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FOREWORD 

The Nuclear Safety Information Center (NSIC), which was established 

in March 1963 at Oak Ridge National Laboratory, is sponsored by the U.S • 

Nuclear Regulatory Commission's Office of Analysis and Evaluation of Oper

ational Data. Support for the technical progress review NucZear Safety 

(see last page of this report) is provided by both the Breeder Reactor 

and Light-Water-Reactor Safety Programs of the Department of Energy. 

NSIC is a focal point for the collection, storage, evaluation, and dis

semination of ope~ational safetj information to aid those concerned with 

the analysis, design, f'.nd oper a 1. LOil of nuclear facilities. The Ce:lter 

prepares repor~s and bibliographies &s listed on the inside C0vers of 

this docUlT'eut. NSIC has deve1(1)ed a s j-stem of keywurC:s t o indi2x the 

information it catalogs. The title, author, installat ion, acstract, 

and keywords for each document reviewed are recorded at the central 

computing facility in Oak Ridge. 

Computer programs have been developed that enable NSIC to (1) pre

pare monthly reports with indexed summaries of Licensee Event Reports, 

(2) make retrospective searches of the stored references, and (3) produce 

topical indexed bibliographies. In addition, the Center Staff is avail

able for consultation, and the document literature at NSIC is available 

for examination. NSIC reports (i.e., those with ORNL/NSIC and ORNL/NUREG/ 

NSIC numbers) may be purchased from the National Technical Information 

Service (see inside front cover). All of the above services are avail

able free of charge to U.S. Government organizations as well as their 

direct contractors. Persons interested in any of the services offered 

by NSIC should address inquiries to: 

J. R. Buchanan, Director 
Nuclear Safety Information Center 
P.O. Box Y 
Oak Ridge National Laboratory 
Oak Ridge, Tennessee 37830 

Telephone 615-574-0391 
FTS 624-0391 
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ABSTRACT 

This index to Nuclear Safety covers articles published in Nuclear 

Safety, Vol. 18, No.1 (January-February 1977) through Vol. 22, No. 6 

(November-December 1981). The index is divided into three sections: a 

chronological list of articles (including abstracts), a permuted- title 

(KWIC) index, and an author index. Nuclear Safety, a bimonthly techni

cal progress review prepared by the Nuclear Safety Information Center, 

covers all safety aspects of nuclear power reactors and associated fa

cilities. Over 300 technical articles published in Nuclear Safety in 

the last 5 years are listed in this index . 
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INTRODUCTION 

Nuclear Saf ety, a bimonthly technical progress review, is prepared 

by the Oak Ridge National Laboratory and is sponsored by the Department 

of Energy. The t echnical articles (i. e ., excluding special reviews and 

features) are ref ereed and cover all topics relevant to the safe design, 

construction, and operation of nuclear facilities. In addition to that 

primary emphasis on power r eactors, safety considerations in reactor fuel 

fabrication, spent-fuel processing, nuclear waste disposal, handling of 

radioactive materials, and the environmental effects of these operations 

are also treated. 

Cumulative indexes of Nuclear Safety have be en prepa r ed annually 

s ince 1967. Each annual index through 1973 include d all previous mate r ial. 

Then starting in 1974 and continuing through 1980, the coverage in each 

annual index extended back to 1970 (Vol. 11). Howeve r, starting with 

this issue the indexes cover the previous five years. Thus , this issue of 

the I ndex to Nuclear Safety covers article s included in Nuclear Safety , 

Vol. 18, No.1, through Vol. 22, No.6. Persons interested in an index 

to earlier Nuclear Safety volumes should purchase either ORNL/NSIC-l07 

(Vol. 1-13) or ORNL/NUREG/NSIC-186 (Vol. 11-21) (see inside front cover). 

This index is presented in three sections as follows: 

Section I (orange) - Chronological List of Articles by Volume 

Section 2 (white) - Permuted-Title (KWIC) Index 

Section 3 (green) - Author Index 

A KWIC (KeyWord in Context) index is one in which article titles 

arE: permut=d a round the various significant words contained therein. 

For example, the title, ")csign Basis for ~uclear Power Plant Protection 

Systems," is indexed under the words Design, Nuclear, Power, Plant, and 

Protection. As may be seen by reference to Section 2 (white) of this 

report, the index words are arranged alphabetically in a column in the 

center of the page, with the titles permuted around them. In some cases , 

additional significant words in parentheses have been added to the title 

by the editors to allow more precise indexing. The location of the in

dexed articles in Nucl ear Safety is indicated by the seven-digit numbers 

in the column to the right of the page, as described below. The KWIC 



x 

code was developed by IBM and has proved to be a useful tool for the 

preparation of indexes for many different purposes. 

Early issues of the index were used primarily for the benefit of 

the Nuclear Safety editors. However, it has been so helpful that it is 

now prepared and distributed as an NSIC report. The index is published 

annually following the close of each Nuclear Safety volume year. 

The seven-digit index number given in all three sections is divided 

into four parts (00-0-0-000) which stand, respectively, for volume

number-section-page. It provides ready entry from the permuted-title 

(KWIC) index (white) and author index (green) to the main index (orange), 

,;hich gives title, author, and abstract ~lhen !ivailah~ . e. Corporate affilia

tion is given in the orange section for all authors. Abstracts are also 

included for these articles that contained 000. Volume 18 corresponds to 

197 7; Volume 19, 1978; Volume 20, 1979; Volume 21, 1980; and Volume 22, 

1981. 

Wm. B. Cottrell, Editor 
W. H. Jordan, Advisory Editor 
A. L. Ragan, Editorial Reviewer 
Section Editors: 

1. General Safety Considerations 
J. R. Buchanan 

2. Accident Analysis 
P. M. Haas and H. E. Knee 

3. Control and Instrumentation 
E. W. Hagen 

4. Plant Safety Features 
H. W. Godbee and E. L. Compere 

5. Environmental Effects 
R. O. Chester and C. 

6. Operating Experiences 
W. R. Casto 

7. Current Events 
Wm. B. Cottrell 

T. Garten 

• 

~ 
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Section 1 

CHRONOLOGICAL MAIN INDEX 

Nuclear Safety articles are indexed in this section by volume in 

chronological order of their appearance in the journal. Titles (white 

section) and authors (green section) are keyed to this main index by 

means of a seven-digit number in the left-hand column; the number is 

divided into four parts (00-0-0-000), which stand for volume-number

section-page, respectively. Following the index number are the appro

priate article title and author(s). For example, Vol. 22, No.4, 

Section 5, p. 498 (22-4-5-498) was the first page of the article 

"Personnel Overexposures at Commercial Nuclear Power Plants, Jan. 1, 

1976- June 30,1980" by D. W. Moeller and L. C. Sun (see index). The 

dates pertinent to each volume are listed in the introduction. Abstracts 

are included in this section for all articles that had one • 
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NRC WAT~R ~nCTOR S~Ff:TY RESEARCII PBOC;PA' 
TONG , L. S. + eFNNF'!"T , G. L. 

U. S. NOCLFAR REGlIT.A,"ORY CO~~ISSION, WASHINGTON, D.C . 
THE VAT~R REACT09 SAFYTY RESFARCH PROGRAM OF THE NUCLEAR 
PPGUL'TORY CO~MnSION IS DFSCPI~ED , AND THE DASIC RESUL'>S AHf. 
PPRSENT!D. THE PROGRAft CONSISTS OP FIVE BASIC RESURCH A~EA~ -
INTEGRITV OF VES5!L 'NO PIPING , THP~~AL PYDRAULIC TESTS , PUEL 
ROD qP HHIOq, conE Df.VELOPMENT ~~D VERIFICATION , AND REACTOR 
OI'FRATIONH SAFeTY. ~ ESflLTS F~OM T'IE V I'SSEL AND PIPING 
IN·RGRITY RES-AQCH HAV· nEMONST~AT·n THE HIGH SAFETY HARCI~S IN 
SCALED VESS~LS AND THR ANALTTICAL PROCEDUPES POR CALCULAIING 
VESSFL 9EIIAYIOR ~NDER PRf:SSIIRf.. NO'IDESTRIICTIVE EXAHINATION 
TECHNIOJlES APP BHNG IMPROVED. WORK IS ALSO PROCEEllNG TO 
DFoPTN- TIIP. 'A~E9rAL (,0~STITU~NT5 V[TH WHICH TO REDUCE Til' 
SUSCP.PTIBIL tTT OP CO" PONE NTS ANO S~RUCTOR ES TO [PRAOIATTON 
r'3PITTLV,"ENT AND STPf:SS CORPOSION CRACKING. TilE TIlf.RMAL 
HYDRAULIC TESTS HAVE COVER!D THE VAR[OOS PH~SES OF A 
HTPOTHf:TICH LOSS OF COOLANT ACCID3NT AND ACTlYATION OP TilE 
Eft~PGFNrT CORP COOLING STSTE~. TIIESE TESTS HAVE LEO TO T~E 
OEVELOP'!NT or "ORE REAL[STIC ~Nr.INr~RING COqRELATIONS TO 
OESCRI!'E TII~ PH!NO"ENA IN ORDRR TO PUFTH~R QUANTIFY 'filE SAFETY 
HARGINS IN CO~~PRCIAL NUCLEAR POWER PLANTS. THE Fij~L DEIIAVI03 
SE5EAPCH HAS PROVIDED VALUAAI.H IN"OR"ATION ON DECAY HP-AT, 
CLAODINt; OIIDA':'ION, "UEL ROD qrHAVIOR , AND fUEL '!LTIHG. 80T~ 
THr DPCH H"AT A-D THE CLADOING o~rDAT ION IIAVE DEEN SHOWN TO BE 
LOWER THAN 'SS~HED I~ THP LICEN5INr. EVALUATIONS . THE PP.ACTOq 
OPEP~~IONAL SAPEr': ;,ESP, APCH IS JU'''' ST AFTIN~ - [NITlALLY IT 
ADnR~SS·S FIqE PRDTECTTON, CO~PONrNT AGING , AND IIUHA1 
ENGI~EEPIN~. TO DATE, -HF 'RC WATEr PEACTOR SAFElY RESEARCII 
PBDGRAH ~AS GREATLY "XPANDED TilE SAPETY DATA BASE, VJICII IN 
TURN IS USED FOP FIJRT~PR QOANTIFTCATION OF T'IE INHERENT SA:'!!TY 
HARGINS IN NIICL!AII POWER PLA NT~. 

REFL~TIONS O~ TH" qECRITICILlr v CONP[RENC~ AT ARGONNE NATIONAL L\BORATORY 
GRIFFITH, J. n. 

n.s. RNERGT RE~P.ARCH ANO [lEV~ ·.OP'f:H· AD~INIsrRI.TION, WASHTIIGTON, 
D. C. 

THE CONSFNSUS OF THE PECRITICALr·y CONFERENCE AT AR~ONNE 

NATIONAL LABORATORT VAS THAT THE E"ERGf:TIC RECRITICALITY 
ACCIDENT IS A IIIGHLY IHPROBABLY. FVF'NT UIIT THAT PROOF 0" ITS 
I"POSSIBTI.ITY I S NOT YET FULLY CONVINCING TO TilE INTERF.STED 
SCIENTIFrc CONNUNITY. Tnp AnTHOR EXTP,NOS TilE DISCUSSION AND 
SUGGPSTS THAT AN ENOLESS EFPORT TO ESTA~lIStl THE EXISTENCE OF 
VERT LOW PROBABILITY EVE"TS OR TO PROVE THE INPOSS[BILI'>Y OF 
SO~! POSTOLAT"D EVENTS lOlllD OE A FRUITL"SS ENDEAVOR. IT IS 
CO"CLIJDED THAT THF E~PIIASTS SHOULO BF. SIII!'TED FROft A SEARCd FOR 
GR"ATER ASSI)RANC! OF THE "ONEIISTENCE OF LOW PRODABlLITY EVENTS 
TO THE IJNDFRSTANOING OF REAL PH"NOHF.KA AT TilE VARIOUS NATURAL 
LINES OF ASSORANrF THAT H~IST FOR A LIQnID NETAL COOLED FAST 
UREEDER PEACTOR. THE AUTIIOR PROPOS"S THAT TillS DE DONY. WITII AN 
APPROPRIATE RTSK CUPVE INCORPORATING THE LINE~ OF ASSURANCE AND 
A PROPOSPD CRJT,PION. THE CRlT~RION PBOPOS~D IS TIIAT PHBIIOHf."A 
THAT CA" RP. ~ADF TO OCCUP EXPEPTNENTALLT U8nER REALISTIC 
REACTOR CONDI'"rONS B" STUDIED A HD UNDERSTOOD AND PIIE~OHEHA Til AT 

CANNOT 9E "ADE TO HAPPEN EXPEUNENTALLY FE ASSUHP.D TO HAY~ A 
PRC1BABILlTT OF OCCURRENCF. LOWER Py A FACTOR OF 10 (EXI'-2 ) TO 
10(FXP-31 AND TH! CONSJ'QIIENCFS OF TIIESP. LOWP.R-PROBABILI~Y 
EVENTS ~p. STODIE" AT TilE NEXT LINE OP ASSUBANCE. 

LOSS OP FLfCTRIC rOWFR COINCIDENT WITH LOCA 
N~CLEAR SAfETY STAPF 

OAK RTDGP. NATIONAl LABORATORY , Ol~ RIDGE, TP.NN. 
THE AHALY~TS CONOUCTED IN T~E 8EACTOR SAPETY STUDY (WASH-lijODI 
PRESENT~ A ~~rHO~ FOP PSTABLIS'IING A RIS~ PROBAOlLITY FOR 
POSTULATED ACCIDENT CIRCU~STANCHS. SINCE THESE PROBABILITIES 
PROVIDE _ NEA"S POR PLACI"G EV~"TS INTO A RELATIVE PERSPECTIVE, 
TflE P.DtTOR HA~ PREPARED THAT PORTION Of THE STUDY CONCEP.NED 
WITH AND ENTITlED 'TOTAL LOSS OP ELeCrQIC POWER ' FOR 
REPUBLICATION IIEPE POR A BROADE" AUDIENCE. THE STUDY CONCLUDED 
THAT TH" PPOBABILTTY OF Til" TOTAL J.OSS OF £LECTRIC POWER WAS 
10 ( E1I'-~) AT THE TI~r. OF A LOS~ OF COOLANT ACCIDENT (LOCA) AND 
RANGED PRO~ ABOIJT 10 (EXP-U) TO 10 (P'XP-8) POR VARIOUS TI'~S AUD 
CONJ'TDE"CE LEVPLS FOLLOWI~G A LOCA. THE ' EDITOR ' S POSTSCRIPT ' 
'TO TH T S EDITED VERSION OF ~HP prs~ ASS ESS"ENT ANALYSIS l~ A 
STATE~ENT OP THf PRI~ARY PIJRPOSE AND FUNCTION OF TME TVO 
EL~CT.IC POVER SYSTE"S ASSOCHTRD WITH NUCLRAR POWER PLANTS . 
SO~E ACTUAL PLANT OPERATINC OATA A'ln BLAC~O IJT E~PERIENCE" ARE 
PRESEHTPn FOR REI.P.VANCE AIID TO SUPPLR"ENT THE LI~ITEO DATA BAS:! 
CHOSP.N POR THE STODT . TilE REFERENCE LISI GlYF.H IN THK RgrOBT IS 
ALSO INrL'JDED AN~ IS soprLE~p"ED 'IT ~ FP!RENCES THAT ARZ CITED 
IN THE POSTSCRIPT. A SHORT BIBLIOGRAPHY IS APPEIIoP.D. 

PHENO~ENOLOJICAL INVRSTIGATIO- or 1'0STULATEn "ELTDOWN ACCIDENTS I~ LIG"T VATER &C ACTOBS 
DTSALVO, F • 

U.S . NIICLEAR REGnLA-OPY COHMISSION , WASIiINGTO~ , D.C. 
RENEWED TNTRR!ST HAS RECENTLY DEVELOPED IN ANALYZING THB COURSE 
AND CONSEOUP.~CES OP HIGHLY rNPROBABL~, HYPOTIIETICAL ACCIDENTS 
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THAT INVOLVP. ~"LTING OF A SIGNlrlnlfT PORTIO~ OP THE FUEL IN 
LI~HT W'T~R RUCTOPS. PHYSICAL PHEKO~E NA ASSOCIATED WITH SUCH 
ACCTDENT5 ANn C"RR~",r TRENDS n SA!'BTY RESEARCH APPLICABLE TO 
THEIR A~ALYSTS AR~ REVIEW~D. Till OBJ~CTTVES, TECHNICAL 
APPROAC~ES, AND RECENT PINnHGS or SP.LF.CTED PROGRAHS IN T"E 
UNI~ eD STATES A~n TH ~ P~DERAL REPOBLIC OP GER~AHY ARE 
SU'~A1IT~P.D. 

RADlOACTIV! 'ATERIH REI. P.AS~D PRO' NOCL!AR POWER PLUTS IN 197q 
NUCLEAR SAPETY ~TAPP 

OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, TENN. 
~EASIIRED RPL~ASE<; OP RADIOACTIVE NAT~RIALS IN AIRBORNE AND 
LIQUID EPPLI)·~TS lND snLID WASTE FRO~ NUCLEAR POVER PLANTS 
D~pnG 1qJq ARP. SU"ARTZP.D AND CO~PARED "0 PORNER YEARS. T"IS 
HEPOR" SUrPLE,p.HTS THE EARlTE~ AN~OAL REPORTS ISSUEO BY THE 
ATOMTC E~~RGY CO"ISSION AND TN. "IJCLEAR RP.GULlTORY COMHISSION. 
ALTHOIlG" ~HE 197q RELEASES VERE IN ALL CASES BELOW THE lIHITS 
SET PORTH IN APPLICABLE qEGUUTIONS, THE AIRBORNE EPFLUENTS 
INCP~ASfO ABOOT 2 PERCYN'!' AND THE llOOID EFFLUENTS DECREASED 
ABOIIT 6 PPRC~NT IN 197q 1 S COftPUE:> TO 1971. 

LEGAL AKg INSTITUTIONAL PROBLE~S IN POW~P PLANT SITIN'; 
BOR~O, B. + JUST, J. E. 
~ITRE COPPORATION, ~CLEAN, Vl. 

UNerRT AIN LON~ RlNG· DE~AND, RISINq POWEB PLANT CAPITAL AND 
OP~RATI~r, COS"", UCPEASING CO~STRUCTIO" TI~E, UD T~E 
I"POQITInN OP "ORP STRINGENT R! GOLATORY ~EQUIRE~ENTS FOR NEW 
POWfR PLANTS HAY· RESIJLTP.D IN AN INCREASINGLY CONPLEX PROCESS 
FOR SITING NEW El HCT"IC GENEPATING CAPACTTY. ~lJOR LBGAl AND 
INSTITUTIONAL INPPDI~~NTS TO A NORE EXPEnITIOUS SITING PROCESS 
INCLUf)E THE NEED POP F.NUNCIA~ED NATIONAL STRATEGIES ON SUCH 
ISSII.S AS SAPP.TY STANDARDS, THE NOCLEAR fUEL CYCLE, AND 
CO'"IT~ENT TO CONSERVATION, THE LACK OP A DEFINITIVB NECHAHISH 
ASSIG~r~r, SPECIPIC R!SPO~SIBILITY POR sr~E SELECTION, AND THP 
PACT TH'T POBlIC ACCESS TO SITI~G IJECISTONS IS PIRST PROVIDED 
AT A LATP STAGE IN THE DECISION PROCESS. 

POIIBTlI WATEP RE'CTOR SAPIITY ~ESEAPCR INPOR~A"ION "BETING 
COTTRELl. , W. B. 

OAK RIDGE ~lTIONAL LABORATORY, OH PlDG!, TENN. 
THIS ARTICLE IS A RPVIEW OP THE POnnl'H WATRR REACTOR SAFETY 
RESEARCH I~POp.NAl'rnN MEETING, SPONSORPD BY THE NUCLEAR 
RPGULATnRY CO'ftISSION' S (N"C ' S) DIVISION OF REACTOR SAPETY 
RESEARC", HELD AT TnE NATIONAL DUREAU OF STANDARDS, 
GAITHER~90qG, ~D., SP.PT. 27-30, 1976. THIS ~EETING CONSISTED 
OP P_PALLlL TECHNICAL PRRSE~TATIONS r~ T"! ~OBNING, FOLLOWED BY 
SEVERAL 5~ALLER WORKSHOPS OR DISCUSSIDN SP.SSIONS IN THE 
AfTEPNOO~. THE TRCHNICAL SESSIONS WERE (1) LOSS OP COOLANT 
ACCIDENT STUDJPS, (2) ANA LY5TS DHELOPNENT PROGRA~, (3) 
"P.TALLIIRGY AND ~ATEUALS RESEARCH PROGRAM, lND (q) PUEL 
BEHAVIOR RESEARCII PROGRA". SO""ARI!~ OF THR WORK IN EACH OF 
THES.. I'O~R ~AJOR A R P.AS APE PRES ENTH 0 HERE. OY ER 635 PER SONS, 
INCLUDIN!; so~p. 126 PORHGN VISITORS PRON lq COUNTRIES, ATTBNDED 
TH .. '~ETINf;. IN ADDITION TO THP. REVIEW OP NHC-SPONSORBD WATBR 
REACTOR SAFETY RESP.ARCH PPOGl!AMS, THE "EETING INCLUDED 
PRESENTATIONS ON SEVERAL FORPIGN OEAcrOR SAPETY PROGRAftS AS 
WELL AS ONE AFTERNOON S~SSION DEVOTEO TO RESEARCH SPONSORED BY 
THE ELECTRIC POWPR ""SEARCI( INSTITUTE. THE "EBTING WAS NOTABLE 
POR ~R~ VEALTH O. TECHNICAL DATA AND Elp.RINENTAL RESULTS THAT 
IIERE PBPORTED. "UY TOPICS WI!RE DISCUSSED, AND ""CH WAS 
LEAR~ED. IT IS R~ASSURING THAT THESP RESBA~CH RESULTS CONTINUE 
TO SUBST_NTIATE OnR UNDERSTANDING OP REACTOH SAFETY. 

BII~NOUT IN DOILINI; IIPAT TRANSFBR II. snnCOOLED AND LOll QUALITY FORCED CONVI!CTIO~ SYSTBHS 
BEPGLES, A. E. 

rOWA STATP. UNIVERSITY, A"BS, IOIIA 
RI!CE~T B~PP.~T~P.lITAL AND ANALYTICAL DEVELOPHP.MTS REGARDING 
BURNOIIT IN ~U~COOlF.D AND LOW OIiALITY PORCED CONVECTION SYSTEHS 
ARE RP.VIPWED. "A~Y DATA HAV~ BEEN AC<=""ULATBD WHICH CLARIFY THE 
PARAftPTRtC TRP.NOS AND LEAD TO NEW DESIGN COqRELlTIO~S POR WATER 
AND' VARIPTY 0' OTHER COOl. ANTS IN BOTH SINPLE AND CO'PLEX 
GEOMETRTES. A NU"RER OF CRITICAL EXPBRI"P.NTS AND ~ODELS HAV! 
BEEN DPV~LOPED TO ATTEMPT TO CLARIFY TH .. BIIRNOUT "ECHUISH (5) 
IN SINPLER GEONETRIES. OTHER TOPICS DISCUSSED INCLUDE BURNOOT 
WITH POW~R TRANSIENTS AND TECHNIQUES TO AUGUHT BURNOOT. 

AssrSSM.NT nF A HIGH rNT!GRITY PROTECTIVE SYST!ft FOR LOSS OF ELECTRIC POWER 
AITKEN, 1. 

'INTTP.O KTNGDOft ATO~IC ENERGY AUTHORITY, GREAT BRITAIN 
TQrS APTICLE onTUNES TilE PROBlE" AN~ THE PRODLEH AREAS AS 
ORSPRVED IN A REC~NT ASSESSNENT OF A HIGH INTEGRITY PROTECTIVE 
SY5TFft .op THE pnOTOTYPE nST REACTOR, A LTJUID '!T1L COOLED 
PAST ~R~EDER PFACTOR AT DOUNR~AY. TARGETS POB RELIABILITY IN 
JNDTVIDIJAL ~P~~IIPEMENTS, SAPETY CIRCUITS, UD SHUTDOWN DEVICES 
AP~ DETP""INP.D AT RELIABILITY APPORTIONMENT WITHIN THE DIVERSE 
SYSTR" '!'IIAT ~AS DFSIGNEn TO "EE· V~LL-RECOGNIZED BASIC 
PRECEPTS. SOftF COMMENTS 'RE "ADE ON OPERATHG EXPERIENCE IN 
REL1TIO~ TO TilE HIGH PEQUIRE"ENTS. 
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TilE POnRTEENTH ERDA UR CLEANING CONfER~~CP' 
~OELLER, 1>. W. + UNI>f.RHILJ., D. W. + rIPST,~. w. 

HARVAR'l DNIVfqSITv, eOSTON, USS. 
TRP. fO"R"EE~T" fOOA AlR-Cl~ANI'IG CONfERENCf. ~AS HELD AUG. 2-4, 
1971;, TN SUN VULP.~, IDAHO. THP. J2q AT1EHDEES INCLUDED 
PEPfESENTATIVp.S fROM 13 POREI~H COUNTRIES AND AI~ CL~ANING 
SP"CTALTSTS FPne ESSP.NTIALLY ALL fACETS Of INDUSTRY, FROrl 
GOVERNMf.NTH AGE~CJr~, AND PRON P.D'ICATIONAL INSTITUTIONS. ~AJaR 
TOPTCS Wf,RP RADIOIODINE SAMPLING, REMOVAL, AND 8ETE~TION, THE 
CONCf.NTRATTON ANn STORAGE OF HO~LP. GASES, TRITIUM, AND 
CARBON-14, PUTIrUI.ATf COLLf'CTOPS, SYSTEMS PRO"ECTIO~ PRO" 
PIR ES, PYPLOSTONS, AND NA"'UR At DISASTERS, SA"PLING AND 
"O~I"'ORUG, HP CLP.ANI!lG A'D V.~TnATION SYSTEH DESV~N, AIR 
CLEANIN~ PROBL~HS ASSOCIATED VITH "'HP. TA PATHENT Of HADIOAC~IVE 
WASTES, AIR CLPA~I~G SYS"'P~S POR THE LIO"ID ~ETAL COOLED PAST 
BREEDER PlAC-OP, AWD THE PE(;OlATORY l~PPCTS OP T~E AIR CLEANING 
PI~LO. ~~ I~T~R!STIN~ ASPECT qp THr :OHPER'~CE WAS Tq! DRGR BE 
TO WHIr" PROPIF"~ ASSOCI~TED VITH PAarOIODI~E STILL ~AINTAIN A 
PROHINP.~'" PI.ACY IN Alf CL!ANH(; PESEAPCfI A~D DEVELopn~T. N!WER 
CHALL!:NG~S BECA"E EVIDENT FROH THP. BROU~S F~RRY rlRE, WHICH 
REVEALED WEA~N~S~RS IN AlP CLEANING AND VENTILATION SYST:"S IN 
NUCl ~AR POWER PUNTS, AND FRO" THE REACTor SAPEH STUDY, W,IICII 
5HOWEO A NEED TO DEVFLOP ADDITIONAL DATA ON THE RELIABILITY OF 
SOCH 5YSTE"S, PARTICULARLY ONDER E"P.RGENCY CONDITIONS. 
ASSESSHP,NTS OF THE DP'G~El TO VHICH FN~IN!:ERED SAFETY P"ArURES 
CAN BE 'ISED TO CO"PRNSATF. FOR SP~CIFIC DEPlCIBNCIES IN NOCL'lAR 
FACILITY SITES AI.SO CONTINUE TO CHALL~NG~ TIIOSE INVOLVED IN 
RIS~-BE~EFIT EVALUATIONS. 

TREND~ IN ~~P DESIGN OF PRESSORIZ~D WATPR R~ACTOR COHTAIN'ENT STRJlCrU R ~S AN) SYS' !~ S 
~EHTA, D. S. + OSGOOD, H. W. • 81NGAHAN, ~. J. 
B'ICHERT, ~. P. 

BECHTEL POVER corpORATION, GATRERSBOR(;, ,~ 
THIS ARTTCLE TPACES THE EVOLOTION Of PRFSSORIZED WATER P 1ACTOR 
(PWR) CONTUN'PN" DESIGN R~OOIRP.ME~T~ AND CONCEPTS SINCE TRY 
HD-1960S, Dr~COSSES THP. STRDC,.OBES ~ND SYSTEHS CURRENTLY BEING 
USED rOR N!W PLANTS, AND PRf.S~NTS TA9ULATP.D DATA CONCERNING 
SIZ E ANn TTPE or COII"'AIN"E~T S":'RUCTU"E, INTERNAL DESIGN 
PRESSURft, A~D SAFf SHUTDOW~ (;RO"ND ACCELERATION VALues FOR 127 
NOCLEAR POWER PLANTS. IW ADDITION, "R IOUS CONTAIN~~NT SYSTEMS, 
SUCH AS PlSSION-PRODIJCT RF'OVAL, HRAT RE~OVAL, COHBUSTIBLE GAS 
CONTROL, A~D PUR~E, ARE "PIErLY REVIEWED. 

RADIOLOIlICAL AND EWVTRONnENTAL ASPECTS or FUSIOS POWER 
EASTERLY, C. ~. + SIIANK, ~. E.. SHOUP, P. L. 

OA~ RIDGE NATIONAl LA~ORATORY, OU RIJGE, TEW~. 
PUS ION ... ACTOR TFCHNOLOGY IS PR~SE~TLY IN CONCEPTUAL AND EARLY 
DEVELOP~BNTAL SUGfS. CONCOHlTAW!' WIrH HARDWARE DEV~LOP"ENT, 
POTENTIAL ~EALTH AND ENVIRO'lMF'IT1L r~PACTS 1UST BE EVALUATED TO 
ENSUR~ THAT TFCftNOLor,rSTS nAY' PERTINENT INPORHATION AVAILABLE 
SO THAT Ary!QJI~Tf CONSIDEBATION HAY B~ GIVEN TO HEALrH AND 
ENVIRON"ENTAL pqOBLE"S. THIS AqTTrtP. ~1SCUSSES PROBLE" AREAS 
ATTE~OANT TO TRITTun, ACTI"T!ON PRODUCT'i, AND ~AGNETIC PIELDS 
ASSOCIATED WTTH FUSION BEACTOR SYSTE'S. 

RADIOLnGIC\L OQALITY OF THE E~VIRONnENT 
NnCLEAR SAPETY STAPF 

OAK RIDGE NATIONAL fA80RATORY, OAK RIDGE, TENN. 
THIS REPORT IS PART or TRF U.s. ENYIRON~.NTAL PROTECTION 
AGENCY'S nosy. ASSESS~ENT PPOGRAM PCR EVALUATING TH~ 
RADIOLOr.ICAL QUAr.ITY Of 'I'll" P.HVIRON"~NT. ITS PUBI.ICATrON HE RE 
DOES NOT CONSTTTIIT' YNDORSE'E'T O. THY. ORIGINAL 9gPORT BY TilE 
Nile LEA R qEGllLATORY COMnISSION, RATHE~, l' HE EDITORS Of NUCLEAR 
5APP.TY APoLIPV. THr AUTHORS HAVE BROUGHT TOGETHER A WEALTH OP 
DATA AND E~TENSHE PEFP.RENCES TO THE CURRE~T LITERATURE, BOTH 
OF WHICH SHOULD B~ OS~FUL TO Til" G~N"RALIST AND SPECIALIST 
ALI~E. THE REPf'RT ~r:COGNIZES THP NEED PCR ADDITIONAL 
IN·OR~ATTO~, AND THE I~TERPST~D READER IS ORGED TO CONSULT THE 
ORIGINAL REPOPT POq ADDITIO~AL DETAns, QUALlrrCATIONS, AND 
SOURCES PERTINENT TO AU OP THP. DATA. AS A PROTOTYPE EFFOllT, 
THIS PEPORT IS I~TENDED ONLY Tn SOH"ARYZE INPORHATION AVAILABLE 
IN THE oprN LITP.R~TUPE. SPECIAL EMPH~SIS WAS PLACED ON 
ACf)"yqI~G REC"NT nosp DATA. rOR SO"E SOIlPC~ CATr::;ORBS, DOSP 
INPOR~ATIO~ WAS AVAILABL" POR CAlE~DAR Y!AP 1975, WHER~AS PO Q 
OTHER CATEGORYES TAR "051' PECEN~ DATA GO BAC~ TO THE EARLY 
1970S. IT IS NOT INTP.NDED I~ THIS INITIAL EPPOST TO CALC'ILATE 
OR E~TR~POlATE PROM P.XISTI~n O~TA TO ~UPPLT HISSING DOSE 
INPORHATIO~. I~ST.AD, TnE CONr~RN IS TO REVIEW THE AVAILABLE 
DATA ~ ND TO Df.T!."Y"E WHAT T~E P-XISTIN(; DATA PROVIDE FOR 
INDIVID"AL A~O POPULATICN DOS! UrOP"ATION. SINGLE COPIES Of 
THE REP'lq .. ~AY eE OBTAINeD PFOH THE ()PI'TCf. OF RADIATION 
PROGRA~S, U.S. P~VIRON"ENTAL PBOTF:TrON AGP.NCY, WASHINGTON, 
D.C. 'Dij60. IT V\~ CONCLUDFD, ON THE BASIS OF THE POPDLA":'IO~ 
DOSY DATA ~COijIP~Q IN THIS RPPORT, T'IAT ""HP. THREE UJOR ~OURCE 
CATEGORIP~ OP RA"IATIO~ DOSE IN THY 'J. S. POPULATIO~ UE (1) 
A"BII!~T IONIZING PADIATION, (2) TH~ APPLICATION OF 
RAOIOPIfARMACEUTICALS IN "EDICI~~, ANa (3) TECHNOLOGICALLY 
ENHANCP.D NATOHL RADIATION • 
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HIIH~ P~C.T~EEFI~G - ~ID$ TO S,OOT'I OPE~'TION 
.'HZ , G. '.1. 

U. S . ~IJCLFAP pOC;'JLA~'lqy CO~~ISSION. BET~!SDA. ~D. 
~UCL.AP "LANT CONr~OL CONSOLES ARY. ~'IGE. CO~PLEX . ~ND SOnTI~ES 
CONP'JS!~r,. ~IJPPRISTNGLY . LITTL~ ATTF~TrO~ ·0 DATE HAS Dr.!N PAI~ 
TO THY HU~AH rNGTN~~~IHG PRACTTCES THAT ·A~IftIZE HELIABLo IIUnAN 
P!RYO~'A~CF . ~AJOR ~ODTFICATIONS ABE PF:OHIBITIVP. BY COSTS AND 
PLANT AYAIUnYLITY. ROT TIIEBP. IS ftUCH THE OPERATOR CAN DO TO 
BAC~FTT OPERA·np AIOS. THIS ARTICLP ~prSPNTS NU,ERons PRACTICAL 
APPLICATIONS Of TN~OVATIVE IDEAS TO lID THE OPERATOR . INCLUDING 
SO., T~AT A3E AL"fAD" IN USP AT VARIOIJS ~UCLEAR PLANTS. THESE 
INHOVA'I'TONS A~E TNT ENDED TO ASSTST n LOCATING CONSOLE 
CO'PONPv'I'S . TO SIIPPLY AODITIONAL OP~RA~Nr, INYOR~ATION . ':'0 
Ift?ROVE TilE nSE Of PROCEDUPP.S . AND TO PROTBCT VITAL COHTdOLS . 
If PROP.~LY _PPLTrD. T"ESP ATDS SHOnLD I"rBOVE THE SAF~TY AND 
EfFICIENCV Of TH~ NUC"LEAF POWEP PLAH~ . 

THE qP.AC"'OR LICP~~ TNG PPOCESS - A S"'ATUS rr.PORT 
LOHG . J . ~ . 

u. s . ~UCLPAP RP.GIILATOqy CO"~ISSIOH. WASPIHGTON . D.C. 
TilE HnC!. VA ° P EGIJLATORY CO~HISS 1 ON ( ~BC) . nITS REV lEV OP 
APPtTCATTOH3 fOP LTCPNSP.S TO CO~STRIJCr AND OP~HATE NUCLEAR 
POW FP pT ANTS . IS "EQII IFED TO CONSIT'lPq 'rHOS~ HEAsn RES NECESSARY 
TO p'NSUFE 'I'~p. PROTP.CTION CF THP HEALTH AND SAfETY OF THE PUBLIC 
AND TlIP "NVTPO"HENT . THIS AR'1'ICL" DISCUSSES THP. NRC STAYP 
PROCEDURP.S 'NO POLTCIES FO' COHOlJcrI~ C; T~E DETAILED :;HETY . 
ENVIRnH'FHTAI. . AN~ ANTITPijST P'VIP.WS TI"T PROVIDE T' I ~ nHIS PO& 
THESE A~~IJRAHCPS. INCLUDED IS A DISCUSSION OF THE I'~HoveHENTS 
TO T~E LTCf.NSING P'OCfSS CnRRP.N'I'LY BEJ~G PROPOSED on 
I"PLP.~P..TED TO E~IIANCE ITS STABII.lTf AND PREDICTABILl':'Y ~OR THE 
orNrFIT OF ALL INVOLVF.O WITH TIIP. RPGIJLATrON OF N'ICLEAR POWER . 
THE VT PWS AND OPIHIONS EXPRESSED I~ TH19 ARTIC L E ARE THOSE Of 
TIlE A'JT"'lR ALONP AND DO !IOT R'''Rr.S~HT POSTTIONS OP TilE NRC. 

T~AHSPOPT Of PADIC'ACTIVE "ATE~lAL, IN TH~ UNITED STAT~S 
~UCLEAR SAPETY STAfF 

OAv rrDG· "TIONAL l. ADORATOPY . OAK PIDG" . TP.HN. 
PI H75 Til E NIICLEAR REGULATORY CO~'ISSION SPONSORED A SURVEY OF 
SflIr'p~~s OF PADTO ~ C'I'IVE ftATP.TA LS IN T~E UNITED STATES . THE 
~n'VEY WAS CONDUCTr.D OY BATTELLE PACIFIC NORTAW'ST 
LA90~AT~PIPS . Of ~VfR 15 . 000 LTCENSP~S . ?215 WBRE SENT 
OUPS~IONNA lrps. '~D ''I PEPCFn OP "'HP, R"CHIP.NTS R~SPOHDED. ON 
THF DAST~ OF T~F PP'SPONSPS . JT IS PSTIftATED THAT TilE TOTU 
N'"nER OF PAC~lr;~s 'I'"ANSPO"TED I~ T~P. IJNTT!D STATES IS ON THE 
OPDf. 0° '.5 ~ItlTON PACKAGP.S prp fP.\R . ABO IiT ONE-TIIIRD OF THE 
PAC'Anp~ CONT~TN ONLY S~ALL QUA~TITTES OP PADIOACTIV! nATEbIA LS 
AND ARE ~XE ' PT fPO" ~ACKAGING .' OD L ADET.INt> REQUIRE"E"TS OF 
D~APT ~ ~~'!' OF TRAH~PORTATION P'GULATIONS . ON THE DASlS OF TilE 
N'I~PPR Of PACK~G~ SIIIPPPD ANNIJULY . TilE HAJOR RADIONUCLIDES 
ARE IrlDINP- l 1 1. TODI~~- 1 25 , TV.C~NPTT'I~-9QH • • 'OLYBDENtI~-99 . AND 
IIRANIU"-?lR. W"p'nEAS THOSE 3I1I~PED IN TIIP GRl':ATEST QUANTITIES 
( GP.A~S OR C'JPro~) ARE COBAl.T-~O . IRID IU"- l Q2 . AND IIRANlU~-2]8 . 
THE 'AJORITT OF "~CK ' GF ·,PES SHIPPED APE EIE~PT TYPES A AND LS 
(LOW SpoCTFIC AC"' I VI TY ). !ND T~E nosr COft~OH "ODES Of TRA NSPORT 

WEQe TRIIC~ . AIR . AND RAIL . 

CRITICAL H!AT FLUX ~nRING A LOSS OF COOLANT ACCIDENT 
GO I FfITH . " • • PEARSON . J. F.' l.EP~O W S~l . R. J . 
'ASS!CHIJS~TTS IO STITUTP OF 9ErHNOLOGY . CA~BRIDGE . ftASS . 

A ~rTHOO nF CAIClILATT~G THE ~I~IHU~ TI~E TO CRITICAL HEAT FLUX 
DnRING , T.OS~ OF COOLANT ACCIDF.~T IS OEVf LOPED . THE Tn~S 
CALCUI.ATED I~ 1'1115 IIA" APF SIIO"N ';'0 BE CO~SERVATI V E BUT ARE 
CLOS" 'T':J TII~ PXP"RTWOHTAL VALues fOR WATER AND QUITE 
CONSEr"'TIV! FOR PREON 1 11. TI' E - ODEI. INVOL'ES CALCULATI~G ';'UE 
TnE PEo',rOZD TO ~PY nUT A CIIA~NEL I~ WHICH TH~ f LOW IS 
STAG.A'I'~O I H THE ' 1 0~LF IN THE HOT REGION . 

RFSIJLT5 Of 'I'HP fIRST TH~FR NON NIJCLF.AR TESTS IN THE LOPT PACILITY 
~CPHERSON , G . D. 

U.S . ~"CLEAP H~GULA~ORY CO~~TSSIO~ . WASIIINGTON . D. C . 
THE LOP'" F ACILTTY rs A unI IN~TPII"E.T~D . SCALED "ODE L Of A 
CO~~ERC[\1. ~ReSS~PTZ~D-WAT·P R~ACTOR. T~E PACILIT Y IS DES I GNED 
T0 STII:JY THE ~F. IIAVTOR OF SnCII ENGINEERED SAfET Y slSTEHS AS 
En~pr,ENCY CORf-CO'LING S Y S~~~S 'U~INJ RE ACTOR ACCIDENT 
C;)~DITIJNS. THTS ARTICLE D~5CRr!JE5 THE L OF'l' fACILITY . TII~ 
CURP'NT ~ONqnCLFAR EXPSRI~~NT SERISS . AND T~E FORTHCOftIN~ 
NUCl!AR npEo T~p~TS . ~TGHro rcA~T NO"NUCLP.AR EXPERIftE NTAL 
PEs"r.~s \LSO 'FE P~POPTP.~ . 

QUALIPIC.ITTON Of SAFET Y RELATEn SWI"'CHGEAR POR NUCLP.AR POWER APPL I C ATIOMS 
PHOADS " E. '.I. 
IT~ I"r"PTAL CORPOPA~ro~ . 'O~Tr,O""RYVILLE. PA . 

'I'~IS AR~ICtE DISC'lsSP~ SO" 0' THE PROBLS " S ENCOIJ NTEHD AND A 
'eA~S FOP ,S .. TINr. ~HF REQIIIRE-SNTS or lEO! STANDlRD 323- 1974 U 
OE,OHST"ATINr. (lOHIfTCATICN OF SWITC~GEAR fOR SAFETY RELATED 
APPLI~ATTONS T N ~tlCLEA' POWE& GEN~nArING STATIONS . TilE 
SWITC"G"'R ASSE~JLIPS AR~ SijOJ'CTP.~ TJ A NU"IIER Of TESTS ( E. G •• 
SRAVICE CONDI'I'IO~~ . S.IS"IC CONDTTIO~S . LIFe . AND Ar,I NG). WHICH 
ARP PfPOR'I'PC A"V "VALU!TEO IH , QUALIFICATrON SOHftABY HE~OBT . 

THE ~RTICtE CO~TAI~S RECO"8NOATIO~S OaR ftAINTEN~NCE . 

I~SPEc"'ro~ . AND 'I'YSTING . 
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BARNBS, P. ~. 
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OAK RIDG~ NA·IO~AL LA~OPATORY, OAK RIDGE, T~NN. 
TRE P.LECTRO'AGN~IC DULSE (!!:~r) PRO" A HJuH ALTITUDE NUCLEAR 
DETONATION CONSISTS Of A TPA NSI~NT P'ILS¥. Of HI':H INT~NSITY 
FLBCTPO~AG~~TJC PULDS THU I~D{fCP' CURRPNT AND VOLTAGP 
TRANSIENT!) U ELECTRICAL COND~CTOR~. ALTHOUGH ~OST NUCLEAR 
POWFR PLANT CABI.f.S An! ~OT DIR~CTLY E~POSED TO THESE fIELDS , 
THE A"'TfNUATP.D ~'P fI!I.DS TJlAT PROPAGATE INTO THE PLANT 'HLL 
CO'IPT.F. ~O~E I!~P ENP.RGT TO T!lESR CA~L~S . THIS ARTICLE ATT~HPTS 
TO PRP-DlrT THP. PRO~ADLE EPPEt~S OF T~E E~P XRANSTeNTS THAT 
COULD FV INDlfC"D I~ CRITJCAL CIRCUITS 0" SAFETY RHATED 
SYSTV'S . TT IS CONCLUDED TIIAT THE ,oe,r LIKELY CONSEQUENCE Of 
PHP "OR ""CLF.AP PLANTS IS H UNSCHEDllLfD SHJJTDOWN. I~ GE'IERAt, 
E~P COUl.n HE A H'JISANCE TO ~UCLnr roWES PL'NTS , BUT IT IS NOT 
CONSIDER!!:D A SfRIJUS THRP.AT TO PLANT SAfETY • 

COLD ~HOC~ "'0 AOU~TIC OPGANI5~S - GUID~NCE FOR POW!R PLA NT SInNG, DeSIGN, AND ()PFPATION 
COUTANT , C. C. 

OAK RIDG! N~TIONAL LABORA~ORY , OAK BIDGP., TENN. 
PRODLE~S OP COLD SHOCK DAftAGES TO AQUATIC ORGANISIIS HAVE ARISEN 
AT SOftP. CONDP.N~P.R COOLING WATeR DISCI!ARr,P'~ Of THEB'AL POWER 
STATION~ IIH~~ THP. WAR~ WATER PELEASES IlAVE SUDDENLY TERftINATED. 
THE R~SJS "0" SUCH DA~AGF. LIPS IN THE EXPOSURE OF RESlneNT 
ORGANISIIS TO A RAPJD DECREASE IN T~IIPERATURE AND A SUSTAINED 
p.xPo~nR! TO LOW "'P.~PF.RATlJR! TH~T I.DIfCES ABNoa"L UEHAVIORAL OR 
PHfSIOLOr.ICAt PERPOR~ANCE 'NO OPTEN LEADS TO DEATII. ALTHOUGH 
SOli! SPECTACULAR fISIl KIL l ~ PROII COLD SJlOCK HAVE OCCURREn , THE 
PRESENT KNOIiLenr.e OF T~E HYDPAOLIC A~D DIOLOGICAL PROCESSES 
INVOLVED CAN PROYIDE GUlnANCE POB THE SITI~~, DESIGN , A~D 

OPEPATION OF POWER PLANT COOLlNr. SYSTEIIS TO ftINIIIIZE TJlE 
lI~P'J.IROOD Of SIGNIfICANT COLD SHOCK P.Ffl'.CTS. PREVENTING 
COLD-SHOCK DA~AGES IS ONP. CONSIDERATION IN IIINIMIZINr. OV3RALL 
ENVIRONHN'rAT. I"OACTS OF POWER P LANT COOLING AND IN UALA'ICING 
PLANT COSTS WITH ~NVIRON~!NTAL DEMP-FITS. 

CO~PIJTER conES fOR TRE ASSESSIIE~T OF l'ADIO.UCLIDES RELEASED TO THE ENVUONIIEHT 
HOFF~AN , f . O • • "rLLEP , C. W.' SIIARFFER , D. L. 
GARTEN, C. T ., JR . 

OAK RIDGP. U'I'IONAJ. LABORATORY , OA~ RIDGE , TRNM . 
THIS ARTICLE PRESENTS A COKPIL~TION OF COKPUTER CO~ES THAT IIAY 
BE liSE!) POR Tllf ASSESSKENT or ACCBP.N'!'AL OR ROUTINE RELEASES Of 
RADIOACTIVITY TO THE E NVIRON"!NT PRO' NUCLEAR POWER FACILITIES . 
THE CAPASILITTfS Of ~] COHPUTP.R cones IN THE AREAS OP 
ENVlqON.~NTAL TRANSPOFT AND BAnIA T TON DOSIKETRY ABE SUHHARIZED 
IN T ~ BULAR fORK. rRIS PRPLIHIHAR Y ANALYSIS CLEARLY INDICAT~S 
THAT THE INITIAL EFFORTS IN ASSESS"E~T ~~THODOLOGY DE VEL0P H~~T 
HAVE CONCENTRATED ON ATKOSPHPRIC DISPERSION , EXTERNAL 
DOSIKETQY , AND INTPRNAL D05IftfT" Y VIA IHRALATION. THE 
INC08PO"ATTON OF TERRESTRIAL AND AOUATIC POOD-CUAIN PATHWAYS 
HA~ 3EEN A HORE RECENT DPVr.LOP"ENT AND REfLECTS THE NEED fOR 
SATISP YING TUr. CURRENT REQ~IRE"ENTS or ENYIRONHENT AL 
LEGISL ATIOS AND TRP. NEE DS Of REGULAT()R Y AGENCIES . THE 
CHARACTEH~TICS Of THE CONCEPT~AL KOr)ELS EKP LUYED BY THESE 
CODES APE REVlfWED . 

S"'£AK GFNER'TOR TUBP. FAILURES - VORLD £lPEPIENCE IN WATER COOLED NUCLEAR BEAcrors IN 1975 
HARE " rt .. Goo 

A1'OIlI: ENERr.y OF CA~A DA LHITfD , ONTARIO, CANADA 
STEAK GENFRATOP TilDE fAILURES WERE REPORTED IN 22 OUT OP 62 
WATER COOLEr) Nucr.I'AR P(JWRS P LANTS surVEfP,D IN 1 97~. THIS WAS 
LgSS TH~N THr NIIIIBP.R OF PUNTS WITII qEPORTED TUBE PAILnRES IN 
197ij , A.D TH~ NOK9ER OF TIIBES AFfECTED WAS NOTICEABLY LESS. 
THIS ARTICLF. SIJK'ARIZP.S THESP. fAILIJSP.S, ,OST OF WHICH WERE DIIE 
TO CORROSION. SECONDAR Y WATER CHEIIISTRY CONTROL , PROCEDURES 
fOR I"SP~CTION AND RRPAIR , TOBP. HATERIALS , AND FAILURE RATES 
A1E DISCIlSSED . 

OCCOPATIONAL RADIATION EXPOSORES AT LIGHT WATEH COOLED POWEB R~ACTOWS , 1969-1975 
IIURPHY , T. D •• DAYEK , N. J. ' BLAND, J . S. 
P~SCIA~ , W. J. 

U.S. NUCLEAR REGllLATORY COHftISSION , WASHINGTON , D. C. 
THIS AFTICLE IS A COftPILATION O~ OCCUPATIO.At RADIATION 
EXPOSURP,S AT CO ~ "nCIAL LIGHT ~AT~R :OOI.~D REACTnRS ( LWnS) fRO~ 

1969 TO 191~ A~D UPDATES PREVIOUS INFOR~ATION THAT COVERED 
EXPOSURRS THROUGH 197q . THF INfORHATIOH WAS DER I VED fROft 
RI'PORTS S II B'TTTED TO T HE NIIC L~A R Rr.r;ULATORY CO~ftISSION IN 
ACCORDANCE WITH ReQ~nElleH"'S Of INnTV l DUU PLANT TRCHNtCAL 
SpeCIY ICATIO ~S A~D THE CODf OF fEDP.RAL RPGU LATIONS. THE 
COLLECTIVE DOSP TO PP.RSONNFL (~AN - REns PER RE ACTOR PER YRAR ) 
AT LWRS WAS GRPATER IN l q1~ THA~ IN l Q1ij. ALTHOUGH THE AVERAGE 
EXPOSURE P~R INDIVIDUAL R~~AINED AT 0.8 REH/YEAB , TilE AV3RAGP 
NUHBER Of PERSO NNEL RECEIV l Ni; "EASIIREAnLE EXPOSURES PER R!lACTOR 
INCREASfO IN I n~. 

RADIOACTIVE P.FfLUENTS FROH NUCLEAR POWER STATIONS I N EURope , 1910- 197Q 
N" e LlAP SA~fT Y STAff 

OAK BIDGE ~ ATIONAr. LABORATORY , OAK BID-;E , TP.NH . 
( EDITOR ' S ~OT' - TNE PRODUCTIOh OF ELECTRICITY BY TilE US~ OF 
N'ICLPAP POWPR I S A WORLnWIDE PHP~(J'f~O' , AS IS TilE CUNCOHITANT 
CONCERN qEGARDT~G R'DIOACTIVP e"PLU~~TS.) THIS ART I CLE WAS 
A!lA!'TRD BY THP. Hllc r.RAP SAfET Y ~TA"'~ P~OIl A RECENT REPORT DY TR~ 
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CO""ISSrON OP E~ROPEAN CO~~nNITI~S THAT SO"ftARIZES THE 
DISC~ARGF DATA POR SO,f 34 POVER REACTORS ( LESS THAN SO ftW (E)) 
OPFRA1'r~r. VITHfN T~E EOROPP-AN CO~~UNITY. ON TH~ OASIS OF THESE 
DISC~ARGES, "AHftU' ~lPosnR~ IN THE VICINITI OP POWER STATIONS 
IS ASSE~SED AHD CO"PARED WTTH THE DOS! Lt"ITS FHED BY 
PADTOLor,ICAL PROTECTION STA~DAB~S AND WITH THE NATURAL 
PADJATION LEVEl .• HSO, THE RADIOACTIVE WASTE DISCHARGE PER UNIT 
EL~C'fRICAL ENvBGY PRODUCED IS r,IV~N 1'08 EACH POWER STATION. IN 
<1ENE:R~L, THE EUROPEA~ EXPEBIE:NCP, IS SIftfLU TO THAT OF THE 
IJNfT~D STAT1'~, WHERE, IN ACCORDANCE: WTTII MBC 'AS LOW AS 
PEASO~ABLV ACHIEVA!lLP' RVGULATTONS. INDUSTRIAL OFF-SITE 
EXPO~UP"S 'UST B~ ~EPT BELOW S .8E'S/YEAR. 

Tq~ HO~E"Ary1' ~"CLP'AR BO'B SYNDRO"E 
'P.YER. W.' LOULKA. S. K •• NELSON, W. E. 
W ILLH M~. R. W. 

ONTVERSI'!'Y OP 'ISSOIIRI. COLH"!IIA. "0. 
WITH TilE pnnLICA"'ION Of" ~UCLEAP THEPT - RISK3 'NO SAPEGUARDS BY 
WILL~ICR A~D TAtLOH. SIGNIPICA~T ATT~NTION HAS BEEN POCUSED BY 
TH~ 'PDTA AND THO PUBLIC O~ THP ~OSSIBILITr OF PISSILE 
' .\TErI ALS ~Et"G STOLr.N !It 1 TERPORIST ORGANIZATION AND DIVERTED 
TO T~R ACTUAL 9UILDT~G. 08 THE THnF.AT OP DUILDING, OP A NUCLEAR 
~XPLnSTVF. DEVICE. THr. I~PLICATION HAS DEEN CREATED THAT ONE 
on SEVEPAL RELATIVRLY IKEXPRRIENCED I~DIVIDUALS COULD OBTAIN 
THE 'ATP.PIALS NBC!~SARY AND FABRICATE A LON-tIELD NUCLEAR 
El~LOSIV!. T~IS ARTICLE EIAMI'ES THESP CONTBNTIONS IN SONE 
DetAIl. THE SHP'GUAR ~S I~D OSE-D!NHL "!!THODS PRESENTLY USED 
I~ ~.E 'UCLPAn F~FL CTCLE ARE CONSIDERED, IND THE DIPPICULTIES 
THEY ?RP~~~'" I' 08·HNING SIGNTPICANT AftOONTS OF STRATEGIC 
N~:L!AR 'AT.orAlQ ARo ElANINFD. TIl~ CH1RACTERISTICS OP ~EACTOR 

G 9AO~ PLUTr~ru~ AR. OISC~SS·D, AND TH~ DIPFICULTIES ASSOCIATED 
WIrIl ·H~ ASS-,DLY 01' AN ~FFIClP.NT N'1CLEAR EXPLOSIVE DEVIC~ ABE 
OO1't IN ED. 

l'H~ PIIS S T" AOPROACH TO H'ICL3AQ 8"ACTOR SAPETY 
Lr.WI~, .l. 

OA~ RrDG£ ~A~I()NAL LABORA"!'ORY. OAK RIDGF.. TENN. 
SOVIET "EAeTOn 'Nn powpr STATION DESIG~ INITIALLY ~ROCBBDED 
PRON' SAPP.TY PHTLOSOPIIY T~AT DID 'OT ACKHO~LEDGE A LOSS OF 
COOLANT ACCIDENT CAUSED B\ A OOIl~LE EHOED PI~E BPEA~ NOR A 
"AS .;TV~ con 'PLTDOW' AS LTEllIDLE P.VF~'UALlTUS TO UE 
CO'STUP-PED I~ Tn- DESIG~ Of SYSTE'S AND DETAILS. GENERALLY. 
P.N<;I~~p..En SAP!GIIAnDS HD CON5"~VATISH IN DESIGN HAVE BERN 
R!~A q Dp.n AS ADrDIIATp. INSURANCE AGAINSr ACCTD!NTS THAT COULa 
1'SCALATP .0 A POIN~ WH-RE THERE IS SI3NrprCANT RADIATION 
Dl~AGE "'0 ETTnER PU~T pr.PSO~NRL OR THE POBLIC. RECENTLY, TlfERE 
HAS ~PE~ so~e CHAH~E IN THP ATTITUDE OP SCIENTISTS TOWARD 
SECONnAPY CI)NTATK~"NT IN rPEs,nRTZED WATE~ 8E:ACTOR ~Ll"TS. IN 
~PP.SSUR. TilDE BOIL THG WATEa REACTORS AND LTQIIID "ETAL COOLED 
FAST ~P~P'DBR RPACTOPS. SOVIET P.XPERIENCE ON SEVERAL 
(lE"ONSTRATION AND 'Sl'nCON~ERCIAL' IINITS HAS BPEN INTERPRETBD 
TO H-AN THAT COP .. DA'AGF PROPA<1ATION AHD ACCIDENTS INYOLYING 
LAR~E E~ERGt R~LEASES ARE NOT CRBDI~LE. IT AP~EARS. ROWEVER. 
THAT THER- IS NOT CO~PLnE UNA~IftITY ON ALL SAFETY QUESTIONS. 
A~D ~REATf.R OTSP"PSlON or AUTHORITY AND HORB POR"AL SIFtTY 
aE:VIl'IIS Sf-P., T() ~p, I~ THE HArING. 

1q76 IN'I'ERN'TIONAL ~P.ETING ON FAST RBACTOP SAPETY AND RELAT1!O PHtSICS 
PONTANA, III. H. 

OAK PIDGE: NATIONAL LAHO~lTOPt, OAK RIDG~. TENN. 
THIS ARTTCLE PEVI-vs SCH! OP THE SIGNIPICANT SAI'ETt TOPICS 
TnAT WE.~ DISCUSSE:D D~rIWG THE INTP.R~ATION1L "EETING ON rAST 
PE'CTOR SAPETY AND RRLA"'ED PHtSICS HElD IN CIlICAGO ON OCT. 
~-~. 1976. UNDER TilE AOSPICES Of Tiff' A"PRICAN NUCLEAR SOCIETY 
AND T~F NEWLY fOPN~D EORC'PEAH N~CLEAR SOCIETY. TWENTY-NIHE 
SESSIONS WERE HELD. INCLUDING TWO PL~NA8t SESSIONS. HORE THAN 
226 PAPEPS WPFP PRP-SENTEO. ~fCAOSB 01' THE IHPOSSIBILITY OP 
REPon"'I~G ALL 1'HP SPSSIO~S, TilE RP.VI-W 88 HAS ATTE~PTED TO 
CONVPt A CONSf"NSUS Of THF STATr. OP THE ART OF PAST REACTOR 
SAPETY ~~ REPORT~O AT THIS .E~TING. 

IN-SERVICE INSPECTION TF.CHNIQURS POR LIQUID "ETAL COOLED PAST OREEDER REACTORS 
~CCLUNG. '. W.' SPANNER, J. C. + HAGPN. E. W. 

OA~ RIDGE ~'TIO~AL LABOhATORY. OAK RIDGP, TENN. AND WESTINGHOUSE 
H'NFOPD C:O'~A~Y, rICHLAND, WASH. 

ALTH()"G~ PIR_ R"{lUIRFNENTS HAYE NOT YET BPEW ESTABLISHED IN THE 
nNITBD STATP~ pop IN-SERVIC- rNS~ECTION or LIQUID HETAL COOLED 
PAST BR"EDEn PPACTORS. SOME I~ITIAL DEveLOP~ENT WORK ON 
~m'P.~-TALLY \PPUCABLP NONDESTPnCTIVE T£<;TTNG ftETHODS liAS 
BEfN CO'DI1CTEP. THIS ABTICLE DESCRIBES PRRLrMINARY 
INVRSTTG'TIONS Of SEvrPAL ADVAHC~D NONDESTRUCTIVE TESTING 
CO'CEPT, FOR LIO"IO SODlnN SY<;TRHS. THE NETIIOOS HIGHLIGIlTBD 
FOR ~OT~KTIAL A~PLICATION ARE 'ILTRASONICS. EDDY CURRENTS. 
RLECTPO'HP,R~AL TFSTING. U~DER SOD 10M VIEWIN3, AND RADIOGRAPHY. 

NUCLEAR SAfETY EYPE"IftENTS IN Til! "ARVIKPN POV!R STATION 
SLAI1GHT~R"PCK, D. C •• ERICSON. L. 

HARVIKI'N. ~WFnEN 

THIS AR1'ICT.1' PFYIvWS THRFF. "ULTINATIONAL PROJEC'fS CONCE8NING 
PULL SCALP NUCLEAR SAFETY EI~ERIHENTS AT THE NARVUEN POWER 
STATTON IN SVPDRN. PXPEanEHTS IN TqB fIRST PROJECT, CARRIED 
OUT IN lq12 AND 1913. WERE RBLATED TO THE RBSPONSE OF TH3 

• 

• 

• 
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PBESSUB~ ~UPPRPS~IQN CONTAI~nE~T TO SIftULATEO ROPTUH~S I~ 

PIPE STSTE'S rOH"ECTED TO THE PRESSURE VESSEL. EXPERIftENTS IN 
THE ~fCOND DROJECT, CUBRENTLY UNDER WAY, ARE 8ELATED TO 
PR~SSURv OSCTLLATIONS TN THE CONTAIN~ENT STSTEft POLLOWING 
SIftULATEP 8UPTURP,S IN THE PIPE STSTP.ft. TRP. THIBD PROJP.CT 
CONCERN5 A PROPOSED PROGRA, fOR THE EXPERI"!NTAL INVESTIGATION 
OF CRITTCAL "ASS PLOW THROUGH SIftULAT~D ROPTURES IN A fULL 
SCALE PIPING STSTE~. 

CONTR,)LLING OCCIIPATIONAL FADIATIO~ EXPOSURE AT OPERATING NUCLEAR POVE8 STATIONS 
DICKSON, H. W •• nA~E5. T. V.' sHAN~, L E • 

OAK RIDGP NATIONAL LABOPATORY, OAK RIDGE, TENN. 
THE HISTOBICAL DRVPLOP,ENT or THE PHILOSDPHY Of KEEPING THE 
PADBTION P.~PO~URE OP WORKEBS AT 1.IGIIT WATER REACTORS AS LOW 
AS REASO~ABLT ACHlvYABLP (ALARA) IS PPESENTED. A REVIEW IS 
"ADE Of SO~E Of THP. ALARA ACTIVITIES OF THE NUCLEAR 
REGULATORY CO"nrSSION, THE ENERGT RESEARCH AND DEVELOP~E!/T 
AD,INIs1'8A 'TION, AN 0 VAr.IOUS N"CVA~ I"STALLATIONS. DATA 
COftPIlEn BT Tn! ~RC S~OV THAT -ODTTNP. AND SPECIAL "AINTENANCE 
AT lIGHT VATER REACTORS AcconNTS FOB 72 PERCENT OF ALL 
OCCUPATIONAL ElPOSDRE AT THESE SITES. THP ROLE THAT OAK 
RIDG! N~TIO~lL I.ABORATORY liAS TAKEN IN ALARA RESEARCH IS 
PPP.S!"T~D, WITII E~P~ASIS PLACEP ON A STUD" OF VALVP. 
KALFUNCTIONS AT LIGHT WATP,R PP.ACTOR~ TH! VALVE STUDY 
INDICATES A TRfND TOWARD DECPfASING VALVP. RELIABILITY OVER 
THE PAST fPW YEAPS. PINALLY A COST BEN~fIT ANALYSIS OF 
PADIATION DOSP. RP.DUCTION 15 DISCUSSED. THE RATIONALE fOR 
ASSIGNI~G A COST PER ftAN Rr.~ BAsrD O. THP RADIATION RXPOSURP. 
LEVfL THAT IS ENCOONTERED IS PR~Sr.N1'~D. 

INTERNATIONAL WASTf 'AN~GE"E"T SYKPOSIU" 
SROUP, ~. L. 

UNION CARRIDE CORPORATION, 'UCLPAR DIVISION, OAK RIDGE, TEN'. 
AN INTER~ATIONAL STftPOSInn ON THE 'ANAG!ftENT Of VASTES FRO" THE 
LWR PIIEL CYClP WAS H~LD IN OfNV~R, COLO., ON JULY 11-16, 1976. 

THP. SY~rOSlr/ft COVP.RED A BOOAD RUGF OF TOPICS FROft POLICY 
ISSDES TO T"CIINOLOGY. PRr.S~NTA"IONS VERP ftAD! BY NATIONAL AND 
IIll'ER~ATIOUL SpnKERS INVOLv.n TN ALL ASPP.CTS Of WASTE 
ftANAGE~ENT - GOVEBHftENT A'D AGENCY OffICIALS, LABORATOBY 
~ANAGPR~, DIP~CTORS, AND PI'SEHCHERS, AND lHDUSTRIAL 
PEPREsr..~ATIV"S. 'ANY SPEAKERS AnVOCATEn PRAGftATIC ACTION ON 
PROGBA"~ FOR TH" "AN\GE~·HT Of CO"p.nClAL NI/CLEAR WASTES TO 
COPIPLETE THE LTr;HT WATER P .. ACTOR (LW R) FIJEL CYCLE. THE 
INDOSTRIAL IZrD NATIONS ' Df.~~N~ POR nCR!ASING ~UPPLIES Of 
ENERGY AND THEIR INCRF.ASnr. D~PPNDP.N:E ON NUCLEAR ~NERGY 
TO fULfILL THIS DE"AND WTLL HECP.SSITA1'E 1'HP. DEVELOP~ENT OF AN 
ACCEPTABLE SOLIITION TO THE nSPOSAL or N'/CLEAR WAsT~S WITIlIN 
THP. NEX~ nECAnE FOR SO.F. aOUS1'RIAL NATIONS. WASTE DISPOSAL 
TECHNOLOGT SIIOULII BE I'PIE"EHT~D ON A COftftEHCIAL SCALE, 3UT 
THE COn"EPCIALI~ATION ~O~T BE ACCO'PANIED SY THE DECISION TO 
USE THE TECHNOI.()';Y. A~ I"PORTANT ISSUE IN THE liSE or NUCLEAR 
ENERGY IS THE QUESTION Of SHARING ·HE TECHNOLOGY WITH THr LESS 
INDIISTRTALIZED NATIO"5 AND WI1'1I NATIONS THAT "AY NOT HAVE 
SUITABLE "EANS Tn DISPOSE Of NUCLEAR WASTES. THE ESTABLISHftENT 
or I"TERNATIONAL AHD ftOL1'INATIONAl COOP~PATION WILL BE AN 
JftPORTANT KRT IN PPALIZING ~HIS O~JECTIVE. PRESSING ISSOES 
THAT INT!RRATIONAL ORGANIZATIOWS OR TASK GROUPS WILL HAV~ TO 
ADDR~SS ARE OCEA~ DISPOSAL, PLUTONIO' RECYCLING AND SAfEGUARDS, 
AND DISPOSAL CRITFRlA. TH~ I"POPTANCf. Of ACHIEVING A VUSLE 
WASTE ftANAGE~P.NT paOGRA" TS ftADP. EVIDENT BY THE INCREASED 
fUNDING AND ATTFMTION '!'HAT TilE RAC~ END Of THE FUEL CYCLE IS 
NOW REC~IV ING. 

REACTOR VESSFt PRES'iOPE TPANSI~HTS 
H"CLEAR SAfETY STAff 

OA~ RIDGE ~A1'IONAL LAnORATORY, OAK RIDGV, T~NN. 

(EDITOR'S HOT~ - THE FOLLOWING ARTICLE YAS ADAPTED BY THE 
NUCLEAR 'AfE1'Y SFCTION EDITOF FRon A NOCLP.AR REGULATORT 
CO'ftISSTO. (NRC) D()CII~ENT ENTITLED 'TECHNICAL REPORT ON REACTOD 
PRESSUR~ V!SSEL "RAHSIRNTS,' WHICH VAS INCLUDED AS 1N 
ATTAC~~"NT TO HUP~G-0138, 'STAPf DISCUSSION Of PifTEEN 
T~CHNICH ISSUES LISTED IN ATTACH~P.NT TO NOVE"BER J, 1916, 
ftF."ODANnUft fRO" DIRECTOP or NRR TO NRR STAFP. ' SINCE SPACE 
LJ'ITA1'ION~ [10 NOT PER"IT US ~o INCLnllE THP. TECHNICAL HE?ODT 
IN ITS P.~TTRETT, THE EDITORS HAVE PREPARED THE FOLLOVING 
COND~NSRD V~PSIO" LARGELY 'RO~ EICERPTS PRO" THE ORIGINAL. THE 
ORIGINAL PEPORT, DATED NOV. 1, 1Q7fi, VAS PREPARED BY A TASK 
GRODP WOP~ING /lNOER THE AUSPrCPS OF .,.HF NRC OFfICE Of NOCLEAR 
REACTOR RBGOI.A1'mN AND CHAIRED BT D. G. EIS!lNHUT. THIS RE?ORT 
SUft"ARIZE~ 1'IIP RELEVANT ·BCKNICAL CONSIOEPATIONS, DISCUSSES 
THR SAfETT CONCr."NS AND E~TSTrNG "~RGINS AT OP~RATING 
R!ACTOR', AND DPSCRIBBS TH~ R~GULATORY ACTTONS BEING TA~EN TO 
PEDUCE ~HE lI~lI~OOD or PUTURE PRESS~RE TRA~SIgNT RVENTS AT 
OPERATING 8'ACTO"S.) 

OCCOPATIONAL R'DIATIO~ EXPOSURES AT LICRNSF.D "CILITIES, 1975 
B800KS, B. G. 

U.S. NDCLEAR REGULATORY CO"~ISSION, WASHIHGTO~, D.C. 
PERSONNEL CCCOPA~IONAL 8ADIATIO" EXPOSURES fOR CALENDAR ygAR 
1975 WP'P OBTAINED PRO" ANNUAL AND T!le~INATION REPORTS 
SU8"ITT"0 BT 'ABIODS TTPES OF '~CLEAQ REGOLATORY CO~'ISSION 
LICENSE~S, INCLODING NOCLEAR POVER PLANTS AND INDUSTRIAL 
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FADIOGS.PHERS, AS WELL AS nJEL A~D BY-PRODUCT PROCESSORS, 
FABPICATOPS, AND ~EPROCP.SSORS. ANNOU REPORTS RECEIVED FRO~ 
387 LIC-~S~·~ INDICATED THAT SO~E 78,113 INDIVIDUALS, WHO 
I~CUPRBO AN AVI!RAGE EXPOSORE OF 0.36 RE', IIERE MONITORED FOR 
·~POSUR~ TO RADIATION DURING 1975 ANII THAT 21,601 INDIVIDUALS 
TERHINATI'O THEtR E~PLOYMENT OR WORK ASSJC:N~ENT IN 1975. THE 
Nn~BP.R <J~ P~llSONVn OYEREHOSURES REPORTED IN 1975 DECREASEIl 
FROM PREVJOOS YEARS. 

TRENDS I~ THI' LICPNSING OF NIJCLEAP POWER PLANTS 
~NOTR, D. P. + HCP.IIPN, J. E., JR. 

K'C, INC., WASII[NGTO~, D.C. 
TRIS ARTICL~ PRESENTS A ~PI~F SUMMARY OF THE U.S. NUCLEAR 
LICENSING EXPP.PI~~CE AN!! DISCIISSES "I'~~ f.FFECT ON COSTS AND TlHE 
TO PUCP. \ UNIT IN SERVICP.. RECENT NOCLEAR REGUUTORY 
CO'HIS~[ON PULICY [NNOVATIONS, snCH 'S STANDARD REVIEW PLANS, 
ST~NDARD POR~AT, STAVDARDIZ~TION, ~ND GEN~RIC HEARINGS, ARE 
DIscuss~n ALONG WITH OOSERVATTONS 01' TH~ T~PACT ON THE 
LICENSIN~ ~EVIEW. T~rH~ICAL AND POLIC. UNCERTAINTIES THAT ABE 
CIIRRE"'"'.T PACING LICE~SEE~ ARE ALSO DISCOSSED, AS ARE THZ 
POTFNTIAL r"p'CT~ 01' TFCHNICAL AND LV,GAL IHTERI'ACES RE:,lOIRED BY 
TH~ I~CRE~SING NII"D~R 01' G~NFqIC H"ARIHGS. STATE HEARINGS, AND 
FEDEPAL COIIRT 'PVIEWS. 

NPC IN!RRNATION~L AGREP~~NTS OH RE~CTOB SAI'~TY REse~RCH 

ij EN NE'I'"1' , ro. L.' SP'NO,~. 11. + SZAWLEwrcz, S. A. 
O.S. ~UCLFAR REGULATOPY CO"I~SION, V'SHINGTON, D.C. 

THE ~~CL~AR REGIILATORY CO"~ISSION \NO IT~ PREDECESSOR, TilE 
ATO~IC PN~RGY CO~~[SSION, HAVE PNTERp.n INTO A NUMBER 01' REACTOR 
SAP!!"'Y ~ESEARCH AGRE~~PNTS WITA OTltER COIINTRIES. THESE 
AGRFE'ENT~ INVOLVV. VARIons POR'S C~ COOPERATION INCLIIDING 
BIr.ATERH INPOR~ATION ~XCHANGE AND JOINT RESP.ARCH 
PARTICIPATION IN SPPCIFIC PROJECTS ON A BILATERAL OR 
~ULTILATERAL LPVEL. tINDER THE TERMS 01' THESE ~GREE"ENTS, 
FPPORTS, conrllTRR CODES, AND DATA ~,y BP EXCHANGED AND 
PEqSONNFf. VISITS AND ASSIGN~BNT~ P~R'I'l'TP.Il. THESE AG8EE~ENTS 
fl~VE PROVED TO BF q"'lEPICIAL IN PROVIDING FOR A COST EI'FECTIVE 
EXTP.NSIOH OP THP. O~SP. OF R~ACTOR SAI'P.TY TNPOR"ATION AV~ILAOLE 
TO TH- p~PTrES CONCI'R~ED. SlirH AGR1!P~ENTS HRLP TO E~IUNCE 

RE~C'I'OR ~~PETf VooLDWIDE. 

A RFYIp.w Ov SHOFT TRo~ fISSION PROOffCT DEC~Y POWER 
"JERKE, ~. A. + II<JL~, J. 5. + SIIAY,". R. 
SPINRAD, ~. T. 

OREGON STATF OHIVFPSITT, CORVALLIS, ORRG. 
P.XPERI"FNTS ON S~ORT T"ft" FI~STON rRODUCT DBCAY POWER, WIIICH 
~AY uP T'PCRTANT FOR LOSS OF COOLANT ~CCIDENT ANALYSIS, ARE 
PEVI~WEn. TH~ "OST PECFNT nrEoI~ENTS GIVE SUPFICIP.NT DATA TO 
FOR~ TH~ P~SI5 OP REASONAOLE STANDARDS, P~RTICULARLI WHE~ THEY 
ARv SffPPLEM~HTPD WITH RESULTS PRO" SUM"ATION PR~DICTIONS. THE 
PRRPARA'1'TON OP I"PROVED STANDARDS FOR SCIENTIFIC A~D REGULATORY 
PURPOSP.S TS IN A~ ADVA~CRD STAGE. PRVLI"INAUY ESTI~ATES 
I"ICAT! THAT Til" F.XISTI~~ STAND~RD PROPO~BD BY TftE '"ERICAN 
NUCLEAR SOCIPTY HA~ AN P~THP."ELY CON~FRVATIVE UNCERTAINTY OAND 
ASSOCIATED WITH It. NEW DATA PROVlnp PIR" JUSTIFICATION FOR 
REDUCING T~B nNCEPTU'TY ASSOCIATED WITH THE EIISTIYC: STANDARD. 

INSTRU"ENT~TTON PROr.RA"S POR NlfCLR~8 POWER PLUT SITES 
~LLEN, J. ~ •• KARNPR, D. D. 

API70HA NUCLEAR POWER PROJECT, PUOENn, ART?. 
TYPICAL TNSTRU~E~TATTON PROGRAMS T0 DETEP"INE THB SUITABILITY 
OF A PROPOSEO NUCLEAR POWEP PLA ~T ~TTP ARE DESCRIBED. AN 
OVP.RVIEW OF REGOLATO"Y REQUIFP.HENTS IS PPESENTED, ALONG WITH 
A BPIF.R DISCIJSSIO~ OF TYPICAl MoTEonOLOGICAL, SEIS"OLOGICAL, 
GEOLOGICAL, RADIOLOGICAL, AND 5EWAr,E PPfLUENT 80NITORING 
SYSTE"S. THE PIscnSSION DlPTNES TR~ VA prons PARAMETEHS THAT 
"UST DE ~EASijR~D A~D DESCRTRES THF TYPICAL SENSORS, 
TRA~SDOCERS, ANII TNSTRU~RNTATION OSE~. PROBLE~S PRESENTED OY A 
DE'OT~ DESeqT SITR, SUCR AS ONg LOCATED IN THE ARID 
SOffTRWESTFRN UNITED STATES, ARE ALSO DISCUSSED. 

CO~"O~-nODe FAlLUPPS IN R~ACTOR SAFPTY SYSTRMS 
JOLLY, ,. R. + WRP.ATffALL, J. 

U ..... CENTRU ELECTRICITY GPNE&ATING BO~RD 
THIS ARTICLE DJ':SCRIBES TH~ PBTNCTPI.·S ADOPTED BY THE U. K. 
CE~TRAL ELECTRICITT GEHE"A~ING POARD IN TACKLING THE HAZARDS 
OF CO'MOH-MODE PAILURES IN RF~CTOR SAFPTY BQUIP"!NT ~ND 
INDIC~TES THE W~YS IN WHICH THE PRI~CIPLES ARE IMPLE~ENTED IN 
PRACTTCR. WHEPP APPROPRIATE, R~PER~NCR IS ALSO MADE TO 
APPLIrA·TON~ IN POST.PIP COOLINR APP.~S. RECOGNITION IS GIVEN 
T<J THE P'CT T~AT DIVPRSITY IS HOT AN ABSOLUTE "EASORE, nUT ONE 
IIHIrH "'S VARYING DEc:REES OF ~EPTR. THE OISCUSSION IS r.XTBNDED 
TO SQOW TRAT TH~ QSE OF !X~'INATIC~ I~ DEPTH ~"ST INCLUDE NOT 
ONI.Y ~APOWAqE ~UT ALSO CALCULATIONAL "ETHODS AND OPER~TOR 
ASPECTS. IT IS CONCLUDE" THAT THERE IS NO OBJECTIVE WAY OF 
EST~nLISHING T~F. PROR~BILITY OF CO~HON-'ODE FAILURE FOR HIGH 
INTEGRITY ~QIfTP~EN" 'Nn TIIAT THP.RE I~ NO SUBSTITUT~ FOR TilE 
USE OF ENGINEERING EXPRRIEHCP. I~ OP.PTH. 

~ 
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CURR!!'/T CHUL~NG~S H UP CLE~NT'r. AT ~OCIF.A9 FACILITI~5 

"OELI. FR. D. W. 
~ARVAPO UNIVERSITY. aOSTON. ~ASS. 

THE SAY" OPEPA~IO' OP rUCLEAR r~Cn.1TIES IS HEAVILY nPENOEN'1' 
"POr: '!'HP. looOIU,"''' npp.!OR"'A~CE OP AIR CLEI\IHI'fJ SYST~"'S • • \LTUOUGIi 
"A~Y PRfl%~'S IIAVE BEF.N SOLVP.D, NE1' 'J!lESTIONS AND 'EW 
CHAILENG~S CONTI~U. Tn APISE. 9H"S~ \SF WELL lLLUST~A'1'~D BY 
Wr.'KNFSSFS H ATC CL"ANT'G A~O VFNTILA~ING SYST!~S R~nALED 
IN ~~" qRoWNS "F.FPY PI~' AND HY 911P '''EO TO DEVELOP 'DOT-IONAL 
nATA O~ T~F. p~rTA"ILT.Y 0" snCH STSTEftS. PARTICULARLY UNaEU 
E~PPGENCY CONnrTInNS. AS PN"MF.PATrD !N THE R!ACTOR .AP~TY 
STUDY. 'SSF.SS~EIfTS OF THE OEr."~F TO WHICH EN"INHREO SAF:'!'Y 
PEATURES CA' CO~PENSATF FflP nr.fIcr·NCI~ IN NUCLEAS POV~~ PLANT 
SITFS CO~TT"OP. Tn CONCEPN THOS' INVOLVED IN RISK I RENP-FIT 
F.VA L"ATro~ 5. 

TREN~S IN PrySLIC PEAL~H IN THE POPULATION Np.An NUCL~AR FACILITIES - A C~ITICAL 'SS~~S'E~r 
PATRIC~. C. H. 

D.S. EN~RGY RESEAPCII AND DEVELOP""NT AD'INISTBATION. VASHIN';TON. 
D.C. 

T~:I ~T"~lrs THAT HAV~ LOOK'~ ~p~crFICA LLY AT CHANGES IN POilLIC 
HfALTII n ASEAS NP-AR NI'CLE'R P\CILI'!'IES ARE CRITICALLY 
~EV IP,WEn. 'U BUT ONE OF T~~5P. STUDI~5 HAVP BEEN "~AnLE TO SIIOW 
ADVEqSF HEALT!' EPFECTS IN THf LOCAL POPfIl.ATION THAT ~Ir;IIT DE 
RPLATEn "'0 ~ADTA'I'TON EXPOSOPP.. T~F ONP STUDY rllAT PORP<lR'I'S TO 
HND A" ADVE"Sf. FPFECT HAS Sr.YERP ~f'TIIODOLO~ICAL LIHTA"'rONS, 
~HICH pr~CL"DF. ANY "EANINGFUL TNT'PPR~TATlnN OF TH~ DATA. ALSO 
PPP.SENTPO IS AN 'NALYSIS OF TII~ INnIC~Tnps OF PUBLIC IIEALTII IN 
Tllf AP!A 0" OA~ RIDG". TE~N •• WHle" q~OVS CANCP.R "OaTALITY 
RATES TPAT ARE ~OT SIGNIPTCANTl.Y HIrollEr. THAN WOULD BE EXPECTED 
IN T"P r.p.Nrqn u.s. POPULA':'ION. ALTII"DGH "JCII "ORE S~SEARCII IS 
NP.F.D~D Bp."onE ALL THF EfFECTS OP V"RY Lnv LEVELS OF RADIATION 
FRO" NUCLP~q PEACTOFS WILL ~E K~OW". THE EXISTING STUPIES 
SIIGGEST THAT NIJCLfAR POWEP PUNTS WILL NOT HAVE A SIGNIfICANT 
I'PACT ON pnBLIC HEALTH AS A RP.SULT OF NOR~U OPP.BATIONS. 

NUCLEAR POWER PLANT PFRFOF"ANCE A~ALYSIS 
KUFFER. ~. 

NORDOSTSCHWEIZ"'ISCHf '~AFT~EPK. 9AnEN. SWITZE~LAND 
EDTTOP'S NOTP. - I~ "OVE'~n 1n~ THE INTERNA~IONAL CONPERENCE 
01' ~ORI.n ~"CLF.AR POWER WAS Hno IN WASHINGTON. D.C •• AND WAS 
JOINTLY SPONSnpp.D BY THE A,FNICAN NUCLEAR SOCIETY AND THF 
EnnOPp.AN NnCLPAR SIlCIP. ... Y. K. ~UFFpP. Vf'O WAS COCHAIRHN OF ONE 
OF THP. SESSIONS. OPFNP.D THAT srSSION WITH THE RE'ARKS TIIAT 
CO~PRrSE THE TEXT OF '!'HIS ARTrc:r.F. Dr. ~'JFYF.R IS ASSOCIATED 
VITU Nop~nSTSCHWF.IZP.RTSCHP. KRH'I'WP~K OF BAqE'. SWITZ?RLAND. 
AND I!A~ BYEN Df.~pr.T INVOLYED HTII rH! OPESATION <If fliP. D'!ZHAU 
NnCLFAR pnW~R STATION. HIS PE'AP~S S"",API2E POWER ?LANT 
PERfOR"A~CE IN E'I"OPE. T~ TilE "~ITED STATE">. AND ELSZ::WHE~E AND 
SRonl.D R" OF I~TPREST TO ALL pVnSONS :ONCER~P.D WITH SUC;I 
ACTIVITBS. 

OP~RATI~q V~PFRI"NC" WTTII 13 LIGHT WATEP PE\CTO~S IN ~nSOP! 
LOT?, rI. R~ + f(f1P'ER, 1(. t SCJ.tE'tK, Jr .. 

KP.RNKPAF~wrRK "'JFIII.PBHG DEP R"R'I~CH~ ~~AFTWER~. "IJEHL~B!HG. 
SVITZERLANn I ~ERNK'AfT'ER¥ ~"~NA I' DEF ~OFDOST5CHWEIZP.RISCH : 
~9~YTWf~K. ~OPTTING·~. ~WIT7EtI.A'~ I K!RNKPAPTWERK ODRI~HEI1 
q~BIl. O~Rlr;HlI~, NECKAR. HDP-'AT RP.PII"LTC OF GP.PMANY 

TilE OPPP~~T~G E~P~RIENCP. Of 1) ·"rOP"AN LIGIIT WATER REAC·OR 
(LWR) P'lWrR STAT[ON~ T~'A7 ~EG~N OP~'H ION PRIOR TO .J 'NUA~Y 
1q1J TS PPlS"~.E". GIV ... B" ~~Y PA"A'f'TFRS. SUCII AS AVERA~E 
lOAD PACTO~. LOAD DIAG"A~S. HOH,VAILABILITY ANALYSES, 
STATTSTTCS O~ LF'~ING PU!L "LE~·NTS. RADIOACTIVITY DISCHARqE 
VALIJRS •• I7~ OF POWPR STATTON STAFFS, ~AN PE~ EXPOSURES. 
AnnITIO'AL INVPST~·NTS. "TC. ~O'E <PfCIAL EVfNTS ARE D~SCRIJED 
n' DETUI •• -lIfOPTES Fan THf DT~PAPITTES IN CAPACITY FACT ,lRS 
BETWP,F.N ~UR"'P·AN AND A~FQICAN /.VR POW"P STATIONS A~D DETWP.E~ 

PRp.SSURnZD HTfP 'P.AC'I'OP ANn ~nILIN~ WATER REAC.O' POWE1 
STATInNS ARE ALSO PR"S~NTEn. 

GP.R~AN LJ'iHT UTJ'R RZACTOF S'fETY RES·ARCII PROGRB 
SPIPP.L, He G. + LI"f'!F.PZHETJIt,:> •• ~I"Tlr;. o. 
PE~ERAL MINTSTBY or EESEAPCH AND T~CHNOLOGY. P~DERAL REPUULIC Of 
GRR"ANY 

TnE LIGIIT WAT"P REACTOR SAfETY R~SEAQCH PRO ;Rl~. WHICH I!l PAFT 
OF THf nEPGY PROGRA~ OF TP! F" Dr. ".\1. REPUBLIC OP GER~ANY. I~ 
PRES"NT~~ IN THIS ARTICLE. ·HP. PPO~RA~. FOP WHICII THI fEDERAL 
"nrSTfP OP RES!~RCII AND T~CPNOI.C~Y np TIIP HDERAL REPum.IC OF 
GER~A'Y IS RESPONSIBLE. IS SUBDIVIDED INTO TnE FOLLOVING FOUP 
"AIN ?RODLP' AREAS. WHTCII 1N "'UPN ARE SURDIVIDED HTO PFOJECTS 
(1) l~p"nVE"ENT OF TilE OP!':RATIO"AL SAfErV ~ND HnIABILITY OP 
SYSTE~S AND co"pnNRN-S (PPOJECTS - O"ALITY ASSURA.CE. COMPONfNT 
SAPPTY) (2) ~NALYSIS OF THE CONSE('UENCES OF ACCIDENTS (PIlOJECTS 
- E","SGnCY CORE COOLING. CON~AlN"~Nr. PXTERNAL aPACTS • 
P~VSSIIPP VPSSEL PATLURF. CORf ~PLT~O.NI PI ANALYSIS O~ 

PADrATIO' fXPOSUPE DURING OPF.FA~TON. ACCIDE~'!'. AND 
DECOII-ISSICNTNG (PROJECT - FISSION PRODUCT TPANSPORT AND 
RADIATION nrOSUPE) AND (ijl A"HYSIS 1F THP RISK CREATEn BY 
TilE OPEPA~ION OF NnCLEAR POWER PLANTS (PROJE~T - RISK AN~ 
RPLIABHI':'Y). VARIOUS PPOBLE~S, WHICR ARE INCLUDED IN Til.:: ABOVE 
HEN'1'lnNEO PROJrCTS. AR! CONCURHFNTLY STIIOIP.D WITHIN THE 
HP.ISS-D"Pf REAron EIPEpn~NTS. I'V~STI(a':'IONS ON T~E SAF~TY 
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OP PPESSnSnPD R"ACTOP CO'PON~'ITS IN CO~N~CTIO~ WITH RPS~ARCII 
A~O DPVPLOP'FN~ ACTIVITIES ON NONDESTRUCTIVE T~STING HAVE 
S1flW~ TqAT Til" HIGII ~A."TY STANDAROS TIIAT "UST BE SE~ pon 
NIJCL~AR I~STALLATTONS CAN ijP ~ET BY A COIIPREHEHSIVE QOALITY 
AssnPANCP ~YST·'. AH~R~AI rHE IIATERIAL AND PHOCEDURAL TRSTS. 
AS WELL AS "'liE NflNDESTRUCTIV~ TES"'S BProRP AND DURIN; TH2 
CPEaATI~~. IA" CAPF.PULLY COORDINATED VITH EACH OTHER. puaTUES 
I ~V ESTIG AT IO~S An E co ~CENTHTED ON Til" S AFRTY ~ARGHS DUIII Nt; 
LONG~:'~ OP"RATION • 

• nCLEAR SApETY AT SAlZBURG 
~UCLEA. SAr",Y STAP" 

OA{ RIDG" NATTnNAL LAnORATnRY. OAK RlaGR. T~NN. 

THIS APTTCf" TS , PEVIEW OF SPLECTFD "ATERIAL PROII THE LAEA 
I!1T·~NATTONAl. CONP~R"NCE ON nnCL~A~ POVER AND ITS ~UP.L CYCLE 
H~D IN SALZnupr.. AU;'TPIA. ,AY 2-1). 1977 (IAEA-CN-16). THE 
Sf.SSrnN~ (,ON~rDITEO DEAL WTTI' ~OCLPA' PEACTO. SAPETY AND PUOLIC 
OPINION. ALT~on~~ TH~ SU'S£QUE~T DISCUSSION INCLUDES CO"~ENTS 
ON T~E FNTIRP "F.~rI·IIi. IN ';ENP-PH. TilE SAFETY PAPERS AHP. OP 
VAL'IE RF.('An~~ or rHHP CO~PREH~NSIVE oEVTftW OP THE SUBJECT 
"ATT~P PATH~. THA~ TO INI SIGNIfICANT NEW D~V8LOPIIENTS. THE 
SESSToN<; O~ P'IPLIC OPI NION NOT ONLY U OICAT E~ THE UNIVErSALITY 
or THIS ~··~F.N1 rUT ALSO ~!V·AL!D PIPPERTNG DEGREES OF CONCEBN 
A~O ~! , V~t.S OF R E<;pnN~r. 'fS~~~ E T"P. 'ANY TECHNICAL 
nRE~!~T~~rn~s 0' 'ERIT, TH~ CO~~!q~t:~ WAS DO"INATED BY THE 
P~~VI'JU~t. 'NNOUNCED u.s. "OUCt CONee.NING ~HP' RECYCLING OF 
N'ICL"A' P'lfL AND THE DPPLO\~r.NT OY T:1" PAST BREEDER REACTOR. 
T lfe;~N''!AL AG P. E~~~NT WITI! R!GARD '!'O T~E NEED TO PR~V1!NT TIfE 
S?REAO Of ~OCLeA' WEAPONS 010 ~OT 3NCO"PASS THE NEW u.S. 
POSITION. 

A~ ;,SgE5S'TN~ I). HT,~ ACCIDENT CONSPQUENCES 
!JAIlS!;lL, ,. w ... lO'CSI"OVIC, V •• SIt.ADY, P. A. 

G~'lfnAL ATo,rC CO'PA~V. ~AN rIr.r.o. CALI". 
ASS"SS~~~T~ WP~E ~AD£ C'f Til" CO~SEQUENCES OP THE HIGUER RISK 
ACCT'F~T CONOITIONS POSTULAT~J TO nccup IN A REFERENCE 1975 
GEHEqAL A"'fl~TC 1000-~w (T) /JIGR TP."PERATUR~ IJAS COOLEO REACTOR. 
T~IS PRnpA~I~I5Trc RISK ASSESS~"HT SrUDY. KNOWN AS ACCIDENT 
V l rTUTfml AND P~Or:RESSII)N ANALYSIS. IS FnND"D BY TH! V.NERGY 
qr;,PIRCq AND DPV"LOP~!~'" AD"HISTPATION. THE "OST 
R!?R~SE~TATrv ! ACCIO"N'!' CO~"ITIOHS UP (1) CORE HEATUP CAUSED 
AY A LO<;S OP OPf-SITE POWER OR H A LARGE RARTHQ'JAKE. LEADING 
TO A LO<;~ flF YORC"D CIPCIIlArION. (2) ~EII"ATER TUDP. PAlLURE. (3) 
D"Pp!Ss~.rZATTON OF THE rRl,ARY COOLANT. AND (ij) STEA" 
GEHPRATOR IIAtH e'I~DL! TURE PAILIIPE. THE RADIOLOGICAL 
COHS~CUE~CF~. WHICH ARE PAS1!D ON PEPRESENTArIVE U.S. POPULATION 
DE~SITT~S. WEfP ASSESS~D I~ PP.'S AS A PIINCTION OF DISTANCE PRO~ 
THr PLANT A~D "A~-RE. E1POSIIRES TO TH! SORROUNOINd EN'IRONftENT. 
TH! R"SnLT<; THnICATE THAT THE HIGH TE"P~RATUBE GAS COOLED 
REACTOR HAS V.XCELLENT SAFETY CHARACTRRISTICS. WHICII ARE 
r~HEP~NT r~ TH" CONC~PT AND ARE PRI"ARILY ASSOCIATED WITH Till' 
C'lorc" OP COOLANT AND CORE n~lGN. OV!P A WIDE RANGE OP 
ACCI'l~~1' FREOIIPNCIES (PHIlII ONe ACCTryV.NT prR REACTOR ynR TO 
OP~ ACCIDENT IN 10 ,1LLION REACTOR YEARS). HO ACCIDENTS 
cn~SlDEQP.D I~ T~~ ~T'JDY AR' PREDICTED TO CAIJSE EULY OR )ELAYEO 
PATALITT"S O. TllNESSES. 

H'J'A~ p,rTORS I~ THo N"CLEAR COII'!'ROL qOO, 
S ~~I~APA. J. L •• ~AC'. R. W •• GONZ.ILEZ. II. R. 
PARSONS. ~. c. 
n~CTRIC MII"R P.SEARCH I~STlrUT·. PALO ALTO. CALIf. I LOCKHEED 
~TSSILY~ A~n .PACE CO~PANY. I~C •• SU~NtVALE. CALIP. 

U1, AN "'CTORS PHr:IN E~q UG IS A ~ I NTERD ISCIPLI NARY SPEcr ALTY 
CO~C~P~E~ ~lTH TNPLUFNCINr, THE DPSIG~ OP lQUIP~ENT SYSTE~S. 
rACILITI"5. ANn OPEPATIONAL ENVTRO~~~NT5 TO PRO"OTE SAPE. 
EPPICIeNT. 'NO RELIAnLE CPEPA.OR Pf.P~R~A"CL THE HU~AM PACTORS 
AsrpCTS OF PIVE ~EPRP.S~NTATIVE NUCLEAR POWER PLANT CONTROL 
Pno~s Q.rE ",VALUATED IISI~G snCli ~E'l'HOOS AS A CHECKLIST r.UIDED 
nBSp.RVA~ION SYST"II RASED ON IIILTTART STANDARDS. STRUCTUR~O 
TNTEPVI"WS WTTH I)PPRATORS A~D TRAINERS. DIRECT OBSERVATIONS Of 
OPP.PA.O~ G~~AVIOR. TASK l~ALTS~S. PROCEDUR~ EVALUATIONS. AND 
lIISTOorCAt ~"pnR ANALYSES. TilE R"VIEW HAS SORPACED A WIDE 
SPPCTRU' OP U~~'N PACTORQ P90BLP' AREAS AND NEEDED 
l~PRnVE'ENTS. TR" ST'IDY .ECOII'P.~DS TIlAT A DETAILED SET OP 
APOLrCA"f.E lI'I~AN FACTOrS 'TANOARDS B~ DEVPLOPED TO STI~ULATE 
A ""IFOP~ A~O ~T5T.IIATTC COHCERN FOR !lII"AN FACTORS. IT IS 
PUP-H"R P~CI)~~fNDFO THA'" DE~JG'I GOInES OF DEVP,LOPEO TO 
P~CTL!TA"'E ~"~ I.PI,E~·NTATTON OP S~CH 5TUDARDS BUTH POR NEW 
DESIG~S A~O "IlF 'IP~PADING E~ISTI~t; CON1POL riOOIlS. A Nn~B~R OP 
pP5r~~c~ \PP\S A~E D'LIN~A~E~ IN nQD!p ~n D3VELOP A ~OF~ 
CO'PR"H"~SIV! OAT~ B\~E ON ~HICH TO PREDICATE HU"H FACTORS 
STANDARDS. 

FATlr,nr CR.\CK PROPAr:A'!'TON IN ~EnTqON IRRADTATED PERRITIC PUSSSURE VESSEL STBELS 
JA~ES. L. A. 

WESTINGIIOUS! HANFORD CO"PANV. RICHLANO. ~ AS". 
TIIP. Orsnf·S O· A HII~BER or Exp~prK~NTS DEALING WITH PATlr:UE 
CRAC' PROPAGATION I~ 18RACTATED REAcrOF PRESSURE YESSEL STEELS 
ARE PFVTP'W~D. THP. ST"ELS INCl.'IOP'D AST~ ALLOYS A3011l. A533B. 
AC,OR-2. A~D AC,ijl. A3 W~LL AS WP.LD~1~'!'S IN AS~3 STEEL. PLUENCES 
A~D lRR\OT~·TON (,OHDTTIO~S WEPE GF~PAAtLY TYPICAL OF THOSE 
F'OE RIE~(,Fn 'Y eOST POWEP ~EACTOPS. IN GENERAL. THE ~FrECT OP 
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NfU'"RON IPqADJATION ON THE fATIG"~ Cq ACK PROPAt;ATION BEfI\vIOR 
OF THPSE STEHS VAS ~EITH~ R SI G NUIC'~TLY B~~EnCIAL NOR 
SIGNIFICANT!. ! (\P"'qHZNTAL. 

POVRP PI.ANT DISCHAnr,f.S - TOVARD ~ORF REASONABLE BFnUBNT LInTS O~ CflLOHIN! 
~ATTICP., .J. S. 

OA~ RID~P. NATIONAL LABORATORY, OAK BIOGE, TP.HN. 
A 'f.THOD IS PFES~NTE~ FOR ~~STRICTTNG CHLORtHE IN POVER-PLANT 
EFPLIIENTS TO ENVI~ON'ENTALLY S\PE L~V"L~. OEVELCP'ENT OP THIS 
~Y.THOD VAS ~TI"nUT ED DY TnE CONTPOYE~ Sf BETV n~ ELECTR IC 
UTTLITIES ANl' REGijLATORY AGP.NCI~5 ~V~R THE JUSTIFICATION OF 
THP PRESYNT UNTVP.RSALLY APPLIEO LI,ITS. TnE SCIE~TIPIC 
LITERATunE CONCLUSIYZLY DE"ONSTPATES THR EfPECTS OF PIIYSICAL, 
CRE"TCAL, ANll BwrTC FACTCRS O~ CHLORINE TOllCITY. THE KETIIOD 
PPorOSED INCLUDf~ THOSE fACTORS, TO THE EXTENT CURRENTLY 
POSSI~LP., TO SP.T LI'TTS BASED ON SITE SPRCIYIC AOUATIC 
CONDITIO~5 A~D PlANT DESIGN A~D OP~q'TION S?ECIPICATIOHS. I~ 
TH~SE EFFLUENT U"ITS, TIlE ORr.ANIS~S CONSIDEHED AR! THOSE YH!CH 
ARE ~NTPUNEn INTJ Till' nUMP OR VHICH "UNTAtN THE"SELVr:S 
VITIIIN THE nll"E DURING CHLORINATION. H EACH INSTANCE ':'!If. 
TI~E COURS! OP R~POSURF CONCENTqATION IS DIVIDED I~TO S'ALL 
TI" ! INT~RVALS. VI'IGIITED HEAN CONCENTHTIONS POR SUCCESSIVELY 
LARGER TIft~ TNTEPVALS fOLLOVING INITIAL RJPOSUBE ARE THEN 
CAl.CULA"'RD. P. ~PO~!JRr.S RfSUI.TINr. I'RO~ RELP.A~E5 AT VARIOUS LEVelS 
ARE COHPAPED EIT"ER GPAPHICALLY OR HATHP."ATICALLY WITH ACUT~ 
AND CHRONIC ~ORn[. ITY THR ESIIOLnS TO PI NO TH ~ H IGII E,T DISCHA RGE 
CONCENTRATION THAT DOES NOT CAUSE "08TALI~Y. TilE THRESHOLDS ARE 
DERIVPD "RO, EXISTING TOUCTTY OATA AND AR!:: DIffERENT FOR 
'AHINP. AND 1'°p.SHnTER ORGANI5~S. THIS ~E'"HOJ IS RASEn ON THE 
LATEST I. ITFqATURP AVAILAdLP. AND CA~ I~coapORATE fllRTHER DATA 
CONCERNI~G CIIE~TSTHT, TOXICI'"', AN) S EHAVIOR ~S THEY BECOHE 
AVAItABLE. Till' HPTHon ALSO IS AHFNABL- ,"0 COIIPLING WITII ,ODELS 
OF CHE"IeAL DISPP.R~ION AND POPULATION DYNA'ICS TO PERHIT 'ORE 
COKPLRTp ANALr~IS. THIS APPROACH SRPVRS TO P~B"IT USE OF 
CHLORI NP FOR BIOPonLI NG CO~TROL AT POi ER PLANTS, WIIIL! E~SUPING 
THhT THIS liS! WILl HOT ~F INI"ICAL TO THE ENVIRON .'!NT. 

THE STATf ~rDE OF THE SITING ~OUA~IOH - SO,,, CASE STUDIES 
PYAH, ~. "; .. 

O.S. HUCLE'~ REGUlA-DRY CO"HISSIO I , VAS~INGTON, D.C. 
THIS AR"ICLE IS A BFIRF SU R'PY OF STA-' ACTIVITIES IN THE 
SITINn OF NUClFAR rRODUC-ION AND OTILIZATIO~ fACILITIES. IT 
CONSISTS OF ~ATERIAL G~THfqED BY THR OfPICR 01' STATE PROGRAHS 
IN CONN~~TION WITij A STnDY CAR RIRD 011 IN ACCORDANCE VITII 
F.FP ICIp"CY rN PEO'RAL/~TAT" SI"ING AC TTONS - DETAlLEn STUDY 
PLAN (NlIRf.G-O 12B), W~ICII WAS AOTlIonrZED !lY TilE NUCLEAR 
REt;OLATon CO"~ISSTON (NRC) B G-PTPKBEP 1916. THE FINAL 
REPO~T. I~PROU"t; REGnA-ORY EfPECTIVENESS IN fEDEPAL/STATE 
SITI~G ACTIONS ~IJPEn-OI95), VAS PR~SPNTPD TO THE NRC IN MAY 
lq11. 

THER"AL SHOCK STIJDIF.S ASSOCIATBD UTTH TNJI:X:TION OF E"ERGENCY COPE COOLANT FOLLOW IN~ A LOSS OP COOLAN T 
ACCIDENT H PVRS 

CHEVERTOH, P. D. 
OA~ RIDGE NATIUNU I.ABORATORY, OH RIOGt:, TENN. 

THE THERHL SROCK RESOLTIN~ FRO' IN.1P.CTION OP E"EBGENCY COR~ 
COOLANT FOLLOVIN, A LOSS OF COOLANT ACCIDENT ~AY, UNDEB CERTAIh 
CIPCn~S'"ANC~~. PFSJLT IN PROFAr.ATION OF PPEEIISTING CBACKS ON 
TII~ I~NER SUPFAcr OF PBESSURIZE~ W'T~R REACTOR (PVR) PR!SSURR 
VES SELS. A T OA~ PT DGE NATIONAL LA RORATOR y, STUDIES BElN G 
CONDUCTED IN CONHECTIO~ WITH THIS PROBL!K INCLODE THE TH!RKAL 
SHOC' TPSTING OP 5))-K~-OD BY 241-~"-ID ST~EL T~ST SPECI~ENS. 
FOUR EXPP'T~P.NTS HAVE BEFN CONDaCTED TIt'JS FAR. THE RESULTS HAVE 
REVEALED NO SIGNTPICAH" ANO~ALI~S AN) TEND TO VALIDATE WITH 
Pf.ASONAHE ACCURACY ~HE ~ETHODS OF ANALYSIS USED fOR PR~JICTIH:; 

THE BEHAVIOR O. pwn V~SSELS UN~P.P '"H~8~AL SHOCK CONDITIO~S. OUR 
ANAL'SIS 0" T~E PYR INDICATP.S THAT IN PRESENT GENEaATION 
AND PIITU"E PI/R v~ssns CRACK P ROPAGATION WILl. NOT OCCUR AS A 
RESOLT O~ T~ER"AL SHOCK, PU' I' OLDER VESSELS IT 'AY. IIOWEVER, 
IT APPEARS TIIAT A 'HONO"ENON rNOVN AS WARK PRESTRESSING WILL 
PREVENT EXCESSIVE CPACK PENEToATION. 

THP. REPLOODTNG rIlAS~ Of THE LOCA IN PVRS I. CORE IIEAT TRANSfER AND FLUID fLOW 
, ADIG AnOGL'1, (j. 

UNIVERSITY Of CALIfORNIA, 9~PKELET, CALIP. 
THIS IS THE FIRST OF TWO ARTICLES ON THE 8~FLOODING PHAS~ OP 
THP LOSS Of COOLANT ACCIDENT (LOCA) IN PRESSURI1!D VATER 
REACTORS. (THE OTHER APTICLE, PART II, IS SCHIlDULBD FOF VOL. 
19, NO.2.) THIS "IRST ARtICLE IS , '~N~8AL ~ESCRIPTION OF CORe 
BEHAVIOR DURING THP. ~EPLOODII/G PIIASE (lP TilE LOCA. A SUCCr:SSION 
(II' IIEAT TrANSFER AND TWO PHASE fLOW REGI"ES ~OVP'S ALONG THE ROD 
BON OLE nnRIH~ P~fLOOOING Of THE CO.P. PARA'~TRIC RANGES AND 
OTHER P"ATURES OP TRANSI~NT REFLOODING E~PERI"EMTS THAT IIAVE 
eEEN CONryOCTEO vrTH 'OD SUNDL-~ ANn IN SI"PLE SINGLE CHANNEL 
GFO"E~RTES AR- TABI!UTED. EXPP.P I""HTAL PTN~INGS ANJ PABA lETPIC 
TPENOS AR! 5U"~ARI~ED AND eXPLAINED. CORP. ~EAT TRANSFER ANn 
HYDRODYN'~ICS A'ALYSIS ~-THOD~ TNCORPORATED IN EMERGENCY coae 
CooLTNG SYSTp· EVALOATIO~ ,ODELS USED FOR LICENSING PUR?OSES 
ARE REVI~"ED, AMP THP. WORK ON ,OR! A~VANCED ~ODELS THAT ATTEftP~ 

TO ESTI,A'. CORE HEAT TRANSFEP CO-fPICIENTS ON THE BASIS OF 
CALCIfLATP,D LOCA L PLOW CO~DITIO~S IS ~OTPD. 
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IN~PP~ATTONAL CONF!P"NCf ON NCCLEAR S'STE"S RELIADILITV ENGINEERING AND RISK ASSE~SnENT 
HAGEN , P. >I. 

OA~ HTDG! ~ATIO~AL !.ADODATORY, OA~ RDG", T~~N. 

AN I.'!'~R"ATTO.AL 'Ef'l'TNG OP SPECTALISTS CONCERNED WITH TII~ 
"RTHODOLOGTER FOR HPLIAnTLTTY ANATYSI! AND RISK ASS!SS~ENT WAS 
HFLD TN GATUNPnRG, ~P.NN., JUN~ 20-24, 1977. THEORETICAL AND 
APPLICABI.!' PRE5~~TATTON5 nEAT<:D STAr! OP TUE ART TECHNIQUES IN 
A~Af.VST~ '~D ASSE'lS~EN~, POP THE HOST PART OTTLl?,ING 
RROTH"noNTS BASPD O. PAULT TPEE STRU:TUR". S!V~RAL ~EN!RAL 
CATE.npT"~ VE'" TDENTJrIPD FRO~ TH .. )q P'PERS WITH SEVERlL 
A'ITHnps CLAI"ING SI1"" ABILITY AT TRrUn!NT OP C(~~ON CAU~E 
PAIL'!. PR. 

LOPT "~F~n~NCY CORE-CIlOLING SYS1~~ EXp!~IHrNTS - RESULTS PRon TilE LI-4 EXPERI~3NT 
LEACH, r. ~.' YPAP~[)NOO, L. J. 

IDAHO ~A~lIlN H ~NGINEF.RI NG tABORA~OPT, IOA'!O FALLS, 1OAIIO 
ROSnT.'!'S ~RO~ ""ERG·IICY COP· cn1UNr; SYSTE~ EXPEPI~p.Nrs IN THe 
LO~S OF fl.nID TEST FACILI~Y ARE DESC-IBED. THB &XPERlnF.N~AL 

RF~nLT5 .P~ PU~ TN pOPSPPCTIVP. BY CO"PARING THE~ WITH R~SULT5 
rRO~ TH~ 'UCH S~'LLER SE"ISCALE F'CTLITY AND PR!TEST 
PRE~ICTTONS 'AD~ WIT~ RELAP4/'OD5 :O,PUTER CODE. E~PlfASIS IS 
PLACV,D I1N THO 'OST RP.CP.NT I.OSS OF n:JID TEST NONNUCLEAR 
EXPERBENT, n.~In"AT~D LI-4, J~ WHIC'! THE EMERGENCY CORE 
COOLHI; ·'UP.P VAS TN.TPoCTED INTO T~P. "PACTOR INLET PIrE, \S IT 
IS Til ~A~' CO"ERCIAL NUCLEAR REACTORS. GENERAL SYSTE~ OEHAVIOR 
DO"T~G T~E DEco~rR~SSION, o~ERGENC' CORE COOLING WATdR MI~INn 
PH~NIl"P~ON, AND E'ERnE~CY COPE COOLI~r WATER BYPASS ARE 
P"A I. UA T .. D. 

50"A'Y OF SHALlO" LAND BUBIAL OF RADLOACTIVE WASTES AT LO'K~~IAL sn'~s BETW?EN 196 2 AND 1916, Wr~H 
PRO J 1'(.'. TON~ 

HGLCO"B, W. F. 
U. ". 'NVIPON"I'N'1'AL PROTEC~ION Ar.ENCY, W~hlll ~GTON, D.C. 

T'I~ "~ . S. fNrrON'~'I"'AL POOT>:CTTON AG>:NCY RfQUESTED THt SIX 
=TA:es 'HVJ'IG CO"~~RrI\l ShALLOW LAMD BURIA!. PACILrTIES "OR 
OT"~' TI'" /I",GII I.PVEI. rAOH'ACTIVF. WASTE~ TO nOYlOR Uvr·ITOr.~ES 
or TH~ ~'PFS ":0 O'IANTITJrS OV WAS":'E: BU'IE:J A', T~"SE SIrES. 
co~prr ATTn.s AN) T~TF.PPRF·.\"'IO.~ ll~ ~r.~ INV'lNTORIES ARE 
pnESENT.~ IN TAOUe. ,., PIGUOES. P90JECTIJNS ro THF Y ;A~ 1000 
A~E ~ADF. AND CO"~A'EO WT"'H OTH3R PROJ~CTIONS OF THP. lUANTIT Y OF 
P"PI. CTCLr AND ~n~rUEL C'CL~ :/ASTP:; ro ~E Dl:;POSEO Of BY 
SHALLOW LAND ~URIAJ.. TH~SP ppnJ'lCTIO'IS ARE THEN COMPARED WITH 
THF. ASSI'"EO A¥AILABLP CAPACITY AND OPERATIONAL LIfe Of T:JE 
CO~H~RCHL SITES. THF OESULTS OF T~I$ COMPARISON I~DICA":'E THAT 
"'liE "~ISTJ~J STT"5 SIIOIJL~ IIAV" A!lEOUATE BURIAL CAPACITY "~TTL 
THP. LATF. 1 qqns. 

Ponp1~ INTORMATIONAL CO"GPESS Of TH~ INT~RNATIONAL RADIATION PROTECTIO~ ASSOCIArION 
JAC09S, D. Co. 

OAv RIOG! NA~IO.A' L~DORATORY, OAv RTDGE, TBNN. 
THF. Ponp"'H INTPRNA"'IONAI. CONGRrSS Of THP INT~RHATIONAL 
RAOTArION PROTPCnON ASSOCIATIO~ VAS IIFLD IN PARIS, FRANCE, 
APo. 74-10, 1911. TIIP CONGRESS WAR HOSTED PY THE SOCIETE 
FBANCAJ~~ DE p~Dlnr90TECTILlN A~D HAD AS ITS THE~" ' ~ADIATIOH 

PROTECTION - A~ PYA'PLE OF AC~IQN AGAINST ~ODERN HAZARDS.' THE 
~E!TI"G WAS ATTE.~rn PI APPROXT'AT~LI 1200 SCIENTISrs 
REPPPSr.~TTNG 25 CO"NTRJF~ A~D N",EROIIS JNTrBNATIONAL 
OR~A'I1ATTONS. ALL ~"T 14 OF TH~ 212 PAPERS PRESENTED IN THE 30 
ORAl. Sr.SSTONS AND ALL ~nT 1 OF 119 PAprRS PRESENTED IN THE 1 
POST~P RPSSIONS WERE DI'TnIBIIT!D U TH e PRINTED PROCEEDINGS AT 
THP ~EETINn. ~ DROAr ~PECTfUM IlP TOPICS WAS COVERED, BANGING 
PROn ~Or.~C'ILAR AN~ CELlllLAR BIOLOGY TO RADIOACTIVE WASTE 
nA~AGE"P~T AND E"p.p.r.rNCY PLANS FOR NIICLEAR ACCIDENTS. 

R.VT.ON~PNTAL SUPVEILLANCE rOR N~CLEA~ FACILITIES 
"OP.LI.ER, n. w. + SFL~Y, J. '.' WATT!, O. A. 
COPLEY, J. P. 

HARVAPD UNTVE9STTT, BOSTON, USS. I BATTELLE PACIl'IC NORTUWgST 
LAnORATORY, PICHLAND, VASH. 

ONE OF "'liE PPI"A"Y ~OA'9 or ENVTRON"ENTAL SURVEILLANCE PROGRA"S 
IN THP. VrCnlTY ,F N"CLEAR FACILITIES IS TO OBTAIN INPOR"ATIOH 
FSSE'"!TH 10 A~SPSRIN~ A"D CONTROLLING DOSE RATES TO THE 
NEIGIIDORTNG popntATTOH. EXP·~IENCE HIS SHOWN, 1I0WEVER, THAT 
~NVl~ON"r.N~'L PADION~CLIDE COMC".NTBATIONS ARE FREQOENTLY SO LOW 
All' SO V~RIADLF TnAT Dnsr ESTI'ATFS ·UST ~E BASED PRI~ARILY ON 
TN-PLANT A~D EFFLUENT 'EASURE~E'TS, COUPLED WITH SUITABLE 
CALcrILATIO.AL T!'f:R~IQUPS fOB EXTRAPOLATING SIICH DATA TO THE 
GENERAL ~NVIPOH~~NT. ALTHOUGH THE NU'eE~ Of PATHWAYS BY WHICH 
PACH OF ~HF prLfAS~O DADIONUCLIDe5 "AY ULTI~ATELY REACH TlfE 
POP~LATTON ARE NU~"ROUS AND CO"PLEX, IN ~OST SITUATIONS THE 
PRI"AP! CONTHT8UTOPS TO T~e rOpQLATION DOSE WILL CO~SIST OF NO 
'0'" THA~ 5H RADIO.UCI t~ES MOVING T'IRO!JGH !HPEE OR FOUP 
P\TH~AY~. CURRFNT PROBLr"S ASSOCIA·EO WITH ENVIRONMENTAL 
sn'V~lLr~NC~ HO'lRA'5 INCLUDE (1) !.ACK OP A DEFINITION or JE 
~l~I.rs n'l<;~ LOVELS VOR '~A5I1RP.~EHT OR CALCULATION , (2) 
Df.ICIF~CIES IN DOALITY \SSnRA~C·, DATA ~nEAT'ENT, AND SOU~CE 
InPACT nEPINTTTO~, (3) LACK OF PERIODIC IN-DEPTH REVIEW AND 
RF~VALUATTO' OF PROGHA~"ATIC '.~DS, ~ND (4) LAC~ Of SUflICIENT 
RE~O"~CPS O~ THF PART or STATE AN:! LOCAL AGENCIES FOR PROVIDING 
AN INDEPENDENT CHECK ON THE DATA ~EPORTED Py NUCLEAR FACILITY 
OPERATors . 

A 

• 

• 
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AN EXPLOSION AND PIPE OORING CONVERSION OP LIQUID URANYL NITRATE TO SOLID UHANIU~ OXIDE 
GRAY. t. W. 

SAVANNAR RIV~R LABORATORY. AIKEN. S.C. 
DUPING TH~ CONVER~ION OF "OLTEN OPANYL NITRATE TO SOLID URANIU~ 
OtlDP AT THE SAVANNAH RIVPB PLANT. A RAPID CHE"ICAL HEACTIO~ 
OCCllRRED IN A OENITQATOR AND F.tPPLLE~ Til¥. CONTENTS. INCL !IOING 
CO'BHSTTBIE GASES. INTO ~H~ PR'lCP.SS ROO~. TilE r.ASP.S IGNITED 
AND CAUS!D ~ GAS PRAS~ EXPLOSION AND PIRE. AN EXCESSIVE &"OONT 
OP ORGA~IC ~ATP.RHL IA800T 120 LITr.R~ OP TUDUTYL PHOSPHATE IN 
THE POR" OP 'IRAliTL NTTRA"'E ADOUCT) IIAD DEEN UNINTENTIONALLY 
TRANSPER~PD. HONG VITH ~OR"AL PROCESS MATERIAL. T~ROUGH TIIO 
P.VAPORATOR~ TO TH~ DFNITRATOR. DIIRING II v ATINIi OP THE DENITRATOR 
CONTENTS. TltE ORGANIC ~ATERIAL DECO~POSPD FAPIDLY BETlIEEN HOC 
A NO 21 OC. P."ITTI~~ CO'DOSTIB LE ANI' HONCO ~DUS'U BL e ~ASHS TIIAT 
EJ~CTED THY DP.NITRATOR CONTP.N'I'S INTO TIIP. DP.NITRATOR ROO~. THE 
GAS COLL!CTED AT T"E CEILING IN THE ~OO~ AND lliNITP.D WITH A LOW 
E~PLOSIVE PORCP.. TVO ~"PLOYP.ES SUSTAINED "INOR INJURIES. AUD 
THERE WAS ABOUT t230.000 DA~AGE TO TH~ ~UILDING AND EQUIP"£NT. 

RISKS IN TPANSPOPTnG "ATERUIS POR VARIons ENERGY INDOSTRI~S 
RIlOIDS. R. P.. ,JOIINSON. J. Po 

BATTELLE P~CIPIC NORrOWEST LABORATORIP.S. RICHLAND. VASH. 
BATTFLI.E PACIFIC ~ORTHWF.ST LABORATORIES (PNL) IS CUR RENTLY 
COND"CTING A RF.SEAPCH PIIOGRA" SPONSORED BY THE ENERGY RESEARCH 
AND OEVEI.OP"ENT AD~rNISTRATION TO ~SSP.S'i THE RTSKS IN 
TRANSPORTING ENERGY ~ATF.RTALS. THP ODJECTIVE OF TillS PROr.RAK IS 
TO OSE A CON~ISTENT "ETIIOOOLOGY TO ASS ESS THE RIS~S OP 
TRAH5POQTING ~ATPRIALS POR EN~RGY SYSTEMS WHICH Aq~ CURRENTLY 
IN use AND fOR THOSP. WIIICH AkE OP.JNG DEVELOPED OR PLANNED POR 
T"E FUTnB~. THIS APTICLP BBIF~LY RPVIP~S THE BACKGROUND np RISK 
ASSESSMENT. D~scnlnES THE qIS~ ASSESS~ENT 'ETHODOLOGY USED IN 
PNL ' S TPAHSPORTA-IC'" SAF~TY 5T'IUIES PROCRA'. SU"MARIZES THE 
WORK TO DATP., ANO OUTLINES PUTUqE PROGRA"S. 

ANS TOPICAL 'EE'!'ING ON THER"AL REACTOR SIFETY 
DUCHA NAN. J. R. 

OA~ BIDGE NATIONAL LAfORATORY, OAK RTDG ... TENN. 
A TO~ICAL "~ETING ON THEP"AL R!ACTOR SAFPTY SPONSORED BY THE 
A~EFYCAN NUCLUR 50CIFTY WAS HFLD IN SUN VALLEY. [DAHO. JULY 
J ;-AO(1. 4. 1911. PRESI'NTP.D W~R· 120 PA PI'~S O~ THE POLLOWING 
TOPICS • PRU~ABILI3TIC ~ETPODS, CCM~UNICATr~G ~ EAC'!'OB SAfETY. 
P.EACTCF SA PET¥ ~FS EAPC~ AN;) LIl rNSI N •• P'.ANT DIAGNOSTICS. 
OPERA~rOH, RESPONSE TO ACCTll:~T CONDITIONS. PRP.VENTION. hND 
"ITIGATTON OF AccrDENT C~NJITrONS. UNOP.P~TANDING THP. HUCL~AB 
STEA" SUPPLY SYST!'" (NSSS) "ESPONSE TO DESIGN BASIS HVENTS. 
COIfTAIIf'ENT A~n PLAN':' DPSrGN AGAINST EXTf.RNAL IIAZARDS. AND PUgL 
DEHAVIOR. PISSION PRODUCT RE~AVIOR. AND RESEARCH ON CORE 
"ELTDOWN. OHE THIRD OP TilE PAPERS ~ERE ON THE NSSS RESPONSE TO 
DESIGN CASIS E9~TS. VITH EKPUASIS O~ 'IlfE LOSS OP COOLANT 
ACCIDPNT. A "RIU REVIBW ~F THE KEETING HIGHLIGHTS IS 
PRES~NTFn. 

TRP. REPLOODING PRASE OF TilE LOCA IN PWRS II. REWETTING AND LIQUID ENTRAIN"ENT 
PLTAS. E.. tADIGAROGI,O. G • 

IJNIVEBSITY 0" CAI. TPOBNIA AT DERK~LEI. BERKEL!Y. CAUP. 
SIJRPAC! REVETTINr. AND LIQUID DROPLI'T ENT~AINMENT PLAY AN 
IKPORTANT ROLE IN TH~ ANALYSIS 01' THF Rl'PLOOOING PIIASP. OF THE 
LOSS OF COOLANT ACCIDENT IN PRPSSURIlED WATER REACTORS. THE 
DE~INITr~NS A~D THP. VARIons INT~PPR.TATIONS GIVEN TO TH~ 
~I!VETTING TE"PE8ATURE AND TilE RPWETTING "ECHAHIS"S OF Til? POEL 
R01)S APP. DIscnSS~D. PUBIISIIP,D ~ODP.LS OP TH~ AX! At CONDUCTION 
CO~Tp.OLLEn RP.iETTING PRorESS THCLODE ONE DI"ENSrONAL SOLUTIONS 
IN TWO A~IAL RPGTONS. ONE nI"ENSIONAL SOLUTIONS IN TIIRE8 AXIAL 
PEr.TO~S VITH nq WITHOUT PR!CURSORY COOLING, ONE AND TWO 
or~ENSIONAL NU"ERTCAL DIFfER!NCP T"CHHIQUl!S USING TE"P~RATURE 
DEPENDENT HEAT TRANSfER COEFFICIENTS. A~D A~ALYTICAL TWO 
DI"ENSIONAL SOLUTIONS. THE nASIC PHYSICAL ASSU"PTIONS AND TilE 
Nn~PRTCAI, VALTIES A5STGNEn TO T~~ VARTOUS PABA"ET"RS, AS WELL AS 
E"PIRTCAL O~WETTI~G CORPP.LATIONS. ARE DISCUSSED. THE PIIYSICAL 
"!':CHANISftS POR LTOUID !lROPLP.T ENTRlIH"E~T ANII ANALYTtelL 
POR"ULATI0N~ OF THE CRITICAL GAS VELOCITY AHD or TilE DROPLET 
IlIA~£TEP AT THY. O~SET OF !NTnAI~~ENT ARE REVIEWED. 

LWR ~OEL BV~AVIOq RE~Y.ARCH TN THE PEDERAL PBPUDLIC OF GER"ANY 
PISCHER, '. • OSBORNE.~. F. 

GESELLSCHAI'T fUP rEPNPORSCHIING. KAFLSRUHE. fP.DERAL RE"UDLIC Of 
GER"AIIY 

CO~CIIRREHT WTTH TilE DEVEI.OP"ENT U TAE !':DERAL REPUBLIC OF 
GER"A~Y OP LAo<;E LIGHT WAT~R RP.ACT'lRS FOR ELECTRIC [lOWER 
PRODUCTION, A AROAD "ROGRA' F03 INVESTIGATING THE SAPETY 
ASPECTS O! LAR"E POV .. P REACTORS HAS DEP~ ESTAULISHED. THIS 
REVIEQ ·5 CONCER~ED SPRCIflCALLY VIT" Til .. REIIAVIOR OF THE FUEL 
RODS ANII BUNDLES UNDER VARTOUS ACCIDENT CONDITIONS. SUC~ AS A 
LOSS n!' COOLANT ACCIOENT. AN ANTICIPATED TRANSIENT WITHOUT 
SCRA". AND A POVP.R COOLANT "IS"ATCH. THE PROPERTIES AND 
DEPOR"A·IO~ CHARACTERISTICS OF TilE ZIRCALOT CLADDI~G DURING 
TE~PERATURE TqA~SIENTS IN STEAK HE I~VP.STIGATEn. ESPECIALLY 
WITH OESPPCT Tn T~P.IP INPLUP.NC .. ON R~D PAILURE (RESULTING IN 
fISSION PRODTICT ~n'ASr.) AND ,nSTS'IUTDOWN COOLABILITY (W:lICH IS 
I"PORTANT TN AVOTDIN" CORP. M"LTDOV'I). ErnERIMENTAL AND 
THEORBTICAI. ~rpOqTS AnE ClOSELY COOROINATED. WITH Til .. OD.TECTIVE 
BEING T"E D~VELOPMENT OP THE VERI~IED ANALYTICAL MODELS NEEDED 
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Tn R'LJ.-LT P~£DICT FIIEL B~HlVIOR ~NDER ANY SPECIFIC SBT 0' 
CONDrTIn~s Oq SP.Q~ENCP. OP EVENTS. 

EFFECT OF ENGINEERED SAFP.TY FEATUPP.S ON THE RISK OF HYPOTHETICAL L"FBR ACCIDENT S 
rYOULSKIS, p. 

BAT'I'1'I.LP. COLUKBIIS LABORATORIES, COLU"~US, OHIO 
TH! PISK~ OF ~HorH£TICAL CORE DISRUPTIYE ACCIDENTS IN 
LInOID METAL COOLED ,.AST BREEDER REACTORS VIIIC~ INVOLVE '£LT 
THqO'IGH OF '"HE RPACTOR VESSEl ARE CO,PARED rOR TVO PLANT 
DESIG~S - ON¥. DESTGN WITHOIIT SP"CI,IC PROVISIONS TO ACCO'"ODATE 
SOCH AN ACCTnE~T AND THE O"HER DESIGN VITH AN EX-VESSEL CORE 
CATCHFR AlID A CAVITY RnT LIK'R. THP. APPROACH TO RISK ANAUSIS 
USED TS 'I'IIAT DPYELOPED I~ THE REACTOR SAFETY STODY (WASH-1QOO). 
SINCE T~P. PRORABILITY OF OCCURRRNC' or SUCH AN EVENT HAS NOT 
BE~N EHLIJAT~D, HOWP.VER, INSIGHT INTO THP. POTENTIAL RI5K IS 
r,ATNPn ONLY ON A RnATIVE BASJ5. TilE PRINCIPAL CONCLU5IONS or 
THI5 STODT AP! - (1) ADDING A CORE CATCHER ROT LINER REDUCES 
THP. PPOBARILTTY OF ACCIDENTS HAYIN'; KAJOR CONSEQOENCP.5, (2) TH~ 
DEGR~P. ~O VHICH HOT LINER CORE CATCHER STSTE~S CAN REDUCE THE 
RISK OF KELT THROIIGH ACCIDENTS IS I.HITED BY THE FAILURE 
PROBABILTTY OF T'IF.SP. SYSTE~S, (3) FRU·TIONAL RACIOACTIVE 
PEI.EASE~ TO THF ENVIPON~PNT IN TH! LIQUID "£TAL COOLED FAST 
OREEDER RFACTOR ACCIDBNTS CONSIDERPD ARE CO~PlRAOLE iO THOSE 
FRO~ TH~ LIGHT V.TER RF.ACTORS EVALUATED IN WASH-1400, (4) SINCE 
SODJ~" CONCQPTP 9EACTIONS ARF A DO~INANT DRIVING fORCE DURING 
THP. ACCTDENT, THf INTEGRITY Of THF CAVITY LINER IS AS IHPORTANT 
AS THE FnNCTION OF THE CORE CATCHER, (~ THERB ~AT DE OTHED 
ACCIDfNT~ OR PATHS TO RADIOACTIVP RF.LEASPS THAT ARE NOT 
AYPECTED ~v TH" ADDITION 0· A HOT LINER CORE CATCIIER. 

PARA'PTEPIZ'TI~NS POR RESUSPEHSION AND FOR WET AND DRY DEPOSITION OF PARTICLES AND GASES POR US? IN 
RADIATION nOSE CALC"LATTON~ 

5L1","', W. G. H. 
ORP.r.O~ 5TAT~ UNJYPRSITY, CORVALLIS, ORP~. 

SO"F. COMPNTS AR" PPESENTED AROOT ~ETHOOS AND ACCURACIES OF 
PARA'ETvRI7ING PRECIPITATION SCAYF.NGI~G, DRY DEPOSITION, AND 
R~IJSPP~SION POR OSE TN POTH ACCIDENTAL AND LONG TER~ AVERAGE 
RADIA'I'JON DOSP CALCULATIONS. TilE PRESENTATION E"PIlA5IZES VET, 
DRY, AND nF.SlISPp.N~ION VELOCITlP.S. THE ACCURACIES Of TIIESR 
PARA"!T·~JZA'I'lnN~ n"C9ZAS~ VITH A""P.~PTS TO OOTUN [NCREASING 
TIH£ RRSOLOTIO~. A~NijAL AVERAGr FSTl~\TES FOR THE WET 
nEPO~lTTO'1 V~LOCITY ARP. ~NOWN TO WIT~I H A PACTOR OF ABOUT 2 TO 
S. 5I~ILA"[T, ANH~AL AY~RAGE ESTJH'TF.S FOR TilE DIY DEPOSITION 
VEl.OCITT ARE ~NCWN Tn WlTIlIN A FACTOR OF ABOOT 2 TO 5, EXCEPT 
WH~~ -HEY APPLY TO SUO~ICPON PARTICLES AND SLIGHTLY REACTIVE 
GASES DEPOSTTING ON VEGnATION. IN THESE CASES THERE IS AN 
OROrP OF ~~G~rTlJnp. IJNCER,.AINTY OR ,0Rr.. ASSOCIATED WITH TH~ 
RESUSPENnON fELnclTT PUA"~TERIZATION OF RESUSPEHSION, TH~RE 
ARE ~ANY OROP.~S OP ~AGNIT"nE U~CERTAINTY. FURTHER RESEARCH AND 
AND ALTEPNATTVE PORHULATIOHS FOR DOSE CALCOLATIOHS ABE ENCOURAG 
ANn ONE ALTP.RNATIVP. IS OOTLINED. 

EFFECTS O~ PAIN5TOR'S AND RUNOFF ON CONSEQUENCES OF AT"OSPHgRIC RELEASES FRO" NUCLEAR BEACTOR ACCIDENTS 
RTTCHIE, L. T •• BROWN, W. D.' WAYLAND, J. R. 

SANDIA LABORATORIES, ALDU(lBER\1U~, N. ,EX. 
A PPELI~INART ~ODEL DESCRIBING THE EFFECTS OF WA5HOUT AND 
R"~OPF ON THP CO"SEQU!NC~S OF A NUCLHA B REACTOR AccrOENT IS 
PR~Sp.NTEn. THE "051' J"POQTAHT NlV 'BATUqE OF THIS STRUCTURED 
HOOFL RP.LATTVP. TO ~HP ~onEt DESCRr~RD IN REPORT ~ASH-1QOO IS 
THE SPATIAL STRUCTIJRP. or RAUSTOR'S AND RONOPF CONSISTIN, OF 
POIlR T EVEI.S OF RATN TH'!'ENSIT , TPAT ARR NOB"AL1ZED OY RAIN-GAUGE 
DATA. TNP PREDICTED rONCENTRATTONS OP RADIOACTIVITT AND 
PP.SI".TA~T HEAL"'H COHSP(lO~NCES OF TIIP STRIICTURED "OOEL AR3 
CO'PARRD TO THOSE OF THF. HODEL TN WASIl-1QOO FOR SI"PLIPIHD 
RAINSTOq~S WITH ~IXEn HE~EOROLOGICAL CONDITIONS AND FOR AN 
AC"IlU qUNSTORH. RUNO" AND THE SPATIAL STdUCTURE OF TIlR aAIN 
TN T'IE N~W 'OD~L CAN RP,SOLT IN HULTJI roNSEQOENCES THAT ARE 
SIGNTFICA"TLY DIPPERr.NT FPO~ THOSE 0" THE WASH-1400 "ODEL. 

ENRRGY INYFS"'~ENT IN N"CLEAR POVER PLANTS 
"AYS, G. T. 

OAK PIDGP NATIONAL LABORA'I'ORT, OA~ RIDGE, TENN. 
THE ENEqr,y I~VRST~E"T IN TERNS OF ELRCTRIC1L AND THER"AL ENERGY 
R~oun "~P.NTS POR NUC1.EA R POWER PLANTS IS PIA"IHED. TilE TOTAL 
LTFP.TT~E ENER~Y TNPUTS REQUIRED FO~ A 1000-"V(~ PLANT BASBD 
ON A JO-YPAR PlA~T LIFETI"f A~D D.1~ PLANT FACTOR ARE PRESRNTED 
POR SEV!RAL PPES511RT7FO WATER REACTOR ~WR) AHD BOILING WATER 
REACTOP (~WQ) ST5r~IIS, TWO HIG~ TE~PEPATORE GAS COO LBO REACTOR 
(IITGR) SYSTE~S, AND ONf HnVY UTER nEACTOR (HWR) SYSTEK. THE 
ENEPGY ANALTSES REVIF.WED HERE HAVE DE~()NSTR1TED THAT THE ENERGY 
p~PENnITUPES FOR rHE VUTCUS REACTOR SYSTB"S ABE VERT HUCH LESS 
THAN THE P.NO:Pr,y PROD~CED DY THo REACTORS A~D THAT THE IUTIAL ' 
ENRR~Y TNVEST~!N'I'S ARE RECOVERED IN A SHORt T1"B AFTER STARTUP 
SEVPRAL 'ONTIIS TO 2 YP.ARS. THE R~PDGY RP.Q"IRE"BNTS ASSOCIATED 
WITH THY. THDIYlnllAL PROCPSSES, SUC" AS "INING, ENRICHIIENT, 
CONST"OCTTOY, ANn WASTE OTSPOSAL, ARP TARUL1TED FOR TVO 
DIrF~RENT POEt CYCLES FOR A PVR AND A BWR. THE ENRICHING 
PROCP.SS IS OY PAR TH" LAPGP.ST COHPONE~T or THE ELECTRICAL 
PEQ01RE~ENTS, P~PRBSP.NTING AS TO qo PEBCENT or THE TOTAL 
ELECTRICAL ENPRGT rNVEST"1!~T. THE BNERGT "SED IN CONSTROCTING 

/l 

• 

• 



19-]-1-281 

• 

p 

19-)-1-292 

1'1-J-I-297 

.. 

19-3-2-305 

19-)-2-316 

• 

17 

AND OPF.PATT~'; '!'RE PElCTOB CONSTTTIJTES T~E URGEST SINGLE 
I"YEST~ENT or THPR'AL ENERGT, gEPPESENTI~G ~o PEiCEMT OP THE 
TOTAL TRPB,AL EHEPGY PEQUIREftPHTS. 
PESULTS OP 5E'~PAL A~lLY~ES ARE E~AftIHF.D AND CO"PAhiSONS ftADE 
BETWF.~" NnCL!AP POWPB PLANTS, A COAL PLANT, AND A SOLAR T~ER~AL 
CONVERSTON PLANT. 

FIPT" NRC WATER RPACTOR SAFETT 6ESEARCU IN~OP~lTIOH "EETING 
COTTR ELI., ~. R. 

OAK BIDGP, "lTIO'AL LADOqATOBY, OAK BIDG~, Trr •• 
THIS ARTICL! S""'ARIZES THe PIFTR WATER REACTOR SAFETY 
RESP.lRCII 1~I'OPftA'!'ION 'EETING, SPONSORED BY THE NUCLEAR 
R~.GIJLATORT COft~ISSION'S DIYISIO~ OP RF-ACTOR SAPETT RESEAHC" liD 
HELD AT THP ~A·IO~AL BUREAII OF StANDARDS, GAlTHERSDU9G, '0., 
.a..7-11,ln7. PRESI'.'fTrD At TH~ 'P!TIIG WERB 126 PAP~RS DIVIDED 
AIION(; T"E rOLLOWING PIVE RF.SPIPCH PROGRA~ AREAS - (1) LOSS OP 
CCOLU'" ACCIDP.H1 STIJDIFS, (2) ftETULORGY A~D ftATEBIALS RESE1RCII 
PROGRAft, (3) FlIEL BEHAVIOR RESP.HCH PROGRA~, (4) ANALYS~S 
D!YELOP~!NT PROGRA~, AND (5) REACTOR OPEPATIONlL SAFETY 
PBOGRA'. I~ A!lDITIOR, THI' 'EPTING IHCLUDPD NUftEROllS WORKSHOPS 
ON S~L!CTI'D TOPICS. A"O.G THE 'AMY PPES~NTATIONS WERW SI~ 
I'IY ITED PAPP.8S O~ SAFETY R~SEAPCH III SPf9.RlL rOIlElGN COU 'ITRHS 
AND "n"I'~O~S PAPERS ON RESPARCH SPON50P!D BY THE F.LECTPIC POIIER 
RP~EARCH INSTITUTE. ~RO~ ALt THIS WO~K, THP. EVIDENCE CO~"INIJES 
TO "OUN'" REG'PDI~G TilE "~T~NT OF TilE CONSERVATIVE AP~ROACH TO 
NOCLEAB SAFETY THAT IS TAKFN IN THIS COU~TRY. 

WATER RP.ACTOR SAFETY RESP.ARCH PROGRAft - APPLICATION or aESEABCH PESULTS 
""OHG, L. C;. 

NUCLEAR FEGUI ATO~Y CO~"TSSION, WASHINGTON, D.C. 
(EDITOR'S 'OTf - THr FOLLOWING ABTICL~ WAS ADAPTED FRO" A PAPE. 
PA!SE'TF.D 9Y Dr. L. S. TONG AT THE FIPTH WATP.R REACTOR S\FETY 
RES!APCH INPORftATION 'rETI~" (SE! PRECEnWG ARTICL!). IT 
DESCqIB~S Til" PHILOSOPHY B"HI~D THE ~RC VATER REACTOR SAPE"'Y 
RESEARCH PROt;RA", WHILE HIGHLIGHTING "HE ACCOftPLlSllftENTS OV!R 
THE PAST YP.AR (NOftiNALU PI 1977). FOR PPRSONS DP.SI~ING "OBIl 
PACKGPOUID I'PORftATION, DR. TONG COAUTHO"ED (WITH G. L. 
B!NNETT) A CO"PREHENSIYr ~EVIEV OF T~E WBC WATER REACTOR 
SAPF"T o"SURCH P"OGRA", v~rCH WAS P'JBLlS~ED I. N'JCLEAR SAFETY, 
18(1) - 1-,Q (1977).) 

NUCLEAR STA~DARDS IH THF FEDEqAL R~PUBLIC OF GER8ANY - THE DIN NUCLEAR STANDARDS Cu~HITTEE 
BECKER, K. 

PEnERAL REP"BLIC 01' GERKAHT 
iITIIIN THP. NUCI. PAR ·~CIIHOLOGY STANDARDS CO~'ITTEE (NKE) OP THE 
GP'Q"AN STANDARDS INSTITUT! (DIN), lBn~T 40 WORKING GROUPS WITH 
SOH£ 400 P.IPERTS, R EPRrSFNTINr. [JCPKSI N:; AND INSPP.CTION 
AUTHORITIPS, ~ANOPACTIlREPS, UTILITI E'l, AND OTHER INTllr.ESTEO 
rARTI~S, HAYE DEV!LOPED At"OST 100 N'ICLP.AR STANDARDS A~D DRAPT 
STANDAPDS. THE ftAIN AREAS OP ACTl,rTT AP~ COftftUNICATI'~ 
PRINCIPL "5, "AIlIAT ro~ PROTrcTION TECHNOLOGY, TUE FUEL C rCLE, 
AN:>, "OST IftPOPTANT, REACTOR SHETT 'ND TECHNOLO';Y. errons IN 
THTS AREA ARP. CLOSELY CONNP.CTEO WITH THOS" OF THE ,OFE RECENTLY 
FSTABLISIIED SE"Ir,OYl~."ENTAL "'ICLEAP r tx:'RNOLOGY BOAYD (KTA), 
WHICH IS IN CHARr.E OP COORDINlTTNG A~D APPROVING HASIC 3'TIONAL 
R!ACTOP SAHTY S·UDARDS. 1'ITP~NATJOUL ~KP. ACTIVITIES FOCUS O~ 
SERVING AS ",qE RATIONAL CO"HTF.PP1RT POR THP. INTERNATJONU 
ORGANIZlTION FOR STANDARDIZATION'S (ISO'S) ~"CLEAR TECHNOLOGY 
COH'ITT"P, (TC~~), WHOSE SECRET .'PTAT HAS RECENTLY HEE~ 
TRANSFEPREn FPOH THE A"EPICAN NATIONAL STANDARDS INSTITUTE 
(ANSI) TO DTH/HKE. THI' SCOPE, PROC;PESS, AHD PROBLP."S OF NUCLlAR 
STANDARns WORK D'lRUC; THE PAST PEV YE1RS IN THE FP.DllRAL 
REPUBLIC or GEf"UY ARE RRIP.FLY DESCRIBED. 

PROBABILITT AND PIS~ ASS!SS~ENT - THE SURJP.CTI'ISTIC VIEWPOINT AND SOME SUGGESTIONS 
APOSTOUJ(IS, <:. 

UNIVERSITY or CALIFORNIA, LOS lNG!LF.S, CAUl'. 
Tn! PURPOSP. OF THIS PAPER IS TO IN'fSTIC;ATE TUE PHILOSOPHICAL 
BA5I~ POR T~P US~ OF TIIP. CONCPPT OF ?ROB\8JLITY IN RISK 
ASSESS "P.NT S·UDT~S. IT IS ARGUED TH AT TH P. SIIBJ ECT IVISTIC 
INTl'RPRP.TATION C''' PROBABILITY (T.!., PROBABILITY AS A "EA~URE 
OF DEGREE or ~FLIEP) IS 1HP. APPROPP1ATE P~AftrvOPK roa SUCH 
S1"IDl£S. THE REUfTONSHTP P!TWP.EN R!LATT'" FREQUENCY AND 
SnBJI'!CTIVl PROBAPILITY IS !IA~rNEn, A~D TH! IftPOPTANT CO~CEPTS 
OF COHERE~CE AND EtCHANGEABILrTY ARE DISCUSSED. fINALLY, ~HE 
I'PLICA"'IONS OF ~nOPTING TH' SIIBJlCTIYJ5TIC INTERPRETATION ARE 
INVESTI<:ATED, ANO SOHP. SUGGP.STIOHS STE"~ING PROft Til! 
RI'QUIPF~P.NT OF COHERI'NC! APE GIVEN, WHICH ARE USEFUL VHEN LOW 
PROBABILITIES OR FRP.QU!NCIES AqP, ASSESSFD. 

CLTNCH RIVP.R BR~PDBR RrACTOR PLA~T SAPETT STUDY 
PIPER, H. D. + CONRADI, L. L. + BUHL, A. R. 

WOOD, P. J. + LlAYFR, D. P.. Y. 
PROJP.CT "l~Ar.EftENT CORPORATION, OA~ RIDGE, TENH. / WESTINGHOUSE 
ELECTRIC CORPORATION, "ONROEVILLE, PA. I SCIENCE APPLICATIONS, 
I~C., PALO ALTO, CALIF. 

THIS ARTICLE PRES'~TS A REYlfW AND DISCUSSION Of TH~ 
08.1 ECTIVP.S, "ETHODS, T!CHNICUES, AND RESOLTS OF A S1I'I!TY STUDY 
THAT VAS CONDUCTED POR THP CLINCH RIVER BREEDER BEACTOR (CRDR) 
PLANT. TH! OBJECTTVES or THE STUDT WP.RE (1) TO PROVIDE A 
RP.ALISTIC ASSI'SS~P.NT OP ACCIDENT RISKS TO THE PUBLIC 
ASSOCIATED VITH OPERATION or TH" CRBR, (2) TO PLACE THOSE 
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IDENTIfI~D RISKS IN PERSPECTIVE WITH DTHER LOCAL SOCIETAL 
RISKS, A~D (3) TO AID IN D~TERUNING WHETHER ACCIDENT RISKS 
FRO" ~Hf CPBR AqP CO~PAPABLE TO THOSE OF PREVIOUSLY LICfNSED 
REACTORS. 
ACIlIEVE~EN" Of THE OBJECTIVES OF TillS STUDT UAS R!QUIRED 
IDENTIFICA~IO~ ov 5I~HIPICA~T CONTRIBOTOPS TO RISK IN A LOGICAL 
AN~ OPDfRLY 'ANHP.R. CO~SlDERATION OF A CO"PHEHENSIVE SET OF 
ACCIOF"T I~ITIATOPS, INCLUSION OF EXP!PI!NCB DATA, RELIANCE ON 
PPOVEN 'ETHOD~ AND TECHNIOUES, pVALOATIO~ DF A VIDE RANGE OF 
FADIONOC'I.IDP pnfA~ES AND ASSOCHT!:D HEALTH EfFECTS, AND 
IITILI7ATION OF P.TPERIE~CED RI~~ ANALYSTS ABE THE SALIENT 
ELE"ENTS R~PLOY~~ IN TilE STSTE"ATIC APPROACH TO THIS STUDY. 
TillS, TO';RTHEP WUH HEAVY RnU~CE O~ RUERIENCE GUMED DURING 
YEAR~ 0- LWR DESIGN, LIC-NSING, AND OPFRATION, PROVIDES 
REA50NAALR ASSORANCE THAT THE STUDT OBJECTIVES HAVE BEEN 
ACHIEVED. 
THE PE5111. TS Of TilE CRBH PLANT SAfETY STODT INDICATE THAT THE 
RISK ARISING FRO" THP. OPERATIO~ OF THB CRBR PLANT IS SIIALL IN 
C'O'PAPnON ~O OTIIER lOCAL SOCI-TAL RIS KS AND THAT THE RISK FRO~ 
THE CRBR PLANT IS CO~PAPADLE TO THE qISK FRO~ PR!VIOijSLY 
LICENSED ~qCLEAR POWER PLA'lTS, AS TDP.KTlPIED IN THE REACTOR 
SAPST! 5TOD!. 

RELIARILITT or D-C POWER SUPPLIES 
'HG£,(, p. w. 

OA~ RIDGP ~ATTONAL lA~OPATOR', oa~ RI~G~, TENN. 
T~P. ~F.LtHfLTT! OF THY o-C POW~R STSt!" 1M NUCLEAR PLANTS AND 
THE ADE~IIACY OF THF N("CLEAR ~EGULA'l' JRT CJ"HSSIO~ (NaC) 
RmnIRE~EHTS FOq fHIS ~Y5T8" HATf BP.~N O"ESTIONED BY SAFETY 
ANALYST~. CONCERN WAS rX~r!SSE9 TflAT F'ILU'! Of T·~ ~-C S!ST!" 
WOIILD COHC'IRRENT1.Y ISOTAT- THE PLA'IT P!l("~ THE BXTBRNAL A-C 
PO~EP GOlD, THP. ON STTE 8"ERGF~CT A-C ~TSr!", THE CONTROL 
fllNCTTO~~ .SSOCIATP.D WITH TlIRBTNE DR'VEN PU~PS. AND ALL PROCESS 
TNDICATTON HD RP.COFDING i'INC'!'IONS, WITH TH! RESULT THAT 
RP.~OVAL Of nECAY HPAT WTThOOT FIIFL ANDIOR COHTAIIINATBD OA"AGE 
"I.1HT NOT PP POSSTl,LP. THTS ARTICLE OUTr.INES THE ~OSTULAT·':D 
SC"NAPIO, R~VIfWS TdE TtCHNICAL BACKnporND 'N THE D!~IbU '~D 
CPITE'r~ ·00 O-C rov!~ STSTP.~S AS WELt :S TH. GPERATING 
E(r~RI~~CP WI~R SU=II 5YS~E~S, 'NO rPESENTS TII~ N'C STAPf ' S Y;EW 
AND OOSTTION. TT fUSTHfR DELINEATES THE SAF!TY SIGNIPlCAHCE OF 
SIICH PATLUQE'l, THE ~ASIS POR TilE STAFF'S VIEW ON TilE LIKELIHOOD 
OF TIIP POSTIlLATED <;CENARIO, AND A nROPO~AL POR ADDITIONAL 
TF.CII~TCAL STUDIES. 

THE SODI'I" LOOP SAFETY nCILT-T 
GAPTSIOP, C. H. • DEZFLLA, W. A. • TAO"PSON, D. H. 
L~NNOX, D. H.' T'SSIEF, J. H. 

AFGONNE ~ATIONAT. I ASOPHORY, ARGO~~E, ILL. 
AS THE ~NLT FAC'ILITT IN THE UNITED S~ATES CAPABLE OF CONDOCTING 
SAPPTY TESTS ON 'P.LATIVELY LARGE, PIILL LENGTH LIQUID "ETAL FAST 
~F!FOER REACTOP (LUrF) PU':!. AS~R"RLIES AT STEAD! STATE POMER 
l.fVfLS, THP SODTII" LOOP SAFF.TY fACILITY (SLSF) IS AN I"PORTAHT 
PAPT OF TH' L"PBR SAFETY PROGRA~. TIIP. IN PILE BXPERI~BN~S THAT 
DEGA~ IN ~EPTP"Bp.n 1q15 IN TilE ENGINEEPING TEST REACTOR (ETR) 
AP' P~OVIDING nn NEEDEn FOR ASSESS'ENT OP CRITICAL SAFETY 
OOP.S~TONS. PPESENTED IN THTS APTICLE ARF DESCRIPTIO~S Of TilE 
fACILTTY, ITS '~PERI"P.NTAL CAPABILITI~S, AND THE OVEBALL 
RESP.ARC~ PROGPA". 

RI~H rEV~L NnCLEAR MAST! "AhAGE"ENT IN THE IINITED STATES - A TI"! FOR DECISIONS 
"UARO, J. C. 

NUCLEAR R!C1'HUOn CO""ISSION, WASHINGTON, D.C. 
SI~CE THP LAT' 19S0S , KNOWLEDGEABLE !IPEPTS HAVE INSISTED THAT 
Tr.<:HNOLOGY PHSTS POP TilE SAfE DTS~OSAL OF AIGH LEVEL 
RADIOACTIVE WA~TPS BIfT THAT A "PANS fOR SAFE DISPOSAL HAS YET 
TO B3 DE~ONSTPATP'D. SAPP. DISPOSAL OF THBS! WASTES IS TilE 
PRINCIPAl. PIlBLIC CONCERN AS~OCUTED WITH THE USE Of NUCLBAR 
POWER. THE AnILIT! OP INDUSTPT OR r.OVP.RH"E~T TO SOLH TillS 
paODI.I'~ "AS D~PH QUESTIONED ay "ANY. SO~E CRITICS ARE DE"ANDIHG 
THAT LICENSING OF Nun EAR POW'!R PLANf5 BE SUSPENDED UNTIL SAFE 
AND EFF-CTIVE ~ISPOSAL OF IIIGH LEYBL RADIOACTIVE WASTE HAS BEEN 
DE~O~STqAT~O. AN TNT-NSR, COORDINAT~D, AND WBLL FUNDED F8DERAL 
EPFORT TO 50LVF THIS PROBLE' IS UNDER WAY. NOW SO~E DECISIO~S 
ARE NEEOED. 

THRP[ fP.ARS OF PHENIl OPEfiATTO~ 
~EGY, .J. ". P. • CONTE, F. • GODDET, J. L. 

CO~"ISSARIAT A L'ENERGI'! ATOUQUF, SCALAY, PRANCE 
PH'!NIl IS A 250-~W (E) SODIr~ COOLED PROTOTYPE PAST 9REEDER 
~PACTOP, WHICII us 811ILT ~Y "!"H~ FRBHCH ATO,1C ENERGY CO""ISSION 
JND '!L·CTRICI~I' Of F~'NC~ AND tlAS BPP.~ I~ COIIIIEDCIAL OPERATION 
SI~C~ Ttl- SU~"fD Of 1q74. THI~ ARTICLE p~vr!ws THE OPERATIONAL 
HI.TOPY OF PH'N,', WIlICH "AI BE DIVIJED INTO TWO PHASRS. THE 
fIRST 2 lEAns, BRING P-LATIVELf TROUBLE PRRE, PER"ITTED THE 
A"S~IHR Of I"PRFSSIVE OPE<ATI0NAL SfATI~TICS. DUHIN~ THE TBIRD 
YEAR, W~~N CO~PON°NT FULU~ES WERE EXPERIE~CED AND VII!'!N THE 
REACTO~ WAS OrrHATEll WITH ONE LOOP OUT OF SERVICE, VALUABLE 
INFOR"ATION O~ PLANT "AINTENANCP. WAS OBTAINED. OPERATINr. DATA 
ARI' ALSO GIVPH roR THE FIRST 3 YEARS 01' OPERATION. 
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FR EN CH 5& F"TY STIIDIF5 OF PRr.SSII HI? ED ~,~ PoP a EACTORS 
RINGOT, C. 

AD.l0INT AU C~ es ~U 5~PYICE 0' FTUDES T"CINIQUes DE SIlReTA ~UCLEARE 
FP A NCE 

SINCE T4~ l'RP~CH ~(lCLEAP PROGRA~ IS OASED ~AINLT ON PRESSURIZED 
WATP.R p~'CTnp5 (PWRS), ~ITH 25,000 "w (e) UNDER CONSTHUCTION, 
~OST OF "'liE NUCLPAR RESFARCII AND DeV~LOP~~NT IN FR .'NCE 1:; 
I'evOTPD TO THE S~ECIFlC SAFP.':'T PP011 ""S OP PVBS. TillS AR~I';L: 
IS A PRIeF REVIEW OF THAT PROGRA', V~IC~ IS CURRF.NTLY tU~!lE) A" 
AoonT Sl~ "HLION (IN n.s. DOLLARS) PF.P YEAR. ""HE PRINCIPAL 
AREAS OF BP'5"APC~, AS nrscussro HE~P., INCLUJE FUEL ELE'E'IT 
BEHAVTO~, TH~ PRI~ARY SYSTP.~, PROPlDILITY STUDIES, AND 
RADIOLOGICAL SAPPT! STUDIES. 

ANS Etp.cnTlvE CC~PERFNCE O~ S'PP~UA~D3 
J~NUNS, .1. D. 

OAK BID~E ~'''"IONAL LABORATORY, O&~ RI1GE, TP.NN. 
T HI' '~EPIC AN ~UCL~ A R SOCP'!! H!:CIITIVP. CON~ERENCE ON SA !'!.GUAPDS 
IS PEVTEWED. TH~ ~EET1NG, WHICH VA!> ~~LD ON nCT. 16-19, 1977, 
AT HYA~~IS, CAP' cnD, KASS., FEATq"EO PAPEPS ON I~TERNATIO~AL 
SA"EGIIA~n~ BY 80TII u.s. ~OV~RH·eNT R"PPESENTATIYES AND A NU~BE& 
Of FORPI ,1N SPRAKERS. U.S. DO~f.STIC SAP~GUARD5 ISSUES, VIIICII 
~NCL'IDEn PROBLP."S INVOLvnr. P'lYSICAl. PROTP.CTION ANn ~ATEnIAL 
CON~~nl. ~ND ACCOIINTAU:IITY, VEQE AI ~O DISCUSSED BY 
RP'PPP'51'~tATIYtS PRO" TIIY N"CL~AR REGULATORY CO~"I3SI.JN A~D 
INDUS~R·. IT VA9 ~ENRP'LLY AGREED "Y ~LL SPEAKERS ADDRESSING 
THO INT'.JATIO"AL ~lPEG"'RDS 1950E TPAT MULTINATIONAL TRE.TIP.S 
AND CONTo'L5 (AS OPPOSED TO UNILATPRAL AD HOC AGREE~~NTS) ~EnE 
THP PFp'·PRR!D .OIITE ~O PI'OLI!'EHATIl1N RESTSTANT NUCLEAB CO~~!RCE 
AND TIIAT 'r~~ INTERNATIONAL ATonc E~!RGY lGENCY WAS THE LO;ICAL 
BODY T' \D~INISTER AN[ OYf,FSEP. THE REQUIRED INSPECTIONS. 
THSPF \"AS SO,P ~lVPR~ENCE O~ OPINl'l~ B,.. .. EEy T~! MRE;:';N AND 
U.S. PAPTICTI-ANT5 ON 111E 13S0t .Ir PLITONIU" RECYCLLHG, THE 
fOR~~R ~ROUD ASS~~TNG ThA' THE INTP.~~'TIONAL SAPEG~ARDS SY~T~" 
VO"L~ HAV~ TO r~~F80Nt TH~ PROBLE'S ~SSOCI'TED VITH PLUTO~lU' 
PF.CYCLING DI~ECTLY, A~D TH" Il.S. SPE'~[RS HilLD OUT TII~ HOP": OF 
ALES" PROLIPEFATION PHONE, AND HENC~ "ORE EASILY SAFEGU.\RDED, 
FUEL CYCLE. ON OONES"'IC SAPEGURDS TOPICS, SPEAKERS 1'1'0" THE 
NUCLEAR REGULATORY CO~"ISSION AND THE DEPART"ENT OF ENER';Y 
DESCRIDF.D SPECIrIC PROGRl"S OND!'R WAT TO COUNTER AND CONTHOL 
SIIBNATTONAL T~RBDRIST THREATS AND TO ENSURE ACCURATE "'TERUL 
ACCOnNTING HD CONTROL. IRDnSTRY SPEAK I'!lS ADDRESSING DO"!STIC 
SAFEGUARDS AC('UIE-SCED TO THE REALTTY OF THE PROBLEM BUT POINTED 
OUT ~HP. NEED rOR VF.LL DEPINED PEn~OR~lNCP CRITERIA AND STATIC 
REGULATORY GUIDELINES. 

NRC SAPETY RESEARCH PROGRA" - A CPITIOIIE ANn AN EXTENSION 
N~CLEAP ~AfETf STAFF 

OA~ RIDGE ~ATIONlL LABORATORY, OAK RInGf-, TENN. 
EDITOP'S N~TE - TVO PECENT REPORTS AR! UNIQUELY CONCEfN~D iITR 
THf NUCLEH SHITY RESEAPCIl PROGPA" Of THF NUCLEAR REGULATORY 
COM"ISSI~. (NRC) IN THAT BOTH AOP I. RI'SPONSE TO CONGPESSION'L 
"lNDATE~. ONE R!PORT, IN DFcr'BEP 1911, IS Df THE ADVISORY 
CO~"ITTEF ON R!'ACTOR SAPEGUARDS AND IS ~NTITLP.D REVI!~ AND 
EVALUATION OF T~E NUCLEAR FEGULATOq! CC"~ISSION SAPETY RESEARCH 
PPOGRA", THP. SECO~D F~PORT, DRAPTED EAB.LY THIS YEAR, IS BY THE 
N&C STAFF AND IS RNTITI.EO ~LA~ FOR HES FARCII TO I"PROVE TUE 
SAPETY OP r.r-1HT VATER NOCLHP POVEq nLANTS. ALTROUGH TH! 
GENESES nr THE TWO RPPORTS ABE SO"~WHAT nlpp~RENT, TO SOME 
EXT!'NT BOTH P"POBTS ARE CRITIQUES OF ~HE PRES~NT HHC SAPI'TY 
RESEARC~ PROGRA", ANT) THET eOTH CONTAIN RECO""ENDATIONS POR 
ADDITIONAl. RESEARCH. HOVEV"R, TilE l.ArTER REPOBT EMPHASIZES 
SYSTE" aPRovp'ENTS, ALTHOUGH IT TS RESTRICTED TO LI'.H! WATER 
REACTORS. THIS A"TICLE PRESENTS A 8RIpr RPSII"E Cf DOTH 
D!lCO~~NTS. 

RPSPONSE OP 'IHRPADlAT!D A~D IRRADIATPO PWR FUP.L RODS T~ST~D UNDE~ PJWER COOLn.; "IS'ATCH CO~DI~I:JNS 
"ACOONALD, P. F. •• QIIAPP, W. J •• ~EH~PH, A. S. 
"ARTINSON, Z. 9 •• "CCARDELL, R. ~. 

EG+G IllAHO, INC., IDAHO fALLS, IDAHO 
TillS REPOPT SO""AQIZES THE RPSIILTS I' Ron THE SI"GL~ ROD POWER 
COOLING "ISftATCH (PC") AM[l IRRADIATION EFFECTS (IE) TESTS 
CONDIICTen TO DATE IN TilE POVER '1URST FACILITY (POI') AT THE U.S. 
DEPART"ENT Of ENPRGY'~ IDAHO NATIONAL PlIGINHERING LABORATORY. 
THIS VO.' VAS PP,qPORftrD POR THE U.S. NUCLEAR REGULATORY 
CO""ISSIO" UNDER CONTRACT TO ~IIF. DEPART"P.NT OF ENERGY. THESE 
TESTS ARE PART OF TH~ NUCUAR R~GOLATOH CO"USSION'S FUEL 
BEHAVIOR PROGRA~, V~ICH IS DESIGNED TO PROVIDE DATA fOR TilE 
DFVELOPMP.NT AN!' VPRIPICATTON OP ANALY"I"ICU I'IJEL BEHAVIOR 
"ODEI.S TqAT ARE IISEO TO PREDICT !'UP.L RY.SPONSE TO A"NOR"AL OR 
POSTIJL ATED Accr~~N'!' CONDITIONS I~ CO," ~RCIAL LIGHT VATER 
REACTOR. (LWRS). THE "ECHA~IC~L, CHE'ICAL, \ND THERMAL RESPONS~ 
OF BOTH PREVIOUSLY IINIRRADIATEn AND PREVIOU5LY IRRADIATED 
LVH TTPP pnEL RODS TPSTED UNDER POW~R COOLING "IS"ATCII 
CONDITIONS IS OISCOSSED. A BRIEI' DESCRIPTION Of TilE nST 
DESI~NS I~ PHESENT~D. THP RESULTS OP THg PC~ TII£R"AL HYDqAULIC 
STUDIP.5 APE SII""ARIZED. PRI"A.Y E'PHASIS IS PLACED ON THe 
BEIIAVIO' OF THE !'IIEL AND CLADDTNG DIIRING lN~ APTER STABLE 
PIL" POlLING. 
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sECO~O ~pvCrALTSTs "E~TTNr. ON REAC~Oa HOIsE 
BOOTd, ~. s. 

OA~ PTD? ~~'I'IO~AI lABO~A':'OPY, OAK PIDGE, TENN. 
GA"'LI~BllqG, T~NN., WAS TH! SI'I'E 01' THE S!COND SPECIALISTS 
~E~TING ON ~P~CTOR NOISP. (S"ORN-tI) NHICII TOOK PLACE ON SEPT. 
19-23, Iq11. IN CO~TFAsT TO S'OPH-I WHICH SUCCESsfllLLY COVERED 
THP. S·ATU~ 01' .OIS~ ANALYSIS IN BOTH ZPRO pown 1ND PON~R 
REACT'lRS, s~nRN-rr PLACED !~PHASIS ON PRAC'TICAL lPPLln"'rONS OF 
NOTS~ ANALYSIS I"lP Till PURPOSP. OF TN:RFASU~ THE SH!TY AND 
AUIl'BTLITT Of ."CLEAR POWEP PLANTS. fIl'TY SEVBN P1PERS WEPE 
PRvSP.NT!D Til T~~ 117 DELEGATFS AND APPROHKlTELY 30 VISITOaS 
WHO NEpvEsPNTEO 2'\ COUNTRIES AND I.TEPN~TIOHAL ORGANIZATIONS. 
A~ ["POVTA"T CONcr.IISTON Of TH~ CONFER!HCE US THAT NOISE 
A~'LYSIS TEC~NIOOES IIAVE PROVED TO BE SUCCESSFUL AND COST 
eFfflCTIVP. IN ~OUI~G SURvnLIHCE, DIAGNOSTIC, AHD ~AFBTt 

RFLATED PROBr.p.~s OF NIICLP',R I'OV~R ST~TIONS. EQUALLY I~PORTANT 
WEFY Till' ,,~w AND CHALI.PNGIMG APPLICATIONS THAT IIER! IDENTIFIED. 

~ECE~T ADUNCES ,N ALTP..UTE ECCS STUDI£S POR ~BESsUHIZ~D 1I1TER REACTORS 
CHON, W. Y. 

STAT. UNrv"RSrTY OF "FV YOIi~ a BUffALO, NEV t~R~ 

PP.SP.ARCH AHD DPVELOP~!NT VIlRK ON ALT~8NATB ~ETHODS IS 
cn9&FNTLY (('IDEa WH TO IHPhOVP 1'111' PBRfOR"UCB Of EXISTING 
E"ERr.ENCT CO'P. COOLI~r. STST£~S (ECCS~) FOR PRESSURIZED VATER 
RP.AC':'O&' (PVRS). ~E("P~T ADVA~::vr, IN TillS AR!A IN THE UNI:ED 
S~AT!S ANn ARROAD A~E R~VIEVfD. 

PLANHIN~ AN" VALIDATION OF FNVT.OH~ENT~L snRVEILLANCE PROGRBS AT OPERATING NUCLEAR POWER PL1NTS 
P.ICfH4Q11. , \.. G. 

G.ORGIA INSTITUTE or TECHNOLOGT, ATlANTA, GA. 
THE CON~~CT Of TH8 OPEPA·IONAL P~l~E Of TilE BNVIROH"ENTAL 
SU~VP.ILLAHCE PROr.RA"S AT NIICl..A~ POW .. R PLANTS ENTAILS A VIDE 
VARIETY OF .. COIOGTCAL STUDIES AND AHALrSFS OF LOW LEVEL 
PADlflACTIVP ~A~PI.P.S. nKLESS A CLOSE RFIN IS ~EI'T TO gNSURE 
THAT SA"P!E~ ARE .PPRPSENTATIYP IN NATURE AND COUNT[NG TI"es 
A~D ACTIVITIPS A·~ O'~~ENS~RATF WITH THE ACCURA~Y SdUGHT, ~UCH 
OF T~AT WORK ~H BE ~fANTNt;L!sS AND ~AY ~ERELt S~RYE TO ~IlET 

PEGULATOQY R~PORTI~r. REOf/IR~"~NTs. 

IT T, RECO'~P.OED THAT AN 'CTIO~ LEVP.L PROGBA" e~ ADOPTED 
WHErEOY ONLY Til! ~OS'" SJGNII'ICAHT SA'PL~S ARE COLL!C'fED AND 
A~ALYS~O OURTNG ROUTI". OPfRATIONS, WITH PROVISIONS TO STEP UP 
TII~ ~Rr~~ENCT 01' ~A~PLING A~O EKTE~D SA"PL£ LOCATIO~5 WHENEVER 
EFFLUENT RP.lEASP'; P.ICEED CE''!'AI~ fRACTIONS nf' SET LI~ITS. 

RADIOLOr-TCU HPACT OF ATRlloa.E EfPLnp.~TS Ill' COAL fIRBD AND NUCLEAR POWER PLANT> 
~CRRID., J. P. • 'OOR£, P. E. • WITH~RSPOOH, J. P. 
PL1~'2'n, F. E'. 

O,~ PIO~~ HATIONAL IABO~ATORY, OAK RIOG", TEN~. 

TilE RADTOLrGTCAL r~p~CT OF ~ATlfqALLY OCCURRING RADTONUCLI~ES IN 
ArPOORN!': !f.l.UfNT~ O. A ,ODPI COAL PlRtO ST~A" PLAn 
()OO~ 'W(E)) IS EYALUATED, ASSU"IHG A PELEASE TO THE AT"OSPHEBE 

OF I PEPCFNT I)F THE ASII IN TH~ COAt. RORNED, AND CO'PAREO WITH 
Til! I'P'CT OF RAOTOACTIYE 'AT~PJALS IN THE AIRBORNE EFfLUENTS 
Of ~ODFL ! T ;HT WA'!'I'R PPACTORS (1000 ,W (V». THE PRINCIPAL 
EXPOSURE PATHWAY fnp RAOIOACTIVE "AT~RIALS BELEASED FRO~ BOTP 
TypeS Of PLANTS IS INGESTION OF CONTA~I~ATEO fOODSTUFFS. FOR 
NfJCL~AP PI ANTS, T'".RS[O~ TN Till' AHSORNI' PFFL~pnS IS ALSO A 
SI'1NTFTC.'N'" FACTO~ TN TRE DOSE CO.~I~~r~T. ~SSO~IN':; THAT THE 
COAl qlf·~PO CO~TAINS I PPo. ~PANrn~ AN~ 2 PP' TIlURII)~ TOGETH!R 
urT~ THEIR OECAY DROOUCTS AHD "SING fHf SA~E I~PlCT ANALYSIS 
~E'!'HODS 1151'0 TN "VALUATING NUCL~H PACnnBs, THE ~AXI~IJ" 
TNDIVIDUAL DOSE rO'"TT'ENTs rRIl~ T~E COAL PLANT rOR THE WIlOL~ 
BODY A~D "OS'" OR';ANS (EICI'PT Tllv THY~ (HD) ARE SHOWN TO BE 
r.?F.ATF" ~HAN THOSE ".(l~ A PRF.s51IRI'lEO w~tFR REACTOR AMD, VITH 
·II~ .~CEPTIO~ OP ~HE DONF ~NP KTDNET DOSES, LESS THAN THUSE 
FPO, A ROIL[N~ WAT~R nEACTun. WITH Til! H~ClPTION OF TH!' aONE 
DO~E, TI'E ~"I~U~ TNOTVIOIIAI 0,15£ CO~'lT~BNTS fHO~ THE CUAL 
Pl.AN~ AR~ LPSS TIlAH TilE NII'ERTCAL !lBSIGH GIlIDELINE LIUTS 
LlS'l'~O ,. 10 CFR SO, APPEN~U T, FOR LIr.HT UTEH REACTOSs. 
POPlIlA-ION DOSF CO~~IT"F~TS 1'80' T~I' COAL PLAWT ARE HIGU!R THAN 
THOSE FRO~ EITIIER ~UrLp.AR PLAN'", EfCePT fOR THE THYROID uose 
fpn~ 1H" SOIl.TNr. V'T~R PEACTOR. 

N9C R~YIEV OF LIC!NSED OPFRATOB PEOUAl.IfICATION PROG" ~'S fO~ NUCL!AR POVER PLANTS 
COOLFY, R. A. 

0.5. NUCLEAP ."~ULATOP' CO~'ISSTON, VAsHI~~TON, D.C. 
PRF.sENTPn HHRE AHR THE PESUL"'S or .OCLEAP R!GULATORY CO"MISSIOh 
(NRCI A'fOIT, OF THE LICENSPD flPEPATO~ RF.(lOALlfiCATION PROGRAMS 

AT NIICL"'P POWH PLANTS. T~F. R~"'UALI·ICATIOM PROGRAMS HAVE DEEN 
IN F~Ff'("'" POR A LITT!.!, OVP.P I YHARS. TIl~ RESULTS OF THE WDITS 
CON~IJCTvO RY TM~ JPpDA'"OR I.ICE.SIN~ DRANCH UD THE OFFICP OP 
INSPF.CTTON AND ENFOPCE~ENT A~E DISCUSSED. Tig PROGRl~S IIAY~ 

T~PROVP.ll DflR[NG "'HIS l-Y~AB PP."IOD AND, TN TilE OPINION OF "ANY, 
~nE DRNPPTCIAl TO THP NlfCLP.AR I~DUSTRY. 

LIG~T WATrn .P.AC·OR SAFFTY RFSEARCH IN JAPAN 
~UCLPAq SAFFT' STAPF 

OAK RTDGF NA'!" IO~AL , AUOPATOPT. OAK RIDGE, TENN. 
EDT'!"OR'S NOT~ - TIlP fOLLOWING ARTICLP. WA~ PB8PARED BY TH8 
EnlTORS 01' NflCLEAR SAPrTY A:ID [S BASPD fNTIRELY ON SEVERAL 
REPOPTS O. Til" JAPAN~SE WORK T~AT qAV~ REEN RECEIVED IN THIS 
CCIINTRY T«ROTIGH TilE A'1PEE"ENT BM'WP.!N Til r ~UCLEAR REGULITOHY 

• 
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CO"~ISSIO~ AND JAPAN rOR THE ~tCHANGE OF I~rOR"ATION ON ~ATER 
REAC~O~ ~APETv PESEAPCH. ALTPOUGH W~ EtPECT TO PUBLISH AN 
ARTICLr AT A .JAP'~ESE AUTIIOR TN 1919 ON THEIR ~XPEHI"ENTIL 
RP.SlIT.TS, THE PR'!SENT ARTTCLE WILL PROVIDE ~UCH USEFUL 
DACKGRonND INPO~·ATIOH ON 'T'HrTR PROGRA". TO THE EXTENT 
POS~TBLP, WE IIAYF USED TilE PHRASFOLOf,Y 01' T"E JAPANESE R2PORTS 
IN DI'!~CR[BTNG TRPIR WOR~, OUP THOI1;;HTS ARE INTRODUCED OIlLY A· 
THE END OP THY AqTTCLP. UND .. R THP. SIJDIIEADING CO"IIE~TARY. THE 
OOCU~P"TS DI'SCl'IIIING T"E JAPANP~E PR:>:;RA" 00 NOT (;IVE fU:IDING 
LEVELS nR IDENTIfY THE PPSPONSIBLP. RESHPCH ORGANIZATTONS, 
!X(,"EPT FOil THr ~ACT THAT AI 'OS'!' H.L Til E WORK IS COURDINATED 
VTTH, OR THROUGH, THE .IAPAN ATOHIC P~"RGT RESEABC~ INSTI~UT~. 
HOWEVPR, THE PROGR.~"'TIC RP.SPO"SIBTJ.ITIPS O~ VUIOUS JA~AHESE 
RESEARCH OR~AHI7'TTO~S CAN HE IHPr.&R~D ~~O~ THE TOPI~AL RE~O!TS 
TH'T W~ HAVE RPC~IVED AS A PART OF THE FtCHAHGE AGR~~"~NT. 
THESE DOC-ff~ENTS APE LIST!e n TqE BI~LlOGRAPHY AND ARE 
DISC~SSP~ IN GfNER_L I' THP CO"~N~APY. 

THE POLP. (;f FEK A"~PSS~ENT IN THv NUCT.np peGULATORY PROCESS 
L'!VI"'''', SAr;l 

u.~. NUCL!~? P~GOLATOR{ co~~r~~ION, VJ~HIHGTO~, D.~. 
TII~ .IUDICIOUS APPLICATION OP Rrs~ ASsvSS'~NT TECH"IIJUES CAlI 
HELP TO pp.nUCE PRESENT seGn ATORY UNCP.~TAINTIES, AND THE 
ACCFr~AATLITY OF SOCh TECH'IIOIlES l!l ann., SIIPPORT. ALTHOUGH 
THF AI'PI TC_TrON OF THESP THcn.roups, IN THE HUNEa OP REPORT 
VASH-l~OO (T4E qf.A<:'T'O .' SApr;,oy STUDY), TO EACH PLANT WOULD BE 
FOR~IDAnLf, , PIIOCAaIl.TSTIC ADPROACH CAN GUIDE TilE D~ClSIO~ 
~A~F'S INVOLVED TN TnE LIC!NSl'~ PFOCRSS. ~RV~~AL EXAHPL1S O· 
T',f 'ISP r. ~ A PR08ABILI5T!~ APPH!'I!'H ARE GIVEN. 7 4 [ dl~K 

AssrS5~v~T TOOLS WILL 8' T,prOJED UN~Er A PLAN SUBHlfTED 'TO 
COIIG~~SS TO T"PROVP DEACTOR SAPPTJ. THE Offl'STlilH OP ACCEPTABLE 
RISK CRTTPRIA WILL BE ADDRESSED I' Tq~ O~GOI"G NUCLEAR 
RRGOLATnRY COH~T~SION (NRC) RE~PABCH PRonRA'. IT IS EIPECT~D 
THAT THR CONTINUED USP OF "ISK ASS~SS·ENT Tf.CHNIQU!S WILL II!LP 
TO I"PPOVE T.II! EFfICIENCY A~D THE STABILIZATION OF TilE 
RFGIIUTORT PROC'SS BT FOCUSING THE ATrE~TIO~ or THE NRC STAFF 
ON TRE r"PORTANT CONTRIBUTORS ~O RTS~. 

FFA P flJRL O':HAVIOR COHPUTP.R CODES 
O!HLRERG, P. N •• JOHNSTON, W. V. + DP.ARIEN, J. A. 

U.S. NOCL!AR REGULA~:>9Y CO"~ISSIO~, VASMING·ON, D.C. / EG+G IDAHO, 
INC., IDAHO PALl~, TD~RO 

TH~ FOP.I. ,o0 ANALYSIS PP.OGRA~ (PRAP) C~PUTEB CODES BEIN~ 
DEV~LOPP.D PI TH, ~IJCLEAR REGIIL!TORY ::OHUSSION (NRC) ARE 
REVI!WED. THP. PPAP-S (TRF STYADY STArE COnE) IS DESIGNED TO 
PP:lVI[\1! INITIAL CO~"ITTON5 rOB fHll'-T (THE TRANSIEHT CODE). THE 
HODRLS CO~TAINFD IN EACH ConI', THE ADILITT Of' TUE RECENT 
'PRSTONS OP TRT CODE~ TO PREDICT E~PF.pnEMTS, AND .TUDG~E~TS AS 
TO THp CODES' STRvNGTHS AND WEA~NI':~SP'S ARE PRESlNTED. FUTORE 
DEVELOP'ENT OF THR fPAP-T CODE TS DISCIJSSED, AND A LISTING OF 
POT ENT IA II T nr.s IBA BLF "OD!LS PORTH F ~ P.C TRANSIENT AND STEADY 
STATR conES ARE DISPLAYED. THP CONTE~T OF TilE ~AT~RIAL 
PROPP.RTIE~ PACIfAr,~ (~ATPRO) IS OUTLH~D. THH "ODULU "ATPBO IS 
ACTIVELY LIN~PD TO BOTH PRAP-T ANO FRAP-S TO PROVIDE A WD,LL 
DOCU"PWTEO AHD CO~SISTEHT SET OF "ATP,RIAL PROPERTIES Fon THE 
FHA P CODES. 

I'HAP pDEL BERAfIOR CO"PIITER CODES - ADDE"DO~ ON F8&P-S3 
"ARINO, G. P. 

o. S. "UCL FAR REGULATORY COft~ISSIOI, VA SHI NnTOI, D. C. 
'PTER THE PREC!DING ARTICLE WA~ CO~PLET~D, TilE LATEST VERSION 
01' THF ~T~ADT STATE CODR (PRAP-S3) WAS DPVRLOPED A~D QUALIPIED. 
THIS ADDRHDUft DESCRI~ES TRE IftPROVP.HE~TS IN FRAP-S3 AS WELL AS 
ITS QDlLlfICATTO/I IN A """OJ!R OP PERP~~~ANCE CALCULATIONS. THE 
STANDA III ERROPS I":JR THP CALCULATION OF A ~II'BER OP OUTPU'" 
PARA'ET~RS ARP PPESE"T!D. 

ASSFSSHE"T OF ~RIS"IC TRIP SYSTEftS FOR COft"ERCIlL POWER REACTORS 
C!"UUNGS, C; .. E ... WELLS, J .. E. + LA"n8Jrr, R. E. 
L1WRE"C~ LUrRftORF LABORATORY, LIVERHORP, CALIf. 

THIS ABTTCI.P. ASS~SSE. THE ViLU- OP SP.IS'IC TRIP (SCRA") SYST!ftS 
('~ CO'"-RClAL NIICLEAR rOWER RHCTORS. f:XPEHIENCES WITH SEIS"IC 
TRIP ST'TEftS ON R~SE~RCH AND TEST RPA:TORS ARE REVI~WED AS ARE 
CURRENT REGULATIONS CONC!UIIG S!lSftIC INST~U"ENTA'!'IO" o~ POWER 
REACTORS. TH~ ADvANTAr.rs ANII DISAIlVA~TAGES OP SEIS"IC TPIPS ARE 
DISCIISSI'D, nD A CO'PARATIV£ RTS~ ASSO;:SSftENT IS 'ADE USI~G 
FAIILT Tn-E TPCHNTOUES. ALSO ·XPLORED IS TH~ POSSIBILITY or 
OSJNG A I'PECIIRSOR SIGNAL f.O" ~u E'RTHQIlA~E TO TRIP THE R£ACTO! 
BPPORV THE AR~tVAL OP STRONG ftOTIO¥. 

SCIlNARIOS OP CARPON-14 "!I.E&SES fRO~ 'rRP WORL~ HU\,;LEAR .'OWER INDUSTRY PPO, 197'> TO 2020 A~D THE 
VSTI"AT~O BAOIOLOGICAL TftPACT 
KILLOfl~If, G. G. • TILL, J. F • 

OU: RIDGE nAT IONAL LABOBATOBT, OAIt RIDGE, T !MM. 
THIS AR'!'TC-LE P'!.FNT~ AN ASSESS"EN~ OF TH! HAOIATION DOSE TO 
THE WORLD POPOLATION AND T~E ASSOCIATED POTENTIAL RI!ALTII 
EI'PECTS PRO' T'IR~" SCENARIOS OF CAQOON-14 N!LRASES BY rHZ 
'!JC'VAR IN OQSTF T BETW EEl 1"75 AND 2020. ~ U:;OH ES OF ilEA L 1'H 
J -Pl . -T _"E DP~TVEO P~.1~ SOIlRCE 7!.~·S THfOUG'1 Til! U5~ Of ! 
~ULTTCO'PARTUNT ~ODI'L 01' TAf r,LOBAL CAPeo~ CYCLE, Dose RATE 
fACTORS BASED ON ClaOON-H SPECII'IC ACTIJITY IN VARIOIIS flR ',ANS 
or "AN, lIfD qULTH EFpEe'" INCIDENCE PACTOPS RBCENTLY 
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PECO~~ E~DED DY TH~ INTP.P~ATIO~A t. CO~~T 5~tON O~ BA OIOLOGICAL 
PROTECTTON (lCRP). THE THREP. SC~~ARl')S POR IIORLOIIIOE CARBON-l~ 
PP.LPA5~. CO,.rOERFn APE (I) A PESSIftISTTC SCENARIO IN WHICH ALL 
TH- CAPBON-14 P~OJ~CTP.O TO B~ P~OOUCEO IN FURL CyeLIS IS 
PELEA5EO, (7) AN OPTI"ISTIC SCENAHO THAT ASSUftES \ 
DF.CO·ITA"INATIOK FACTOR OF 100 POR PIIP.L R~PROCESSING, AND (3) AN 
I~TEP.EDTATF 5CENARIO THAT SIftULATE5 A PHASED IftPR0VEft~NT IN 
THE EFPLUr'T TREAT'RHT TECIINOLOr;y AT RBP~OCBSSING PLANTS. THE 
~STlftATF.S O~ CI,ftIJI.ATIvr POTRNTIAL HEALTH P,FPECTS BASED ON 
I~TrGPATION OVP.R INFINITE Tl"£ (EPPP.CTIVEL! 46,000 Y~ARS oa 
A~OTl"" R HALF LIVES OP CAPBON-14) ARB AS FOLLOVS - 110,000 
CANCFRS "D 7~,000 G·NETIC EPPECTS rRO~ THE PESSI'ISrIC 
SC~NAPI~, 21,000 CANCERS AOO 14,000 r;ENETIC 3FPBCT5 PRO, THE 
OPTI~I5TTC ~CPNAPyrl, 22,000 CA.CFPS A~D 15,000 GENETIC EFFECTS 
PHO· ... ~~ T~TPR'EDIATE SCEN ,\RIO, 100,000 CANCEBS AND 68,000 
Gl"IFTIC ~FF"CTS PRO- Til" CARbON-14 PORKED IN NATIlBE BETWEEN 
lq1~ AND ?020, A'O lAO,OOO CANCEPS AND 2"0,000 GENETIC EFPECTS 
PRO' THP CARrO~-14 rnR~E~ BY TRF O~TONATION OF NUCLBAR 
FXPIOSIV"S FRO" lq4~ TO 1914. rO"PARABLE EPPECTS PRO' T"E 
NA'f'URAI.I. Y FOR,eD CARaON-14 IN STEADY SU"'P IN THE E~VIRO~lftENT, 
AI.SO TNTEGPATFO nVPR 4~,qOO Y~ARS, AR! APPROXIKATELY 66 'ILLION 
CANCEF5 AND 41 ftILLIO~ G~NKTIC EPFECT5. TIIBSE E5TI'ATES ARE 
BASP.O ON A VORLO POPULATION THAT IS A~SUIIEO TO RE'AIN 
STATTONART AT 12.2 BILI.Ir:lN HT~R 2075. 

RAOIOI.Or-TCAt OIlAr.ITY Of TIIP. ENVIRONKENT IN THB UNITED STATES, 1977 
N~CLEAR SAPPTY ~TAPP 

OAK RIOr.F ~ATIONAl unORATORY, OAK RIDer, TPNN. 
EOIT09'S NOT! - THE POLLOW'KG ARTICLE VAS AJAPTED BY THE 
~nCLPAp SAfFTY SNPP FRO" CHAP. 1, rNTRODucrION, SIIII"ay, AND 
CONCL~~TO~S, OP A R~POPT 0" "fHF SA'F. TITLE, WHICH WAS PIIULISIIEO 
IN SF.PT~.eeR lqn OY THE ENVTRONKENTAL PROTECTION AGEWCY AS EPA 
~20/1-00q. TIIP REPORT AND ITS SIIK"ARY HER" PROVIDE SIGNIPICANT 
DA"'A ON OOSg ASSESS~ENT PO~ PVALIIA"!'TNG Til' RADIOLOGICAL QUALITY 
or THF "NVIRON"ENT. 

NIICLEAP PEACTOR oppnATOP LICENsur; 
nIJPSEY, R. J. 

U. S. NnCLEAR PEGULA-:'ORY CO~~ISSIOH, WASHINGTON, D.C. 
THe \~O.TC P.HERGY ACT OF 1954, WHTCH VAS HENDEO U 1974 3Y THE 
ENEPGY 9~ORGA~TZATTO. ACT, ESTABLTSHeD THE qEUUIRE~E8T THAT 
INnlVIOIIAL5 WHO HAD "fHP R~5PON5IBILITY OP OPERATI~~ THE 
REArTORS IN NIICLEAP POWER PLAN~S lIusr HE lICENSED. SECTION 101 
OP T~" ACT STATfS TH· COMKISSION SHALL (1) PRESCPIB~ U~IFORft 

CONnI-rI"'~S POP LICENS I~G I~OIVIOUAl.S ••• , (2) DETERftINE THE 
QUALIPICATTONS OP SUCH I"CIVIDIIALS, A~O (3) ISSUE LICENS~S TO 
SIICH IN!lIVI~UALS I~ SUCH POP~ AS TilE CO~KTSSION ftAT PRESCRIBE. 
TillS ARTTCLE Or5rllSSBS THE TYPPS OF LICP.HSES, TilE SELECTION AND 
TF\INTN~ OF INOIVTDIIALS, AHD THE ADKlNTSTRATION OF THE NUCLEAR 
REGULATORY CO~~IS5ION LICENSING EIA~INATIOHS. 

RAOTOACTIVP. 'ATEPIALS RPLfASEJ PRtJ~ NUCLEAR POVER PLA~TS IN 1976 
nBCKFR , T. R. 

0.5. ~UCLPAR REGULATORY COft~ISSION, WASHINGTON, D.C. 
pn"ASES OF ~AOIOACTTVE ftATEPIALS IN AInBORNE AND LI 'JDIO 
EF~I.II.NTS PRO" rnK~~RCJAL LIGHT WATER PEACTORS DURING 1976 HlYE 
BBEN CO'PI LEO ANO AFr PEPORTPD HERP. nATA ON SOLIO-JASTE 
SHIP~P.NT5, A5 WELL A5 SPLECTEO OPE6A"'ING INPORftATIO~, AR! 
INCLnOf'O. T'I" REPOFT PRO' VHICH THTS ArTICLe IS ADAPTED 
SUPPI..,PNTS EARLIER AN_UAL R!'PORTS ISSUED or THE FORftER ATOIIIC 
ENFPGY COftftT5SION (NOV 00 f) AND THE "ICLUR REGULATORY 
CO~~TSSTON. THP. 197~ REI.EASE DATA AR~ COKPARED WITH TilE 
RP.LEASE5 OP PPEVIOUS YEARS IN T~8IJLAR PORft. IN ALL CASES THE 
TOTAL R~I.FASPS WP~P! DELOW THF LIHTS SPT PORTH IN APl'LICA8LP. 
REGULATIONS AND TN TilE ~RCH"ICAL SPECIFICATIONS POR EACH PLANT. 

THP N~C PROGqA~ Of I~5P'CTrON AND ENPORCPKF~T 
LEDOUX , J. C. + R!'lll'USS , C. 

II.S. NUCLEAP ~EGIILA·ORT CO""ISSTO~, W'S"I~nTON, D.C. 
T~8 NUC~EAR REGIILATORT CO~.ISSION (·~C) REGULATES crVILIAN US~S 
OP NUCL?A~ ~~TEPIALS TO PN5URE TH~ P~OTECTlON Of THP. PUBLIC 
HEAL"'H A~D 5APETY AND TH~ ENVIROH~p.Nr. THE OFnCE OP I~SPECTION 
AND ENFORCP"EHT (IE) OEV!':LOPS AND I~PLEKI'.NTS THE INSPECTION, 
INVESTIGATION, A~O ENFORCE"P.NT PROr.RA"S POi TilE NRC. THE IE 
CONOUCTS rNSPECTIO~ PROG~Aft. POR R".A:TORS Q~DER CONSTRUCTION 
AND n O~EPATTON, NUCLEAR UDUSTH n_OORS, PUEL FACILITIES 
ANfl I)SPI>S OP 9ltCLEAR ~ATERHI.S , AND ALl ASPECTS OP rHE 
SAPEG~ARDINr. OP PACII UIes AND HATERIAL5. RECENTLY THP. IE DEGAN 
I"PLP.~ENTIN~ A PPOGRA~ THAT IIT~L PLACP INSP~CTOPS ON SITE AT 
NIICLEAR POvr,q PEACTORS A"D WILL PROVTOP POi NATIONAL APPRAISAL 
OP LICEN~"P PPPPOR~ANCE ~ND POR AN EVALUATION OP THE 
EPFPCTIVEN •• S OF rHE INSPBCTlr:lN PROGRAftS. 

R£ASSESSK!NT OP TIIRBnE GENP.RATOR PAILIIRE PRODABILITY 
~IJSII, S. II. 

BATTELLP PACIFIC NonTHV·ST LABORATORBS , eICHLAND, VASH. 
A PRF-VIOIIS ARTICLE IN NUCLEAR SAPETY ASSESSED THE OYRRALL 
PROBADILITY (P4) OF N~CLRAR PLANT OA'AGP. 0111'. TO TURDINE 
FAILURES AS A PUNCTION OP THE con8INEO PROBlBILITIE. OP TURBINE 
PAILIIRE AND EJECTION OP AN EN"RGETIC ~ISSILB (Pl), A KIS5ILE 
STRTrING A CRITIrAL COKPONENT (°2), AND SIGNIFICANT DAKAGE 
OCCOR~I_r. TO TAl'. COftPONEHT ( P.l). OOP TO QUESTIONS RAISED 
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CONCEPNHG THF ~ErIfOrOLOGY USr.D, THE VALUE OF PI HAS BE~N 
PEASSPSSED, USING A SO~EWHAT ~ROAD~R DATA DlSE AND OTH B R 
"ETHODS <)F DATA AMAlfSIS. 'rHl RANGP. OF INSTlNTANEOUS TUR 'UNE 
FAlLIlPE 9ATES CONSIDERED HL"ANT ~O NUCLEAR SYSTH~S IS 1.1 X 
10(-~) TO 1. I • 10 (-4) peR TURnlMF T~A8 IN THE CORRENT AHTICLE 
COII1'ARPD TO A VALOE OF 1 X 10(-5) PER TURBINE YEAR IN TilE 
PREVIon~ A PTICLE. 

FISSION GAS REL~ASP. rRON FO"L AT HIGH BUPNIIl' 
HEYER, P.o •• BP.fEP, C. E.' 'OGlEWEDl, J. C. 

u.S. NUCLEAR REGUlATORf CO"~ISSION, VASHING"ON, D.C. 
THE R~L£ASE OF rrSSION GAS FRn' FURL pelLETS AT HI~H BURNUP IS 
RP.VI~VPD IN T~O CO~T~XT Of THP. SAr!TY A~AlYSIS PERrOH"BD FOR 
PEACTOR LICENSE APPLICATIONS. LICENSING ACTIONS THAT WERE TA~EN 
TO CORRP.CT DEFICI~~T GAS RPLEA5E "ODPLS USED IN THESE SAFETY 
ANA LJS ES A BE OFSCRI OED. A CORP ECTION fUNCT ION, WH ICII WA S 
DEVELOPED BY THE NqCIEAR REGULATOPY CO"ISSION STAfF AND ITS 
CONSULTA~TS, IS "RESENTE'. RELATED INrO~~ATION, INCLUDING SO~E 
PBEVIOUSLT nNPUBLISHFD DATA, IS ALSO SU'"ARlZED. TilE ARTICLE 
THOS PRnVIDES GOIDANCE POR THF. ANALTSIS or HIGH-DURNUP GAS 
BELPAS! IN LICENSING SITIIATIONS. 

APPLICATION OF REACTOR SCHAM EIP!RI8NC"E IN RELHDILITY ANALYSIS OF SHUTDOWN STST ~'S 
EDISON , G. E.' G~RST"rF. ~. T. 

u.S. NUCLn8 ~EGULATORT CO"~ISSION, WAS IHNGTON, D.C. 
SCRA' EXl'PRIPNCE AT A LIQUID "£TAL COOLED FAST BREEDER REACTOE 
(LH9R ) AND I q cn"r:RCIAL I.IGHT WATER REACTORS (LWRS) HAS B~rN 
REVIEWED A NO ANALTZED FOR APPLICATION IN TilE nELIA~lLITY 
ANALYSIS OF L"FBR SHUTDOWN SYSTE~S. THf DATE AND REACTOR POWEa 
POR r~CH SCRAM WERP. COHpIL£O ~~C~ ,ONTHLT PLANT OPERATING 
PEPORTS AND p~R6nNAL CO"~U~TCATIONS WITH PLANT OPERATING 
PERSONNFL. TIIF SCRA" FR!QU~NCf I~ TH! PIPERI"ENTAL BREEDER 
rEACTOR II (PBR-TIl HAS DEEN HlGRER TH A~ THAT IN CO'1EH C!AL 
LWOS ~fl:AUSE OP ITS CONS£RUTIYR SflurDOVN SYSTEM DE;IGN WHICII 
l , l'.ADS TO ~ORE SCRA"S rRO~ "INOR CAUSES. THE SCRAM PBp.Que :ICY OP 
T'IE EBR-II HAS DECLINF.D PAPIDLf WITH OPERATING EXPERIENCE AS 
SONF. OF 'II' OVPRLY CONSERVATIVE SCPA'S ARE ELI~INArED. THE 
rB~-Tl DATA TRP.ND AND M'~EP FACTS S1GG!.ST T:IAT TRE SCRA" 
FREQUENCY J'flR LARG" L~FDOS IS LIKI'LY TO 8P. IN 'lHE SAU GENERAL 
RANGE AS THAT fOP CO""ERCJAL LWIlS. T~E SCRA~ fREQUENCY C'IRVE IN 
LWRS RP.SE"BLES A RELTADILIlY BATHTUB CURVP-, WITH TUE USEfUL 
LIfE PHASE OF OPERATION LEVELING OFF AT ABOUT 2.5 SCRA"S PER 
YEAP. A WFIBIILL nISTRI~UTION APPP.ADS TO REP~E5ENT THE DATA WELL 
IN THB EAPLY LIFE PORTION OF THE CORVE. NO SIGN OF A VEAR-OUT 
PUASE IS EvrnENT ArtER 16 fEARS OF OPERATION. 

THE SEPARATION OF EI~CTRICAL EQUIP"EMr AND SYSTE"S IN NUCLEAR POWER PLANTS IN SWl:DEN AND THB UNITED 
STATES 

REISCH , f. 
SVEDISH NUCLEAR POWER INSPECTORATE, STOC~HOL', SWEDEN 

DESIGN CRITERIA fOR THE S!PARATION OP CLASS IE EOIJIP~EN':' AND 
SYSTP"S AND THP. SP.PAPATION REQUIR!~ENTS AS pRACTICEU IN ~UCLEAn 

POWER PLANTS IN SWEOFN AND IN THE uorTED STATES ARE COKPARED • 
SO~F. EIA"PIES ARP. USED TO SRO~ HOW THESE SAFETY BEQUIRE~eNTS 
INfLUENCE CABLIN'1 INS'rALLATION AND CONTROL ROO" DESI"N . ALSO, 
BRIEFLY OIscnSSEn TS A DESIG~ fEATURE USED TO SUUT DOWN THE 
REACTOR IN SO~p. POVPR PLANTS IN OTHER COUNTRIES WII".N ACCESS TO 
THF CONTROL noon IS CONSIDERfO TO BE roo HAZARDOUS FOR ':'HE 
OPERATOR. 

PROTECTION OF THE THYROID GLAND IN THE EV EN!' Of RELEASES or RADIOIODINE 
NUCLBAR SAffTY STAPf 

OAK RIDGE NATIONAL LABOPATORY , OAK RIDGE , TRNN . 
EDITOP ' S .OTE - THE 10lLOWING ARTICLE WAS ADAPT 0 BY THE 
N~c"LEAR SAFET,. STArr FRO~ ~ REPOPT O· tHf. SAME TIrtE WHICH VAS 
ISSUED AryG. 1, ' ''71, BY T~E NATIONAL 0 U NCIL ON 8lDIATION 
PROTECTION AND ~EASIIRF"ENTS AS "CRP REPORT NO. 55 . T"~ g E PORT 
AND ITS SU""ARf HERE PROVIDE OSRfOL DATA ON "INljIZI~G THE 
EffECTS OF AN ACCIDENTAL RADIOIODINP. RELEASE. 

~EDICAL AND LEGAL I"PLICATIONS or , LARG! RELSASE OF RADIOIODINE 
HETTLER , r. A., JR.' KELSEY, C. A.' BAHAM , ft. S. 

THE UNIVEa~ITl OF NEll "EX ICC' , ALBUQUERQUr: , N.". I fRANKLIN PIEBCE 
L AW CENTER, CO"C09D , N. H. 

DATA 1RO~ NCRP REPORT ~O . ~~ eY THE NATIONAL COUNCIL ON 
RAqIlTIO~ PROTPC"'ION AND HHSUPEllfNTS ARE IISED IN A 
HYPOTHETICAL REL~ASE SITUATION TO DELINEATE TU~ POTENTIAL 
MEDICAL AND LEGAL PR08LE~S THAT "AT ARIS~ rRO" SUCH A RELEASE. 
IN ANALYSIS Of THESE PROBLJ::~S INDICATES THAT THE EFF~CTS Of 
RADIOIODINE RELEASE ARE THf HOST I~PORTANT A~D TIIAT;UIDELIN"S 
FOR COONTP.R"EA5URES AND FOLLC*-UP ACTION ~OST BE DEVY-LOPED AND 
PRO"lI L GATED. HODEL GIIIDELINP.S t1ASED ON THE HYPOTHETICAL 
RUEASP 'HE rRESE NTED AND DISCII'lSED. 

STEAH GfNEPATOR TUB~ FA1LnRos - WOPLD EXPERTPNCE IN WATER COOLED NUCLEAR POWE~ &~ACTORS l~ 1 916 
TATONP. , o . S . ' P'THANIA , R. S. 

CHALK BI V EP NUC LEAR LAroHTOPTPS, ONTARIO , CANADA 
A SURV!T VAS CONflUCTED Of EXPERIENCE WITH STEA"-GEHERArOi! TUDES 
AT NnCLEAR POVER STATIONS DULING 1 97~. PAILURES WERE REPORTED 
AT 2~ onT or 68 WATER-COOtED HACTORS. THR CAUSES ;)P THESE 
FAILURES AND TilE REPAIR AND INSPECTION ~POCEDIIRES DESIGNED TO 
COPE WIT~ THE" ARP. Sn~~AqIZEL EXAMINATION OF THE DATA 
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t~ryTnToS THAT CORrOstoN VAS TilE "A ,I:11 CAUSE nP STgA~ GEMERA"'O R 
TUD~ FATLn~BS. np"OVF~P.~TS AP E JlEgD~D IN STUn ";E~BUTOR 
Dp<;rG~, CONnENSER T~TP'GRT'rJ, AND SECO~DARY WATEK CRB~ISTRY 
CONTROL. 

OCCUPATIONAl "AnIATID~ ! XPOSORE AT LI~HT VA"E~ COOLED NUCLEA R POWER REACTORS, lq6q-1976 
JOHNSON, L. A. 

U. S. N nCL PAR REGULATORY CO~ftISSIOJl, WASHI Nr.TO" , D.C. 
TqIS ARTrCLE, WHTCH IS ADAPTPD FRO~ A ~gPOBT RY THE NUCLEAR 
~EGUUTOPY CO"~ISSrON (apPORT NrlRPG-Ol2)), PIIESENTS U UPDATED 
CO'PILATION OF OCCUPATIO~AL &AOrATION lIPOSORES A':" COftftEBCIlL 
LI~HT VATP,R COOLED NUCLEAn POWE~ BfACTORS FOB THE YEAPS 196q 
THROU!;H 1'176. THP. INfORftATTON IN THts IlOCU~~NT VAS DERIVED FPon 
REPORTS SUB~TTT~n ANNUALLY TO THE NU:LEAR R!GDLATORY CO~ftISSION 
TN ACCOqDANCf VI"'I! REQUI9 ~"EIITS OP THE T ECHN IClL SPE<':IF lCATIONS 
fOR INOIVIDUAL PLANTS. AN ADDITIONAL q LIGHT WAT~R ReACTORS 
CO'PLETP.D A fUI L CALPNDAP TEAR nr CO~~ EPCllL OPERATION POR THE 
PIRST 'I't~v n 19H, INC8P.ASI~r. THE T:lTAL Nn/lBER nP OPEHA~ING 
HrlCLE~R PDWgR PLANT~ TC ';1. THE NonSER or PERSONNEL .10NITOR!D 
AT LIG"~ WATPR Rl'ACTORS INCR~A~P.D ABOOT 14 PERCP.NT IN 1976, AND 
THE Hr.~AGl' C"orL~CTIVE DOS E TO PP.RSO~Nn. (~AN-RE~S PlR 
P~~CTO R-V~A ~ ) IN~RrA!'PO q n!,~Cf1;T OHR TH! 1975 HEBAGE. THE 
AY ~ nAr:" tO~Br.R 'If np.PSONH~L h ~COI · IN"; 'l'ASO~ABL E F.l~OSURE PEB 
P!ACTOR INC~EA~ED 7 rEBC~'T, 'NO T~B AVpqAG~ EX,OSURJ PEP 
IN~nIDlIAI. I~ 197~ VAS 0.1 a r, PH Pf.P.;QN. 

TWENTT TEA"S 01' HPClrA~ SAPETY 
r CTTRILL, W. B. 
OA~ F1Dr:~ N~'IONAI LA'lO~A'!'ORT, OU Rln!;L, T EU. 

THTS AR~ICLI' CO"'E~OPATPS 20 Y~'IS 0 .. NUCLEA9 :' A,'tTY BY 
R?VIE ~ INr. THP. qT~·OR.CAL nAC~r,<oUND SURPCU"DI.G ITS ;£~ESIS AJO 
ITS ~Y()[. lITIr~ TNTn ""F rprI1TABI.~ JOnRNU IT IS TO'AY. TilE 
JO'IR~AI. , WHICH S"'H':'EO AS A S :ALL QIJAP'I'EqLT PUBLIl:ATION, I; AS 
GPOWN TO A WTDoLY PlCOGNIZn p~~p P~~IEIIPD UIKONTHLY Rt-VIEW 
PUBLtCA"'rON. T"IS AP-ICLE PRESP.NTS A BI.IEF REYIEW 01' TIfE 
PERSON~~L ~~SPn~SIBL' POR -HP SOCC!SS OF THE JOURNAL, TII ~ nAIT 
CIIANr,FS THAT "AV~ TA"!N PLACE, AID Till' RECO";IITtoN THE JOURUL 
HAS q"C!'IVrD. 

NUCLEAR PO.~~ RI'ACTOR DPCOft~ISSIOHrNG 

LAGQ'RnTA, T. S. 
""CLEAQ EHoRGT SEFYTCES, INC .. DANBURY, CONN. 

TnrS AP-ICLP SQ~'A~I!f.S TR~ ftAJOR PINDINGS OP AM EVALDATIOW or 
SEVZ~AL ALTERNATlfP.S rOR DECC'~ISSTOHIHr. 1100-/lV(E) NOCLEAR 
rOJ1 9 ROACTORS. T~E 1'VALUATION nCLU~Itr. TIlE TECHNICAL 
FEASI~ TL I-Y OF OK:O~'TSSTONt II': AND T;fP. COSTS, SCH EDULE, 
F~'T'OH,oNTAL T~PACTS, AII0 OCC'IPATIO'AL EIPOSOHES PnR THREE 
D!cO'.IS~IO~INr. ALTEJNATIVES - ~OTHPALU~G, ENTOMBMENT, AND 
PRO~PT R E~ OVA1 n .. RADTOACTIVE COftpON°'TS AID DIS'U!LIMG. IN 
ADnt"'ION, TVO CO.~INATIn~S Of ·R~So ALtERNATI'ES VERE EYALUATED 
- ~OT~BALI ING O!LAY~D RE"OVAL AND nS~ANTLlIIG AND ENTOftB"ENT 
DnlYpD RE~OVAr. ANn OISftANTLIHG. THE EVALUATION OE/IONSTRATED 
THAT NO NEV TPCHNOLOGT IS RPQ'1 IR ED TO SA PELY DBCOnftISSION A 
LARG~ PDWER REACTOP. THE PRO"P'" RE"OYAL OF RADIOACTIVE 
CO'PONBHTS AND DTSftAHTLIMG AlTEBNATI9~ IS THE HIGHB3T IN COST, 
REOUIRI~r, APPRO"\"H ATFLY 150 nILLION AND APPROraAULY 6 TEARS 
TO RO'OV~ ALL STROCTURFS AT TH! END or USEFOL LIFE. THP: 
RAOTlTrO~ P.lPOSUPES 'ND ENYIBON'ENTAL IftPAC1S ABB LOW ~OR ALL 
THE ALTERN ATIVES 51) THAT DECO""ISSIONI ~~ CAN BB ACCO"PLISHEO 
WITHOUT nNDUp. RIS~ TO PUSLIC HEALTH AND SAPSTY. 

RVPORT 01' TH~ ~qC R1S~ ASSlS~~ENT B!YI/!w GROUP ON TIfE REACTOR SAFETY STUDY 
~RC RIS~ ASSfSS~£NT REVIEW GP. 

U. S. "nCLEAP ~!GnLATOBT CO"'IS510N, VASHINt;TOW. D.C. 
EDITOfi'S ~O~~ - TH1' PIS~ ASSESS~ENT qPVIP.W r.ROUP 01' THE NUCLBAR 
RI'GULA'!O~T CON"ISSION (N~C) HAS CO.PI. I!TI!O ITS REVI~V AKD REPORT 
C~ THP ~!ArTOP SAF!TT STD~T (PPPORT VASH-l'O~. THE SEVEN 
ftf~~E~ I~DEPFMn!Nr ASSPSS~!~T GPOUP, HFADED OJ OR. HAROLD LEWIS 
OF TH~ ONIVERSTTT OF CALIrCRNIA IT SANTA BARBARA, VAS lPPOI~TED 
BY N~C H lq17 TO CLAPIFY THE ACRIoV~~EHTS AND LINIT .\TIONS OF 
THf R~ACTOR SAFETY STUDT, SO~P.TIftES CALL~D THE BAS'''~SBN 

REPCP'", A~O TO ASS~SS THE CO'"EHTS MADE CN IT. THE R~ACTOR 
SAPETY <;~"DT WAS SPONSORED FIPST BY rilE POR"BR O.S. ATONIC 
ENERGY CO~HI~SION UO lATER BY NBC. TIfE GROUP Of ~l:r!NTISTS 
ALSO VAS -0 Df.VELOP fOR ~RC lDVICE 'NO R ECO"~ENOATIO~S CN THE 
rlrrrlP~ DPV nOPft!NT ANP nSE OF 'IS~ 'SS P.SSN!IfT ~P.THODOLOGY In 
THE "l!;'ILATOH AND LTC"BNSH" P~OCESS. THE REPORT COHTlIN3 
1Il"t:R'ln< FINDI~G< AND kECO',PN)ATTONS THAT NBC IS ~o~ 

CO~SI'lEqr~". SINJLE COPIES OF ~H[ PEPOtT, D~SIGNATEO 

N'IRrG/CP-040a, CAN BP OBTIIKF.D ~Y WRITING TO THE DIYISIml Of 
TECHNICAL H Fnp'Ar ION AND DOClHl'NT CONTROL, O. S. NUCLEA R 
arGULA'!''»Y CO'"ISSlON, WASPINr.TO', D.C. 20~S5. 

SYNOPSIS Of THP. OVq BLOWDOII~ HEAT-TRlISP!P Pllor.un 
'WRNETTP., r,. v •• ~O~ZI. r;. L. 

r.PNERAL P.LECTPIC COftPANT, SAN ,JDSE, CALIP. 
SIST!" PERPQR~ANr! A~D ~HER'AL aESPONSE CHARACTBRISTICS OF 
~OILTNr. WATP.R PEACTORS (BII~S) DUPING rHE INITIAL ~LO~DOWH 
P~~S~ rlNnER I.OSS Of COCLA~T ACCIDENT (LOCA) CONDITIONS WEBE 
INVFSTlr,ATEO IN A SCAI.P.D TEST APPARATUS. A NU"BlR cr INnEBEHT 
CGOLIN; 'EC"HANTS'S W!P! neSERVED ro~ WHICH NO COEDIT IS TIKEN 
IN T~! C~PPP.N'" Bwa LOCA ·VALUATIO" HPoTHOD. TH! CURRENT /lET HOD, 

• 
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WHEN APPLTEO TO THE TEST APPARATUS, SHOWS A SUBSTA~TIAL ~ARGIN 
I~ TII~ PR~"ICTIO' O~ PEAK CLADDING T~"P"~~TijRB. SP~ClrIC 
PIIENO"ENOLC1TCAL "OOEL IMP~OVE"FNT~ HE RBCU~MENDIlO. 

TilE D:JP. I~TRijSTON O"'TPCTIO" SYSTE~S HANOBooK 
"ANGAN, O. L. 

5A NOrA LA RORAT'RIES, A L8UQU·~?U., '. M. 
TUTS AR1'ICLR RFfIF.WS TH~ INTRUSION DETr:c1'tON SYST~N1 H~N~BOOK 
THAT WA5 PRP-PARro 81 5Aftl'll 1.ARORATORI",s poa THE u.s. 
OEPART"P.~T or EN~PGT, OrYIC!: OF SlfE:;UA"% AND S~CJB[Tr. TlfE 
PURP05! OP Til" H"QBDOK 15 TO 'RovrD~ INrORnAT[O" P~RTI~ENT 
TO T~P 5~LEC'I'I(1", PROCURE"FN! , rNSTALLATION, TP.STI' ,i, AND 
"AINT"N'NCE or THE ELEN"'TS or A. INfRUSTOIl OETECTIO, SYSTE~. 
THESE P.I. P." r.NTS INC LU DE INTrUOR UO Et T1'RIOR SENSORS, A LAR ~ 
ASSE~S".NT ~O"IP'.NT, AND ALA R" RPPORTING EQUIP"ENT. TH~ 
Hl"O"OO~ AI.SO CO~TAINS A OISCI/SSION OF ROI THESE !U"E~TS CAN 
B2 I1TEGPA'I'''0 IW~O A~ OP~RATJONALLY ~FrECTlVg SISTe,. 

HANOLTNt; ANn ~TOPAC:E (IF 5PE~T PUEL PRO~ I IGHT ~AT!R CTORS 
NUCLr.Ai SAF"~f STA·P 

OAK RID~! NATIO~AL lABORATORY, OAK ~JOGE , T"~N. 
THIS AP"'lCI.Y. HAS BEPN AOAPTf.O I'RO" THE EX~CUTIVE SU1HART OF 
THI' "nCLEA" P~G"l~~OPY CO~·T9STON CNPC) REPORT, GBNE1IC 
ENVTnON~E/l TAL T~"'CT STATE~ENT ON HANDLING '"0 STOR";£ OP SPENT 
LIGHT WA'!'I'" POWEP PEACTOR ~lIrt (NqPEG-OIIO~). THE R~POPT WAS 
rRPPAP ED RT rHo NPC STAFP IN 1~SPONSP 10 A OH ECT1' E PR O~ THY 
CO"NISSIONI'RS. T~AS"OCH AS TH"PE HAVE DEEN - A~D CONTl~U ~ TO BC 
- STG~IDTCA~T P~LICI OEVELOP~ENTS sr~cp THE NRC'S DIaE~TIVE lAS 
IS50P:>, TM IS T'P~CT STAT'"ENT IS CON<;lor- nED TO Bl: ~N I~TERI' 
ACTION, NOT A PI~AI SOLUTION. TII~ RrpORT COVERS TnE rOLLOVING 
CONC!RNS - (1) EVP .CT EO ~ AGNlTO nE (IF r H~ SIIOPTAGE or STORAGE 
CAPACIT'; , C') TH~ OP','IONS FO~ DULING WITH THE PR08L :' ~, (3) A 
COS T I'l~E~IT HAtfSIS or T !!E S~ I'I'TIO"~, (4) TH! I~PACIS or 
ADD1TIO"'. ~'ANSPOATA~iON nr ~ rEP;T PUELS, AND (~) TH ! N!!O rO f 
-ORt REGULATrONS A"D G'IIDUcr. THl' sruPY CONCLUC.t:3 THAr rilE 
STORAG!' 1" S~E"T POEL IS ~ wfLL rS"A"LISHED TECHNOLOGY, TIIAT 
'tHE ANOI/NT OF Si'''~T 'Uft P·OUIRIN'; AWAY-1'R()~-ReACTOil STORl ';P, 
IIY YEAR 2000 IS .OT 'lIEAT, UD THAT rH r "~'IRON"ENT.\L I"PAC' or 
fITHfR AT-RY-ACTOR OR AWAt-rRO'-~EACTOR SPENT-PUEL STORAG~ IS 
USrGWIFIC ANT. 

THP. I'Il'T~l'H"'H OOP. AT' CLEANING CONFERENCE 
BnU~Y, R. A.' ~OELI. ER, O. V •• UNDP.RHILL, O. V. 
rIRST, ~. W. 

U.~. ~ DCL UR REIl'ILA"OR I CO~~I5S ION, WASHY NGTON, O. C. / HAR VARD 
UNIVPRSITI, BO~TON, "ASS. 

TH! FIFTEENTH DO~ AIR CLEANING CONrERENC~ WAS IIELD AUG. 7-10, 
1978, TN OOS'I'ON, "ASS. THE ))1 NUCLEAR ATR CLEANING SPECIALISTS 
WHO A"'TEN!lEO CA~· 1'RO" GrJnR~~!~TAL A3 EN CI~~, EDUCA ~IONA L 
INSTITUTIONS, NlTIONAL LABORATORIES, AND ALL AREAS 01' INDUSTFY 
AND I.CLI/DEO RFPRE5ENTATI'ES ,~O, THE UNITEJ STATES AND 10 
FOPY-IGN COUNTRrrq. "A.10R TOPICS OISCIISSEO D'IRI~G TH"- CONFERENCE 
VERr. WAST!' TREAT"ENT, I"CLUDING VOLn~' R~OOCTION A~J 
PR!PARATTON 'OR ~TORAGP', THE RE~OVAL OF TRITIUK, CARilOH-lij, AND 
OZONE, C(lNTA1N~!~T or ~CCIDElITAL RHP.ASr.S, lOSORBBNTS lND 
ABSOR'IE~TS, THE TR"lT"!':N'" Of or· r,'SES rno" CHEMICAL 
PROCESSING, A~ROSOL .ERAvtOR, I.A90RA"OR! A.O IN PLAC3 rILTEP 
Tr.sTI.G "~T"On5, AND PARTICOUTE 1'ILTRA'I'ION. THP. co~rERR~CR 
FOCO!'lED ON NEW ill'S !ARCR llEV8LOP~r.~T5, NPEOS, AND R~rINEHENTS IN 
AIR CLEANING STST!~S AND CO"PON~NTS. FESURCH TRB~D5, 
ESPr:CIALl.Y TN POR~IGH COUNTRIES, APPElP TO 98 MIlVIN" AWAY FROK 
RAOIOIOOINf. AND TOWARD NOBLE-GAS R~LEASBS FnO" POV2R REACTORS 
ANO THB 'I'REAT~ENT or VlRIOUS CH!NICALS CBOTH RADIOACTIVE AND 
NONPAOIOAC"'IYE) RnEASED nURI~r; THV, :n!,;~ICAL PROCESJING 01' PUEL 
P.LE"ENT5. N~W CRALLENG~S ARE ~"r:RGING TO I"PROVE THe SAFETY AND 
LOVER THP' COST OF DISPOSAL OF CONTA"IN ATFO AIR CLEANING 
CO~POMEHTS UII '" RP'onCE SPACF REQ"I~E~£NTS roa lIR CLBANIIlG 
SIST~~S AT RE'CTnR STATIO"S. RFLIABL! AND ACCORAT! 'O.I~ORING 
OF BFLY-ASPS CONTINUE5 AS AN p.Lusr'E GOlL, RUT IT HAS DE!. 
POI NTEO OUT TlfAT CARErOL A~ALfSrS OF l' ATtn E DATA ON OPERATING 
COftPONF'TS IS I.I~ELY TO LEAD TO I"PROVEKE'TS I~ rUTIIQE DESIGNS. 
I"PPO'r.o T'!STUr. TP.CHNIQUFS FOR VrRlrrING THE SUITABILITY O~ 
SYSTP."S AND CO~PONE"TS PrJP "UCI.PAR SBRVICE CO~TINUE TO BE 
E"PHASBEO I!Y TH05E IN THE AIR CLEAHK/; UDUSTRY. U OVZRVIEV 
or WEST·~" EnqOP!':A~ AIR AND GAS CLBA"rN~ CO~CERNS A~O P8\CTICES 
INDrC'T~S ~A"r AREA5 OF CO~ftOH INTBR~ST VITH U.s. A~O CANADIAN 
SCIENTIS'I'~ "D EHGIMERRS. 

BROINS PEFRT CHARCOAL ADSOPBER INCIDENT 
"lTS, '1 ...... 

OAK RIDGE 'ATTONAL LABORA':'OBY, OAK RIJ/;!, TEH~. 
TPIS AP"'YCLE ~~YIEWS THE TB~PEPATOPR EICUPSION IN THE CHARCOAL 
ADSOPBER BEDS or THE BROWNS p~nRI lInT) OFF GlS SYS!'E" THAT 
OCCURFlO 0" JULY 17, 1977. SIGNI~rCANr T~"PBRATURE HCRBASES 
HERF "~P~9IENCf.0 IN THE CHARCO~L ADSORBER BEDS WHE' CHAqCOAL 
PINES VEPF IGNITED BY "H~ rr.IfTTION 01' A CO~9'ISTIBL~ ~IXTIIBE or 
RIOROGD" ANn O~Tt;E~ II T~E 01'r GAS SIS1'E~. T~E BROW~S 1'naT 
orp GAS SI~TP. IS OE~CRIBED, ~ND EVENTS LE1)IK~ UP TO AND 
SORROUNnI~G 'I'H1' I~CIOENT APE OISCU5SBO. THE FOLLOV-UP 
I1VFS'I'IGATJO. PI TP.RN!SSEE HLLH AOTHORITY AND IJEN!RU 
I!LFCTRIC rO~PANT P!RSOU!T. AN" Tnrll R!':C O"H!NOATIONS F03 
SISTB" A"D OP'RATTONAI. 'ODIrICATIOHS ABE SII1KAarZBD. 
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A REVIEW OP 5AFf-TY RPLA"'~D P.V?NTS AT NlICLEAR POWER PLANTS AS REPORTED III 1971 
SCI'TT , ~ . L •• r.AT.LAHEP , R. ~ . 

OA~ RIDGE ~ATTONAI. LABOPATORY , 011{ RmG~, TENN. 
THTS APTICLE REVIEWS "'HE R~PORTS OF SAPETY RELATED EVEN7S AT 
LIGHT U"'PR REACTO~ NIICLEAR POWER PLANTS SUB"ITTED IN 1977 TO 
TP'D U.S. N~CLPU PEGliLATORY COK~ISSIOH. THr. REVIEW COVERS 1222 
REPORTS PRO~ BIJILING WATER REACTOR FACILITI~S AND 1780 REPORTS 
FPO. PRfSSnRI'!C WATER REACTOR PACILY'rIES. INPOR/UTtoN IS 
PR8SENTDD IN TABLPS LISTINr. TNSTRU~ENT PAILURES , BQUIPKP.NT 
FAILnRES , SYSTEKS IHVOLV!D, CAIISES , nFlCUNCIBS, A~D TI8ES OF 
OCCIIRRENCES (I. E., REFUELING , "ESTIN~ , OPERATION , 08 
CONSTRUCTION ). THE TABLES GIVE THE NUK BER OF REPORTS CONCERNED 
WlrH EACH LISTED ITE~ AND THEREFORE IHDICAT~ THE PBEQUENCIES OF 
EVENT~ AND THOSE EVENTS WHICII SHOULD RECEn! "ORE ATtENTION IN 
TH~ POR~ OF "ATNTP.~A~CE A~D TESTING TO I"PROYE PLANT 
PELHBILITl ANn SA PRTf. 

NUCLEAR POWER PLANT SAFl'TY IN DEVELOPIH;; COII"TBIES 
ROSEN , ". 

l~TERNATIOHAL ATonIC ENRPGY AG~NCY, VIRNNA, AUSTRIA 
SY 1'1QO THP.RI': WILL BP. CO"ftERCIAL NlJCl. P.AR POWBR PLANTS IN 17 
CCIJIITRI".S TRAT A'H! PRESENTLY CONSIDERED INDUSTRIALLY LESS 
DEVP.LOP"'l. ONLY RECENTLY HAS 50"1' ATTENTION REEN POCUSED ON THE 
ADDITIONAL AND SPECIAL NUCLEAR SA'1'TY ASPECTS OF TRESE EXPOBTED 
POI/ER PACILITIES. THIS ARTICLE DISCUSSES THES~ ASPRCTS, IN 
PARTTCULAR THP. NO~STANDAPD NATURE 01' 'liP. E~PORTBD NUCLEAR 
FACILITY A NO TH1' NON II NIFOR' SAFETY STA NDARDS AND REQUIRMEHTS 
THAT ARP. USED. SIIGt;ESTIOHS ARE "ADr PO~ RAISING THE LEVBL OF 
THE I~rol!TANT REGULATORY EFPORT IN THE LESS DEVELOPED 
COUNTRIES BY UPGqADING THE TRlDITIONALI.Y SUPPLIED 3ArETY 
DOCU"ENTATTON, PRl~CIPALLY BY THE USE OP A SUPPLEnE~TABY 
IN!ORftATION REPORT WRTTTF~ SPl'CIFICALLY POR A SftALL8R AND LESS 
TECHNICA1.I.Y QUALTPTlln STAPf , ~ND BY ADDRESSING THE N~EDS OF 
S~ALLER COUHTPIE~ IN THE OPERATING REGULATTONS (TECHNICAL 
SP~CIPICATTONS fOR OPP.RATION ) . FINALLY Til' SAPETY ASSISTANCE 
AVAlLADLE PRO~ TIIP. INTf.RNATIONAL ATOUC ENERGY AGnCY ( IABA ) AS 
WEL L AS PRO" NATIONA l . ORGANHATIONS IS OUTLINED. 

THf AEPIAL ~EASURr~G S!STp.ns PROGBAn 
JoeST, ,I. E. 

EG AND G, INC. , NORT~ L'S VEGAS, NEVADA 
PG AND G , TNC., HAS nEVELOPBD ~OR THE DEPARTftBNT OF ENBRG Y 
( OOE) A~ APRIAL _BASURING SYSTEKS ( A'S) PROGRAK DBDICATED TO 
ENVIRON"P.NTAL RBSEARCR AT PACILITIf.S OF INTBRBST TO DOE , TUE 
NUCI.RAP ~EGULA'!'OR! COKftISSION (NRC), ANn OTHER FEDERAL 
Ar.ENCIES . THP A'S WAS ORTGINAL!.! CR"ATFD TO eEASURE NUCLBAR 
RADIATION, TH? PROGRA. SCOPF HAS 8PEN BROADENED DBAKATICALLT TO 
INCL'IDE A WIDE VAPTETY OF REnO.,.E SF.NSORS - .ULTISPBCTRAL AND 
nAPPING CA'ERAS, OPTICAL AND INfRAPPD ftllLTISPECTRAL SCANNERS , 
AIR SA"PLINr. SYS'"EftS , AND ftETEOROLOGICAL SP.NSORS. TH! AKS 
"AINTAI~S Sf.V~N AIBC6APT AS SURV!"! PLATFORftS , 80TH FIXED WING 
URcnA FT ANn HBLICOPTERS. PHOTOGRAPHT , SCANNER IKAr.ERY , AND 
RADIAT ION 'lATA ARE PROCESSED IN DEDICATED, KODERN LADOBATORIES 
AND 1SBn FOR A !!ROAD RANGB OF ENVIRON" ENTAL I"PACT STUDIES. A 
GRAPIIIC OVERVHW SYSTE" HAS DEEN nEVELOPED POR BFfECTlVE 
PRESENTATICN OF ALL TYPES OF REKOTRLY SENSED DATA OBTAINED AT A 
FACILITY OF INTEP~ST. 

RISK Df.NBPIT BVALUATTON POR LA~GE TECHNOLOGICAL SYSTB"S 
O~RENT , D. 

UNIVERSTTY 0' CALTPORNIA, LOS ANGEL" "S, CALIF. 
THP. RRLATBD rOPTC5 OF BI!'~ BPNEF "r ANALYSIS , RISK ANALYSIS , AND 
RISK ACC~'TA " cr CRIT~ TA ( HOV SAFB IS SAfE ENOUGH ) ARE OF 
GROWING B PORTANCE. AN INTERDISCiPLI'A PY STUDY ON VARIOUS 
ASPPCTS Of' THf.5E TOPICS, TNCLOOTNl. APPLICATIONS TO N[JCLEAS 
POWF.R , WAS RBCENTLY rO~PLF.TED AT T~E UNIVERSITY OF CALIFORNIA , 
LOS ANGELES (UCLA), WITn TH~ SUPPORT OP TH~ NATIONAL SCIENCB 
FOUNDATTON. IN AnnITION TO "ORE THAN 30 TOPICAL REPORTS AND 
VAPTOUS IJPP~ LITDRATnBf. PIIBLICATTONS, A PINAL REPOBT 
(IICLA- E~G-1171) TO TilE STUDY , TITLED A G8NEaALIZED BVALUATION 
APPROACII TO RISK Bf.HP.PIT FOR LARGE TECHNOLOGICAL SYSTMS AHD 
TTS APPLICATION TO NUClBAR POYER , WAS ISSUED IN EARLY 1 918. 
THIS ABTICLF. SRIP.FLY SD"KARIZES PORTIONS or THE FINAL REPOBT 
DEALINr. WITH GF."~RAL ASPRCTS OF RIS~ BE~EFIT "BTHODOLOG Y, 
SOCIETAL nOWLEDGE AND PERC~PTION OP RISI{ , AND RIS~ ACCEPTANCE 
CHITERIA. 

IA~A ~EETIHr, ON POWER SUPPLY ARRANGEftENTS I N ~UCLEAB POWER PLANTS 
HAGE.~, E. W. 

OAK RIOGE NATTONAL LABORATOPY, OAK RIDGE, TE'" . 
AN INTERNATIONAL "EETTNG OP SPECIALISTS CONCEBNED WITH ELECTRIC 
POWfP SIJDPt! ARRANGBKENTS IN NUCLEAR POWER STATIONS WAS RELD IN 
STOCKHOLK , SWPDEN , SEPT.5-8 , IQ18, IINDBR THE AUSPICES OF 7ft! 
INTERNATIONAL ATOKIC ENERGY AGENCY ANO THE NUCLBAR POWES 
INSPECTORATE OF SWEDEN. ACTUAL REOUIREftE~TS AND DESIuNS AS WELL 
AS OPERATIONAl EXPP.UENCES AT NIICLEAR roWER STATIONS WEBE 
PRESENTFD IN THE FORKAL SESSIONS AND rHRN DISCUSSED IN QUESTION 
AND AN~WP.R PP.RIOD~ AND LATER I~ OPEN PORUKS AND PRIVATE 
CONVERSATIONS. 

4 
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rAILURfS I~ AIR ~ONITORIRG, AIR CL~A.I"l, AND 'ENTILATIOI STSTE~S IN CO'~~RCIAL ~UCL~R POWER PLANTS ( 
,lAN.l,197S-,lU"E-JO,1978 I 
~OELLP.R, I). W. 

AARVARD lI~rHRSITY, B05TO~, MASS. 
DURING ~~E PP.PIOD JAW.l,197', TO JUNE-30,1978, OVER 9000 
LICENSEr P.VE~~ ROPO~TS (LP.RSI P~RTAINT NG TO THE OPERATION or 
COH"ERCIAL LIGHT WATE~ PEACTOR "IJCLP.'~ POWER PLANTS IN T~E 
UNITED STATES VP'qE SUB~ITTEn !O THE ~UCtP.IR REGULATORY 
CO'"ISSIO~ (NRCI. OF THESP REPORTS, OVER 1200 (APPROXHATELY 13 
PERCP.~TI P~RTAINED TO FAILURES IN ~rq "O~ITORING, AIR CLPANING, 
AND VF~TII.ATTO~ S'STF"S. FOR BOIlING WATER REACTOR PWSI 
INSTALLATIONS, OV~. HALF (51 P~RC·NTI O~ THE REPORTED EVENTS 
RELA'I'PD TO FAI1.U~ES IN EQUIP!!!'T FOP 'ONITORUG TilE PE9FOR"ANCE 
or AIR CLEANINn SYSTEIIS RAT~ER THAN TO FAILURES IN THE SYSTEIIS 
TRP.IISELVES. H P.~SSIIRIZ!D Hun PfA:TOR (PWR) INSTHLATIONS, 
PAILURES fN ,ONTTORING EQ"IP~E~T A'O~~Tro TO ABOijT 32 PEPCENT 
OF T~E TOTAL. REPOR'!'F.D PRonE' AREAS IN BV8 INSTALLATIONS 
INCLUDED THE PRIHU CONTAINHr~T AND STA~DHT GAS TREAT"ENT AND 
OfP ~AS SYST!"S, AS WELL AS THE HIGH PRESSURE COOLANT INJECTION 
AND REACTOR CORE ISOLATIO~ STSTE~S. paR PWR INSTALLATIONS, 
REPORTED PnoBL~" AREAS INCLUDED THP PRIIIARY CONTAIN .,ENT AND 
ASSOCIATP.D SDRAT 5YST~IIS A~D TH~ VAS?E PROCBSSING EQUIPII!NT. 
ALTIIOllGA THTS STUDY WAS LI"ITfD IN SCOPE AND THE R~SOLTING DATI 
CAN BE T~T~RPRETPD IN A VARIETT OP WAYS, SEVERAL IIESSAGES ARE 
CLEAR. PHST, THBRP. IS A NEED °OR RESEARCH ON THB DEVELOP"ENT 
CP IIORE RPLI'BI.E EO"IP~ENT POP 'ONITORING OP AIR CLEANING AND 
VENTILATION SYSTEIIS. SECOND, ALTHOUGH THERE HAS BEE~ A 
SIGNIFICA~T REDflCrION IN RECENT lEAPS IN TRE CONTRIBUTIO:IS OF 
HUHAN EPROq TO PAILUPES IN lIR CLEANING SlsrE~S, ABOUT HALF OF 
ALL PAILUPES CONTnUF TO RESULT DIRECTLI rROII THiS SOURCE. 
THIRD, ~HIS STUDY HAS SHOWN THAT ANALYSES or LEB INFORIIATION 
CAN PROVIDF USEP~L DtTA TO CORrIR" ESTJ'ATES OF THE RELIABILITY 
OP VlPIOI}S BEACTOH SAFETY SYSTEHS. A PROGBA~ TO DEVeLOP SOCH 
DATA IS qNDEP VAT VITHIN THE PROBADII.ISTIC ANALISIS SECTION OP 
TAE OPFICE OP NUCLEAR PEGUIATORY RESEARC~ OP THE NRC. 

ABUNDANCE AND DISTRIBIITION OF RADIONUCLIDES DISCHARGED PRO" A DWH NUCLBAR POVER SrATION INTO A 'A!iIN~ 
BAT 

BLANCHARD, P. L •• U~", B. 
U.S. p.NvrRO"~p.NTAL PPOTRC1'ION AGENCY, 'ONTGO"ERT, ALA. 

TillS APTICL~ Sij~~APIZES A PORTION OP ONE OF A SERIES OP 
HAnrOLor.rCAl. SURV~IL1.ANCE STUDIES CO~DUCTP.D BY THE J.S. 
ENVlqONIIP~TAL PROTECTION AGENCI (EPA) AT NUCLEAR POWER 
STAT!ONS. nAorONIIC1.IDE CONCENTUTIOHS WEHP 'ElSURED IN DABNEGAT 
BAY \T T"r 'PW J~RSEY SHORE DOR1HG PPA'S 2-TEAH RADIOLOGICAL 
SU'V~ILL'NCE STODY AT THE OISTrp CREPK NUCLEAR GENEqATING 
STATION. TilE STATION DISCflAPGES BATCHES or RADIOACTIVE LIQUID 
VASTE nTO P.I'PI.IIP.NT COND~NSER COOLING VATER, WIlICR PLOVS 
THROUGH OYSTER CREEK INTO BARNEGAT BAY 3 KII PRO" THE POINT OP 
DISCHARGE. Till' B" IS LONG, NARROW, AND SHALLOW, WI~H PEW 
PASSAGES TO THE ATLANTIC OCEAN. RADIONUCLlOE CONCENTRATIONS 
VI'IlE IIE'SUR~D PEPEATEDLY IN WATvR, S~DI~FNT, IIARINE VEGETATION, 
P1SII, CLAHS, AND CRA~S AT VAR100S SA~PIING POINTS. 'ElSURED 
VALIIES V"RE CO"P'B~D TO CALCU1.ATED fAl.UES BASED ON 
I'TOACCU~IILATION HCTORS, AND BOTH <;~rs WERE USED TO CO~PUTE 
DOSE "QIITVUENT RATES TO TRP "OST EIPOSPD PERSONS IN THE 
ENVJRON,RNT. THE TWO OBSERVED CRITICAL PADHTION RX?OSUR!' 
PATHWAIS - FISH CONSI'"PTIOH AND STANDI N<; ON BEACHES - RESULT!D 
IN DOSE ~(lUIVALENTS OF LESS THU 1 ~RE"/YEIR, THE CRITICAL 
RADIONUC1.ID~S WRPE STRONTIUM-90 AND ("OBALT-bO, RRSPECTIVELY. 
INDICATOR RAOIONIICLIDES WERE IDRNTIPIED, AND BNVIRONKENTAL 
RAOIOLOGICIL KONITORING ACTIvrTr~s VERE RECOKIIENDKD. 

ANOTHER PERSPECTIVE OP THE 19~R SOVIEr NUCLEAR ACCIDENT 
TRABAL~A, J. R •• EIIIAN, L. D.' PARKER, P. L. 
STRUXNESS, ~. G. + An'PRBACH, S. I. 

OAK RIDr.E NATIO~AL LABORATORY, OAK RIDGE, ·P.NN. I VANDBRBILT 
UNl9!RSI'!'T, NASAVILLE, TE~N. 

THE OCCIIRRENCE O~ A IIAJOR SOVloT HUC1.RAP ACCIDENT I~VOLVING 
STORP.D, RP'D~O("ESSED, LONG LIVED PISSt3N WASTES HAS B!EN 
REPOR"'ED BY FORII"R SOVIET CITl"~NS. Z. A. ~EDVEDPV, ~RITING IN 
THP POPIlLAR SCIENCE "AGA'I"~ HV SCT!NHST, BELIEVED THAT THf 
ACCIDF.~'!' PESULT~D IN SIG~IfICANT LOSS OF LTPf ANO RE~UIHED T~E 
PERKANP~T ~VAcnATION OF TH! CIVILIAN POPijLATIO~ F80~ A l.ARGE 
AREA (SPVERAL THOUSAND SOUARE HI.PSI. ALTHOaliH IIEDVEnv APPEARS 
TO HAVE RRACHED UNTENABLE CONCLUSIONS ABOUT TH~ EXACT ORIGIN 
AND E~TENT OP TH~ CONTAUtlATP.D AR~A, IT Doas APPEAR THAT A 
CRPDTALP. CASP CAN BE IIAD"- fOR AN ACCInENTAL AIRBORNE RELEA3E OP 
fISSION W\STPS n THP GP.NEhAl ,;EOGRAPHIC LOCATION liB SUGGESTED. 
IN VIEW OF THE G~OWING IIIPORTA~CP. OF ~UCLEAR POWER AS A WORLD 
ENERGY ~OIlRCP., AN P.X~AUSTIV~ CRITICAL RrVIEW OP TH! SOVIET 
LITP.PATORP, IS WA9R ANTED TO RP.SOLVE onURTS ~BOUT THE !XACT 
NHUBE AND CO~SEOIIP~CES, INDP~D En" TilE OCCURRENCE, OF TH" 
POSTUL ATED ACCIDENT • 

OUTAGES AT LIGIIT WA"'ER PEACT(lr POWPR PHNTS - A REVIEW .:lP 1913-1911 EXPERIENCE 
SCOTT, R. L. 

OAK RIDGP N1"'IONAL LABORATORY, OA~ RIDG~, TENN. 
THP. nPSUI.TS 0. A PEVIEW 0. OU"AGE P.IPPRIENCE AT ~UCL!AR POVER 
PLANTS PO~ TH. P~PIOO lq7~-1911 AR. GIVTN. SPECIfICALLY, TilE 
OOTAGES P.XPEPI.~CFO WEFE P.IA!!INED TO nETPRIIINE CAUSES, 
PREQUENCIES, TI~", ETC., TO S!~ IP TRENDS VBRE EVIDENT OR OTHER 
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INSlr.R~S COOL~ B~ OBTAIN!D. THE nAn PEVIEW!D REPRESENT 230 
REACTOD YEARS or EXPERIBNCE - 58 PF.RCENT OF TH! TOTAL 
ACCO'ULATtON IN TH~ (lNITF.D STnES AT THE END or 1977. THIHTEE. 
TABLES un TVO PIG'JP'IS PRESP.IIT THE DATA, AN) A SU""ARY GIVES 
TR· T'PO"Tl~T D!nUCTIO~S. 

SIXTH "PC ~AT!R PFACTOR SlPET! fES!APCH INPORRlTION 'BEIING 
COTTR!LL , V. B. 

OAK RTDIl>: NATTONAL L1BO~A~ORY, OA~ RIDGv, TUN. 
THIS ARTICLE SIJ~'ARl7,ES THY. SIlTH VATER RUCTOR SAFETY BES!ADCH 
I~POR.ATrON "F.'TI~G, SPONSORED ~y TH! NUCLB1R REGULATOPY 
CO'"TSSII)N ' S (~Rr'5) DIVISION OP Bf.ACTOR SArETY BESSARCH AND 
RBLD AT TH' NATIONAL DUREAO Ov STANDARDS , GlITIlERSBURG, "D., 
NOV.~-q,lq7A. PR~SF.NTf.n AT TRIS ~!BT[NG VUE 116 PAPERS 1M TRE 
1'0v"vnr, FIVE P"S~,qCII PRO~RA" ARPAS - (I) lNALYSIS 
D~V~l,OP".~" PRO''''A", (2) FUEL ~EHAYIOR RESEARCH, (3) REA!.:TOR 
opPI<ATIn\ .• L SArP."" PROGRA", (ij) ',055 Of COOLINT ACCIDUT 
ST~DIPS, A~D (S) ·-TALT.UPGT A.O "ATP~IALS ~BSEA~CH. IN 
Ar~,T'!'rnN, TH! "PoeT rN~ I~CLUDED ~EVP.RAL WOR~SI!OPS ON 5ELECTED 
Toncs. A~ONG TH' "ANY PRESEIITATIOMS ~E!I~ 12 INVITIW P1PERS O~ 
SAPF~Y RE~F.A~CR n seVEHAL FOPEIGN conNTRtBS , THE R~SOLTS or 
WH'~M ROTN cn'PL!'~N· AND PEINPORCE TROS! FROft THE ~RC PROGRA". 
A!THOUGH SORe CO'PONEIITS OF THE NRC PROr.U" HAVE BE3H 
CO'PL~T"~ , .re L~~S or cnlLA~T AccrDPNT (LOCA) STODIES, IIHICI! 
CO~STTT",.e TNF LARr;PST PORTIO· or ~IIP. If9C rROG~A~, ULL 
COHTI'O~ ONTIL TH! LA.;! srALP EXPERIMENTS, SUCH AS THP 
I'LBCHT-S~" AND LOCA TESTS TN TRP. LOSS OP nUID TEST (LOF'!') 
FACILITY, ARE CO~PLETED AND THEIR RBSOLTS ARE ABSORBED INTO THE 
ANALI'TICAL PROGRA~S AND DATA RANKS FOR RB1CTOR LICENSING 
CONSIDlRlTIO~S. 'ULL SCALP TF.STING IN lOPT WAS TO CO"ftlMCB 
WITHIN ~ lIE!~S C" THE END nr THP ftP.ETING. ROWEVER, INCREASING 
lOPHASIS O. OPlRATIONAL SAPETY PRO~L~~S IS ALREADY IN eVIDENCE. 
THEft" WERE an PI~DINGS REPORTBD TRlT VOOLD THRUTEN OUR PRESBNT 
UNDEBSTA~DING 0' RP~CTOR SAPPTY, UD THEBE ~AS ftOCH WHICII 
BITHEr SUPPOPT!D THAT UNDERSTANDING OR DEMONSTRATED 
CO~S!PHTIS". 

R!YIEJ Dr AqGOST 1978 CHANGBS TO THE NRC'S PRO~RAft FOR STANDARDIZATION OF NUCLEAR PJY!B PLlrTS 
Kl NE, If. r. 

0.5. NOCLlAR R"'ULATOBY CO"'ISSION, VAS~INGTON, D.C. 
TH! ~~CLPAR REG~LATOBY CO~~I~SION'S (~RC'~ STANDARDIZATION 
PRnG BA" "0 B "H~ LICENS rNG or ~UClP.U POW!I PLl NTS WAS IN ITIATBD 
IN AP~Il 1972 AN~ HAS BE!~ USBD EXTP.NSIVlLY 81 INDUSTRY SINCE 
THAT TT~F. r~ J"N' 197' TH! NRC DIRPCTED TH! STAFr TO 
UND!RTA~~ A DP.TATL!D STUDY OF '!'HP. PRn~PAft. AS PART OF TnAr 
STUDY, TH~ STArr WAS TO DETP.ft"INE ST~PS THAT THE NRC RIGHT TAKE 
TO rrrp'!'II~R BNcnURlGp. STANDAROIlATION. TRIS ARTICLE DISCUSSES 
TIIF CflANGES ftA~! TO THE STAHDA9DIZATIOW PROGIAH THlT RESULTED 
FRO" TRAT STODT. 

AN OVERVIEW or NIIC'S E~ERGP.NCY CORE COOLANT BYPASS RlSEARCH 
BECKNl~, W. D. 

O. S. NUCLlA" REGULUORY CO"~ISSIO'l, VASHINGTON, D.C. 
A~ ovrRVI~V OF RES~ARCfl SPONSORED BY TH! JUCLEAB REGUL1TORI 
CO'~ISSTON ON COUNTEPCIIRRENT PLOW PLOODING IN RELATIONSHIP TO 
THE E~BRG!NCT COPE COOLAN" (lCC) BYP1SS PUNO"EMON IS 
I'RESENT~D. PROr.RP.SS HAS ~l!!. ~A!lE IN UNDBRSTlNDING THE 
TIiAN5T!~T PCC PP.NETRlTION PROBL'!" U SnALL SCALE MODUS OF 
RFACTOP PRI!SSURF YFSSELS. EIP!RlftI'NTS HAY!! BUN R1D! TO ~TUDY 
Bet: PP'N!'!'PATTON TN THE PP!Sl~CE or TPANSI!IIT COUNTERCUIRUT 
STBA~ PLOW AND 5npnHEATE~ VESS"L VALLS OYER 1 VARIETY 01' TEST 
CONOlTInHS. "Rr PE<;OLTS or THIS VOR~ HlY E BB!N USED TO DEVELOP 
"OOBL~ AND CORRELATIONS TO ANALYZE T~~ lCC INJECTION PH1S! OF 
TAE HYPOTHETICAL LOSS OF COOLANT ACCIDENT (LOCA). THE 
ArPLICABILTTt ANII LIUTATION~ OF THIS VOU 1M ULlTIOI TO BEST 
!STr.AT~ r.YALOATIONS or "H~ LOCA ANO IN THE LICBNSING PPOC!SS 
ARE ~~A~IqP'D. 

rNSTRUftr:NTATIO~ "OR ~nNITORING rLUTONIII' IN THE ENYIRO""BNT 
N'!!RO, A .. V. , JP. 
LlWR~C~ DER~l!L'1 LABORATon, BFRKEL!':Y, CALIP. 

S"3sn~TIlL A~OUN'!'S OP PLUTONI~" ARB PRODUCED IN BOTH CIVILIAN 
ANn ~rLI~l.Y ~IJC1.EAR PRO"PA~S, lND PVR"ISSIBLE ENVIRON"ENTAL 
PLUTONn," CO"CFNTPATION~ AOP. VP:PY LOW. THIS lRTICLE DESCRIBES 
INSTRU ~HTA'!'IO' rOR 'CNLTnRHG PL UTON I U" IN TH! ENV IRON~ENT, 
VITH EftPHASIS ON ALPHA ~ONTTORING TECR.IQUES USED rOR DIRECT 
lIB 'nH~ORtMr. CP POLJ.OWIIiG RA:JIOCR~"rCAL A~lLYSIS AND :;A""A I 
X-RAY '~NI"ORTNr. TECRNIQUES fOP SURVEYING POSSIBLE 
CO~TA~rUTIO~ O~ ARUS OR HU~ANS. 

REnEW 0," rIEP pqOT~TION IN TRE NUCL!':A_ FlCILITIES or TAE ATO"IC BRERGY CO~ftISSION, 19ij1-1975 
'lTR~E, v ••• 

U.s. DEPAR':"!"'!' 01 ~wr.GY, WASHINGTON, n.c. 
IN ~'IP. 2~ Yr:AP~ IN ~HICH j" r;~!w PRO' A TP."POBA8Y VARTI'!': BO~B 
IIl!VrIOP'!~T P.OG~A' TO A vEDr.BAL AGBNCY WlTI! OYER HO BILLIOR 
~CPT~ o· PACItTTIES ~OUSIHG OUCH 01' rHE NATION'S A:JVANCED 
~r.'lEAqC'l ~rpO~T5, TH" ATO~lC ENrRGY CO""ISSION SET ~ANY RECORDS 
FOA SAr~TY. A"OMr; TH~ ~EST VAS A CII'1LATHE PIRE LOSS RATIO OF 
1.2 C~N·S r~R ~10a 01' YAIII!. A 19~q PTRE - OKE OF rOUB IY ITS 
HTSTI)PT T"A" nCp.EDIrO ~1 ~ILJ.lO~ IN LOSS - INCURRED JlftlGES 
TOTALING $26 "ILLION AND P80~PTED RAJ!!F ADDITIONS TO ITS FIRE 
PRO~ECTTON PBOGBAns. TH! lDDEn PROGRA'S r:ICOKPASSIKG ADDITIOUL 
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FIrE PR(lTECTrON PHr,INEERS, N!1I PROTECTIOW SYSTEHS, INDE?l!NDENT 
INSPECTTON PpOr.R~~S, ~ND NEW pp.~rOR~A~CF B~SP.D GOALS, H~5ULTED 
IN ~N O~DER or H~GHITUDE I~PROVE~ENT. THE CD~UL~TIVg FIR~ LOSS 
RATIO AI'T·R lq69 V~S 0.06 CFoNTS PEn SlOO or V~LUE, A RECORil rew 
IVDUSTPI·S H~VF EYfR ACHIEYED. 

IIUCLBAB rUNT PIRE INCIDE!IT DAn rILE 
5 IDFRIS, ~. G.. H:lCKERBURY, R. W. 
YEATER, H. L.. VESELY, II. E. 

~~f.RICAN "lfCLI'AR INSURERS, PARftINGTON, CON~. / REHSSELAER 
POLITECUNIC INSTITUTP., TROT, N. T. / U. S. NUCLEAB REGULATORY 
COHHISSIO", WASHHGTON, D.C. 

A COHPUTepIZED N'/CLEAR PLANT FIRE INCIDP.NT DlT,\ PIL~ liAS 
DEY"LOP~D AT AHPRICAH NUCLEAP INSUU:r.S AND WAS PURTIIER ANALYZED 
ey RENSSELAER POLYTECHNIC INSTITUTE nTH TECHnICAL AND HONETlRY 
SUPPORT "ROVIOF.D BY TRE NIlCLFAP REG"LATO~Y COHHISSION. DATA ON 
21q FIRES THAT OCCURRED AT NUCLEAR PAClLITI!S HAYE BEEN ENTERf.D 
IN THP. PIll'. A COftPUTP.R PROGRA~ HAS DEf'I DEY ELOPED TO SO~T THE 
PIRE INCTD!NTS ACCORDING TO VARIOUS 1>ARA~ETERS. THE PARA~r:T9IC 
SORTS THAT AU' PRESENTED IN THIS lRTICLE ABE SIGNIFICANT SINCE 
THET Ap· THE ~OST CO~P~EHF.NSIV'- STATI5TICS PRE5ENTLY AVAILABLE 
ON f'I~!5 THAT HAYE OCCII5RP.D AT "UCLEAP FACILITIES. 

PADIOLOGICAL IHP~CT OP THOPIU~ "INING AND ~ILLING 
"EYER, H. R •• TILL, J. E •• 80"AR, E. S. 
ROND, W. O. • HOPSE, L. L • TENNF.RY, Y. J. 
TALCINTAS, ". G. 

OAK RIDGE N'TIO'~L LABORATORY, OAK RIDGE, TENN. 
IHPLP."!NTATION or AN ALTERNATE PUFL USAGE SCHEHE INVOLYING 
UPANII"'-211 WOOLO REOUIRE VERY LARGE TIICREASES IN ·r [IOBIU~-232 
PRODUCTTON RATE5, PRODABLY NEC~SSITATING THE ~I"ING UP THORITE 
(THSI04) ,~O" IIPSTEPN U.S. DEPOSITS. THIS HTICLE IlEYJEWS 

COQRPNT ~5TIHn'ES or THE EITENT or TRAT RESOURCE AND ESTI"ATES 
THE RADTOLOGTCU I"PACT OF OPEPATING A THOIlIUH HIHE AND HILL IN 
THE RF.GIOI. RADIOLOGICAL DOSES '1'0 ~ ~YPOTHETIClL ~AnHALLT 
EXPOSI'D INDIVTD~~L LOCATED 1.6 ~H FROH THE SITE ARE ESTI~ATED 
TO BE 2.4 "RP.HS (TO TOTAl. BODY), g.5 "REHS (TO BONE), AND 30;.3 
HREHS ('1'0 LIINGS). THESE flOSt'S ,qr DU! PRT"ARILY TO UG~STION 
AHD INHAl.ATION o· RADON-220 DAUGHTERS, RAOIIIH-228 A~D 
THORIU"-212. DOS~S TO THE GENERAL POPULATIOH 1M TH~ ~PBA 
SURROUJlDINr. THY. SITE UD POSTO"ERATIOHlL DOSES DUE TO TAILINGS 
PILE RELEASP.S ARr ALSO CALCULA'I'~D. 

RECCH~ENDATIONS OP THr INTERNATIO~AL CO"HIS5ION ON RADIOLOGICAL PROTECTION 
NUCLEAR SAPETY STAPr 

OAK RIDGI' ~ATIONU LA~OPATORY, OA~ RIDGE, TEU. 
EDITOR'S NOT! - THE FOLLOWING AD~PTION BY TH! .UCLEAS SArETY 
PDITOPIAL STAPr liAS ~ADE rRO" ~ NUCH LONGER REPCRT OF THe 
SA~E NA~E (lCRP P'/BLICATION 26). TRE PEPORT IS AN AUTHORITATIVE 
SOURCE or INrOPHATION ON RISK ESTI~ATES or ILL UBALrH 
ASSOCIATED IIITH IOHI7.ING RADIATION AND PROVIDES AN B5TA3LISHED 
BAS 1'3 J'I"lP RlDIATION PROTECTION ACTIONS AND POLICI ES BOTH IN 
T~IS COUNTRY AND ELSEIIHERE. A SO~"'RY 15 PRESENTED H3'E TO 
PROVIOE A PENETRATING T~SIGHT I"TO THI 5 I~PURTANT AREA. 

OCCOP'TIONAL RADIATTON EXPOSURE rRO" THE 1).5. NAVlL REACTOR PI!OGRA~, 1971 
HILES, N. P. 

DBPART'I'~T or THE NAYY, WASIIINGTON, D.C. 20362 
EJDTO~ 'S NOTE - THIS ARTTCIE IS ADAPrED PRO~ THE R!!!POBT, 
OCCOPATIONAL RADIATION EXPOSOR~ PRO~ 11.5. NAVAL NUCLIIAR 
PROPULSION PLlNTS AND THrIR SUPPORT FACILITIES, NT-1d-2, NAVAL 
SEA STST~~S CO""'ND. DEPApTHENT OF TilE NAVY, HARCH 1918. TA~ 
ADAPTTON RERE INCLUDES EXCERPTfo TN W~ICH THE 1I0RKIN' IS 
SUBSTANTTALLf -HP SA"! AS THAT IN TH~ NAVY REPORT, WIIICII liAS 
COHsrDER~DLY LON~EF. THE ARTICLE IS INCLUDED H~RE, SINCE THE 
SlfBJECT OP OCcnpArIONAL EXPOSURES IS BECOHnG OP nCREASING 
INTE~EST WITH RESPECT TO CO~"EBCIlL NUCLEAR POIIER EXPERIENCE. 
THE AYP.R'GE OCCUPATIONAL EXPOS'IRE IN THE NAVY PROGBA~ IN 1971 
liAS ABOUT 1/4 RE~ PER PERSON, IIHICH IS LESS THIN THE AYERAbE 
ANNUAL OCCUPATIONAL EXrOSUDE FOP PERSONNEL AT NUCLEAR 
RE;ULlTOBf COHHI~SION (NRC) LICP.NSPF. STATIONS (0.36 RE" PER 
PERSON IN 1976 AND IS DECREASI.r.). 

AD'ISO~Y CO"~ITTEE ON PEACT~R SAPEGUArDS - TTS ROLE IN NUCLEAR SAPETI 
LlWROSKI, ~ •• 'OPLLf.R, D. W. 

ARGONNE NATIONAL LABORlTORY, ARbONNE, ILL. I HAPVARD ONIYERSlTY, 
BOSTON, 'ASS. 

POR OVER 2~ YPARS THE ADYISORY CO'~ITTE£ O~ REACTOR SAP~;UARDS 
(AC~S) I'~S HAD A CO~TI~OING RP.SPONSIDI UTY rOR CONDUCTING 
IKOEPPNOENT Rfvr·ws AKD ~VALUA'I'TONS or THE HElLTP ~NV SAPETY 
ASPPCTS Of NUCLEAR POWPR RF.ACTlJRS, SPF.NT-PUEL REPRlCES5ING 
PLAlITS, AND AS50CTATED ACTIYITIP.S, W~ICH INCLUDE ~YlLUATION OP 
AB~OR~lL OCCURRENCES ANO PROPO~ED CHA~(;F.S AT OPERATING 
FlCILITI~S, THY AryEO'/ACT or P!LATED SAP!TY 5TANDARryS AND 
CRITEPIA, T~E ADrOI'ACY 01" THE B!LATED SAFETY BESEARCH PROGBAHS, 
lN~ SPECIPIC gp~ERIC QUESTIONS, SOCH AS THE RBLIABILITY OP 
R~ACTOP PR!~SURF VESSELS. THI' ACRS NOR"ALLY IS50ES 4~ TO 50 
REPORTS ON SPPCIPIC NUCLPAP PACIIITIES AND SAFETY-REL1TEO 
QUESTION~ PACH Y~AP. TOPICS DISC~SSED IN THIS ARTICLE INCLUDE 
THB VIEWS AND T"'I/(;HTS OP THE ACRS WITH RESPECT TO E,'ERGeNCY 
CORP-COOLING SYSTE"S, ANTICIPA'I'PD TRANSIENTS WItHOUr SC9A", 
REACTOR PRESSURE VESSEL FAILOfE, TURBINE "ISSIL£S, STEA'LINE 
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DPRAKS, SEIS~ICIT', ENVI~ON"EN'l'AL "ONITORI";, E"ERGENC' 
PLAH"I~G, WA~". ~A~AGP,"ENT, SI'l'ING, AND REACTOR SlF~Y 
RESEAPCH. 

1q78 ACRS CFITIQ'IE O~ NRC SA!'ETY RESEARCH PROGHl" 
Al'VISORY CO~~. ITTPF ON REACTOR SA!'~GUAHDS / U.S. HUCL~AH HEGaLATOHY 
CO~"ISSION, WASRINGTON, D.C. 

EDITOP'S NOT!: A5 REcnIREn ~T STATUTE (S.CYION 5 or PUBLIC LAW 
95-209), THE ~DVISORf CO~'ITTEE ON RUCTOR SlFEGUAROS (lCHS) 
AUrJAILY FEVTFWS AND EYALUATI'.s THE R9C SAFETY RESEARCH PiOGHA". 
THP rIBST saCH REVIRW WAS CONflOCTED II 1917, nD A REPOR· us 
SUB"ITT~n TO CONGRP.SS IR CECE~!'ER 1911. BICBRPTS FRO" THT 
REPORT YER F p"nLIS~F.O IN ""CU!lR SAFET Y. THE EIECUTIVE 5U""ARY 
OF T~" 1918 RFVIFV, WHICH WAS INCLUDED IN THE REPORT SENT TO 
CO!IGRESS IN DP,CP'ln~R 1918, IS GInN HERE. A3 IN ITS rIRST 
REPOPT, '!'HE ACRS HAS INT~RPRETED TilE .ORDS "REACTOR SAfETY 
RESI'ARCH" AS USEn IN THE ~HAB1.IHr, Lp.<;rSLATION TO INCLUDB 
SAfETY-RELATED RPS EAPCII IN ALl. PHASES OF THE NUCLEAR CYCLE. 

T~E ~ECH~N!STIC AHALYS-. or L~VDR ACCIDENT EWERG~TICS 
1l0UDREA,I, .1. E. 

LOS ALA~OS SCIO:NTIPIl: • A80RATORY, LOS ALAKeS, N.". 
THE STArE O~ THE ART IS "EVIEVED FOR LIQIIID-UTAL-':OOL~D HST 
BB!'EDl'r R!ACToq (L~I'BR) POSTDISASSI'"BL ~ I!NF.RG~TICS A~\LYSIS. 

PREVIOUS ATTE"PTS HAVE PROVIDED BOONDING AND CONSERVATIVO: 
FPI'ICIENC' ESTII'UTSS FOR CONVERTING HSSION ENERGY INTO 
PHI ~ 'R '-5' STI'~ DA~ AGE. HOWEV ~R, C! LC'IL ArIOUL RESUL rs US IHG THE 
Sl""ER-TT CO~f T~DICATE THAT CU'·E~T U.S. PRI"AHY-St~T'" 
DESIGN'; "AT WITH~TlND SUBSTANTIALLY L1RGEP REACTIVITY INSER~ION 
1lTrs THAN PREVIorlSLY THOO"HT. ~'TAlLID RESULTS ARE ?kES~NTF.D 

FOR THE "-~ERGETICS RF.~ULTIHG FRO" \ YOIDED-CORE EXPANSION, 
ALON~ WITH A DISCUSSION OF CODF.-VEBIFICATION lCTIVITIES. 
FORTHO:R R~5ULTS ARE PRESENTED FOR EXPANSIONS INVOLVING OTHBR 
INITIAL AND BOnNOARY CONDITIONS, AND THP. I"PORTANCE OF TUE 
SoaIU" INITIALLY PRESENT IN THP. CORE IS DEPLNED. PINALLY, TRE 
RANGE or RO:ACTIYITf IRSERTTON RATES THAT THE PRI"ARY SYSTEM CAB 
ACCO'HODATE IS E'lTI"ATED POR TilE VOIDED-CORB CASE, AND THE 
RE"lIH~G T~CHN ICH I ssurs A RI' DFFINED. 

ANTICIPAT~~ TRANSIENTS WITHOUT SCPAH rOR LIGHT WATER REACTORS 
"~ADAMI, A. C. • HAGE~, E. W. 

q.s. ~UCLEA~ RRGULATORY COII"ISSIO", WASHINGTON, D.C. / OlK RIDGE 
N~TIO~AL LARORATOR', OlK RIDGE, TEMN. 

THIS ARTICLE SO"HlRIZES AN NRC STAr!' REPORT (NUREG-OU60) WHICH 
REVlf.WS HD fYALqATI'S THe INFOR~ATIO~ MOW AVAILABLE ON THE 
SrlB.JP.CT or ANTICIPATY.D TRANSIENTS VITHOUT SCRA" (ATWS), IN 
PARTICULAR, THP. 'ATERIU DEVELOPED SIIBSEOU!NT TO THE 
PUHI,ICATTON OF TilE PRP-VIOUS STATI)S REPORTS HY THE STAFP, VIIICH 
WERE CRITICI7,ED ~Y THE NUCLEAR TNnUSTRY. REPORT NURB';-OU60 IS, 
IH PART, A RESPONSE TO THA" INDUSTRY CRrTICIS~; IT IS A 
STATEIIEN" OF THE C""RENT POSITION OF fUE DSS STAFF R!GARDING 
THE TRP.AT~ENT 01' ATVS EVENTS IN TH~ SArETY EVALUATIO,j OF 
NUCLEAR POVEP PI,ANT~ AND AN EIPOSITION OF THE OASES FOR THAT 
POSITION. THE STAFF RECO"~ENDS THE PROVISION 01' SYSTE"S ~O 
"ITIG'T~ ~RE CONSEQDP.NCES OF ATWS ~VENTS, SHOULD TREr OCCDR, 1S 
TH~ ~O~T PRO~ISIMG ALTERNA"IVE FOR 'ErTING THE SAFETY 
OIlJECTrvPl. THE REPORT CONSISTS OF TR~ "AI" BODr or TElT, 
APPEHDIXP.S IN VHICH i HP DETAILS OF TIll' ~ASES POR THE STAFF'S 
PROPOSED RECO""E~DATIO~S ARP. DISCIISS>'D, AND A SUPPLE'E"T .HICH 
PROPOSfS A conRSE OF ACTION FOR RFSOLVING PROBLEIIS RELlTING TO 
ATWS. 

RAOIOACTIV~ VASTE IIANAGEIIENT AT TH! HANrORO RESERVATION 
"~TIONAL ACADE~Y 01' SCTENCES 

WASHINGTON, n.c. 
DU~I~~ SO~E 10 YF.ARS OF PLUTONTnH PRODUCTION, THE UA~FORD 
RESVnVATTON HAS Accn"DLATED LARGE Q"~NTITIES OF LOW- AND 
HIGH-LEVEL RAnIO~CTIYE WASTES. THE HI~H-LEYEL W1STES HAVB BEEN 
~T':lRFD 1M nNOERGROnMn TA~~S, AND TilE LOW-LEVn WASTES HlYE BEEN 
PEPCOLA·PD INTO .. HE SOIL. IN RECENT YEARS SO~E PHOGRA"S FOR 
SOLIDIFICATION A~D S~PAR1TION O. THE HIGH-LEVEL WASTBS HAVE 
BEEN INTTIATED. ~HE ~ANFORD VASTE-~ANAGE"B"T SYSTB~ WAS STUDIED 
BY A PANEl, OP TH~ CO~"ITT!!E ON RADIOACTIVf. VASTE "ANAGE"~"T OF 
TilE NATTIJN1L A("A~~~Y OF ~CIPNCES. THE PANBL CONCLUDBD THAT 
HANPORD VASTP-"lNAGE~ENT PRACTICP.S WERE ADEQUATE AT PRESP.NT AND 
1'OR THE I'~F.DIAT! VUTORE eUT PECO""ENDED INCREASED R~SEARCH AND 
DEV~LOP~'NT P~OGRA"S PELATED TO LONG-TI'RII ISOLATION OP TnE 
WASTES. ""IE PANrl. ALSO CON5IDEq~D SO~E ALTERNATIVBS FOR ON-SITE 
DISPOSAl, OF THE USTES. THE /IANPORD RESP!RVATION VAS ORIGINALI.Y 
ESTABLISHP.D FOR THE PRODDC·ION OF PLUTONIUft FOR ~lLITARY 
PURPOSPS. OURING "f)FE TRAN 30 YPARS OF OPERATION, LARGE VOl.U"~S 
OF HIGH- AND lOW-LEVEL RADIOACTIVE WASTES HAV! 8EEN ACCDIIULATED 
AND CONTATN"n AT THE SITE. TUE 1I1NAGP.ftENT OF TH!SE WASTES HAS 
BEEN "'H~ SOBJECT or CONTROVE~ST AND C[lITICrS". TO OBTAIN 1 TRDE 
TP.CRNICIL f.VAIUA~InN OF "~P HA~I'ORD VAST~ SITUATION, THE ENERGY 
RESEARCH AND DEV"LOP"E"T AD~INISTRATION (NOW P1RT OP THE 
DEPART"~~'" OF PN~RGY) ISSUPD , CONTRACT TO THE NATIONAL lCADBIIY 
OF SClv~CPS ANn TilE ~lTIONAI. RESEARCH conNClL TO "CONDUCT AN 
INDrpEN~ENT PEVIEW AN~ EVALIIA·TO~ OP THF. HA~FORD 
WASTP-ftA'AGP~~NT rRACTICE~ AND PLANS." A PA~BL OF THB CO~"ITTEE 
ON RADIO~CTIVE WA5~~ MAN'GEMFN" (CR'~) OF THE NATIONAL ACADE"r 
OP SCIP.NC"S CONDnCTED ""HIS ~TUDY BF.TWP.EN THP. SU"eER or 1976 AND 

• 
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Tn~ ~OK~ER or 1977. THIS APTICLE IS A SO~~ARY OP TH! PINAL 
REPORT OP THAT PANEL. 

ENVIBON~ENTAL ~ONITORING AND DISPOSAL OP BlDIOAcrIVE VAST! PRO" RAYAL NUCLEAR YHSSELS AND suprORT 
PACILITIES IN 19~~ 
~ILES, ~. E •• SJOBLOK, G. L •• EAGLES, J. D. 

DEPART"ENT or THE NAVY, VASHINGTOI, D.C. 
THP ENVTRONH£NTAL EPFECT OF DISPOSAl. or RADIOACTIYE WASTES 
ORIGINATING rROK THE u.s. NAVY'S NOCLEAR PROPULSION PLANTS AND 
THEIR SDPPORT HCTUTIfS IS ASSESSED. THE TOTAL GA~KA 
RADIOACTIYlTY TN LIOUIDS, LfSS TRITInH, DISCHARGED TO ALL PORTS 
AND HlRBORS rl!o~ THE ftORE THAN 100 NAVAL NDCLEAR-POVERED SHTPS 
AND snpPORTING TPNDERS AND rRO~ NAVAL BASES AND SHIPYARDS WAS 
LESS THAN 0.002 cr IN 1'17R. THE TOTAL A"OUNT OP TRITIO~ 
RELP.ASP.D TO ALL PORTS AND HumoPS VAS LESS THAN 1 C1 IN 1978. 
TillS ARTtCI.E CONfIR8S TRAT THE PROCEDURES USED BY TH~ U.S. NAVY 
TO COHTqOL REI EASES or RADIOACTIVITY PROft ITS HUCLEAR-PO~EhED 
SHTPS AND THEIR SOPPORT FACILITIES l'IE EPPECTIH IN PROTECTING 
TUE ENVIROH"E~T AND THE UF-ALTR AHD SAFE'!'T OP THE GENERAL 
PUBLIC. 

AN ARALTSIS or NRC "1ITHODS P08 ESTlftATIHG THE EFFECTS OF DRY DEPOSITION IN P."YI~ONnEHrAL RADIOLOGICAL 
ISS!SSftENTS 

"ILLER, C. W.' HOFP"AN, P. O. 
OAK RIDGE NATTONIL LABORATORY, OAK RIDGE, TENN. 

THP. "ET~ODS CONTAINED IN ftf.TEOROLOGY AND ATOHIC ENERGY - 1968, 
VIIICH APB COft"ONLY USED POR ESTIftATUG THE EP1'BCTS OF DRY 
Dl!POStTIOM TN RAOrOLOGICAL ASSESS"!NTS, IIAVE BBEN CO"P18ED TO 
TH~ ftETHODS CONTAINED IN N"CL~AR REGDLATORY COftftISSION (~RC) 
RtGDI.ATOPT GOlDE 1.111. '~THO'JGII Dr.S~GNFD FOR USE WHEN 
DErE~HINT~G CO~PLIAH~E WITR TITLE 1~, CODE OF PEDERAL 
~l'l~LATIO"S, ~ART ~o, 'PPENDI~ 1 fOR LI"HT-11TEB-COO~ED 
REACTORS, THE NRC GUIDE HAS THE POTE~TUL 01' BEINf. USED 1'01, 
OTlIlR TYPES OF HUCI.FAR REACTORS ANP POR HD':LEAR FACILITIPS AS 
WELL. THTS CO·PAPISOH HAS RAISED A N'J~I!EB or CONCERNS ABOU';' THE 
NRC APPR~ArH' 1. DEPOSITION RATE £ST7"ATE" ARE IN~~[ENDENT OP 
TIIP ~Sf.q,s CALC1LATED I:B CDNCENTR"ION. 2. DEPOSITION 
ESTI"\T~S POR r.L~YATFD RlLEASes SE~l TOC. dl;1I CLOSE Tv r~E 
SOIIRcr. 1. TH~ Pl,U,E PEPLETIOH CURVES IN THg GUICE '0 ~OT 
BEHAvt IS P.IPECTlD RP.I.ATIVF TO THE C(l~~ONLY USEU ?: U~E 
DEQL;lTIO~ "ETHOD. IN VTEW or TRP.S! CONCBRNS, IT IS RECO"'E~DP.D 
THAT OTHER, SI"I'LRR AP~POA'::R'!!s TO THESP PROCHSSHS BE CONSIDERED 
rOR RADIOLOr.tCAL ASSESS"ENT PURPOSES. 

RADIOACTIVE ~PPI.UEN'rS PRO" NUCLEAR POWllR S'l'ATIONS AND PUEL REPROCESSING PLANTS LN RUROPE, lq72-1976 
DAVIS, JR., W. 

OA' RIDGE NATIONAL LIBORATORY, OAK RIDGE, TENN. 
DATA ON THE ~ADIOACTIVE GASBORNE ANO LlPUID EPPLUENTS FRO" 58 
NUCL~AR PIlVlR STATIONS A~D 1 FUEL RP'pqOCESSING PLANTS IN TifF, 
EUROP"A" CO'ftllun POR THE TEARS 1'17'-1976 ARE PRESENTED. THERE 
ARE WIDE YARIATIONS IN RELEASES PRO" BOTH R~lCTOR STATIONS AND 
FURL RP.PROCESSINr. PLANTS BECAOSE OP DtFPERENCES IN REACTOR 
TYPF, PLANT SIZE, PDVER LEYELS, AND "PPLOE"T TREATHE~T LEVELS. 
DATA COYEPlHG SPECIFIC ISOTO PBS OP PARTICDLAR INTER!ST A~E 
SO'HARI7.ED. TN N'ARLY ALL C1SES, RET.EASES or RADIOACTIVI~Y WERE 
I\ELOW ftHI"O' APPLICABLE VALD!S OR THE TREATMENTS USED WERE 
CONSIDERED TO SATISPY THE P~OOIRE"ENT THAT THE BEST PRlC~ICABLt 
KEANS BP USED TO "INIftIZE THE '"OUNT OF RADIOACTIVITY 
DISCHARGED. THIS ARTICLP. IS ADAPTED PROft AN APRIL 1978 REPORT 
PREPARED RT THF. CO~fttSSION OF THP enROPEAH CO""ONITIES. 

RADIOACTtV! "ATERIlLS RELEASED rRDII NIlCl,EAR POWER PLA"TS IN 1977 
DEC'ER, T. R. 

U.S. NUCLEAR PEGULATORY CO""ISSIOH, WASHINGTON, D.C. 
RELUS"~ OP RAPIOACTIVE "ATERHLS IN AIROOR~E AND LI;lUID 
EFFLUENTS PROK CO~'ERCIAL lIGHT-VATER PEACTORS DURING 1977, AS 
Wv.LL AS DATA ON SOLID'WASTE SHIP"ENTS, HAVY B~EN CO~?ILED AND 
PEPORTED. THtS RepORT SOPPLeftE"TS ~ARLI~P O~ES ISSUED BY THE 
rORft~R ATOHTC P.Nf.RGY CO"~ISSIO~ AMP TRP. ~UCLE1R REGULATORY 
CO'ftISSrON. TH~ 1977 RELEAS! DATA ARE (x)~PUED VITH THE 
RELI'IASES Of PRnrons YElqs IN TABULAR PORII. ilATA C.lVERING 
SPECIfIC RADIONUCLIDES IRE snIlURI~ED. 

PR ~LIftlRA RY R EPOFT ON THf THRE .. ~ILE ISLA NO INCIDENT 
CASTO, V. R •• COTrRELT" W. B. 

OAK RIDGE ~ATJONAL L~DDRATORY, OA~ RIDG~, TfNN. 
IBOOT 4:00 A.H. ~N "AR.28,l979, ONIT 2 AT THt: THRBE KILE 
ISLAND NOCLEAR POWP.R STATION EXPPRIE~CED IrllDBINE TRIP. THE 
SnOSE(lURNT SEOUE~CF. OP EVRh'TS INVOLVING HU~AN ERRORS, DeSIGN 
DE~ICIENCIES, 'ND RonIPII!NT F1ILun .. s RESULTED IN AN ACCIOERT 
UNIQnE IN R~ACTOP OPEUTING E~PERIENCE TO DATE. ALTHOUGH NO ONE 
lAS tNJ~RvD BY THIS I"CIOENT, IT HAS RESOLTED IN INCREASED 
CONevRN rnR THP NUCLFAR OPTION AND HAS PROIIPTED NUII~ROUS 
INVESTIGATIONS. THIS PRELIftINARY REPORT SUllftARIZES TItE ~TATUS 
OF TnE PT.ANT AND qP.LATBD Ac:TIYITI~S THPOnGH APRIL 30, PRIftARILY 
ON THY BASIS OP TNFOR"ATION FRO" NUCL~AR RE~ULATORY COIIIIISSION 
(NRC) PRESS RELEASES, PRRLI"nARY NOTIFICATION 1)1' OCCURR~NCE 
"E"ORA~Dn~s, A"D INSPvCTION ANO ENPORCFII!NT OIJLLP.TINS. NO 
CONCLUSIONS ARE nPAWN AT THIS TI"P., RUT TRE INCIDENT IILL BE 
rULLY covrRED IN A snBSEQUENT ARTICLE WHEN TItE FINDINGS PROII 
SOftE OP THl "OPE SUBSTANTIVE INYP:STIGATING COI\/lITTE&S DECOHE 
AY AlLA BL E. 
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~ COST r~Np.FtT CO~P~RJSON OP NUCLEAR ANn HO"IOCL!AR BEUTH HD S~rETY PROTECTIY~ "P.ASORES ANn 
R"GULATION~ 

O'DONN!'!LL, P. P. + ~AURO, .1. J. 
[PASCO ~~PVTCHS, TNC. , NEW YORK, N.Y. 

THIS ARTICLE CO~PA PES Tllr. COSTS iND BENEFITS OP HEALTH A'D 
SAPE~Y ~~A~URE9 AND PEGULATIONS IN TIIP. NUCLEAR AWD HONYUCLEAR 
PIUD~ . A CO~T-B~N EFIT nOTIIODOLO<;Y POR "UCLEAR SAF!TY CONCERNS 
IS rR!SE",~'''D AND APPLIED TO rJISTING HUCLEli PLANT ENGINEERED 
surry PEATURP.5. COKPARISONS IN TI'AKS OP IIVEST~EWT COSTS TO 
ACHIEVr. REDUCTIONS IN ~ORTALTTY RAT!:> ARE TIIEN KAD8 BETVEEN 
HUCL!~a PLAKT SAPE~Y F"AT"~ES AND THE PROTECTIVE ftEASURES AND 
RFGULA~IONS ASSOCI ATED VITII HONNOCLElt RISKS , PARTICU LARLY WITH 
COAL-rIRED POVER PLANTS. 1"8SE co~rARISONS REYEAL A HARKED 
INCO.~ISTEYCY IN 'I'HP COST EPPEC'TIVENESS or HIlLTH 'HD SArETY 
POLICY, IN VHICH N"CL~AR REGULATORY POLICY REQUIRES KUCH 
GRP!ATER INVESTMENTS "'0 RED'IC! ,.HE RI~~ or PUBL1C nORTALITY THAN 
IS RP~UIREO IN NONNnCLEAR AREAS WHER~ REDUCTIONS IN HORTALITY 
RATES C'I"LD BE ACHTEV~D AT ~UC" LOWER COST. A SPECI~IC EXlftPLE 
or ftEGIILA'I'ORT DI'P~RITT REGHDING GA~EOII5 !~PLU8NT LlnITS POB 
NnCLP!AR A~D POSSlI.-POPL row·p PLANTS IS PSESENTED. IT IS 
CO~CI,IIDP~ THAT A CONSIST~MT HEALTH A~D SAFETY REGULATODY POLICY 
BASED o~ ~NIFOR" RTSK AND COST-DrN~PIT CRITENIA SHOULD BE 
lDOl'TfD A~D THAT PII'l'UR! PROPOSEC H"C'LEAR R!IlULATORY COHHISSION 
REGnLATORY R'QUIRrHr~TS SIIOULD BE CRITICALLY EVALUATED PROH A 
COST-BE~EPIT VIEVPOINT. 

SYST'" RELTADILT"Y ~NGrHEp:RINr. ftP.THODOL1r.Y - 1 DISCIISSION OP TilE STATE or TUE ART 
PDSJrLL, J. L + ARENDT, J. S. 

UNIVERSITY OF TENN ESS EE, KNon ILL E, TENN. / J8~ lSSOCIATES , INC., 
KNOX'TLLE, "'''NN. 

THE SYSTE" REI.IABILITY ENGIN EERING ~!r HOOOLOGT THAT IS IN 
GE~EPAL liSE POR ~UCLPl~ SYSTfHS APPLTCATrows IS DISCUSSED. '0 
!prORT TS ~ADE TO ADDRESS THE PRESENT STAT! O~ THroRgTICAL 
Df.YELOP"P..'l'; "'liP APPROAC~rq C'lYERF.D IFP THOSE WIIICU ~lV~ B!EN 
TES'l'P!D 3f P.YTP.NSTVP. APPI,ICATTON. ~TNCE "'JCLEli srSTEHS 
R!I.fAOILYTY ~NGINEPRING PRPQ'IENTLY INVOLVPS TOO HUCII 
INPORnATION POP MANUAL PROCBSSIMG TP.CIINIQUr.S, THIS AR'l'ICL~ 
LISTS SO~p. O~ THP AVAILABLE CO~POTP.R P~r,Rl~S TH1T CAN B! USED 
TO PROytO' INPUT TO ~HE P.MGINPP.8IH' ~r'08T. ALSO, SEVERAL 
THEORrTIClL PROBLP.~S ARE raESBNTED TnAT CA. RES liLT 1M ERROHP.OUS 
CONCLnSIONS MD ~P.CO"ft!l!lATIONS WII!N C!~TAU AN1LYSIS 
PROCEDURP.S AR" ~ED. 

COIJPLEI' FLutD ~TRUC'I'UHF lN1LY~IS rOB LWBS TY THE P!DEB~L REPUULIC or G!P'~,"Y 
SCHLrC~~!~~AHL, E. G. 

HSTI':'UT F"P R~U~ORP.NTwtC~LUNG, P'DERAL RP.PUILIC or GERNAH 
THE Doy,.LOP'PHT OP LARGE CO"NERCIAL LIGHT-IAT!" REACTORS POR 
PL!C'l'RtC-POV!R aPN"RATln. TN TH' F~DP.RAL REPUBLIC O~ G!R"ANY IS 
ACCO'PANP'D BY A !lROAD PROGRA" rOR INY ESTIGATION OP THE SAfETY 
lSPECTS O~ HIICLrAR rLA~TS. CONSIDERABLE E~PORT IS DEVOTED TO 
THP. AN~LY~IS OP TPlN.IEHT LOADS ON CRITICAL REACTOR COMPONENTS 
DURING ABHOR~AL CONOITIONS AND THE RfSMNSE or TUE COMPONENTS 
,.0 SUCII LOADS. THTS REfTEV CONCENTRATES ON TnOSE SITUATIONS AND 
COMPON!NTS WH!RP '!'Hr INTERAC-IOH OP rLIJID l~D STRUCTURES ~UST 
BE T'~EM INTO AceO"NT IN A aEST-!STHATP. ANALYSIS. IN THP!SE 
CASF.5 AN IIHCO'JrLPD ANALYSI~ VOULD PROOUC! n~R!ALISTIC - "'UOUGH 
G!~PULI.Y CON~FRYATrv! - PESOLTS. T"~ WORK or SEY"PAL 
ORr,lNTZA'I'TON~ IS CI.O"~LY cnORDINATED, ooTH IITII 0 8S~ICT "'0 COD! 
DEY!LOP~!N~ ANP VITH q!S~!CT TO CODE ASSESS'ENT USIN~ RESULTS 
PRO" LUGP-SCA1.r ftXpPRr~EN'rS. 

N~W APPNOACH TO T~! PROBLE~S OF ELECTRICAL I~TEHFEiBNCE IN INSTRO~EHTATION AND CONTROL SYSTEHS 
WILSON, r. 

ATOftIC ""l'I<;T "StAULISHH!N'l', vINrRITH, ~O"CHBSTER, DORSP.'l', ENGLAND 
I~ THE CONTEr'l' O· ~OCLEAR RP!ACTOP CONT POL U D SAFETY , 
EL~CTPIClL TNTl"PEi II' CE CU BY. POT'~TI ALLY D!'l'RIHENTU, 
SO-PTY"!S IN SIIRTl.E ~ AYS. THP. ~OST PROLlrIC DISTUHDANCE3 ARE 
GE~rRATFD AY SVITCHn~ "AINS-POW~r'D ~uUIP'~NT, TH~ LOCAL 
C;ROII~P ~TR 'JCTnR P CO ~STITUTrNG A "AJOq CO'IPLING PATH Yll WHICH 
HIGIl-pa"O"I'NCY TRAHSIF.iTS C_N AFFP.CT rLeCTPONIC SYST~~S. VIIF.~ 
D~IGN (,O~SID"PATIO~S AR~ OUTLUF.D, fAE ADVANTAGES OP USING 
r,ppo,ro SCRF.P~ED CO"PONEHTS, SIICII A~ SUPFR5CREENED ';ADLES, 
VUTnA LL Y TO n t~I NAT E UT~RF"~ ENC. PR ODL E'S 8 Econ~ CLEAR. 
PkOCZDORPS °OP HPA50RHG THE IN~!R"~P·~CE l'III1HITY OP EQUIPH!NT 
A ~D or I NSTALI ED Sf STI'!IIS IN SITU HlYE BEEN DEYBLOPED. THEY 
PROVIDE POWEP'~ DTAGNOSTIC, OUlLIT' CONTROL. ~ND COIIKIS;,IONIRG 
AIDS. SH!P.AL CASE HIS'l'ORJPS A~E PFE5F~Tf.D TO ILLUST~ATE UOV 
THI'! -'SSPMTIAL rITNC'IPL!S ~nr ~EEI APPLIED SUCCESSrULLY IN 
PaACTIC! AWP TO PE~ONSTBlTf. TIIAT PLECTPrCAL INT!RPER~NCE NEED 
110 LONGFD fE A p~n~Le~. 

UIIO'J! ECOT'lGICAI THP~CTS ASSOCIlT!'1 VITH oprSIlORB PLOATING NUCLEAR POVER PLA~TS 
ADA~', s. N. + NCLPAR, R. B. 

OAW PIDGY. N~·IONAL LA~ORA'!'ORY, OU IIOGr, TYNr. 
THE ECD! O(:tCAL r'PlCTS THA'!' COULD occnR A~ A YBSULT or SIT! 
CONSTRUCTION AND OPERATIOI or AN OP~5"0~E PLOATING N'JCLEAR 
PO~ER PLANT ARE IDllNTIrIEP BY CO~PARTNG THE PlnCIPAL 
ECOI.OGICAl HATURES ASSOCIATED VITH OFF~RO.E SITING VITII THOS! 
ASsoctA.,.ro:n VITH ,.HP :ottING OP 0"SH08" rHlIlRIMB PLANTS. 1M 
GEN!ftA L, T~E ECOLOGICAL T~P~CTS Of OPFSHO'E NUCLEAR PLAYTS 
SlfJIILO ftB RF.LATIVUY S"lLLBR 'l'HB THOS F OF ESTun 1M! PLANTS. 
P(lSSIBL! FACTORS THAT CO~LD INCR!A~E THE RELATIV! UPACTS or 
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OFFSHO RP PLANTS 'R F, HIGH PREC'Ir. NCT OF CONTACT WIT !I SCHOOLS OF 
FISH, SITING NUR INI.PTS Tn !sT~ABtF.S OP OTHER ECOLOaCALLY 
I~PORTA~T A'IP.AS, AND THY. reRSISTFNCE Of HALOGEN RESIDUALS. 
IDENTIFUNG THP. POTENTIAL ~COLOGICAL I"P'CTS ASSOCIATED VITII 
TIIP SITING OP OfPSHO~E PLANTS PEPftITS THP DEV!LOPftE~T OF 
VARIOUS "ONITOPlN": PROG~A"S AND ~EASJRFS TO ftINIftiZE THESE 
I~PACTS. 

PPELIftINAp· DOS~ AND HEALTH IMPACT OF TilE ACCIDENT AT THE THRE~ ftILE ISLAND NUCLEl~ STATION 
AD HOC POP3LATION [)fJS£ ASSfSSftEN· GROUP COftPOSED OF THE NUCLEAR 
R~GULATD~t CO"ftTSSION, THE DEPABT~ENT or HEALTI!, EDUCATION, AN~ 

WELFARE, AND THE E"VIRONNENTAL PROTECTION AGENCY / WA~HIN';TON, 
D. C. 

Y.DITOR'S NOTE: THf AD HOC POPDLATION DOSE ASSESS~ENT GRO'IP IS 
CO'POSED OF ftE"B~RS OF TIIP ~IJCI.EAR R!GutATOn CO'~ISSION, TH~ 
DEPART~En OF IIPALTH, EDUCATION, AND VFLFARE, UD THP, 
ENVIRON"ENTAL P~OTECTIO" AGENC'T. TillS G~OUP illS BlAftINED THE 
AVAILABLE DATA ~R THY. PERIOD FOLLOWING THE ACCIDENT AND HAS 
CONCLUDED THAT THP. Ol'f-SI'l'f. COLLECTIVE DOSE ASSOCIATED VITH THE 
RADIOACTIV~ M~Tg.IAL RFPRES~NTS ~INT'AL RISKS OF ADDITIONAL 
HEAL"'H EFPP.CTS TO "HP. OFF-STTE 1'0PI)UTION, E.G., AN INC3EASE OF 
1 ca~CER nEAT~ OVEP TH~ )25,000 VHICH I/OULD OTHEOWISE BE 
EIP!CTED. PfJRTHEP"ORE, rHE COLL~CTIVE roSE HLL NOT Bf 
SIGNIPICHTLt TNCR"P.ASED AT EIT!~DING THE PERIOD PAST lPFIL 7. 
TH~ 100-PAGE FEPORT OP TilE AD HOC GROUP, DATED UY 10, 1~79, IS 
ON SALE SY TIIP. snPERIHTEND!NT OF nOC1ftENTS, u.S. GOV8&N"ENT 
PRINTING Of PICE, WASHInGTOn, D. C. 20Q02, STOCK HUftBER 
017-001-00QO"-I. PRESENTED HERP. IS TH! SU""ART AND DISCU"SION 
OF FINDINGS PRO" THAT PEPORT. 

STEA" GENER~TOR TUPF PERFOR"ANCE - WORLD EXPERIENCE VITH VATER COOLED NUCLEAR P),EF ~EACTO~S DUH I~ ; lY77 
PATHANIl, R. S. • TATON!, O. S. 

CHALK RIVER N!JCLEAR LABORATORIES, ONTARIO, CANADA 
TilE PE"POPMANCP 01' STEA"-GENERA""OR TIIBF.S IN WATER-COOLED 
NUCLEAR POVER REACTORS I~ VARIOIIS COUNTRIES IS REVIEWED rOR 
1977. TO~E FAILURES VE~B REPORTED AT )Q OF THE 79 REACTO~S 
SURVEYED. THR CA~SES OF TIIESE FAILURES AND TH! INSPECTIO~ AND 
REPAIR PROC!DURFS DESIGNEe TC' DHL VITH THE~ A~E PRESENTED. 
aLTHOUGH DF~"!"ING CA'ISFD BY C(,~ROSION RE~ AIN ED THE LEADING CAliSE 
OF TUBE FATLUP~S, SPECIFIC ~~H~NISftS HAVE BEEN IDENTIFIED, AND 
"ETHODS OF DEALING VITII THF.~ HHE BEEN DEVELOPED. THESE ~ETHODS 
APP. OI'I.G APPLIED ANr SHonLD LEAD "'0 A REDUCTION OF CORROSION 
FAILURE~ IN TH~ fUTURE. 

DEVELOP'~NTS PF.RTAINING TO THE THR~E "ILE ISLAHD ACCIDENT 
COTTR ELL, V. B. 

OAK RIDGE 'ATIONAL LADORATOqy, OAK PIDRE, TENN. 
A PRl'.LI~I HA BY REPOPT ON TP.F TNB EE ~ ILE ISLAND lCCIDE~T 01' .~APCH 
28, lQ79, WAS INCLUD~D I~ Til" PREVIons ISSUE Of NUCLEAR SAF~TY. 
as WAS STATED IN THAT ARTICL~ A FTNAL PEPORT ON THE ACCIDENT 
WILL BE PBESEN~'O IN NUCLEAR SAFfTt WHEN Tn" VARIOUS 
IN'ESTI~A"'ING CO'ftITTEtS REPORT ON TIIEIR fT~~INGS. MOST OF 
THESE RP.POBTS SHOUl.D DV. AVAILABLE BY TH" END OF THE YEAR. 
HOWEVER, SO"8 OF THE DPVELOP~ENTS Of THE PA~T 2 ~ONT"S 
PERTAINING TO .,.,," ACCIDE.T ~B" OF ~E'EPAI. INTEREST AND WILL BE 
SU~ftAPI~ED IIE~F. NO ATT!"!'"!' IS "AD! IIf-RE TO PRESENT A 
CO'PBEBENSIVE BRVIU 01' THY. ACCIDRHT NOB EVEN TO EVALUATe Til " 
ftATP.~IAI. THAT HA~ BECOftp AVAILABL!'; RATHER, GIVEN THE INTEREST 
IN THY. ~[JB .lEC", TP.IS APTICLE WUL 'ERfLT CALL ATTENTION TO TRE 
AVAIUBLE INFORKAfTON. (TN ADDITION, THE REPORT BY THE AD 1I0C 
DO~E ASS!SS'ENT GROOP IS SU'"APIZED IN THE PREVIOUS SECTION OF 
THIS IS~Uf OF NUCLEAq SAFETY.) THE D~V!LOPftENTS aEPO~TED HER! 
FALL INTO THE FOLLOWING TOPICS: LFSSONS LEARNED TASK FORCE, 
AD'ISORT CO"~ITTEE ON ~EACTOR SAFE.IIAP OS (ACRS) REPO RTS ON 
THPP.P "ILF ISLAND, CONGRP.SSIO~AL INVESTIGATIONS, ftY.TROPOLITAN 
EDI~ON CO~PANf INTERI~ PEPORT, NUCLE'" REGULATORt CO'ftISSION 
(NRC) ROPORT ON BABCOCK AhD WILCOI (~.W) rEEDWATER TRANS1ENTS , 

TEHNESSE! VALLEt AUT~OPITT (TVA) NIICLEAP PROGRA~ BEVIEV, 
RADIQACTIVI"!"Y SA~PLIMG, LIABILITY 'NSURANCE Plf"ENTS, AN~ 
CATCHAL', HFADING ENTITLFD ftISCELLANBOnS ACTIONS OF NOTE. 

EDUCATION 'ND PUBLIC AC("EPTAHC! OF NIICLEA~ POW~R PLANTS 
DP.LCOIGNE, G. 
INTER~ATIONAL \TOftIC ENERGf AGENCY, VIE~NA, AUSTRIA 

EDITO~'S NO"'~ - T~E fOLLOWING ARTICL~ VAS ADAPTED PROft A TAL~ 
Ot 'R. OP.LCOIGNE ~RICH VAS PRESENTED AT THE EUROPEAN NUCLEAR 
SOCI~Tt/l'E~[CAN NUCLEAR SOCIETY (PoNS/iNS) INTERNATIONAL 
TOPICAL 'n'TINr. ON NIICLEAR POWER REACTOR SAFETY HELD IN 
BRIISSP.LS, BELGW', OCT. 1~-lq. 197R. THOSE PAftILIAR WITII THE 
TOPIC WILL FIND NOTRINr. NEV IN THIS ARTICLE, BUT TUE DI9CUSSION 
O~ THIS TOPlr FRO~ TH! EUROPfAN PPRSPF.CTIVE PROVIDES A~PLE 
!VID"NC! OF THE CO'"OULITT OF THE PR1BLFft ON BOTH SIDES OF THE 
ATLANTIC. FIIRT~E1~0.~, TIIF aPTICLE 15 WELL ~OCU~ENTED NOT ONLY 
VITH TEUUAL CITATIONS BIIT AlSO Bt THE I NCLIJSION OF A 
BIBLIOGRAPHT. THE EVOLUTION OF THE SJ-CALLY.~ NUCLEAR DEBATE 
FROft THE LATo 19~OS TO Til" PPESP~T TI'~ IS REVIEWED, AND THE 
CURRP.NT ftAHTFESTUIONS OF TIIF ~~TINUCLEAP ~OV!ft!NT IN "ANY 
COONTRHS AAF DESCPTPED. DESPIT! Tllf EMERG!~CE OF PRONUCLBAR 
GROUPS AND DISCUSSIONS IN ftANY COUNTPIES, THE AUTHOR CONCLUDES 
THaT PUBLIC EOUCATION IS THP. C.IIX OF THP. PROBL!", AND HE 
DISCOSSES THE ROLE Of THE INTERNATIONAL ATOftIC ENERGY AGENCY 
(lAEA) IN TH! NUCLUR DEBlTE. 
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EDITOR'S ~OTE: TIIP R~POPT fRO~ WHICH THIS ARTICLE IS ADAPTED 
nAD ITS ORPaH IN ln~ IN A PEQUP.ST RT PHILIP HANDLER, 
PRESTDENT OF THE NATIONAL ACADE"Y OF SCIENCES, TO ITS CO~ftIT'l'EE 
ON SCIP.NCE un P!JBI.IC POI ICY (COSPUP), TO RBVIEW TH! DRIFT OF 
THE REACTOR SAP~TT STODT (VASH-1400, ALSO ~NOVN IS THE 
P.'Sft!JSSP.N REPOPT). TnE COSPUP VELCOftED THIS CHARGE AND DECIDlID 
TO IJ~DP.RTAKE A SIJRVP.Y OF ALL THE TYPES OF RIS~S ASSOCIATED WITH 
THE ~UCI.EAB rowpp PROGRA" THRO~GH A CRITICAL REVIBW OF TilE 
LITERATIJP!. AT THE SA~E '1'1'· T~F NATIONAL R!SP.ARCH COUNCIL WAS 
ORGAN!ZIN!; A CO~~ITTP.E ON NUCLP.AP AND ALTERNATIVE ENeRGY 
STSTSoS (CONAF.S) -08 A BROAD STUDY REQnESTED BY TilE P.NERGY 
PESEARCII AND DEV~LOP~ENT ADftIHSTRATION (ERD~), NOW THE 
DEPARTftEN'" OP E~P.RGY (DOP.). IT WAS A';Rr.RD THAT THE LITERATORE 
P~VIW PROPOSP.D BY cospnp WOIILD PROVID~ INFOHftATION TUAT COULD 
CONTUB!)"'E SIr.NHIC~NTLY TO THe CO~ AES ~ rUDY. ACCORDINGLY, THE 
COS PUP STIIDY WAS SUPPORT~D LARGeLY RT FUNDS ~ADE AVAILABLE BY 
EDDA AND ~OF. PO~ THE CONAES EpFORT: ADDITIONAL SUPPORT VAS 
PROVIOED BY THP ~ATIONAL ACADEftY 01' SCIENCES. THIS ARTICLE 
CONSTS~S PRI~ARltT OF THE "INTRODUCTION" (SECTION II AND 
"OVEPALL ASSFSSftE~T" (SECTION VIII) OF THP "SUHftARY AND 
SYNTHFSIS CHAPT~" o· '"Hf. cospnp LIT~PATURE REVIEW. THE 
nSIJ"~AHY AND STNTHESIS CHAPTER" WAS RELEASED IN A~RIL 19H -
BEPORP CO~PtFrTON OF THE PULL RepORT - DPCAUSE OF THe INTENSITY 
OP CIJPReN~ INTERp.sT IN THE SIIBJErT. 

B!)PNI.II'" TN BO:LING ~EAT TrANSPP!' TIT. ~IGH QUALI:Y PORCED CONVECTION STSTE~S 

~ER';LPS, A. E. 
IO~~ STAT l' UNtv~PSITT, AHf.~, IOW~ 

THIS IS THE TUIRO AN~ PINAL "A9" Of A REVIE~ OF BURMour DORING 
ROIlING HEAT T~A~SPEP. THr. STA-ns OF ~nRMour IN IIIGH-QOALITT 
PORceD-CO.YEC"lO~ SYS~~ftS IS R~/Ieweo, AND aECENT DEVELOP~ENTS 
AilE SUft"Aq [:..~~ IN DO"\'AI~. A GENERAL :;UIDE :0 THE CONSDERABLE 
I.ITpDAT"RF TS GIVEN. PArA~E"'RIC EPP"CTS AND CORRELATIONS .OR 
\'ArZR :~ ClqC'JLAR AND NONCIR<:111 AR DIICTS ARE PRFSENTED. OTHp.r 
TOPICS p~scrrSS"D IHCI.U09 TRANSI-hTS, SrrAft-G~NE~AT ,R 
APPI I["A:'ION~, CORP ELATIONS POR OTHER PLUIDS, FOULING, AND 
AUG ~ENTATION. 

ASSESSftENT OF TH' PREQUENCY OP FAILURE TO SCRAft IN LIGHT WATEK REACTORS 
APOSTOUKIS, G •• HPI.AN, S •• GARRICK, B_ J. 
DIC~T EQ, W. 

UNIVERSITY 1)1' CALIFORNIA, LOS ANGELES, CAUP. I PICKARD, LOWE UD 
GARRICK, INC., TRVINE, CALfY. 

BATESIAN ~ETHODS ARr. USED TO CONSTRUCT A DISTRIBUTION FO~ THE 
PROBABILITY OP FULURE OF 'rHE REACTOR PROTECTION SYSTEft (BPS) 
PER DE~ANTl IN LII:HT-WATER HEACT'lRS. TRI~ DISTRIBUTION EXPRESSES 
QUANTITATIVELY onp CURRENT STATE Of KNOWLI'D.E AS FORIIED BY OUR 
OW~ AHLY~IS OF THR RPS, BY THB AVAILABLE STATISTICAL EVIDENCE, 
AND BY THp WOH 01' TRP ELECTHC POWED RESEUCII INSTITUTE AND 
THP .nCLf.AR R~nIlI.ATOR! CO~ftISSION STAFF ON ANTICIPATED 
TRANSIPNTS WITHOUf SCRA". TIlF DIST~IBUTION CAN BE SUftftABIZED Bf 
TH" ·OLLOWING VALUES: STII P~RCENTILE: 6 ~ 10(-6) PER DEJIAND; 
"EnUN: 2.~ ~ 10(-S) PER DE"AHD; ftRAN: 5.4 X 10(-5) PER DEftAND; 
9~TH p~FrENTILl': 1.2 I 10(-b) PER DE~AND. 

SD~"AR' OF THP RPPORT TO TRE PRESIDENT BT THE INTERAGENCY REVIEW GROOP ON NUCLEAR VlSTE ftANAGE~ENr 
INTERAGENCY REVIEW GROUP 
WASHI~GTON, D.C. 

ON ~~P. 13, 1978, IN RESPONSP TO THE PIHDINGS 01' AH INTERNAL 
DEPARTJlENT OF ENERGY (DOe) TASK ponCE WHICR HAD REVIEWED THE 
UNITED STATES NOCI.-AR VASTP ftANAGEft-HT PROG8An, PRESIDENT 
CARTER ESTABLISRED TilE INTPBAGENCY REVIEW GROUP (IRG) TO 
PORftULAT~ RECO"ftI'NDATIONS FOR ~RE PSTABLISH~ENT OF AN 
A Oft I~ IS"'RATIVF POL ICY WITH R PSPECT TO LO NG-TERft ftANAGBnENT OF 
NUCLEA~ WASTPS A~D SUPPORTING PROGRAftS. CHAIRED Df THE 
SECRETAoy Of FNRnGY, TIlE IilG IS COftPOSED OP REPRESENTATIVES OF 
14 GOVERN~ENT eNTITI~S. THE NUCLrAR PEGULATORT CO~ftISSION (NRC) 
PARTTCIPATFD IN THE ACTIVITIES OF THE IRG AS A NONVOTING 
~E'BER. THE IRG ATTEftPTED TO OBTlIN A UROAD RANGB Of INPUTS AND 
VIEWS FROft ftANY SOURCES, INCLUDING CONGRESS, STUE AND LOCAL 
GOVERN~PNTS, INonH NATIONS, INDUSTRY, ~HE SCIENTIPIC AND 
TECIiNICH CO"ftUNIrY, PUBLIC INTERE~T AND ENVIRON~ENTAL 
ORGANI1.ATIONS, A~D THE PUBLIC. IN OCTOBER 1978 THE lRG ISSUI!D A 
DRAPT RBPOPT FOP pnBLIC REVIEW AND COKftENT. SOKE HOO COftftENTS 
WEPP REC"rVEll AND 0PVIEvro, ~ND THFoIR FINAL REPORT, WHlcn WAS 
PUBIISHRD IN ~ARCH lQ79, REFLECTS THEIl' CONSIDBRATION or THESE 
CO~ftPNTS. THI~ ADTICLE SUft~ARTZES THP PINAL REPORT, ijSING TO 
TIIF EJTBNT PRACTICAl. THE SAft! PORnAT, VORDUG, AND EMPHASIS. 

NATORAL AHD TP.CHNOLOGICALLY ENHANC~D SOURCES Of 8AooN-222 
TRAVIS, C. C •• WATSON, A. P. 
"CDOWELL-~OTPR, L. ft.. CI)TTRP, S. ~. 

RANOOLPU, ft. L. • PIrLOS, D. E. 
OAK RIDGE ~ATIONAL LA~ORATORT, OAK RIDGE, TENN. 

AN ASSESS~BNT OP RAooN-222 RELEASES (CURIES/YEAR) FROK MAJOR 
NATurAL AND TP.CH~OLOGICALLY EKIIANCED SOURC~S IN THB ~HITED 
STATES IS po"SENTED. THE RESotTING IN~ AI \TIOB POPULATION DOSE 
CO"ftI·H~NTS TO TilE BRONCHIAL EPITH~LIOft or THE LUNG (LOHG-RE~ 

ARE ALSO P.STI~ATBD. THE COURSES OF RADON CONSIDERED ARE NATURAL 
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SOIL, PVAPOTqANSPIRATION, POTASLP WAT~R SQPPLIES, BUILDI~G 

"ATE~IALS, NATIIRAL GAS, "HHIII~ ~INnG A~D ULLIHG , COAL AIID 
PHOSI'HA~~ ~INI~G, PllOSI'HA"::E fEnILT7.ER, LIQUEfIED PErROLEO" 
GAS, GfO~HER"AL POWER fACILI~IP.S, COAL-~IREry POW~R PLANTS , AND 
GAS ~ND I'lL WHLS. THE "OST I~PORTAN'" ~ATnRAL SOUUCE Of 
RADON-222 IS DrCAY o· PA"I"'-226 I~ T~! SOIL AND ROCKS o· THE 
EARTH ' S <""'JST. THIS COIIRS£ R'S'ILTS H APPROn~ATELY ~O ~f.RCENT 
Of TH~ TOTAL PO~IIUTTON DOSE fRO~ ALL SOllPCES OP RADON. T"~ 
LUr.'!ST ~ECH~OLOo;ICALLI EHIIINC"" C'l~TR1BIITOR TO POPULATION DOSE 
IS AJRBOR~! RAOON-222 IN BIIIL"ING lNT~~IORS, WHICH IS ~S"::I"ATED 
TO CONTPIBUT" 5, P?RCEHT TO TH" TOTAL POPULATION !XP,)SURE TO 
RADON-2'1. EACII O' ~HP OTHER SOURCrS IS ESTI"ATED TO CONTRIBUTE 
LESS '!"RA~ 1 PERC"NT TO THE TM'Al •• 

S~PES5 CORPOSION C~ACKI~G I~ PIPT~G OF ~IGHT .1TER R~ACTOR PLANTS 
prp~ CRAC~ ST9DY GROUP 

o. s . NUCLEAR RP'r,"LA~ORY con~IS5IO~ , W'5HTNr.TOR, D.C. 
EDITOR ' S NOT': THE PIPf CR~CK ~TUOY ~Ronp , ~~TADLI~~~D BY ~II~ 
HUCI ~AR REr-ULATORY CON"ISSION ( ~PC) , q EVIEWED INTBRGRAHULA~ 

S1'" FSS-COQHOSION CPAC~ING (IGSCC) OF PIP ING IN D(JILIYG-WATER 
REACTORS (HWRS) A~D IN 1915 ISSqPD A REPORT, NUR~G-7S/0&7. 
DURING lq18 SUCH CRAC~rNG VAS 9BPOPT!D POR THE FIRST TI"£ I~ 
LARGQ-DTA"f.TER PIPING (GREATPR THA~ 20 I~.) IN A RVR IN TilE 
PEOFRAL R!p~m.TC Of GEP~A~T. THIS OISC!'VEBY, TOGET' I E;1 WITfi TilE 
REPORTED OlJeSTIO~~ CONCERHNG THE IH~Pl'PRETATION OP ULTR~SONrc 
IN5P~TION5 , Lp.n T'l TH~ P.S'!'AeLISH"fNT OV A NEW PlPE CRACY. STUDT 
GRO"~ E! THE ~qc. THB ~HARTEF OP TH~ N~' 380UP V~S E(PAHnR~ TO 
I HC LIJO f (1) A R FVHW OF T HF PO"'F.NTI AL POR STRESS-CaRRaS [!'~ 
CR~C~:H'; IS PRPS5ur!7FD-~AT'R g~ACrOR= (PVRS) AS V~~L AS IN 
D:'HS, (l) AN "YAMI~ATION OF THP. OP"PA'!'INr, !XPEQUNCE IN t'ORt:I';~ 
RF.ACrOnS R~LEVA~T TO IGSCC, :.ND ( J) A PESPO~SE 'ro flV"! SPE~!FIC 
('q~STTON~ CO~CF.RUNG IGSC~. T'll.; '~TICLE SU~URI4ES -rH~ 

PI/IJINGS OF THE NEW Plrc CrAC~ STno v GFO"P ; CO"PLETE DETAILS 
AR~ rp!,ENT'l" !~ TH~IR REPORT. NURfG-O~Jl. 

sn '~AP' Of T'I-2 LESSO~S ~eArN£D :AS~ roqCE R .. POR-r 
N ,I:LfAn 5\ vP.H STAPP 

OA~ FIDGE NATTONAL LA~ORATOPI, OAr RI)~~, ~~N~. 

Af'TvR ITS "EVIEV Jf THP. THr.Er ~ILP I<LAN" 2 ACCIDENT , TIlF. T"I-2 
LF.SSONS l.F.APNF." TASII' PORCE RECO""ENDED TH~T A NU~B~!l OF ACTlOSS 
TN THE APYAS OF D~SIGN AND ANHvSIS 'NO rLA~T OP!RATIONS DE 
REQUIRED IN Tql' SHORT TER" TO PROytn~ SUDSTHTIAL ADDITIONAL 
PROTECTION PI'" TH~ DUBUC IIEAL'!'H l~D SAFETY . ALL N'JCLEAR POVER 
PUNTS I~ OPEPATIO~ OR IN HRIOIJS STAr. ES O~ CONSTRUCTION or. 
LlCENSI~r, ACTION ARE AFPEC~En TO VARYING DEGR~ES BT THE 
SPECIFTC RFCO~"f'lnATIONS. CO""P.NTS BT THF ADVISORY CJ"H":'TE~ Oh 
REACTOR SAFEGnARDS CONCrRNING THB SRORT-TER" RECO""ENDATIONS 
ARY PRES .. NT"D. 

TH!RnAL RBACTOR SAf~T PPSP.ARCH IN SW"DEN 
GR A SLq~D , C. • HFl,LSTRAND , E. 
STUDSVI~ ENERGITE~NIK AB , SWEDEN 

SVEDP.N DENEP'ITS IN "ANY VAYS fRO~ THE REACTOB SAFETY RES~ARCH 
PERFOR"ED l ~ OTHER COIINTPlPS . TTS OWN ACTI VITY CO"P LEKENTS TH1S 
F.FPOOT , BnT A CFBTUN PPAC'IION I S ORII'NTP.D TOVARD SAfETt ISSUES 
THAT AR" 1NTI" l T£11 PEI,A'I'!D TO THY S?P.CIAL OESIGN OF THE 
ASP.A-ATO~ BOT! lNG-WATER "EACTO". T~ROUGH TilE AVAILABILITY OP 
THE DECOftftTSS TONED "ARY r ~lN ~EACTO~ PL1NT , SWEDEN HAS 9EEN ABLE 
TO PUT A I,EADI~r. POLE IN INTEGRAL CONTAIN"!NT E X PERI~ENTS WITII 
INTERNATI('INAL PAPTICIPATION . JOINT BfFORTS VIT II OTIIER COUNTPIES 
ARP. ~OW DfVOT~D TO DEFINrN~ NEW LARGE-SCALf. EXPERrKE~TS TO BE 
PEPfOP"ED IN THE qN I QIIE ~lPV111'P.N FACTLITY. THE L\RG~ST POBTTON 
01' THE ~AFPTY RPSPAFCII PROGRAK IN S Vr.OEN IS PERPOR~ED BY 
STUDSVI~ ENERr.TTP~NIK AB , BUT VAPIOUS UNIVERSITIES , CO~SqLTANT 

1'IR"S , AND RES'PAllCI( INSTTTUTES ARP ALSO IN VOLVED. IN lDDITION, 
A SUBSTANTIAL AftOUNT OF VORK IS DOHE BY TRE RB ACTOR VENDOR 
ASEI-1TO" RUT 15 ~O'" INCLOOED IN T~IS ARTICLE. THE OVERALL 
ANNqAL PliO GET IS AT PRESENT BETWEEN 51 AND S8 "ILLION , WIT~ 

THR fE GOVEI'N"!'NTAl. AIITHORI~IES AS THE KAIN FINANCING BODIES. 

STRUCTURAL ~ECRANICS IN RFACTOI' TECIINOLORT 
COTTPELl, W. B. 

O AK BIDr.P. NATIONAL L1BOPATORY, Olr RI)r.~ , TENN . 
IN A BRT~P ARTICLE ON A BIG CONI'EPENCE - THB PIfTH 
INTERNATTONAL CO~PERF.NCE ON STRUCTnRA I 'ECUAN1CS IN RE ACTOR 
TECHNOl'lGY ( SnRT-,) - THP SCOPE A~D CO"TE~TS OF THAT 
CONFERENCE AnI' IOENT I FIFD , A~D SELP'CTED HIGHLIGHTS ARE 
PRESF.NTED. O Vl1R 140 0 PERSONS ATTENOf!D THP. WREK-LONG ~EETING , 
VilICH WA~ Hf!LO IN !lERLIN , lOG. 11- 11, 1919. OYER 700 PAPERS 
VFRE PR~SI'NTP.D I " OVI'R 1 00 TEC~NICAL SESSIO~S NOT COUNTING 10 
SATELLITE 2-DAT SESSIONS TAAT VERE HELD ROTH BEFORE AHD AFTEd 
TilE CONfEPENCE ITSELF . PEV TECIIH1CAL DETAIL3 ARE PRESENTED III 
THIS BRIPF REVIEW , BUT TH!' Pl!NARY TALK. AnE SUK~ARIZED IND THE 
CONTRIBIITTCNS OP OP. TIIO"A!' A. JAEGER , GENERA L CItATRnAN 01' TillS 
AND ALL PREVIOUS S'IRT CONFER~NCES , ARE LAUJED . 

IN-PILE TP.STS AT KARLSRUHE 01' LWR FUEL FOD BEHAYIOR DURING THE HEATUP PYASE OP' \ LO:A 
II'APB, E. H. 

PEDERAL PEPIIBLIC OF GE9~A"Y 
IN ORDEP TO INVF~TIGATE TAE INPLOEKC~ 01' ~ NUCLEAR EN9IR0N"ENT 
ON THP. ~I"C"ANIS~S OF FURL-ROD PAII.JIP~ , IN-HLP. TESTS 
SI"OL1TIN~ THt H'ATUP PHASE OF A LOSS-('IY-COOLANT ACCIDENT IN A 
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p~EssnH~~D-w~~e' r E~C~OP ARE Br.I~G :OHDnCTED WITH IRR~DU'i'ED 

~ND f1NI •• ~DTA'r'D SHOPT-J.F~"·H SING[." RO~S TN TilE PR2 REACTOk ~T 
KEPN'C'R"CII"~r.S7E~TRII~ KAFL,RUH~ (URLSRUH! ~UCLEAR HESEAJCH 
CR~TER), PEnER~t PPPIlBLIC or G·Rn~~Y, VITHIN THE PROJECT 
N'ICI !~R GAHTY. WIT'I ~r~RLT 70 rp.Rce~T OP TilE SCHEDIILEJ TESTS 
CO'PLPTPO, NO sn~n I~PLUe~C!S ~~V! RoPN FOUND. THE I~-PILE 
DU'5T A~~ nFOR~'TTO~ n~'"' ~R~ IN GOOD ~GREE"ENT ~[TH RESULTS 
~RO~ NO~~"CLo~P T-STS VITH P.LECTRICALLY HE~TED purL-ROD 
Sz,nUTO.S. TH" o~p.Ho~rNON or PELLET DISIHTEGR~TION, VHICH HlS 
~F.N OB~.~VP.D rH AI.!. T~STS VITH PR .. VIOUSI.Y IRRADIATED RODS, 
Hr.~D~ PUqTREP INVESTIG~TION. 

TPCH~rCAJ. \SSESSM"~T OP nISTnRn~NC" ~NALYSTS SYSTEnS 
LC'NG, A .. .,. 

RL.C'l'9TC POWFP Pr.SP.~RCH T~STITIITE, PALO ~LTO, CALIP. 
IN DECP'9ER 1Q1A, ':'11£ nECTRIC POVER FPS EARCH INSTITUTE 
SPO~,;nRF.O u r~T~RH~TroHAt SPECTALlST~ VORKSHOP ON DISTURBANCE 
~NALYSI~ S~STP~S. STNCE T~P THREE ~ILE ISLAND UClilENT, TilE 
P.LPC~RIC-POWP.R 1NOOSTRY HA"> r~p.~ PV~LUTTNG rHr USB OF THIS TYPE 
GP SYST~' ~S A ~~A~S TO I~PPOVE '!'HE OP~~ATOH-PROCBSS UTERFACE 
DURn,: ~OR~AI HO AB~OP"H "ODE5 OP ~UCLF.~R PLANT OPP.RATION. 
~H~ P1NCTrONAI REI)IIIFE"RNTS, ,11STTPrC~TTON, TECiINI'::AL 
D~SC.IPTIO~S, ~~D op~nlTro~ npp.FtENCP. VITH SU(;II SYST~nS ARF 
SU""APT7ED ON TH~ ~ASIS np THE WOR~~ROP PRESENT~TIONS. 
UNRESOJ.vpn pRC'nLF"S APP ID~~TIPIED ~ND ONGOING RP.SEARCH AND 
DEVELOP'EHT ~CTTVTTIP.S IN THE ONITED S~~TES AND EaBOPE ~RE 
nPIEFl.Y REVIF.VP.D. 

~nINn Tp.CH'ro"p.s ~ND QUALTfIED LIP~ POP S~PETY SYSTE" CO'PONENTS 
WRAV!R, w~ w. 

POWEP G~Np.R'':TnN G\IO"~, lYNCHBURG, V~. 

~RPS~NTl, Y, TilE O"lLI~I~D 1HP OB,1FCT[VE ~OR CL~SS IE S~PETY 
SYSTE" co~pnNENTS TN NnCLp.~R PO~ER PL~h'TS IS sonEIIIIAT OF A 
SUD,I ~C~T yp P.H :;TN~E R rN n JII DGnENT. VII EN TH P. DESI R BD QU ALI P TBD 
LlF? IS ~5CE~TAIN~D, THENE APE O"rIlP.P CHOICES THAT 'U5T DE nADE 
(W'IICH ." Be I~PLIIE"CF~ 9T THF. OEST"~D QIIALlrrp.D LIPEI SUCH AS 
SELEC'!'IN~ THE ~GIHr, P"OC~U'IRE TO USP. IN THE QUALIHC~TION 
pDne~ss. ~~~I"G CO"PLrJITY TO THE SITU~'l'ION 

IS ~qE ~ACT THAT TIIEPP ~R- SO'E LI,TTATIONS 
TN ~GING TFCHNI(l'IF,~ ~T Ttlf P~ESENT TaE. THIS 
~aTTCLP DPESPN~S (1) A DTSCII~SION OP THP. LI,ITATIONS IN AGING 
pqOC~nllRrs, (21 ·HP GENERAL PHILOSOPHY OP Q1ALIPIC~TION, AHD 
(1) ~ proPOSp" ,P.THOO POP ~PECIPYT~G ~ nF.5TRI!D QO~LIPIED LIr-, 
VHler "5~. ~ PFORABIJ.ISTIC APpPo~eH. THE PP08~BILISTIC APPROACH 
PBupnSE9 IN I'rP" 1 C~N Dp ~PPLTED TO N~TryRAL AGI~G PROGRAHS AND 
I'V':NTPAIP Tn ~CCELEPATP~ A!lHG ONCF. TilE PRESENT T".CHNICAL 
DIPrTCmTIPs API' OVP.RCO~E. 

fIPP 1I~7APDS ~ND CONS EQIJ I! NCI!S OF PT&ES IN N~CLE~R POVER PL~NTS 
!A1.DP.RT, .1. H. 

NATIONAL LOSS CON"'ROL spnvrcE CORPOR~TION, LON; uROVE, ILL. 
TillS ~R~rCl" BRIEPLY DPSCPIB'S THE I'IRE H~7ARDS IN NryCLEAR 
POWEP PLANTS, THE POT~HTI~L NOCLE~R-S~PETT-aIiL~TI!D ~ND ECONO"IC 
CO';S-'JIJP.NCP~ TIIA! CA~ OE C~USEO BY PIRP.S IN NUCLEAR POWER 
Pl.ANTS, A"" THE n~E 0. ~ ~TRr PROTp.CrrON PRvGR~" TO PREVENT 
UH~CCEP':'!Dl.E CONSP.QUfNCBS fRO~ OCC'IRnING. 

p.~-ec~o, or Lnw LI'VEL RA~IA"'ION - ~ CRITICAL REVIEW 
A~CHEI1 .. v. E. 

PIJRITC HPHT'I ~-pVlel', SALT UK- CITY, UTAII 
B01'H NEn4'"IVo ~HD POSITTV~ PlPORTS ON T~E EFFECTS OM "AN Of 
I.CW-DOSF IND PROTRACT!'O R~OIA'rION ~XPOSIJPES ~RE REVII':VHD. SUCH 
RFfECTS ~.E or9EPVAel~ ONLY T~ L~RGE PopnL~TIOHS BY 
£P[D~' IOLC'GTCAl 'I'~CH~ ron~s. ALTHOUGH NOT CONCLUSIVE, THERE IS 
CO'5IDEPA~l! PVTOFNCE TO snpPORT TRP. 'IYPOTHESIS TH~T B~CKGr.IJUND 
P~~IA':'TO~ A~D H"'I~ICIAL RAD UTION r~ CO~PARABLE DOSES PRO BADLY 
H~V~ DP1'ECT~~1 r. ~PPECTS ON 'AN. CPRT~INLY THS IS THg PR'IDENT 
CO~CI,IlsrON TO PE~C~. THrs He~NS THAT ~UCLEAR POII .. R 5110ULO DP. 
'SSESSED O~ TH~ '~SIS OP RISK is. np.~EPIT. rHE SA~~ TYP~ OF 
~SSeSS"PNT ~H(JIILD BF APPLIED TO NONHUCLE~R POVER SOIJRCES. 

SO" ~BSERVATION~L BASES I'O~ EST'.~~I'~ fliP. ONCOGENIC EPPECTS OP IONIZING RIDI~TION 
TOT"''":P, J. R. 

OA~ RIDG" AS50CU"'ED UNIVEPSI'l'IES, OAK RIDG~ , TEHk. 
D~"'~ e~·R'CT~D PRO. SEVERAl. S~l'Dlf'S ON 'InnAN SOBJECTS VUO 
PECPIV E~ P~RTIA L- OR VHOLE-BODY ~XPOS\lRES Tv IONIZiN .. RADIATIOU 
\kP PPES~NT8D. TPE USE OP THES~ D~'r~ TO ESTIn~TE THE EXPECTPD 
~ORT'LITY -PO~ V~OLE-DODY IRR~DIATION IS DISCUSSED. TilE 
I~~!~PRPTlTIONS OP T~~ 8-SIILTS ~PU. P!TPOSP!CTIV! CASE-CONTROL 
ST'IDI~S, \5 nE"PI, IPlHO BY TH~ OXPOkD SIIRVPT 01' CHILDHOOD 
CANCEPS, ~ ... CFITICALIY REVIEWED. IT IS POU~~ THAT THE OXPORD 
DATA OF 1972 DO ~OT 5n~PORT CO~VPN·IOH~L DOSE-RESPOM5E 
PPLATIONS ~NT rP:TTER '!'H~N no RAND(,~ ~U~BERS VTTU SIftlLAR BANGES 
AND '-AN~. USO DISCIISSP.!l IS ~ ~ETHOD POR UALYZING THE ~BsnLTS 

O· VIIOLE-BODY F\DI~TI0N STUDI~S, WHICH RELATES THE NunDER OF 
DE~T~~ PRO~ C~NC~R TO THOSP PRO' ~LL OTH~R C~USES EXCLUDING 
ACCIDENTS. 

4 
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PIPTH INTER~A'nOKAL ST~POSIU" ON THE PACKAGING AND TRANSPORTATION OF KADIOACTIVE ~ATEaIA[.S 
A.LLEN, G. C., J~ + Kf'NT, 0 .. C".. POPP., R. 8. 

~ANDIA LABORATORI~S, ALBUQU~ROOE, NPW '~XICO 
THIS ABTICL~ IS ADRIEl' RFiIEV OF TH! FIPTH INTERNATIONAL 
SnpOST'l' ON THE rACnGUG AND TRAN~PORTATIO" Of RADIOACTIVE 
MATERIALS R!LD A~ LAS VE!;U, ~F.V., 'AY 7-12, lQ70. TUIS 
SYMPOSI'IM US SPO~~ORED BT SA~DIA LA!lORATORIES U"DE~ THE 
AUSPICE~ OF THE ~~PA8TMENT OF !NERGY. HIGHLIGIITIN" THE ~r.ETING 

WB~E PAPERS ON RFGRLATIONS, LEGAL ISSU 85, LOGISTICS AND 
PLANNING, RISK ASSI'SSNPNT, AND VARIOIIS TECIIHOLOGY- AND 
SYSTE'S-PflATED TOPICS. IT TS APPAPENT TqAT. ALTHOUGH 
TRANSPORTATIO~ 01' RADIOACTIVE ,ATEqULS HAS R~cerVED MUCII 
ATTENTION IN THE PAST. EVEN ~s .. A'!'TP.NTION WILL BE R!OUIRED IN 
TIIP. FIJTIIRo 01' TRA~SPORTlTION "AT DEC!}ME A LIMITING FACTO~ IN 
THE N'lCLEAP POWE" OPTION. ARns Rl'QnIP ING SPECIAL ATTE~TION 
INCLUDE (1) TRE CONTI~ijED !VALUATION A~O UPJATIN~ O. 
REGULATTO~S AND T~E COORDI~ATIOM OF THIS !PFORT O~ AN 
INTERNATIONAL LRVH; (2) TilE USE OJ' RTSK AMALYSI5 NOT OIILY Tn 
ES1'ABl ISH, MODTPT, OR VERIFY RP.r-ULATIONS BOT ALSO TO LEND 
CR~DPNC· TO TnE PEGOLATIONS IN THE PUBLIC HEW; (3) THE 
DEV!LOP~J'NT O. TP.CHHOLOGT TO PROVIDE COST-EFFECTIVE ANn "OR! 
EASILY nS~D PACK~GIN~ AND ·PANSPORTATION SYSTE"S; (q) THE 
!XP ANS 1'lN OF EFPORT TO PlOVI DB ACCURAT E INFORMATION TO 
LEGIS[,AT1V£ AND OTHER RULE-HUNG DODIl'S AND TO THE PUBLIC TO 
Am IN MAKINI; RATTONAL DPCISIONS rELATIVE TO TRANSPORTATION; 
(5) TnE .VALlIl,TION OF LARG~-Sc\LE INTPRNATIONAL THANS1'EB OF 
SPENT FUEL; AND (~) THE CONU7~."T '1'). AND UBRICATION OF. THE 
LARGE nrETS OP SHTPPrHG SYST~'S THAT VILL SOON B~ REQUBED TO 
TPANSPORT THE ~ROVTNG 00ANTIT1£S OF SPPNT FUEL. NUCLEAR WASTE. 
AND OTHEQ RADIOACTI'E ~AT8PIAlS. 

INTI'PNA'1'TONAL conp'PATION H ~IICLEAR SAP~TY AND LICENSING IN TnE F8AMEV03K ot' Til l' OECD NueT.tAP IlNr.QGY 
AroENCY 

HAnSHT. ~ •• OLIY~R. P.' OUVIfR. J. P. 
S.'AnIE. K. B. + STEPHr~S, ". 
O~GA~ISATIOM ron °CONO~IC CO-OPEQATION AND D!V~LOPMEN~. PARIS, 
F8 A NCE 

THIS ARTICLP. npSCRIBES TRE IN!fRHATIONAL COOPERATIVE PROGRAM IN 
NUCLEAR SAPETY AND LICENSING THAT IS CAR"IED OUT IN THE 
FRA"EWORK OF THE N~CLEAR ENERGY AGPNCY (NfA) OF THE 
ORGANIZATION FOR !COWOftIC COOPERATIO~ AND DEVBLOPM!NT (OECD) 
AND IS DIRECTED BY TH~ NEA COM~ITTEE ON THE SAFETY OF NUCLEAR 
INSTALLATIONS (CSNI). ITS PRINCIPAL OBJECTIVES ARE (1) TO 
YNCR!AS~ TH! FUND OF KNOWLEDGE TN KBT AREAS OF SAPETY RE~EARCH 
THQOllGR UTERNATIOMAL COOPERATION AND HENCE BROADEN THE 
TECHNICAL DATA BASE AVAILABLE ",,0 REGIILATORY AUTHORITIES AND (2) 
TO BRING ABOUT AN INTSRNATIONAL CONS!NSUS ON I"PORTA~T SAFETY 
ISSUES. TnE CSHI AlSO PROVTDES A FORUM POR THE EXCHANGE OF 
I"'OR"ATION AND .~PERI£NCE BETWP.EH LICENSING AUTHORITIES IN THE 
oseD COUNT PIPS. THE PROGRA' IS 'ADP. UP OF ~ENERAL E~CHAN<;ES or 
INFOPHATION AND OPERATIONAL COOPERATION. TqB ARTICLE GIY~S 
EXAMPLES OF POTH ASPECTS Of THr. PROGRAM. DESCRIDING THE 
OBJ ECTIYES HD TUE DIFFER I'~T VORKI~G , FTHODS USED. IT GOES ON 
TO POYNT OUT TRE NEED FOP ENHANCED INTER~ATIOHAL COOPER,\TION IN 
SAFETY nr:SEABCR AND OUTtI NES THE DIRECTIONS THIS SHOIILD TAKB_ 

DEVELOPMENT AND ASSESSM!NT OF TRE TRANSIENT RP1CTOR ANALTSI5 COPE ( TRAC ) 
VIGIL, J. C • • PBTOH. R. J. 

LOS ALAMOS SCIENTIFIC LABORATORY, LOS ALA~OS, NEW MEXICO 
THE TRANSIENT REACTOR ANALYSIS COOl' (TRAC) IS IN ADVANCED 
BEST-ESTTMATE COMPUTER PPOGR1M POB THE SAfETY ANALYSIS or 
LIGHT-VATED REAC'!'ORS. THY TRlC-PIA PROVIDES THIS ANALYSIS 
CAPABILITY POR PRESSURIZED-VATER Rl'ACTORS_ THE ADVANCED 
FEATURES 0' THAC-PIA INCLODE NONHO~O~ENEOUS, NONEQIIILIBBIUN. 
AND "ULTIDINEMSIONAL RYDRODYNAM[CS WITII FLOW-REGINE-DEPENDENT 
CONSTITUTIVE RELATIONS; OOENCH- 'ROHT T R1CKING CAPABILITY FOi 
BOTH BOTTOM ~LOOD ANO P1LLIiG PILHS; CONSISTENT TREATN!NT OF 
ENURE ACCIDENT SEQUfNCES IMCL"DIN~ THE GENERATION OF INITIAL 
STEADY-STATE CONDITIONS; AND MOOOLAR DESIGN THAT ALLOWS 
REPRESENTATION 0," A WIDE VARIETY or PXPERIMENTlL 
CONFIGURATIOWS. RANGING FROM SINGLE COMPONENTS TO MULTILOOP 
SYSTEMS. THE TRAC-PIA HAS BEEN TESTED lGAINST AN INITIAL SET OF 
SEPARATE- AND INT!GRAL-!r~pcTS !,(PP.RIM P.lfTS. PURTHE' ASSE~S~ENT 
OF Tfl~ COO! THRonGR PR~TEST ANO POSTTEST P~EDICTIONS OF OTIIER 
EXP!PI"PHTS IS IN PROGRESS. THE OVPRALL RESULTS Of THES! 
TE~TING AND ASS!SS~BNT ACTIVITIES ARE ENCOURAGING. 

COH~ON ~OD~/CON~ON CAOSE FAILURE - A PRVlEW 
HAGEN, Y. W. 

OAK RIDGE NATIONAL LABORATORY. OAK RI~GE, TENN. 
COHNON-MODB/CO"HON-CAUSE (C~/Cc) PAILORE AND ITS PREVENTION HAS 
BE~N A S~BlOOS CONCERN I~ THE "'JCLEAR SA FETY CO~HUNITY DURING 
THE PAST F'M TPAPS. SINCE PEDONDANCT WAS PTRST USED IN AN 
ATTE~PT TO ACHI!YP HIGH RELIABILITY TN SYST~MS. THE CHICC 
FAILURE PHENO"ENON HAS BEEN INHEPENT IN SYSTEM DESIGNS. THB 
CONCERN IS THAT HIGH-RELIADILITY SYSTP.NS ARE SUBJECT TO 
COMPRO~ISP. I1T HO~A" ERROR AND EHYIPONH !lfTAL FACTORS. POTENTIAL 
C"/CC 'lILOS'S ARE THE RESULT 0' ADDING COHPL~XIT' TO SYSTEM 
D!SIGNS. TH"T AR' THE PRODUCT or A SnpERSAPE PHILOSOPHY. TIlIS 
ABTICLE R!YIRVS TRE CM,lCC FAILURE PHENO"ENON_ CLASSES OF CM/CC 
FAILORES ARE CO'PILED. A~D THE Dr.PE~SPS AGAINST SOCII FAILURES 
AND TH!'IR W!UNPSS!S ARE SURVEYED. SO"! REGULATORY 
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CO~SInp.'A~IONS, OPERATING ElCPERIF.~CES, AND qUnBILITY ANALYSIS 
~P.~HODOLOGY APE TOqCHED UPON. 

A REVIE~ Of ~OLIO R\nrOACTIVE WASTE PPACTICES IN LIGIIT WATBR COOLED NUCLEAR REAC ':'J8 POWER PLANTS 
rIBBEY, A. H.' GaOREf, H. W •• CO~PF.RF, E. L. 

OAK RIDGo NA~rO~AL LABOR'TORY, OA~ FIDG~, TENN. 
THIS APTICLF. En"INE:; PECENT TREBDS IN ROOTUE SOLID BlDWASTP. 
GE~P.RATtON AT Llr,HT-WATElI-COOL~O NUCLP.AF R~4CrOB POW~R PLANTS, 
TilE ~OU'c"ES OF T'IESo FADWASTE5, PSPECIALLT THOSE ARISING PRO~ 
PR1Cr.S5 STR!A~ CLF,\HOIP, AHD TH~ ~P.THOD5 "Sr.D TO TREAT TH3' 
qRfOR! SHIP~PNT OPf ~ITE fOR RryRIAL AR! DESCRIBED. THBDOGH 1977 
RBSPFCTIYE C'I~"UTTYo rRES~DRI7.ED-WHF.R RF.ACTOR (PWR) AHO 
DOlLING-WiTER REACTOR (DWP) TH~R~AL OUTPUTS ~!R! 1.q X 10 (9) 
ANn 1.2 y 10 (q) ~WII (T). CORRFS?ONDIN~ CllllaUTIYE SOLID RADWASTE 
YOLU~E5 ~~IPPP.D HRE AnOIlT ~.fi t 10 (ij) AND 7. 7 X 10 (4) II (l) 
O~ 3.1 y 10(-~ '~D (.4 X 10(-~) "(~/HWH(T). THE CO"TAI~ED 
RADIOACTIVITY AVERAGED 1.0 AND 1.6 CI/~(J) OR 3.2 t 10(-~) AHD 
I.J X 1~(-4) CTI'WH(T) POP PWRS ANJ 8W~S, RESPECTIVELY. THE 
PWR~ ,ADP LUGP,R, BUT ABOII~ ~OIlR TI"ES fEWER, SHIPHEIITS THAN 
DID THE ~W'S. 

EARTH')IlAVP VIBRATORY GROOND ~OTIO~ I~Tr.N~ITY ATTENUATION 
VOUNr:, r;. A. 
AGBABIA~ A~.OCIATFS, EL SPGUNOO, CALIP • 

• HIS A'·ICIE PEVI~WS EART"QIlAKE VIBRATORY GROUND'"OTION 
INTF~~I"'Y-~I5TANCf.-ATTP.NIIATION RFLATTO~SHIPS AND DEPICTS THE 
f.VOLllrln~ ~ND LI.TTA1'10N~ Of C"RPE~TLY IJSE~ PROCEDURES fOR 
PPf.DICTTNr, Til· PAT~ OP ATTP~UArIO~ OF INTENSITY OP VIBRATUEY 
GF~nND 'OTION WITH FE~rECT TO ~ISTA"CE PPO" THE EAaTHQUAKV, 
~O"PC'. ~WO G."PRAL PROCP.OIIRES ABP CO~SIDER!D: ONE PROCBDURE 
RELATES PEAK HOPI~O~TU GPOUNn\Ccr.LERATION, EARTHQUAKE 
'AGNI"'IlDE, ANO DISTA"CR; THP OTHPB RFLATV.S EPICENTRAL 'ODIPI~D 
~eRCULT THT~NSI~T ('~I), nISTANC-, AND ATTENUATED ~!I. A 
CO~V.FSTnN PPLATTONS"IP 3ETWfEN ~ •• 'NO PEAK HORIZONTAL UROOND 
ACCEL!':UTTONS IS II.PO WITH TH· UTTP.~. DSING THV. PROCEDURJ!S, 
CONCLnSIONS ARP. nRAW~ PEGAFnING THE q"LATIYE VALIDlTY OP 
HRIOOS ~PO'JND-~nTIO~ ATT ENIJATION RRLATIONSHlPS IN YARIOIIS 
501 L~. 

QUALITY AS~~ F ANC. An'LTFO TO ~~Vl"O"~~N:AL RADIOLOGICAL SIiBYEILLANC~ 
nl~£5, T. w. + 5R~IrfI(', r. ! .• Et.!lQIDr.e, J. S. 

OA~ PIDGP NA·IONAt LABORATOPY, OA~ RTDG~, TE~~. 

THE POLLOWING Et~~ E NT~ OP A rUlLlTY-ASS~RlNCE (OA) PBO:;9'" AS 
APPLIPD TO ENYTRn~~.NTAL PADTOLOGICAL SURVEILLANCE ACTIVITIES 
ARE PRESF.NTED: (1) A PHILOSOPHICAL A~D CONCEPTUAL PRAIIEIlORK "ali 
(lA, WITH A "lETATLED ASSE~5"ENT Qt' TH~ SOURCRS OP UNCERTAINTY IN 
A ~OHTO'TNr. PROGPA~; (2) THP P~(lOIR·' FNTS fOR TilE FOR"ULATION 
Of r.~N"'H HD TECIINTCAL PROCPDlIRP.S OF (lnALTTY CONTROL; (J) Tfl! 
ENYIPON~~~~AL OA ACTlVITIPS T~nLE~ENrpD AT OAK BIOGB NATIONAL 
l, ABORATORY (ORNL); (q) DPTAILS O' RE<:OFO KE£PlNG, DATA 
RPDIlC.ln~ AND CO'PILATION, AllnITIN~, ANALYTICAL PROCEDURE5, AND 
DATA I ... ·.rRPTA·TON ALONG nTH PRACTICAL OBSERVATIONS PRn" THE 
ORNL PRO~RA'; ANn (~) TIIP. ROLE ~Au~r.~f~T NOST PLAY TO f."SURP. A 
SUCCESSFUL PPOGRA'. THE QA PFIHC"IPLP.S DEVELOPED HERE HAY ALSO 
DE APPLT~D TO NONRADfOLOGICAL SURVEILLANCE PROGRAHS. 

TIIIPD SY"MSTII' ON ~9AINr~G Of ~'1("LP.AD .ACILITY PERSONNEL 
"'AHGIN, A .... 

[NPO, ATLun, G~ORGfA 
TI!TS A'''TCLE AFYlPII! THE THIRD ST'PO.IU" ON TRAINING or NUCLEAR 
fAC ILITY PF.RSONNP.! HPtD APP. 29-~U 2, 1979, IN GATLINBURG, 
TENN. T~~ SY~POSlq", SPONSORED DT OAK RIDGE ~ATIONAL LABORATORY 
AND TflPo A,PPICAN N'ICLHR ~OCIETY, ATTRACTED 250 PEOPLE 
PEPR-SP.~TIN~ NUCLE'P UTTL ITIf.5. RPAGOR AND EQUTP"P.NT VENDORS, 
"NIYERSI~lFS, NIICLPA H PUEL CYC'. P PACTLITIP.S, 
APCHT-F.rT-~N~INE-R5 AND CO~STF~CTORS, TRAI8ING COHSULTAN-~, AND 
GOVEPN"~NT LA80RArOPHS A~' PEc;nLATO~S. PAP~R~ WEUE PRESENTED 
n. A WTn! YA " IPTV OF PEP~O~NBL TRAINING TOPICS INCLUDING 
C'IRRF.~T ISSIIoS H TRAINING PHILOSOPIITE~ AND APPROACHES, THF. 
STATIIS or TRAINT~G PROGPA~5, A~O REC~NT DEY~LOP~ENTS IN 
EOOICATIONH TpCHNOLOGY A~D TRAININr; HARDWARE. TilE PAPERS 
PRESP.NT~D P!PLECTM THY ~POWIN'; IN1'EREST IN THE TRAINING 01' 
SU~PORT P~P~ON~EL, THE USE 01' TRAI~ING ~EDU IN ADDITION TO 
CLAS.POO~ LBCTnRf'S, ~~D TilE D~~ 01' Sr"ULATORS. 

R"POR- OF "'fI" PR!Slnp.~T'S CO"HTSSIOH O~ THE ACCIDENT AT THPRE "TLF. ISLIMD 
NIlCL~AP SAP"TY STAPf 

OAK RrDOE ~ATTO~AL LADOPAtORY, OAK RIDG., TRNN. 
EJ[TO~'r, ~n.E: TIIP RPPORT OF T~E PRPHOENT'S CO"~ISSION ON TilE 
ACCTDPNT AT ·HFEE ~ILP ISLAND, WHICH WAS RELEASED IN TilE 
LATTEP PART or ocrou~p 197Q, IS SUDTITLPD T~~ MEED fOR CHANGf': 
TH. LEG~CY Of' T"I. T~P TADLE OF CONTENTS Of THE REPORT 15 AS 
POLLOW~: PHF.PACE, 'lyoRYIEW. CO'~ISSION fINDINGS, COHHISSION 
RECn'HE~!HTIONS, ACCOtlNT OP TilE ACCIDENT, APPENDICES: EXECUTIVE 
ORDER, CO~"ISSION OPEPATIONS AND H~TIIODOLOGY, COH"IS5IONERS' 
DTOG~APHIFS, STAPf LI.T, AND GLOSSARY. THE P~EFACE AND THE 
COM"TSSlnN RECO~~~NDATIONS APE REPRINTPD HERE IN THElH 
ENTIRETT. 
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SEVENTH ~BC VATER REACTOR SA!ETY R!SF.ARCH I~FOB~ATION ~EETI~G 
COTTR In.L, V. B. 

OAK RIDGE NATIONAL LADORATORY, OAK RIDGE, TN. 
THIS ARTTCLE S"""ARIZES THE SEVENTH WATER-REACTOR SArETY 
RESRARCH I~I'OP"ATTON ~rETING, SPONSORED BY Til! NUCLEAR 
REGDl.ATORT CO""I5~ION DIVI5IO~ OF REACTOR S .,rETY RESEARCH AlID 
HIn.D AT TRE RATIONAL BURRAD OF STANDARDS, GAITHERSBURG, "D., 
NOV. ~-9, 191q. PRES~NTro AT THIS UETING WERE 161 PAPERS TN 
THE POLLORING EIGHT RP.SEAPCH P"Ot;RA" ARF.AS: (1) LOSS-OF-"LDID 
tEST, (2) SEPARATE-EFFECTS T~STS AND ANALYSIS, ( 3) A~ALYSIS 
DEYELOP'P.NT, (4) '~TALURGY AND 'ATERIALS, (~) PUEL 3EHAYIOR 
RESPARCH, (6) REACTOR OPBOATIONAL SArFTY, (7) SArEGUARDS, FurL 
CYCLE, AND P.NVIRON'ENTll PESPIRCH, 'NO (e) ELECTRIC POWEl' 
RES!APCH INSTITUTE (EPPI) REACTOR HPETY BESEARCH, THE LATTEP 
TWO RESP.ARCH PROG~A"S 8EING ODTSIDE THf DIVISION 01' ~EACTOR 
SArETY R~SP.A~CH. U ADDITJON, THE '~F.TIMG BEGAN VITH A PLEUPY 
SESSIO~ ENCO~PASSING THE UTEST THP!! "ILE ISLAND 2 PINDINGS 
HD INCI.IIOED 8U~ WOPI':SROPS ON SF.LPC"~D TOPICS UD 22 I~VIT.D 
FOR!IGN PAPERS ON RnATp.D V08~. 

RECENT DEY~LOP'ENTS H THE ,nDERSTUDING OF ENERGETIC 'OLTEN PIIEL-COOLANT INtRHACtIONS 
CRON!NBP.RG, A. W. 

ENGINEERI NG SCIBNCB AND ANA LYSIS, IDAHO PILLS, IDA HO 
SO"E OF THE "OR! RECENT THEORIES RFLATING TO ENERGETIC "OLTEN 
FOEL-COOLA NT INT!RACTIONS FOR NnCLEAR REACTOR SAI'BTY ASSP.SSK"!NT 
IRE CRITICALLY R~'IBWED A~D A5srSSED IN TRIS ARTICLE. 
5PECIFJCALLY , TRE SPONTANEOOS N~CLEATION-P~E5S0RE SUPPRESSION 
AND THER"AL DETOUTION CO'CEPTS AR! R~UEII!D. IN ADOITIO~ , A 
DISCOSSION 01' TRE I~PORTA~CH or RAPID, PINE-SCALE FRAG'ENTATION 
OF HOT "OLTEN I'I)~L lIPON CONTACT wITn LIQIIID COOLANT AND ENERGY 
CON SIDER ATI0NS roR INT ER "IlHG OF SOCR FRAGn ENT!O FUEL A NO 
COOLANT ARE PRPS!'NTED. 

SEU5::lLE PROGRA" SI"URY - A IIEVIIII or "00-1 RESULTS 
HANSON, D. J. • L'~SON, T. ~. 

IlG AND GIDARO, INC., IDAIIO 'PALLS, [DAHO 
THE OBJECTIVES OF THE S!'ISCAL~ PROGRA" ARE BRIEPLY DEfINED, 
AID ACCO"PLtSH~!~TS DURI'IG TRE "00-1 PORTION OF THE PROGRA" ARE 
SU""ARIZl!D. SIGNIFICANT RP.SULTS rRO' SEVERAL SERIES OF 
EXPERT"RNTS ARE PRESENTED INCLIID:nG: (1) RESULTS PRO" TESTS 
DESIGNED TO AIO IN PLANNING AND EVALUATING ~UTURE TESTS (LOrT), 
( 2) IN VEST IGATTON~ O· BLOWDOWN AND OF REFLOOD 

THER"AL-nYDRlOLICS , (3) IN'BSTIGATION OF INTEGRAL 
BLOWDOWN-R!PI.OOD B!'HAVIOR, (') DETEq~INATION 01' THE POTENTIAL 
BENEPITS OF ALTEPUTP. 1!8ERGP.NCY COOLING CONCEPTS , AND (5) 
EYAT. OATION or TRE IJII'LUEIICP. OF STUII-G Ell ERATOR TUB! RUPTDRES Oil 
INTEGRAL BLORDOWN-REPLOOD RESPONSE • 

RO"AII F~CTORS EIIGI"P.ESING !KRANCB~P.NT Of NUCL!IR POWER PLANT CONTROL ROO"S 
SE"HARA, J. L •• PAC~, R. W.. SPIDEN ST "IN , S. 
ECI':ERT , S. K. 

LOCI':HEED "IS5ILES AIID SPACB CO"PANT, HC., SUNNTYALE, ClLIP. / 
ELECTRIC POIIFB RESEARCH INSTITOTP., PALO ALTO, CALIP. 

nO'AI ~'CTORS EJGINEERING IS AN INTERDISCIPLINARY SPECIALTY 
CONCERN!!! UTH IHFLOBNCI"G THE DESIGN o~ EQUIP"ENT , SYSTE"S, 
FACILTTIES, 'liD OPERATIONAL E~'TROR"ENTS TO PRO"OTE SAFE , 
EFrICIENT, UD R"!LIABLE OPERATOR P.RPJR"lIIC!. A HU~AN FACTORS 
REVI!W OF FIVE REPR !SE"TUIVE N"CLEAR POVER-PLANT CONTROL POOIIS 
REPORTED IN THE NOVE'B!B-DECP."BER 1971 ISSDB 01' NUCLEAR SAfETY 
REVEALED '"RAT OPERATIONAL COftPOL Roo"S DEVIATE I" un 
SIGNIFICANT IIAYS PRO" HD"AN PACTORS PRINCIPLES or DESIGN. THE 
PRBSENT ~IITICL! DEALS WITH "!THODS FOR OPGDlDUG OPERATIONAL 
CONTROL ROO'S TD UPROVE THE "AN-"ACtiINE INTERFACE. no LEVELS 
OP E"HA~CR"EIIT ARE CONSIDERED: ( 1) A VAPIETY OF SURFACE CHANGES 
TRAT COOLD BE EPF~CTED nTHOIlT UT~RRO PTING POWER GENERATION 
AI D (2 ) "ODIPICATIONS THAT ABB POSSIBLE ~URlNG SCIIEDOLFD 
EXTENDED DOTAGES. BOTR Ll!VELS 01' ENHANCE"ENT WOULD RESULT IN 
SOBSTANTIAL I"PROVI!"ENTS, BUT IT IS I"PORTANT TO STATE THAT 
NEITHFR UPROACH WILL PO LLT OPTI"I?' E THE CONTROL BOARDS PRO" 
TRE HDftAN fACTORS STANDPOINT. IDEALLY, HO~AH PACTORS "ETHODS 
SHODLD 9! APPLIED THROUGHODT THE DESIGN PROCESS - rRO" CONCEPT 
DBVELOP"P.MT TO SYSTF." INPLE'HRTATTO~ - RAT8!R THAN O~ A DACHIT 
BASIS. 

DECO"USSIONING Of NUCLEAR FACILITIES 
nOOR! , E. B., JR. 
p~Clnc NORTRWEST LABORATORY , RICHL~"D, VA 

ED[TOR'~ NOTE: TH' FOLLOWING ARTICLE IS EICERPTED FRO" B. B. 
~OORE, JR. , rlCTLITATIOR or DECO""ISSIONING LIGHT WATER 
REACTORS, NRC REPORT NDREG/CR-O~69 , rACIFIC NOBTIIREST 
LABORATOPIES , D!cE~BER 1979. AN EARLIER ARTICLB IN VOL. 20, NO. 
I , OP NUCLEAR SAfETY SDN"ARIZBD THE P8SULTS or IN ATO"IC 
UDnSTRIAL PORD" STUDY ON TRIS SOB.JECT • 

THERftAL F.COLOGY RESEARCH AT Til! SAVANNA" RIVER PLANT - A REfIBW 
GIBBONS , J. W. • SHARITZ, R. R. 
8RISBII, I. L. , JR . 

SAVANNAH RIVER ECOL05r LA80RATORt, AlI':EN, S.C. 
THV, U. s. DBP~RT"!NT OF E"EPGY' 5 SAVA~~ AH RIVER PLANT (SRP ) NEAR 
AII':EN, S.C . , PROVl~ES I !luQn! SITOATION FOR STUDYING THE 
ENVIRONIIE"TAL EPJI'ECTS AND PHENO"ENA ASSOCIATED VITH 
RIGH-TPPERATDP~ EFFLnENTS PRO, NUCLEAF PRODUCTION RBACT08S. A 
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PLETHOR~ 01' THERUL SITO~TIONS C~N BE POUND AT tHE SH'E, 
I~cLUDING RESER'(lIaS ~HD S'l'RE~'S WIT'! S1JRI'ACR T8"PRRATURES 
~1I.1V~ 6OC, 'ODP.RATELY WAR~ED SW~"PS ~ND LAKES, AQUATIC ARE~S 
TH~T ~~VE RECEIVED HOT II~TER CONTI'UALLT FOR 25 YR, ARD UJOR 
POST-'l'HP~"U.-RPC(l'1!RY ~R~~S OF DIPI'P.RING ~GBS. THIS ~RTICLE 
DISCOSSES NU'EFOflS TH~R~AL STQDTES CONDllCTED AT THE SBP IN TilE 
P~ST D"CAD! BY ECOLOGISTS, ESPECIALI.Y THOS .. aSSOCIATED WITH THE 
f1NTV!P~I~T Of GEORGIA'S SA'~N~AH RI'~R ECOLOGY LABOR~TORT 

(SREt). THE R·S!~RCH OH ."~ PLOR~ AND PAnNI 01' THE REGION H~S 

REV EALEO ~CTR EXPECTRC AHD IJN!lPEC'!'RD ~ROPERTIES or THE 
BIOLClGICAL CH~RACTP.FISTTC" 01' TNDIY1DUlLs, POPOLATIO~S, ~ND 

CO~KU~ITI!S. THE STIJOrES HAVE DEALT WITH ~ NUN8ER 01' SUBJECTS, 
INCLUDING 'ET~BOI.IS~, TRER"AL TOLEPANCE, G~NI'!TICS, DISPERSAL, 
SPPCIES DIVRPSITT, PRODuCtIVITT, GROWTH AND DBVILOP"ENT, AND 
THP SY~~9GIsTIC EFpECTS or TE~PER~TURr. AND OTHBR 1'08"S or 
P~YIROH~E~TAL STR~SS. 

I~VENTORT ( 1961-191B ) AND P~OJECTIORS ( TO 2000 I or SH~LLOW LARD DORIAL or RADIOACTIVE WASTES AT 
CO~~fRCI~L SITES - A~ OPDAT~ 

HOLCO'B, w. P. 
O. S. PoMVIRO~~ENT~L "FOTECTIOR AGENCT, ns HINGTO", D.C. 

THP. O. S. BNVIRON~!NTAI. "ROTPCTTOR AG!NCY (BPA) RAS WORKED VITH 
THE SI~ ST~T~S HA'ING CO~HBRCI~L SHALLOW LAND BURIAL FACILITIES 
POP OTHvP-TH~'-HI~H-LE'EL RADIOACT1'! WaST!S TO PROVIDE 
INV~NTORP'S 01' T~r. TIP!'s _NO QO~NTTTIES 01' WASTES BURIED ~'l' 

THPSE STTES. Co"rILATIONS ARD INTBRPRETATIO.S OF THE 
IHV!'RTorIpS ~R1! PP!SFNTEfl IN TABLES ~~D yrr.ORES. THB EP~ H~s 
P'>OPOSED ~N f.QUATTON Tf' E5TI'A~E THE VOLUME or V~STB GENES'TED 
p'Rn~ THE TrTU "'1l'L CYCtE AS A ~ORCT10. 01' IHSTALLED GB"~RATUG 
CAPACITT. NON-FflEL-CYCLP. ~AST~s A9P. ALSO ESTIftAT!D. THRE! O· 
-:OHr SI~ CO'H~CHL BURIAL SITES HUE CLOSED. HCAOSE O( ThE 
~EC.'NT PROJf ;TIC"~ OF POW ER-GPoN fRATING CAPlCITY AND 
W~STE-G~'E9A'IOR R~TI' AND THE PROPOSBD BORIAL LINITATIO"~, THE 
PRO.lECTED CU'IJI ATIVE 'OLD"E OF WASTP. GEM BBATBD IN DICATES ·tHAT 
THF. BIJRIAL C~PACT"'Y UT 8~ INADEQUATf. 0" T.IE HD-1 Q ROS. 

TH! JOGO,TN P~POPT ON THRE~ nILE I~LAND 2 
1!DIT09'~ NO~~: THp LAST 01' SEVERA:. "~JO~ IHQOHISS INTO THE "lB. 

2~, lQ7'1, ~CCTD!N~ ~T UNIT 2 or THR T~REE NIL! ISLAND NOCLEAR 
PU"T VAS THE SPECTAL INQUIRY SPON<;O~ED RT THI NUCLEAR 
RP.GUUTOPY CO"~ISSION (NRC) BUT CONOIJCr~D BY THE LAW !'IR" O~ 
P()~OVIN, STERN un HflGl, I'BOH WHICII THE RIlPORT DERIVES ITS 
NA'E. THP. RRPORT, R~LE~SEC II LATE JARnARY I'1BO, IS UTITLED 
VOLU'r, I, THRrp. "ILF. ISLA NO: A PEP'lRT to THE CO"HISSIOIIERS ARD 
TO THE rUBLIC. TIIRRE IS ~o REPORT Nn'BI!II, BUT THE 'OLU~E IS 
AVATL~BLE FRO" NRC ~RD NTIS. 

ACftS q En Ell OF NRC PEGUI. ~TORT lCTIYITII!S 
EDITOR'S NOTE: A RECENT REPO~T PRBP~R~D BY TH! ADVISORY COft~ITTEE 

ON REACTOP S~rEG'I~RDS (ACRS) RBTIr.MS THE LICENSING PROCESS FRO" 
THE ACFS PBRSPECTIVE OF ~ANY TRARS OP OBSER'ATION AND 
EXA"IN~TrnN. TH!': ACRS BELIP.YlS TH~T CHARGES ABE ORGBNTLT 
Nf.EDED TN SO~, AQEAs ~ND TH~T THE RRPORT WILL BE IIELPI'UL TO 
THOSB B~_~INING TAP RP.GQLATORT PROCESS BY DIsCosSIIIG HOW IT 
VOR~S, VRERS TT IS WP.U, AND TH! OPPORTUNITIBS POR I"PROVE"ENT. 
THE REPORT, E~TITLED A REVIEW O~ NRC RP.GULATORY PROCBSSBS 110 
FUNCTIONS (NUREG-~l;q2, J~ RQ~RY 19RO), IS ATlILABLE ~RO" NRC aRD 
NTIS. 

EPRI NUCLEAR SAI'ETY AND ANALTSIS RESEAPCH PROGRaa 
LOl'WERST!U, II. B.. An~~~~TIID~S, A. G. 

ELECTRIC POWER RESBAqCH INSTITUTE, PALO ALTO, CALIP. 
TilE 'OTIVATIONs, OBJECTIV!S, STRUCTURE, UD CORREIIT STATOS OF 
THE EI.ECTRIC POWER RBSURCH INSTITUTE (EPRI) IUCLUR SAPETY 
AND AIIALYSIS 81'SRARCH PROGRA~ ARP. PRESENTED. BY USING 
ESTADLISQBn EIPr.RI~P.~TAL A'D aNALYTICAL TBCHNIQUES ARD 
DEVELOPING NEV 0'B5, TRB pqOGRA" AI"S AT PROVIDING" BBTTB8 
UNOER<;TUDHG OF POENOR!"A AND DERAYIOR 1M IUCLEAH POUB 
PL~"TS. TAIS ENHANCED C~PABILI'!'Y paR UNDBRSTARDIIG ~ND 
PREDICTION LUDS NOT ony TO A onANTIPICATION 01' TilE UBGIH 01' 
S~PETT 9nT ALSO TO W~Ys 01 I"PROYING THE ~YlILABILITY, 
PRrtDlJCTIVITY, AND IIEHCE THB ECONO"ICS or NOCLUR PLANTS. THE 
~CTIVITIES 01' TAP. PROGR~R' WHICH SP~N "~NY SCIENTI~IC 
DTSCIPI.I~~S, ARE INTEGRATED INTO PRO:;R1K ~n SnBPROGRl" ABElS: 
LOSS-OF-COOLANT ACCIDEIITS AN D llRl:RGr~CY COBl-COOLING SY STEMS; 
LI:;HT-Vl'l'P'8-PE~CTOIl (LWa) SYSTE~ BEHAYIDR; STIUCTUR~L 
INT~GPITT; PROH~BILISTIC ANALYSTS AND IPPL ICATIO"; REACTOB 
PERFORM~CE; ST1!A~ GENllR~TOR TP.CHIOLOGT; LIQOID-~l'!TaL PIST 
BREEOER 9PACTOR; A~D ~D'AMCRD SYSTE~S. ~lJOR BBCE"T 
ACCO~PLISH"ENTS AND CURR~MT E~PH1SIs ~BB PRESBNTED. 

CONTqOL or SPENDIRG :IN NUCLIlAR sIP'!TT 
SIDDA LL, ~. 

lTO"lC ·NERGY 01' CANA~A LI~IT~n, ONTARIO, CANADI 
NUCLE~R ~AI'ETT IS REYI!VED IN PELATION TO SAP!TY IN THE 
CO~~"NITT AS A Vn'lLE. A "~THOO IS PROPOS1!D IHIcn POINTS TO AN 
OPTI~U" ElPEHDITnRE ON NUCLEAR UI'IlTT "EASORES 1S OPPOSED TO 
THY. PPllS"NT OP~II-1!NDEn SITUATION. AT THIS OPT~O" POIIIT THE 
COST or SIVING BXTR~ LIVES IN THE NnCLEAP PIBLD IS BQOAL TO 
THE COST 0 F S~VI'IG P.XTR~ LIYES IR OTH! R ACTIVITIES IN THT! 
CO~"'1NITT. THE "!TlfOD REQUIHES THAT rHB PRESBIT LBY1'!L DP 
SAPETY R~ PSTI"lTED, AND tHIS IS PONP. BY RELATING THE 1I08K 01 
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RAS"USSEft, "AR"!ll UD !'!tATTIE, AIID TH~ P ECE!T GER"AN STUDY TO 
THE ACTOAL RF.CORD OF ACCIDERTS. THE ANALYSIS INDICATES THAT 
PRESENT P.XPEHDITURPS ON REACTOR SAFETY ARE FAR IN EXCESS OF 
THE OPTlftO". A' EVEN "OR~ STRI~IJlG CONCLUSION IS REACHED VREN 
THE POSSIBLE F.fPECT OF THE II£ALTH GENERATED BY THE NUCLEAR 
INDUSTRY ON THP GP!NF.RAL SHUY OF TilE CO""UNITY IS CONSIDERED. 
THE ArPLICATIOM 0 .. THE TRf"E TO THE PIC~ERING NUCLEAR 
GEIIERATING STATION I~ DEY!LOPED. 

RBSULT~ OF THE !'IRST ~UCLEAR POURED LOSS OF COOLANT EXPERUENTS IH THIl LOFT FACILITY 
LEACH, L. P. + ~CPH ERSON, G. D. 

EG AJlD G I!lAHO, INC., IDAHO rALLS, IDAHO I U.s. NUCLEAR REGULATORY 
CO""ISSION, WASHINGTON, D.C. 

RESULTS ·RO" THREE LOSS-Or-COOLlNT ElP!III"ENTS IN THE 
LOSS-OF-FLOID TIST FACILITY WlTH THE NUCLEAR COR!!: AT SELECTED 
POIlER LEVELS ARB DESCPIBED. E~PHASIS IS PLACED ON THE 
THER'AL-HYDRAnLIC BEHlVIOR WHICH LED TO AN UNEIP!CTED 
REW!TTIftG, OR EARLY COOLING, OF THE "U!L RODS PRIOR TO THE 
ACTION OF TH~ E"~RGPNCY CORE-COOLING SISTEn. PHENO"ENl 
apORT ANT TO THE 08snnD BEHAVIOR A~F, DESCRIBED. 

ANTICIPATED TRAIISIE~TS IITROUT SCRAn 
LELl.OUCIIl!, G. S. 

P!LECTRIC POVER RESEAPCR INSTITOTE, PALO ALTO, CALlr. 
THIS ARTICLB DISCOSSES IN VAAIons D!GP!ES OP DEPTH THE 
PUBLICATIONS WASH-1270 (REF. 1), VA511-1400 (REF. 2), AND 
RUREG-Oq~O (REF. J), AKD AAS AS ITS pnRPOSE A DESCRIPTION OP 
THE TECH~ICAL WOP~ DONE 5T ELECTRIC POVER RESEARCH INSTITUTE 
(!PRI) PERSONREL A~D ITS COIITBACTORS ON TAE SUBJECT OF 
AlTlCIfATED TqANSI!HTS WITHOUT SCRAII (_TWS). IT DE"ONSTR1TES 
THe CLOSP! qP!LATIO~ B!TWEEII Td! PROBABILITY OP SCRA" FAlL'/RE 
DERIVED PRO" HISTOBILAL SCRAII DATA AND THAT DERIVED FRon TilE 
OSE or CO"PONENT DATA III AIODRL or A ST~TEn (THE SO-CALLED 
SYNTHESIS ~ETHO~, SOCH AS VlS DO"~ IN IIASH-IQOO. THE INHERE"T 
C'JIISERYATISn 0" TRES! "ODELS 15 DE~ON~TRATEO BY SHOWING THAT 
THEY PPEDICT SIGNIfICANTLY IIORE EVP.NTS TRAN HAVB IN rACT 
OCCIJRRED AWO TRAT SUCR nOOlLS STILL PR"~ICT SCRA" FlILUR~ 
PROBABILITIE:; LOll B'OI'GH TO "UE ATVS A" INSIGNIFICANT 
CONTRIBnTOR TO ACCIDUT RISK. 

THE HIJ"AII - ~ET FACTOR IN NUCLEAR SAFETY 
RAGEN, E. W. 

OA~ RIDGE NATIONAL LABORATOPY, OAI'( RIDIlE, TENN. 
Oft DEC. 2-7, 1979, TAE INSTITOTI'! Of ELECTRICAL AND ELECTRONICS 
ENGINE!RS, IRC. (I'~!!), TRE IUCL!AR RP!GULATOBT COII"ISSIOH, AND 
THE BROO~AAYEII ftATIONAL LABORATORY SPONSORED AN 
IITERDISCIPLIIIARY, I~TERNATIONAL 1I0RI(SHOP TITLED "1979 IEEE 
STANDARDS 80R~SHOP 01 HUIIAN rACTORS ANIl NUCLE~R SAPSTY" n 
"IRTLE DEACH, S.C. THB OBJECTIVE 01' THE 1I0RKSHOP liAS TO 
rSTABLISH THE oaSIS I'OR DP.9ELOPING SOUND T!CHNICAL STA~DARDS 
IN TillS ARBl. AS SUCH, THE 1I0R~SHOP T~EATED VARIOUS lPPRoaCHBS 
TO HU"Aft ACTIOIS ~VlLUATIOI, PERPOR"ED A CONSTRUCTI'E CPITIQUE 
OF THE STATE OF THE ART 0" HDftAII ERROR ANALYSIS, AND 
CONSIDERED TECHWIQU!S fOR ESTI~ATI~G RO~A" PAILURE RATES. THE 
I""EDIAT! BP!NE"IT FRO" THIS FIPST-OF-A-~IND WORI'(SHOP WILL BE 
THE PUBLISHED PRDCl'EDIIIGS, A "ESSAGE TO THP. IIIDUSTRr. 

A REVIEW OP PARAftETERS DESCRIBING TERRESr RIAL 1'000 CHUH TRANSPORT 0 .. LUD-210 AND R1DIUII-226 
BCDOlII'!LL-BOYER, L. ". • W~TSOII, A. P. 
TRAVIS, C. C. 

01~ RIDGE NATIOftlL LABORATORY, OA~ RIDGE, TBftN. 
BECAUSE or TB! TECHNOLOGICAL E~HANCEnENT AND ENYIROBftEHTAL 
PI!RSISTENC! 01' NATURALLY OCCDRRIIIG (210) PB UD (226) Rl, 
PDOD-CHAII TRARSPORT OF THES! NOCLIDES IS UPORTANT TO THE 
EVALUATION OF "AN'S POTENTIAL INTERNAL RADIATION EIPOSURE. 
PARA"ETERS DESCRTIlIIIG THIS TRl NSPORT ARE DE'lBR"INBD Iff THIS 
ART ICLE I'OB US! III CURRENTLY n AIL~BLE EQUILIBRIun "DDELS 
TIIIIOIIGR 118IC8 POTEIITIAL DIETlRY EIPOSORES ~lY BE BVALUATED. 
!:LE"EIIT-SPECII'IC LITERATURE DBSCRIDIRG SOIL-PLANT AND 
PLANT-AIIIIAL RELATIONSHIPS IS RE'IEWED AIID IHTERPRETED IN 
TER"S OF DERIVING CONCENTRATION FACTO~S AND TRANS .. BR 
COE .... ICIEITS FOR (210)PB AND (226)Rl. ALSO PBOYIDED ARE 
OIlIl!IGRTED ~BAIS AND ASSOCIATED RANGES paR rHES! PARAIIETERS, 
IIHICR RBPRESENT AYERAGES OF DATA COLLECTED OVER 1 'ARIBTY OF 
EtlVIROIl"UTAL CONDITIONS, SOIL TYPES, AND CHBIIICAL .. ORIIS OF 
LEAD AIID RADIon. A COftPARISOI OF ftHN VALUES DETERIIIN!D IN 
THIS REflEW lITH YALO!S FOB TR! SAil" PARA"ETIBS THAT ARE 
RECOIIIIERDED IN TBE NOCLEAR REGULATORY CO""ISSION'S nARCA 1976 
DRA FT Of B!GnLATORY GU IDE I.IOq IIIDICATES THlT Til! LATTER 
ESTIftATl!S rOR (210) PH UD (226) RA liAr NOT BE ArPROPRIlTE POR 
GERERJC n POSORE ASSESSIIEIITS. 
TAE PREDICTIYE CAPABILITIES 0 .. TH! UBRAGE nLUES ABE TESTBD 
AGAINST ~EASURED DIETARY CONCEftTRATIOIIS OF (210)PB AND 
(226)PA. pBP.DICrrO VALUES DIFFBRED BT NO "ORE THAN AN ORDER OP 

"AGlIlrUDE FRO" OBSERVEn "LOES. R!ASO~S rOB DISCREPANCIES 
BETII!EN PRID1CTED AIID ~EASUREO YALUF.5 ARE DISCOSSED. ALTHOUGH 
SIT!-SPECIPIC DATA IRE D!~IRABLE H ASSESSING FOOD-CHAIN 
TRlNSPOFT, THES! AY!RAGE "LOIS "AT BE USEPUL IN PRELI!INlRY 
ASS ESS"ENTS WHn SITE-SPI!CIFIC I1FORIIATION IS NOT AVAILABLE. 
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CHROIIAT!lD COOLIMG TOVER DRIFT AND TilE TBRRESTRIlL ENfIROllnBNT - A REflBW 
TAYLOR, P. G. 
OA~ RIDr.!! UTIORAL I.A80RATORT, OA~ RIDGr., TENN. 

BU'EROtlS IH!lSTtr.ATIONS RAVE BE PH CO~DUCTBD AT D!!PARTftEIT OF 
ENBRGT (DOE) FACILITIES IN PAnUCAH, ~Y., AID OU RIDGE, TERN., • 
TO D~TER'INE THl EHIROH'ENTAL l!FPP.CTS OF COOLHG TOVER DBIFT 
AND "'M E P.fFECTS Of A SPECIfIC DR I" TO IICANT 
(RElAY At BIT CHROIIIU') ON BIOLOGICAL SY S'I' EllS. THE RESULTS OF 
THESE IIIVRSTIGATIONS PHOVIDED THE FIRST QU1NTITATI'E EVIDENCE 
OP THY. TRAIISPOPT 0 F CHnO'IOII IN COOLING TOWER DRIFT TO 
VF.GETATIOH IN THY. SURROUIIDTNG APl'!l, ILLUSTRATED THAT /lOST OP 
TH!! on 1fT (GREATER THAN 15 PERCENT) FPLL WITHIN DOE 
PROPBRTIES (1 ~II DOIINVIND), AND 
PR~nDI'D EVIDENCE FOR POTENTIAL ADVERSE BIOLOGICAL EFFECTS 
IN PLANTS. ADntTIONH STUDIBS INVESTIGATED THE TRANSFER OF 
DRIFT COHSTITOP.NTS ALONG POOD CHAINS AND THE HORIZOIITlL AND 
VERTICAL /lOVP.IIENT OF DRIPT CHBUCALS I II COILS Bf 1I0ISTUB!l 
PLOR. EtPP.RIIIENTS SBULATHG DRI"T PROVIDBD BSTIIIATBS OF 
PRACTIO~AL INTf'RC1!PTION A~D RET1!IITION TIIIlS or DRIl'T ON PLUTS 
WITH DTVERSE FOLIAGE (GRASSBS, PUE, BROADLBAF PLANTS). THIS 
REYIP.V P1!OVIDf.g COHOPIISED SOIlIlARIBS or SEY!RlL BCOLOGICAl. 
STUDIES; ALTMOnGH TH! STODIES ARE SITr. SPBCIFIC, THB RESOLTS 
HAVE GENERIC APPLICATIOR IN IIONITORING DESIGN SAHPLB 
COLLECTION, AND ASS!SSIIBNT OF DRI" ~PI'EC!S AT OTH1IR SIT1IS. 

N"CL~AR SAFETY ACTIVITIP.S OF TRE CP.C 
VU~, W. + GABOLOP., J. 

CO~~ISSION OF THB !'IROP!AII COHIIUUTTES, BELGIUm 
TH!!: COII'ISSION OF TH! EUROPEAN CO""UMITI1'lS (CEq HAS ENGAGI!D 1ft 
VARIOOS ACnHTIp.s 1M THE AREAS or NUCLEAR SArI!TT AND HBALTR 
PROTECTION IN ORDlR ~o PROIIOT! AND COORDINATl RESBARCH AND TO 
E"RA~CE HAR'ONIZATTON OF REGOLATIOJS AHD TP.CHHOLOGICAL SAP1!TT 
PRACTIC!!:S, RULES, ARD STANDARDS IN THE IIE/lBBR STATES. A BROAD 
SURVEY OF THESE ACTIVITIES, IIAINLY UNDERTA~KN WITHIN TRE 
rRAIIEWOR~ OP TH! crc JOINT RESEARCR C!NTBB AND OF SPECIALIZED 
VOR nNG GROOPS, IS GI'E~ IN THIS ARTICLE. 

RADIATIO~ ACCIDERTS - A CONrER!RCp. ~E'IEW 
<;AGAN, L. A. + FRY, S. A. 

BLECTHIC POVER RBSFUCH INSTITUTP., PALO ALTO, CALIP. / OAK RIDGE 
ASSOCIATP.D UNIVERSITIES, OA~ BlDG!, T!~N. 

S~C~ 1Q40, QO SEPARATE ACCIDRNTS IN WHICH PERSONS HA'E 81!EN 
tN.JURP.D ~T ACCIDENTAL EXPOSORE TO [OMIZING RADUTION HAVB BBEN 
RECORDED VORLDVTD~. AIIONG THBSE VERB 14 CRITICALITY ACCIDENTS 
WlrH 5 FATALITIES, II0NB OP WHICH OCCURRED AFTER 1Q65. SINCI! 
1965, THE IIAJORI~Y OP ACCIDENTS HAVB BBEN CAUSED Bf EXPOSORE TO 
SIICH R ADIATIOll DE'ICES AS ~ACHt~ES OR SOORCES, SOIlETIIIES 
PRODIICUr. 1.0CALI1.ED BORIIS nTH NO PATAUTIES (qO ACCIDBHTS), 
BUT SOIlETtHES PRODUCING TOTAL-BODY IRRADIATION RESULTING 1M 9 
PATALITIES (20 ACCIDENTS). TRIS BIPERI EWCI!, I1CLDDIHG DETAILS 
OP IIBDICAL /lANAGE"P.NT, RAS RE'IP.RED AT A CONPERENCE CONVENBD 8J 
THE RADI'TIOll EIIERG!NCJ ASSISTANCE CEHTER/TRAINING SITB, A UNIT 
OP THE ~EDTCAL AND HP.ALT" SCIENCES DIVISION OPERATBD FOR THE 
U. S. DEPARTIIEIIT OF ENERGY BY OA~ RIDGE ASSOCIATED 
ONIVERSITIES, TO ADDBESS THE TOPIC, "THE HBDICAL BASIS POR 
RADUTION ACCIDU" PREPAREDNESS." THE CONI'ERIINCE, WHICH WAS 
HELD 011 OCT. 10-20, 1919, IN OA~ BIDr.E, TEIN. IS RZVIEWED IN 
THI S A RTICU!. 

SOliE ISSUES IN THI!! SEIS,IC DESIGN or N"CLZAR POIIER PLlNT PACILITIES 
HADJIl1I, A. H •• IVllI, II. D. 

BftCRTEL POVP.R CORPORATION, ~ORIIAL~, CALII'. / ClLII'ORJIA IIISTITUTE 
OF T!CRNOLOGT, PASADPNA, CALIP. 

TnIS PAPER SO~IIABt7BS THB IIAJOR ISSUBS DISCUSSBD BY AN 
INTERNATIONAL PAREL OF !!X~ERTS DURING THE POST-SIIIRT 
(STRUCTnRAL 'ECHANICS IN RBACTOR TEeM'OLOGt) SE~INAR ON BXTRZftE 

LOAD DE~IGM OF NUCLEAR POIIP.R-PLAIIT FACILITIBS, WHICH WAS HBLD 
IN RERLIN, AUG. 20-21, 1919. THE ~IIPHlSIS OF Til! DBLIBERATIORS 
WAS ON THE STATE OP THE ART OF SP.ISlltC-RESPOMS! CALCOLATIONS TO 
PRIlDICT TRB Pl~ECTED PER"ORIIAHCE OF STRnCTURES AND EQUIP~!NT 
DURING BUTHQUHES. ~OUR SEPARATE PAMUS DISCUSSED ISSUES OR 
(1) SOU-STROCTURE INTERACTION UD STRUCTORAL RBSPONSB, (2) 
IIODBLING, IIATEBULS, AND BOONDARY CONDITIONS, (3) DAIIPING III 
STRUCTURES AND EQOIPIIEHT, AND (q) FRAGILITY LUlLS OP 
PQUTPIIENT. TRE HTf.RlIATIOMlL CHARACTER OP THE SEllnAR VAS 
PAqTICULARLT HELPPUL 1M THE CROSS-POLLIMATION OF IDEAS 
REGARDI~G THE TSSUES AND TilE STEPS RP.QUI RED TO !rHAMCB THE 
CAOSE OF SAFETY OF NUCLEAR PLANTS. 

ASSESSII __ "T OP tIGIIT 
WACDOlIALO, P. Po. + 
ftARTIMSON, Z. R •• 
PO~ODA, S. ~. 

VAT~R REACTOR POEL DAIIAGE DURIIIG l REACTI'ITJ INITIATBD ACCIDENT 
S !I PPERT, S. L. 
HCCAR01!LL, R. ~. + ORBII, D. B. 

EG AND G IDAHO, INC., IDAHO PALLS, IDaHO 
TRIS ARTICLE PRBSP.NTS All ASSESSIIEIT OP DAIIAG! TO 
LIGHT-VATER-REACTOR FUEL DORING A REACTIVITY-INITIATED lCCIDBIT 
AND COII~ENTS ON TH~ ADEQUACT OP THE PRESENT NUCLBAR REGOLATORY 
COII~tsSION DESIGN RBQUIREIIBMTS. RESULTS FROB BARLT BIPERIIIENTS 
IN THE SPECIAL PORER 1!XCORSIOK REACTOR TBST (SPERT) ABE 
REVIEWED AND COlIl'lRPD WITH RESULTS FROII RECBNT COIIPUTER 
SIIIULA TION S AND POW ER BURST nCIL ITT T lISTS. A PROGRESSION OF 
I'IIEL-ROO AND CLADDING DAIIAGR BV"INTS IS PRESENTBD. 

• 
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RIGH-STRUR-RATB DBroRftATlO" 01' RnATHELY COOL IRRADIATED 
CUDDUG EARLT IN "II~ TRUSJERT CAN RESULT III PBACTUR! AT A 
RADUL HERAGE P~H FU!!L '!NTHALPY OF AlIOUT 1ijO CALIG UO ( 2). 
YOLO~E RUARSJOR 01' PBEYIOll5LT IBR'DI'Tr. D I'OP.L ON "ELTING CAR 
CAUSE DEPOR"ATrO~ AND ROPTU~P or THE CLADDI~G AHD COOLANT 
CHANNEL BLOCUG! AT IIIGH'!R PUK ENTAALPI!S. WHB~ CLADDING 
TB~P'!RATU.!S REACHED VALIJES ~EAR THP ~ELTING PonT, VARIATIONS 
1ft COOLU'I' CONDITIONS nOOND AND UO~G TH! ROD CAOSE THICK!NI"G 
AMD THINIIING or TH. CLADPI~G. THE RE~IONS OF CLADDING WALL 
THIUING ARE SUBSEOUENTLT OXIDI7ED TO BRITTLE OXlGBII-STABILIZED 
ALPHA ~IqCALOT AMD ZJRCONI"" DIOIIO! AHD I'RACTORE DURI~G 
OU!"CHHG WHEN THE RADIAL AVERAGE PEAK prlEt ENTHALPY IS 2S0 
CAL/G no (2) OR ABOVE. TH" KOllE or ROO PA ILUBE IS ST~ONGLY 
A"ECTED flY PRv.yT~US IRRADIATION AND PEAr. PUEL ENTHALPY. 

SOR'EY or CONTROL ROO" DESIGN PRACTICPS WI'!'R R~SPBcr TO HO"AN PACTORS !IIGINSERIN3 
SE"INARA, J. L. + PARSONS. S. O. 

LOCltHP.ED "ISSILES 'liD SPAC! CORPANY, INC., SU.WYVALE, CALII'. 
HU"AN rACTORS !NGIMEERUG IS U INTERDISCIPLINAB'!" SPECIALTY 
CONC1!RR!D nTH INPLUP.NCI1IG THE DESIGN 01' ftOOIP"ENT SYSTEIIS, 
FACILITIES. AND OPERATIONAL EIVTRON"!"TS TO PROIIOTB SAFE, 
EPPICI!NT, UD RELIABLE OPERATOR P~RPORIIANC1!. THIS E~PH,sIS HAS 
BEEN A PPLI!D TO -OsT "IL ITART A NO 5 PAC E SYSTEIIS IN THE PAST 10 
YR. , RI'VIU 01' PlVE NOCLf,AB POWER-PLA NT CONTBOL BOO'S, 
REPORTPD IN THf. NOVI'!~BI'!R-DECE~DER 1911 IssnE OF NUCLEAR SAI'ETT, 
REVEALED THAT ROftAN flCTORS PRINCIPLES 01' DSSIGN HIVB GENERALLY 
NOT B'!EN INCORPORATED IN PRES!n-GENPRlTION CONTROL ROOIIS. THIS 
ARTICLE sO"ftARIZI!S THE PINDIlI'lS or A SOR'ET 0' 20 CONTROL-BOARD 
DEsIGIERS PRON A "IX 01' NUCLEAR STEA~-s"PPLY SYSTE' AND 
ARCRITBCT-P.IIGlNESBlNG PIP's. T8~ IIITERVT!lS WITH THESE 
Dl'SIGNERS PRORRD D~SIGN NETRORS CORR~"TLY OSED IN DEVELOPING 
CONTROL ROOIIS. "O~ TRP-SI! OATA IT VAS CONCLaDI'!D THAT THEBE IS 
CURRENTI.T "0 CONSIsT""T, POR"AL, UNIPORft COHCERN POB THE HO'A" 
FACTORS ASP1!CTS OF CONTROI-ROO~ DESIGN ON THI'! PART 01' TAE 
DESIG" ORGANIZATIONS, THI' ijTILITIl'S, OR THE NUCLBAR BEGllLATORT 
CO""ISSION. ALTHOOGH ALL THI'! PAR'CIP.S IHVOL'BD AR! CONCERNED 
VITH HO"AN PACTORS ISsllBS, THIS RES PONS! BILlTY IS NOT FOCUSED, 
A MD AO "AN FACTORS "YARDSTICltS," OR DES IGN STANDARDS, SPECIFIC 
TO POWEI PLAIITS HIVE NOT Hr.!N EVOLVED AIID APPLIED IN TilE 
DEVELOP'E"T ANO VERIPICATION 01' CONTROL-ROO~ DESIGNS FRO' THE 
STANDPOINT or TDE "AN-"ACHIN! UTE"nCE. 

PRI"IRY CO~TAI""ENT L·Ar.1GE I"TBGRITY - A'AILABILITY A'D RE'IEW or PAIL URB EXPE RIBNCE 
VEINSTEIK. II. B. 

A"BRICAN NUCL EAR usoa!lls. FAR,UGTON, CONN. 
LEIUGE-RATB 'rESTING ANO PAIL~RP, EIPBRIPNCE 01 PRnARY REACTOR 
CONTAIK"ENT SYSTEIIS HAV! BERN ~EYnWED TO DETER"INB (11 OVERALL 
AVAILABILITY 01' LEAKAGE INTEGRITY; (21 VARIATION U 
AVAILABItITY OF LEAltAG~ INTEGRITY VITH YEAR, AGE OF PLANT, A~D 
TYPE OF PLANT; (JI TPENDS IN PAILURE ~AGNITUDES; AIID (q) 
CAOsES or PAILnRES. LEA~AGE-BITP TESTING IS I"PORTANT, SINCE 
LElKAGE HATES IN EXCESS OF TH~ IIAllftU" ALLOWED BY TECHNICAL 
SP!CIl'ICATION REOUIRB"~"TS COOLD REsOLTs IN Orr-SITE EXPOSIlR!S 
ABOY! THOS~ SPECIFIED BY B~GDLlTIOIIS rOR COBE-DAIIAGE ACCIDENTS. 
THE AVAILABILITY or LElUGE INTEGRITY IS LOW (POSSIBLY ADOUT 
BS PP.RC!NT) BOT IS SROIIIHG SO"E IIIPHO'E~T!NT SINCE THE A"OUNT 01' 
LEAUGE BY IIHICH TESTS rUL HAS BEEN DECREASIMG. LEAKAGE-RATE 
TESTIIIG PRACTICES. STANDARDS, AND REGTlLATORY REOIlIREftENTs ARE 
ALSO REVIEWED AS ARE LEAr.AGE MONITORING AND "ITIGATING SYSTE"S. 
RBCO"ftENDATIOIIS POR TNCREASIIG AVAILABILITY lIID TESTIJG PROGRA' 
!l'PICACY ARE orP!RED. 

ECONOIIICAL "ETDODOLOGY POR ASSESSING THE HADIOLOGICAL I"PACT 0' HYPOTHETICAL REACTOR ACCIDENTS 
LAsSEl, K. R. 

TR! INSTITUTE OF ~OCLEAR SCIENCES. lI!8 ZEALUD 
IN ASSESSI~G THE CO"SEonENCES or A REL EASB or BA!HOACTIYlTY TO 
THF AT"OSPHERE, II~ SHOW TRAT THE CO'PUTA"IOH OF BOTH THE DOSES 
DELI'I!R!!!) TO E~POsED P~RS()~S AND Tn! CONSEQUENCES 01' THOSE 
DOSES CAM BE SEPARI'!~D P90N 'IHE CO~Pfl'l'ATION 01' TilE 
RADIOACTt'ITT DISPERSAL. SUCH A SEPARATION OPI'ERS UsEFOL 
ECONOIlIES III PRAC1'ICAL CALCOLATIONS I~ ADDITION TO ITS 
CONCEPTOAL ADYAIITAGES. 'OP A POSTULArED RADIOACTIYITT RELEASE 
REPRES!HTATIYE 01' A sERIOIlS BSACTOB ACCIDENT, VE PRBSENT 
D!TAILIID ILLOSTRAlIY! PREDICTIONS or ~OOBLS DESCRIBING THE 
DOSES BORR! DY BODY TISSUES. ANIl TH"! LAT.U CONsEOOENCES 0' 
TnOSE DOSES, IITHOUT RESORTIftG TO A SPBCIPIC DESCRIPTION 01' 
AT'OSP~RIC DISPERSAL. 

lCPP CRITICAL ITT E'ERT OF OCTOBER 11,1918 
RUCLBAR SAPETY STAFP 

OAK RIDGE NITIONAL LABORATORT. OAK RIOG!, TIIII". 
EDITOR'S NOTE: THIS ARTICLE IS ADAPTED PRO" IMVESTIGATION 01' 
THP 10-11-1918 CRITICALITT UCIDBHT IN TUE URANIU" EXTRACTION 
PHOC~SS AT THE IDAHO CHE,rCAL PROCESSING PLlNT, A REPORT ISSUBD 
BT TnI' IDAHO RATIONAL ENGINE!BUG I.ABOFATORY IN NOYE"BER 1918. 
TH! PROBABLE CAUSE or THE CRITICALITY IHCIDnT DBSCRIBED IN 
THIS REPORT WIS THY. PAILURB 01' "ANAGE"ENT TO BECTIFY 
DEFICIENCIES U BOTII AD"INISTBATIYE CONTROL AND 
I"STBU"ENTATION, 80TH 01' WHIcn HAD BEE~ PREYIOUSLY IDENTIFIED 
AS B~ING REQnRIIl. nOWEVEP, THP I"CID8NT PRODUCED NO PERSONNEL 
I"J !lRY, HPITHER ON-SITE "OR OPP-SITIR CONTl"INITION, AMD NO 
DI"AGE TO EOOIP"P.NT OR PROPIB'rY. 
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N"CLEU PROLIPERATION AND "UCLEAR POWPR - A RlflEW OP THB NASAP IND IIPCE STODIES 
SPIEWA~, I. • BAR~E"DOS, J. N. 

OA~ RIDGE HATIOIIAL LABORATORY, OU RIDGE, TEIIN. I OA~ BIDGE 
ASSOCU"'''D D~ tJPRSITIES, OA~ PIDGE, TEll". 

THIS ARTICLE ~U~'ARIZES THE VOR~ OP THE RECENTLY COIIPLETBD 
II0~PROLIPERATION ALTftRNATHE SYSTF."S ASSf'SSIIBNT PBOGHAII (NISAP) 
UD THE INTERNATIONAL NIlCLEAR POEL-CYCLE BVALUITIOII (UFCE). 
THE IIPTHODOLOGY OSED IN P~OLIPEqATION ASSESSII!NT IS OUTLINBD, 
AIID THE RRSULTS 0" THE B'ALUATIOII OF ALTERNATIVE CYCLES ARE 
PRBSE.TP.D. URARlnll RESOURCB CO"~TRAI"TS ARI ANALYZED BOTH III A 
n. S. I~D A IIOBLD CONTEIT, SINCE RESOURCE CONSTRllRTS IRE THE 
llAIN DRIVIIIG PORCP PROPELLING NAT lOllS TOWARD ADOPTION OP LESS 
PROLH'ERATION-RESISTART PUEL CYCLES. OTHER INSTITUTIONAl, 
FACTORS ARE BRIEFLY SUII~ARIZED, AS ARE IIIPLICATIONS POR NUCLBAR 
RES BIRCA HD DE9P.LOP~ENT. THE 'AJOR DIPFBBBIICBS U ODTLOO~ 
DF.TVEEII IIASAP AIID IIIPcr AR! PRESEIITBD. 

CONCEPTS, PROBLE'S, AND ISSUES IN DE'F.LOPIIIG SAPETY GOALS AND OBJECTIYBS POR COIIIIERCIAL II0CLBAR POVP. 
IIITTSON, R. • ERIIST, '.' 'INNERS, V. 
SPUGLER, ,. 

ENVIRON"I'!!"'AL PROTI!n'ION AG1'RCY, WASHIIIGTON, D. C. I NUCLEAR 
REGULATORY CO~"T~rION, WASHINGTON. D. C. 

THE P.HE~GY f :orGANIZATIOH ACT Ot' lq7q CALLID ruR A 5TA':BIIENT OP 
T:lr SROR"- '.N~ LONG-RANGE t;OALS, PRIORITIES, AND PLANS OF TAE 
N'ICLEAR REGJLA·. ORY COII"I~SION AS THF.T RP.LATE TO THB BEN aITS, 
COSTS, AIID ~IS~S OP CO"ftER~IAL NOCLEAR POVER. SINCE THE 
AC'.:IOENT n ~R'EP. IIILE ISLAND, TREqE HAS BEBN U 1PSURGE Of' 
INTPREST H HU(,L"AR SAFETY GOALS. THIS ARTICLE DISCUS~ES I 
NUftDER OP CA ~t· DAT! GClAL PORIIS, IS~O E$, AND DBCISION CB ITERll 
VHICH C001,D SP~"" AS A pq A,r.VORK fOR CONSIDERING AND 
INTr.r.R 'TU; 1 VIDP. 8A NGE OP V·:~S. Di ALOGUE AIIONG GOiER~II~HT, 
HDUST RY, A~D POOL I;: GROf'PS WILL DE ~ N I "PORT \I'T PART IN 
DETERIIININ!; THE '"SVER TO THE JOESTIOP, "NOV SAPE IS S',fP, 
EMOIIGR1" THIS lRTICLE POSES SOIlF. or TH1' QUF.STlONS TO BE ASI,ED 
ALONG THE IIAT. 

RADIATION S'BRITTLB'P.HT - SIGNIPICANCE OP ITS EPPECTS Oil INTEGRITY liD OPER1TION OF LVR PRESSURB 'ESSELS 
IIARSTO~, T. II.' ~TAAL~OPP, K. E. 

!LPCTRTC POWER RP.S!ARCH INSTITUTE, PALO ALTO, CALIr. 
Til· SIGHPICANC! OP RADUTtO~ !~BRITTL!IIP.NT OP RUCTOR PRESSORE 
'BSS!L "ATEQTAl.S I~ DISCOSSED R!LATIVP. TI) THE INTEGRITY ABD 
OPP.RATTON or TRP BARLI-GENERATION LIGHT-VITER-REACTOR SYSTEftS. 
THE P.COHO' IC T~PACT OP EXCIEDI~r; TAl! CORR E~T BII8R ITTLE!ENT 
LI'ITS T"PO~ED BY PP.DERAL REGOLATIOHS IS P.STI"ATED. THE 
EftBRITTLE"ENT LI"ITS ARE PVALUATED III TERftS or ACTUAL REACTOR 
INTPGRITT CO"~IDP'QATIOHS. THE SATORATION OF R~DIATION 
E~ARITTLBftE~T PHENOII"NOII IS DESCRI'Il!IJ, VITA SUPPORTING 
!XPERI~ENT'L A~D ANALYTICAL EVIDBNCB. rI~ALLY, THB IftPICT OF 
THF. !ftBRITTLENENT SATOUTIOI Oil TAE OPERATION OP THB 
EARLI-GP.N"RATION IIUCLEAR PLINT IS ASSESSED. 

ISSIlES or SOIL-STROCTORE IMP-BACTIOII ARD SETSftIC nPDT DEPINITIO. POB II0CLIAR POVER PLAITS 
ALLEN, II. F. • SHAW, D. ~. 

D'APrtl!.OllIA CONSnLTTIIG ~"GINEERS, IRC •• PITTSBURGH, Pl. 
CERTAIN SEIS~IC CRITERIA rOR THE DBSIGN OP NOCLEAR POUR PLANTS 
IN THE UNITED STATES SUGGESTED AY THE NUCLIAH REGULATORY 
COft"tSSION (NRC) ARB REVIEVED TO EVALOATE THEIR 
APPROPRIATENRSS. IN IDDITIO", SOliE ASSOMPTIONS USBD IN 
COftPUTBP CODES IIRICR HAVB lIREN ACCEPTED 1M SOftE LICBRSING 
ACTIO~S BY THE NRC ARP. ALSO EYALUlTED. !YALOATIOII IIBTHODS 
IIIt:L'IDBD LIT~RITl1R! RESEARCH AND COIIPUTATIONlL AN1LYSIS. THE 
CRIT!RIA RPflEVP."I RPLITE TO THE DEPIIIITION OP SEISIIIC IIIPUT TO 
A NOCL lIAR POVER PLA If!' PRON ITS GEOLOGI C lIIO TOPOGRAPHIC 
F."'IRON~!NT AND TO SOIL-STRUCTnRE lIITERACTION AS AFFECTED BY 
BY SITE STRATIGRAPAY, STRUN INPUT, AIID POUNDATIOII BIIBBDIIEn. 

ftBT!OROLOGICAL ~1!ASIIRE~~NT MBTHODS AND DI .... USION 1I0DELS P08 DSE AT C01STlL IOCLIA8 RBlCTOR SITES 
RATNOR, G. S. + IIICHAPL, P.' SETHU8AIIAN, S. 
nROO~NAVEN NATIONAL L~BORATORY, UPTOII, N. Y. 

A STnOY, BAS!D ON A LITERATURE 8EVIElI, VAS "ADE TO EIAftlNB 
CURREHTT.Y RECOIIIIBNDED IIBTEOROLOGICAL ft BASORE"BNT PROGRAftS AIID 
DIr"OSIOII PREDICTION METHODS POR NUCLEAR POWBR PLAIITS TO 
D""IRIII~E TRBIR ADROUACY FOR PLANTS LOCATBD III COASTAL ZOIES. 
ALTHOUGA PROCP.DrJRES POR HANDLING THP. ""F.AR-MORST" CASB 
(STABL!, LTGHT-AI"D SITUATION) VERE JIlDGED ADEQUATBLY 

CONSERVATI'E, OEPICIENCIES IN GUIDBLINES AND PBOCEDURES, VERE 
POliNO VITH RESPECT TO Til! .OLLOVIIIG: PAILURE TO CO'SIDBR THE 
RO/.F. OF COASTAL UTERNAL BOUNDARY LUERS, SPECIFICATIONS POR 
TOlER LOCATIONS AND IHSTRU~ENT HEIGHTS, ftBTHOOS OP CLASSIPlUG 
AT~OSPHPRIC STABILITY, IIETHODS OP ALLOVING CREDIT POR PLUIIE 
II~A"DP.R, AIID ftODELS SPECIPIID POR DIPPUSION CALCULATIOIS. 
RI'!CO"~EHO~TIOR~ VERP ~ADF. FOR CHUGES 1M THE GUIDBLINES 
APPLICAnL! TO TRES! TOPICS. AREAS III VRICH ADDITIONAL RESEARCH 
IS NBEDED WE8! IOBNTIFIP.D. 

ST!Aft GBREQATOR TOBI! PPRPORIIANCE - 1I0RLD BlPEBUIICE IIITH VlTER COOLID MUCLBU POYBR RBACTORS DURING 1978 
T'TOII£, o. s. + P'THlNIA, R. S. 
ATO~IC ,,"ERGI or C'HADA LIIII'rED, CHALK RIVBR, ONTARIO, CAR ADA 

TnE PERrORIIAIICE or STEAII-GENERATOR TUBES 1M VATER-COOLED 
1I0CL~AR POWPF RBACTORS DURING 1978 IS RE'IEVED. TUBE PIILURES 
OCCURRF.O ,,. 31 or THB M RnCTOqS SORYEtED. THE CAOSBS OP 
THESI PAI~OR!S '~D THE PROCEO~RES nSlGH'!D TO DUL VITi! THEil 

• 
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ARE DP.SC~I8!D. THE "OftBP.R OP TOBES PLUGGED HAS DECREASED 
DRA"ATICALLY IN 1q78 CO"PARED TO THr PREVIOOS YEAR. THIS IS 
ATTRIBOTF.O TO THE DILIGE~T APPLICATION OP TECHNIQUES DEVELOPED 
THRonGH IN-PLA"T EXPE~TENCE AND RBSP.ARCH AND DEVELOPMENT 
PROGRlMS OYER THP. PAST SEVERAL TEARS. 

THB NIICU'Aft SAFETY AHUSlS CENTE~ 
ZEBROSIa, E. L •• LEVERETT,~. C. 

ELECTRIC POIlR RES!ARCH nSTITOTP., PALO ALTO, CALIF. 
I""BDUTny AFT!!! THE TH~EE IULE ISLUD (T"I) ACCIDENT, THE 
0.5. OTJLITt INDUSTRY ASKED THE ELI'CTRIC POWER RESEARCH 
I"STITOTf. (F-PRI) TO SET UP A NUCLEAS SAPETY ANALYSIS CENTER 
(NSAC) CHARGED VIrR ANALYZING THE ACCIDENT, DERIVING LESSONS TO 
BE LEARNED !'RON IT, AID PERfOR"ING OTHER SAfETY-RELATED 
PUICTIONS. PINANCED BY INDUSTRY SUBSCRIPTIONS AND STAFFE~ 11TH 
A NOCLBns OP F.PRI EMPLOYEES, 11TH LOANED P.ftPLOYEES PROM UTILITY 
COM PAH IP.S, BUCTOR MANUPACTURERS, IATIONAL LABORATORIES, AND 
OTHER INDUSTRIES, "SAC NOW HAS 3'; TO 4 0 PROF~SSIONALS. TilE 
ISAC'S PRBSENT PROGRAM IS A HATORU OUTGROIlTH OF ITS TKI 
INVPSTIGATION AND I"VOLV!S: BVALUATIO" OF SIGNIPICANT PLANT 
OPERATING EVE"TS: NOCLEAR POWP.R PLANT EXPERIP.MCE CASE STUDIES; 
RESPOISE TO REGULATORY ISS"~S; GENERIC SAFETY STUDIES; 
TECHNICAL AID OPERATING IHPOR"A'I'ION CLEARINGHOUSE; STRATEGIC 
ANALYSIS. TftP. NSAC IS FULFILLING A KEED THlT PROBABLr EUSTED 
IN TH! YHDOSTRY FOB KANY YEARS BBFORE THE TMI ACCIDENT AND IS 
BIPECTED TO EXIST INDE'INITZLY. 

NEW TR!IDS II THE EVALUATION AND IMPLEMENTATION or THE SAPBTY - RELATED OPERATIN G EIPERIENCE ASSO~IArED 
WITH NRC - LIClNSEn RP.ACTORS 

MICHELSON, C.. HELTB""ES, C. J. 
U. S. IUClEAR REGULATORY COMMISSION, WASH IHGTO~, D.C. 

THIS ARTICLE IS AN OVER'IEW OF THE NUCLEAR REGULATORY 
CO"MISSION PROGRl" FOR THE EYALDATION AND DISSEftINlTION OP THE 
SAP!TY-RELAT~D OPERATING EXPERIENCE ASSOCIATED VITH ALL 
IIRC-LICE~S'!D REACTORS. IT DISCOSSI!S THE HISTORICAL BACKGROUND 
AND PAST PROBLE"S THAT LED TO UE R!CBNT PORUTION OP NRC'S 
OFFICE POR ANALYSIS AND E'll0A1ION OF OPP.RATIONAL DATA (AEOD) 
AND DETAILS ITS ACTIVITIBS, ORGANI~ATION. STAPFING, AND 
PROPOSED ANALYSIS AND P.JlLUATIOH METHODOLOGY. THE PROGBlMS OF 
INDUSTRY ORGANIZATIONS AND NUCLEAR PLANT LICENSEES AND THE 
INTEGRATION OP PUBEIGI OPERATING F~PP.RIP.NC'! ARE INCLUDED IN THE 
OVER'IEW. THE PROBLBMS AND LI"ITATI~S OP THE LICB"SEE EVENT 
REPORT (LER) PROGRAM AND TH~ NOCLEAR PLANT RELIABILITY DATA 
SYSTEM PROGRAM ARE DISCUSSBD. THE ABOD A NALYSIS AND EVALUATION 
METHODOLOGY PROGHl" INCLnD~S SOMF. NEW I~PROVE"ENTS IN TAP, 
ASSESSMENT OF SAFETY-RELATED OPERATING EXPERIENCE. OF 
PARTICULAR NOTE IS THB SEQUENCE COOING AND SEARCH PROCEDURE 
BEING DEVELOPED Bf AEOD nlDER A CO~TRACT WITH THE NUCLP.AR 
SAPETY INrORMATIOI CftlTBR AT TR~ OA~ BIDGE NATIONAL LABORATORY. 
THIS COMPUTER-BASED PETRJEfAL SYSTEM IILL RAVE ~ABKEDLY 
IIIPRIlYI'!D SEARCH STRATEGY CAPABILITY fOR SUCH ITEIIS AS 
COMIION-<:AUSE FAItURI!S OB CO~PLBX STSTEM IMTBRACTlONS INVOLVING 
HRIOUS PAlLOR! S!QUEICES AND OTHER RELATIONSHIPS ASSOCIATED 
WITR AN EVF."T. THE SYSTEM RBTRIEVES PAILURE DATA A~D 
INFORMATION ON TAE PBlNCIPAL UR occnRRENCE AND ON RBLATED 
COli POI !NT AND SYSTP." RESPONSES. THE COMPnTER-GENBRATED POIiER 
REACTOR VATCR LIST ENlBLES AEOD TO ~O~TTOR ALL CRITICAL OJ 
mmSUAL SITUATIONS lIAUAlTIIG CLOSE ATTP.NTION B!CAUSE OF 
POT!NTIAL PUBLIC AEALTn AND SArETT. THIS LISTIIG IS SUPPORTED 
BY A PREESTABLISHED COIIPUTER SEARCH STRAT~GY or THE HISTORICAL 
DATA BASE PEPIIITTING IDE"TIfICATION or ALL PAST BVENTS AID 
STATISTICAL INPOR"ATION THAT ARB APPLICABLE TO THE SITUATION 
BEING WATCRED. 

CHARlCT!!!IZATION AID EVALnATIO" OP UNCP,RTAINTY IN PROBABILISTIC RISK ANALYSIS 
PABRY, G. W. • lUTER, P. W. 

UIIITED UIGDOM ATOnIC BlERGY AGEICY, WARRINGTON, UNITED IIIMGDOII 
THr. SOURCES or nICERTAIM'I'J rH PROBABILISTIC RISK ANALYSIS ABE 
DISCUSSl!!D, USING THE EVEIT AND PAULT-TRE" METHODOLOGY AS AN 
EXAIIPLE. THE ROT,E or STATISTICS IN QOANTIP'TIHG THESE 
UIfCERTAIRT"TES I'l INVESTIGATED. A CLASS OP UNCERTAINTIBS IS 
IDENTIPIED WHTCH ARE, AT PRESENT, OIl~UARTlrIABLE OSING EITHER 
CLASSICAL OR BAYESIAN STATISTICS. IT IS ARGUED THAT BAYESIAN 
STATISTICS IS THP, ~ORE APPROPRIATE 'EHICLE rOR THB 
PROBABILISTIC AIALYSIS OF RARE EVENTS, AND A SHORT REVIEII IS 
GIVEN IIITO SO~E DISCUSSION ON THE REPRr.SENTATION OF IGNORANCE. 

LIGHT - VATER - RUCTOR DIAG"OSTIC EXPERI EIIe! USING NOISE ANALYSIS 
DALL, R. M. • RUZOOVICH, J. M. 

BABCOCK AND WILCOX COIIPANY, LYNCHBURG, VA. 
RANDO" HOIS! TN SYSTEMS, PROCESSES, AND AIALOG SIGNALS HAS BEEN 
STODIED POR "OR! rHAN A DECADB, lITO A PEII STICCESSFUL 
APPLICATIONS DEIIOISTRATING THE VALOB OF NOISE AND VIDRATION 
TECHROLOGT I~ SOLVING OR DEptNtaG ~NGIMEERING PROBLEMS. ~OB! 
RBCI!IfTLY, APPLICATION BIGIREERING ~AS BECOM E A SUBSTANT IlL PART 
OF TH! TECHNOLOGY AND, courLED WITH CONTINUING D!TAILED 
HVESTIGATION, HAS RESULTED IN VALID T ECHIIQU!S AND SYSTEMS, 
WHICH ARE BECOKING A PART OP AN BLECTRIC GENERATING STATION'S 
OPERATIONS. ADDITIONALLY, THE TECHNOLOGY IS FINDING APPLICATION 
TO SOIl!IHAT UNIQnp. PBOBLE"S WITH POTUTJAL rOR EXPANSION INTO A 
PLAITIIDE DIAGNOSTIC SYST!~. THB E'OLOTIOI TO DATE HAS RESULTED 
IN T!c~IQOB, HARDWA~E, AND EIPPRIEICBD PERSONNEL THROUGHOUT 
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THB UTILTTT INDUSTRY TO SOCR AN EITl!MT THAT A ~AJOR CHANG! II 
THP LEVIII. Of APP!.ICATION I~ BECOIIlMG Enn!1IT. 

DOB RADIOACTIV"! WA~TE , .CIN!RATION TECHNOLOGY 
BORDIIIN, L. C. + TAROAS, A. L. 

LO~ lLA~OS SCTENTlrrc LABOPUORY, LOS AL1/lOS, •• ~!X. 
THE CIIRR .. N" IHERTOR! Of LOtl-L~VEL RADIOACTUr. VASTE (BADIAST!) 
PROII DBI'ENSE AND CO~"ERCIAL INOUSTPI!S IS AROUT 2 I 10(6) "(l) 
ANII INCREASES AOOUT 10 (5) "(3) /TR DIl"! TO CURlinT OPERATIONS. 
"OST 01' THIS WAST .. CAN BE CL1SSIPIED 15 COIIBnSTIBLES, LIQUIDS 
AND SLUDGP.S, OR AS 10NCO"ROSTTBL! SOLIDS. TH! SIlBSTUTIAL 
CO, BIlSTIBL! PRACTION, tlAICH liAS THE GR n TEST POTEITUL I'OB 
RFI'·C·IV~ Wl~T~ TR !A'\'~!HT, CO~STITUT1!S AN aVERAGE Dr qO PBRCENT 
OF THI': NBVLY GP.NP.RATBD VASTE. PROP~q INCINERATION REDUCES VASTE 
"ASS un VOLO"E, RP.SULTS IN A IIORE HO~OGENEOUS UD CHEIIIClLLY 
I~P.RT WASTE FOR", AND ALSO ENHANCES TRP SAFETY AND CERTAINTY 01' 
VaSTI': HANIlLIMG, PACK~GING, AND STORAG! AHD/OR DISPOSAL 
OP!RATIONS. THIS 'BTICLE r~ESENTS A~ IlITRODUCTION TO 
INCINERATION CONCERNS AND AN OV!R'IP.V Of THB PROftIIRNf RADVAST! 
I~CINERATION PPOC~SS!S ~EING DBVELOPED VITHIN THE DEPlRT"!RT or 
ENRPGY. 3Rn~ PROCESS D~SCRIPTIONS, THP STATUS AND GOALS OF 
I~DI'InqAL INCIN~RATIO" SYSTE~S, AND PLANNED DR POTENTIAL 
APPI. ICATIO~S ~RE ALSO INCLUDED. 

~ADI( LOIlICH I~PACTS Of qqUI"" BI':"OVERY IN TM! PHC'SPIIATE r~DUSTR~ 
RYAN, ft. T. 

OA~ B~DGP "ATIO~AL LABORATORY, OA~ RIDGB, T:N~. 

T~lS lBTICLP. CqAHACT~PIZ~S TRP OCCOpnIO~AL IND PUBLIC 
RADIOLOr-ICAI. REnT" l~PACTS ASSOCIATED WITI: PHOSPHAT! 'INING 
AND HLI, ING. TnF~E I"PAC'!'S AB~ RE'.ATBD TO THE PHOSP~ATE 

IHDUSTpt' S UPUTII" PRODUCTION POTElITIAL UD ARE CO'PARED VITH 
TI~S~ ASSCCIATED VITH CONV~HTIONAL URANILII HINING AND IIILLING. 
Til! RA DrJI.OGICAL I"PACTS RESULrING fRO H OCCIIPATIONAL hND 
NO,OCCn"ATIrNA~ P1POSUkRS ARP hSSfSSED. occrpATIONA~ BIPOSURES 
TN PHOS~HAT~ 1'ACI'.ITT3S ARE CC"PARm TO BACKGRCUNJ P1"OSIJRES 
AND R.\DTOLOGICll. POPULATIO~ DOSB ASSESS'"-HTS, VHICII 
CIIA~ACT!RIZP. lIIPORTANT RADTONOCLIDES ANll ElPOSURE PATHVAYS. 
TilE FOLLOVIN': CONCLUSTON~ iERP. RUCHED: (1) PUBLIC CONSEQUENCBS 
01' PHOSPHATr. Hun,; VILL OCCIIR VHETHEn OR ~OT URl~IU~ IS 
PECOVERPD AS A BY-PRODnCT, (2) RADIOLOGICAL CONSEQUENCES 01' 
PHOSPHATI' ~IHING ,U BE CO~PARABLB TO THOSB ASSOCIATED VITI! 
nRAHII I ~ ~INTNG A~D ~ILLING PBR OHIT nRA~IOII PRODUCTION , (1) 
RADIOLOGIC At Til PACTS VIA SOH PAC B WATER iATS AN 0 CROPS FERTILIZED 
VITH IIRA~IU~-BEARING PHOSPHATr.S ARE or ~TNOR CONSEQUBNCE , AND 
(q) 'AJOR RADIOLOGICAL PUBLIC HElLTH PPOBL!"S ASSOCIATBD IIITH 
PHOSPq ATE III" ING ARE RELATED TO RADON AN 0 RADON PROGENY 
EYPOSUR~~ IN STRnCTII~ES BUILT ON R~CUIHP'D LUOS OR WITH 
PHOSP'IA"'E ~InNG RESIDUES, ALTHOUGH rRE ~AGUTODI!S or THESE 
IKPACT~ ARE OI1'FICUL~ TO EVALUATP. WITH CIIRRBNT DATA. 

IIlTHODOLorHOL APPROACH TO NUCLEAR LICENSEE PERFOR"lHCB EVlLOlTIO" 
CHAKOfl', H. E •• SP~lKER, D. ,. + THOIIPSON, S. R. 
COHE~ , s. C. 

TEItNr~RO~ QESEAQCR, INC., ~CLP.A", VA. 
THE I'PORTA~CB 01' THB IIAN-IIACHINE INTERFACE IN NUCLUB 
POWER-PI.AMT OPl'RATJON HAS RBCRIVED UCRr.ASUG ATTENTION SINCE 
THE THREI! 'ILB ISLAND ACCIDENT. TRIS ARTICLE SU~"ARIZES A 
""RODOLOGY fOR ANALYZING LICENSlE PBRPORNANCE THAT fOCUSES ON 
THE ROL" 01' THR A~IIAN ELEMENT IN INI'LOEIICINIl ITS QUALITY. 

ACCIDBNT AT THE lXp~Rr"p.NTAL NUCLEAP POVER STATION IN LUCBNS 
I'RlnSCH! , A. f. 

FBDFRAL CO'"ISSTO" PJR TH~ SAFETY OF ~OCLEAR INSTALLATIORS, 
VINTERTHOP, SVI·ZIIRLAND 

RESOLTS 01' INVESTIGATIONS 01' THP. lq69 ACCIDENT VRICH OCCrrRRED 
AT THE P.~p'!RIftElITaL NUCLBAR POWER STATION IN LUCENS, 
SWIT~~RLAND, ARE ~~POHTEO. TRI': CRAIN 01' P.'ENTS WAS EXTRE~!LJ 
CO'PLE~, AND THE DETE~~INATIO" Of THE PRI"ARY CAUSE VAS 
RENOP.RED OII'PIC"IlLT IIECAnS" MO ADVANCr. INDICATION~ iERE 
OD~ERVED AT THE TI'E. THIS DISQUIETING rACT VAS ElPLORED AND IS 
EXPLAINED IN DETAIL. DESPITe TRE FACT THAT ONB FUEL BLB~ENT iAS 
DESTROYED AND THP, CORE o· THE RPACTOR WAS SERIOUSLY D1IIAGED, 
THE RADTOACTIVITT RELEASED CONSTITIITFD A NBGLIGIBLE BXPOSORE 
I'OR Til!': PIIBLIC. TIIP Lr.SSONS V'A RNI'D I'RO" THIS ACCIDENT VHICH 
AR~ ~ELr.VANT TO TOOAT ' S RPACTOR ARE DISCUSSBD. 

pnBtIC ATTITonES A~D IN~ORIIATION ON THE "nCLEAR OPTIOH 
FIR!8A1IGH , II. V. 

OA~ PIDG!': ASSOCHT!O ONIfERSITles, OAIt RIDGE, TEN". 
TH .. PRINCIPAL PINnINGS 01' PUBI.IC-OPINION SORVEYS ON NUCLEAR 
ENERGY ARE ~"""AqI~RO IN TAIS ARTICLE. ATTITUDES POLLED INCLODE 
THOSR OM BIIILDUG "O~E NlICL~Ae POWER PLA~TS, A NUCLEAR 
IIORATO RTOII, OP"'IO~S FOR "EDOCIHG PtSIt~, QUESTIONS 0 I' SArETT AND 
COST ADVANTAGI', AND THE ~OST TROSTED SOURCES OF INPOR"ATIOII 
ABOUT N"CLEAR ENrRGY. NEXT , SOliE LESS E~PIRICA L OBSERVATIONS 
FOR IRT~RPRETTNG THESE RESULTS ARB PRESENT~D. THBSE ADDRESS THE 
INERTIA OF BELIEI'S, THE NATORE 01' RIS~ PBRCBPTION, SYIIBO LIC 
ASPP.CT~ 0" NIICr. rAR ENERGY , A NO TOP, FEASIBILITY OF NOCLEAR 
E DUCATION PROGRA"S. 
PI" ALL!, SEVP.RAT. SIlGIlBSTIONS rOR POBLIC INFORMATION PROGRAMS 
BASED O~ THE PPEVI01lSLY NOTED FINDINGS ANII OBSERVATIONS ARE 
~ADE. THESI': INCLUDE A SAFRTY PROGRAII I MA LOGOUS TO FIRI! DRILLS , 
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ITENIU!D ELECTRIC BILLS, WIICLEAB HPOR"ATIIIH WORKSHOPS I'OR HEWS 
NEDIA rEPSON~FL, AND SUr.r.ESTIOIS r:lR I"P80VED CO~8UNICA TION ON 
IIUCL~AR TSSUES. THESE R!LATrV~LY LOI COST, FOCUSED EPFORTS 'AI 
BE "ORE R"FrCTIV~ THAll "ASS REDIA IHI'ORHATION PROGRA"S. 

AN EHSTJHG-SITE POLICY FOR THE 0.5. "UCLrAR ENERGY SISTEK 
BURWRLL, C. C. 

OAK RIDGR ASSOCIATED URJVERSITIES, OU PIDr.E, TENN. 
THIS ARTICLE PPESENTS A BRIE" SUHHlBY OF STUDIES 01 NUCLEAR 
POWI':R-RRACTOR SnUG RECENTLY COHPLI!rED AT THE INSTITUTE POR 
nERGY ANALYSIS, OAK RIDGE ASSDCIAT1':Il UNIVERSITIES, OAK !lIDG!', 
TE"N. THE "RDERLTING ASSO"PTIOI IS THAT THE U.S. NUCLEAR ENERGY 
SYST~H VILL DP HOR" ACCEPTABLE II' THI': POVER REACTORS THAT 
CO'PRISE THE SYSTE" ARE CONFINED TO FEWR" SITES RATH~R THAN 
BEING DISPERSED TO A GREATER 1I0"DPR 01' SITES. A POSSIBLE ROUTE 
TO CONCE"TRATP.D NUCLEAR SITING IS THROUGH THE E~PANSION OF THE 
EUSTING SITES. THE "AIN CONCWSIO~S OF TRE STUDIPS ARE TUAT 
HOST n. S. IIUCLEAR rOWER-R EACTOB SITES Aft EWELL-SUITED TO 
EXPA.SIO., THAT THE ~\lVII!ON"ENTAL I~PACTS 01' EXPANDING EXISTINr. 
SITl!S APE LESS THAN THE I~PACTS OF ESTABLISHING ADDITIONAL NEV 
SITES, AIID THAT SITE UPANSIO~ WOULD STABILIZE AND CONSOLIDlT! 
AND THEaP-FORE STRENGTR!H THE ORGUI7.ATIONS RI!SPONSIDLE P'OR 
NUCLrA R OPERATIONS. 

REDUCTION H REACTOP RISK BT THl! alTIGATION OF ACCIDENT COHSEQIIP,NCES 
DI!IIIIN~, P. S. + CYBULSKIS, P. 

BATTELL[ COLU~~US LABORATORIES, CDLU"BQS, ORIO 
ApoROACHES ARP' ~IA"IHED TO iEDOCING THE PuBLIC RIIK FRO~ 
IIUCL!'R POIER RUC"ORS bT USIIC SAFEl'Y Sys,!,g"S TO CONTROL THI! 
CON ,rvUp.ICES OF cr~! "ELTnOWN ACCrD!~TS. ~ECHA~r~H~ THAT COULD 
LEAr TO PAILUR! OF THE CON"AI"~I!NT A~E ~DEHTIPIED. ~NGINEERE~ 
SAFrTY PP.ATU~RS AR! THEN OESCRIB!D ~HICH WOULD G!DHCE THE 
lU!IIHOOD OP' CONTAIN"E"T PULORI' 011 ~EDUCE THE SU1SEQUENT 
RELEASI' OP RADIOACTIVITY TO TH~ !IIVIR08"PNT. TH~ VOfENTIAL POR 
REDUCING RISK IS ASSESSED A~'l 'S POUND TO rE SIG~IP :CAN'l: f(,~ 
SO"E ~APETT ~~ATUR~S. HOWEv~a, TO ADEQUA~!LY .SS~SS THP 
POTp.NTIn R~D".:~nN iN HIS", A SYSTE'ATI,:" ANALY . . IS or SYS"'h" 
IhT3PACTIOIf. "liST PE PERfOR"ED. 

IIJCLEAl! POWP.R PLANT SAFETY FUHCTIO'lS 
CORCORAN, I. R. + PINNICUM, D. J. 
HUBDARD III, F. R. + "USICK, C. R. + WALZER, P. p. 

CO"8USTIOII ENGINI!ERHG, INC., VIIIDSOR, CONII. 
T~ CONCEPT OP SAPI!TY FUNCTIONS IS DISCUSSED. TEN CRITICAL 
SAPETY FUNCTIONS AND THE ""LTIPl.E SUCCESS PATHS AVAILIBLE FOR 
ACCO~PLISHING THI'l'I ARE DESCRIBBD. USE 01' THE SAFETY PUNCTION 
CONCEPT IN TilE D!YI!LOP~IlIT 01' !"ERGENCI PROCBDURES, OPERATOR 
TRAINING, A~D CONlROL-ROO" DISPLAYS PROVIDES A SYSTE~ATIC 
APPROACH A~D A HIERARCHY OF PROTECTION 7RAT AN OPERATOR CAN USE 
TO MITIGATE THE CO"S~QUE.CES or AN EVEN7. THE SlPl!TY PUNCTION 
CONCEPT CAN ALSO BE APPLIED 70 THE UESIGN AND ANALYSIS OP' 
NOCl.EAR PLANT SYSTENS AND TO Tijl! P.VALUATION OP' PAST EXPERIENCE. 

ANTICIPATED TBlNSIENTS WITHOUT SCRAM pOR I.IGHT VAT~ REAcrOHS: UNRESOLVBD SAFETY ISSUB TAP ,\-9 
H1G!lf, ~. w. 

OAK BIDGE NATIONAL LABORATORY, Ol~ RIDGE, TENN. 
THIS IS A SYIIOPSIS 01' THE POURTH VOL""E OP TH8 NRC STifP"S 
RETIPW ON THE SUBJECT OF ANTICIPATED TRANSIENTS WITHOUT SCRAlI, 
WHICH CONTAINS THE PROPOSFD RESOLUTION OF THIS UNRESOLVED 
SlFl!TY ISSIIE IN THP. pOR~ OF REQOIRE"!NTS RECOH"ENDED TO DE 
I"POSED ON LICENSEES AIID APPLICANTS. A PHASBD APPROACH IS 
PRO POSED, nTH NPAR-T ER" I,PPOYI! ~ENTS IN SAFET Y, DOTH H ABDWABE 
AND PROCEOORAL, n8ING REQUIRED OVER rOE IIEXT 1 TO 2 tR TO 
PBOYTDE AN E~PEDITTons SAPETY INCREH!NT. 

IIETRODOLOGIES POR CALCllLATING THB RADIATION !lOSE TO nAN 1'110' ENVIRONMBNTAL RELEASES OF TRITIU' 
TILL, J. E. + ETNIER, P. L •• nEYER, H. R. 

OAK RIDGE "ATIONAL LABORATORY, OA~ RIDG8, TENN • 
• UNEROUS ~ETHODS HAYE BUN Rl':CO"~ENDED POB CALCULATHG TRE 
RADIATION DOS! TO "AN PPOH RELnSBS OP TRITIO" TO TH! 
EHYIRON"ENT BY NUCLEAR FACILITIES. THIS STUDY ANALYZES POUR 
llIPPP.RF.NT METHODOLOGI!S THAT URY COIfSIDERlBLY IN J!ODELING 
DETAIL. THE PlaST APPIIOICH CONSIDBRED IS A DIRECT SPECIl'lC 
ACTIVITY CALCULATION, WHICH 1SS""E5 THAT THE COICENTB1TIOI OF 
HYDROGEN IN TISSUE IS IDENTICAL TO TH1T IN IT"OSPHERIC WATER 
VAPOR. OTHF~ "ETRODS CO"SlllER!D ARE THOSE RECOJ!"r.NDED BY THE 
.. TIONaL COUNCIL ON RADIATION P80TI!CTION AND HEASUREUNTS 
'"CRP), THE CO"pnTP~ PROGRA~ AIRDOS-EPl SPONSORED BY THE 

!!lYIRON"EIITAL PROTECTION AGENCT, AND r HE HUCLElB REGULA TOBY 
CO~MISSIO". VITH PACR "ODEL, DOSES AR! CALCULATED USING 
IDENTICAL IIIPUT DATA SO TRAT T~E RESQLTING DOS! ESTI~ATES CAl 
BE CO~PAqEll. OUR AIfALfSIS LEADS TO THE CONCLUSION THAT THE 
INCORPOPATION OP CUTlIN SlTE-SPFCIPIC DATA IS IBPORTANT IN 
TRITIU" nOSl "ODlLS. INCREASED COMPLEXITY 01' ftODELS ALO"~, 
II0VEVRR, DOBS NOT NECESSARILT FI'!SULT IN A "OBE ACCURATE 
ESTI"ATE OF DOSE. A COftPBO"ISl DETWEe" "ODEL RBALIS" AND 
SI"PLICITT IS PROPOSED IIITH A ftODIFIED ~CRP ftETHODOLOGY 
OUTLINED IN THIS 18T1CLE. THIS STUDY "IGHT SERVE AS 1 GUIDE POR 
BVALUATING OTHER ~ODELS FOR ASSESSING RADIONUCLIDE RELEASES TO 
THE BNYIRON"1!NT. IT IS POSSIBLP. THAT SI"PLER APPROACHES IHICH 
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STILL RESPORD TO TRE INFOR~ATIO" "EEDS, SDCH AS THE "SPECIPIC 
ACTIVITY" CAtCUUTION REVIEWED IIERE, WOOLD BE ADEQUATE rOR 
I!STI"ATTNG DOSE PRO" RADIOACTIVE OTSCHARr;PS. 

TRANSPPRT O· PLQTONraK, A~ERICIU". AND CO~IO" PRO" SOILS INTO PLANTS BY BOOT npTA~E 
PIKPL, ". + SCRDTTELKOp·, H. 

NDCLBAR RI!S I!ARCH CP~T P.P, HRLSRDH P.. FEDP.~ At REPDBLIC or GER"ANY 
CALCffLATIOR or T~E DOSE BUR!'EN PESULTING PROK THE INGESTION or 
rOOD DE~n1!D FRO~ PLANTS RP.OIJIR".S A K"OWUDGB or THE 
SOIL-TO-PLANT TRA.SP'ER fACTORS "OR THP RADlmOCLIDl!!S OP 
INTER~ST. A LITERATDRE SP.ARCH WAS PERP'OR"ED so THAT THE 
"AGNITUDF OF TH! TRANSP'EP nCTORS {CONCENTRATION RATIOI POR 
PLUTONI"". A~F.RICIIl". AND cnRIUR COIILD BE F.VALUATBD. THE SEARCH 
nnDFD TPA.SPER rACTORS OP 10 {-'" TO 10 (-31 FOR PLUTONIUK AND 
10{-61 T'l 1 rOR A~l!!RICI"', HARDLY ANT DATA ON CIJRIII~ WERE FOOND 
IN THE ITTERATnRE. TRE TRA.SFP.R FACTORS ARE DEPEND!NT ON THB 
CATIONIC EtC!IANGE CAPACITY OF THE SOIL. THr. 1ROUNT OP ORGANIC 
~ATERIAL I~ Tur 50TL. TO" PH. '~D '!'RF. TYPE OP COHTAHNATION. 
CO"PLPlT~G AGPNT~ r~CREASE THE TRANSFER FACTORS BY UP TO A 
FACTOR OF 1100. FP.RTILI7.BRS EXERT AN INFLOENCE ON TRANSFER AS 
DO TH! SPFCIES AND THE AGF OF PLANT~. 1I0W!VEB. IN ~OST CASES. 
TRBS" RnATIONSHtP5 IIAVI! ~OT BEEN STUDIED SllPFICIBNTLY; 
CONSPon~~~LT. FOR THE TI~E BEIHG. "'HERE IS NO SATISfACTORY 
EXPLAOATION rOR THE GREAT VAR1ATI0" FOU~D IN TRANSFBR FACTORS. 

Pl~tIAL fAtLUR! TO SCRA~ AT BROWNS FERRY) 
N~CLEAP SArETY STAPF 

OA~ RInGE NA"'IONAL r.ADORATORY. OAK RIDGE. TENf. 
(l!DITOR'S _OTE: THE P'OLLOWIHG ~RTTCLB VAS CO"PILED BY HUCLEAR 
SArp.TY STAPP K"~D"RS FRO" THE EXECUT[VE SO"~lRI!S OF TWO 
REPORTS BY THE ~RC OFFICE FOR ANALYSIS AND EYALUATION OF 
OnPATIONAL DATA ON TH .. SOB,1P.CT. THE rIRST. REPORT ON TilE 
BROWNS r~RRY 1 PARTIAL PAILDRF.S TO SCRA~ ON JUNE 28. 1900. US 
ISSUEn J~LY JO. ,q~O; THE SECO"D. REPORT ON THE INTERIK 
E()I1IP"!'rT AND PROCEDURES AT B"OW~S FBRRY TO DETECT VATER IN TUF. 
SCRA' DISCH"'GE V~LU"V.. WAS ISSUBD IN SBPTEMBER 1900. THIS 
INCIDBNT IS OF PARTIC'JLAP INTE~EST TO THE NUCLEAR co~nDNITY 
B!t:AIISE IT In~NTIPIEO A '.CHA'IlS" THAT CAN ClUSH FAILURE TO 
SCRA~. WHICH HITII~RTO liAS R~EN PR8';U"ED A "EAR I~POSSIBI1.ITY.I 

VALVE F'rL~~E P~OBLF'S TN LiP POWER PLANTS 
~EYr.~. R. ,1 •• PIlIDTNGTON. J. W. 

DnRNS AND POE. INC •• WOODPORT. NEW YORK 
A STUDY OF THE CA~SI!S or AND SOL~TTONS FOR RECURRENT VALVI! 
FAILURES CAUSTWG REACT(lR sunTDOWNS RAS BUI PERf'OR"ED. 
FREQIlENCY HD 8011T CAOSES OP' TII~ YAUP. FAILIJRBS WERE IDENTIrIED 
FRO~ LTC~NSEE EVfNT nErOQTS AHD ~1!~TINr,S WITR OTILITY. NOCLEAR 
STEA'-ST~T!!' SflPPLTP.P. A~D VAL"" "ANnFACTUREB PERSONNEL. 'ILVES 
ARB R'lSPONSIDLE fOR ABOUT 19 PHRcnT OF LIGHT-WATER-REACTOR 
{1.VRI POwrR-PLA'T SHUTDOWNS. ~ORI! TRA! AH OTHBR TYPE OF 
CO~POHEHT. 

VALVE-STE" LP.A~Ar,E AND FAILURES OF PILOT-OPERATED ~Al" STBA" 
SAfETY-RELIEF VAlVES WFRE THE '051' r~~QUE~T CAOSES OP 
YALVE-I'IITUTF.D ~RnTDOWNS. OTHER VALVES THAT rREQUENTLY CAUS~D 
SRUT~OWHS I~CLffD"D "UN "TEA K ISOL~TtO N VAL V BS. F EEDWATER 
REr:IT1.ATOR VALVES. SAF'!':TY-STST"" KOTOR-OPP.BAT!D VALVES. 
PRF.SSURT'.ER SPRAT VALVES. UD COHTAIH"E!lT ISOLUION VALVBS. 
rao" ~ql' HI~TORT ~P VAU! nnlJRr.s IN URS. IT CAN BE CONCLODBD 
TRAT NOT P~OnGH ATTP.NTION HAS BEE" Gn EN TO TilE SPECIFICATIONS. 
SELEC"I"'~ (ll" THP. ~aHOP'ACTUREP. AND TESTING or KEY VALVES TO 
l.SU~E THAT VALVES APE SUITABLE rOR THE INTENDBD SERVICE. 
PRESP!NT-nAY Conp.s ADDPl"SS Olll. T THE PPESSURE BOONDARY 
REQUIRE"P.NTS OF VUfES; TREY 00 NOT CONSIDBR THEIR nllC'r:IONAL 
REQUTPE'E~TS. 

P!IGUTH qRC WA'"ER REACTOP SArfTT RESEARCH J~'OP~lTION KEETING 
COTTR ELL. ~. D. 

OAK RIDG~ "ATION~L fADORATORY. OAK RIOGB. Tl!.~. 

TU[S ARTTCLE S"~'ARTZBS T~E EIGHTH WATER-REACTOR SAFETY 
R!SEARC~ INI'ORKATTO" 'RRTIHG SPONSORED BY THE NUCLBAB 
RRGULATORf CO~"IS5IOH (NRC) DIV rSION OF RlACTOR SAFETY 
RPSEARC't {RRSI AND Hno AT T'rv. NATIONAL RDPEAU or STANDARDS. 
GAITH"BSBURG. "D •• ON OCT. 27-)1.lQOO. PRESBNTBD AT THIS 
"EETI~G v~PE OVE~ I~O PAPERS (tNCLUDI"G 10 ON FOREIGN RESEARCH) 
IN PIGHT RES RES"ARCH PROGPA" AREAS. IN ADDITION TO AN INVITED 
SESSION ON RP.LAT~D RP.S~A~CH SPONSORP~ BY THE ELECTRIC POWER 
RBSZARcrr I~STtTDTB {EPRII AND .\ S£<;SION ON RISK STUDIES 
SPONSOPED BY TilE "RC DIVISION or SYSTERS UD RELIABILITY 
RBSEA~crr. THE TP." SESSIONS WERE {11 LOrT PROGRAK. 
{21 ~! PA RATE-PFPFCTS PROt; RA~. PI ANAL TS IS DBV !LOPK EIIT PROGRAR, 
{ql fURl. AND COR! nr.IIAVIOP RESEARCH PROORA". {SI RIS~ AHD 
SEVERE AccrD!'NT S~O"I'~Cp. ANALYSIS. (61 EPRI REACTOR SAFETY 
RESnRC" PRor;RA~. PI PEACTOR OPERATIONAL S"FET! PROJRA~. 
{~ ~IT~ S~rETY RESPARCH PROGRA~S. ~I ~ETlLLURGY AND ~ATERIALS 
RE~EARCH PRor;RA~~. IOD {101 STPUCTQPAL A"D ~!CHaNICAL 
ENGINEEPt~G RBSEARCH PROGBA"S. TH! "EETI.G OPENBD VITH A 
PLENARY SESSION f"ATrlRING TNTRODnCT09T RERABKS BY "RC CHAIR"!! 
J. H. AqEARNB AND SOKKARY PAPERS BY T. E. "UHLEr AHD 
L. S. TO~G. TilE ~~ETING ALSO IHCLODED AT LUST PlY! WORKSHOPS 
ON SELECTED TorTCS; THUS Trrr. "ORE THAN ODD PARTICIPUTS. 
JIICL"!'ING 117 ATT~NDEES rllO~ 21 FOREIGN COUNTRIPS, HAD A rOLL 
WBP.K. 

~ 

• 
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IIPRI NUCLE~R rUBL CTCLE ~CCIDERT RIS~ ASSESSft!'!NT 
NUCLE~R SA¥E1T ST~rr 

OA~ RIDr,E "ATtONAL LABORATORY, OU RIDGP., TENN. 
THE PRESSNT RESUL~S OP T"~ NnCL~AR FUEL-CYCLE lCCIDENT BIS~ 
ASSESS~"NT CONDnCTED BY THE nECTRrc POIIER R!SEARCH INSTITUTE 
SIIlW THAT TH~ TOT~L RIS~ COHTRIBIITION OP THE NUCLBAR PUEL CYCLB 
IS ONLY ABOUT 1 PERCENT or TH~ ACCIDENT RIS~ OP THE POWER 
PL~n: R~NCE, WITH LITTLE ERROR, TilE ~CCIDENT RISK OP NOCLE~R 
ELECTRIC POVER IS ESSENTIALLY TRAT OP TilE POWER rLANT ITS~LP. 
TBE POW~R-PLANT RIS~, ~SsUftING A VERY L~RGE OSAGE OP NUCLBAR 
POW!R BT TH! YUR 2005. IS ONLY A 0'> liT 0.5 PERCENT OP THE 
R~DIOLO~ICAL RTS~ or NAToRAL 8AC~GR~J~D. THE SftALLNBSS or THE 
FnI!L-CYCLP RISK RELATIYP. TO THI'! rOVER-PLANT aIS~ nAY BE 
ATTRIBUTED ~o Tup, L~CK OP INTERN~L ENERGY TO DRIYB AN ACCID!NT 
AND THE ~'ALL A"OUNT OF DISPERSIBLE ~~TeRIAL. THIS WOBK AIftS AT 
A REALISTIC ~SSESS'P.NT OF THE PROCESS HAZ~RDS, THE 
!FFECTIVE~~SS OF CONPINEftE.T AND ftITIG~TIO' SYSTEftS AND 
PROCP.DflRES. A~D THP ASSOCIATED LH!LIHOOD OF BRRORS UD THE 
ESTI"ATP.D SI7.E OP EDRORS. Til!' PRT'A RY PROBABILISTIC ESTIHATION 
TOOL IS FAOLT-TR~E AlIALTSTS, 11TH THE RELEASE SOoRCE TER~S 
CALCULATED OSUG PHYSICOCHEftICAL PIIOCESSES. DOSES AND HEALTH 
IFFECTS ARE CALCULATED 11TH CRAC 
(CONSEQOP."CP.S 0" REACTOR ACCID!NT ::ODE). NO EUCUATION 09 
ftITIGATION IS COHSIDf,RED: SOURCE T~R~S 'AY BE CONSERVATIYE 
THROUGR Til! ASSUIIPTION or HIGH FUEL BURNUP (40 000 ftVD/T) AND 
SHORT COOLING PEITOD (90 TO 1500): HIGH-EPFICIENCY PARTICULATE 
AIR rILTER EFnCInCtES ARE DERlY!D rRon E~PERnEHTS. FOTURE 
WORII WILL INCLUDE R!l'IH!~E"TS OF TR'! VOR~ PRESENTED HERE AS 
WELL AS ALTERNATUE FUEL CYCLES, ROOTI NE AND OCCUPATIONAL 
RISIIS. HD TREAT"!"T OF rUEL-CYCLF STEPS BELIEYED TO PRESENT 
NEGLIGIBLE RISK CO~PARED IIITH THOSB PRESENTED HERE. 

SEftISCALI! PROGHAft SOft~ARY: A REVIEW OP 1100-3 RESULTS 
LARSON, T. K.. HABVEGO. E. A. 

EG AIID GIDARO. INC., IDAHO rALLS, IDAHO 
THE OBJPCTlVES 01' TilE SEIIISCALE PROGRAft ARE BBIEFLY DEFINED, 
AND ACCO .'PLBHIIENTS DURUG THE ~OD-J POR~ION or THE PROGRAft 
ARE SUII~ARJZ!D. SIGNIPICANT R~SULTS PRO' SEYERAL SERIES OP 
EIPERlft~"TS ARE "RESENTED: (1) RESDLTS F~Oft A SERIES OF 
BASELINE E~PERI"ENTS THAT TNCLUDED LARGE-BREAII BLOVDOIIN, 
REI"Lt)OD. A NO INTEGB At BLOWDOWN-R"PLOOD TESTS: (2) Rl'.SOLTS PROII 
SIIIOLlTIONS OF THE TRANSIBJT AT THE THREE IIILE ISLAND 2 NUCLEAR 
POIER STATtoN: (3) P.~PERIftUTlL FINDINGS rROII A SftALL-BREAK 
BLOWDOWN TEST ~IRIES: AND (4) ~ISCET.LANEOII~ EXP!BI"ENT~L 
RESULTS t1fCLUDINr: PLANT BLACKOUT SI""LATIONS (CO"PLETE LOSS or 
ELECTRICAL PIlWER), UPPER-HEAD INJECTION DRAIN TESTS, AND 
NATORAL CIRcnLATION INYESTIG1TTONS. 

PITFALLS IN CURRBNT DBSIGN REQUIREftEHTS 
VEAYER. W. R. 

BABCOCII AND wILcor, LYNCHBURG, VA. 
IT IS ILLOGICAL TO CONTINUE USING SO~E CORRENT DESIGN 
REQRIRBIIENTS II THEIR PRESENT FOR ft. SPECIFYING DBSIGN CRITERIA 
TO GIIARD AGlIIST HRIOUS occnRR~NCEs WHILI! NEGLECTING AN 
BUIIINATIOI OF THUR LIKELIHOOD IS UNJUSTIFIABLE. 
PROBABILISTIC A"_LYs~S. rOLLOVIID IF NBCESSARY BY COST-BEREl'I~ 
A",LYSES, CU FOCUS 01 UD BUNG INTO PERSPECTIVE VARIOUS 
AD'ERSE IftPLICATIONS R!SULUWG PRCl'I SOftE D!T!RftINISTIC CRITERU 
AND REQUIREftENT~. PROPER OSE AND PROBlBILISTIC ANALYSIS 
TECHIIIQU!S WTtL GIVE SY~TE~ DESIGNERS LATITUDE IN DESIGN 
DECISIO~~, THEREBY ELIftINATING THE BUILT-IN BIAses OP DE5IGN 
PHILOSOPHY BAS!!D ON DETER~tNISTIC CRTTPRIA. THIS R~SULTA'lT 
PHILOSOPHICAL DIVERSITY A PPLIED TO ATT AINING DESIGN GOALS 
SHOULu RP BENEnCIAL IN REDUCING RI~KS I ROft NUCLElR SUTIONS. 

HUftAII rACTORS UGINBERING U THE O.S. NUCLEAR AUNA 
HAG!II. E. V •• ftArS. G. T. 

OAK RIDGE N1TIONAL LABOBATORT, OAII RIDGE, TENN. 
THP CHRO~OLOGY OP HO~lN PACTORS ENGINErRtlG II THE 0.5. NUCLEAR 
POWER IJDOSTRT L~ HIGHLIGIITED. HUIIAN F ACTORS ENGINEERING IS 
DFFINED RER!!N AS AN INTERDISCIPLINARY SPECIALTY CONCERNED nTH 
INFLUENCING (1) THE DESIGN or EQUIPftEIT AND SYSTBfts ~ND (2) 
THE IIANAr:llft!NT OF FACILITIES AND OPER'TION~L BNVIROMftENTS TO 
PROftOTE SAPE. EFFICIENT, ABO RELIABLE ftAN-NACHIN! PERrOR"ANC!. 
PROBLI!NS A~O CONCERNS ARK COlLESCED TO GUE 1 PEBSPECTIVE FOR 
TH! NEXT e'OLOTIOURY PHAS! OP HU"," FACTORS BNGII!EBIIiG 
APPLICATION. I.B •• THE SOLYIIG OF PRESENT PRODLlftS IN A 
RElSONABLE AID PRACTICAL VAY, THUS OYBPCOftIIG PREYIOUS NEGLECT 
OF AN IftPORTAIT ASPIICT or IUCL1!lR SAFETY. 

SIX 1EENTH DOE NOCLEAR lIR CL!AIIlJr: CONPP.RENCP. 
BELU!!Y, R. R •• ftOELLER, D. V •• UNDERHILL. D. W. 
rIRST, ft. W. 

10CLEAR RI!GULATORY COII"IsSIOI, WASHINGTON, D. C. I HunRD 
UNIfERSITY, BOSTON, ~ASS. I UNIY!RSITY OP PITTSBURGH. PITTSBURGH, 
PA. 

TH! SIITEEITH DOE NoCLEAD AIR-CLEANING CONPBRENCE WAS HELD ON 
OCT. 20-23, 1980, IN SAN DIEGO. CALIr. TH! 350 AIR-CLEANING 
SPECIALISTS WHO ATTI~"DED VER! AFFILIATED WITH GOY!RNUNTAL 
AGPNCIIIS, EDUCATIONAL INSTITUTIONS, NATIONAL LABORATORIES, AND 
IIANY SECTORS or THr. NOCLEAR INonSTPT, REPRES!NTIRG THB unTED 
STATES AND 11 PDRV,IGN COIINTRIES. ftAJOB TOPICS DIsCUSSBD DURING 
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THE CONFERENCE WP.R- WASTP TREATnENT INCLUDIMG VOLU"E REDUCTIO" 
AND STOBAGP, ST~TE~ AND CO~PONF.~T R-SPONSE TO STRESS AND 
ACCIDENT CONDITIONS, THE TIIRF.E ULE IsLUD ACCIDENT, IODUE 
AD50RPTTON, T~~ TR~AT"F.NT AND sTOPAGB OF NOBLE GAS, THE 
T6EAT~E~~ Of OFF-~ASF.S rRO~ CHE"ICAL PROCESSING, AP,ROSOL 
B!HAVTOR. CONTATN'E~T VENTI~G, LABORATORY AND IN-PLACB 
FILTOR-T"STUG nPoTHODS, AND PABTICIlLAT E FILTRATION. TilE 
COHFEP~~Cf FOCUSPO O~ THE EtCHAHGE or IN~OR"ATION A~ONG THE 
PARTJCTPA~Ts. AlB-CLEANING RES~lRCH IS CONTINUING TO nOVE 
FORWARD IN BOTH THO "NIT"~ STATos AND FORlI"" COUNTRIES, YET 
'!'HERF. APr DISTINCT DIPr~RENCEs IN THY. NATURE OP THESE EPPORTS. 
IN T~F. P'"ROP~AN COI1NTRIE<;, REsEARCIi ErFORTS ARE DIR~CTED TOllAIiD 
AIR-CLr.ANING PROllLRnS ASSOCIATED VITH THE REPROCESSING or 
SPENT filEtS. FOReiGN RESEARCHERS ARE ALSO E~PENDING 
CO~sIDERABLB TI~R AND Efl'ORT ON REHOT~ CHANGING AND PACKAGIRG 
OF SPENT "ILTER "LE"P.NTs. WITHIN THE ONITED STATES, RESEARCR IS 
"OVING FORWARD ON THB DP,VELOPHENT OF FILTERED VENTED 
CONTAIN~E~T s'STE"s POR COH"F.RCIAL N~CL~AB POVER PLANTS, AND 
THE OSE or SAND I'JLT~SS IN THE VENTING s,sTE" IS ONCE AGAIM 
RECEIVTNn ATTENTION. THE THREE nILE ISLAND ACCIDERT or "lRCH 
1919 AND T~E ASSOCIATED AlR-CLEANING ASPP.CTs VBRB ALSO 
DIscnssoD AT LP.NGTH AND IN DETAIL DORING TRE COMrEREHCE. 

THE CALCOLATION Of WET DEPOSITION "RO~ RADIOACTIVE PLOMES 
ORf.NK, H. O •• Vl'r,"", K. J. 
sTsTE~PL~ NIING n,p J I.TsL ~IfTl. AACHEN, I'EDER AI. REPUBLIC 01' GE -',"Y 

I R~oVA1.nATION O· T.I~ cnRPr.NT .~T DEPOSITION MODELS fOB 
RADIOAC~TV~ PLU~~ "ll' THR GAOs~H. TYPE TS PBEsENTBD. THE 
APPLILA"'JO~ 01' T;;E ftrrHODOLOGY TO ROOTINE AND ACCIDENTAL 
ACTHtTT RELEASE'; PRO' NUCLEAR PAC1LITI!~ IS DISCtlsSBD. A SET 
01' W~SHOqT PARA"PTERS fOR I sInPLIF[-D ~CDEL RAS BEEN INCLUOP.D. 

1919 OU~~GP EXPERIBNCE Of NqCLEAR ELP.CTRIC POWBR GBNERATING PLANTS 
SCO'!"!', ~. L. 

OA' RI)'"' "TYONAL LArORATOPT, OAK RID~~, TEN". 
THIS ARTT(;I.- ~U"~ RT7.~s TilE 191 n OUTAG ~ EJPERIE.ICE 01' 67 
LICP.NSED NOCLP.AR POWER I'LAIITS. Oi'1!RATTNr STATISTICS UD DATA 
ARP, PP~sENTED I'OR ~Acn PLANT THAT WAS IN CO'MEHCI1L OPP.RATION 
AT TH- END or TilE TEAR AM CHAD SOrPICI ENT ELECTRICAL GENEBlTI0N 
!'OR "EA'INGrnL ANALYSBS. THE ONE PJC~PTION IS TRREE ,ILE ISLAND 
2. AUTHoqny TO OPERATE THIS PACILITY WAS SUSPENDED BY THE 
NUCLEAR R~~OLATORT COnMISSION ON JULY 20, 1979; 
THRR!PO~E OPERATIONAL DATA rOR THIS DKIT COVERS ONLt THE 
PERIOD .IAN. 1 THRonGH JIILY 19, 1979. INCLUDBD IN THIS ARTICLE 
ARE THE OAT' FOR 2~ BOILINr;-WATER REACTOR (OWS) PLANTS; 41 
PREssORl'Br-WAT"1I Rl':.'CTOR (PWR) PURrS; AND rORT ST. tRAIN, THE 
ONLY HIGR-TR"PERATUR~ r;AS-COOLEO RRACTOR (HTGS) PLANT 
COft~EPCIA!.Lt OPEPABLF. IN THE ONITED STATES. 
DORI~q 1979 THY 25 OPBRATI~G BWR EXPP.Rl!NC!D AN A'BRAGE or 
2419 H OF OUTAGE TIn, conPAREO TO AN AVERAGB Of 3169 H FOB TH! 
41 OPFRATIHG PIlP. THf PERCP.NTAGB 01' PORCFD OUTAGE TI~E AT BWR 
liAS 37 PERCRNT CO~PAREO TO 46 PPRCBNT AT PWB. THE PRlnARY 
nUSE 01' PORCED OOTAGEs AT BVR WAS EQUIPnENT rULORB. AT PWR 
THE pqI"ARY CAnSp. 01' I'ORCED OUTAGES YAS REGULATORY 
REQIIIRE'P.NTS. PEI'IIELING WAS THE PRInART CAOsE OF SCHBDtlLED 
onTAG~S AT BOTH BWR AND PIIR. InpLEM~NTATrO" or REV REGULATORY 
REQUIRE~RRT<; AND "AINTEHMCB OR TESTaG ACCOUNT!D rOB LARGB 
P!llCS~TAGF.s 01' THE SCHEOOLED OOUGE TI ME AT BOTH TYPP.S OF 
PI.ANTs. THE nOMINANCE 01' RRGULA'I'OPT REO"IRE~E"Ts AS THE CAUSE 
rOR LARGE PERCP.XTAGPS 01' FORCED A"D SCHEDIlLSD OUTAGES WAS THE 
RESOLT OF ACTTON TUEN VITH REGARD TO ASPECTS or TAE THRBE 
~ILE IsLUD 2 (HCIDPMT A~O WITH RE1ARO TO CONCERN I'OR SEIsnIC 
DESIGN DEfICIENCIES TN s'I'P'l'Y-RFLA'I'P.D PIPING. FORT ST. VRAIN, 
AN HTGR, DPCLAR!D co~npBCIAL OPERATIDN ~nLY 1, 1979. POR TH! 
RE~AINDrR 01' THE TFAq, THE UNIT ACQOTRED AN A'AILABILITY 
I'ACTOP or 22.2 HRCENT HAVnG SIPERHNCl'D EIGHT PORCED OUTAGES 
AND THRE! sCRB~~LBD OOTAGEs fOR A TOTAL OOTAGE TlnB or 3q3q H. 

OVERVIEW 01' TRE U.S. FLIGHT sAPl!TT PROCBSS fOR SPACE NUCLEAR POWER 
B EN~ETT, G. L. 

DEPARTnF.NT or RNERGT, GP.RftANTOIlN, ~D. 

THr TWO CURnENT TIPPS or NUCLEAR POW~R sOORCEs USED I" 0.5. 
sPACECPArT A~P. DESCRIBED ALONG 81TH THE FLIGHT sAFETT 
PHILOsOPRI~S GOY~RMI"G T~EIR USE. I~ THE CASE 01' RADIOISOTopr 
TRER~OELECTRIC GEMERATOn~, THE DESIGN PHILOSOPHY CO"SISTS OP 
CONTAl M' ENT, I" ~BIL 17.1TI0M, A ND R~COV ER Y or TH E NOCLEA B 
UTERIALS. rOR REACTOR~, THE E"PRASI~ IS ON ftAIMTAIMUG A 
SOBCRITTCAL CONprGn~ATION I~ lLL CRP-OIRLP ACCIDENT 
ENVIRONnBNTS. '1'0 DOCRMENT THE sAFETT ACTIVITIES, A sAPETY 
ANALYSIS REPORT H PREPARPD FOR nCH "ISsiON. TilES! R~PORTS, 
WHICH APE RASEO OM THE PROBAPILIsTIC RISK ASSESS"ENT 
"P.T~ODOLOG! PtON~PREI) OY THP sPACR NtlCI.P.AR SAI'ETY COM"UNITY, 
AqE sOBJ-CT~D TO AN INTERAGENCY SAPETT REYIBlI OfPOR! A 
BECO~"ENDATION IS ~ADE TO APPROVE TR~ LAUNC~ 01' A 
NnCLEAR-POV!RFD SPACPCPAfT. 

SOURCES or NnCLEAR R~GIILATORY REQUIREHP.NTS 
KO"ANOI'I', C. 

KO"ANOPP ENF-RGT ASSOCIATES, HEV YORK, N.Y. 
THIS ARTICLR RP.VIEWS THE EVOLUTIOM 01' REGULATORT REQUIREMENTS 
P~qTAINI~G TO THE DESIGN AND CONSTRUCTION 01' CO"MP.RCIAL NtlCLEAB 
POYER PL'NTs TN THE UNITRO STATES. IT IDENTIFIES THBEE "AIN 

• 
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FACTORS T"AT RAY" CAUSED RfGULATORT R~QUIR"'En5 TO BECO~E "ORI'! 
STRINGE"T: (1) TRR I"CREASING REACTOR POPULATION HAS 
"ECESSITATP.~ "EDnCHG THE PEP-RrACTOR ACCIDENT RISK TO "AUTUN 
A HI<;H I'ROBABILr:'T THAT A SEPIonS ACCIDEH'l' WILL HOT OCCUR; (2) 
LICENSr~G REVIEWS AND OPERATING "XPP'qI"NCE HAYE DE"O~STRATED 
THAT TilE DFSIRED LEVELS OF SAf~TT FOP THE ~UCLP.AR SECTOR AS A 
VROLE VRPP. NOT BrTNG ACHIEVEU; AND (3) TAE INCREASED REGULATORT 
EFFORT REQUIRED TO LIC,.HSE A NO OVER~P.! AN EXPAHDINi: ~UCLEAR 
SECTOR HAS CAOSED REGUUTORT STUDARDS TO BE "ADE 'ORE O~IFORft 
THROUr.HOUT T~E SECTOR, GENERALLJ AT A HIGHER COft"ON 
DE~O"IMATOR. THr CLOSF LINK BETVEEN R"c;nLATORT STRINGE!ICY AND 
THE SI'lE OF THE Nil CLEAR SEC1'OR SUG<:lESTS THAT fUTURE EXPANSION 
OF THE NUCLEAR SECTOR WILL LEAn TO TII~ I"POSITIO~ OF NEV 
REGIlLATORT REOOIRE"ENTS. 

NRC LIGHT VATER RP.ACTOR PRESSURE VESSFL ~URVEILLANCE DOSI~ETBT IftI'RDVE"!MT PROC;HA1 
SERPA", C. z. 

u.S. NUCLEAR REGULATORT C08"ISSION, VASHINGTO~, D.C. 
THE NIJCL~AR RP.GIlLATORT COMISSIOlt HA'i ESTABLISItED TR9. 
LI!;HT-VATEP-REACTOR PRESSURE 'ESSEL (LVR-P') SURVEILLANCE 
DO'iI"·TRY I~PROVE~ENT PROGRA" T~ oaOER TO IMPROV! A~U 
STANDARDIZE THP. PROCEDURES FO~ nOSIM~TFT, DA"A<:lE CORRELATIOM, 
AND ASSOCIATED REACTOR ANALYSIS USED FOR PRBDICTING THE 
INTEGRATED BFrEC1' OP' NP.UTRO~ EXPOSURE ON tvR-PYS. TillS 
ftULTILABORATORT HTERNATIOMAL PROGRA~ IS DEVELOPIMG AND 
VALIDATING A SPRTFS OF 17 STANDARD PBOCF.DURES FOR ~EUTRO~ 

SU~V~ILLANCE OOST~!TRT AND ~"BRtTTL!~~~ E'ALUATIOM AND IS 
ESTABLISHING A SERIES OF EIPEBIftENTAL BP.NCH"ARK EIPERBENTS FOR 
NEOTRON PIlTsrcs CALCULATIONS, :JOSI~IrrBJ ~!ASURE"ENTS, AND 
I'!~BHTTL!"E~T PREnICTIONS. RECOn"E,nATIONS ALREADY DEVELOPED 
INCLUDE (1) TRP NECESSITT fOR BftMCHnARK R!FBR!NCIMG Of REACTOR 
PHYSTCS CAl.CULATIONS USING THE POOL CPITICAL ASSEftBLY TEST DATA 
FROft OA~ R lOGE NAT IONAL L A~OAATORT, (2) THE US E OF DPA 
(DISPLAC''!NENTS PER ATO") AS AN t"PROY":D EXPOSURE cnTERION 
REPLACTNG "P'LOENCE GREATER TAA' 1 ~EV,· AND (3) THE NECESSITY 
FOR DOSI"ETRY ~P\SUREnENT CERTIFICATION. 

DEFECT FLOV ANALTSIS OF CONTEOL-ROD-DRIV! OPERATIONAL EVENTS 
THlGGERT, H. L. + JACOBS, I. ~. + CRELUN, G. L. 
S"ITH, A. ". 

GENERAL ELECTRIC CONPANT, S"NNYVALE, CALI~ ENGINEERING DECISION 
ANAl.YSIS CO"PUT, INC. PALO ALTO, CALIP'. 

A DEFECT FLOV ANALTST~ Of LICE~5EE P.VF.~ REPORT DATA INVOLVING 
CONTROL-POD (CR) A~D CONTROL-ROD-DRIVE "ECHlHIS" (CRD") 
OPERATIONAL EVENTS WAS CONDUCTED TO EXTRACT THE LESSONS TO BE 
LEARNED FRO" THE PAST ElPERIE"CE OF LIGHT-WATER NUCLEAR 
REACTORS OPP.RATI~G IN THP nHlTED STATES. THP. RESULTS Of THE 
ANALJSI~ ARE USED TO FOR~OLATE CHARACTERISTICS Of CR/CRD~ 
DBfECTS. A~ONG THOSE FOR"ULlTP.D ARE (1) THE LEADING OIRECT 
ChUSES OP DEFECTS ARB INADEQUATE DESIGN AND INADEQUATE OPBRATOR 
TRAINING, (2) A qBLATIY!LT LAP<;P. NU~BEr Of DEFECTS ARE 
SYSTE~ATIC, AND (3) DEF·CTS THAT ~~SULT IN SYSTE, FAILURE ARE 
RARE. TA~ ANUTSIS RRStlLTS nnTCATE TRAT "OST DEFPCTS COULD 
EASILt RAVE DEEN PREVE_TED. 

POTEJlTIAL ~AFIrrT RELA"ED TNCIDE~S Til NUCLEAR FUEL REPROCESSING PLANTS 
PERKINS, V. C. + DURANT, V. S. 

SAVANNA" Rn~R T.ABORATOBT, AI~EN, S. C. 
THIS ARTICLB PRESENTS A CO"PlLATION OF POTENTIAL IUTlATING 
EVENTS IN N!lCLBAR FUP,L R!!PROCPSSING PLANTS fOR WHICH SAfETY 
FEATORES SHOULD BB PROVIDED TO RBOOCE TRE RISK TO OPERATING 
PERSONNEL OR TO TAY. GENERAL PUBLIC. BOTR GENERAL INCIDBNTS AND 
INClnSNTS SPECIFIC TO TRB KBY OPERATIONS IN REPROCESSING ARE 
INCLUDED '1'0 AIn PLANT DESIGN AHD PRELI"INABT H'ZAR~S ANALYSIS. 

OPfIJlIZATION Of RADIATION PROTECTION 
LOCfIA RD, J. 

CENTRE 0' ETUDE SUP L' EVALOATION DE LA PROTECTION DANS LB DO~lINE 
allCLEAIRB, PARIS, PRANC~ 

THE PRACTICAL AND THP.ORPTtCAL PROBLF.~S RAISED Dt THE 
OPTI"IZA"IO. OF RADIOLOGICAL PROTECTION '~RIT A REVIEV 01' 
DECISION-~A~ING ~~THODS, THEIR RELE9ANCE, AND THE VAY IN WHICH 
TIlET ARE USED IN ORIlFR TO BETTER D!n~ftIHE WHAT ROLE THEY 
SHOUT.D PLAY IN THE DPCISIOH-IIA~ING PROCESS. POLLOVING A BBIEF 
SU~ftARY or THE THEORETICAL BAC~GROUNU Of THE COST-BENEfIT 
ANALYSIS, WE EXA~rNB THE ~ETRODOLOGICAL CHOICES I'PLICIT IN THE 
"ODEL PRESENTED IN THE I~TERIIA'I'IOIIAL CO"~ISSION ON RADIOLOGICAt 
PROTeCTION PUBI.IClTION NO. 26 AND, PARTICULARLY, THE 
CONSEQn~HCES or TRE THEORY THlT THP. LEVEL OF RADIATION 
PROTP.CTION, THE llllNEFITS, ANn THf. PRODUCTION COSTS OP AN 
ACTIVITY CAN BE TREATED SEPARlTELY. 

PERSONNEl. OVEREXPOSURES AT CO~"ERCIAL NUCLEAR POWER PLANTS JANUARY 1, H7~ - .1UNE 3D, 1980 ) 
"OELLER, D. V. + SUN, L. C. 

HARVARD UNIVERSITY SCHOOL OF PUBLIC REAL1H, BOSTON, ~ASS I u.S. 
NUCLEAR REGULATORY CO"ftISSIOR, WASHINGTON, D.C. 

A REVIEW OF OPERArING EXP!RIEWC~ AT CO~ftERCIAL NOCLEAR POl/Eli 
PLANTS IN THP. UlIf!D STATES PEYRALED THAT ~6 OVl!REUOSUR!: 
EVENTS IRVOLVUG 8~ PEOPLE occnRRED DURING THE PERIOD FRon JU. 
1, 1976, TO JUNE 30, 1980. ABOUT 90 PERCENT Of THESE !VENTS 
I"'OL9PD WHOLE-BODT EXPOSURES, AND 96 PERCENT OCCURRED WHILE 
THE PLANTS VERI' SHUT DOIN OR BETNG SROT DOVN. ONLY q PERCENT O! 
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THE EVEHTS OCCURRED DURING POWER OPERATIONS. APPROXI"ATELY 28 
PERCFNT OF TME fVENTS WERE ATTRIBnT!D TO ERBORS OR DELAYS IN 
RECORD-KEEPING SYSTE~S; 22 PEPCENT WERE CAUSED DY DIRECT 
VIOLATIONS OF ESTABLISHED PROCEDUR8~ SEYENTT PERCENT OF T~E 
EV~NTS INVOLVED "ECflANTCAL AHD ELECTRICAL WORKERS, 1] PERCENT 
INVOLV81) PLANT OPERATORS, AND 10 PERCENT IHOLVED HEALTH 
PHYSICISTS. "ORR THAM 50 PERCEN· OF THE OVEREXPOSURBS INVOLVED 
CONTRACTOq OI!PSONNEL. OVERALL, THBRE HAS BEEN A DECLINE IN 
PECENT T~A RS n THE FREQU ENCT OF OVBRUPOSU~ E EVENTS COftPARED 
TO THP NUft SPR OP WORKERS. 

RFVIEV OF SAF!TY RELATED EVENTS AT NUCLEAR POWSR PLANTS AS REPORTED IN 1979 
SCOT'!', R. L •• GALLAHER, R. B. 

OAW RIDGe NATIONAL LABORATORY, OAK RIDGE, TENN. 
THIS ARTICLE REVIEWS TH! REPORTS OP SAFETY-RELATED EVENTS AT 
IIGHT-WATEP-RrACTOR "IJCL~AR POWP.R PLANTS 5118"lTTED IN 1979 TO 
THE -UCLEAR REGULATORY CO""ISS10N. THE RFV1EW COVERS 1345 
REPORTS PRO" BOILING-WATER-RFACTOR nCILITISS AND 2064 RE~ORT5 
FRO" ~ R ! ~S URI7 ED-WATFR-REACTOR nCII.IT IES. I NFOR"AT ION IS 
PRESENTE!) IN TABLES LISTING INSTRO"!NT pAILURES, EQUIP"ENT 
FAILIIRES, SYSTE"~ INVOLVED, CAUSES, DRpICIBKCIES, AND TI~ES OF 
occnRREIICE (I. E., REFIIELING, TESTING, OPFRATION, OR 
CONSTRUCTION). THll TABLES GIVE THE NJln8ER OF R~POBTS CONCERNED 
VITH PACH LISTI'D ITEM AND THEREFORE I"DICATE THE FRHQUEHCIES 01' 
EVFNTS "0 THOS! P.VENTS WHICH SHorJl. D RECEIVB ~ORP. ATTENTION IN 
THE ~OP" 01' "ATlffENANCE AND TeSTING ro I'PROVE PLA~T 
R!I. lABILITY A~D SA P!Tf. 

DEPENS! I~ DEPTH APPROACH TO SAPETI IN LIGHT 01' TH! THREE "ILE ISLAND ACCIDENT 
BilESN, R. ~l. 

F.L F CTRIC POW ~ R R"S EAPCH -NSTITU1E, PALO AL',' O, CALIF. 
DEpENSE IN DEPTH HAS 8EE~ A ':SEFUL CON CHT pOR ADDR!~:'INr, 
JAFnT TN CllqR"n LIGHT-lATER R!ACTORS. IT IS DISr.U:;5PD R"~RE IN 
'H E CONTErT 11' TH! ACCIDENT AT THRP.B "ILl' I ~ :'AHD 2 AND SIl"E OF 
THB POLLOW-UP ACTIONS OY THE INDUS"nV AND THE YOCLEAR 
REGULATOPY CO""I5sro. (NRC). ALSO I)lSCnSSED IS THE I~PACT IlF 
IAPIOIJS COPRENT AC'IVlTrPS OF BOT i~ TqE INDOSTr.r AND rHE NRC CN 
DEFF"SE IN ~EPTH • • ~ RT : ~ULAR ATTENTION ~ ~ GIV3H TO Tq~ a OLE 
THA', SIGN~TICANT-PVP.NT lVALn_TIOu, SArETY-fA~A"ETEd CISPL\v 
SYSTr~ ; , A NO SY STE~AT tc oeCISIO N-nAKl ~G PROCESS ES Iq C" EnGeNC'~ 
0LA"NTN~ ~A' PLA' IN ST~F~G"AENIN~ THP THRhB LEP!LS O~ ~~rCNSl 
T~ D~PTII (PREV F. IT, DeTECT AND ~IrIGATE, AND COh T AlH AND 
PFOT!CT). "'HP, TNCR E ASIN .; OTILI Z ATrO~ OP oOUTITATIYE TBCHNIQUES 
FO~ ASSESSING REACTOR sarfTI IS ALSO DISCOSSED. 

ROUITY AspeCTS or RISK "ANAG!MEHT: TRADI': orl's BETWEEN PUBLIC AND OCCUP1TIONAL HAZARDS IN THE NUCLHR 
INDUSTPr 

LO"BARD, J. + FAGNA~I, F. 
CR~TFE D'!TODE SOR L'EVALOATION DE LA PROTECTION DANS LE DOftAINE 
NIJCLEAIRE, FRANCR 

EQUITT PROBLE~S ARISE IN RISK "AUG!n!"T WHBNBVEB A SITUATION 
JII5TI~ IES DIVInING TH E EXPOS ED POPU LAT ION INTO SPECIFIC 
SUBr.ROUPS. THE USUAL PRACTICE IN RADIATION PROTECTION IN THE 
N"CLFAR POEL CYCLE, WHICH CONSISTS RnOGHLI IN DIYIDI~G THE 
POPULATION INTO TWO GRO~PS (PI. AIIT EftPLOTBES AND T~E ClEHBRAL 
PUBLIC), AS~O"ES THAT KANAGEKENT OF r8 E PROTECTION SYSTE~ FOB 
EACH GROUP IS P!I.ATIYEU rNDEP!NDP;~T. BUT H THE CASB OF PUBLIC 
PROTECTION AGAINST RISKS ASSOCIATED vrTH PRHSSUBIZED-WATEB 
Pf.ACTORS, rOR FUKPL!, ~p; SHOW THAT THIS HYPOTHESIS OF 
INDEPe~DPNCE rs NOT VALID AND THAT THERE ARE SIGNIFICANT RISK 
TRADE-OI'''S Rl'TW!EH THP: P~BLIC A'D THE EKPLOTEBS. THIS LEADS US 
TO Olil'STIOIi THr VALUATION or THE IMPLICIT VALUE 01' A 
"AN-SIEVEPT, Dr.n~NDING ON WRETQER ONP. IS DBALING WITH EftPLOYEES 
OR THE n'JlILIC, I'OR THE ANSWER TO Tn-IS OUPSTION STRONGLY AprBCTS 
"'HR .~snLT Of 1NY OPTJ~IZATIOM 01' CHOICES IN RADIATIOII 
PROTECTIO~ • 

TRPR~AL HYDRAULIC ANn CORP DA'AGE ANALYSES 01' TUE TftI-2 ACCIDENT 
I~ELAND, J. ~ •• WERNER, T. R •• ~aCRNER. W. L. 

LOS ALA~OS NATIONU LABORATORY, LOS AL_"OS, N. IIU. 
THIS ARTICLE SIJ"~ARIZES THER"AL-HYDRAULIC AND CORE-DA"AGE 
ANALTSES, CO"PL!TED BT AUG. ]1, lQ79, or THE INITIAL PART OF 
THR ACCIDPNT AT THI' THREE 'ILE ISLAMD 2 NUCLEAR POWED PLANT ON 
~AR. 28, lQ79. ST"nLATIONS PERFOR"ED WITH THE TBANSIENT REACTOR 
ANALYSIS CODE (TRAC) PROVIDI'D A BETTER UNDBRSTANDING or TUE 
PRJftART-STSTE" THERftAL-H!DRAULIC RBSPONSE DURING TRE FIRST 
10 AOO S (l HI OF TH! ACCtD"NT ~ND PROVIDED A BASIS rOR REACTOR 
COPE-DA"AGE ESTI'ATES. THE CALCULATED PRI"ARY-COOLANT-SYSTEft 
PREssnR"S A~D TE"PEFATURES AND PRESSIJRIZER LEYEL AGREED WELL 
WITH THE "EASURED DATA. ON THE DASIS OF TRAC-CALCULATBD 
RESIILTS, ESTI~ATI'S WERE "ADE OF THE PoITENT OF CORE DA"AGE AND 
THE '~OIlNT OF "TDPOGRN P~ODUCED DORING THE PIRST 10 800 S 
(] H). ALSO, "AlIftllK CORE-DA"AGE ESTI~ATES VERE KADE rRO" 
EXTRAPOLATIONS BFfOND 10 800 5 (] H) AND FROft PLANr DATA. THESE 
ESTI"ATES INDICATED THAT THE REACTOB rUEL DID NOT REACH ITS 
KELTING TI'"P~RATUP!, THAT A SUBSTANTI A L A"OUNT or pUEL- ROD 
CLADDI NG liAS ~EVEPELT OIItIZED, AND TRAT SO,E CLADDING "ELTING 
AND RELOCATION OCCURRED. 
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REVIEV UD EVALUATION OF PAC'ORS AFFEC'ING NOBLE-GAS ADSORPTION ON ACTI'ATRD C1 RD3N 
ftOELLEF, D. i. • "NDEPHILL, D. W. 

HARVARD DNIVP.RSITY, BOSTON, USS. / UNIVERSITY OF PITTS!lURGH, 
PITTSBURGH, PA. 

THIS ARTICLE IS A ('RITIClL REVIEW OF THE LITERATURE DESCRIDINO 
THE INFLUENCF OF VARIO"S FACTORS ON THE ADSORPTION COEFFICIEHTS 
FOR RADIOACTIVE ~RTPTON AID IE~ON ON ACTIVATED CARBD~. 
HUH'RICAL ANALYSES SHOV THAT THE THREE-PARAIIETER ANTOINE 
EQUATION IS IJS~PlIL FOR COPREL1TING TRE RFFECTS OF TEHPERATURB 
ON THE ADSORPTION COf'FICIEHTS. OTHER I"PORrANT OBSERVATIONS 
AR~ (1) UNDER SaiLAR CONDITIONS, CHARCOALS DIPPER 
SIGNII'JCANTLT 111 THEIR ABILITT TO ADSORB KRYPTON AND IBNON; 
(2) E1C·PT AT UNUSUALLY HIGH CONCP'NTRAnONS, ADSORPTION 
COEPFICTEJTS APPEAR TO BE rNnEP ENDENT OF THE CONCENTRATION OF 
THE NOBL~ GAS; AND (3) THE CO, POSITION OF THE CARRlBR ~AS 
SIGNIFICANTLY ArPECTS THE ADSOHPTION COErPICIB.T, ESPECIALLY AT 
LOV T~ftPERATURES. 

SOURCES or TRITTIJ~ 
PHILLIPS, J. E.' EASTERLT, C. E. 

OAK RTDGE ~ATIONAL LABORATOR!, OA~ RIDGE, TENN. 
A ~EVIEII or BOTH NAT~RAL UD ~AN-"ADE TRITrOn SOUBCE5 IS 
PRESENTPD. TRITIfI~ PRODUCTIOW A NO RELE AS E RAT ES ARE DISCUSSED 
POR LIGHT-WATER REACTORS ILIIB) , HEUY-WATER REACTORS (HVR) , 
HIGH-TE~PERATnRp. GAS-eOOUD REACTORS (HTGR), LIQOID-nUlL FAST 
BREEDER REACTORS (L"PBR), AND ~OLTP.N-SALT BREED!R REACTORS 
(n5BR). IN ADDITION, RELEASE RATES ARE DISCUSSED lOR THE 
TRITIlIn PRODOCTION FACILITY NEAR AI~EN, S. C., 
FU~L-R EPROCESSI KG PLANTS, EIPLO SHP.S, AND FUS IUN REACTO.S. 
PISCUS~TON OF ·HL CHE/lleAL rOR~S or 9EL!lSES IS INCLUDED. 
ENERGY-PRODIICUG ~ACILITIES ARE RANKED IN ORDER OP INCREASING 
TUTlq" PRODOCTIO , AND RELEASP. AS FOLLOWS: HTGR, Lwa, L"FDR, 
/lSOP, AND ~Vq. TH ~ ftAJORITT OF TRITI!Jn RELEASES HAV~ DEEN IN 
THR FORft 01' TRIUATED WATU IUTO). 

THE PEIR III B~POPT' A RE'HI 
PArIS, O. H. 

r"CLEAR R EGn"ATORT "Dft~IS5IO~, V~SflINr.T. N, D.C. 
Till' "TNIL ":rITION Of TrlE BEIP rII PE'OFr liAS PlISLIS~ED IN LATE 
NOVE"BER 1980. AN ORIGINAL DRAFT V~RSIO~ HAD BEEN H~LEASED IN 
ftAY lQn, BUT THAT VERSION CONTAINFD A "DISSENTING ~EPORT," 
WHICH SAID THAT TH! RIS~ OP RADIATION-INDUCED CANCER HAD BEEN 
EXAGGERATRD. ArTER ftANT ~EftD!RS OF THE BEIR III connITTEB 
INDICATFD THEIl' AGRI'iEII"!NT WIrn THE DISSENT, THE CHAPTER ON 
CANCER VAS SUBSTANTIALLT PEVISED. NEVERTHELESS, THAT CHAPTER 
STILL CONTAINS DISSP.~TING OPIHTONS I~ THE FINAL BDITION. 
CANCER RISK rROft LOW-LEVEl, LOW LINEAR ENElhlY TRAN~FER (LET) 
RlOIATIO" iA5 ESTIftATED I. BEIR III USING A LINEAR-QUADRATIC 
FOICTION TO BlTRAPOLATE TO LOU DOSES "RO~ "OBE RELIABLE DATA AT 
HIGH DOSE LBlrLS. UPPER- lND LOWER-BO~ND ESTIHATES WERE DBDIVED 
OSIJlG T"E LIJI'AR HODEL AIfD THE PURP. QUIDUTIC "ODEL, 
BESPECTH!LY. THE LIIEAR-QunqATIC £STI/UTES, CONSIDERED BY TH!! 
COftnITT!E TO Bf. SCIENTIFICALLY ~ORE PLAUSIBLE, VERB 
COHSISTENTtT LESS T8U CORPARAOLE RISK ESTlnA'US OBTAINED FROft 
THB 1972 BEIB I REPORT, WHICH OSED THE LINEAR HYPOTHESIS. 
GENETIC RISK WAS ESTlft'TBD If BBIR III USING SOftB ftETRODS AND 
ASS""PTIONS SI"ILAR TO 'HOSE USr.D IN II'fIR I, UCLUDING nSE or 
THE LllIUR HTPOTHESIS. lEW IIFORnATIO" AVAILABLB SINCE 1972 
COBTDIBUTED TO REFUEftEMTS IJ HAKING RISK ESTlftATES. THE BEIR 
III COft~ITTBE IOTED, HOuE'ER, THAT RADIATION-INDUCED 
TRAftSftITTED GERITIC EPPECTS STILL HAVE NOT BEEN DEftONSTRATED IN 
ftAN; SO Gf."ETIC RISK ESTlnATRS ROST BE OASED OR BXPERlftENTS 
IIlTH LABOPATORT UIHALS. 'HI! IIEIR III ESTIftU'ES or GENETIC RISK 
IRE 1I0T NOTABLY DIPPEREIT FDon THOSE IN BEIR I. 

STEAft GENERATOR TOBI! PPR'ORftAHCE, WORLD EXPERIENCE VITH UTBR COOLED SUCLl!lR ponll Rp.AcrORS DU a IN'; 1979 
TATONE, O. S.' PATHANIA, R. L 

THE PERFORftANCE or STEAR GBNERATOR T~BBS IN VATER-COOLED 
ROCLEAR POiER RBACTOPS IS RE'IEVED rOR 191Q. TUBE PAILURES 
OCCORR ED AT lD OF THE '13 REACTORS SOR V EYED. THE CAUSES OF THESE 
PULORES AND THE PROCEDURES DESIGNKD TO DEAL VITH THEft ARB 
DESCBI BED. THE Dl'PECT RAT E, lLTHOnGH H IG R ER THU TRAT IN 1978, 
ns STILL LOVER THAI THE UTES OP THE TVO PREYIOUS YBARS. 
RET HODS BEING EftPLOrrD TO DBTICT DErECTS INCLDDE THB INC~BASED 
OSE OF ftnLTIPREQII!NCT EDDJ-CORREIIT TE5THG AND A TREND TO 
rOLL-LENGTH I1SPP.CTION OP ALL TUBES. TO RFDUCB THE nCID!ftCB 01' 
T08E FAILORE BY CORROSION, PLANT OPRRATORS ABE TURNIHG TO 
PULL-FLOV CONDENSATE DEUIBRlLtzATION UD "ORE LEAK-RESISTANT 
CONDENSER TqBES. 

BASIC ASPECTS AND RESULTS 0' THl GERftAN RISK STUDT 
BATER, A. + HE05ER, r. V. 
~ERMrORSCHDNGSZEnR"" KlRLSPQHI!, FEDER At REPUBL IC or GBRftA NT / 
GESELLSCHAFT FUR REUTOBSICHlIHEIT, FEDERAL REPUBLIC or GERftAMY 

THIS APTICL! PRESf"TS AN OYI!RfIEV or THE INVESTIGATIONS AND 
RESULTS 01' T~~ GE'RnAN 81S~ STUDY (PHiS F AI. salLAS TO ITS 
A"ERICAN COUITEPPART REACTOR SAFETY STUDY (VASH-1QOO), THE 
GERftAN RIS~ STODY ASSESSES THE 50C1£l1L RISKS ASSOCIATED VITH 
PO'!ENTIAI. ACCIDBNTS IN MUCLEAR POV~R rUNTS SITED IN THE 
FEDBRAL HEPnBI.IC OF GRRftANT. THE TECHNICAL PART OF THE lNAUSIS 
VA~ PBRFOR"P.D POR A REPRESENTATIVE p"ESSnRIZED-VATBR-REACTOR 
NOCLEAR POVER PLANT or TH! 11DO-ftVIE) CLASS. POR THE RISK 
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ASSESS"ENT, lq SITES WERv CONSIDFRvD, WITH i TOTAL OF 25 
RF.ACTOR DNIT~ PRESENTLY TN OP~PATION, UNDER COIfSTRUCTION, OR 
DNOERGOI~G THF LTCENSING PROCEDURE. IN rHS SPRING OF 1981 A 
TRANSLATION OF THF "AIN REPORT GER~AN RISK 3TUDT--ftlIN REPORT 
(EPRI-IfP-1AOq-SR), INCLUDING THE IHESTIGATlOrS AND RESULTS OF 
PHASE A, WAS PDBLISHED BT THE ELECTRIC POWER RESEARCH 
IIfSTITIITP. 

THE "ARVIKEN CRITICAL Pl.OW TEST PROGRB 
SCHnLTZ, R. R. • ERICSON, L. 

P.G AND G IDAHO, INC., IDAHO fALLS, IDAHO / STUDSYIK EHBBGITBKNIK, 
SWEDEN 

IN THE ~ARVIKEN FDLL-SCALE CRITrCAL nov TEST PROGRA~, A 
"ULTTNATIONH PROJECT, 21 nSTS VERE CONDucrED TO O[lTAIN 
CqITTCAt "ASS now DATA FOR SHORT NOZ1.LI" GEONETRlES ( 200 TO 509 
"" I~ DIA~I"TER VIrH LPNGTH-To-DIA ' ETER RATIOS pRO" 0.3 TO 3.1) 
CO~PARABLE TO PIP" SIZES PRESENT IN WOR1.U KUCLBAR REACTOR 
STATIO~S. THE NOZ1.LE INLET PRESSURRS RANGr., FRO" 5.2 TO 2.6 ePA 
WITH THP. FLIlID SUBCOOLED AS "DCH AS ~OC TO LOI-QUALITY 
SiTURATIOH. A "HI~U" NOZZLB ~ASS nov RAT! 0' 14 "G/S WAS 
"EASIJRED. THICAL DATA ARE PRESENTED AND DISCUSSBD IN TillS 
ARTICLE. TH"Sf. DATA PROVIDE AN I"PORTANT LIN!{ BBTUSEN THE 
PREVIOU~LT A'AILABLE S"ALL-SCAL! CRITICAL "lSS PLOW RiTB DATA 
AND BXISTING OPEPATTONAL HARDV~RE. 

SO"E POSSI%E WAYS TO nPROVE NUCLEAR POW ER PUNT USTBU"ENTlTION 
ASU , Y. Y. + HON , ~. L. ". 

NUCLBAR REGULATORT CU""ISSION, illS HI Nr.TON, D.C. 
THIS ARTTCL~ EXA~nES THF ADEQUACY Of NUCLElIl POWER-PLANT 
INSTRU"E~TATTON ON THE BASIS Of THE LESSONS LEARN8D FRO" THE 
ACCIO!':NT AT TIIRP.E "ILP. ISLAND 2 AND fRO' SO"B OP THB AVAILlBLE 
ADV~NCED TECHNULOGY. THB BXA"IHATION IDBNTlfIES TVO ARBAS THAT 
COULD B~ I'PROVP~--UIf~"BIGUOUS INDICATION lND B!LIlBLE DATA 
COLLPCTTON. IT SUGGESTS THAT TqeSE TWO ARElS CAN B8 I"PROVED 
BY (1 ) DIPECT 'B~SDRf.~PN'" Of K~T PARAftETERS, (2 ) GROUPING Of 
INfOPIIA"ION , (1) DISTURBANCE ANALYSIS, (4 ) SELF-YERIPICATION Of 
SENSORS, AND (~ ) AHILITY OP THE SENSORS TO sunnB IN A UOSTILB 
ENVIRON'ENT AND TO ".A~URB AN EXTENDP.D BANGE. ALSO RBPORTl!D ARE 
SO"B OF THf ONGOTNr. RBSEARCH PROGRA~S, INCLUDING PROJECTS ON 
IN-V~SSPL TIQDID-LP.V~L "EA~ORE"!NT AND ON-LINE RBACTOR 
SUDVEILT.ANC! SYSTE'S , AT THE NUCLEAR REGULATORY CO,IIISSION. 

snpVEILLANC! OP INSTRn""NTS BY HOIS£ ANALYSIS 
THIS, J. A. 

CONSULTANT, BARRHG"ON, III. 
FANDO" FL!ICTU~TIONS OP N!UTRON nnx , TB!1PBRATURB , AND PRESSDRE 
IN A PEACTOR PROVInE IIULTlfRBOIIENCY EXCITATION OF THB 
C09PESPONDTNG INSTRlI"ENT~TION CHAINS . "ATHUnICAL DBSCRIPTORS 
SOITABLE fOR CHA~ACTERTZING TH~ OUTPUT, OR MOISE, OP THE 
THSTRII"E~TATTON ~BE REYBVED WITH A VTEV TOWARD USING SUCH 
NOISE I~ n~TECT ING nSTRUIIENT fAULTS. DP~ONSTRATIONS or THE 
FEASIRILtTY OF THIS APPROACH IN A HU~BElI OF RUCTORS PROVIDE 
ILLUSTRATIVE P~A~PLES . CO~PARISOHS WITH TRADITIONAL 
SDR VBILLUCE TESTING ARr. ~AOE, UD A HD"BER Of iDVANTAGES AND 
SO,£ DISADVAHTAGRS Of nSING NOISE ANA LYSIS is A SDPPLE"ENTARY 
TECHNIQIIE ARI'! POINTED OUT . 

CRITICAL R"VIEW or 1(081.1" GAS RECOVERY AND TREAT"!NT SfSTB/lS 
PEKC!, D. T. 

SCIBBCE APPLICATIONS , INC . , SAN DIBGO , CAUP. 
NOBLE GAS TRElT"EHT STSTE"S POR VARIons APPLICATIONS IN THE 
"OCLE~ R INDIISTPf AR E R PVlEWE!) AND DISC' USSRD. Til E APPLICiT IO NS 
CONsrDER~D INCLUDE NUCLEA~ PUEL REPROCESSING , REACTOR WASTE GAS 
nBAT"!NT SYSTEftS, AND REACTOR EftF.PGPNCT HOBLE GAS HECOVERY 
SYSTE"S . THB STATUS OP TECHNOLOGY AND DEVELOPMENt WORK IN 
PBOGRES~ IS DISCUSSED. 

A DYNA"IC ~OOBLtNG SfSTP." fOR THB TRANSFER OF iADIOACTIYITY IN TERRESTR I AL rOOD CHAINS 
SI""ONDS , J. J •• LINSL1':Y , G. S. 

NATIONA L RADIATION PROTP.CTTON BOARD, OXPORDSHIRE, BNGLAND 
A DY~A"IC "OOELING SYSTr." IS DBSCRInED fOR TII8 TRANSFER OF 
RADIONnCLIDES IN TERRf.STRIA T. POOO CHU NS. THE "lIN FEATURBS OF 
THP. STST~" ARE ITS ABILITY TO PRBDICT THB TIll! DEPENDBNCE OP 
THE IIAJOR TRANSF~R PPOCPSS~S AND ITS ~L"XIBILITY AHD 
APPLtCABnITY TO A RHGE Of CONTA"TNATIO~ SCEIABIOS. THE 
"ODEtIN~ STSTP" IS RPGARDED AS A DASTC fRA"EWORK O~ WHICH "ORE 
RBALISTIC "ODELS CAN BE BASED, GIYPN THE AYlILABILITY OP 
RELIABL!': FNYIRON~ENTAI TRANSPRR DATA. AN EIAIIPL! Of SUCH A 
DEYET.OPIIP.NT IS INCLUDED POP STRONTIUII-qO IN THE PASTURE-COV
"TL~ PATIIYAT . THE ~ODEL PREDICTS ANNUAL AVER AGE CONCBNTRATIONS 
Of STPONTTDII-qO IN "ILK CAOSED ~Y FALLOUT IN TilE UNITBD KINGDO" 
TO WITHIN 15 PERC"NT OF "EASURP.D VALIIPS I'OR Oyr.R "05T OP THE 
20-Y8 PERIOD POR WHICH DATA EXIST. IT "&KES POSSIBLE THE 
EVALUATION Of THP TI~E DEPBND~NCP OP THR CONTRIBUTIONS OF 
VARIons "RANSfI'R PROCESSES. 
FOLLOWING ~CDTE PI'LEASES TO TliE AT"OSPHERE DR R !LT!ASl!S IN ANY 
OTH ER CONT A"INA"ION SCENA RIO v H ER E DIR leT DEPOSITION IS ABSBNT , 
CElITAlN PATHWAYS OfTEN NOT CONSIDERED IN FOOD-CHAIN 'ODBLS , 
SOCH AS T~R EXTERNAL CONTA"IHATION 01' PLANTS CAUSED BJ 
RESUSPBNSION PROCESSP.S OR THE INGBSTIOV OF CONTl"INANTS 
TOGETHER VITH sorL [IT GRA1ING ANT"US , ARE SHOWN TO BE 
POTENTIALLY I"PORTANT IN THE TRANSPBR 01' ACTIVIT! TO RAN. 

.. 
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THE HAIN '~Pl , ICATION OF DYNAMTC rOOO-CHAIN ~ODE LS IS TIt E 
PREDICTION OP THE CONSEOOENCES OF ACCID~NTAL RELEASES TO THE 
TEilPESTRHL !NYIRON~P.NT. THE PREnICTION~ CAN JE US ll D IN 
PLANNING CDUN'1'FR"EASlIRES UD IN ASSESSINIl THE HEALTH. ECONOMIC. 
AND SOCIAL IMHCTS OF ACCIllENTA L RP.L~A SES. 

BIIR FEEDVATP.P KOZZLF AND CONTROL ROD DR IV E RETURN LINE NOZZLE CPACKING 
LP.WIN. J. 

OAK RIDGE NITTONAL ~ABORATORY. OA~ RIDGE. TENN. 
IN ITS lq78 A~N"AL RE~OBT TO CDNGRESS. TII8 NUCLEAR RIGULATOPf 
CO~"TSSTnN IDENTIFTED AS AN "UNRESOLVED SAFETY ISSUE" TtiE 
AP~EAnA~CE OF CBACKS IN FE~DIIAT~R 'OZZLF.S AT BOILING-WATER 
REACTORS ('IIR). TATER ~IHlLAR CPAC~H". D!'TECTED IN RETunN 
WATER LINES FOR CONTPOL-ROD-DBTVE SYSTP,S AT BWR. WAS 
DESIGNATF.D PAR~ Tl OF THE ISSUE. THIS ARTICL! OUTLI~ES TilE 
RESOLUTION OF THESE crAC~ING PROBLE~S • 

BADIOACTIVE HATERtAL PELEASED FRO' NUCLEAR POWSR ~LANTS IN 1978 
NUCLEAR SAFFTY STAPP 

OA~ RIDGE NA~IONll UBO~ATORY . OA< RIDGE. TEN~. 
RELEAsr~ OF RADIOACTIVE ~ATEFULS IN AIRBORNE AND LIQUID 
EFFLUENTS PRO' CO~MF.RCHL LIGHT-WATER R!ACTORS DURING 1978 I1AV~ 
BEEN co~prl.!D AND REPORTED. OAT' ON ~OLrO-WASTE SHIP1ENTS AS 
W!LL AS SELECTED O~ERATING INrOP~ATION ARE INCLUDED. THIS 
RE~ORT sn~PLE~EIITS EHLBR ANHIIll REPORTS ISSUED BY THE FOR"ER 
ATOHIC ~~ERGY CO'~ISSION AND "IIF HnCLo,AR REGULATORY COHHISSION. 
THP. 197A PEL~ASE DATA Aq! COHPARED WIT 11 RELEASES F1tO~ PREVIOUS 
TEARS HI TABI/LAP FOR~. DATA COVEfiING SPECIFIC: BADIONUCLIDES ARE 
SO' .. ARIZ!D. 
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Section 2 

PERMUTED-TITLE (KWIC) INDEX 

A KWIC (KeyWord in Context) index is one in which article titles 

are permuted around the various significant words contained therein. 

For example, the title, "Design Basis for Nuclear Power Plant Protec

tion Systems," is indexed under the words Design, Nuclear, Power, Plant, 

and Protection. The index words are arranged alphabetically in a 

column in the center of the page, with the titles permuted around them. 

In some cases, additional significant words in parentheses have been 

added to the title by the editors to allow more precise indexing. A 

slash (/) indicates the end of a title. The location of the articles 

listed in the main index (orange) is i~dicated by the seven-digit numbers 

in the colunn to the right of the page, as fescribed in the Introdu~tion. 
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KWIC INDEl 

h~ fOR LIGHT WATP. P REACTORS: UNPES OLV ED SH"!TY ISSUE TAP 
PGED PR O" A BR R NUCLEAR POWER STATTO N INT O A "ARrNE BA YI 

EDUCATION ANO PUBLIC 
CR I TICAL HEAT fLU~ D~8I~G A LOSS Of COOLANT 

A~OTIH!R PERSPECTI VE OF TH~ 1958 SOVIET NUCL P. AR 
DEVELOPMENTS PERTAINING TO TH E THR EE MIL E ISLAND 

THER~AL ~YDRAULIC AND CORE DAr-AGE AN,ILYSES Of THE TMI-2 
PTP APP ROACH TO 5Af~TY I~ LIGH! Of TH~ THRE E ~ILP. ISLAND 

WATER Rf.ACTOR FUEL D~~AGP. DORING A RP.ACTIYITY INITIATED 
ON IN LUCENSI 
HI PRl'LI"INAPT DOSE AND HEALTH IMPACT OF THE 

REPO RT Of THE PRESID~NT' S CO~"IS5ION ON THE 
AN ASSESS~ENT OF PoTGR 

REDUCT ION IN REACTOR RISK BY THE MITIGATION 01' 
THE MBCHANTSTIC ANALYSIS OF L"FBB 

ON OF EW~PG~NCY COBP. COOLANT POLLOWINr. A Less OF COOLANT 
!P RI N"CLEAR FIlEL CYCLE 

NffRED SAF~TY FE~'TURES ON TA~ RIS~ Of HYPOTHP.TICAL L"fBR 
SSESSTNG TH~ RADIOLOGICAL I"PACT OF HYPOTHETICAL BUCTOR 
ONSPQDENCES OF ATMOSPH!RIC RELEASFS FRO~ NI)CLEAB DEACTOB 

RADIA TIO N 
PHENO"ENOLOGICAL INVESTIGATION OF ~OSTULATED 8ELTOOIIN 

1978 

~VALIlA ~ rON UF F,CTOR S A~F!CTING NJ 5 LE-GAS hDSORPTION ON 
ACPS REVIE~ OF NRC REGULATORY 

NIICLEAR SA PET Y 
fBA? .~El BE HAV iOR COMPOTER CODES -

aRnR~S FERRY CHARCOAL 
R~vn'~ A~D EVALOATION 

rD WATEF REACTO RSI 
0P FACTO, S AFFECTING NOBeR-GAS 

R~CENT 

OL~ IN NUCLPI,F SAl'ETYI 
rAE 

Ni LI C1!N S TN [, H T I.E FRI ~~VORr Of Tel' DECO NUCLE.R ENERr.T 
ISTEM CO "PONoN'T SI 

NRC I ~ TERNATI~"A~ 

AU "A ~I I!NGI NEE RING -
CURRENT CHALLENGES IN 

THE FOURTEENTH ERDA 
THE PIFTEENTH DOE 

SIJTEERTH DOE NOCLEA R 
( JAN.l,IQ75-JUNf-30,1978 II PULURES IN Af~ MONITORING, 
Aft POWl'R PLANTS JAN.l,IQ75-.1UNE-30,1918 II FATLURES IN 
~R PLANTSI RADIOLOGICAL IUACT OF 
CTORSI RECENT ADVANCflS IN 
ROOT UPTAKPI T9ANSPORT OF PLUTONIU", 

TH~P~AL HYDRAOLIC AND CORE DA"AGE 
NO CLEAR POWER PLANT PERFORMANCE 

SUR V~ILLANCI' OF INSTRUMEns BY NOISE 
TGHT - WATER - REACTOR DIAGNOSTIC P, IPf.RIENCE USING NOISE 
rION AND EV~LUATION Of U~CEPT~INTY IN PROBABILISTIC RISK 

THE NUCLEAR SAFETY 
O~ TH! 'TSlNSIENT REACTOR 

COUPI.ED PLUID STRUCTURE 
DEfECT FLJ 11 

THE KEC81HISrrC 
DEPOSITION IN ENVIPON~ENTAL RADIOLOGICAL lSSESSKENTSI AN 

APPLICATION OF REACTOR SCR!K EXPERIPNCE IN RELIABILITY 
EPRI NUCLEAR SAPETY AND 

TECHNICAL ASSESSMENT OP DISTURBANCE 

DEVfLOPKENT AND ASS~SSKHN'T 

~ANYI 

I 

A T Eft REACT(,SS/ 
ATER REACTORS: UNRESOLVf.D SHP.TY ISSO! TAP A-91 
TNG, DESI:;N, AND OPERATIO~I COLD SHOCK TO 

HUKAN FACTORS ENGINEERING IN THE U.S. NOCLEAR 
REFLECTIONS ON THE RECRITICALITY COIl1'ERENCE AT 

IAEA "EETING ON POW RB SOPPLY 
GIHEBRING ftETRODOLOGY - A DISCUSSION OF THE STATE OF THE 
L REACTOR ACCIDENTSI fCON3ftICAL METHODOLOGY ~OB 

~PP,I ~IJCLEAR fUEl, CYCLll ACCIDRNT RISK 
ENC~ ON ~UCLEAR SYSTE" S REL IA BIL ITT ENGINEERING AND RISK 
H IN TH~ POPIJLATION NEAR ~UCLEAR fACILITIES - A CRITICAL 
MR SUGGESTIONSI PROBABILITY AND RISK 

fOR r.Oss OF ELECTRIC POW1'iRI 

PING A RFACTIVITY INITIATED ACCIDENTI 

TRE ROLE OF 1!IS~ 

TECHNICAL 
AN 

PONMENTI COMPUTER CODES FOR THE 
L POVER R~ACTORSI 
IN LIGHT WATFR REACTORSI 
~ (TPAC II DEVELOPftENT AN D 
UDVI REPORT OF THE NRC RISK 

EPFECTS OF DRY DEPOSITION IN ENVBONftP.NTAL RADIOI.OGICAL 
IONAL CONGRESS OF THP. INT ERNATIONAL RADUTION PROTECTION 
SURVEILLANCEI QUALITY 
NTSI EffECTS Of RAINSTORftS AND RUNOFF ON CONSEQUENCES OF 
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A-91 l~TICIPATED TRANSI ENTS WITHOUT SCR 
ABUNDANCE AHD DISTRIBUTION OF RADIOH OCL IDES DISC 
ACCEPTANCE 01' NOCLEAR POWER PLANTSI 
ACCIDENTI 
ACCIDENTI 
ACCIDENTI 
ACCIDENTI 
ACCIDENTI DE FENSE IN DE 
ACCIDENTI ASS~SS ~ ~ NT OF LIGHT 
ACCIDENT AT THE EXPERIMENTAL NUCLE& B POWER STATI 
ACCIDENT AT THE THREE MILE ISLAND NU CLEAR STATIO 
ACCIDENT AT THREE "ILE ISLANDI 
ACCIDENT CONSEQUENCESI 
ACCIDENT CONSEQUENCESI 
ACCIDENT ENERGETICSI 
ACCIDENT IN PiRSI 'THEBMAL SHOCK STUDIES ASSOCIAT 
ACCIDENT RISK ASSESSftENTI 
ACCIDENTSI EFFECT OF ENGI 
ACCIDENTSI £CONOftICAL ftBTHODOLOGY FOR A 
ACCIDENTSI BFFECTS OF RAINSTORftS AND ~UNOFF ON C 
ACCIDENTS - A CONFERENCE REYIEWI 
ACCIDENTS IN LIGHT WATER REACTORSI 
ACRS CRITIQUE OF HRC SAFETY RESEARC H PROGRAftl 
ACBS REVIEW OF NRC REGULATORY ACTIVI!IESI 
ACTIVAtED (,ARBONI REVIEW AND 
ACrlVITI ~SI 
ACT:VITIES OP TU' CECI 
ADDENDU~ ON ~RAP-S31 
ADsorBER IMCIDENTI 
ADSORPTION ON ACTIVATED CARcONI 
ADVAN C~S :N ALTERNATE .. CCS S·.:UDIES r Ll R PRESSURlZ 
ADVI SORY tO~MITTeE ON PEACTOR SAFEGl 'ARDS - ITS R 
AERllL ~E'SOkING SYSTEaS PRO:;RAMI 
AGENCil IhT E n ~ATIOM!.~ :OOPElJATION IN ~~CLEAR SA" 
AGING TECHNIQUES AND ~UALI·I ! J LIt E rOR SAP - TI S 
AGHEE~EMi S aN BElCTOR S~FETJ p ~srAkcal 
1105 TO S"OOTH OPERATIONI 
AI R CL EANING AT NUCLEAR !'lCILITIESI 
AIR CLEANIN~ CONFERENCEI 
AIR CLEANING COBFERENCEI 
AlB CLEANING CONFERENCEI 
AIR CLEANING, AND VENTILATION SYSTE!S IN COM"ERC 
AlB MONITORING, AIR CLEANING, AND VENTILATION SY 
AIRBORNE EPFLUENTS OF COAL FIRED UD NOCLEAR POll 
ALTERNATE BCCS STUDIES fOR PRESSURIZED WATER REA 
AMERIClUft, AND CUBIUM FROM SOILS INTO PLANTS BY 
ANALYSES OF THE T"I-2 ACCIDENTI 
!MALISISI 
AN&LYSISI 
ANALYSISI L 
ANALYSISI CHARACTBRIZA 
ANALYSIS CENTERI 
ANALYSIS COD! ( TRAC II 
ANALYSIS rOR LRBS IN THE rEDERAL REPUBLIC OF GER 
ANALYSIS OF CONTROL-ROD-DRIYE OPERATIONAL EVENTS 
ANALYSIS OP LMPBR ACCIDENT ENERGETICSI 
ANALYSIS OF NRC ftETHODS rOR ESTI"ATING THE EyrEC 
ANALYSIS OF SHOTDOWN SYST!!SI 
ANALYSIS RBSEARCH PROGRAKI 
ANALYSIS SYSTE"SI 
ANS EXECUTIVE CONFERENCE ON SAFEGUARDS/ 
ANS TOPICAL "EETING OM THER!AL REACTOR SAFETYI 
ANTICIPATED TRANSIENTS RITHOUT SCRAMI 
ANTICIPATED TRANSIENTS IIITHOOT SCRAM FOR LIGHT Ii 
ANTICIPATED TRANSIENTS WITHOUT SCRAK POR LIGHT i 
AQUATIC ORGANIS"S - GUIDANCE POR POVEa PLANT SIT 
~RENAI 

ARGONNE NATIONAL LABORATORYI 
ARBABGEftENTS IN NOCLEAS POWER PLANTSI 
ABTI SYSTEM RELlA BILITY EN 
ASSESSING THE RADIOLOGICAL I!PACT OF HYPOTHETICA 
ASS ESSKENTI 
ASS ESS8ENTI INTERNATIONAL CONPER 
ASSESSMENTI TRENDS IN POBLIC HBALT 
ASSBSS"ENT - TUB SUBJECTIVISTIC VIEWPOINT AND SO 
ASS ESSMENT IN THE NUCLEAR REGULATORY PROCESSI 
ASSESSftENT OF A UIGH INTEGRITY PROTECTIVE SYSTEft 
ASSESS!ENT OF DISTORB1NCE ANALYSIS SYSTE"SI 
ASSESSKENT OF UTGR ACCIDENT CONSEQUENCESI 
AS~'SSMENT OF LIGHT WATER REACTOR FUEL DA"AGE DU 
ASSESSMENT OF RADIONUCLIDES RELEASED TO THE EN VI 
ASSESS"ENT OF SEISftIC TRIP SYSTEMS FOR COftftERCIA 
ASSESS"ENT or THE FREQUENCY OF FAILU RE TO SCRAM 
ASSESS"FNT OF THE TRAIISIENT REACTOR ANALYSIS COD 
ASSESS"ENT REVIEW GROUP ON THE REACTO R SAFETY Sf 
ASSESS"ENTSI AN ANALYSIS OF NRC KETUODS FOR ESTI 
ASSOCIATIONI FOURTH INTERNAT 
ASSORlNCE APPLIED TO !NVIBON"EMTAL RADIOLOGICAL 
AT!OSPHERIC REL~ASES PROK NUCLEAR REACTOR ACCID! 
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Section 3 

AUTHOR INDEX 

Authors of Nuclear ;;afety articles are indexed here in [llphabetical 

order. The seven-digit index number ~ollowing each name provides entry 

to the nw.in (orange) i ndex. The salfic.: numbering system is used in the 

other index sections and is explained in the Introd~ctiou. If an author 

has prepared more than one article for Nuclear Safe t y, his name appears 

with a specific index number for each article: for example, D. W. Moeller 

(see index) has had articles in Vol. 18, No.2, Sect. 4, p. 174; Vol. 

18, No.5, Sect. 4, p. 633; Vol. 19, No.1, Sect. 5, p. 66; Vol. 20, 

No.1, Sect. 4, p. 63; Vol. 20, No.2, Sect. 4, p. 176; Vol. 22, No.3, 

Sect. 4, p. 347; Vol. 22, No.4, Sect. 5, p. 498; and Vol. 22, No.5, 

Sect. 4, p. 599 . 
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