATICN 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/MOD 6 IS NOT RECOMMENDED FOR REFILL ANALYSES BECAUSE OF THE DIFFICULTIES ASSOCIATED WITH THE NON-EQUILIBRIUM PHENOMENA
WHICH ARE NOT MODELED. DOWNGCOMER MODELING IS ALSO A PROBLEM, AND THE CODE DOES NOT MODEL NITROGEN FLOW IF THE ACCUMULATOR SHOULD
EMPTY DURING THE ECC BYPASS AND REFILL PHASE OF THE EVENT. AS WITH MOD 5, THE CODE IS VERY SLOW RUNNING DURING REFILL. GIVING
CALCULATED RESULTS WHICH ARE NOT SATISFACTORY. THIS CODE IS NOT RECOMMENDED FOR STEAM GENERATOR TUBE BREAK INVESTIGATIONS.

ALTHOUGH USER GUINELINES ARE BEING

MOD 6 HAS BEEM SENT TO THE ARGONNE
ON A NUMBER OF NRC-FUNDED PROGRAMS
APPLICATION TO STANDARD PROBLEMS.

DEVELOPED TO ATTEMPT LIMITED INVESTIGATICNS WITH MOD 6.

CODE CNETER, FRANCE (NCA FOR JROPEAN DISTRIBUTION), ITALY, NRC, ORNL AND SANDIA. 1IT IS IN USE
INCLUDING ANALYSIS OF SEMISCALE MODE 3, LOFT, AND PKL, AND PLANS ARE BEING IMPLEMENTED FOR ITS
THE FOREIGN AND DOMESTIC RECIPIEN(S OF RELAP-4/MOD 6 WILL BE ADVISED OF THE CODE ASSESSMENT,



R1230320 %% ISSUED RILS CONTINUED w«

QFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE® 03/30/7% ACTUAL RESP. DATE: 01/02/80 USER OFFICE REVIEWER: R. DENISE

##% NRR @ APPLICATIGN TGO THE REGULATORY PROCESS mux

RELAP-4/MOD 6 IS DESIGNED TO PERFORM A "BEST ESTIMATE' CALCULATION OF PWR LOCA'S. THE CODE 1S 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.

%% NRR : IMPACT OF RESULTS wxx«

THE RELAP-4/MOD ¢ CODE DEVELOPMENT IS AN EXTENSION OF EARLIER DEVELOPMENT EFFORTS ON RELAP-4/MOD 5. MANY IMPROVEMENTS CONFIRMED
IN MOD & WOULD BE USEFUL AND APPLICABLE FOR 'EVALUATION MODEL® CALCULATIONS, BUT CANNOT BE USED FOR LICENSING AUDIT STUDIES UNTIL
;0D 6 IS5 FURTHER MODIFIED TO IWCLUDF 'EVALUATION MODEL' TEATURES. THE PRIMARY IMPACT OF THE MOD 6 DEVELOPMENT IS IN PROVIDING A
*1,EST SSTIMATE®' BASE FOR ASSESSING THE CONSERVATISM OF THE PRESENT 'EVALUATION MODEL' IN MOD 5 TO BE USED IN AUDIT STUDIES OF
VENDON ANALYSES FOR PWR'S, AND IN PROVIDING AN ANALYTICAL UNDERSTANDING OF VARIONS EXPERIMENTAL PROGRAMS.

“n% NRR : COMMENTS AND REMARKS #*¥x

THE PRIMARY AREA OF IMPROVIMEMTS IN MOD 6 OVER THE MOD 5 VERSION IS IN THE REFLOPD PHASE OF THE PWR LOCA WHERE MOIT PFTAILED

THERMO AND HYDRCDYNAMIC MODELS ARE EMPLOYED TO COMPUTE THE ADVANCE OF FLUID UP THROUGH THE CORE IN THE REFLOOD TRAWSIENT.
COMPARISONS WITH TEST RESULTS, SHUW GOOD HYDRODYNAMIC AGREEMENT, BUT ONLY BROADLY ACCEPTABIE THERMODYNAMIC AGREEMENT, BOTH C. __4ICH
ARE BETTER THAN CAN BE OBTAINED FROM MOD 5.
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REQUESTOR: PEC RESEARCH RESULTS UTILIZATION REPORY PAGE: 73
*# ISSUED RILS »%

RIL NO: 78-040 DATE ISSUED: 12/18/78 RIL TITLE: THE COMPUTER CODE BRENDA
RESEARCH REVIEW GROUP NO,: 2-13 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED
EIN & EROJECT TITLE RES UNIT RES. TECHNITAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
THE COMPUTER CODE BRENDA - A COMPUTER PROGRAM FOR THE DYNAMIC SIMU' 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 ACCIDEMTAL TRANSIENTS IN LMFBR PLANTS. THE CODES PROVIDE NRC WITH AN INDEPENDENTLY DERIVED TOOL FOR
SAFETY ASSESSMENT. IT IS CURRENTLY BEING MODIFIED 70D MAKE IT APPLICABLE TO PREOPERATIONAL AND STARTUP TESTS IN FFTF.

N T NT
SCHED. RESP. DATE: 05725779 ACTUAL  LP. DATE: 11713779 USER OFFICE REVIEWER: J. MEYER

¥x% NRR : APPLICATION TO THE REGULATCRY PROCESS »xwx

SINCE THERE IS NO LMFBR LICENSING ACYIVITY AT THE PRESENT TIME, THERE IS NO IMMEDIATE APPLICATION OF THIS COMPUTER CODE TO THE
REGULATORY PROCESS. HOWEVER, IF THE LMFBR LICENSING AGAIN BECOMES ACTIVE, THIS PROGRAM HAS POTENTIAL APPLICATION IF THE CLAIMS
REGARDING ITS UTILITY ARE, IN FACT, REALIZED.

#u¥ NRR : IMPACT OF RESULTS wxx

THIS RIL ONLY DESCRIBES THE COMPUTER CODE ITSELF (TOGETHER WITH A COMPARISON BETWEEN BREND: AND SSC) AND THUS THERE ARE NG
"RESULTS' WHICH NRR CAN EVALUATE AND ASSESS. THE IMPACT OF THIS CODE WILL ONLY BE CONTRIBHTORY IF: A) IT TURNS OUT TO BE
FAST-RUNMING FOR IMPORTANT APPLICATIONS; B) IT ADEQUATELY TRACKS SYSTEM BEHAVIOR AS MEASU¥ "D 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.

¥¥% NRR : COMMENTS AND REMARKS #*xx
NONE



R1230320 RESEARCH PROJECT CC .IROL SYSTEM REPORT RUN DATE: QSI?QI‘!
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION ReFPORT PAGE: 76
%X ISSUED RILS %

RIL_NO 78-041 DATE TSSUED: 12/19/78 RIL TITLE: LAB. TEST PROCEDURES JF CYCLIC STRENGTH OF SOILS
RESEARCH REVIEW GROUP NO.: 3-01 0-00 SPONSORING OFFICE(S)® SD
PROJECTS INVOLVED
EIN # PROJECY TITLE RES UNIT RES. TECHNICAL LEAD

REFEPENCE DATA WILL BE PROVIDTD AT A LATER DATE

RIL SUBJECT/DESCRIPTION
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 PRCCEDURES
ARE NEEDED FOR NJCLEAR POWER PLANT SITE INVESTIGATIONS. THE RESEARCH P.OGRAM WAS CONDUCTED IN CONJUNCTION WITH DEVELOPMENT OF ASTM
PERFORMANCE SPECIFICATIONS.

MAJOR SOIL MECHANICS LABORATORIES THROUGHOUT THE WORLD WERE CONTACTED YO DETERMINE THEIR TESTING METHODS AND TO EVALUATE THE CYCLIC
TRIAXIAL EQUIPMENT IN USE. THIS INFORMATION PROVIDED A BASIS TO DEVELOP THE TEST PROCEDURCS FOR STRESS-CONTROLLED CYCLIC TRIAXIAL
STRENGTH TESTS PRESENTED AS A PERFORMANCE SPUCIFICATION SO THAT A GEOTECHNICAL TESTInG LABORATORY CAN: 1) ENSURE THAT ITS TEST
EQUI™MENT AND PROCEDURES MEET REQUIRED STANDARCS. 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 BY THE OFFICE OF STANDARDS DEVELOPMENT IN DEVELOPMENT OF APPLICABLE

REGULATIONS AND REGULATORY GUIDES, BY THE OFFICE OF NUCLEAR REACTOR REGULATICN TO ASSIST IN THE REVICW OF NUCLEAR POWER PLANT
OPEReiéNS AE:L%C:T%ONS. AND BY THE APPLICANT AS A STANDARD IN THE ASSESSMENT OF LIQUEFACTION POTENTIAL OF FOUNDATION SOILS AT
NUCLEA oW LANT SITES.




R1230320 ¥% ISSUED RILS CONTINUED xx

F : I T NT

SCHED. RESP. DATE: 04719/79 ACTUAL RESP. DATE: 12727/78 USER OFFICE REVIEWER: R. MINOGUE

“%% SD : APPLICATION TO THE REGULATORY PROCESS *¥x

THE INFORMATION IN THIS REPORT WAS USED AND REFCRENCED IN REGULATORY GUIDE 1,138, "LABORATORY INVESTIGATIONS OF SOILS FOR
ENGINEERING ANALYSIS AND DESIGN OF NUCLEAR POWER PLANTS™. 1T WAS ALSO USED IN THE DEVELOPMENT OF A DRAFT REGULATORY GUIDE ON,
"OROCEDURES AND CRITERIA FOR ASSESSING SOIL LIQUEFACTION POTENTIAL AT NUCLEAR FACILITY SITES,™ WHICH WILL BE PUBLISHED FOR COMMENT
IN THE %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 SOILS

#x% SD : IMPACT OF RESULTS =x« (NO DATA AVAILABLE)

kxw SD : COMMENTS AND REMARKS %« (NO DATA AVAILABLE)
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RIL NO: 78-042 DATE ISSUED: 12720/78 RIL TITLE: CRITICAL EXPERIMENY PROGRAM FOR NEUTRONICS TODE VERIFICATION
RESEARCH REVIEW GROUP NO.:® 2-13 " -00 SPONSO<ING OFFICEC3): NRR
BROJECTS INVOLVED .
FIN ¢  PROJECT TITLE RES UNIY RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
CRITICAL EXPERIMENT PROGRAM FOR NEUTRONICS CODE VERIFICATION

RES 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 CARLO CODE
FOR USE AS A SECONDARY STANDARD FOR VALIDATION OF OTHER NEUTRONICS METHODS.

MELTDOWN CONFIGURATIONS IN LMFBRS CAN BE EXPECTED YO HAVE REGIONS WITH HIGH FUEL CONCENTRATIONS GIVING EXTREME SPECTRAL CHANGES
AND LARGE REGIONS OF VvOID 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 CF ACCIDENT ANALYSIS METHODS. THIS PROGRAM HAS DEMONSTRATED
THAT DIF;gSION EHEORY NEUTRONICS 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 THECURY CALCULATIONS LEAD TO NON-CONSERVATIVE ESTIMATION OF REACTIVITY
GOING FROM THE REFERENCE TO THE SLUMPED CONFIGURAT v. THE SIGNIFICANCE OF THE RAMP RATE AT PROMPT CRITICAL IN AN HCDA CALCULA-
TIONS HAS BEEN POINTED OUT BY THE NRR STAFF IN NUREG- 0122(1).

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

ANALYSIS TO RESOLVE CROSS SECTION DIFFICULTIES THAT C"USE DIFFERENCES BETWEEN EXPERIMENY AND VIM MONTE CARLO EIGENVALUES 1S5 NEELED.
WHEN AND IF THE CROSS SECTION DIFFICULTIES ARE RESOLVED, IT WOULD BT DESIRABLE TO PREPARE SECONDARY BENCHMARK VIM MONTE CARLO
CALCULATIONS USING # HOMOGENIZED MODEL OF THE EXPERIMENTAL CONFIGURATION.




R1230320 #% ISSUED RILS CONTINUED xx PAGE: 79

DFFICE: NRR IMPACY STATEMENT
SCHED. RESP, DATE: 04720/79 ACTUAL RESF. DATE: 11709779 USER OFFICE REVIEWER: J. MEYER

®¥s NRR : APPLICATION TO THE REGULATORY PROCESS uxx

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 15 A REGULATORY NEED FOR RES EXPERI-
MENTAL PROGRAMS DIRECTED TO ACCIDENT ANALYSIS-CODE VERIFICATION. THIS PROGRAM IS ONLY A VERY SMALL PART OF THE TuTAL CODE
VERIFICATION PROGRAM AND ITS UTILIVY AND APPLICATION WILL ONLY BE REALIZED WHEN LARGER (AND MORE IMPORTANT) PARTS OF THE VERIFICA-
TION PROGRAM (E.G., SIMMER THERMAL HYDRAULICS) ARE COMPLETED.

K#¥ NRR : IMPACT OF RESULTS xxx

NRR VIEWS THE IMPACT OF THESE RESULTS TO BE SIGNIFICANT; BUT OF SECONDARY CVERALL IMPORTANCE, WHEN JUDGED RELATIVE TO (KE IMPACY
OF UNKNOWNS AND UNCERTAINTIES WHICH STILL EXIST IN THE THERMAL MYDRAULICS ANALYSIS OF CORE DISRUPTION. A "SIMMER™ TYPE ANALYSIS,
WHICH WOULD TAKE INTO ACCOUNT THE NEUTRONIC-CALCULATION UNCERTAINTIES WHICH HAVE SURFACED AS A RESULT OF THIS STUDY, WOULD 3E
HELPFLL IN UNDERSTANDING THE OVERALL IMPACT. SIMILAR ASSESSMENTS USING SAS AND VENUS WOULD ALSO L: HELPFUL.

¥¥x% NRR : COMMENTS AND REMARKS wxx»

NONE
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REQUESTOR: PBC RESEARCH RESU S UTILIZATION REPORT PAGE: 80
*% __UED RILS ==
RIL NO: 79-043 DATE ISSUED: 01710779 RIL TITLE: SYS. CODE, A COMPUTER PROG. FOR SIMUL., LMFBR PWR. PLANTS
RESEARCH REVIEW GROUP NO,: 2-13 0-00 SPONSORING OFFICE(S): NRR
BROJECTS INVOLVED
FIN 8 BROJECT TITLC RES UNIT RES. VECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATFL waAlE

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 CAPABILITY TO ANALYZE NORMAL OPERATING TRANSIENTS AND LESS SEVFTE
ACCIDENTS THAT DO NOT BREACH THE INTEGRITY OF THE SYSTEM OR FUSL. THE CODE IS OPERATIONAL ON THE BNL-CDC-7600 COMPUTEK A“D CAN BE
OPERAED THROUGH THE NRC TERMINALS AT THE PHILLIPS AND WILLSTE BUILDINGS.

QFFICE: NRR _IMPACT STATEMENT
SChID. RESP. DATE: 04710779 ACTUAL RESP. DATE: 10/11/79 USER OFFICE REVIEMWER: W. RUSSELL

k%% NRR : APPLICATION TO THE REGULATORY PROCESS Nwx

THERE TS NO IMMEDIATE APPLICATION OF SSC TO THE REGULATORY PROCESS (SINCE THERE IS NO LMFBR LICENSING ACTIVITY) EXCEPT FOR THE SSC
VERIFIC,.[ON 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.

¥k NRR : IMPACT OF RESULTS wmxx

PRESENT IMPACT IS MINIMAL BECAUSE OF LACK OF LMFBR LICENSING ACTIVITY. THE IMPACT OF THE VERIFICATION ACTIVITIES AS

FFTF NATURAL CIRCULATION TESTS MAY BE IMPORTANT DEPENDING ON TEST OUTCOME. WOLENTEN Bty
¥ak NRR : COMMENTS AND REMARKS wxx

AT THE PRESENT TIME IANUS AND DEMO ARE THE TWO CODES USED FOR THE THERMAL HYDRAULIC ANALYSIS OF FFTF AND CRBR. BOTH CODES HAVE

BEEN DEVELOPED BY WESTINGHOUSE. DEVELOPMENT OF SSC-L IS A SPECIFIC CONFIRMATORY RESEARCH EFFORT WITH APPLICATION OF FFTF.
THE (®) AND (5S) VERSIONS OF SSC HAVE FUTURE APPLICATION FOLLOWING THE DEVELOPMENT OF THE (L) VERSION. ;



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 81
%% ISSUED RILS »x

RIL NO: 79-044 DATE ISSUED: 01/04/79 RIL TITLE: RADIATION DOSE TO CONSTR. WORKERS AT OPER. NUC. PWR. PLANTS
RESEARCH REVIEW GROUP N7J.: 5-23 0-00 SPONSORING OFFICE(S): NRR
EROJECTS INVOLVED

EIn s  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 CN CONSTRUCTION WORKERS OF PROPOSED
MULTI-UNIT NUCLEAR POWER FLANTS. 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 OPCRATING NUCLEAR POWER PLANTS. FOR MNAST 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 GENERALLY POOR INDICATING THAT VARIATIONS IN OTHER RADIATION SOURCES HAD
GREATER EFFECT ON THE MEASUREMENTS.

F : FACT STATEMENT
SCHED. RESF. DATE: 05/04/79 ACTUAL RESP. DATE: 06713779 USER OFFICE REVIEWER: C. S. HINSON

W%®% WRR * APPLICATION TO THE REGULATCRY PROCESS mxx

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 NUCLEAR 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.

%% NRR : IMPACT OF RESULTS *xx

UNTIL THE PUBLICATIC™ OF THIS REPORT, THERE HAS BEEN LITTLE DATA WnICH THE STAFF COULD USE IN ASSESSING THE APPLICANT'S ESTIMATE

OF CONSTRUCTION WORKER DOSES DURING MUCLEAR POWER PLANT CONSTRUCTION. THE RESULTS OF THIS STUDY SHOW THAT MOST CONSTRUCTION
WORKERS AT OPERATING NUCLEAR POWER PLANTS RECEIVED LESS THAN 10 MILLIREMS 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
SIGNIFICANT RADTATION DOSES, AND THEREFORE THAT INDIVIDUAL MONITORING WILL NOT BE 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.

%% NRR : COMMENTS AND REMARKS #¥x (NO DATA AVAILABLE?
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k% ISSUED RILS w«

RI' NO: 79-045 DATE ISSUED: 02/11/79 RIL TITLE: THE CONCEPT COMPUTER CODE AND CAPITAL COSTS FOR BWR PLANTS
RESEARCH REVIEW GROUP NO.: 5-21 0-00 SPONSORING OFFICE(S): NRR
BROJECTS INVOLVED

EIN®  PROJECY TITLE RES UNIT RES. TECHNICAL LERD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIP.TON
THE CONCEPT COMPUTER CIDE AND CAPITA{ COSTS FOR BOILING WATER REACTOR PLANTS

RES COMMENTS

THIS RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH UPDATING AND EXPANDING THE CONCEPT COMPUTER CODE FOR FORECASTING CAPITAL
COSTS OF BOILING WATER REACTOR PLANTS. IN 1971 THE ATOMIC ENERGY COMMISSION AUTHORIZED POWER PLANT INVESTMENT 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 NN ENERGY, THE REGULATORY ENVIRONMENT AND
THE COST OF LABOR, EQU.PMENT AND MATERIAL HAVE CHANGED SIGNIFICANTLY. THESE CHANGES 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 CRITEPIA 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 BASE
CONSTRUCTION COST FOR THE 1150 MWE BWR REFERENCE DESIGN IS $582,748,330 OR $490/KW BASED ON JULY 1, 1976 PRICES. THE TOTAL BASE
CONSTRUCTION COST FOR THE BWR POWER PLANT (1061 MWE NET OUTPUT) REFERENCE IN WASH-1230 WAS APPROXIMATELY $213,000,0' 0 OR $201/Ki,
BASED UPON PRICES EFFECTIVE JANUARY 1971. THUS, THE 1577 STUDY INDICATES APPROXIMATELY A 143 PERCENT INCREASE IN T+E COST OF THE
PLANT IN TERMS OF $/KW. THE TOTAL DIRECT CRAFT LABOR COST OF APPROXIMATELY $135,500,000 CORRESPONDS TO AN AVERAGE OURLY RATE OF
§12.29. APPROXIMATELY 11,350,000 CRAFT LABOR MANHOURS AVERAGE ABOUT 9.5 MANHOURS/KW. THESE COMPARE 10 AVERAGES OF 53.84/HOUR AND
6.3 MANHOURS/KW RESPECTIVELY FOR THE EARLIER DESICN REPORTED IN WASH-1230.



R123032¢ %% ISSUED RILS CONTINUED wx PAGE: 83

QFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 06711/79 ACTUAL RESP. DATE: 06708779 USER OFFICE REVIEMER:

%K%Y NRR : APPLICATION TO THE REGULATORY PROCESS x¥x

THE PRINCIPAL APPLICATION OF THE INVESTMENT COST DATA IS TO UPDATE THE CONCEPT COMPUTER CODE. IN TURN THE CONCEPT CCDE 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 GENERAL REFERENCE FOR SUCH
THINGS AS, COST OF COMPONENTS, QUANTITIES OF MATERIALS USED, TYPE AND QUANTITY OF LABOR, ETC.

#¥¥ NRR : IMPACT OF RESULTS »w¥x
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 CONCE®T CODE
PERMITTED THE STAFF TO PERFORM THESE ANALYSES MORE EFFICIENTLY AND QUICKLY THAN IF THE CONCEPT CODE WERE NOT AVAILABLE.

“%% NRR : COMMENTS AND REMARKS w¥x
DOE IS FUNDING THE LATEST UPDATE.

hma et ot
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%% ISSUED RILS %=

RIL NO: 79-066 DATE ISSUED: 82712779 RIL TITLE: EFFECTIVENESS OF CABLE TRAY COATING MATEIALS & BARRIERS
RESEARCH REVIEW GROUP NO.: 1-23 0-00 SPONSORING OFFICECS): SD, NRR
PROJECTS INVOLVED
EIN 8 PROJECT TITLE RES UNIT RES. TJECHNICAL LEAD
1. A1010 FIRE PROTECTION RESEARCH NOTLEY D
7 PTION

THE EFFECTIVENESS OF CABLE TRAY COATING MATERIALS /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 1S PRESENTED ON THE EFFECTIVENESS OF SIX FIRE RETARDANT COATING MATERIALS AND BARRIER DESIGNS IK HORIZONAL OPEN SPACE
CONFIGURATIONS THAT ARE IN USE OR BEING CONSIDERED FOR NUCLEAR POWER PLANTS. AN ACCEPTABLE TEST METHODOLOGY WAS DEVELOPED BY
WHICH PASSIVE FIRE PROTECTION MEASURES CAN BE EVALUATED, THE TESTS DEVELOPED TAN 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.

FF 3 MPACT STATEMENT
SCHED. RESP. DATE: 06712779 ACTUAL RESP. DATE: 11/01780 USER CFFICE REVIEMWER: R, GERGUSON/E. SYLVE

¥¥¥ NRR : APPLICATION TO THE REGULATORY PROCESS wxx

THIS LETTER COMPARES THE EFFECTIVENESS OF COATING TRAY COVERS, AND CABLE INSULATION MATERIALS IN PREVENTING FIRE PROPAGATION IN
HORIZONTAL ZABLE TRAYS. SUCH CONFIGURATIONS ARE PROPOSED BY LICENSEES TO RETARD FIRE PRCPAGATION. THE RIL RECOMMENDS QA
REQUIREMENTS FOR MINIMUM THREE HOURS OF COATING AND FOR SOLID COVERING OF CABLE BUNDLE, I.E.. ND AIR PATHS THROUGH THE BUNDLE.
#¥xs NRR : IMPACT OF RESULTS »u»

MINIMAL, ALL RESULTS WITHIN THE PERFORMANCE GOALS ASSUMED IN THE FIRE HAZARDS ANALYSIS. ALITY & AN

VHE L ICENSEES €8 BROGREN. I QUALITY ASSURANCE SHOULD BE ACCORDING TO
%% NRR : COMMENTS AND REMARKS #xu

THE TEST RESULTS HAVE LIMITEC APPLICATION IN EVALUATIONS BECAUSE NO VERTICAL CONFIGURATIONS WFERE TESTED, CABLES WERE DEENERZIZED,

RANDOM FILLED PATTERN WAS USED, TEST CONFIGURATION WAS IN RELATIVELY OPEN AREA. AND EFFECT OF FIRE SI N F
NOT KNOWN. THIC PROGRAM DID NOT HAVEHSPECIFIC GOALS STATED IN TERMS OF LICENSING CONCERNI . ) el i




R1230320 %% ISSUED RILS CONTINUED *x

QFFICE: SD __ IMPACT STATEMENT
SCHED. RESP. DATE: 06/12/79 ACTUAL RESP. DATE: 07/19/79 USER OFFICE REVIEMWER:

%% SD : APPLICATION TO THE REGULATORY PROCESS w»x

THE ENGINEERING METHODOLOGY 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.

#¥¥x SD : IMPACY OF RESULTS wux (NO DATA AVAII «BLE)

%% SD : COMMEMTS AND REMARKS wwx (NO DATA AVATLABLE)
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RIL NO: 79-067 DATE ISSUED: 03719779 RIL TITLE: A COMPUTER IMPLEMENT. OF RECENT MODELS FOR EST. DOSE EQUIV.
RESEARCH REVIEW GROUP NO.: 5-24 0-00 SPONSORING OFFICE(S): NRR
EROJECTS INVOLVED

EIN 8 EROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. Boas DOSIMETRIC MODEL APPENDIX “I™ FOULKE J

RIL SUBJECT/DESCRIPTION

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

RES COMMENTS

THE INREM 11 CODE AS COMTAINED IN NURGE/CR-0114, ALSD TRANSMITTED IS VOLUME 1 OF A TABULATION OF INTERNAL RADIAICN DOSE CONVERSION
FACTORS OBTAINED USING THE INREM Il CODE. THIS TABULATION IS GIVEN IN ™ESTIMATES OF INTERNAL DOSE CQUIVALENT TO 22 TARGET ORGANS
FOR RADIONUCLIDES OCCURRING IN ROUTINE RELEASES FROM NUCLEAR FUEL-CYCLE FACILITIES,™ VOL. ', MUREG/CR-0150. THE CODE COMPUTES
REFERENCE ADULT HUMAN DOSE EQUIVALENTS FROM USER-SUPPLIED DOSIMETRIC AND METABOLIC INFORMATION. IN PRINCIPLE. INREM I1 APPROACH

IS SIMILAR TO THE ONE USED IV WASH-i400. ORGAN DOSE EQUIVALENT IS COMPUTED ~S THE SUM OF CONTRIBUTIONS FROM EACH SOURCE ORGAN
WHERE RADIOACTIVIY IS ASSUMED PRESENT; CROSS-IRRADIATION EFFECTS CAN BE ASSESSED. DOSE CONYERSION FACTORS IN NUREG/CR-0150 AND
UPCOMING VOL. 2 ARE ILLUSTRATIVE COF INREM 11 CODE USE ONLY. THEY ARE NOT ENDORSED FOR ADOPTION SINCE SOME OF THE METABOLIC

MODELS ARF SUBJECY 7O 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 ¥% ISSUED RILS CONTINUED % PAGE: 87

OFFICE: NRR IMPACT I8 {
SCHED. RESP. DATE: 03/19/79 ACTUAL RESP. DATE: 06713779 USER OFFICE REVIEWER:

¥Ed NRR : APPLICATION YO THE REGULATORY PROCESS wua

PRESENT ANALYSES OF RADIATION EXPOSURE SUCH 45 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. NRC
DOES NOT HAVE A BROADLY APPLICABLE, DOCUMENTED, CRITICALLY REVIEWED, STATE-OF-THE-ART DOSE ESTIMATION METHODOLOGY AVAILABLE T0
VARIQUS OFFICES FOR THEIR ASSESSMENT NEEDS. THE CLOSEST IS REGULATORY GUIDE 1.109, REVISION 1, 1977, WHICH REPRESENTS A CURRENTLY
APPROPRIATE APPLICAYION 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
SAFETY RESEARCH DIVISION OF THE OAK RIDGE NATIONAL LABORATORY (ORNL). THE RESEARCH DESCRIBED IN RIL #47 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
B0DY FROM INTERNALLY DEPOSITED RADIONUCLIDES. HOWEVER, ITS APPLICATION TO REGULATORY PROCESSES HAS TO WAIT UNTIL SOME ADDITIONAL
SUPPORTING RESEARCH IS COMPLETED (SEE COMMENTS/REMARKS) MOST OF WHICH ARE CON-GOING AT ORNL FUNDED BY RES AND SOME BENCH-MARK
COMPARISONS ARE MADE.

#x¥ NRER : IMPACT OF RESULTS w=s

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

%% NRR : COMMENTS AND REMARKS ¥

ICRP HAS AN ONGOING CONTRACT W/HEALTH & SAFETY RESEARCH PIV. OF ORNL TO DEVELOP REVISED NUCLEAR DATA. S-FACTORS, METABO'IC PARA-
METERS, DOSIMETRIC MODELS, EVC. FOR USE IN ICRP'S FORTHCOMING PUBLICATION ®#30. IT IS NOT KNOWN THAT ORNL INTERNAL DOSIMETRY MODEL
FOR ICRP IS SOMEWHAT DIFFERENT FROM THAT FOR HRC (INREM-II) ALTHOUGH BOTH MODELS ARE BASED ON ICRP'S TASK GROUP LUNG MODEL (1966,
1972) & EVE'S GI-TRACT MODEL (1966). ORNL 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. INCLUSICN OF A BLOOD COMPARTMENT 1S APPROPRIATE CONCEPTUALLY AS WELL
AS FROM VIEW POINT OF REALISTIC MODELING; IT IS LIKELY YO REDUCE THE ORGAN DOSE CONVERSION FACTORS PARTICULARLY FOR THE SHORTER
LIVED RADIONUCLIDES DUE TO DECAY DURING PARTIAL HOLD-UP IN BLOOD. BEICHMARKING INREM-IY RESULTS W/ICRP'S WILL BE PRUDENT BEFORE
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) OF DOSE CONVERSION FACTOR TABULATIONS ARE FOR PURPOSES OF ILLUSTRA-
TING USE OF INREM-II, & AUTHORS DO CAUTION AGAINST UNCRITICAL USE OF THESE TABLES IN RADICLOGICAL APPLICATIONS BECAUSE THEY CON-
SIDER THESE RESULTS AS PRELIMINARY. RES SHOULD BE REQUESTED TO INCLUDE TASK OF GENERATING 2 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 70 USE, BUT WHEN AVAIL, IT WILL BE PRUDENT
T0 COMPARE VALUES W/PRELIMINARY VALUES USED BY ORNL FOR NRC, & MAKE APPROPRIATE REVISION IF NECESSARY. NUCLEAR DATA DEVELOPED &
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.
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| REQUESTOR: PBC

,' RIL NO: 79-048 DATE ISSUED: 04/03/79

I

| RESEARCH REVIEW GROUP NO @ 3-02 0-00
PROJECTS INVOLVED

EIN &  PROJECT TIVLE

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

PIL SUBJECT/DESCRIPTION
A TECTONIC OVERVIEW OF THE CENTRAL MIDCONTINENT

RES_COMMENTS

SESEARCH PROJECT CONTROL SYSTEM
RESEARCH RESULTS UTILIZATION REPORTY
W% ISSUED RiIi% w»

RIL TITLE: A TECTORIC OVERVIEW OF

REPORT RUN DATE: 08/24/81
PAGE: 88

THE CENTRAL MIDCONTINENT
SPONSORING DEFICE(S): SD, NRR

RES. TECHNICAL LEAD

A TECTONIC OVERVIEW OF THE CENTRAL MIDCONTINENT™, NUREG-0382, IS THE “I5T UP-TO-DATE SYNTHESIS OF GEOLOGIC XNOWLEDGE CF THE
EARTHS CRUST IN THI STUDY AREA. IT CONTAINS THE MOST COMPLETE BIBLIOGRAPHY OF THE GEODYNAMICS OF THE AREA AND WILL AID IN NUCLEAR
POWER PLANT LICENSING. IT IS RECOMMENDED THAT THE INFORMATION AND HYPOTHESES BE USED AS INPUT YO THE DEVELOPMENY OF A TELTONIC

S. AND TD PROVIDE A B“SIS AND GUIDE FOR ONGOING STUDIES IN THE AREA.

PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.

FEICE: IMPACT STATEMENT

SCHED. RESP, DATE: 08-,03/79% ACTUAL RESP. DATE: /s 7 USER OFFICE REVIEMWER:

#x¥ 3D : APPLICATION TO THE REGULATORY PROCESS

NO COMMERT AT THIS TIME DUE TO PRELIMINARY NATURE OF THE WORK.

®¥x SD : IMPACT OF RESULTS wsx (ND DATA AVAILABLE)

#&% SD : COMMENTS AND REMARKS w»x« (NO DATA

AVAILABLE)

WE PLAN AN EXTENSIVE REVIEW WHEN THE PROJECT IS FURTHER ALONG,
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REQUESTOR: PBC RESEARCH RES?;TSEST:§{ZAT!0ﬂ REPORT PAGE: 89
s Si S WK

RIL NO: 79-069 DAIE ISSUED: 04/04/79 RIL TITLE: IN VITRO DISSOLUTION ON URANIUM PRODUCT SAMPLES
RESEARCH REVIEW GROUP NO.:@ 5-23 0-00 SPONSORING OFFJCE(S): SD
PROJECTS INVOLVED
EIN§ PROJECY TITLE RES UNIT RES. TECHNICAL LEAD
1, A1222  DBICL CHAR RAD EXP 3 DOSE ESTIMATES FOULKE J
¥ / T10N

IN VITRO DISSOLUTION OF URANIUM PRODUCT SAMPLES FROM FOUR URANIUM MILI S

RES_COMMENTS

THE MEASUREMENT OF THE SOLUBILITY OF VARIOUS FORMS OF YELLOWCAKE IN VITRO UTILIZED TWO SOLVENT SYSTEMS: A SIMULANT OF AN ULTRA-
FILTRATE OF BLOOD SERUM AND 0.'M 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 6% PERCENT OF ALL SANPLES
TESTED DISSOLVED WITH HALF-TIMES LESS THAN 16 HOURS. IDEALLY, SOLUBILITY CLASZIFICATIONS SHOULD BE BASED ON THE TISSOLUTION HALF-
TIMES OF THE PARTICULAR PRODUCT UNDER CONSIDERATION. THE DATA INDICATE THAT YELLOWCAKE SHOULD BE TREATED AS A CLASS D COMPOUND FOR
THE PURPOSE OF EYPOSURE CONTROL.

OFFICE" _SD IMPACT STATEMENT
SCHED. RESP. DATE: 08/04/79% ACTUAL RESP. DATE: /7 7 USER OFFICE REVIEWER: S. MCGUIRE

%% SD : APPLICATION TO THE REGULATORY PROCESS *%x

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.

*¥% SD : IMPACT OF RESULTS wx« (NO DATA AVAILABLE)

4% SD : COMMENTS AND REMARKS xux (NG DATA AVAILABLE)
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RIL NO: 79-050 DATE ISSUED® 04,0679 BIL TITLE: CRITICALITY SAFETY GUIDANCE
RESEARCH REVIEW GROUP NO.: 5-07 0-03 SPONSORING OFFICE(S): NMSS (77-9)
JECT N
EIN &  PROJECT TITLE PES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL 3E PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
CRITICALITY SAFETY GUIDANCE

RES COMMENTS

SINCE 1957, THE NUCLEAR SAFETY GUIDE HAS PROVIDED USERS OF FISSIONABLE MATERIAL WITH SIMPLE METHODS TO ASSURE SYSTEM SUBCRITICAL-
ITY. RESEARCH INFORMATION LETTER #50 TRANSMITS NUREG/CR-0095, "NUCLEAR SAFETY GUIDE, TID-7016, REVISION 2." THIS REVISION
UTILIZES IMPROVED CRITICALITY DATA AND COMPUTATIONAL TECHNIQUES NOT AVAILABLE IN THE PREVICUS GUIDE ISSUED IN 1961, REVISION 2
SHOULD BE REGARDED A5 A SUPPLEMENT TO PREVIOUS SUIDES SINCE IT DOES NOT MAVE INTENTIONAL CONSERVATISMS INCLUDED AS IN PREVIOUS
GUIDES. IN USING REVISION 2 OF 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.

FF : MPACT STYATEMENT
SCHED. RFor. DATE: 08706779 ACTUAL RESP. DATE: 0370380 USER OFFICE REVIEMER: R. STEVENSON

%% NMSS: APPLICATION TO THE REGULATORY PROCESS »x¥
THE REVISED NUCLEAR SAFETY GUIDE IS QUOTED 7O THE LICENSEES WHENEVER THEIR AMENDMENT OR RENEWAL OF APPLICATIONS REFER TO THE 1961
VERSIGN OF THE GUIDE AND FAIL TO RECOGNIZE NEW DEVELCPMENTS IN NEUTRON INTERACTIGN-ACTION, CERTAIN OF WHICH ARE SUMMARIZED IN THE

UPDATED GUIDE. THESE NEW DEVELOPMENTS, SOME OF WHICH HAVE RESULTED FROM NRC-SPONSORED RESEARCH, HAVE RENDER UESTIONA
PAST PROCEDURES IN THE ANALYSES OF NEUTRON INTERACTION. ST

nEx NMSS: IMPACT OF RESULTS #x» (NO DATA AVAILABLE)

AN NMSS: COMMENTS AND REMARKS #*xw (NO DATA AVAILABLE)
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&% ISSUED RILS x»

RIL NO: 79-051 DATE ISSUED: 04712779 RIL TITLE: THE CONCEPT COMPUTER CODE AND CAPITAL COSTS FOR PWR PLANTS
RESEARCH REVIEW GROUP NO.: 5-2% 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED

EIN 8 PROJECY TVITLE RES UNIT RES. TECHWICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

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

RES COMMENTS

THIS RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH UPDATING AND EXPANDING THE CONCEPT COMPUTER CODE FOR FORECASTING CAPITAL COSTS
OF PRESSURIZED WATER REACTUR PLAMTS. IN 1971 THE ATOMIC ENERGY COMMISSION AUTHORIZED POMER PLANY INVESTMENT COST STUDIES., WHICH
CULMINATED IN THE WASH-1230 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 ENERCY, THE REGULATORY ENVIRONMENT AND
THE COST OF LABOR, EQUIPMENT AND MATERIAL HAVE CHANGED SIGNIFICANTLY. THESE CHANGES DICTATED THE NECESSITY OF UPDATING THIS SERIES
OF STUDIES, AND EXPANDING THE SCOPE TO CONSIDER THE FUEL CYLLE AND THE TOTAL GENERATING COST. AS A RESULT, A PROGRAM TO STUDY,
REASSESS AND PRODUCE A NEW SET OF UPDATED REPORTS WAS AUTHORLZED AND UNDERTAKEN.

THE STUDIES IN THESE SERIES HAVE A UNIFORM SET OF ECONOMIC AND TECHNICAL CRITCERIA 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 $568,831,0'1 OR $449/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 $2°1,000.000 OR
$250/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 $/KW. THE TOTAL DIRECT CRAFT LABOR COST OF APPROXYMATELY $133,100,000 CORRESPONDS TO AN AVERAGE
HOURLY RATE OF $12.30. APPROXIMATELY 10,820,000 CRAFT LABOR MANHOURS AVERAGE AT 'UT 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.




R1230320 % ISSUED RILS CONTINUED wx PAGE: 92

F : A TAT N
SCHED. RESP. DATE: 08/12/79 ACTUAL RESP. DATE: 07712/79 USER OFFICE REVIEMWER:

X% NRR : APPLICATION TO THE REGULATORY PROCESS wuxw

THE PRINCIPAL APPLICATION OF THE INVESTMENT COST DATA IS TO UPDATE THE CONCEPT COMPUTER CODE. 1IN TURW 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 1S5 USED AS A GENERAL REFERENCE FOR SUCH
THINCS AS, COST OF COMPONENTS, QUANTITIES OF MATERIALS USED, TYPE AND QUANTITY OF LABOR, EiC.

#¥#® NRR : IMPACT OF RESULTS =xx

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 YWO 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.

WK¥ NRR : COMMENTS AND REMARKS wxu

DOE IS FUNDING THE LATEST UPDATE.
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REQUESTOR: PBC RESEARCH RESULTS UTILiZATION REPORT PAGE: 93
»% ISSUED RILS %%

RIL NO: 79-052 DATE ISSUED: 04/23/79 RIL TITLE: EARTHQUAKE INTENSITY SCALE
RESEARCH REVIEW GROUP NO.: 3-02 0-00 SPONSORING OFFICE(S): SD., NRR
BROJECTS INVOLVED
EIN ¢ EROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFFRENCE DATA Wiwl BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
EARTHQUAKE INTENSITY SCALE

RES COMMENTS

THIS MEMORANDUM TRANSMITS THE RESULTS OF COMPLETED RESEARCH ON THE SYSTEMATIC EVALUATION OF THE MACROSEISMIC DATA FILE COMPILED

FOR OVER MALF A CENTURY BY THE U.S. COAST AND GEODETIC SURVEY AND ITS SUCCESSOR ORGANIZATIONS. & NEW SEISMIC INTENSITY SCALE WAS
FORMED BY REVISION NF THE MODIFIED MERCALLI INTENSITY SCALE OF 1931, THE RESULTS HAVE BEEN PUBLISHED AS NOAA TECHNICAL MEMORANDUM,
£DS NG3DC &, "REEVALUATION OF THE MODIFICD MERCALLI Y!UTENSITY SCALE FOR EARTHQUAKES., USING DISTANCE AS A DETERMINANT.™ THE PURPOSE
UF THE STUDY WAS TO RE.ATE EARTHQUAKE INTEKSITY TO THE &' .Y RELEASED AND ITS ATTENUATION WITH DISTANCE TO PROVIDE A UNIFORM

SCALE RELATED MORE LOGL.ALLY TO THE PHYSICAL P*RAMETERS OF ACCELERATICN, VELOCITY, DISPLACEMENT AND SPECTRAL CONTENT. IT IS
SUGGESTED THAT NRC MAKE A FORMAL RECOMMENDATION TO THE U.5.G.S. THAT A NEW INTENSITY SCALE BRASED ON THIS OR A SIMILAR ANALYSIS RE
PROMULGATED 25 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

— -

¥¥% NRR : APPLICATICN TO THE REGULATORY PROCESS wxx

NONE AT THIS TIME; 100 PREMATURE.

¥e% NRR : IMPACT OF RESULTS xwx
NONE AT THIS TIME.

¥x% NRR : COMMENTS AND REMARKS wxx

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.

e e o T o T o e Py oo I R S,
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FE

PACT STATEMENT

SCHED. RESP. DATE: 08723779

¥» ISSUED RILS CONTINUED xx

ACTUAL RESP. DATE:

7/

USER OFFICE REVIEWER:

PAGE:

94

%ux SD

*%¥% SD

®%% SD

APPLICATION 70 THE REGULATORY PROCESS Mxx
NO RESPONSE RECEIVED.

IMPACT OF RESULTS X

COMMENTS AND REMARKS #xx

(NO vATA AVAILABLE)

(NO DATA AVAILABLE)
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¥% ISSUED RILS w»

RIL NO: 79-053 DATE ISSUED: 05/16/79 RIL TITLE: DEBRIS-BED COOLABILITY LIMITS
RESEARCH REVIEW GROUP NO.: 2-06 0-00 SPONSORING OFFICE(S) NRR :
PROJECTS INVOLVED

FIN & PROJECT TITLE RES UNTT RES. TECHNICAL LEAD
1. A1181 CORE DEBRIS BEHAVIOR WRIGHT R
RIL SUBJECT/DESCRIPTION

DEBRIS-BED COOLABILITY LIMITS, RESULTS FROM IN-CORE TESTS D-1, D-2 AND D-3

RES COMMENTS

THIS RIL REPORTS RECULTS 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 BSHAVIOR IS ALSO REPORTED. THIS WORK SUPPLIES KEY INFORMATION FOR VHE
ASSESSMENT OF THE RISK OF A CORE ELT ACCIDENT IN A LMFBR. 1IN THE EXPERIMENTS THE SPECIFIC BED POWER WAS MEASURED A7 WHICH LOCAL
DRYOUT OF THE SODIUM COOLANT OCCURRED IN THE BED. LOCAL DRYOUT HAD BEEN THOUGHT TO BE THE COOLABILITY LIMIT OF A CORE DEBRIS RED,
AN ASSUMPTTON 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.

OFFICE: Ni'R _IMPACT STATEMENT
SCHED. RESP. DATE: 09/16/79 ACTUAL RESP. DATE: 11/09/79 USER OFFICE REVIEWER: J. MEYER

#%*% NRR : APPLICATION TO THE REGULATORY PROCESS ¥-¥

SINCE THERE IS NO LMFB" LICENSING ACTIVITY #¢ THE PRESENT . “° THERE IS NO IMMEDIATE APPLICATION OF THESE EXPERIMENTAL RESULTS TO
THE REGULATORY PROCESS. HOWEVER, IF THE LMFBR LICENSING AGAIN BECOMES ACTIVE, THIS PROGRAM HAS APPLICATION TO POST ACCIDENT HEAT
REMOVAL FO!LOWING A CORE DISRUPTION ACCIDENT, IN PARTICULAR TO AN ASSESSMENT WHETHER A DEBRIS-BED IS COULABLE IN PLACE.

%% NRR : IMPACT OF RESULTS »x*x%

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 FRCM 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 FISSION HEATING AND WERE NON
PROYOTYPIC.

%% NRR : COMMENTS AND REMARKS ¥

THE GOALS 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. ATTEMPTVING TO GAIN DETAILED INFOR-
MATION FROM IN-PILE EXPERIMENTS MAY NOT BE COST EFFECTIVE.
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R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 96
w% ISSUED RILS %
RIL NQ: 79-056 DATE ISSUED: 05/15/79 RIL TITLE: ThE SET EQUATION TRANSFORMATION SYSTEM
RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICECS): NRR, NMSS
T VOLV
EIN 8  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LAYER DATE

RIL SUBJECT/DESCRIPTION
THE SET EQUATION TRANSFORMATION SYSTEM

RES COMMENTS

*3 A RESULT OF THE WORK PERFORMED '‘E SETS COMPUTER CODE PRO'ECT, AN IMPROVED VERSION OF THE SETS CODE HAS BEEN DOCUMENTED AND
1ADE AVAILABLE FOR USE BY NRC CONTRs~ JRS AND PERSONNEL FUR PROJECTS REQUIRING AN EFFICIENT TOOL FOR THE ANALYSIS OF COMPLEX
SYSTEMS.

THE MAJOR RESULTS OF THE SETS PROGRAM HAVE BEEN:

(1 gEVEEOPHENT OF AN AUTOMATIC TREE DECOMPOSITION ALGORITHM WHICH IS CURRENTLY BEING INCORPORATED INTO THE STANDARD VERSION
F SETS;
(2) DEVELOPMENT, IN PRELIMINARY FORM, OF BASIC MINIMAL CUT SET QUANTIFICATION PROCE JURES:;
(3) DEVELOPMENT OF A STANDARDIZED VERSION OF THE 3ETS CODE FOR THE CDC 6600 COMPUTER, AND INSTALLATION OF THIS VERSION OF THE CODE
AT THE BROOKHAVEN NATIONAL LABORATORY COMPUTER CENTER FOR USE BY NRC PERSONNEL; AND
PREPARATION OF A SETS USERS' MANUAL ORIENTED SPECIFICALLY FOR THE FAULT TREE ANALYST.




R1230320 % ISSUED RILS CONTINUED w« PAGE: 97

PACT TEMENT
SCHED. RESP. DATE: 09715779 ACTUAL RESP. DATE: 07/272/79 USER OFFICE REVIEWER: S. HANAUER

%u% NRR : APPLICATION TO THE REGULATORY PROCESS wxx

THE IMPROVED VERSION OF THE SET EGUATION TRANSFORMATION SYSTEM (SETS) IS A COMPUTER CODE FOR EVALUATING LARGE FAULT TREES. THERE
ARE CURPENTLY TWO ACTIVITIES WITHIN NRR THAT USE FAULT TREES AS AN ANALYSIS METHOD. THESE TWO ACTIVITIES ARE GENERAL TASK NO. A-17
AND THE VITAL AREA ANALYSTS. THE SETS CODE PROVIDES THE NRC STAFF WITH THE CAPABILITY TO INDEPENDENTLY AUDIT THE RESULTS OF
ANALYSES THAT ARE BASED ON FAULT TREES, ALTHOUGH IN THE CASE OF TASK NO. A-17, THE CONTRACTOR WHO DEVELOPS THE FAULT TREE ALSO USES
SETS CODZ TO ANALYZE THE FAULT TREE. THE AVAILABILITY GF THE SETS CODE ALSO “ROVIDES A TOOL FOR FUTURE USE BY THE NRC STAFF IN
APPLYING FAULT TREE METHODS TO THE LICENSING PROCESS.

THE SETS CODE IS AN IMPORTANT FEATURE IN THE METHODOLOGY (COMPUTER CODE) USED TO IDENTIFY TYPE I VITAL AREAS (I.E., "....THOSE AREAS
H25R§IN 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 IS5 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 OPERATING PLANY REVIEWS AND WILL ALSO BE AN ONGOING REQUIREMENT IN
OPERATING LICENSE REVIEWS.

*%% NRR : IMPACT OF RESULTS w*x

THE SETS CODE HAS NO DIRECT IMPACT ON THE LICENSING PROCESS BUT IN THE FUTURE IT WILL PERMIT THE NRC STAFF TC 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.

¥%%k NRR : COMMENTS AND REMARKS xx¥

TH. SETS CODE 1S ONE OF SEVERAL COMPUTER CODES THAT CAN BE USED TO EVALUATE FAULT TREES, INCLUDING EVALUATION FOR COMMON CAUSE
FAILURES. NO ATTEMPT HAS BEEN MADE HERE TO DETERMINE THE RELATIVE EFFECTIVENESS OR EASE OF USING THESE VARIOUS CODES.
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RIL NO: 79-055 DATE ISSUED: 05729779 RIL TITLE: CONCEPT COMPUTER CODE & CAPITAL COST/SULFUR COAL PLANTS
RESEARCH REVIEW GROUP NO,: 5-21 0-00 SPOMSORING OFFICE(S): NRR
BROJECTS INVOLVED
EIN &  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

£ECT/ PTION
THE CONCEPT COMPUTER CODE AND CAPITAL CUST FOR HIGH AND LOW SULFUR COAL PLATS ~ 1200 MWE

RES COMMENTS

THIS MEMORANDUM TRANSMITS THE RESULTS OF COMPLETED RESEARCH UPDATING AND EXPANDING THE CONCEPT COMPUTER CCDE 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 RFFEPENCE DESIGN IS $465,6498,333 OR $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 $402,825,229 OR $324/KW BASED ON JU — 1,
1976 PRICES. THE TOTAL BASE CONSTRUCTION CUST FOR THE COAL-FIRED POWER PLANT (1000 MWE NET OUTPUT) REFERENCE IS WASH-1230 WHICH
DID NOT HAVE FLUE GAS DESULFURIZATION IS5 APPROXIMATELY ©1764,000,000 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 MAVE BEEN REVIEWED EXTENSIVELY WHILE IN PROGRESS BY TH.L RES PROJECT MANAGER AND VARIOUS STAFF MEMBERS FROM NRR.

RES RECOMMENDS THAT THE UPDATED METHODOLOGY BE USED BY NRR FOR APPLICATION TO THE IDENTIFIED REGULATORY NEED (RR-NRR-76-6).

F : RR MPACT ATEMEN
SCHED. RESP. DATE: 09/29,79 ACTUAL RESP. DATE: =T USER OFFICE REVIEMER:

#¥% NRR : APPLICATION TO THE REGULATORY PROCESS sxx
THE PRINCI'AL APPLICATION OF THE INVESTMENT COST DATA IS TO UPDATE THE CONCEPT COMPUTER CODE. 1IN TURN THE CONCEPT CODE IS USED TO
ESTIMATE CAPITAL COST FOR DIFFERENT SIZE PLANTS, DIFFERENT REGCIONS 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 GENERAL REFERENCE F
THINGS A5, COST OF COMPONENTS, QUANTITIES OF MATERIALS USED, TYPE AND QUANTITY OF LABOR, ETC. ’ e Ty o

%% NRR : IMPACT OF RESULTS w%x»
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 TH
PERMITTED THE STAFF TO PERFORM THESE ANALYSIS MORE EFFICIENTLY AND QUICKLY THAN IF THE CONCEPT CODE WERE NOTUAVA?LABLE.CONCEPt

€%¥ NRR : COMMENTS AND REMARKS ¥xx
DOE IS FUNDING THE LATEST UPDATE.
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*% ISSUED RILS wx

RIL NO: 79-056 DATE ISSUED: 07/25/79 RIL TITLE: EFFECTS OF NUCLEAR POWER PLANTS ON COMMUNITY GROWTH
RESEARCH REVIEW GROUP NO.: 5-2t 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED

EIN ® BROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

BIL SUBJECT/DESCRIFTION
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 T 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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REQUESTOR: PBC RESEARCH RESULTS UTILIZAVION REPORT PAGE:
%% ISSUED RILS w¥
RIL _NO: 79-057 DAT: ISSUED: 08710779 RIL TITLE: SMALL SCALE ECC B.” 55 RESEARCH RESULTS
RESEARCH REVIEW GROUP NO,: 1-06 v i3 SPONSORING OQFFICE(S): NRR
PROJECTS INVOLVED
FIN 8  PROJECT TITLE RES UNIT RES. TECHNTZ*\ LEAD

REFEREN' E DATA WILL BE PROVIUED AT & LATER DATE

RIL SUF JECT/DESCRIPTION
SMALL ,CALE ECC BYPASS RESEARCH RESULTS

RES COMMENTS

JNALYTICAL AND EXPE" "MENTAL STUDIES OF STEAM-WATER MIXING EFFECTS ON THE PEN.TRATION OF COOLING WATER IN SMALL MODELS CF PWR
UFSSELS HAVE BEEN CONDUCTED OVER THE PAST FIVE YEARS AT BATTELLE COLUMBUS L/BORATORIES AND CREARE, INC. FISCAL YEAR 1979 MARKED
THL COMPLETION OF THE BULK CF THIS WORK AND A RESEARCH INFORMATION LETTER SUMMARIZING THE FINDINGS WAS PREPARED. THE PHENDMENA
INFLUENCING COODLING WATER PENETRATION IN THE SMALL 1215 AND 2715 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 PWF HAVE BEEN PERFORMED AND COMPARISONS MADE WITH LOFT DATA. THE
SMALL SCALE TESTS SUPPORT THE NEED FOR ADDITICmaw. TESTS AT LARGER SCALE, BUT PROVIDE EVIDENCE OF THE CONSERVATISM IN ThHE MODELS
USED IN THE LICENSING PROCESS.

¥x%%% NO OFFICE IMPACT STATEMENTS »xXxx
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 102
%% ISSUED RILS #¥%

RIL NO: 79-058 DAYE ISSUED: 08729779 RIL TITLE: COMPAR. OF SIMUL. MODELS USED IN ASSESNG. PWR. PLNT. INDUCED
RESEARCH REVIEW GRQUP NO.: 5-15 0-00 SPONSORING OFFICE(S): NRR

PROJECTS INVOLVED
EIn 8 EROJECT 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

Rf - _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 POMWER PLANT
INDUCED 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 DETERMINED THAT NO PRESENTLY EXISTING MODEL CAN BE USED T0
MAKE QUANTITATIVE IMPACT PREDICTIONS,

¥uu¥® NO OFFICE IMPACT STATEMENTS axxxx
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 103
wx ISSUED RILS =x

RIL NO: 79-059 DATE ISSUED: 09/21/79 RIL TITLE: TRANSIENT FUEL ROD BEHAVIOR CODE: FRAP-T4
RESEARCH REVIEW GROUP NO,: 1-12 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED

EIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE UATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
TRANSIENT FUEL ROC BEWAVIOR CODE: FRAP-T4

R NT

FRAP-T4 IS A BEST-ESTIMATE COMPUTER CODE THAT CALCULATES THE THERMAL AND MECHANICAL RESPONSE OF A NUCLFAR FUEL ROD DURING NORMAL,
OFF-NORMAL, AND TRANSIENT CONDITIONS. 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
L05S-0F-COOLANT FLUID TEST PROGRAM AT THE IDAHO NATIONAL 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 VIA DATA CO/IPARISONS, 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.

uxu%% NO OFFICE IMPACT STATEMENTS ioexxx
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1 PESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
:5§32353u: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 104
% JSSUED RILS »»

RIL NO: 79-060 DATE ISSUED: 1012779 RIL TITLE: SEISMICITY AND TECTONIC RELAT. OF THE NEMAHA UPLIFT IN OK.
RESEAR. .. REVIEW GROUP ND,: 3-02 0-00 SPONSORING OFFICE(S): NRR ;
PROJECTS INVOLVED

EIN & PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

R T/ RIPT
SEISMICITY AND TECTONIC RELATIONSHIPS OF THE NEMAHA UPLIFT IN OKLAHOMA

RES COMMENTS

LI0LOGIC AND SEISMOLOGIC INVESTIGATIONS OF THE NEMARA UPLIFT BEGAN ON OCTOBRER 1, 1976. THE GEOLOGICAL STUDIES HAVE FOCUSED, THUS

FAR, ON THE CONSTRUCTION OF A SERIES OF STRUCTURE-CONTOUR MAPS ON KEY STRATIGRAPHIC HORIZONS: THE TOP OF THE ORDOVICIAN VIOLA L
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 GECLOGIC HISTORY OF THE NEMANA

RIDGE. IT APPEARS THAT THE UPLIFT AND ASSOCIATED FAULTS BEGAN IN EARLY PENNSYLVANIAN TIME AND THAT TECTCONIC AC IVITY CEASED IN

MIDDLE PENNSYLVANIA TIME, AT LEAST IN CENTRAL OKLAHOMA,

A DISCUSSION OF BASEMENT ROCKS IN CENTRAL OKLAHOMA 1S INCLUDED WITHIN THIS REPORT., THE SEISMOLOGICAL STUDIES HAVE CCNCENTRATED ON
THE INSTALLATION OF EIGHT SEISMOMETERS IN SUCH A WAY AS TO INCLUDE DETAILCD COVERAGE OF THE ENTIRE RIDGE IN COKLAHOMA AS WELL &F
MOST OF THE REMAINING AREAS OF OXLAHOMA.



R1230320 %¥ ISSUED RILS CONTINUED #x PAGE:

QFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 02/12/80 ACTUAL RESP. DATE: 11709779 USER OFFICE REVIEWER:

¥¥% NRR : APPLICATION YO THE RFGULATORY PROCESS *x»

IT IS RECOMMENDED THAT THE INFORMATION CONTAINED IN NUREG/CR- 750 BE CONSIDERED BY THE OFFICE OF NUCLEAR REACTOR REGULATION AS

INPUT INFORMATION TO THE DEVELOPMENT OF A TEC ONIC PROVINCE OR .CISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND
GUIDE FOR ONGOING STUDIES IN TIHE AREA.

#ux NRR : IMPACT OF RESULTS »xx

THE AVAILABILITY OF THE RESEARCH HAS BROADENED OUR DATA BASE FOR THIS REGION BUT CURRENTLY HAS NO DIRECT IMPACT ON OUR LICENSING
ACTIVITIES. THE GEOLOGIC AND SEISMIC DATA SASE AVAILABLE IN THIS REPORT 1S INSUFFICIENT TO COMPLETELY EVALUATE THE AREA EXCEPT ON
A PRELIMINARY BASIS. A SEISMOTECTONIC MODEL FOR THE NEMAHA UPLIFT IN OKLAHMOMA MUST ALSO BE BASED IN PART ON CONCEPTS DEVELOPED
FROM RESULTS OF THE STUDIES AND MUST CONSIDER VERTICAL AND LATERAL VARIATIONS IN COMPOSITION AND PHYSICAL PROPERTIES OF THE NEMAHA
UPLIFT.

%% NRR : COMMENTS AND REMARKS xxx

THIS NUREG CONSTITUTES PART OF 2 LARGF DATA CATHERING AND SYNTHESIS EFFORT FOR THE NEMAHA RIDGE ARES. THE TOTAL IMPACT CANNOT BE
ASSESSED UNTIL THE OVERALL PROGRAM 1S COMPLETED AND SYNTHESIZED WITH SEISMIC MONITORING DATA. THIS WILL TAKE SEVERAL YEARS.
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RIL NQ: 79-061 DATE ISSUED: 11710779 RIL TITLE: MOLTEN SODIUM INTERACTION WITH BASALT CONCRETE
RESEARCH REVIEW GROUP NO.: 2-06 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED

EIN®  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

R:FERENCE DATA WILL BE PROVIDED AT A LATER DATE

R1. SUBJECT/DESCRIPTION
MOLTEN SODIUM INTERACTION WITH BASALT CONCRETE

RES MMENT

LARGE SCA'"™ MOLTEN SODIUM-BASALT CONCRETE TESTS WERE CARRIED OUT IN SUPPORT OF THE NRC STAFF POSITION THAT V."7RQUS SODIUM-CONCRETE
REACTIGNS 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 EITMER BARE CONCRETE OR BENEATH A DEFECTED STEEL LINER. DEFECTS AS SMALL AS 0.6 X 15 CM. DO NOT
@i BUT PERMIT ESSENTIALLY ALL OF 1HE SODIUM TO REACT WITH THE CONTRETE WHILE THE REACYION PRODUCTS DEFORM THE LINER. SILICEOUS
FiceBRICK INSULATING LAYEKS BENEATH THE LINERS AL50 REACT READILY WITH THE SODIUM. IF THE SIDE WALLS ARE EXCLUDED, THE TOTAL
CONCRETE PENETRATION IS ABOUT 50% OF THE INITIAL SODIUM POOL DEPTH




R1230320 *» ISSUED RILS CONTINUED wx PAGE: 107
QFFLCE: P TAT T
SCH.D. RESP. DATE: 03/10/80 ACTUAL RESP. DATE: 11,0979 USER OFFICE REVIEWER:

¥%: {RR : APPLICATION TO THE REGULATORY PROCESS xux

AS INDICATED IN DR. LEVINE'S LETTER OF OCTOBER 11, 1979, NRR P"QUESTED (CASE f0 LEVIME 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 SUSPENDFD. THERE IS NO LICENSING ACTIVITY ON CRBR AND ITS FUTURE IS UNCERTAIN.
THE FFTF IS ESSENTIALLY COMPLETE, THEREFORE, THE INTEREST IN Thi5 EFFORT FOR LMFBR'S IS GENERIC, IN NATURE. THE MOST DIRECY
APPLICATION OF THE REMAINDER OF THIS EFSQRT MAY BE TOWARDS THE PROTOTYPE LARGE BREEDER STUDY.

%%% NRR : IMPACT OF RESULTS =xx

THE RESULTS OF THIS WORK STRONGLY INFLUENCED THE ADVICE AND RECOMMENDATIONS GIVEN TO THE FFTF PROJECT REGARDING THE ADEQUACY OF
EXISTING FFTF CONTAINMENT 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, OXYGEN, 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.

¥x¥ NRR : COMMENTS AND REMARKS *xx
FUTURE GENERIC STUDIES OF OTHER CONCRETE AGGRAGATES, CELL CONFIGURATIONS (CYLINDRICAL, RECTANGULAR) SHOULD BE CONDUCTEL AS WELL AS

TESTS WITH AND WITHOUT FLAWED LINERS. (FLAWS SIMULATING WELD CRACKS SHOULD BE CONSIDERED.) DIFFERENT TYPES OF FIREDRI K (E.G.,
COMMERCIAL MGO, AL203, ZR02) SHOULD BE EXAMINED IN TERMS OF COMPATIBILITY WITH SODIUM AND ABILITY TO PROTECY THE CONCRETE.
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¥ ISSUED RILS =%

RIL _NO: 79-062 DATE ISSUED: 11701779 RIL TITLE: NEW MADRID SEISMOTECTONIC STUDY
RESEARCH REVIEW GROUP NO.: 3-02 0-00 SPONSORING OFFICE(S): NRR. SD
PR T VoLY
FIN 8 PROJECT TITLE RES_UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
NEW MADRID SEISMOTECTONIC STUDY

RES COMMENTS

AN IMPORTANT GOAL OF THE RESEARCH PROCRAM IS TO PRODUCE USEFUL SEISMOTECTONIC AND SEISMIC ZONING MAPS FOR THE STUDY AREA.
FISCAL YEAR 1978 WAS THE SECOND YEAR OF A FIVE-YEAR PROGRAM. RESULTS OF AEROMAGNETIC SURVEYS FUNDED IN FY 77 WERE INTEGRATED WITH
PREVIOUSLY EXISTING DATA IN ADJACENT AREAS. EXTENSIVE GRAVITY SURVEYS WERE MADE IN KENTUCKY AND INDIANA NEAR THE INTERSECTION OF

THE 38TH PARALLEL LINEAMENT aAND THE NORTHEASTERN EXTENSION OF THE NEW MADRID SEISMIC ZONE. THE STATICNS WERE GRAVIMETRICALLY
CONSTRUCTED. AN INTERESTING RELATIVE POSITIVE ANOMALY OCCURS PARALLEL TO THE WABASH VALLEY FAULY SYSTEM.

OFFJCE: NRR 1MPACT STATEMENT
SCHED. RESP. DATE: 03701780 ACTUAL RESP. DATE: 11713779 USER OFFICE REVIEWER: R. JACKSON

%% NRR : APPLICATION TO THE REGULATORY PRCOCESS w*x#x

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 TU PROVIDE THE BASES FOR A MORE REALISTIC APPRAISAL OF THE EARTHQUAKE
RISKS IN THE SITING OF NUCLEAR FACILITIES IN THE NORTH AMERICAN MID COUNTINENT. IT IS RECOMMENDED THAT THE INFORMATION CONTAINED IN
NUREG'S 0739 AND 0450 BE USED AS A BASIS FOR CONTINUING RESEARCH, AS INPUT YO THE EVALUATION 9F SEISMIC RISK IN THE REGION WITHIN
AND AROUND THE MISSISSIPPI EMBAYMENT, AND AS A CONTRIBUTICN TO OUR UNDERSTANDING OF INTERPLATE TECTONICS IN GENERAL.

®X¥% NRR : IMPACT OF RESULTS ¥x»

THE RESEARCH EFFORT THUS FAR HAS INCREASED QUR CURRENT D 7A BASE AND OUR UNDERSTANDING OF EARTHQUAKE AND FAULT PHENOMENA IN THE
MISSISSIPPI EMBAYMENT REGION, BUT AS YET NO DIRECT IMPACT IN LIZENSING.

#x# NRR : COMMENTS AND REMARKS *¥#

NUREG'S 0739 AND 0450 SUMMARIZE THE STUDIES AND RESULTS OF THE FIRST TWO YEARS OF A FIVE YEAR PROGRAM, THEREFORE, IT IS TO0O EARLY
TO ASSESS THE IMPACT ON NUCLEAR POWER 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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RIL NO: 79-063 DATE ISSUED: 11/01/79 RIL YITLE: LOFT REACTOR SAFETY PROGRAM RESEARCH RESULTS
ROUP NO.: 1-01 0-00 SPONSORING OFFICE(S): NRR
c NVO
FIN PROJECT 1ITLE RES UNIT RES. TECHNTCAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
LOFT REACTOR SAFETY PROGRAM RESEARCH RESULTS FROM NUCLEAR LOSS-OF-COOLANT EXPERIMENTS L2-2 AND L2-3

RES_COMMENTS

THE 2ND LOFT RIL SUMMARIZED THE RESULTS OF THE FIRST TWO NUCLEAR LOCE'S PERFORMED AT THE LOFT FACILITY IN FY 1979. THE TWO TESTS
ARE PART OF THE L2 LARGE COLD LEG BREAK EXPERIMENTS. L2-2 WAS CONDUCTED OF A LINEAR HEAT GENERATION RATE OF BKW/FT AND L2-3 WAS
AT 12 KW/FT. BOTH TESTS, WHICH ASSUMED AVAILABILITY O OFF-SITE POWER, DISPLAYED A DOUBLE REVERSAL OF CORE FLOW DURING DEPRESSUR-
IZATION. THE RETURN TO POSITIVE CORE FLOW WAS SUFFICI: T0 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 GF THE OBSERVED
PHENOMENA. ALL OF THE BEST-ESTIMATE CODES USED TO PRE T L2-3 PREDICTED GENERALLY HIGHER CLADDING TEMPERATURES THAN WERE
MEASURED.

#wx%¥ NO OFFICE IMPACT STATEMENTS  Mxwxx
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RIL NO: 79-064 BATE ISSUED: 11,05/79 RIL TITLE: REVISED & AUGMENTED LIST OF EARTHQUAKE INTENSITIES FOR KA.

GROUP ND.: 3-02 0-00 SPONSORING OFFICE(S): NRR, SD

PROJECTS INVOLVED
EIn % PROJECT TVITLE RES UNIT BES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTICON
A REVISED AND AUGMENTED LIST OF EARTHQUAKE INTENSITIES FOR KANSAS, 1867-1977

R NT

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 HQUAK® BE DETERMINED AS ACCURATELY AS POSSIBLE.

THE INVESTIGATION INC.UDED A REVIEW OF THE REFERENCES CITED FOR KANSAS EARTHQUAKES BY AUTHORS OF PREVIOUSLY PUBLISHED STATE,
REGIONAL, AND NATIONAL EARTHQUAKE LISTINGS. 1IN ADDITION, OLD NEWSPAPER FILES, MICROFILMS, AND OTHER RECORDS AT THE UNIVERSITY OF
KANSAS AND THE KANSAS STATE HISTORICAL SOCIETY WERE SEARCHED FOR REFORTS WHICH MAY HAVE BEEN PREVIOUSLY OVERLOOKED OR NOT RECORDED.

THIS REPORT INCLUDES A COMPLETE LIST OF ALL FELT REPORTS COMPILED DURING THIS STUDY.




R1230320 %% ISSUED RILS CONTINUED xx PAGE: 11y

R A I -
SCHED. RESP. DATE: 03-/05/80 ACTUAL RESP. UATE: 12705779 USER OFFICE REVIEWER: J. KNIGHT

M¥% NRR : APPLICATION TO THE REGULATORY PROCESS *x«

THE GOAL OF THIS RESEARCH WAS TO REVIEW THE REPORTS OF ALL EARTHQUAKES WHOSE EPICENTT 'S WERE WITHIN THE BOUNDARIES OF KANSAS.

THIS RESt RCH 15 PART OF A COODPERATIVE GEOLOGIC, SEISMIC, AND GEOPHYSICAL RESEARCH PROGRAM BY SEVERAL STATE GEOLOGICAL SURVEYS THAT
IS SEEKIN® TO DEFINE THE STRUCTURAL SE(TING AND TECTONIC HISTORY OF THE NEMAHA UPLIFT AND THE MIDCONTINENT GRAVITY ANOMALY IN ORDER
10 PROVIDt THE BASES FOR A MORE REALISTIC APPRAISAL OF THE EARTHQUAKE RISKS IN THE SITING OF NUCLEAR FACILITIES IN THE NORTH
AMERICAN .1I" CONTINENT. IT IS RECOMMENDED THAT THE INFORMATION CONTAINED IN NUREG/CR-0294 BE USED AS A BASIS FOR CONTINUING
RESEARC.1 AND AS INPUT TO THE EVALUATION OF SEISMIC RISK IN THE REGION WITHILi AND AROUND THE NEMAHA UPLIFT.

¥¥% NRR : IMPACT OF RESULTS »x¥x

THE RESEARCH EFFORT THUS FAR HAS INCREASED OUR CURRENT DATA BASE AND DUR UNDERSTANDING OF EARTHQUAKE PHENOMENA IN THE VICINITY OF
THE NEMAHA UPLIFT, BUT AS YET HAS HAD NO DIRECT IMPACT ON LICENSING. NURES/CR-0294 HAS BEEN REFERENCED BY AN INTERVENOR IN THE
WOLF CREEK HEARING. THE INTERVENOR REQUESTED THE STAFF TO REASSESS THE SAFE SHUTDOWN EARTHOUAKE (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 » THE WOLF CREEK SITE
WAS STILL ADEQUATELY CONSERVATIVE.

%% NRR : COMMENTS AND REMARKS *x¥x

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
AND SYNTHESIZED 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
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 GEOLOGICAL SURVEY. THAT ORSERVATION 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
ACREES 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 3UILDING DAMAGE
EQUIVALENT TO INTENSITY VII OCCURRED OVER AN AREA AT ! TAST 200 KM ACROSS. PINPOINTING THE EPICENTER WITHIN THAT AREA MAY BE BEYOND
THE RESOLVING POWER OF THE PRESENT DATA.
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BIL _NO: 79-065 DATE ISSUED: 11/05/79 RIL TITLE: BEDROCK GEOLOGIC MAP OF MARLBOROUGH & SHREWSBURY, MA
RESEARCH RFVIEW GROUP NO.: 3-01 0-00 SPONSORING OFFICE(S): NRR, SD
PROJESTS INVOLVED
EIN & PROJECY TITLE RES UNIT RES, TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION

RECONNAISSANCE BEDROCK GEOLOGIC MAP OF MARLBOROUGH QUADRANGLE, MA AND RECONNAISSANCE BEDROCK GEOLOGIC MAP OF
SHREWSBURY QUADRANGLE, MA

RES CCMMENTS

THE MAPS TRANSMITTED BY THIS RIL ARE PRODUCTS OF THE NEW ENGLAND SEISMOTECTONIC STUDY WHICH IS A PROGRAM OF INVESTIGATIONS TO
BETTER UMDERSTAND THE MANIFESTATIONS AND CAUSES OF SEISMICITY IN NEW ENGLAND AND ADJACENT AREAS TO ASSESS THE SEISMIC HAZARD TO
PROCPECTIVE NUCLEAR POWER PLANTS IN THE REGION. RES RECOMMENDS 1) THA™ SP AND NRR CONSIDER T/ E MAPS AS INPUT TO THE DEVELOPMENT
OF A TECTONIC PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO ,J°UVIDE 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

#%#% NRR : APPLICATION i) THE REGULATORY PROCESS wx»

THESE TWO GEOLGGIC MAPS ARE PRODUCTS OF THE NEW ENGLAND SEISMOTECTONIC STUDY, WHICH IS A PROGRAM OF INVESTIGATIONS TO ASSESS THE
SEfSMIC HAZARD OF THE REGION. THEY CONTAIN THE KIND OF DETAIL THAT 1S NEEDED IN AREAS OF COMPLEX MAJOR FAULTING AND/OR RELATIVELY
HiGH ScISMICITY. THEREFORE, IT IS RECOMMENDED THAT THE MAPS BE CONSIDERED AS INPUT INFORMATION YO THE DEVELOPMENT OF A SEISMOTEC-
TONIC PRUVINCE MAP AND AS A BASIS FOR CONTINUED STUDY IN THE AREA.

¥x NR? : IMPACT OF RESULTS mxx

THE DATA ON THE MAPS HAVE NO DIRECT IMPACT ON LICENSING ACTIVITIES, BUT HAVE ADDED TO THE STAFF'S GENERAL KNOWLED REGA NG T
MOST GEOLOGICALLY COMPLEX AREA IN WEW ENGLAND. THEY CONFIRM THAT THERF IS A MAJOR STRUCTURAL BOUNDARY SEPARATINGGEOU$SE:g§EgN .
FMASSACHUSETTS FROM THE REST OF THE NEW ENGLAND PIEDMONT PROVINCE. NO EVIDENCE OF RECENT MOVEMENT ON THE FAULTS WAS FOUND.

k%% 4RR : COMMENTS AND REMARKS x¥x

THE CENEFITS OF INVESTIGATIVE EFFORTS SUCH AS THIS WILL NOT BE FULLY REALI2 D UNTIL OTHER GEOLOGICALLY COMPLEX AND/OR RELATIVELY
HICH SEISMIC AREAS ARE STUDIED AND ALL THE INFORMATION SYNTHESIZED AND INTERPRETED AT THAT
THE CONSTRUCTION OF A SEISMOTECTONIC PROVINCE MAP. VIRE"THS TR WIS MRS e

L il A Dt s,
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RIL NO: 79-06s DATE JSSUED: 11/06779 RIL TITLE: STUDY OF REGIONAL TECTONICS & SEISMICITY OF E. KANSAS
RESEARCH REVIEW GRC /P NO.: 3-01 0-00 SPONSORING OFFICE(S): NRR, SD
PROJECTS INVCLSED
FIN & PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. B6112 TECT & SEIS OF KANCAS STEUER N
RIL SUBJECT/DESCRIPTION
A STUDY OF THE REGIONAL TECTONICS AND SEISMICITY OF EASTERN KANSAS - SUMMARY OF PROJECT ACTIVITIES AND RESULTS TO THE END OF THE
SECCND YEAR OR SE®TEMBER 30, 1978
RES COMMENTS

THIS RIL TRANSMITS RESULTS TO SEPTEMBER 30, 1978 OF THE STUDY CONDUCTED OF THE EARTH SCIENCE PARAMETERS OF THE NEMAHA UPLIFT AND
THE MIDCON) INENT GRAVITY ANOMALY GEOLOGIC STRUCTUCTURES. THE INFORMATION GAINED IS OF VITAL IMPORTANCE IN THE SITING AND
LICENSING OF NUCLEAR POWER PLANTS, THIS RIL PRESENTS PROJECT WORK COMPLETED IN PHASES I AND II OF A 3-PHA® PROJECT AND PRESENTS
1) EXISTING DATA SYNTHESIS, AND 2) ACQUISITION OF NEW DATA, SEISMIC NETWORK INSTALLATION AND OPERATION

RES RECOMMENDS THAY SD AND NRR CUNSIDER THIS AS INPUT TO THE DEVELOPMENT OF A TECTONIC PROVINCE OR SEISMIC ZONING MAP OF THE
EASTERN U.S. AND A BASIS AND GUIDE FOR ONGOING STUDIES IN THE AREA.

DOCUMENT ISSUED: (UREG/CR-0666 (ALSC SEE RIL #70, 11/19/79 AND NUREG/CR-0875).



R12303290 *% ISSUED RILS CONTTNUED xx PAGE: 116

PACT By I
SCHED. RESP, DATE: 03706780 ACTUAL RESP. DATE: 12713779 USER OFFICE REVIEWER: J. KNIGHT

%% NRR : APPLICATION TO THE REGULATORY PROCESS wxx

THE PURPOSE OF THIS KANSAS RESEARCH IS TO GAIN A BETTER UNDERSTANDING OF THE SOURCES OF EARTHQUAKES THAT HAVE OCCURRED IN THE
REGION. THE KANSAS EFFORT IS A PART UF 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 APPLIES TO THE SITING, DFSIGN AND REEVALUATION OF NUCLEAR FACILITIES LOCATED WITHIN THE STUDY REGION,

%% NRR : IMPACT OF RESULTS »xx

THIS RESEARCH EFFORT HAS INCRZASED OUR GEOLCGICAL, GEOPHYSICAL AND SEISMOLOGICAL DATX BASE OF EASTERN KANSAS, BOTH THROUGH THE
ACQUISITION AND GENERATION OF NEW INFORMATION AS WELL AS THROUGH A COMPILATION AND EVALUATION OF PREVIOUSLY EXISTING DATA. THIS
KANSAS RESEARCH EFFORT, IN PARTICULAR, HAS STRENGTHENED OUR CONFINENCE IN THE PREVIOUS GEOSCIENCES DECISIONS MADE IN CONJUNCTION
WITH THE SITING AND LICENSING OF THE WOLF CREEK SITE IN COFFEY COJNTY, 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.

K¥% NRR : COMMENTS AND REMARKS #xx

ALTHOUGH ITS CONCLUSIONS ARE PRELIMINARY (IT CONSTITUTES ONLY A TWO-YEAR SEGMENT OF A FIVE-YEAR PROGRAM INVOLVING SCVERAL STATES),
THIS KANSAS RESEARCH REPORT (NUREG/CR-0666) IS A WELL THOUGHT OUT AND EXECUTED EFFORY CON” NING CONSIDERABLE VALUABLE DATA THAT
HAS NOT ONLY INCREASED OUR KNOWLEDGE, ON A BROAD SCALE, OF MID-CONTINENT TECTONICS> BUT H . MORE DIRECTLY, PROVIDED ADDITION:L
SPECIFTC INFORMATION FOR EASTERN KANSAS. THIS NEW INFORMATION HAS NOT CAUSED LICENSING DELAYS. FUTURE LICENSING ACTION,
INVOLVING NOT ONLY WOLK CREEK BUT OTHER NUCLEAR CACILITIES THAT MAY BE LOCATED WITHIN THE REGION SHOULD BE EXPEDITED AS A RESULT
OF THESE STUDIES. WE STRONGLY RECOMMEND CONTINUATION OF THE KANSAS RESEARCH PROGRAM.

SEISMOLOGICALLY, HOWEVER, THE NRR STAFF QUESTIONS THE KANSAS GEOLOGICAL SURVEY'S (KGS) RATIONALE FOR THE RELOCATION OF TWO EVENTS
(1867 AND 1906) FEELING THAT SUCH RELOCATION MAY BEE BEYONL THE RESOLVING POWER OF THE PRESENT DATA. ADDITIONALLY, THE ASSIGNMENT
OF AN INTENSITY VII-VIII OR VIII TO THE 1867 EARTHQUAKE BY THE KGS CN THE BASIS OF A SINGLE OCCURRENCE OF LIQUEFACTION REPORTED 10
IS¢235:$$551IHEHS:RTHQUAKE IS QUESTIONABLE. THE STAFF AGREES WITH THE STANDARD REFERENCES LISTING THIS 1867 EVENT AS AN
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 115
w% I[SSUED RILS ®x

RIL ND: 79-067 DATE ISSUED: 11/06/79 RIL TITLE: REFLOODING OF SIMULATED PWR CORES AT LOW FLOW RATES
RESEARCH REVIEW GROUP NO.: 1-05 0-00 SPONSORING OFFICE(S): NRR (77-02)
BROJECTS INVOLVED

EIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

|4 P
REFLOODING OF STMULATED PWR CORES AT LOW FLOW RATES

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 PRESSURIZED
WATER REACTORS. THE RESULTS PRESENTED IN THE RIL ARE RECOMMENDED FOR CONSIDERATION IN THE APPLICATION AND APPRAISAL OF EVALUATION

MODELS FOR REFLOOD HEAT TRANSFER.

¥uuux  NO OFFICE IMPACT STATEMENTS  wxxxx
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RIL NO: 79-068 AT P 1111479 RIL TITLE: STRUCTURAL INTEGRITY OF WELD REPAIRED PRESSURE VESSELS
RESEARCH REVIEW GROUP NO.: 1-20 0-00 SPONSORING QFFICE(S): NRR
PROJECTS INVOLVED
FIN 8 PROJECTY TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
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-BEAD 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 SPOUNSORSHIP; RES IS FOLLOWING THIS WORK,




R123032¢0 #¥% ISSUED RILS CONTINUED #= PAGE: 117

QFFICE: NPR_IMPACT STATEMENT
SCHED. RESP. PATE: 03701720 ACTUAL RESP. DATE: 12/19/79 USER OFFICE REVIEWER: L. SHAD

®N¥M NRR : AP/ LICATION TO THE REGULATORY PROCESS »¥w»w

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/NDT 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/NDT 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 TQ THE EFFECTS OF PRESSURE WHEN THE TEMPERATURE IS IN THE TRANSITION REGION. THE
TESTS DESCRIBED IN THE RIL DO NOT ADDRESS FRACTURE BEHMAVIOR WHEN THE UPPER-SHELF ENERGY HAS BEEN REDUCED BY IRRADIATION.

ALTHOUGH SECTION SI OF THE ASME B2PV CODE PERMITS IT, NO HALF-BEAD WELD REPAIRS OF STGNIFICANT DEPTH WITHOUT POST-WELD STRESS
RELIEF HAVE BEEN PERMITTED IN THE REACTOR COOLANT PRESSURE BOUNDARY. HOWEVER, PEK7SSION TO DO SO WILL PROBABLY BE REQUESTED IN
THE FUTURE. WE CONCLUDE THAT HALF-BEAD WELD REPAIR WITHOUT STRESS RELIEF CANNOT BE PERMITTED WITVHOUT A FRACTURE ANALYSIS THAT
MEEYS 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 10 REDUCE FATIGUE USAGE OR OTHER CAUSES OF CRACKING SHOULD BE CONSIDERED). B) THE kr/ECTS OF RESIDUAL STRESS, AS
REPORTED IN THIS RIL, MUST BE ADDED TO THE EFFECTS OF PRESSURE AND OTHER LOADS IN CALCULATING Kt FOR THE POSTULATED FLAW.

#¥%% NRR : IMPACT OF RESULTS »*¥x

FRACTURE ANALYSIS AT UPPER-SHELF TEMPERAT'RES WILL REQUIRE CONSIDERATION ON A CASE-BY-CASE BASIS. THERE IS A POTENTIAL CONFLICT
BETWEEN REGULATORY PRACTICE AND CURRENT PROVISIONS OF THE ASME CODE, SECTION SI, PARAGRAPH IWB-4320. THE CONCLUSIONS OF THIS RIL
WILL BE TRANSMITTED TO THE RESPONS:B!F 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.

%% NRR @ COMMENTS AND REMARKS Mxx

SOME EDITORIAL CORRECTIONS AND SUGGESTED CHANGES IN WORDING, WHICH DO NOT AFFECT THE CONCLUSIOMS, HAVE BEEN FORWARDED TO THE
ORIGINATOR OF THE RIL.
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%% ISSUED RILS ==

RIL NO: 79-069 DATE ISSUED: 1171979 RIL TITLE: INTEGRID. GEOPHYS. & GEOLOG. STUDY OF N. MADRID FAULT ZONE
RESEARCH REVIEW GROUP NO.: 3-01 0-00 SPONSORING OFFICE(S): NRR, SD
P VoLV

EIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

1z RIPT

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 (38TH PARALLEL LINEAMENT) BE CONTINUED UNTIL ADDITIONAL DATA BEING
DEVELOPED INDICATE THAT THIS PRACTICE SHOULD BE CHANGED. WE ALSO 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 ONGCING STUDIES IN THE AREA.

DOCUMENT ISSUED:

NUREG/CR-0449.
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FICE: _NRR IMPACT STATEMENT
SCHED. RESP., DATE: 03719780 ACTUAL RESP. DATE: 01-/28/80 USER OFFICE REVIEWER: J. KNIGHT

#¥% NRR * APPLICATION TO THE REGULATORY PROCESS W

THIS STUDY AS A PART OF THE 'NEW MADRID SEISMOTECTONIC STUPY - WHICH IS A COORDINATED PROGRAM OF GEOLOGICAL, GEOPHYSICA!, AND
SEISMOLOGICAL INVESTIGATIONS OF THE AREA WITHIN A 200 MILE RADIUS OF NEW MADRID, MISSOURI. THE PURPOSE OF THE RESEARCH IS 70O
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 PRODUCTION OF SEISMOTECTONIC 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 APPLICATICN TO THE LICENSING PROCESS.

XM NRR : IMPACT OF RESULTS xxx

WHILE 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 Id LICENSING PROCEDURES.

%% NRR : COMMENTS AND REMARKS w#*x

NONE
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RIL NO: 79-070 DATE ISSUED: 11/19/79 RIL TITLE: SEISMICITY & TECTONIC RELATION OF NEMAHA UPLIFT IN OK.
RESEARCH REVIEW GROUP NO.: 3-01 0-00 SPONSORING OFFICE(S): NRR. SD
P VOV

EIN & PROJECT TITLE RES_UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
SEISMICITY AND TECTONTIC RELATIONSHIPS OF THE NEMAHA UPLIFT IN OK, PART II, JAN. 1979

RES COMMENTS ;

THIS RESEARCH IS5 BEING CONDUCTED TO STUDY THE EARTH SCIENCE PARAMETERS OF /HE NEMAMA UPLIFT AND THE MIDCONTINENT GRAVITY ANOMALY.
THIS RIL FORWARDS THE REPORT WHICH PRESENTS RESULTS OF PHASE II OF A 3-PHASE REPORT RES RECOMMENDS THAT THE INFORMATION CONTAINED
IN NUREG/CR-0875 BE CONSIDERED BY SD AND NRR AS INFUT 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 1ISSUED: NUREG/CR-0875 (ALSO SEE RIL #66, 11/16/75 AND NUREG/CR-0666).

OFFICE: NRR IMPACT STATEMENT

SCHED. RESP. DATE: 03719/80 ACTUAL RESP. DATE: 12,12/79 USER OFFICE REVIEWER: J. KNIGHT

%¥¥ NRR : APPLICATION TO THE REGULATORY PROCESS Mxx

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 T/E REPORT IS NOT DIRECTLY APPLICABLE TG THE REGULATORY
PROCESS. PHASE III SHOULD PROVIDE THE USEABLE DATA.

®x% NRR IMPACT OF RESULTS wwx

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 NORHTEASY AND CUTTING DIAGONALLY ACROSS THE
NEMAHA STRUCTURE. A CONCENTRATION NEAR WILSON AND SEVERAL EPICENTERS PARALLEL THE NORTHERN FRONT OF OUACHITAS. ALSO, THE
EARTHQUAKE TO DATE SUPPORTS STAFF CONCLUSION THAT THE LEVEL OF SEISMICITY IS LOW FOR NORTHEAST OKLAHOMA. THE LARGEST MAGNITUDE
RECORDED WITHIN 10-20 KM OF THE BLACK FOX SITE IS 1.4. THE LOW LEVEL OF SEISMICITY ALSO APPLIES TO WESTERN OKLA IMA AND POSSIBLY
THE PANHANDLE. WHEN COMPLETE, THE GEOLOGIC AND SEISMIC DATA ARE IN, HOPEFULLY, THE STAFF WILL BE ABLE 70 CONCLUSIVELY DETERMINE IF

THE NEMAHA UPLIFT IS A TECTONIC STRUCTURE AND RELATE THE SEISMICITY TO THE CAUSITIVE STRUCTURE, THEREBY, MORE CONCLUSIVELY
DEFINING THE SSE FOR NEW PLANT3 IN THE AREA.

X¥¥ NRR : COMMENTS AND REMARKS Xux
NONE
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QFFICE: SD IMPACY STATEMENT
SCHED. RESP. DATE: 03719780 ACTUAL RESP. DATE: 03719780 USER OFFICE REVIEWER: R. MINOGUE

-

%¥¥w SD : APFLICATICA TO THE RESULATORY PROCESS xux

5D RECOGNIZES THAT THE NUREG REPORTS REPRESENT ONLY A PORTION OF A FIVE YEAR PROGRAM. NONTHELESS, THEY SHOULD PROVIDE USEFUL INPUT
FOR NRC STANDARDS DEVELOPMENT PARTICULARLY W 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.

¥%x SD : IMPACT OF RESULTS #xx (NO DATA AVAILABLE)

#ux SD : COMMENTS AND REMARKS mwx (NDO DATA AVAILABLE)
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RIL NO: 79-071 DATE ISSUED: 1171979 RIL TITLE: REGIONAL TECTONICS AND SEISMICITY OF E. NEBRASKA ANNUAL RPT.
RESEARCH RI EW GROUP NO @ 3-01 0-00 SPONSORING QOFFICE(S): NRR, $D

ggggg;rg IQVQL!EQ
FIN 8  PROJECT TITLE RES UNIT RES. TICHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

1/ T
REGIONAL TECTONICS AND SEISMICITY OF EASTERN NEBRASKA ANNUAL REPORT - JUNE 1, 1977 - MAY 30, 1978

RES COMMENTS

THE PURPOSE OF THIS REIEARCH IS TO STUDY THE EARTH SCIENCE PARAMETERS OF THE NEMAHA UPLIFT AND THE MIDCONTINENT GRAVITY ANOMALY.
KNOWLEDGE OF THESE GECLOGICAL STRUCTURES 1S NEEDED TO DETERMINE WHETHER OR NOT THEY ARE LGCALIZERS OF EARTHQUAKES. THE INFORMATION
GAINED IS OF IMPORTANCZ IN THE SITING AND LICENSING OF NUCLEAR POWER PLANTS.

THIS INTERIM REPORT PRESENTS AND INTERPRETS INFORMATION OBTAINED CETWEEM JUNE 1, 1977 TO mMAY 30, 1973.

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 "R SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND GUIDE FOR ONGOING STUDIES IN THE AREA.
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OFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 03719780 ACTUAL LESP. DATE: 03-12.780 USER OFFICE REVIEWER: J. KNIGHT

s

#¥% NRR : APPL . ATION YO THE REGULATORY PROCTSS wun

THE PURPOSE OF THIS RESEARCH IN THE CENTRAL STABLE REGION IS AN ATVEMPT TO DETERM.NE THE REASONS FOR, A4D SOURCE OF, LARF - EARTH-
QUAKES IN THE EASTERN UNITED STATES. THIS NEBRASKA EFFORT CINSTITUTES A PORTION OF A COOPERATIVE GEOLOGIC, SEISMIC, ANS
GEOPHYSICAL EFFORT OF THE STATE GEOLOGICAL SURVEYS OF OKLAHOMA, KANSAS, NEBRASKA, IOWA. AND MINNESOTA TO STUDY THE EARTH SCIENCE
PARAMETERS OF THE NEMAHA UPLIFT AND THE MIDCONTINENT GRAVITY AMOMALY. THIS REPORT (NUREG/CR-0876) PRIMARILY ADDRESSES THE GEOLOGY,
STRUCTURE, TECTONICS, AND SEISMICITY OF SOUTHEASTERN NEBRASKA IN THE VICINITY OF THE HUMEZ! DT FAULT ZONE (A GEOLOGIC STRUCTURE NEAR
THE NEMAMA UPLIFT). THIS NEBRASKA RESEARCH PROGRAM, IN CONJUNCTION 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.

%% NRR : IMPACT OF RESULTS xxx

THIS RESEARCH EFFORT MAS INCREASFED OUR KNOWLEDGE OF THE GEOLOGY, STRUCTURE, TECTONICS AND SEISMIC. Y OF EASTERN NEBRASKA (VICINITY
OF THE NEMAHA UPLIFT), BUT HAS NO DIRECT IMPACT ON LICENSING.

¥%% NRR : 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, COMBINLD WITH THE
OTHER RESEARCH REPORTS, HAS THE POTENTIAL FOR HELPING TO RESOLVE ONE OF THE MAJOR QUESTIONS PERPETUALLY CONFRONTING THE NUCLEAR
REGULATORY COMMISSION WHEN ASSESSING NUCLEAR POWER PLANT APPLICATIONS IN THE MIDCONTINENT AREA - NAMELY, WHAT IS THE SOURCE (OR
MOST LIKELY SOURCE) OF SEISMICITY OCCURRING IN THE VICINITY OF THE NEMAHA UPLIFT AND MIDCONTINENT GRAVITY ANCMALY. SINCE THIS
REGIONAL STUDY IS QUITE COMPREMENSIVE, PERIPHERAL STUDIES, APPARENTLY NOT DIRECTLY-RELATED TO EITHER THE NEMAHA UPLIFT OR THE
MIDCONTINENT GRAVITY ANOMALY, HAVE BEEN CONDUCTED. 1IN THE CAS. OF THIS NUREG, THE REPORT ENTITLED "RELATION OF EARTHQUAKE
EPICENTERS TO GLACIATION,® IS SOMEWHAT PERIFHERAL TO THY MAIN PURPOSE OF THE OVERALL RESEARCH EFFORT BUT DOES ADDRESS A GENERIC
ISSUE OF SOME RELEVANCE.

OFFICE: $SD IMPACT STATEMENT
SCHED. RESP. DATE: 037/19/80 ACTUAL RESP. DATE: 03719720 USER OFFICE REVIEWER: R. MINOGUE

xx SD : APPLICATION TO THE REGULATORY PROCESS »wx

D RECOGNIZES THAT THE NUREG REPORTS REPRESENT ONLY A PORTION OF A FIVE YEAR PROGRAM. NONETHE._ESS, THEY SHOULD PROVIDE USEFUL
INPUT FOR NRC STANDARDS DEVF OPMENT PARTICULARLY IN REGARD TO A POSSIBLE REVISION OF APPENDIX A TO CFR PART 100, AND THE DEVELOP-
MENT OF TECTONIC PROVINCE 0 SEISMIC ZONING MAPS OF THE EASTERN UNITED STATES.

wx% SD : IMPACT OF RESULTS #xx (NO DATA AVAILABLED

%% SD : COMMENTS AND REMARKS Mxx (NO DATA AVAILABLE)



«1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: ‘Cf?iﬂg‘
REQULSTOR: PBC RESEARCH RE&?;;BEST:§{§QYIOH REPORT PAGE: 1
L e
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PROJECTS INVOLVED

EIN ®  PROJECT TITLE RES UNIT RES. TECHMICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
NEW ENGLAND SEISMOTECTCNIC STUDY ACTIVITIES DURING FISCAL YEARS 1977 AND 1978

R NT

THE NEW ENGLAND SEISMOTECTONIC STUDY IS A S5-YEAR PROGRAM TO STUDY THE GEOLOGY AND SEISMICITY OF NEW ENGLAND AND CONTIGUOUS AREAS TO
ASSESS THE FOTENTIAL SEISMIC MAZARD TO PR.SPECTIVE NUCLEAR POWER PLANT SITES IN THE REGION. PRELIMINARY RESULTS THUS FAR DOCUMENT
THE PROMINENCE OF FAULTING IN THE REGION ND DEMONSTRATE THE EFFECTIVENESS OF REMOTE-SENSING, MAGNETIC-LINEAMENT AND
GRAVITE-glNEAH;nT ANALYSES TO REVEAL FAULTS IN THE REGION. THE REPORTS FORWARDED WITH RIL DESCRIBE THE STUDY FROM JULY 1, 1977

T8 JUN 0, 19728.

RES RECOMMENDS THAT THE INFORMATION CONTAINED IN NUREG/CR-0081' AND NUREG/CR-0930 BE CONSIDERED BY SD AND NRR AS INPUT TO THE
?EvgkgPHE:T OF A TECTONIC PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND GUIDE FOR ONGOING STUDIES
N THE AREA.

DOCUMENTS ISSUED: NUREG/CR-0081; NUREG/CR-0930.
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QEFICE: MR IMPACT STATEMENT
SCHED. RESP. DATE: 037/16/80 ACTUAL. RESP. ZATE: 01/11780 USER OFFICE REVIEMER: J. KNIGHT

HE% NRR : APPLICATION TC THE REGULATORY PROCESS %ux

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 §

YEAR PROGRAM. THE RESULTS HAVE ADDED GREATLY TO THE GENERAL KNOWLEDGE OF THE STAFF.

%% NRR : IMPACT OF RESULTS wuw

TAE RESULTS HAVE THUS FAR HAD NO DIRECT IMPACT ON LICENSING DECISIONS. THEY TEND, HOWEVER, TO CONFIRM PAST CONCLUSIONS THAY
CURRENT SEISMICITY, DETECTED BY INSTRUMENTS, IS CONCENTRATED IN THE SAME GENERAL AREAS AS HISTORIC EARTHQUAKES RECORDED DURING THE
PAST SEVERAL HUNDRED YEARS: AND THERE IS NO DEMONSTRATABLE CORRELATION BETWEEN SEISMICITY AND MAPPED FAULTS.

X¥% NRR : COMMENTS AND REMARKS *¥x

AN ADDITIONAL BENEFIT 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-0081 BE USED AS INPUT TO THE CONSTRUCT=-
ION OF A SEISMOTECTONIC MAP AND TO PROVIDE A BASIS AND GUIDE FOR ONGOING STUDIES.
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REPORT RUN DATE: 08/24/81%
R1230320 RESEARCH PROJECT CONTROL SYSTEM PAGE: 126
: RESEARCH RESULTS UTILIZATION REPORT
REQUESTOR: PBC k% ISSUED RILS %

RIL NO: 79~073 DATE ISSUED: 11/16/79 RIL TITLE: IN VIVO COUNTING AT SELECTED URANIUM MILLS
RESEARCH REVIEW GROUP NO.: 5-23 0-00 SPONSORING OFFICE(S): SD (79-5)
P T N ¥y

EIN ®  PROJECT TIVLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

R 17 LRIPTION
IN VIVO COUNTING AT SELECTED URANIUM MILLS

RES COMMENTS

THIS RESEARCH PROJECT PROVIDED MEASUREMENTS OF THE INTERNAL DEPOSITION OF URANIUM TN 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 MAXIMU:) PERMISSIBLE

ORGAN BURDEN.

RES RECOMMENDS THAT RESULTS PRESENTED IN NURFG/CR-0841 BE USED BY SD IN DETERMINING THE VALUE OF TAKING IN VIRO MEASUREMENTS AT
MILL SITES.

DOCUMENT ISSUED: NUREG/CR-0841.

QFFICE: SD IMPACT STATEMENT
SCHED. RESP. DATE: 03716780 ACTUAL RESP. DATE: 05722780 USER OFFICE REVIEWER: S. MCGUIRE

%%% SD : APPLICATION TO THE REGULATORY PROCESS =xx

THE RESEARCH PERFORMED ON IN VIVO COUNTING OF URANIUM MILL WORKERS BEARS DIRECTLY ON BIOASSAY REQUIREMENTS AT URANIUM MILLS. NRC'S
POLICY ON BIOASSAY AT URANIUM MILLS IS CONTAINED IN REGULATORY GUIDE 8.22, 'BIOASSAY AT URANIUM MILLS.®

#¥% SD : IMPACT OF RESULTS w#xx

“THE RESEARCH DEMONSTRATED THAT URANIUM CONCENTRATION IN THE LUNGS OF URANIUM MILL WORKERS WERE NOT HIGHER THAN EXPECTED. THE
RESEARCH ALSO DEMONSTRATED THAT COMMERCIALLY AVAILABLE IN VIVO COUNTING FOR NATURAL URANIUM USING MOBILE TRUCK MODUNTED COUNTERS IS
NOT SUFFICIENTLY SENSITIVE 7O DETECT URANIUM IN MILL WORKERS. SUCH IN VIVO COUNTING IS NOT A USEFUL TOOL AT URANIUM MILLS.
Ku¥ SD @ COMMENTS AND REMARKS »xx

THE RESEARCH PERFORMED WAS QUITE USEFUL.
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT 27

%% ISSUED RILS ww

RIL NO: 79-076 DATE ISSUED: 11716779 RIL TITLE: STEADY-STATE FUEL ROD BEHAVINR CODE: FRAPCON-!
RESEARCH REVIEW GROUP NO.: 1-12 0-00 SPONSORY.«G OFFICE(S): MRR, SD
PROJECTS INVOLVED

EIN 8  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
STEADY~STATE FUEL ROD BEHAVIOR CODE: FRAPCON-1

RES COMMENTS

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-

TURE, AND INTERNAL GAS PRESSURE ON THE OVERALL RESPONSE CHARACTERISTICS OF A FUEL ROD OPERATING UNDER NORMA! CONDITIONS. THE CODE
IS USED: 1) AS A BE CODE TO INITIALIZE THE CURRENT RES BEST ESTIMATE TRANSIENT CCDE; 2) AS A STAND-ALONE, EST ESTIMATE STEADY-

STATE CODE; OR 3) AS A LICENSING TOOL WITH APPROPRIATE EM MODELS SUPPLIED BY NRR.

¥un¥¥ NO OFFICE IMPACT STATEMENTS awxx



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08-/24/81
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%% ISSUED RILS %=

RIL NO: 79-075 DATE ISSUED: 11/27/79 RIL TITLE: INVENTORY, DETECTION, CATALOG & MAP OF OKL:*OMA EARTHQUAKES
RESEARCH REVIEW GROUP NO.: 3-01 0-00 SPONSORING OFFICE(S): NRR, SD
R T VoLV

EIN & PROJECY TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTICON
INVENTORY, DETECTION, AND CATALOG OF OKLAHOMA SARTHQUAXES AND EARTHQUAKE MAP OF OKLAHOMA, MAP GM-19

S_COMMENTS

THIS RESEARCH WAS A COOPERATIVE GEOLOGIC, SEISMIC AND GECPHYSICAL EFFORT TO STUDY THE EARTH SCIENCE PARAMETERS OF THE NEMAHA UPLIFT
AND THE MIDCONTINENT GRAVITY ANOMALY. A KNOWLEDGE OF THESE GEOLOGIC STRUCTURES I5 OF VITAL IMPORTANCE IN THE SITING AND LICENSING
OF :U%Lgsk POWER PLANTS. PROJECT WORK IS SEPARATED INTO THREE PHASES. THIS RIL WITH ITS ENCLOSURES PRESENTS RESULTS OF WORK
COMPLET 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; REFORT: INVENTORY, DETECTION AND CATALOG 0OF OKLAHOMA EARTHQUAKES.




R1230320 % ISSUED PI.o CUNTINUED x¥ PAGE: 129

£: JAT NT
SCHED. RESP. DATE: 03,/27/80 ACTUAL RESP. DATE: 0:728/80 USER OFFICE REVIEWER: J. KNIGHT

K¥% MRR : APPLICATION TO THE REGULATORY PROCESS wxx

THIS RESEARCH IS PART OF A COOPERATIVE GEOLDGIC, SEISMIC AND GEOPHYSICAL EFFORT OF THE STATE GEOLOGICAL 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 NUCLEAF POWER FACILITIES IN THESE SECTIONS OF
THE CENTRAL STABLE REGION. IT IS TOO EARLY IN THL PROGPAMN FOR THE DATA TO HAVE DIRECT APPLICATION TO THE LICENSING PROCESS,
gg?g:;g.zs:EN A;LPINFORHATXON HAS BEEN INTERPRETED AND SYNTHESIZED, IT WILL BE USED TO DEVELGP A SEISMOTECTONIC PROVINCE OR

’ 115 MAP,

%% NRR : IMPACT OF RESULTS wmxx

THE RESULTS OF THIS RESEARCH HAVE NOT HAD A DIRECT IMPACT ON LICENSING ACTIV.TIES, HOWEVER, THEY HAVE ADDED TO OUR GENERAL
KNOWLEDGE PEGARDING THE TECTONIC SETTING OF THE REGION IN WHICH OKLAHOMA LIES, AND HAVE PROVIDED A COMPLETE CATALOGUE AND
EARTHQUAKE MAP OF OKLAHOMA.

%% NRR : COMMENTS AND FPEMARKS x¥%

IT IS RECOMMENDED THAT THE DATA IN '"INVENTORY, DETECTION AND CATALOG OF OKLAHOMA EARTHQUAKES AND EARTHQUAKES MAP ON 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 STUDICS IM THE AREA.
OFFICE: SD _ IMPACT STATEMENT

SCHED. RESP. DATE: 03727780 ACTUAL RESP. DATE: 03719780 USER OFFICE REVIEWER: R. MINOGUE

%% SD . APPLICATION TO THE REGULATORY PROCESS ==
SD RECOGNIZES THAT THE NUREG REPORTS REPRESENT ONLY A PORTION OF A FIVE YEAR PROGRAM. NONETHELESS, THEY SHOULD PROVIDE USEFUL

INPUT FOR? NRC STANDARDS DEVELOPMENT PARTICULARLY IN REGARD TO A POSSIBLE REVISION OF APPENDIX A TO CFR PART 100, AND THE
DEVELOPMENT OF TECTONIC PROVINCE OR SEIS1IC ZONING MAPS OF THE EASTERN UNITED STATES.

#%% SD : IMPACT OF RESULTS #xx (NG DATA AVAILABLE)

%% SD : COMMENTS AND REMARKS wxx (NO DATA AVAILABLE)
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#% ISSUED RILS %=

RIL NO: 79-077 DATE ISSUED: 12/28/79 RIL TITLE: ORIGIN OF SURFACE LINEAMENTS IN NEMAHA COUNTY, KANSAS
RESCARCH REVIEW GROUP NO.: 3-01 0-00 SPONSORING OFFICE(S): NRR, SD
ERQJECTS INVOLVED

EIN®  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
ORIGIN OF SURFACE LINEAMENTS IN NEMAHA COUNTY, KANSAS

RES COMMENTS

THE PURPOSE OF THIS RESCARCH WAS TO GAIN A BETTER UNDERSTANDING OF THE SOURCES OF EARTHQUAKES THAT HAVE OCCURRED AS AN AID 70
DEVELOPING A MORE RATIONAL 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 PROVIDF A BAS 5 AND GUIDE FOR ONGOING STUDIES IN THE AREA.

DOCUMENT ISSUED: NUREG/CR-0321.
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R1230329 %» ISSUED RILS CONTINUED = PAGE: 132

OFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 04s28/80 ACTUAL RESP. DATE: 04r03/80 USER OFFICE REVIZWER: J. KNIGHT

%% NRR : APPLICATION TO THE REGULATORY PROCESS wxx

THE STATE GEOLOGICAL SURVEYS OF KANSAS, OKLAHOMA, NEBRASKA, AND ICWA ARE CONDUCTING A 5-YEAR GEQLOGICAL, SEISMOLOGICAL AKD
GEOPHYSICAL STUDY OF THE REGIONAL TECTONICS AND SEISMICITY OF VHE NEMAHA UPLIFT AND THE MIDCONTINENT GRAVITY AKOMALY AND OTHER
STRUCTURES IN THE REGION., THE GOAL OF THIS STUDY IS5 TO ESTABLISH A BETTER UNDERSTANDING OF EARTHQUAKE SOURCE MECHANISMS TO
DETERMINE THE SEISMIC RISK FOR NUCLEAR POWER FACILITIES IN TWIS PART OF THE CENTRAL STABLE REGION. THE DATA DERIVED FROM THE STUDY
WILL PROVIDE DATA IN THE DEVELOPMENT OF A SEISMOTECTONIC PROVINCE MAP.

%% NRR : IMPACT OF RESULTS =»x

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 LINCAMENTS ARE NOI RELATED TO THE SEISMICITY TN THE AREA, WHICH ADDS 7O QUR
GENERAL KNOWLEDGE OF THE GEOLOGIC TOOLS THAT MAY BE EMPLOYED IN ESTABLISHING THE TECTONIC SETTING OF THE CENTRAL STABLE REGION.

%%¥ NRR : COMMENTS AND REMARKS #»»¥»

THE STUDY OF THE *ORIGIN OF SURFACE LINEAMENTS IN NEMAHA COUNTY, KANSAS' CONSTITUTES ONLY A PERIPHERAL STUDY AND DOES NOY DIRECTL,
ADDRESS THE QUESTION OF EARTHGQUAKE SOURCE MECHANISMS WHICH IS5 IMPORTANT ¥0O AN UNDERSTANDING OF THE SEISMIC RISK IN THE REGION.

THE STUDY IS PERIPHERAL TO THE MAIN PURPOSE OF THE OVERALL RESTARCH EFFORT BUT DOES ADDRESS A GENERIC ISSUE OF SOME RELEVANCE.

IT IS RECOMMENDED THAT THE DATA CONTAINED IN JUREG/CR-0321 BE USED FOR ONGOING SYUDIES IN THE AREA WHICH WILL EVENTUALLY LEAD TO
}:EIB§¥§EQPHENT OF A SEISMOTECTONIC PROVINCE MAP AND A DETTER UNDERSTANDING OF THE SEISMIC RISK FOR THE SITING OF NUCLEAR

F ; MPACT STATEMENT
SCHED. RESP. DATE: 04/28/80 ACTUAL RESP. DATE: 03/19/80 USER OFFICE REVIEWER: R. MINOGUE

%K% SD : APPLICATICN TO THE REGULATORY PROCESS %=

$D RECOGNIZES THAT THE NUREG REPORTS REPRESENT ONLY A PORTICON O A FIVE YEAR PROGRAM. NONETHELESS. THEY SH v
INPUT FUR NRC STANDARDS DEVELOPMENT PARTICULARLY IN REGARD TO A POSSIBLE REVISXO: OF AFPENDIX A TO'CFR PAR‘O?kg’?:gDI$EEUSEFUL
DEVELOPMENT OF TECTONIC PROVINCE OR SEISMIC ZONING MAPS OF THE EASTFRN UNITED STATES.

K¥x SD : IMPACT OF RESULTS x=x (NO DATA AVAILABLE)

wx¥ SD : COMMENTS AND REMARKS wx» (NO DATA AVAILABLE)




R1230320 RESEARCH PROJECTY CONTROL SYSTEM REPORT RUN DATE: 08/24/81
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 133
#x ISSUED RILS *w

RIL NO: 79-078 DATE ISSUED: 12/28/79 BRI (ITLE: VERTICAL LOADS IN MARK I CONTAINMENT TORUS
RESEARCH REVIEW GROUP NO,: 0-00 SPONSORING OFFICECS): NRR (76-13)
EROJECTS INVOLVED

EIN & PROJECY TITLE RES UNIT RES., TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
JERTICAL LOADS IN MARK I CONTAINMENT TOPUS

RES COMMENTS

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 ABSODLUTE 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 PROTCTYPICAL 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 VFINTING LOADS.



R1230320 *% 1SSUED RILS CONTINUED w*x PAGE: 134

QFFJCE: NRR JMPACT STATEMENT
SCHED. RESP. DATE: 04/28/80 ACTUAL RESP. DATE: 03717780 USER OFFICE REVIEWER: C. GRIMES

X% NRR : APPLICATION TO THE REGULATORY PROCESS ¥ws

TEST RESULTS FROM THE LLL 175 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 YO IDENTIFY THE SIGNIFICANT PARAMETERS AND TRENDS FOR
THE PRESSURE LOADS ON THE TORUS.

#%% NRR : IMPACT OF RESULTS wmxx

THE MIT SCALING STUDIES GENERALLY CONFIRMED THE SCALING RELATIONSHIPS USED FOR BOTH THE LLL AND MARK I OWNERS GROUP POOL SKWELL
TESTS, AND IDENTIFIED THE SIGNIFICANT PARAMETERS THAT AFFECT SCALING. THE LLL TEST RESULTS TDEMTIFIED AN UNCERTATNTY IN THE NET
UPWARD LOAD ON THE TORUS BETWEEN THE 2D AND 3D SECTORS, BUT CONFIRMED THE NET DOWNWARD LOADS AND THE BASIC PHENOMENA ASSOCIATED
WITH POUL SWELL. THE LLL TEST DATA WERE USED TO QUANTIFY A MARGIN FOR THE UNCERTAINTY IN THE UPWARD TORUS LOADS.

%¥¥% NRR : COMMENTS AND REMARKS w¥x

NRR AND ITS CONSULTANTS DID NOT UNILATERALLY AGREE WITH THE CONCLUSIONS DRAWN BY LLL. CONSEQUENTLY, THE LLL TEST DATA WERE
ADJUSTED IN CRCER TO DEYVELOP THE APPROPRIATE MARGIN FOR THE NET UPWARD LOADS ON THE TORUS.



R1220320 RESEARCH PROJECLT CONTPOL SYSTEM REPORT RUN DAGE: WNI!;
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RIL NO: 79-079 DATE ISSUED: 12728779 RIL TITLE: EVAL. OF SEISMIC QUALIF. TESTS FOR NUC. PWR. PLANT EQUIP.
RESEARCH REVIEW GROYP NO,¢ 0-00 SPONSORING OFFICE(S): NRR
P VoLV

EIN @ T 717 RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED - A LATER DATE

)\ 4 PT
EVALUATION OF SEISMIC QUALIFICATION TESTS FOR NUCLEAR PLANT EQUIPMENT

RES COMMENTS

THE OBJECTIVES OF THIS TEST WERE TO SUBJECT A TYPICAL ELECTRICAL CABINET SPCUCIMENT TO A SERIES OF DIFFERENT CURRENTLY ACCEPTABLE
SEISMIC QUALIFICATIUN TESTS, TO ACQUIRE THEREFROM DYNAMIC RESFANSE DATA AND TO PROVIDE A BASIS FOR COMPARISON OF THE TESTS®
EFFECTIVENESS. RZS CONCLUDES THAT A PEASSESSMENT OF THF TEST RESPONSE SPECTRUM (TRS) ENVELOPING A REQUIRED RESPONSE SPECTRUM (RRS)
NEEDS T0 BE AUGMENTED TO ASSURE PROPEKR DISTRIBUIION OF ENIRGY WITH FRETUENCY DURING A QUALIFICATION TEST. RESONANCE SEARCHES
SHggLD BE CONDUCTED FOR BOTH SIMULATOR-MOUNTED AND FLOOR MOUNTED CONFIGURATIONS FOR ITEMS WHERE DYNAMIC COUPLING WITH THE SIMULATOR
TU IS EXPECTED.

A NEW PARAMETER, THE DAMAGE SEVENTY FACTOR, HAS BEEN DEVELOPED FOR COMPARING 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 %% ISSL ) RILS CONTINUED % PAGE: 136

OFFICE: NRR _IMPACT STATEMENT
SCHED. RESP. DATE: 04/28/80 ACTUAL RESP. DATE: 02715780 USER OFFICE REVIEWER: R. MATTSON & D. EISE

%EM NRR : APPLICATION 7O THE REGULATORY PROCESS wxw

THE RESEARCH RESULTS HAVE:

A. PROVIDED AN INDEPENDENI CONFIRMATION OF THE FOLLOWING LICENSING POSITIONS: (1) THE SINGLE FREQUENCY TEST INPUT MAY BE SEVERE
FOR VERIFYING THE STRUCTURAL INTEGRITY OGF PASSIVE EQUIPMENT AND SUPPORTS, BUT MAY BE INADEQUATE FOR VERIFYING THE OPERABILITY
OF ACTIVE EQUIPMENT. (2) TEST ITEMS SHOULD SIAULATE THE ACTUAL SERVICE MOUNTING DURING THE TEST, AND DYNAMIC COUPLING WITH
THE FIXTURE SHOULD BE AVOIDED.

B. IDEMTIFIED AREAS OF FUTURE RESEARCH FOR POTENTIAL ASSISTANCE INK THE LICENSING PROCESS: (1) 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 FUNTTIONABILITY BUT ADDITIONAL WORK IS WARRANTED IN
THIS AREA., (2) EXPLICIT GUIDANCE SHOULD BE DEVELOPED TQ HANDLE GENERIC TES)YNG CONCERNS RELATIVE TO: (A) ENERTY CONTENT
VERSUS FREQUENCY DISTRIBUTION, AND (B) PROPER VALUE OF THE ZPA LEVEL IN THE 1.ST INPUT.

%% NRR : IMPACT OF RESULTS xxx

THE RESEARCH RESULYS 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. MHOWEVER,
FUTURE EFFORTS BY RES OR THE IEEE STANDARD COMMITTEE ON REFINING CURRENT CRITERIA MAY HAVE IMPACT.

%% NRR : COMMENTS AND REMARKS #xx

THIS RESEARCH PROGRAM HAS HAD RELATIVELY LIMITED SCOF #ND RESOURCES AND CONSEQUEWTLY HAS NOT PROVIDED DIRECTLY USABLE NEW PROCE-
DURES OR METHODS OF QUALIFICATION GF EQUIPMENT, HOWEVL . IT DID SERVE A USEFUL PURPOSE IN IDENTIFYING THE POTENTIAL AREAS NEEDED
FOR FURTHER INVESTIGATION WHICH SHOULD BE CONTINUED. ..SED ON THE RESCARCH RESULTS, NMRR HAS TAKEN THE FOLLOWING ACTIONS: 1) THE
IEEC STANDARDS COMMITTEE RESPONSIBLE FOR DEVELOPING EQUIPMENT SEISMIC QUALIFICATION G. TDANCE M*~ BEEN INFORMED OF THE RESEARCH
RESULTS. INVESTIGATION BY THE COMMITTEE TO DETERMINE IF ANY POSSIBLE REFINEMENT OF CURRENT CHATER1iA IS NECESSARY IS UNDERWAY.

2) FURTHER RESEARCH ON THE DAMAGE SEVERITY FACTOR AND THE CRITERIA TO IMPROVE THE FREQUENCY VCR.US ENERGY DISTRIBUTION IN THE TEST
INPUT SPECIFICATION CONTINUES TO BE A RECOMMENDATION OF NRR FOR CONSIDERATION BY THE OFFICE OF HUCLEAR REGULATORY RESEARCH.

3) REVIEWERS HAVE BEEN INSTRUCTED OF THE CONTINUED NEED TO MAINTAIN A CAREFUL REVTIEW OF ALL T NPUT F
Bon ERULENENY SURLIFICATEE, EST INPU UNCTIONS USED OR PROPOSED



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81 1
REQUESTOR: PBC RESEARCH RES?%;SEngkxgiYION REPORT PAGE: 137
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RTL NO: 80-080 DATE_ISSUED: 01/15/80 RIL TITLE: DETERMINTNG EFFECT OF ALARA DESIGN & OPERATIONAL FEATURES
RESEARCH REVIEW GROUP NO.: 5-23 0-00 SPONSORING OFFICE(S): NRR (76-12)
PROJECTS INVOLVED

EIN S 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 QUANTIFY THE EXPOSURE REDUCTION POTENTIAL OF THE DESIGN AND OPERATIONAL GUIDEL INES
GIVEN IN REGULATORY GUIDE 8.8 AND TO ASSESS THE COSTS INVOLVED IN IMPLEMENTING THEM. A THREE PART METHODOLOGY WAS DEVELOPED 10O
ASSESS OCCUPATIONAL EXPOSURF USAGE AT LIGHT WATER REACTORS, TO DETERMINE QUANTITATIVELY THE POTENTIAL FOR RADIATION EXPOSURE
REDUCTION, AND YO EVALUATE THE JUSTIFICATIONS FOR MAKING IMPROVEMENTS.

DOCUMENT ISSUED: NUREG/CR-04646.




R123032¢8 %% ISSUED RILS TONTINUED »» PAGE: 138

OFFICE: NRR IMPACY SIATEMENT
SCHED. RESP. DATE: 05715780 ACTUAL RESP. DATE: 04s/28/80 USER OFFICE REVIEMWER: W. KREGER

#%% NRR : APPLICATION "0 THE REGULATORY PROCESS wxx

THE PURPOSE OF THIS RESEARCH WAS TO DEVELOP A METHOD TO QUANTITATIVELY EVALUATE THE USEFULNESS AND EFFECTIVENESS OF THE DESIGN AND
OPERATIONAL SUIDELINES GIVEN IN PEGULATORY GUIDE 8.8. NRR USED THESE GUIDELINES TO EVALUATE NUCLEAR POWER PLANT APPLICATIONS.

THE RESEARCH RESULTED IN THE “FVELAPMENT OF A METHODOLOGY FOR DETERMINING THE EFFECTIVENESS OF ALARA DESIGN AND OPERATIONAL
FEATURES FOR LWR'S ON A PLANT Br PLANT BASIS.

#¥% NRR : IMPACT OF RESULTS wmxx

THE RESULTS CONFIRM THAT REGULATORY GUIDE 8.8 DOES NOT ADDRESS THE SIGNIFICANT METHODS OF EXPOSURE REDUCTION. THEY DEMONSTRATE
THAT IT IS5 FEASIBLE TO RANK EXPOSURE REDUCTION PROJECTS BY PRIORITY ON AN INDIVIDUAL PLANT DASIS, GIVEN THE PROPER INPUT DATA.

THE RESULTS SHOW THAT ALARA PRIORITIES VARY FROM PLANT TO PLANT AND DEFEND ON SUCH THINGS AS DOSE RATES, EXPOSURE RECORDS AND COST
OF ACTION. THERE IS5 ND INTENT THAT THE RESULTS OF THIS RESEARCH BE APPLIED TQ THE LICENSING PROCESS ALTHOUGH THE RESULTS MAY BE
USEFUL 7O INDIVIDUAL PLANTS. THESE RESULTS, HOWEVER, HAVE ADDED TO THE STAFF'S GENERAL UNDERSTANDING OF THE EFFECTIVENESS OF ALARA
DESIGN AND OPERATIOMAL FEATURES.

#¥¥% NRR : COMMONTS AND REMARKS »xx

THE METHODOLOGY IS NOT CAPABLE OF PROVIDING AN OVERALL NON-PLANT SPECIFIC RANKING OF THE FEATURES IN REGULATORY GUIDE 8.8. THE
RESEARCH SHOWED THAT THE DATA NECESSARY FOR MAKING A COST-BENEFIT ANALYSIS OF ALARA FEATURES DOES NOT CURRENTLY EXIST IN THE
INDUSTRY. EVEN IF THIS DATA WERE AVAILABLE, THE MODEL DEVELOPED BY UNI WOULD BE ONLY ONE OF MANY MODELS (E.G., NESP-01C, AND
NESP-017) AVAILABLE TO PERFORM SUCH A COST-BENEFIT ANALYSIS.

gt
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%% ISSUED RILS s=x

RIL_NO: ®0-081 DATE ISSUED: 02/:8/80 RIL TITLE: IRRADIATED FUEL DISRUPTION UNDER LOF ACCIDENT CONDITINNS
RESEARCH REVIEW GROUP NO.: 2-06 0-00 SPONSQORING OFFICE(S)® NRR
PROJECTS INVOLVED

EIN ®  PROJECT TIVIE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTY N
IRRADIATED FUEL DISRU:» TION UNDER LOF ACCIDENT CONDITIONS: RESULTS OF ACPR TEST SERIES FD-1 AMD THE FISGAS CODE

RES COMMENTS

SUMMARIZED IN THIS RIL ARE RESULTS OF THE FUEL DISRUPTION-1 (FD-1) SERIES OF IN-REACTOR EXPFLXIMENTS ON THE SWELLING AND DISRUPTION
OF IRRADIATED FUEL UNDER THE CONDITIONS OF AN UNPROTECTED (NO-SCRAM) LOSS-OF-FLOA C(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 INVOKED 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 STAFF POSITION. NO
EVIDENCE FOR ;HE EYPOTHESIZED 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.

¥%uu% NO OFFICE IMPACT STATEMENTS wMwwx
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PROJECTS INVOLVED
EIN @ PROJECT TITLE
1 B6268 POST-LICENSING

1 / P
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RESEARCH PROJECT CONTROL SYSTEM
RESEARCH RESULTS UTILIZATION REPORT
%% ISSUED RILS ==

REPORT RUN DATE: 08/24/8)
PAGE: 140

RIL TITLE: SOCIAL AND ECONOMIC EFFECTS OF TMI ACTIDENT
SPONSORING OFEICELS): NRR (79-12)

RES. TECHNICAL LEAD
PRICHARD C

=S UNIT

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.

RES COMMENTS

THIS STUDY DEALS WITH THE SOCIAL AND ECONOMIC EFFECTS OF THE ACCIDENY AT THREE MILE ISLAND DURING THE FIRST 6 MONTHS FOLLOWING

THE 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 ECONCMIC EFFECTS DURING THE EMERGENCY PERIOD FOLLOWING THE ACCIDENT WERE INTERRUFTED
LOCAL PRODUCTICON 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. HOWEVEF, THERE 1S CONCERN
WITHIN THE BUSINESS COMMUNITY ABOUT THE EFFECT OF THE ACCIDENT ON THE CONTINUED GROWTH AND DEVELOPMENT OF TH’ AREA. MaJOR
AINSTITUTIONAL EFFECTS WERE A STRAIN ON THE EMERGENCY PREPAREDNESS NETWORK IN THE AREA AND AN INCREASED FOC' . ON THE ISSUE OF THE
TMI PLANT BY THE LOCAL POPULACE, M™MAJOR EFFECTS ON INDIVIDUALS WERE THE EVACUATION ITSELF AND INCREASFD -  RESS DURING THE ACCIDENT
PERICD. FOR MOST PEOPLE, THE EFFECTS OF THE ACCIDENT WERE SHORT-LIVED, BUT FOR OTHERS, THE ACCIDENT HAS CAUSED A MORE PERMANENT
CHANGE IN THEIR DAY-TO-DAY ACTIVITIES. IT WILL BE USEFUL TO YOUR STAFF IN LICENSING HEARINGS.

DOCUMENTS ISSUED: NUREG/CR-1215.

-
A
B _..-_ﬂd
B e bl



R1230320 = 1
QFEICE: NRR IMPACT STAYEMENT
SCHED. RESP. DATE: 06729780 ACTUAL RESP. DATE

SSUED RILS CONTINUED »¥ PAGE:

: 04703780 USER OFFICE REV.EWER: M. KALTMAN

1%1

®¥u NRR : APPLICATION TO THE REGULATORY PROCESS =®x

AS PART OF THE COST-BENEFLT ANALYSIS OF LICENSING APPLIC
ASSOCIATED WITH THE CONSYRUCTION AND OPETATION OF NUCLEA
SUBJECT REPDRTS ARE AN OQUTGROWTH OF CONTRACT NO. NRC-04-
NUCLEAR POWER STATION SITING.' AS DESIGNED, THE CONTRAC
METHODOLOGY AND CONCLUSIONS OF THE SUBJECT RESEARCH REPOD
COST OF ACCIDENTS AT NUCLEAR POWER PLANITS.

%% NRR : IMPACT OF RESULTS wwxx

THE RESEARCH SERVED AS PRIMARY VEHICLES FOR DISCLOSING I
STUDIES WILL ALSO BE USEFUL IN DELINEATING THE GENERIC S

%% NRR : COMMENTS AND REMARKS xx«
NONE

ATIONS, THE NRC IS REQUIRED TO ASSESS THE LIKELY SOCIQECONOMIC IMPACTS

R POWER STATIONS ON LOCAL COMMUNITIES AND THE SURROUNDING REGIONS. THE
78-193, ENTITLED 'POST LICENSING STUDIES OF THE SOCIOECONOMIC IMPACT OF

T RECUIRED ANALYSES AT 14 SITES, ONE OF WHICH WAS THREE MILE ISLAND. THE
RTS INCREASED THE STAFF'S UNDERSTANDING OF THE BEHAVIORAL RESPONSES AND

NEORMATION ON THE ACCIDENT EFFECTS TO THE PUBLIC. THE FINDINGS OF BOTH
OCIQOECONOMIC EFFECTS OF CLASS 9 ACCIDENTS AT REACTOKS.
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RIL NO: B80-083 DATE ISSUED: 03724780 RIL TITLE: STEAM GENERATOR TUBE INTEGRITY
RESEARCH REVIEW GROUP NO.: 1-20 0-00 SPONSORING OFFICE(S): NRR (76-03)
PROJECTS INVOLVED
EIN ®  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. B2097 STEAM GENERATOR TUBE INTEGRITY MUSCARA J

RIL SUBJECT/DESCRIPYION
STEAM GENERATOR TUBE INTEGRITY

RES COMMENTS

THIS RESEARCH INFORMATION LETTER TRANSMITS RESULTS OF COMPLETED RESEARCH DEALING WITH THE INTEGRITY OF ARTIFICALLY DEFECTED
INCONEL 600 TUBING TYPICAL OF TH”"™ FOUND IN PRESENT SERVICE IN PRESSURIZED STEAM GENERATORS. MACHINED 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 SHLwED 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 REQUIRE ASSESSMENT
OF DEFECT LENGTH TO JUDGE TUBE INVEGRITY, TUBE COLLAPSE OCCURRED AT PRESSURES CONSIDERABLY HIGHER THAN COULD OCCUR UNDER MOST
CREDIBLE ACCIDENT CONDITIONS. THE SINGLE FREQUENCY EDDY CURRENT TUBE 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 LARGE MARGIN OF SAFETY BUILY INTO THE CHOICE OF STEAM GENERATOR TUBING WALL THICKNESS
DIMENSIONS 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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MWEICE: NRR IMPACT STATEMENT
SCHED, RESP. DATE: 07/24/80 ACTUAL RESP. DATE: 04/25780 USER OFFICE REVIEWER: B. LIAW

%% NRR : APPLICATION TO THE REGULATORY PROCESS w*¥x

THIS PROGRAM DEVELOPED DATA FOR NRR TO EVALUATE STEAM GENERATOR TUBE PLUGGING CRITERIA AND EDD* ~CLRRENT TESTING PERFORMANCE ON A
GENERTC AND PLANT SPECIFIC BASIS. THE RESULTS HAVE BEEN USED IN THE EVALUATION OF MANY OPERA” ING PLANTS WITH DEGRADED STEAM
GENERATORS. THE PROGRAM HAS CONFIRMED THE CONSERVATISM OF CURRENT TUBE PLUGGING CRITERIA AND RESULTS ARE BEING USED AS INPUT T0
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 DEVELQP MORE DESCRIMINATING TUBE PLUGGING CRITERIA AND REVISE REGULATORY GUIDE 1.21.

#xs NRR : IMPACT OF RESULTS wux

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.

%% NRR : COMMENTS AND REMARKS wx

THIS PROGRAM HAS PROVIDED A SIGNIFICANT CONTRIBUTION IN EVALUATING THE EXTENSIVE DEGRADATION PRPS'.EMS AFFECTING OPERATING STEAM
GENERATORS.
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%% ISSUED RILS wx

RIL NO: 80-084 DATE ISSUED: 03/24/80 RIL JITLE: STUDY OF LIQUEFACTION RESULTING FROM EARTHQUAKE, 2/4/76
BESEARCH REVIEW GROUP NO.° 3-02 0-00 SPONSORING OFFICE(S): NRR (79-07)
EROJECTS INVOLVED

Ein®  PROJECT TITLE RES _ONIT RES. TECHMICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUDJECT/DESCRIPTION
STUDY OF LIQUEFACTION RESULTING FROM EARTHQUAKE OF FEBRUARY 4, 1976 NEAR LAKE AMATITLAN, GUATEMALA

RES COMMENTS

THIS RIL TRANSMITS RcSULTS OF A STUDY OF SOIL CHARACTERISTICS WHICH RESULTED IM EXTENSIVE SUBSISTENCE DUE TO LIQUEFACTION ALONG THE
NORTHEAST SHORE OF LAKE AMATITLAN, GUATEMALA, DURING THE EARTHQUAKE OF FEBRUARY &, 1976.

THE RESULTS OF THE INVESTIGATION PROVIDE CASE HISTOCRY IN WHICH FIELD DATA ON SCIL CHARACTERISTICS IN AN EARTHQUAKE-LIQUEFIED ZONE
CAN BE CORRELATED WITH FIELD PERFORMANCE, SUPPLEMENTING CASE STUDIES FOR PREDICTING PROBABLE BEMAVIOR AT OTHER SITES. THE RESULTS
ALSO TEND TO CORROBORATE CURRENTLY-USED PROCEDURES FOR EVALUATING LIQUEFACTION POTENTIAL, DEPENDING 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 DETERMINATLION OF SEISMIC HAZARD. IT SHOULD BE REFERENCED WHENEVER THE
DECISIONS ARE REQUIRED UNDER 10 CFR, PART ‘90, APPENDIX A, SECTION V, PARAGRAPE D(V) CONCERNING UNSTABLE SOILS. USED WITH
APPRIPRIATE JUDGEMENT, THESE RESULTS WILL AUGMENT THE PRESENTLY AVAILABLE DATA BASE RELATING TO EARTHQUAKE INDUCED LIQUEFACTION AND
WILL IMPROVE OUR PREDICTIVE CAPABILITY IN THIS AREA.




rR1230320 %% ISSUED RILS CONTINUED *x PAGE: 145

QFFICE: SD  IMPACT STATEMENT
SCHED, RESP. DATE: 07/24780 ACTUAL RFSP. DATE: 05708780 USER OFFICE REVIEWER: R. MINOAUE

%% SD : APPLICATION TO THE REGULATORY PROCESS wux

THE RIL DOCUMENTS A CASE HISTORY OF EAPTHQUAKE INDUCED LIQUEFACTION. THE STUDY COMPARES ACTUAL SOIL BEHAVIOR WITH THAT PREDICTED
BY EMPIRICAL CURVES. THE CURVES USED ESTIMATE LIQUEFACTION POTENTIAL FROM THE CYCLIC STRESS RATIO AND FROM THE STANDARD PENETRA-
TION RESISTANCE. IT WAS PARTICULARLY IMPORTANT THAT DATA FROM WITHIN AND ADJACENT TO THE LIQUEFACTION ZONES 4AS COMPAKED.

THE
EMPIRICAL CURVES MATCHED THE OBSERVED BEWAVIOR VERY WELL. THIS IS ENCOURAGING BUT WE ARE CONCERNED WITH THE UNIQUENESS OF THE SOIL
AND GEOLOGY OF THE SITE.

VOLCANICG SEDIMENTS HAVE PARTICLE SHAPES, DENST™ , STRENGTHS, AND SIZE DISTRIBUTIONS THAT Axc NCT REPRESENTATIVE OF CLASTIC
SEDIMENTS AS A WHOLE. ALSO, THE PHYSICAL EM JMENT OF THE SITE 15 NOT REPRESENTATIVE OF CONDITIONS TYPICAL OF THE U.S. IV 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.
BECAUSE OF THE UNIQUENESS OF THE SITF .mc STUDY DOES NOT APPLY T0 SITING OF NUCLEAR POWER PLANTS IN THE UNITED STATES. BECAUSE OF
THE SI"E CONDITIONS THIS TYPE OF <7 MIGHT BETTER HAVE BEEN FUNDED BY NSF.

k%% SD : IMPACT OF RESULT .. « (NO DATA AVAILABLE)

%% SD : COMMENTS AND REMARKS wwx (NO DATA AVAILABLE)
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RIL NO: 80-085 DATE ISSUED: 03/2¢/88 RIL TITLE: INTEGRATED GEOPHYS. & GEDIUG. STUDY OF TECTONIC WORK
RESEARCH REVIEW GROUP ND.: 3-01 0-00 SPONSORING OFFICE(S): NRR, SD
EROJECTS INVOLVED

EIN®  PROJECT TITIE RES UNIT RES, TECHNICAL LEAD
1. 85971  NEW MADRTD TECTONIC FRAMEWORK STEUER N
RIL SUBJECT/DESCRIPTION

AN INTEGRATED GEOPHYSICAL AND CEOLOGICAL STUDY OF THE TECTONIC FRAMEWORK OF THE 38TH PARALLEL LINEAMENT - ANNUAL REPORT FT 1979

RES COMMENTS

THIS STUDY IS A PART OF THE "NEW MADRID SEISMOTECTONIC STUDY®' WHICH IS A COORDINATED PROGRAM OF GEOLOGICAL, GEOPHYSICAL. AND
SEISMOLOGICAL INVESTIGATIONS OF THE AEA WITHIN A 200-MILE RADIUS OF NEW MADRID, MISSOURI. THE STUDY IS DESIGNED TO DEFINE THE
STRUCTURAL SETTING AND TECTONIC HISTORY OF THE AREA IN ORDER TO REALISTICALLY EVALUATE EARTHQUAKE RISKS IN THE SITING OF NUCLEAR
FACILITIES. AN IMPORTANT GOAL OF THE RESEARCh PROGRAM IS TO PRODUCE USEFUL SEISMOTECTONIC AND SEISMIC ZONING MAPS FOR THE STUDY
AREA.

THE PRINCIPAL PROGRESS IN THIS INTEGRATED STUDY PROGRAM HAS BEEN IN ACQUIRING AND SYNTHESIZING CRITICAL MAGNETIC, GRAVITY, AND
GEOLOGIC DATA; CONDUCTING CRUSTAL SFISMIC 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 !'811-1812
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
;¥ED?E§E§°P?52Y 2: A TECTONIC PROVINCE OR SEISMIC ZONING MAP OF THE EASTERN U.S. AND TO PROVIDE A BASIS AND GUIDE FOR ONGOING

N AREA.

DOCUMENT ISSUED: NUREG/CR-1014

Wxswx NO OFFICE IMPACT STATEMENTS wwxun
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RIL_ND: 80-086 DATE ISSUED: 04/04/80 RIL TITLE: GAS SCINTILLATION COUNTER FOR MEASURING PLUTONIUM
BESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICE(S): IE (76-3)
EROJECTS INVOLVED

FIN ®  PROJECT TITLE RES UNIT BES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTICN
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 TAE ENVIRONMENT.

AFTER TESTING SEVERAL TYPES OF COUNTERS, AN ELECTRON-FOCUSING PROTOTYPE COUNTER WAS BUILT WHICH HAS EXCELLENT RESOLUTION A4D 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. 7THE COUNTER HAS BEEN CALIBRATED FOR MEASURING THE LUNG CONTENT OF 238 PU, 239 PU, AND 241 AM. THE COUNTING
EFFICIENCY OF THE COUNTEx IS GOOD BUT THE BACKGROUMD OF THE COUNTER IS TOO HIGH. A SECOND LOW BACKGROUN. 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, 11779

QFFICE: 1E IMPACT STATEMENT
SCHED. RESP. DATE: 08704780 ACTUAL RESP. DJATE: 04715780 USER OFFICE REVIEWCR: J. SNIEZEK

w¥% JE : APPLICATION TO THE REGULATORY PROCESS wxx

THE SUBJECT RESEARCH REPORT OQUTLINES THE DEVELOPMENT OF A COUNTER 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 THEC 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 RECOMMEND THAT NRC CONSIDER FUND™NG RESEARCH INTO THE FIELD APPLICATIONS OF THE COUNTER.
k% IE : IMPACT OF RESULTS x#= (NO DATA AVAILABLE)

¥x% IE : COMMENTS AND REMARKS »ux (NO DATA AVAILABLE)
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RIL NO: 30-087 DATE ISSUED: 04/24/80 RIL TITLE: ECON. MODEL FOR DISAGGREGATION OF STATE-LEVEL ELECTRICITY
RESEARCH REVIEW GROUP NQ.: 5-21 0-C0 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED

EIN % BROJECT TITLE EES UNIT RES, TECHNICAL LEAD
1. B0O190 FORECASTING ELEC DEMAND BY STATES IN U.S. PRICHARD C
RIL SUBJECT/DESCRIPTION

ECONOMETRIC MODEL FOR THE DISAGGREGATION OF STATE-LEVEL ELECTRICITY DEMAND FORECASTS TO THE SERVICE AREA

RES COMMENTS

THIS RIL THANSMITS THE RESULTS OF COMPLETED RESEARCH TO DEVELCP A MODELING CAPABILITY FOR INDEPENDENT ASSESSMENT OF NEED FOR POMWER
ESTIMATES FOR UTILITY SERVICE AREAS AS REQUIRED BY NEPA IN THE LICENSING PROCESS FGR NUCLEAR POWER STATIOMS.

THE SLED (STATE-LEVEL ELECTRICITY DEMAND) MODEL, DEVELOPED BY OAK RIDGE NATIONAL LABORATORIES, WAS USED AS THE BASE FOR OBTAINING
PROJECTIONS OF STATE LEVEL ELECTRICITY DEMAND. THE SLED MODEL IS A THREE SECTOR (RESIDENTIAL, COMMERCIAL, INDUSTRIAL) MODELINO
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 20006. IT HAS RECEIVED FAVORABLE ACADEMIC REVIEW, AND HAS PERFORMED
RELATIVELY WELL IN LIMITED JUT-OF-SAMPLE PERIOD FORECASTING.

THE MODEL WAS ESTIMATED AND USED TO FORECAST ELECTRICITY DEMAND FOR SIX SERVICE AREAS; CONSOLIDATED EDISON, CENTRAL HUDSON GAS AND
ELECYRIC (NEW YORK), COMMONWEALTH EDISON (ILLINOIS), SAN DIEGO GAS AND ELECTRIC (CALIFORNIA), CAROLINA POWER AND LIGHT (NORTH
gA#OL;NA). AggDDEYRIOT EDISON (MICHIGAN) IN FIVE STATES. THE ESTIMATION PERIOD WAS 1960-1974 FOR MOST SERVICE AREAS WITH ANNUAL
ATA BCTING U .

AS A RESULT OF THIS STUDY, AN EFFECTIVE METHOD OF DISAGGREGATING STATE-LEVEL ELECTRICITY DEMAND FORECASTS TO UTILITY SERVICE AREA
FORECASTS HAS BEEN DEVELOPED. THIS CAPABILITY WILL ENABLE NRC TO MAKE AN INDEPENDENT EVALUATION OF OTHER FORECASTS OF UTILITY
SERVICE AREA ELECTRICI!Y DEMAND. WE RECOMMEND THAT YOUR STAFF USE THIS METHOD AS PART OF ITS ASSESSMENT OF THE NEED FOR POWER
REQUIREMENTS CALLED FOR BY NEPA AS PART OF THE LICENSING PROCESS

DOCUMENT ISSUED: WNUREG/CR-1147, 2/80

¥¥xx¥ NO OFFICE IMPACT STATEMENTS wuxxx
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RIL HO: 80-083 DATE ]SSUED: 04,/25/80 RIL TITLE: DES. CRITERIA FOR CLOSELY-SPACED NOZZLES IN PRESSURE VESSELS
RESEARCH REVIEW GROLP NO.: 1-20 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED

EIN®  PROJECTY TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

PIL SUBJECT/DFSCRIPTION
DESIGN CRITERIA FOR CLGSELY-SPACED NOZZLES IN PRESSURE VESSELS

RES COMMENTS

THE INFORMATION IN THIS RIL DEALS WITH THE DEVELOPMENT OF MCRE ACCURATE RULES FOR THE DESIGN OF NOZZLES IN PRESSURE VESSELS AND
BRANCH CONNECTIONS IN PIPING FOR NUCLEAR POWER REACTORS THAN ARE PRESENTLY AVAILABLE IN THE ASME EOTLER AND PRESSURE VESSEL CODE,
SECTION III. THE PRESENT RULES WERE DEVELOPED OVER A LONG PERIOD OF TIME, BASED MAINLY 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, CCUPLED 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 DINE
OVER A 3-YEAR PER1OD AND HAS RESULTED IN THE DEVELOPMLNT OF PROPOSED NEW DESIGN RULES WHICH HAVE BEEN SUBNITTED TO THE ASME FOR
INCLUSION (OR REPLACEMENT) OF 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 10 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 MODIFICATION OF EXISTIN® STRUCTURES T3 CALLED FOR.

“x¥¥% NO OFFICE IMPACT STATEMENTS wxxxx
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RIL NO: 80-089 DATE ISSUED: 05/11/80 RIL YITLE: STRUCTURAL AND MECHANICAL COMPONENT TEST TECHNIQUES
RESEARCH REVIEW SROUP NO.: 0-00 SPONSORING DFFICE(S) NRR (77-18)
PROJECTS INVOLVED

FIN & PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
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 EQUTPMENT.
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QFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 05/11/80 ACTUAL RESP. DATE: 05/11/80 USER OFFICE REVIEWER: T. CHENG

% NRR ° APPLICATION "0 THE REGULATORY PROCESS X

THIS RESEARCH CONSISTED OF A REVIEW BY LLNL OF IN-SITU DYNAMIC TESTING EXPERIMENTS IN FULL SCALE NUCLEAR POWEWR PLANTS.
STRUCTURES TESTED WERE PIPING SYSTEMS, CONTAINMENT BUILDINGS, STORAGE TANKS, HEAT FXCHANGERS, GAS STORAGE VESSELS, AND
CERTAIN VALVES., THE CRJECTIVES OF THE REVIEW WERE TO EXPLORE AMD INVESTIGATE THE FEASIBILITY OF THE TESTING TECHNIQUES
OBSERVED FROM THE STANUPOINT OF BENEFITS, COSTS, RELIABILITY, LIMITATIONS, AND POTENTIAL PLANT DEGRADATION. THE TEST METHODS
EVALUATED INCLUDD SNAP-BACK EXPERIMENTS, PULSE GENERATORS, BURIED EXPLOSIVE?Y, 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 DEGRADATICN. DYNAMIC TESTING OF
DECOMMISSIONED PLANTS COULD BE USED TO ESTABLISH FRAGILITY LEVELS.

K% NRR : IMPACTY OF RECULTS wxx

THE _4RCH IDEWTIFIED DYNAMIC TELTING ON 18 NUCLEAR POWER PLANTS, INCLUDING THE FOLLOWING 6 PLANTS IN THE U.S:

DIABLU CANYON, INDIAN FOINT 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 “XTENT TO WHICH CONFIRMATORY IN SITU
DYNAMIC TESTING SHOULD BE INTEGRATED INTO NRC LICENSING PRACTICE. SUBSTANTIAL iNFGRMATION ABOUT DYNAMIC BEHAVIOR HAS JEEN
OBTAINED FROM THESE TESTS BUT THEIR IMPACT ON LICENSING REVIFWS REQUIRES INTERPRETATION OF THE LATA IN CONJUNCTION WITH
SPECIFIC PLANT REVIEWS OR IN THE VERIFICATION OF BENCH-MARKING OF ANALYTICAL MODESLLS. IF FULL DETAILS CAN BE OBTAINED ON THE
FOREIGN TESTS (FIVE IN JAPAN, THREE IN GERMANY, TWO IN ITALY AND TWO IN INDIA), THESE DATA WOULD BE COF GENERAL USE AND OF

USE IN SUPPGRTING COMPUTER ANALYTICAL METHODS.

%% NRR : COMMENTS AND REMARKS wxx

1. IN=SITU DYNAMIC TESTING HAS THE POTENTIAL FOR PROVIDING VL VALUABLE INFORMATION FOR THE ASSESSMENT AND VERIFICATION
OF STRUCTURAL DESIGNS FOR EITHER NEW PLANTS OR OPERATING PLANTS.

2. IN VIEW OF THE RELETIVELY LOW LEVEL OF EXCITATION USUALLY EMPLOYED FOR IN-SITU DYNAMIC TESTING, SUCH TESTING METHODS
ARE NOT EXPECTED TO DEVELOP INTC 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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%% JSSUED RILS w®x

RIL _ND: 80-091 DATE ISSUED: 06702780 RIL TITLE: ACPR EXPERIMENTS ON PROMPT-BURST ENERGETICS
RESEARCH REVIEW GROUP NO.: 2-06 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED
EIN @  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. A1016 ACCIDENT ENERGETICS WRIGHT R
T7 P N

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 SINGLE-PIN EXPERIMENTS IN THE ACPR TEST REACTOR ON THE PRESSURES
GENERATED AND THE WORK POTENTIAL RESULTING FROM THE FAILURE OF FRESH URANIUM-CARBIDE FUEL PINS IN SCDIUM UNDER PROMPT~BURST
DISASSEMBLY CONDITIONS IN AN LMFBR. POST-FUEL-FATLURE THERMAL INTERACTIONS BETWEEN THE MOLTEN FUEL AND COOLANT PRODUCED SHARP,
SHORT, VERY-HIGH PRESSUR" PULSES OF UP TO 130 MPA SOURCE PRESSURE, BUT THE CONVERSION RATIOS OF FUEL THERMAL ENERGY INTO MECHANICAL
WORK WERE ALL LESS THAN 2%. 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 DETONATION MODEL OF MOLTEN-FUEL-COCLANT INTERACTIONS
DEVELOPED BY BOARD AND HALL. A DEVE'.OPMENT OF THE EXPAND MODEL FOR THE FAILURE OF FRESH FUEL IN POWER EXCURSIONS GIVES EXCELLENT
AGREEMENT WITH THE MEASURED FUEL-FAILURE TIMES AND ENERGY DEPOSITIOMS. THIS RESEARCH WAS A JOINT PROGRAM BETWEEN SANDIA
LABORATORIES, AS CONTRACTOR FOR KRC, AND KERNFORCHUNGSZENTRUM KARLSRUHE (KFK) OF THE FEDERAL REPUBLIC OF GERMANY.

wx¥%x NO OFFICE IMPACT STATEMENTS %MxxXx
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%% ISSUED RILS =
RIL NO: 80-992 DATE ISSUED: 06/18/80 RIL TITLE: TRAC-PIA
RESEARCH REVIEW GROUP NO . ¢-00 SPONSORING OFFICE(S): NRR (77-5)
PROJECTS INVOLVED
EIN 8 PROJECY TIT.E RES UNIT RES. TECHNICAL LEAD
1. A7016 TRAC CODE DEVELOPMENT SHOTKIN L
U T/ N

TRAC-PIA
RES COMMEXTS

THIS RIL DESCRIBES THE FIRST RELEASED VERSION OF THE BEST-ESTIMATE TRAC COMPUTER CODE, TRAC-PIA, THE NEED FOR A BEST-ESTIMAY ' CODE
IS DOCUMENTED, AS WELL AY BRIEF COMPARISONS OF TRAC-PIA WITH RELAP-4 AND WITH FUTURE TRAC CODE VERSIONS. THERE I~ A DISCUSS1JUN OF
TRAC-PIA PREDICTIVE CAPAFILITIES 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 LLR BEHMAVIOR ARE GIVEN, BASED ON
USER EXPERIENCE OVER THE PAST YEAR. TWO APPENDICES PROVIDE A DESCRIPTION OF TRAC-PIA CAPABILITIES AND & SUMMARY OF ITS USE TO
ANALYZE DATA IN A VARIETY OF TEST FACILITIES UNDER THE DEVELOPMENTAL ASSESSMENT TASK,
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OFFICE: NRR IMPACTY STATEMENT
SCHED. RESP. DATE: 03704781 ACTUAL RESP. DATE: 03704/81 USER OFFICE REVIEMWER: W. JENSEN/J. WATTY

#¥% NRR : APPLICATION TC THE REGULATORY PROCESS xxx

A BEST ESTIMATE (BE) DICITAL COMPUTER 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 REANALYSIS OF SCALED EXPERIMENTS.

3. REALISTIC PREDICTIONS OF FULL SCALE PLANT CHARACTERISTICS.

w¥% NRR : IMPACT OF RESULTS wxx

THIS CODE HAS HAD ONLY LIMITED APPLICATION TO PLANT LICENSING ACTIONS. LASL USED THE CODE IN ANALYZING THE TMI-2 ACCIDENT IN
SUPPORT OF THE LICENSINC STAFF. VARIOUS NATIONAL LABORATORIES AND INDUSTRIAL ORGANIZATIONS HAVE USED THE CODE IN THE PREDICTION
AND ANALYSIS OF EXPERIMENTS.

#u% NRR : COMMENTS AND REMARKS wxx

MAJOR PROCESSES WHICH TRAC-P1A CAN CALCULATE INCLUDE BLOWDOWN, CHOKED FLOW IN PIPE, ECCS BYPASS, LOWER PLENUM REFILL, AND
REFLOODING OF THE CORE. THE CODE IS BEING APPLIED BY MANY OCRGANIZATIONS TO EXPERIMENTAL PROGRAMS. THE RESULTS OF COMPARISONS
AND OF SUBSEQUENT CODE DEVELOPMENT WILL BE REPORTED LATER.

RUNNING TIME IS CONSIDERED EXCESSIVE FOR MANY APPLICATIONS. IN THE ABSENCE OF KINETICS FEEDBACK IN THIS VERSION, TRAC-P1A
CANNOT NOW BE USED FOR ATWS AND RIA EVENTS. THE ACCURACY OF NATURAL CIRCULATION PREDICTIONS 1S SUBJECT TO COMPARISON WITH
EXPERIMENTAL DATA.
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%% ISSUED RILS ¥«

RIL NO: 80-093 RATE ISSUED: 08705780 QLL_ILIL£='"!SEN' ADVERSARY SEQUENCE EVALUATION
RESEARCH REVIEM GROUP NO,® 4-01 0-00 SPONSORING OFFICE(S): NMSS (77-1)
PROJECTS INVOLVED

EIN &  PROJECT TITLF RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTIUN
"ISEM™ ADVERSARY SEQUENCE EVALUATION

RES COWMMENTS

AS NOTED IN RIL NO. 93, IZEM IS A FIRST-GENERATED MODEL RECOMMENDED FOR USE UNTIL SECOND-GENERATICN MODELS ARE TESTED AND APPROVED.
MEMBERS OF THE NMSS SAFEGJARDS STASF WERE TRAINED IN THE USE OF ISEM IN APRIL 1978. SINCE THEN, MANY CONCEPTS EMBODIED IN ISEM
HAVE BEEN INCORPORATED BY RES INTO THE SECOND GENERATION MODELS SAFE AND SNAP (SAFEGUARDS AUTOMATED FACILITY EVALUATION AND
SAFEGUARDS NETWORK AMALYSIS PROCEDURE, RESPECTIVELY). THESE SECOND GENERATION MODELS ARE CURRENTLY BEING EVALUATED FOR USER
EUéYAEItirIT?é;HIN THE DIVISION OF SAFEGUARDS IN SUPPORT OF A PROGRAM OF VULNERABILITY ASSESSMENTS AT LICENSED POWER PLANTS AND

UEL FACIL .

¥uxu¥ NO OFFICE IMPACT STATEMENTS ®xwusx
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REQUESTOR: PBC RESEARCH RESLLTS UTILIZATION REPORT PAGE: 157
X% ISSUED RILS xw

RIL NO: 80-094¢ DAYE ISSUED: 08705780 RIL TITLE: FIXED SITE NEUTRALIZATION MODEL
RESEARCH REVIEW GROUP NO.: 4-01 0-00 SPONSORING OFFICE(S)® NMSS (77-1)
PROJECTS INVOLVED

EIN 8  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 OF THE FIXED SITE NEUTRALIZATION MODEL (FSNM) AND CONSTITUTES A
PART OF A CONTINUING NRC RESEARCH PROJECT ENTITLED, "EFFECTIVENESS EVALJUATION 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
éBRIEF ADVERSARY THREAT LOSS ESTIMATOR) WA> CREATED TO BE MORE COMPATIBLE WITH EXISTING EVALUATION TOOLS AND MORE COMPUTATIONALLY
FFICIENT.

WE CONSIDER THE WORK, ON DEVELOPMENT OF THE FLNM 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 STASF. 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.

¥xx¥% NO OFFICE IMPACT STATEMENTS sxxxx
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT FAGE: 158
% ISSUED RILS ==

RIL _NO: 30-095 DATE ISSUED: 087057380 RIL TITLE: POSITRON ANNIHILATION FOR NON-DESTRUCTIVE EXAMINATION
RESEARCH REVIEW GROUP NO.: 2-04 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED

EIN 8  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AY A LATER DATE

/ PYION
POSITRON ANNIHILATION FOR NON-DESTRUCTIVE EXAMINATION

BES COMMENTS

THIS RIL TRANSMITS THE RESUITS 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 GUOD 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.

¥uuxx% NO OFFICE IMPACT STATEMENTS xxxx
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® U L5 wx

RIL NQ: 80-096 DATE ISSUED: 08708780 RIL TITLE: ADEQUACY OF CURRENTLY UTILIZED RADIATION TEST SOURCES.
RESEARCH REVIEW GROUP NO.: (-00 SPONSORING OFFICE(S)® NRR
BROJFLIS INVOLVED

EIN &  PROJECT TITLE RES UNIT RES. TECHNICAL LESD

REFERENCE DATA WILL BT 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 # 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 COMMONLY USED TEST SOURCE TERM (CORALT-60).
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F 3 PACT STATEMENT
SCHED, RESP. DATE: 04/03/81 ACTUAL RESP. DATE: 04703781 USER OFFICE REVIEWER: P, DIBENEDETTO

#%% NRR : APPLICATION TO THE R» SULATOAY PROCESS #u#

THIS RESEARCH IS BEING CONDUCTED i) DETERMINE TAE ADEQUACY OF RADIATION SIMULATORS CURRENTLY USED IN THE LOCA DESIGN BASIS
ACCIDENT QUALIFICATION OF SAFETY-h FLATED EQUIPMENT. (RESEARCH REQUEST SD-77-7., FIN 8A1051)

Ku#® NRR : IMPACT COF RESULTS wax

BECAUSE OF THE INCONCLUSIVE NATURE )F THE RESULTS TO DATE, THIS RESEARCH HAS NOT YET IMPACTED THE REGULATORY PROCESS.

#Es NRR : COMMENTS AND REMARKS wex
THE FOLLOWING ADDITIONAL RESEARCH IS RECOMMENDED:

A. BEST-ESTIMATE CALCULATIONS ARE “EING PERFORMED TO ESTABLISH A MORE REALISTIC LOCA QUALIFICATION SOURCE TERM.

B. TESTS WILL BE CONDUCTED Tu COM RE THE DAMAGE CAUSED BY BETA AND GAMMA RADIATION ON GENERIC CABLE DESIGNS.
INCLUDED IN THIS AREA OF WESEARCH WILL BE AN EVALUATION OF THE SECONDARY (BREMSSTRAHLUNG) RADIATION EFFECTS ON INSTRUMENTS
WITH PROTECTIVE COVERS THAT WOULD BE PROTECTED FROM THE DIRECT BETA RADIATION, BUT NOT THE SECONDARY X-RAYS.

€. LOCA TESTS MAY BE CONDUCTLD WITH MATERIALS AND COMPONENTS IN TYPICAL SAFETY-RELATED CIRCUITS TO DETERMINE THE STGNIFICANCE
OF RADIATION-INDUCED NOISE.

THE RESEARCH RESULTS TO DATE DO NUT CONTAIN INFORMATION THAT SHOULD BE CONSIDERED FOR BOARD NOTIFICATION.
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATICN REPORT PAG. : 161
#% ISSUED RILS x»

RIL _NO: 80-097 DATE JSSUED: 08718780 RIL TIVLE: AN ECONOMETRIC STUDY OF ELZCTRICITY DEMAND

RESEARCH TEVIEW SROUP NO.: 6-00 SPONSPRYNG QFFICE(S)® NRR (77-01)

ERQJECTS INVOLVED

EIN 8  EROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. BO190 FORECASTING ELEC DEMAND BY STATES IN U.S. PRICHARD C

RiL SURJECT/DESCRIPTION
AN ECONUMETRIC STUDY OF ELECTKRICITY DEMAND BY MANUFACTURING INDUSTRIES

RES COMMENTS

THIS RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH ON ELECTRILITY DEMAND IN THE U.S. ORIGINATING IN THE MANUFACTURING SECTOR OF
THE ECONOMY. THE RESEARCH DESCRIBED IN THE NUREG/CR-1135 WIL. BE US®D IN THE DEVELOPMENT OF THE SLED (STATE LEVEL ELECTRICITY
DEMAND) MODEL USED TO ASSESS FORECASTS OF TOTAL ELECTRICITY DEMAND BY STATE.

¥¥xx®% NO OFFICE IMPACT STATEMENTS  wamux
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REQUESTOR: PBC X ISSUED RILS M%

RIL NO: 80-098 DATE ISUED: 08/18/80 RIL TITLE: LWR STATUS MONITORING DURING ACCIDENT CUNDITIONS.
RESEARCH REVIEW GROUP NO,: 0-0) SPONSORING OFFICE(S): NRR
EROJECTS INVOLVED

ZIN ¢ PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. A6.9% LANT STATUS MONITORING DISALVO R
RIL SUBJECT/DESCRIPTION

LIGHT WATER PEACTOR STATUS MONITORING DURING ACCIDENT CONDITIONS.

RES COMMENTS

THIS RIL TRANSMITS THE RESULTS OF CO™ LETED RESERCH DESCRIBING AN IMPROVED METHOD FOP ANALYZING OPERATOR RESPONSE DURING

ACCDIDENT SEQUENCES. THE METH)D IS DEMONSTRATED BY APPLYING IT TO DETERMINE THE TPERATOR'S INFORMATION NEEDS DURING

ACCIDENTS (NUREG/CR-16449). ThE RIL CONFIRMS THE ADEQUACY OF THE PWR INSTRUMENTAT. N REQUIREMENTS IN RRREG GUIDE 1.,

AND MAKES THE FOLLOWING RECTMMENDATIONS:

1. THE REGULATORY AND STANLARDS DEVELOPMENTS STAFFS SHOULD REVIEW THE CONCE®TS 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 TOPICS FOR THEIR APPLICATION. ASSUMING THE METHODS ARE DEEMED PRCMISING, THE REGULATORY SAFSTAFF MAY ALSO WANT

TD ENCOURAGE LICENSEES AND APPLICANTS TO APPLY THEM TO THEIR OWN FACILITIES. 2. THE REGULATORY AND STANDARDS DEVELOPMENT STAFFS
SHOULD REVIEW THESE RESULTS AND ASSIMILATE THEM INTO THE TECHNICAL BASIS FOR DECISIONS RELATIVE TO THE REVISION OF REG GUIDE 1.97.
APPROPRIATE CONSIDERATIONS SAC ILD BE GIVEN TO THE LIMITATIONS OF THE STUDY VWHICH GENERATED THE RESULTS.

QFFICE: N- 3 IMPACT STATEMENT
SCHED. 'ESP. DATE: 064717781 ACTUAL RESP. DATE: 04717/8" USER OFFICE REVIEWER: J. WATT

¥¥x NRR : APPLICATION TO THE REGULATORY PROCESS #xx
(LWR STATUS MONITORING DURING ACCIDENT CONDITIONS)
A DRAFT OF NUREC/CR-1440 WAS REVIEWED BY INDUSTRY AND NRC PARTICIPANTS IN DRAFTING REVISION 2 TO REGULATORY GUIDE 1,97

:;Niégg;g:;ATION FOR LIGHT-WATER-COOLED N'ZLEAR POWER PLANTS TO ASSESS PLANT AND ENVIRONMENT CONDITIONS DURING AND FOLLOWING

%%¥ NRR : IMPACT OF RESULTS wxa

:E?Ig::ilgles IDENTIFIED DURING THE SEQUENCE EVALUATIONS, WERE ADDED TO THE INSTRUMENTATION LISTS OF REC JLATORY GUIDE 1.97

%%% NRR : COMMENTS AND TIMARKS #*#%

SOME ADDITIONAL VARIABLES WERE ADDED ON THE RESULT OF THE SEQUENCE STUDIE®. THE RIL
REGULATORY GUIDE DEVELOPMENT. THE PROGRAM WAS COMPLETED WITH THE PUBLISHING OF NU«EG?ggYQEEE? JEE TS Ex Sureany o i
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RIL NO: 80-099 DATE ISSUZD: 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
EIN ¢ [ROJECT TITLE RES UNIT RES. TECHNICAL LEAD
FOULKE J

1. Bo1ss DUSIMETRIC MODEL APPENDIX "I

RIL SUBJECT/DESCRIPTION
DOSE-RATE CONVERSION FACTORS FOR EXTERNAL EXPOSURE TOD PHOTON AND ELECTRON RADIATIONS

RES COMMENTS

THIS RIL TRANSMITS A COMPILATION OF DOSE-RATE CONVERSION FACTORS FOR USE IN CALCULATI.IG EXTERNAL FXPOSURE TO PHOYON AND ELECTRON
RADIATION FOR 240 RADIONUCLLIDES CF POTENTI’ IMPORTANCE IN ROUTINE RELEASES FROM NUCLEAR FUEL CY” .ES FACILITIES (NUREG/CR-0494).

Wuxx® NO OFFICE IMPACT STATEMENTS waxxx
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#x ISSUED RILS wx

RIL _NO: 80-100 DATE ISSUEL: 08/25/80 RIL TITLE: VISUAL AESTHETIC IMPACT OF ALTERNATIVE COOLING SYSTEMS.
RESEARCH REVICW GROUP NO.: 5-21 0-00 SPONSORING OFFICE(S): NRR (76-14)
EROJECTS INVOLVED

EIN®  EROJECT TITLE RES UNIT RES. TECHNICAL LEAD
t. B2266  VISUAL CHANGE DUE TO CLOSED CYCLE COOLING SYSTEMS PRICHARD C
RIL SUBJECT/DESCRIPTION

VISUAL AESTHETIC IMPACY OF ALTERNATIVE CLOSED CYCLE COCLING SYSTEMS.

‘9 _COMMENTS

THIS RIL TRANSMLITS THE RESULTS OF COMPLETED RESEARCH TO DEVELOP A METHOD FOR ASSESSING THE VISUAL AESTETIC IMPACT OF ALTERNATIVE
CLOSED CYCLE COOLINU SYSTEMS OF NLCLEAR POWER PLANTS. (NUREG/CR-0989).

THE RESULTS INDICATED THAT ON AVESAGE, A NATURAL DRAFT COOLING TOWER JILL 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
TOWER AS OPFJUSED TO A NATURAL DRAFT TOWER RANGED FROM 0 TO $10 FPER MONTH FOR AN AVERAGE HOUSEHOLD, DEPENDING ON SITE-SPECIFIC
CONDITIONS SUCH AS '"ETEOROLOGY, TCPOGRAPHY, AND DEMOGRAPHIC CHARACTERISTICS. PREDICTIVE MODELS RESULTING FROM THIS ANALYSIS CAN BE
APPLIED TO ANY EXISTING OR PROPOSED NUCLEAR STATION SITE, USING READILY AVAILABLE DATA SOURCES.

KM¥x% NO OFFICE IMPACT STATEMENTS wusxw
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%% ISSUED RILS wx

RIL #D: 80-101 RATE ISSUED: 09/01/380 RIL TITLE: PERIPHERAL SHEARING STRENGTH OF CONCRETE STRUCTURAL ELEMENTS
RESEARCH REVIEW ORQUP NO.: 3-07 0-C0 SPONSORING OFFICE(S): NRR
EROJECTS INVOLVED

FIN &  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
PERIPHERAL SHEARING STRENGTH OF REINFORCED CONCREVE STRUCTURAL ELEMENTS WITH BIAXIAL REINFORCING SUBJECTED TO TENSION.

RES COMMENTS

THIS RESEARCH INFORMATION LETTER (RIL) DESCRIBES THE RESULTS OF AN EXPERIMENTAL STUDY ON THE STATIC PERIPHERAL (PUNCHING) SHEAR
STRENGTH OF REINFJRCED CONCRETE ELEMENTS SUBJECTED 7O BIAXIAL TENSION APPLIED THROUGH THE RCINFORCEMENT (REFS. ' AND 2). THE
PHYSICAL SITUATION SIMULATED IN THE EXPERIMENTS IS THAT OF A STATIC FORCE APPLIED NORMALLY TO THE WALL OF A REINFORCED CONCRETE
CONTAINMENT UNDER INTERNAL PRESSURE OR OTHER NUCLEAR SAFETY-RELATED CONCRETE STRUCTURES SUBJECT TO BIAXIAL TENSION. THE BIAXIAL
TENSION PRODUCES A SYSTEM OF ORTHOGINAL CRACY5. 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 WExT NOT
INTENDED TO BE REPLICA-TYPE MODELS JF A TYPICAL CONTAINMENT WALL, BUT RATHER TO BE REPRESENTATIVE OF THE BEFAVIOR OF A CONTAINMENT
UNDER THE SPECIFIED LOAD CONDITIONS THE INHERENT PUNCHING SHEAR STRENGYH OF REINFORCED CONCRETE IN COMBINATION WITH BIAXIAL
TENSION WAS HIGHER THAN EXPECTED, AND IT WAS OBSERVED TO BE MODERATELY SENSITIVE TO THE LEVEL OF BIAXIAL TENSION. A CRITIQUE OF
THE CURRENT DESIGN FORMULA (REF. 3, CC-3421.6) I5 MADE IN LIGHT OF THE RESULTS OF THIS STUDY.

F : N MPACT T N
SCHED. RESP. DATE: 01730780 ACTUAL RESP. DATE: P 4 USER OFFICE REVIEWER:

%% NMSS: APPLICATION TO THE REGULATORY PROCESS ¥xx

_%®N NMSS: IMPACY OF RESULTS #xx (NO DATA AVAILABLE)

¥x¥ HMSS: COMMENTS AND REMARKS ¥x¥ (ND DATA AVAILABLE)




R1230320 ¥# ISSUED RILS CONTINUED wx PAGE: 166
QEFICE: NRR IMPACT STATEMENT
SCHED. RESP, DATE: 05/22/81 ACTUAL RESP. DATE: 05/22/81 USE® OFFICE REVIEWER: B. BROWN

¥nw NRR : APPLICATIUN TO THE REGULATORY PROCESS wxw»

HIGH ENERGY LINES AND EQUIPMENT LIXE SAFETY RELIEF VALVES ARE FREQUENTLY ANCHORED TO THE WALLS OF REINFORCED CONCRETE CON-
TAINMENT STRUCTURES. FOR THE EVALUATION OF CONTAINMENT L<TEGRITY IN THIS CASE IT BECOMES NECESSARY (0 CONSIDER THE PERIPHERAL
SHEARING (PUNCHING) STRENGTH OF THE REINFORCED CONCRETE IN COMBINATION WITH INTERIAL PRESSURES (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 2ECOMMENDATION FOR REVISING THE CODE FORMULA NOW IN USE.

%% NRR : IMPACT OF RESULTS www

THE RESEARCH PROVIDES PRELIMINARY DATA WHICH WITH ADDITIONAL SUPPORT, COULD EVENTUALLY LEAD TO A SUBSTANTIVE CHANGE IN THE
CURRENT PERIPHERAL SHEAR FORMUL_A IN THE ASME CODE (SECTION III, DIVISION). THI> CHANGE WOULD RECOGNIZE THAT THE PRESENT
DESIGN METHODOLOGY IS OVERCONSERVATIVE AND LEAD TO A RELAXATION OF QUR CURRENT REQUIREMENTS WITH REGARD T0 PERIPHERAL SHEARING
STRENGTH. IT IS PREMATURE TO IMPLEMENT THE RESEARCH RESULTS WITHOUT ADDITIONAL AND COCMPRERENSIVE EXPERIMENTAL SUPPORY. THE
EXPERIMENTS WERE PERFORMED ONLY ON A THIN CONCRETE ELEMENT (6 INCH THICK SLAB) WITH A FIXED REINFORCEMENT RATIO.

%M NRR : COMMENTS AND REMARKS wuw

éggsgg::;?;E.ESE‘RCH RESULTS INDICATE THAT THE EXISTING ASME CODE REIUIREMENTS WITH RESPECT TO PERIFHERAL SHER ARE QUITE

2. PRIOR TO MAKING A RUCOMMENDATICN TO REDUCE THE CONSERVATISM OF THE PRESENT ASME CODE FORMULA, MORE DESIGN VARIABLES SUCH
AS THE THICKNESS OF CONCRETE ELEMEMNTS, THE AMOUNT AND DISTRIBUTION OF REINFORCEMENT, THE APPLIED LOAD POSITIONS, AND THE SHEAR
SPAN HAVE TO BE ACCOUNTED FOR IN FUTURE TESTS. 1IN THE MEANTIME, THE PRESENT ASME CODE FORMULA SHOULD CONTINUE TO SERVE AS

THE BASIS FOR OUR LICENSING REVIEW PERTAINING 7O THE ISSUE OF CONCRETE PERIPHERAL SHEAR STRENGYH UNDER BIAXIAL TENSION.

3. THE COMMENT> AND CONCLUSIONS PFOVIDLD ABOVE ARE, IN OUR OPINION, CONSISTENT WITH THOSE OF DR. C. P. SIESS OF THE ACRS.



R1230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81
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¥ ISSUED RILS w#

RIL NO: 80-102 DATE ISSUED: 09/12/8¢ RIL TITLE: STRUCTURAL BUILDING RESPONSE
RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICECS): NRR, SD
PROJECTS INVOLVED

FIN 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. A0130 SSMRP STRUCTURAL PROJECT (PREV B5614) BAGCHI ©
RI\_SUBJECT/DESCRIPTION

REVIEW: PHASE I OF PROJECT IV OF THE SEISMIC MARGINS RESEARCH PROGRAM

RES COMMENTS

THIS RESEARCH INFORMATION LETTER (RIL) 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), 1S NOT
INTENDED TO ADVANCE THE ART; RATHER, IT WILL BE U'ED TO IDENTIFY ANALYTICAL METHODS FOR REALISTICALLY CHARACTERIZING THE SEISMIC
RESPONSE OF NUCLEAR 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 MCDELING, UNCERTAINTY, NONLINEAR BEHAVIOR, METHODS
TO ACCOUNT FOR INTERACTIONS AND NONSEISMIC RESPONSE., BECAUSE THIS IS A RIL FOR THE SSMRP, BACKGROUND INFORMATION ON THE SSMRP IS
PROVIDED IN ADDITION TO A DESCRIPTIVE SUMMARY OF THE STRUCTURAL BUILDING RESPONSE REVIEW STUDY.




R1230320 %% ISSUED RILS CONTINUED w¥ PAGE:

QFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE" 05/13/80 ACTUAL RESP. DATE: 2 7 USER OFFICE REVIEMWER:

%% NRR : APPLICATION TC THE REGULATORY PROCESS s

x¥ NRR : IMPACT OF RESULTS xxw (NO DATA AVAILABLE)

#¥% NRR : COMMENTS AND REMARKS xw» (NO DATA AVAILABLE)
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%% ISSUED RILS wx

BIL NO: 80-103 DATE ISSUED: 09713780 RIL TITLE: BEST ESTIMATE EVALUATION METHOD
RESEARCH REVIEW GROUP NO,: 0-00 SEOMANRING DIFICELS NRR
PROSECTS INVOLVED
EIN ®  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
'. A0130  SSMRP STRUCTURAL PROJECT (PREV BS5614) BAGCHI &
RIL SUBJECT/DESCRIPTION

APPLIED CALCULATION OF THREE-DIMENSIONAL SEISMIZ RESPONSE.

RES COMMENTS

THIS RESEARCH INFORMATICON LETTER (RIL) DESCRIBES HOW TWO TECHNIQUES, BEST ESTIMATE AND EVALUATION METHOD, CAN BE APPLIED TO THE
TRADITIONAL SEISMIC AMALYSIS AND CESIGN OF A NUCLEAR POWER PLANT. THE SEISMIC ANALYSIS AND DESIGN METHODOLOGY CHAIN IS COMPRISED
OF SEISMIC INPUT, SOIL-STRUCTURE INTERACTION, STRUCTURAL RESPONSE AND SUBSYSTEM RESPONSE. THE OBJECTIVE OF THIS STUDY IS TO
CHARACTERIZE THE COMPOUNDING EFECi 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 METHODOLOGY AS WELL AS ON RELATIVE
CONSERVATISMS BY SELECTIVELY COMBINING DESIRED DESIGN LINKS. AN ILLUSTRATIVE EXAMPLE IS USED IN THIS STUDY THAT LINKS
THREE-DIRECTIONAL SEISMIC EXCITATION AND STRUCTURAL RESPONSE TO COMPARE THE RESULTS OF COTH TECHNIQUES IN TERMS OF FACTORS OF
COMPARISON AND PROBABILITIES OF EXCEEDANCE.







R1236320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 08/24/81!
REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 171
¥% ISSUED RILS »»

RIL _NO: 83-104 DATE JSSUED: 09/08/80 RIL TITLE: PHOSPHORUS 32 IN EDIBLE FISH TISSUE
RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICE(S): I&E
PROJECTS INVOLVED
EIN ®  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL_SUBJECT/DESCRIPTION
THE BIOACCUMULATION FACTOR FOR PHOS®HORUS 32 IN EDIBLE FIS. TISSUE.

RES COMMENTS

A LITERATURE SEARCH WAS CONDUCTED T) REVIEW THE CONCENTRATIONS OF PHOSPHORUS IN EDIBLE TISSUES OF FISH AND IN VARIOUS BODIES OF
WATER. USING GEOMETRIC MEAN CONCENTRATIONS, A STABLE PHOSPHORUS BICACCUMULATION FACTOR OF 70,000 WAS CALCULATED. USING THE
RADIOACTIVE DECAY CONSTANT OF P-32 AND DATA DERIVED FOR THE BIOLOGICAL TURNOVER RATE OF PHOSPHORUS IN FISH, A P-32 BIOACCUMULATION

FACTOR OF 300C WAS DERIVED.

uwux% NO OFFICE IMPACT STATEMENTS Mwxwx
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REQUESTOR: PBC RESEARCH RESULT', UTILiZATION REPORT PAGE: 172
% ISSUED RILS wn

RIL NO: 80-105 DATE ISSUED: 09/19/80 RIL TITLE: GEOPHYSICAL CORRELATIONS AND MODEL ING
ECSEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICE(S): NRR, SD
E TS _INVOLV
FIN & PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. A64058 SEISMICITY '~ ™ASS 3 NH MURPHY A

RIL SUBJECT/DESCRIPTION

GEOP/IYSICAL CORRELATIONS AND MODELING OF A SELECTED AREA ACROSS THE CLINTON-NEWBURY/BLOODY BLUFF FAULT ZONES
IN NORTHEASTERN MASSACHUSETTS

RES COMMENTS

THIS MEMORANDUM TRANSMITS THE RESUL1S OF A GRAVITY SURVEY OF THE CLINTON NEWBURY AND BLOODY BLUFF FAULT ZONES IN NORTHEASTERN
MASSACHUSETTS. IT IS A STUDY CORRELATING GRAVITY A“OMALIES, GEOMAGNETIC CONTOURS, AND THE SURFACE BEDROCK.

¥xwxx NO OFFICE IMPACT STATEMENTS mxxxx
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT AGE:

%% ISSUED RILS %x

11728780 RIL TITLE: RESEARCH INFCRMATION LETTEK NO. 06
SPONSORING OFFICE(S)® NRR, SD

RES. TECHNICAL LEAD
REFERENCE DATA WIi. BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCy T TION
RANCHOD 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 KEREWITH IMPROVE AND EXPAND THE CURRENT DATA

BASE USED TO DEVELOP APPROPRIATE STAMDARDS AND REGULATORY GUIDES IN ATMOSPHERIC DISPERSION.

QFFICE: NRR IMPACT STATEMENT
SCHED. RESP. DATE: 01/12/81 ACTUAL RESP. DA ©: 0ts12/81 USER OFFICE REVIEWER:® E. H. MARKEE

%% NRR : APPLICATION TO THE REGULATORY PROCESS **x

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.

Xu% NRR : IMPACT OF RESULTS ¥*xx
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

70 ESTIMATE RELATIVE CONCENTRATIONS OF AIRBORNE EFFLUENTS. FINAL CONCLUSIONS CONCERNING EFFECTS ON OUR MODELS AMWAIT A RIL ON
REMAINING PORTIONS OF THE RESEARCH PROGRAM.

%% NRR : COMMENTS AND REMARKS *x¥
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 IS5 NEEDED.




®*230320 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DATE: 087/24/81
“«QUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 174
¥x ISLUED RILS x%

RIL NQ: 80-107 DAYE ISSUED: 12/16/80 RIL TITLZ: COMPUTER PROGRAM
RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED
EIN @ PROJECT TITLS RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RELAP/7MOD 7 COMPUTER PROGRAM

RES COMMENTS
A RESEARCH INFORMATION LETTER IS BEING ISSUED DESCRIBING THE RELAP4/MOD 7 CODE. THIS CODE HAS BEEN DESIGNED AS A BEST-ESTIMATE

LARGE BREAK LOCA ANALYSIS TOOL. THE CODE MORE ACCURATELY CALCULATES THE BLOWDOWN AND REFILL STAGES THAN DOES THE RELAP4/MOD 6
CODE. THE CALCULATIONAL CAPABILITY OF THE REFLOOD STAGE IS ALMOST THE SAME AS IN THE RELAP4/MOD 6 CODE.

¥¥x¥¥  NO OFFICE IMPACT STATEMENTS mxxwx
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REQUESTOR: PBC RESEARCH RESULTS UTILIZATION REPORT PAGE: 175
%% ISSUED RILS w¥

RIL _NOQ: 80-108 DATE ISSUED: 01/06/81 RIL TITLE: SUMMARY OF WRAP-PWR-EM RIL
RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICECS): NRR
PROJECTS INVOLVED
EIN. 8  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. B4126 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-QOUT CALCULATIONS ARE GIVEN.

P TATEMENT

SCHED. RESP. DATE: 037/01/81 ACTUAL RESP. DATE: 03/01/81 USER OFFICE REVIEMWER: R. F. AUDETTE

%%% NRR : APPLICATION TO THE REGULATORY PROCESS =xx

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.

#%% NRR : IMPACT OF RESULTS w*xx

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
RAPIg ERROR FREE PROCESSING OF THE ENTIRE LOCA TRANSIENT AND TO THE EXTENT POSSIBLE, A SATISFACTORY REALIZATION OF THIS GOAL WAS
ACHIEVED.

%% NRR : COMMENTS AND REMARKS »¥x

SOME PROBLEMS AND INADEQUACIES CONTINUE TO €XIST IN THE COMPONENT CODES USED IN WRAP WHICH NEED YO BE RESOLVED BEFORE THE CODT
PACKAGE CAN BE USED EFFECTIVELY, SOME OF THESE ARE DESCRIBED IN THE RIL. WE ARE CURRENTLY REVIEWING OUR ANALYTICAL NEEDS TO
DETERMINE HOW BEST TO EVALUATE AND AUDIT VENDOR ANALYTICAL METHODS AND CALCULATIONS. AS A RESULYT, WE EXPECT TO MAKE
RECOMMENDATIONS SOON REGARDING INFORMATION IN THE WRAP PROGRAM AND ANY FUTURE PLANS.



; TE: 08724/81
123 RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DA
=£2u22$8l: PRC FESEARCH RESULTS UTILIZATION REFORT PAGE: 176
% ISSUED RILS wx

RIL_NO: 88-109 DATE ISSUED: 91/0¢/81 RIL FITLE: SUMMARY OF WRAP-BWR-EM RIL
RESEARCH REVIEW GROUP NQ.: 0-00 SPONSORING OFFICE(S): NRR
PROJECTS INVOLVED

EIN 8 PROJECT TITLE RES UNIT RES, TECHNI(AL 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 BOTLING
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-OUT CALCULATICONS ARE GIVEN.

QFFICE: NRR JIMPACT STATEMENT
SCHED. RESP. DATE: 03/01/81 ACTUAL RESP. DATE: 03701/81 USER OFFICE REVIEWER: R. F. AUDETTE

%% NRR : APPLICATION TO THE REGULATORY FPROCESS wxx

TO PERFORM INDEPENDENT AUDITS OF BWR VENDORS LARGE AND SMALL BREAK LOCA ANALYSIS METHODS AND APPLICATIONS SUBMITTED TO SATISFY
REQUIREMENTS OF 10 CFR 50, APPENDIX K, AKD 10 CFR 50.46.

¥%¥ NRR : IMPACT OF RESULTS »ux

THE DEVELOPMENT PROGRAM DESCRIBED IN THE RIL HAS PROVIDED AUTOMATED INTERFACING AND USER-CONVENIENT INPUT METHODS FOR THE FOUR
COMPUTER PROGRAMS CONSTITUTING THE BWR-WRAP-EM PACKAGE. ALSO I! CLUDED 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
:e;%nggROR FREE PROCESSING OF THE ENTIRE LOCA TRANSIENT AND TO THE EXTENT POSSIBLE, A SATISFACTORY REALIZATION OF THIS GOAL WAS

¥¥% NRR : COMMENTS AND REMARKS x##

SOME PROBLEMS AND INADEQUACIES CONTINUE T EXIST IN THE COMPONENT CODES USED IN WRAP WHICH NEED TO BE RESGLVED BEFORE THE CODE
PACKAGE CAN BE USED EFFECTIVELY. SOME OF THESE ARE DESCRIBED IN THE RIL. WE ARE CURRENTLY REVIEWING OUR ANALYTICAL NEEDS TO
DETERMINE HOW BEST "0 EVALUATE AND AUDIT VENDOR AMALYTICAL METHODS AND CALCULATIONS. AS A RESULT, WE EXPECT T0 MAKE
RECOMMENDATIONS S 4 “EGARDING INFORMATION IN THE WRAP PROGRAM AND ANY FUTURE PLANS.




R1230320 RESEARCH PRC.ECT CONTROL SYSTEM REPORT RUN DATE: 08/24/8!
REQUESTOR: PBC RESEARCH Rtsgggaeg"{%!gﬂmn REPORT PAGE: 127
w LS »w

RIL NO: 80-110 DATE 1SSUED: 01716781 RIL TITLE: RELATIVE HAZARD OF RADIOIODINE AS A FUNCTION OF RADIATION
RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFFICE(S): NRR
EROJECTS INVOLVED

FIN &  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENC * DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBRJECT/DESCRIPTION
FUNCTION OF RADIATION - QUALITY AND AGE AT EXPOSURE

RES COMMENTS

TG IDENTIFY THE INFLUENCE OF THE PHYSICAL CHARACTERISTICS OF RACIOIODINE ISOTOPES AND THYROID GLAND MATURITY ON THE EFFECTIVENESS
OF RADIOIODINE EXPOSURE, TWO STUDIES WERE PERFORMED. IN THE FIRST STUDY, RATS WERE EXPOSED 7O 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
Y0 I-131 AND THYROID FUNCTION MEASURED 103 DAYS LATER. THE RESULTS SHOWED THAT FETUSES AND WEANLINGS WERE ABOUT ONE AND A

HALF TIMES AS RADIOSENSITIVE AS ADULTS AND ABOUT TWICE AS SENSITIVE AS NEWBORNS.

F : R PACT ATEMEN
SCHED. RESP. DATE: 04712/81 ACTUAL RESP. DATE: 04r12/81 USER OFFICE REVIEWER: W. KREGER

%%% NRR : APPLICATION TO THE RCGULATORY PROCESS %Xx

THIS STUDY WAS UNDERTAKEN TO VERIFY AND QUANTIFY STAFF ASSUMPTIONS, IN ACCIDENT CONSEQUENCE ASSESSMENTS, THAT SHORT-! TVEDR
RADIOIODINES PRODUCE MORE BIOLOGICAL DAMAGE THAN THE SAME DOSE OF IODINE 131 AND THAT THE IMMATURE THYROID GLAND 1S MORE
RADIOSENSITIVE THAN THAT OF THE ADULT (FIN #B3028).

%% NRR : IMPACT OF RESULTS xMx

1. THE STUDY OF THE INFLUENCE OF RADIATION QUALITr CONFIRMED THE APPROPRIATENESS OF THE ~=ACTOR OF 10 USED FOR THE INCREASED
EFFECTIVENESS OF SHORT-LIVED RADIOIODIUES.

2. THE STUDY OF THE INFLUENCE OF AGE AT EXPOSURE CONFIRMED THE GREATER THYROIDAL RADIOSENSITIVITY OF FETUSES AND WEANLINGS
COMFARED YO ADULTS. IN ADDITION, IT CUANTIFIED THE RISK FACTOR DIFFERENCE AS LESS THAN AN ORDER OF MAGNITUDE.

3. ALTHOUGH THE RESULTS OF THIS STUDY SHCW NO NONCONSERVATISIM IN STAFF ASSUMPTIONS, WE WILL CONSIDER THESE RESULTS FOR PUSS.olLE
CHANGES IN RADIATION GUIDELINES.

 wN% NRR : COMMENTS AND REMARKS wxx
THIS RESEARCH PROJECT HAS BEEN COMPLETED. CONSIDERATION FOR WEARING BOARD NOTIFICATION IS NOT CONSIDERED NECESSARY.
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REQUESTOR: PBC RESEARCH lesgggaigfgkzgltloﬂ REPORT PAGE: 1
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RIL NO: 88-111 DATE ISSUED: 01/26/81 RIL TITLE: ACUTE EFFECTS OF INHALATION EXPOSURE TO "URANIUM™
RESEARCH REVIEW GROUP MO.: 9-00 SPONSORING QFFICECS): SD
EROJECTS INVOLVED

EInN 8 EROJECT YITLE RES UNIT RES, TECHNICAL LEAD
1. A4083  STUDY OF UF6/UC2F2 IN EXPERIMENTAL ANIMALS FOULKE J
RIL SUBJRCT/DESCRIPTION

HEXAFLUORLDE AND PATTERNS OF DISPOSITION.

BES COMMENTS

A NUMBER OF EXPERIMENTS WERE PERFORMED TO DETERMINE THE DEPOSITION, RETENTION, AND EXCRETION OF URANIUM, AS WELL AS THE ACUTE
TOXICITY, RESULTING FROM EXPOSURE TO URANIUM HEXAFLUORIDE AND ITS HYDROLYSIS PRODUCTS. BOTH RATS AND DOGS WERE EXPOSED BY
INHALATION, INTRATRACHEAL INSTILLATION, OR INTRAVENDUS INJECTION. RESULTS TO DATE SUPPORT THE RELATION BETWCEN ABSORBED DOSE AND
URINARY ELIMINATION RATE PRCPOSED BY THE ICRP FOR UC+6) COMPOUNDS. THE PULMONARY RETENTION TIME FOR UO2F2 IS EXTREMELY S“ORT
(HALF-TIME); RETENTION FUNCTIONS FOR KIDNEY AND BONE ARE NOT YET AVAILABLE. THE THRESHOLD ABSCRBED DOSE FOR PRODUCING RENAL
INJURY IS OF THE ORDER OF 10 MICRO-G PER XG BODY WEIGHT. IN DOGS AND RATS GLUCOSURIA APPEARS TO BE A MORE SENSITIVE INDICATOR OF
RENAL INJURY THAN ALBUMINURIA OR PLASMA UREA NITROGEN LEVELS.

#awux NO OFFICE .MPACT STATEMENTS wwaun
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% ISSUED RILS e

R1230320 RESEARCH PROJECT CONTROL SYSTEA REPORT RUN DATE: .‘II‘I%'
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RIL NO: 80-712 DATE ISSUED: 01,2981 RIL TITLE: THORIUM WORKERS
RESEARCH REVIEM GROUP NO.: 0-20 SPONSORING QFFICE(S): SD
EROJECTS INVOLVED
EIN ¢ PROJECT TITLE RES UNIT RES. TECHNICAL LEAD

REFERENCE DATA WILL BE PROVIDED AT A LATER DATE

RIL SUBJECT/DESCRIPTION
HEALTH STATUS AND BODY RADICACIIVITY OF FORMER THORIUM WORKERS.

RES COMMENTS

THE HEALT« EFFECTS OF INDUSTRIAL EXPOSURE TC THORIUM ARE BEING INVESTIGATED BY STUDYING THE FORMER EMPLOYEES OF A THORIUM-PROCESS-
ING PLanT. 1IN A STUDY COHORT OF 3039 MEN, THERE WERE 511 KNOWN DEATHS VERSUS 486.8 DEATHS EXPECTED ON THE BASIS OF AGE- AND
YEAR-SPECIFIC MGRTALITY RATES FOR U.S. WHITE MALES. 1IN GENERAL, DIFFERENCES BETWEEN THE OBSERVED AND EXPECTED NUMBERS OF DEATHS
FPOM SPECIFIC CAUSES SHOWED LITTLE ASSOCIATTON WITH MEASURES OF THORIUM EXPOSURE (JOB TYPE AND LENGTH OF EMPLOYMENT). HOWEVER,
THERE WAS A STATISTICALLY SIGNIFICANT EXCESS OF DEATHS FROM PANCREATIC CANCER AMING MEN EMPLOYED A YEAR OR MORE (6 OBSERVED VS 1.3
EXPECT<D) BUT NOT FOR SHORTER-TERM WORKERS (3 OBSERVED VS 2.7 EXPECTED). DATA ON A SMALL SAMPLE OF THE COKORT INDICATED A HIGHER
PROPORTION OF CIGARETTE SMOKERS RELATIVE TO U.S. MALES, AND THIS COULD EXPLAIN AT LEAST PART OF THE EXCESS MARTALITY 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 RADIQACTIVITY ARE BEING MADE ON A SUBPOPULATION OF 592 MEN MOST
EXPOSED TO THORIUM. BY THORON-BREATH MEASUREMENTS, THORIUM DEPOSITION WAS DETECTED IN 139 OF 196 MEN WHO HAVE BEEN EXAMINED, AND
MEASURABLE AMOUNTS OF BISMUTH-212 (RANGE 0.2 TC 3 NCI) WERE FOUND IN 55 OF THE MEN BY GAMMA-RAY MEASUREMENTS IN VIVO.

x¥wus NO OFFICE T.iPACT STATEMENTS sxxxx
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RIL MO: 80-113 DATE ISSUED: 01/29/81 RIL TITLE: PRIMARY PIPING SYSTEMS
RESEARCH PEV(EW GEQUP WO @ 09-00 SPONSORING OFFICE(S): IBE. NRR, SD
EROJECTS INVOLVED

EIs # PROJECY TITLE RES UNIT RES. TECHNICAL LEAD
1. B2289%  INTESSATION OF NDE RELIABILTTY AND FRACTURE MECHANICS MUSCARA §

BIL SUBJECTZDESCRIPT
RELIABILITY OF INSERVICE INSPECTION FOR PRIMARY PIPING SYSTEMS

2E5 CrOMENTS

THIS RESEARCH INFORMATION LETTER TRANSMITS RESULTS OF RESEARCH ON THE INFLUENIE OF INSPECT.ON VARIABLES ON THE RELIABILITY AND
EFFECTIVENESS OF ULTRASONIC TEST ISI FOR PRIMARY PIPING SYSTEM WELDMENTS. TO ESTABLISKN THESE RESULTS., THOUSANDS OF MEASUREMENTS
WERE MAD: ON ARTIFICIALLY EMPLACED NOTCHES AND FATIGUE FLAWS INTO FLAT PLATE AND PIPING SAMPLES. A SERIES OF SHORTCOMINGS IN THE
ASME CODE, SECTIOM XI, 1977 REVISION THROUGH SUMMER OF 1978 ARE DETAILED, INCLUDING CALIBRATION SENSITIVITY, INSPECTION ANGLE,
SIZINS, SURFACE CONDITION ~ND CONTOUR, SCAN OVERLAP, COVERAGF OF INSPECTION VOLUME, TRAASDUCER AND INSTRUMENT PERFORMANCE. AND
AUSTENITIC AND DISSIMILAR WELD INSPECTICON, SPECIFIC RECUMM JATIONS ARE THE FOLLOWING: (1) UNTIL BETTER CALIBRATION REFLECTORS
CAN BE DEVELO®ED, THE REVURTING AND RECORDING DAC LEVEL (AS DEFINED BY SECTION XI. IWA-2232 AND APPENDIX III) BE LOWERED TO 50 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 SHEAR WAVE INSPECTION AT 60 DEG. F. SHOULD BE REGVUIREL IN ADDITICN TO 45 DEG. INSPECTION, WITH REPORTING AND
RECORDING LEVELS OF 109 AND 50 PERCENT, RESPECTIVELY., BEING ADDITIONALLY REQUIRED FOR THE 60 DEG. INSPECTION: (3) IN CASES WHERE
FLAWS ARE TO BE ACCEPTED BY ANALYSIS, THE SIZING TECHNIQUES AND THEIR ACCURACY BE QUALIFIED UNDER CONDITIONS SIMILAR TO THAT OF
THC FIELD APPLICATION; AND (4) SCAN OVERLAP SHALL LE SUFFICIENT TU PROVIDE SIGNALS FROM MINIMUM STIZED (LENGTH AND DEPTH)
?5'?“E‘EE$OE$§E§TEESEECIF"” IN TWB 3500, WITH RESPCNSE FFOM EACH RECORDABLE DEFECY OPTIMIZED YO ESTABLISH ITS RESPONSE RELATIVE
" N VEL.
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QEEICE: WNRR JMPACT STAYEMENT
SCHED. RESP. DATE: 0572981 ACTUAL RESP. DATF: 85729/81 USER OFFICE REVIEWER: W. HAZELTON

wu% NRR : APPLICATION TO THE REGULATORY PROCECS wxa

SECTION $.2.4 OF THE SRP STATES: "THE CONDUCT OF PERICDIC INSPECTIONS AND LEAKAGE AND HYDROSTATIC TESTING OF PRESSURE-

RETAINING COMPONENTS OF THE REACTOR COOLANT PRESSURE BOUNDARY IN ACCORDANCE WITH THE REQUIREMENTS OF SECTION XI CF THE ASME

CODE PROVIDES REASONABLE ASSURANCE THAT EVIDENCE OF STRUCTURAL DEGRADATION OR L0SS OF LEAK TIGHT INTEGRITY OCCURRING DUNINSG .
SERVICE WILL BE DETECTED IN TIME TO PERMIT CORRECTIVE ACTION BEFORE THE SAFETY FUNCTICN OF A COMPONENT 15 COMPROMISED.™ THIS
PROGRAM IS INTENDED TO ESTABLISH THE RELIABILITY OF INSERVICE INSPECTION OF REACTOR PRIMARY PIPING AND ITS IMPACT ON SYSTEM
INTEGRITY. THE RESEARCH WILL CONFIRM THAT THE SRP SECTION 5.2.4 STATEMENT 1S CORRECT WITH RESPECT TO INSPECTIONS OR WILL
PROVIDE INFORMATION TO SUPPORT A MODIFIED STATEMENT.

mu% NRR : IMPACT OF RESULTS wwx

1HF 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 OF THE ASME BOILDER AND P ESSURE VESSEL COP~ FOR ULTRA
SONIC INSPECTION PROVIDE LIMITED ASSURANCE THAT FLAWS LARGER THAN THE ACCEPTANCE STANDARDS WILL BE DETECTED. THE “.L INCLUDES
FOUR RECOMMENDATIONS WHICH COULD INCREASE THE EFFECTIVENESS OF PRIMARY SYSTEM PIPINIG INSERVICE I% TZCTIONS. THESE RECOMMENDA-
TIONS INVOLVE CALIBRITION SENSITIVITY, INSPECTION ANGLE, SIZIKG AND SCAN UVERLAP. THESE CONCEPTS ARE BEING INCORPORATED IN A
REGULATORY GUIDE NOW UNDER REVIEW. NRR WILL IMPLEMENT THE GUIDE WHEN IT IS ISSUED.

wEn NER COMMENTS AND REMARKS %xis

HE RIL DISCUSSES ONGOING RESEARCH TO VALIDATE AND IMPROVE THE EFFECTIVENESS OF INSERVICE INSPECTION. NRR 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.

QFFICE: SD_ JMPACY STATEMENT
SCHED. RESP. DATE: 02/27/81 ACTUAL RESP. DATE: 02727781 USER OFFICE REVIEWER: R. G. SMITK

uu% SD : APPLICATION TO THE REGULATORY PROUCESS wwa

RIL #1123 HAS SOME VERY GOOD INFORMATION ABOUT THE RESPONSE DIFFERENCES BETWEEN HOLES AND HOTCHES WHICH WAS NOT PREVIOUSLY
AVAILABLE IN THIS AREA. THIS NEW INFORMATION WI'L BE PRESENTED T0 SECTION XI FOR THEIR CONSIDERATION. MEANWHILE, I REQUEST
THAT YOU MAVE YOUR CONTRACTOR INVESTIGATE OR EVALUATE FROM EXTSTING DnTA THE NUMBER OF FALSE CALLS THAT MAY BE GENERATED AS A
FUNCTION OF THE RECORDING AND REPORTING LEVELS DURING ULTRASONIC INSPECTION OF PIPE WELDS

%% SD : IMPACT OF RESULTS ¥

THE RIL WILL BE HELPFUL TO OUR STAFF IN PROPOSING CODE CHANGES AND IN THE WRITING OF REGULATORY GUIDES.

%% SD * COMMENTS AND REMARKS xex

THIS ADDITIONAL INFORMATION WOULD BE VITAL TO ASSURE PRACTICALITY OF LOWERING THE RECORDING AND REPORTING LEVELS OF INDICATIONS
AND WOULD BE NEEDED TO JUSTIFY REGULATORY GUIDE POSITIONS AND CONVINCE THE CODE WRITING GROUP TO MAKE THE NECESSARY CHANGES. IT
MAY ALSO BE WORTHWHILE TO SHOW THE RESULTS OF 45 DEGREES AND 60 DEGREES ANGLE EXAMIMATIONS SEPARATELY.
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QEFICE: NRR IMPACT STATCMENT
SCHED. RESP. DATE: 03/16/81 ACTUAL RESP. DATE: 03/16/8! USER OFFICE RCVIEWER: M. HARTZMAN

wes NRR : APPLICATION TO THE REGULATORY PROCESS mwx

SECTION 3.9.! OF THE "RP REQUIRES APPLICANTS TO PROVIDE CONFIRMATION OF THE ADEQUACY OF THEIR COMPUTER PROGRAMS USED FOR
ANALYSIS AND DESIGN 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. B8Y COMPARING THE APPLICANTS
AND THE BENCHMARK SOLUTIONS THE ADEQUACY OF HIS COMPUTER PROGRAMS TO GENERATE RELIABLE DESIGN RESULTS CAN BE INDEPENDENTLY
;Sgi%TAINED AND VERIFIED BY THE MEB. THESE BENCHMARK PROBLEMS ARE BEING REFERENCED EXPLICITLY IN THE UPCOMING REVISION OF SRP

#¥% NRR : IMPACT OF RESULTS wuxws

THE BENCHMARK PROBLEMS AND SOLUTIONS T_NERATED UNDER THIS PROGRAM WERE APPLIED TO VIRIFY THE ADEQUACY OF PIPING COMPUTER

USED FUR REANALYSIS OF PIPING SYSTEMS IN FIVE PLANTS WHICH WERE SHUT DOWN IN 1979 AS A RESULY 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 AFPLICANTS.
THE RESEARCH IS ALSO PRODUCING COMPUTER PROGRAMS WHICH ARE BEING USED TO DEVELOP BENCHMARK PROELEMS FOR INDUSTRY PROPOSED
STATE-OF-THE-ART METHUDS OF PIPING ANALYSIS AND WILLL PROVIDE A CAPABILITY FOR MEU TO PERFORM INMOUSE CONFIRMATORY TYPE
CALCULATIONS.

#us NRR @ COMMENTS AND REMARKS w=w

THIS PROJECT IS SCHEDULED FOR CONTINUATION FOR ANOTHER TWO YEARS. WORK TO BE ACCOMPLISHED INCLUDES DEVELOPING INELASTIC PIP.NG
BENCHMARK PROBLEMS, AND PHYSICAL TESTS TO CONFIRM NUMERICAL SOLUTICONS. THE RESEARCH RESULTS CONYAIN NO INFORMATION WHICH SHOULD
BE (2NSIDERSD FCR BOARD NOTIFICATION.
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RIL NO: 81-115 DATE ISSUED: 02/25/81 RIL TITLE: INDEPENDENT ASSESSMENT OF TRAC-PiA COMPUTFR CODE
RESEARC REVIEM GROUP NO.: 0-00 SPONSORING OFFICELSY" NRR
ERQJECTS INVOLVED

EIN®  PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. A70S3 TRAC INDEPENDENT ASSESS ODAR F
RIL SUBJECT/DESCRIPTION

INDEPENDENT ASSESSMENT OF TRAC-PIA JOMPUTER CODE

RES COMPENIS

THIS RESEARCH INFORMATION LETTER PRESENT RESULTS OF INDEPENDENT ASSESSMENT OF THE TRAC-PIA CODE DESIGNED FOR
DETAILED. BEST ESTIMATE ANALYSIS OF LARGE BREAK LOCA CONSEQUENCES IN PWR'S., THREE NATIONAL LABORATORIES, BNL, INEL. AND LASL,
PARTICIPATED IN THIS WORK.

WHILE THIS CODE PROVIDES A SIGNIFICANTLY BETTER MODELING CAPABILITY AS COMPRAED 7O OTHER CODES SUCH AS RELAP-4/MOD 7,
WEAKNESSES WERE IDENTIFIED IN THE COURSE OF THIS WORK. THESE FINDINGS WERE OF GREAT VALUE TO THE DEVELOPERS CF THE YIAC-PD! CODE
VERSION WHICH WAS RELEASED TO THE PUBLIC IN OCTOBER 1980 AND WHICH SUPERSEDES TRAC-PIA.

TRAC-P1A CODE WaS FOUND SUITABLE FOR ANALYSIS OF LARGE BREAK LOCA AND UNSUITABLE FOR ANALYSES OF THE SMALL BREAK LOCA AND
CPERATIONAL TRANSIENTS OF LONG DURATION.




R1230320 *¥% ISSUED RILS CONTINUED w»

QEFICE: NRR IMPACT SYATEMENT
SCHED. RESP. DATE: 03/24/81 ACTUAL RESP. DATE: 03/24/8) USER OFFICE REVIEWER®: W. JENSEN/J. WATT

#u% NRR : APPLICATION TO THE REGULATORY PRUCESS wxx

DEVELOPMENT OF BEST ESTIMTE (BE) CODES FOR NRR WAS INITIATED UNDER USERS REQUEST 77-5. TRAC-PIA DEVELOPMENT AND A DESCRIPTIOL
OF ITS INTENDED USE ARE REPORTED IN RIL 892. THE ASSESSMENT OF TRAC-P1A EROOKHAVEN NATIONAL LABORATORY (BNL) AND BY LOS ALAMOS

SCIENTIFIC LABORATORY (LASL) IS PRESENTED LN RIL #115. 7THE LETYER PROVIDCES A BASIS FOR N:R CONSIDERATION OF APPLICATION TO THE
LICENSING PROCESS.

#Em NRR : IMPACT OF RESULTS wsws

CODE HAS NOT BEEN APPLIED BY NRR. TRAC-P!A CODES WAS SUPESSEDED BY THE TRAC-PD2 CODE VERSIOON WHEN THE LATTER WAS RELEASED 10

THE PUBLIC IN OCTOBER 1980, ALTHOUGH THIS INFORMATION LETTER DESCRIBES STRENGHTS AND WEAKNESSES OF THE FIRST VERSION OF TRAC CODE.
THE ZNFORHAV%ON HERE CONTAINED WILL 3E VERY VALUABLE INDETERMINING WHETHER SUBSTANTIAL IMPROVEMENTS WERE MADE IN THE SUBSEQUENT
CODE VERSIONS.

Hes NRR : COMMENTS AND REMARKS www

THE ASSESSMENT DESCRIBES TRAC-P'A AS ADEQUATE FOR LARGE BREAK LOCA, PRIMARILY DUE TO ITS CAPABILITY TO NANDLE STRONG
MULTIDIMENSIONAL AFFECTS. THE CODE IS NOT RECOMMENDED FOR ANA' YSIS OF SMALL BREAKS OR OTHER TRANSIENTS OF LONG DURATION. THE
INABILITY OF THE TRAC-P'A CODE TO CONSERVE MASS AND TO ADEQUATELY PREDICT CORE REFLOOD WILL LIMIT IT'S USCFULLNESS. TRAC-P1A
HAS NOT BEEN DEMONSTRATED TO BE MORE USEFUL TO NRR THAN RELAP-4, THE CURRENTLY AVAILABLE BLOWDOWN COMPUTER ~ODE. A NEW VERSION,
TRAC-PD2 1S INTENDED TO REMOVE AS MANY IDENTIFIED WEAKNESSES AS POSSIBLE.
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PRQJECTS INVOLVED
EIn ¢ ERQJECT TITLE
1. BO&1O METMCDS IN DOSIMETRY

BIL SUBJECT/DESCRIPTION

RESEARCH PROJECT CONTROL SYSTEM REPORT RUN DQTI"..ItQI.i
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u% ISSUED RILS #x
RIL TITLE® MATHEMATICAL PHANTOMMS REPRESENTING CHILDREN OF VARIOUS AGES
SPONSORING QFFICE(S): NMSS, NRR, SD
RES UNIT RES. TECHNICAL LEAD

FOULKE J

MATHEMATICAL PHANTOMS REPRESENTING CHILDREN OF VARIOUS AGES FOR UZE IN ESTIMATES OF INTERNAL DOSE

RES COMMENTS

A SERIES OF MATHEMATICAL PHANTOMS HAS BEEN DEVELOPED TO REPRESENT CHILDREN OF AGES 0, 1, 5, '0, AND 15 YEARS OF AGE. THE DATA
ON ORGAN SIZE, SHAPE, AMD LOCATION ARE USED IN CALCULATING ORGAN DOSES FROM INTERNAL AND EXTERNAL RADIATION EMITTERS.

wusn¥  NO OFFICE IMPACT STATEMENTO wwswn
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QEFICE: MR JMPACT STATEMENT
SCHED. RESP. DATE: / 7 ACTUAL RESP. DATE: 05/18/81 USER OFFICE REVIEWER:

#uW NRR : APPLICATION TO THE REGULATORY PROCESS *ws

THE RESEARCH WAS UNDERTAKEN TO INITIATE A PROBABILISTIC ASSESSMENT OF THE SIMULTANEOUS OCCURRENCE OF A LAPGE LOCA AND A SSE. WITH

THE DIRECT OBJECTIVE OF ESTIMATING THE PROBABILITY UF THE COMBINED HAZARD OF ASYMMETRIC BLOWDOWN AND SEISMIC LOADS IN PUR'S

THIS INFORMATION WOULD BE APPLICABLE TO MANY OPERATING PWRS, SINCE UNTIL ABOUTY 5 YEARS AGO THE ASYMMETPIC lLONDOHI lOAD HAS IGY

CONSIDERED IN CONJUNCTION WITH THE SEISMIC DESIGN. THIS PROGRAM ALSO CONTRIBUTES TO IMPROVING STRUCTURAL DESIGN METHODOLO

BEYOND THE CURRENT (DETERMINISTRIC) PRACTICE. HE OBJECTIVES OF PRCBABILISTIC DESIGN ARE TO PROVIDE CONSISTENCY IN REthIILlYY

LEVELS OF STRUCTURES IMPORTANT TO ZSAFETY, DEMONSTRATE THE DEGREE OF CONSERVATISM ACHIEVED, REDUCE CONGESTION OF SUPPORT

;2;:;I§ULAIlY PIPING) AND TO OTHERWISE REDUCE UNDESIRABLE AND POTENTIALLY HAZARDOUS FEATURES ARD ATTRIBUTES OF OVERLY COﬂSEI'ATIVE
NS .

w#e NRR : IMPACT OF RESULTS wmxx

THIS PHASE OF THE RESEARCH CONSIDERED ONLY FATIGUE CRACKS GROWTH AS A MEANS TO INITIATE A DOUBLE- EﬂDIg GUILLOTINE BREAX INDUCED
BY AN ZARTHQUKE. THE RESULT, THEREFORE, IS THAT THE PROBABILITY OF FAILURE BY THIS METHANISM, 1X107 PER 40-YEAR PLANT LIFE
HAS NO DIRECT APPLICABILITY TO THE LICENST™S PROCESS. IT IS NECESSARY TO ALSO RECOGNIZE THAT FAYTIGUE FAILURE MUST BE CONSIDERED
IN CONJUNCTION WITH OTHER FAILURE MECHANISMS AND THEIR PROBABILITIES, NAMELY; STRESS CORROSION, WATER HAMNMER, FATIGUE OF
BIMETALLIC JOINTS, ERRORS OF DESIGN, CONSTRUCTION, ZSSEMELY 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 KNDWLEDGE OF THE STAFF THROUGH 1) DEMONSTRATING THE VIABILITY OF
PROBABILISTIC STRUCTURAL DESIGN METHODS, AND 2) ILLUSTRATING THROUGH PROBABILISTIC FRACTURE MECHANICS THAT A LEAK THROUGH PIPE
CRACK IS ABOUT 10™ TIMES MORE PROBABLE THAN THIS CRACK LEADING TO GUILLOTINE FAILURE BY FATIGUE.

¥u# NRR : COMMENTS AND REMARKS wxw

1, WE BELIEVE THE PROGRAM SHOULD BE CONTINUEDD AND CONSIDER THE MORE SIGNIFICANT FAILURE MECHANISMS T
;DDX;gog:tscgg”gﬂzscglESNOIELOU o x IDENTIFIED ABOUT AND THE

: U A v NLY LA 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 INVESTIGAT NERA
gE D?:g%'SS;CEIO;%; g;ON Usléx; :AS USED INETHE INVESTIGATION, ‘ W, GNTENL CUREL AN Toem

. ABTL A LON UDINALLY ORIENTED SLOT BREAK WAS NOT INVESTIGATED. THIS MAY BE MOR
AND LARGE PIPES AND ITS CONSEQUENCES CAN BE AS SEVERE AS A GUILLGTINE BREAK, " (IR Ty AN Y

R = 1, Bt T T W T P R
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SCHED. RESP. DATE: 95-/11/81 ACTUAL RESP. DATE: 05-11/81 USER OFFICE REVIEMER: H. RICHINGS

Wx® NRR : APPLICATION 7O THE REGI'LATORY PROCESS wax

THE DOPPLER EFFECT 15 A COMPONENT IN MOST REACTOR TRANSIENT ANALYSES. THE PROGRAM WORKED ON IN THIS “ESEARTH PROGRAM WSS THE
CALCULATION OF THE EFFECTS OF THE CROSS SECTIONS OF FISSION PRODUCT AND ACTINIDE NUCLFI, ACCUMULATING WITH BURNUP IN LIGHT
WATER REACTORS, ON THE DOPPLER EFFECT. THE FINAL PARAMETER CALCULATED IN THE PROCGRAM 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 THAY FOR A "TYPICAL™ LWR FUEL PIN, THE ABSPRPTION DOES NOT INCREASE MUCH
WITH BURNUP (35,000 MWD/T), AND PERHAPS DECREASES SLIGHTLY, DEPENDING ON WHICH PARAMETER IS CONSIDIRER 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).

#5% NER @ IMPACT UF RESULTS wsx

THE RESEARCH CALCULATIONS DO NOT GIVE DIRECTLY Dr '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 IMPRLT OUN NORMAL RCGULATORY TRANSIENT AND ACCIDENT SAFETY ANALYSES. FOR A VARIETY OF Rbal°NS, DEPENDING

ON THE REACTOR EVENT, OR CONSERVATISMS USED 'N THE CALCULATIONS, REGULATORY CALCULAVIONS ARE NOT EXPECTED TO BE SENSITIVE

TO DOPPLER EFFECTS IN HIGH BURNUP FUEL. THESE REASONS MAY INCLUDE GENERAL LACK OF SENSITIVITY YO DOPPLER COMPARED TO MODERATOR
OR SCRAM REACTOR EFFZCTS, USE OF CONSERVATIVE (LOWER) BOL (STATES AND) DOPPLER COEFFICIENTS, EVENTS FOR WHICH LARGE DOPPLER
COEFFICIENTS ARE CONSERVATIVE, LOW RELATIVE POKER DENSITY AND REACTIVITY IN HIGH BURNUP FUEL ASSEMBLIES ¢ T~ TING BOTHLOCAL
EVENTS AND COREWIDE DOPPLER WEIGHTING AND MAKING HIGH BURNUP FUEL UNIMPORTANT FOR MOST EVENT ANALYSIS. .mu., THE RESEARCH
RESULTS ADD TO THE GENERAL KNOWLEDGE OF THE STAFF, BUT DO NOT APPEAR TC REQUIRE DIRECT APPLICATION AT THIS TIME. HOWEVER

A QUESTION WILL BE SENT TO THE REACTOR VENDORS ASKING THEEM 70 REVIEW THE INFORMATION CIMPACT OF RESULTS CONTINUED NEXT SECTION)

Wee NRR : COMMENTS AND REMARKS wuwm

IMPACT OF RESULTS ~CONTINUED -~ IN THE RESEARCH REPORT (AND THE EPRI REPORY) AND TO RESPOND aS TO HOW THEIR CALCULATIONAL
METHODS TREAY FISSION PRODUCT AND ACTINIDE RESPONANCE REGION ABSORPTION COMPETITION AND RESONANCE INTERFRENCE EFFECTS AND TO
THE POSSIBLE NEED 7O ALYER METHODS OR COEFFICIENT DETERMINATION CR SELECTION.
= START NRR COMMENTS AND REMARKS - THE RESEARCH PROGRAM IS NOW TERMINATED AND NO FURTHER WORK 1S RECOMMENDED. THE TASK OF
RELATING THE POSSIBLE EFFECTS INDICATED IN THE RESFARCH CALZULATIONS 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 IM SAFETY ANALYSES IS
:gi:gN;b¥’gggls?;:ATED. THERE IS NO INDICATION THAT THE RESEARCH RESULTS CONTAIN INFORMATION THAT SHOULD BE CONSIDERED FOR
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REFICE: NAR IMPACT STATEMENT
SCHED. RESP. DATE: 05/11/81 ACTUAL RESP. DATE: 05/11/81 USER UFFICE REVIENER® E. D. THROM/ J. J. W

wEE NRR APPLICATION TO THE R. JLATORY PROCESS wsan

THE NPC WAS INFORIED ON 5/7/75 OF NEWLY IDENTIFIED ASYMMETRIC LOADINGS WHICH COULD ACTY ON THE REACYOR'S PRIMARYSYSTEM. THESE
ASYMHETRIC LOADI* 35 RESULT FROM A POSTULATFD DOUBLE-ENDED RUPTURE OF THE PIPING IN THE PRIMARYSYSTEM. THE MAGNITUDE OF THESE
LOAJINGS TS POTENTIALLY LARGE ENOUGH TO DAMAGE THE SUPPORTS OF THE REACTOR VESSEL, THE REACTOR INTERNALS. AND OTHER PRIMARY

SYSTEM COMPONENTS. THE STAFF INITIATED A GENERIC STUDY, TAP A-2, TO GAIN A BETTER UNDERSTANDING OF THESE LOADS AND TO DIrVELOP
FRITERIA FOR THE EVALUATION OF THE RESPONSE OF THE PRIMARY SYSTEMS IN PWRS TO THESE LCADS. PART OF THE GENENRIC STUDY WAS TC PERFOR
AUDIT ANALYSES OF THE LICENSEE'S METHODS. 7THE STAFF UTILIZED THE WHAM/MOD 7 COMPUTER PROGRAM TO AUDIT THE ASYMMETRIC BLOW-

DOWN LOAUS ON THE CORE SUPPORT STRUCTURE (BARREL). WHAM/MOD 7 IS A ONE-DIMENSIONAL, INCOMPRESSIBLE FLUID FLCW MODL.L. THE
STRUCTURAL-FLUID INTERACTYION PROCESS IS NOT CONSIDERED.. HWOMEVER, THE STRUCTURAL-FLUID PROCESS IS AN IMPORTANT PAY: OF THE
TRANSIENT ANALYSIS. THE K-FIX (3D, FLX) COMPUTER PROGRAM WAS DEVELCPED (0 ADDRESS THIS PRCCESS.

ww® NRR : IMPZCT OF RESULTS =xs

THE DEVELOPMENT OF 'WE DEST-ESTIMATE COMPONENT CODE, X FIX (3D, FLX) BY RES GIVES NRR THE NECESSARY TOOL TO PERFORM INIDEPENDENT
AUDIT ANALYSES FOR TJMPARISON WITH LICENSEE METHODS. K-FIX (3 D, MLX) WILL ALLOW THE STAFF TO PERFORM ANALYSES WHICH WILL
BETTES QUANTIFY THE CONSERVATISMS IN THE LICENSEE'S ANALYSES. IN ADDDITION, K-FIX (3D, FLX_) WILL PROVIDE NRR WITH A BETTER
TOOL "2 PERFORM ANALYSES, AND STUDY, THE EFFECTS OF FLUID-STRUCTURE INTERACTIONS, NON-EQUILIBRIUM FLOW SITUATIONS, MASS AND
ENERGY RELEASE RATES FROM A REACTOR PRIMARY SYSTEM TO CONTAINMENT, AND ECC WATER INJECTION INTO A PWR DOWNCOMER.

#rxx NRR : COMMENTS AND REMARKS wwx

NRR SHOULD REQUEST RES TO PLACE THE K-FIX (3D, FLX) COMPUTER PRGGRAM ON THE INEL AND BNL COMPUTER SYSTEMS FOR ACCESS, AS
REQUIRED. 1IN 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
:S:g;g:ls:=;§::H33;ZCN. DIVISION OF SYSTEMS INTEGRATION, SHOULD BE GIVEN LEAD RESPONSIBILITY ON THE K-FIX (3D, FLX)
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RIL NO: 81-120 DATE ISSUED: 04s13/81 RIL TITLE: 3- DIMENSIONAL THERMAL HYDRAULIC COMPUTER CODES
RESEAZCH KEVIEW GROUP NO.: 0-00 SPONSORING OFFICE(S): NRR
PRDJECTS INVOLVED
EIn ¢ EROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. AZ2045 3-D TIME DEP CCDE DEV WOCD P
1 / T

3-DIMENSIONAL THERMAL HYDRAULIC COMPUTER COD:S

BES COMMENTS
THIS RIL DESCRIBES THE COMMIX (CCMPONENT MIXING) FAM..Y OF COMPUTER CCDES AND DISCUSSES SOME OF THE APPLICATIONS OF THESE CODES.

QFFICE: NRR IMPACT STATE™ 41
SCHED. RESP. DATE: /s 7 ACTUAL RESP. DATE: 06705781 USER OFFICE REVIEWER:®
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o Lo Guie

“sh NRR : APPLICATION TU THE REGULATORY PROCESS wx«

THE COMMIX FAMILY GF CODES WAS DEVELOPED BY ANL FOR LMFBR THERMAL HYDRAULIC APPLICATIONS. THE FIRST VERSION, NOW COMMIX-1, WAS
ORIGINALLY INTENDED A5 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 1S CONSIDERED PRACTICAL FOR ENGINEERING DESIGN. THE APPLICABILI(f TO
LWRS AND GAS COOLEC REACTORS WAS BEEN EXPLORED. COMMIX-1A HAS BEEN SATISFACTORILY TESTED AZAINSY 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 RY EXPERIMENT. COMMIX-2 HANDLES TRANSIENT, 3-DIMENSIONAL, 2-PHASE FLOW. THE
COMMIX CODES HAVE NO APPLICATION T0O 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 FOR USE IN HELIUM SYSTEMS, IT IS
43T SUITABLE FOR HTGR LICENSING ACTIVITIES.

Mxk NRR : IMPACT OF RESULTS wxx

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 iS5 NO APPARENT IMPACT FOR LWR LICENSING.

k¥ NRR : COMMENTS AND REMARKS ®mx

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 LM BR LICENSING BECOMES ACTIVE, THE NEED FOR FURTHER RES DEVELOPMENT SHOULD BE
REVIEWED.

THE USE IN HELIUM APPLICATIONS IS5 CAUTINNED BECAUSE NO EXPERIMENTAL VERIFICATION K25 BEEN PERFORMED. THE CODE HAS BEEN
DEVELOPED FROM LAMINAR FLOW THEORIES AND VALID ALGORITHMS FOR ITS EXTENSION TO THE TURB"LENT FLOWS (THE REGIME OF MOST INTEREST)
CANNOT BE VERIFIED ANALYTICALLY.
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RIL MO 81121 DATE ISSUED: 05,2781 RIL TITLE: CORCON-MOD 1 COMPUTER MODEL |

RESEARCH REVIEW GROUP NO.: 0-00 SPONSORING OFEICE(S): Nk

PROJECIS INVOLVED

EIN 8 PROJECY TITLE RES UNITY RES. TECHNICAL LEAD
1. A1819  MOLTEN FUEL-CONCRETE INTERACTIONS BURSON 8
RIL SUBJECT/DESCRIPTION

CORCON-MOD ' - AN IMPROVED COMPUTER MODEL FOR THE INTERACTION BEHAVIOR UF MOLTEN CORE MATERIALS WITH CONCRETE

BES COMMENTS

THIS RIL TRANSMITS THE RESULTS OF COMPLETED RESEARCH ON THE INTERACTION OFMOLTEN CORE /MATERIALS WITH REACTOR CAVI Y CONCR’ TE.
SPECIFCALLY, THIS RIL DESCRIBES THE ADVANCED MELT/CONCRETE INTERACTIONS CODE - CORCON-MOD?Y. 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 COMSULTANTS USE THE CORCON-MODY CODE FOR FUTURE ANALYSIS OF HE 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 £°F THE

CORCON CODE (MOD 2) MID CY 1982,

wuwun NO OFFICE IMPACT STATEMENTS w¥xks
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RIL NO: 81-122 DATE ISSUED: 06/26/81 RIL_TITLE: IMPEDANCE TESTING
RESEARCH REVIEM GROUP NO.: 0-08 SPONSORING DEFJCE(S): NRR
PROJECTS INVOLVED

EIn 8 PROJECT TITLE RES UNIT RES. TECHNICAL LEAD
1. A$35) KUOSHENG SRV DISCHARGE 3 PIPING VIBRATION TESTS O'BRIEN J
RIL _SURJECT/DESCRIPTION

IMPEDANCE TESTING AT THE XUOSHENG NUCLEAR POWER STATION

RES COMMENTS

THIS RIL TRANSMITS IMPEDANCE TEST DATA TO DETERMINE NATURAL FREQUENCIES, MODE SHAPS, AND DAMPING VALUES OBTAINED IN JANUAR. 13937
AT THE KUOSHENG NUCLEAR POWER STATION IN TAIWAN. THIS INFORMATION IS USEFUL IN REVIEWING FSARS FORSOME PLANYTS IN THE UNITED STATES
WITH REGARD TO PERFORMAMCE UNDER DYNAMIC ENVIRONMENTS SUCH AS SRV DISCHARGE AND EQRTHQUAKES.

wwwuw  NO GFFICE IMPACT STATEMENTS wwuxs
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