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FOREWORD 

The Nuclear Safety Information Center (KSIC), which was established 
in March 1963 at Oak Ridge Rational Laboratory, is principally supported 
by the U.S. Buclear Regulatory Commission's Office of Kuclear Regulatory 
Research. Support is also provided by the Division of Reactor Develop­
ment and Demonstration of the U.S. Energy Research and Development Admin­
istration. KSIC is a focal poict for the collection, storage, evaluation, 
and dissemination of safety information to aid those concerned with the 
analysis, design, and operation of nuclear facilities. A system of key 
words is used to index the information cataloged by the Center. The 
title, author, installation, abstract, and key words for each document 
reviewed are recorded at the central computing facility in Oak Ridge. 
The references are cataloged according to the following categories: 

1. General Safety Criteria 
2. Siting of Nuclear Facilities 
3. Transportation and Handling of Radioactive Materials 
4. Aerospace Safety 'inactive -1970) 
5. Heat Transfer and Thermal Transients 
6. Reactor Transients, Kinetics, and Stability 
7. Fission Product Release, Transport, and Removal 
8. Sources of Energy Release under Accident Conditions 
9. Nuclear Instrumentation, Control, and Safety Systems 
10. Electrical Power Systems 
11. Containment o'. Nuclear Facilities 
12. Plant Safety Features - Reactor 
13. Plant Safety Features - Nonreactor 
14. Radionuclide Release and Movement in the Environment 

15. 

16. 
17. 
18. 

(inactive September 1973) 
Environmental Surveys, Monitoring, and Radiation Exposure 
of Man (inactive September 1973) 
Meteorological Considerations 
Operational Safety and Experience 
Safety Analysis and Design Reports 
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vi 

19. tadlatioa Dose to Han from Radioactivity Release to the 
Environment (inactive September 1973) 

20. Effects of Thereal Modifications on Ecological Systeas 
(inactive Septenber 1973) 

21. Effects of Radionuclides and Ionizing Radiation on 
Ecological Systeas (inactive Septeaber 1973) 

Coaputer prograns have been developed that enable MSIC to (1) operate 
• progran of selective dissenination of information (SDI) to individuals 
according to their particular profile of interest. (2) name retrospective 
searches of the stored references, and (3) produce topical indexed bibli­
ographies. In addition, the Center Staff is available for consultation, 
and the docunent literature at MSIC offices is available for examination. 
MSIC reports (i.e.. those with the ORRL/RSIC and ORML/MUREG/MSIC numbers) 
•ay be purchased from the national Technical Information Service (see in­
side front cover). All of the above services are free to NRC and ERDA 
personnel as well as their direct contractors. They are available to all 
others at a nominal cost am determined by the ERDA Cost Recovery Policy. 
Persons interested in any of the cervices offered by MSIC should addrees 
inquiries to: 

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

Telephone 615-483-8611. Ext. 3-7253 
PTS number is 850-7253 
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BIBLIOGRAPHY OF REPORTS OX RESEARCH SPOKSOREO BY 
THE NRC OFFICE OF NUCLEAR RECULnTORY RESEARCH 

NOVEMBER 1975-JI!NE 1976 

J. R. Buchanan 

ABSTRACT 

A bibl'ography of J52 reports publish*J by contractors 
of the NRC Office of Nuclear Regulatory Research during the 
period November 1975 through June 1976 is presented alocp 
with abstracts froa the Nuclear Safety Information Center 
coaputer file. The bibliography has been sorted into the 
subject categories used by NRC to organize the research 
prograa. Vithin the subject categories, the reports are 
sorted by contractor organization and then chronologically. 
A brief description of the NRC research prograa precedes 
the bibliography. 

INTRODUCTION 

The Energy Reorganization Act of 1974 provided for an Office oi Nu­
clear Regulatory Research vithin the Nuclear Regulatory Commission (NRC) 
to perfora research, characterized as "confirmatory assessment," relating 
specifically to regulatory decisions for the safe and environment ally 
coapatible operation of nuclear facilities and aaterials as well as their 
protection. In implementing these research responsibilities, NRC contin­
ued the two primary programs of reactor safety research already being 
carried out by the former U.S. Atomic Energy Commission - light-water 
reactor safety research and advanced reactor safety research — and ini­
tiated the planning and coordination needed to accomplish regulatory en­
vironmental, fuel cycle, and safeguards research programs. 

The goal of the Reactor Safety Research Program is to develop an in­
dependent basis and means to reliably and credibly analyze the course of 
events in hypothetical nuclear reactor accidents and to estimate the con­
sequences of such accidents. Sufficient safety data exist to permit 
establishment of conservative requirements and safety margins for licens­
ing nuclear power plants. NRC reactor safety research is directed toward 
refining and reducing the allowable uncertainties in the data, in order 
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to better define and quantify the conservative design and safety margins 
that must be used because of these uncertainties. 

This bibliography of NBC safety research reports has been sorted 
into the various categories of research being performed by NRC. A brief 
description of these categories is given below, followed by the bibliog­
raphy . 

WATER REACTOR SAFETY RESEARCH 

Water reactor safety research is directed toward providing a capa­
bility for independent confirmatory assessment of the safety of the cur­
rent generation of nuclear plants under postulated accident conditions. 
The research data and analytic methods applied to the assessment of hypo­
thetical nucler.r plant accidents will result in a greater measure of con­
fidence that the margins of safety identified in the licensing review are 
well defined and quantified. The program is divided into four categories: 
systems engineering, fuel behavior, analysis development, and metallurgy 
and materials. 

Basic (NRC-1) 

This category is included since it is used for the distribution of 
reports that pertain to all the water reac<:or safety research categories. 
However, no research per se is sponsored under this heading. 

Systems Engineering (NRC-2) 

Safety research in systems engineering i s addressed primarily to 

the study of postulated loss-of-coolant accidents in r e c t o r s and the 

effectiveness of emergency core-cooling systems (ECC5). In general, such 

research is conducted through two types of t e s t s : (1) separate-effects 

tes ts to obtain data on t'lose portions of a postulated accident where 

transient heat transfer and fluid flow phenomena are i so la ted , thus re­

ducing the number of test variables and simplifying understanding of those 

complex phenomena; and (2) integral systems tes t s to study combined phe­

nomena representing an entire postulated accident sequence, both to assess 

the significance of knowledge gained from separate-effects tests and to 

confirm the predictive capability of computer codes. 
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Fuel Behavior (NRC-3) 

An important goal of reactor safety research is improved understand­
ing cf the response of fue' element pellets and cladding to a postulated 
nuclear accident. NRC examinations in this area involve a combination 
of laboratory studies and in-reactor tests, which are experiments con­
ducted in an operating nuclear reactor to observe actual fuel response. 
These activities, in turn, provide data for predicting fuel behavior in 
accident conditions through the development and verification of analyti -
cal codes. 

Analysis Development (NRC-4) 

Complex digital computer codes can be used to compute the time and 
space dependence of important factors during total cr partial accident 
sequences and the effects that might result if a full-scale reactor ac­
cident were to occur. The credibility of using such codes in reactor 
safety assessment is based on the success achieved in using the codes to 
predict results of various reactor safety research separate-effects and 
integral systems experiments and on the validity of extrapolating these 
results to full-size, commercial systems. NRC gives code development 
and application high priority. 

Metallurgy and Materials (NRC-5) 

This area of research Is aimed toward ensuring the continuing integ­
rity of the primary-system pressure boundaries (vessels, components, and 
piping) in nuclear reactors. These heavy-walled vessels, components, and 
pipes must remain intact at all times, since failure could lead to a lass 
of normal primary-system water used for cooling the nuclear fuel during 
operation and require the injection of "mergency cooling water to prevent 
excessive heatup of the nuclear core. The ability of the steel vepsel, 
components, and piping to retain integrity during operating and accident 
conditions is governed by (1) the material properties and the response of 
the steel to the reactor environment and (2; the size and orientation of 
flaws in the vessel, components, or pipeline. 
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Environmental and Siting (HRC-6) 

Research programs in the areas of health and environmental impact, 
fuel-cycle site safety, and safeguards will develop the technical infor­
mation needed to ensure that measures taken for safety and for the pro­
tection of health and the environment are adequate and to make certain 
that unnecessary or unwarranted requirements are not imposed. The program 
will develop improved methods for predicting and assessing health, safety, 
and environmental impacts and will provide reliable and effective methods 
for evaluating sites for nuclear power and fuel-cycle facilities. Among 
other programs will be one to provide reliable and efficient monitoring 
methods for health and environmental protection. 

ADVANCED REACTOR SAFETY RESEARCH 

High-priority experimental and analytical safety research programs 
were initiated in 197S on advanced reactors — liquid-metal cooled (LMFBR) 
and gas-cooled (GCFBR) fast breeder reactors and high-tf Jjperature gas-
cooled reactors (HTGR). 

Fast Reactors (NRC-7) 

The program which principally covers LMFBRs gives strong considera­
tion to the methods and data needed to assess the safety of fast reactors 
under a range of postulated accidents, from the anticipated loss of flow 
with scram to the hypothetical case of a core-disruptive accident such as 
might occur following a loss of flow without scram. 

The radiological source used in LMFBR site assessment is based on 
the potential leakage of coagglomerated aerosols of sodium oxide and 
uranium-plutonium oxide from the containment. Consequently, there is an 
experimental program to verify the source and mode of transport of aero­
sols generated in postulated I.TBR accidents. 

Gas-Cooled Reactors (NRC-8) 

In the case of the HTGR, the range of accidents includes the sudden 
depressurization (analogous to a pipe break in a light-water reactor) of 
the primary system, steam ingress from leaks in the steam generator, and 
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combinations of these events. Because of the unique structure of riTGRs, 
attention is also devoted to seismic response. 

Studies of fission-product chemistry and graphite oxidation in lab­
oratory loops are under way. These studies will lead to increased accu­
racy in the assessment of fission-product transport in HTCRs and of 
safety margins associated with vital structures such as the cove support 
posts. 

ORGANIZATION OF BIBLIOGRAPHY 

The bibliography which follows contains all reports published from 
No "ember 1975 through June 1976 by NRC contractors that are sponsored in 
the programs described above. The bibliography is organized by the cate­
gory regime used for NRC report distribution. If a document falls into 
more than one category because of its subject matter, the complete ab­
stract is included in each applicable category. Within nach subject 
category the reports are listed alphabetically jy contractor name and 
then chronologically under each contractor. The bibliography is sorted 
into the following categories: 

1. NRC-1. Water Reactor Safety Research, Basic 
2. NRC-2. Water Reactor Safety Research, Systems Engineering 
3. NRC-3. Water Reactor Safety Research, Fuel Behavior 
4. NRC-4. Water Reactor Safety Research, Analysis Development 
5. NRC-5. Water Reactor Safety Research, Metallurgy and 

Materials 
6. NRC-6. Water Reactor Safety Re^prch, Environmental and 

Siting 
7. NRC-7. Advanced Reactor Safety Research, Fast Reactors 
8. NRC-8. Advanced Reactor Safety Research. Gas-Cooled Reactors 
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PRICES FOR DOCUMENTS ABSTRACTED 
IN THIS REPORT 

The prices of the documents abstract**! in this report depend upon the 
number of pages in the individual documents. The page count found in 
the line preceding the abstract determines the price according to the 
following schedule: 

Page Dosestic 
Range Price 

001-025 $ 4.50 
026-050 5.00 
051-075 5.50 
076-100 6.00 
101-125 6.50 
126-150 7.00 
151-175 7.75 
176-200 8.50 
201-225 8.75 
226-250 9.00 
251-275 10.00 
276-300 10.25 
301-325 10.75 
326-350 11.00 
351-375 11.50 
376-400 11.75 
401-425 12.00 
426-450 12.75 
451-475 13.00 
476-500 13.50 
501-525 13.75 
526-550 14.00 
551-575 14.50 
576-600 14.75 
601-up b 

Add $2.50 per copy for foreign price. 
Add $2.50 for each additional 100-page 
increment from 601 to 1000 pages; add 
$4.50 for each additional 100-page 
increment over 1000 pages. 

Microfiche copies, regardless of docunent size, sell for $2.25 per copy 
(domestic) and $3.75 per copy (foreign), with requests from Mexico and 
Canada being counted as domestic. All documents may be ordered from 

The National Technical Information Service 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, Virginia 22161 
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• m In uoramim. an unotastaneint or fnf i n i t i a t i o n s attaCfn ant ioau»a jccoaalns In oi'Feacnf 
aaats UF «•«, svstta* fnt ana^v^ts aatstnito in tnts acauat aac vaiuaaa.t Foa cvacuatlnnv fm 
aet^uaCT aaw ia»u¥l»' . <Ht aatoictKC caaaaiLiti -jr anaLTfrcat. a n t e s ar«r..oaco to am;Of.I tat 
STStta *cs*im*t of a aatssuai«o aafta auainb a austta.atco i.oss-OF-coocanf acciotnf. 

•<alt.aali.irT - natiunav l u n i i c u inr-jaaation SfJvict. u. » . ocaa*f«nt aa cuantate. santnsrKLO. aa . I z i t l 

4 aao o aauwiaa • saatl? ano^aaa • cOia-wIta ^ao^aa'* r *M.oa0or» • •>« at faanSFta • •!>«••>» prtnaauL IC anacrSIS 

i isias 
X f M l u c t tttanica^ pnaiuttss wauat on aarta atactaa swt t r aaiwtaas saonsoMip or tnt nuCLCaa at«ui.afoar 
Cbaaission's olaisi jai ot atacioa saPttt wstaacn. januaaT-aaacn lata 

aeaoJtf nwc&taa cuaaant. loano aatLS 
anca-nuaab-ins • • i t t >>as. »» ta>s. UJ rifrs. ao i i t s . jum i»f» 

MCSU.IS uf Ira. Mai M a n auo-1 aioaouan neat faaastta tcsf scales aicaf ins io fnost atcnomna fnat 
intLutacE toat u u l u aao ntat taawsFia trmn aat anacflto. a no aatnatnaar anatrsts a* n e 
atctniLt c i a n i l i u atFiaow x a l taaasFCa test stales arc suanaamo an* tnc Fsaceo a n saaattT 
Ftte atFLOOO l i s t s , fnf Fiast 'imnucccaa . « : in tnt cOFf Mocaaa >as suCCtss'ui.i.r conmereo ano 
mtciainam atsucts aat aaistntto. aaeclamaat atstft-ts aac biatn Foa tnt ata a - i AF test, tra 
F C « - » « test , ano | « taaaoiatlon cFFects scjaing test 2 In fnt i x n a . Fuei nenaaiot aaosaaj*. 
acoFc ot«ti,uaatnf ano vtaiFicafion t 'Foni i atauatFO In fne atacfoa oFnaaiaa aooaaaa inccuoc 
intCKUut OF "tcaaa/aoos vjaealt i . ano ot»ti.ja"t»r OF a nta nr>auOTnaaic aooec Foa taO-anase 
scaaaatto FLOas. 

aFaii.aali.liT - national, ftcnnicai, inaoaaafloa s ( i * i c i . u. S- ocaaafVnf OF conaenct* Samncfieco* va. Z2iai 

a ano o aaowtaa • •saFttT n^yu>»m » aotaua • atacioa faansitnf • at-OFt is-aat • aeacfoa. laa » FUCL ma * 
atniTloa • a&oaooan • ntar taansFta • coat ae» M O M I . STSfta • coaaufta nabmn • nroaaiiLic anacrsls • njca 

m * S > 
(.l&nf-aarta-atacfua saFtfT atstaaca >ftntiaaa: jua4fc *LT aan«acss ataoar. juLT-sear. 1975 
aafronni naflunai. caeu»-lo>rr, ULfaDIS 
a m - ' s - F i • • IOS m>s. v> Flos, i t N F S . scat, ttfh 

suaaaawts tht aabunnt national. Laaoaafunr »j<« n*ro*ma uuxlnc JWLT. au^vSf. ano X " I < K * i*rs 
Cn aatta-atactna-saFitT neaf-raanwta ano F.oa ••aaai.eas. tut rrxi.Oalnc atscaacn a no oCTlcoa^af 
aatai aat covtato: m i.uSS-cF-toai.anf acciotnT a. seaacn; HFat raanvca ane FLUIO C «aaics; I7> 
taaasitnf FUIL a» saiinst ano F l*»lon-»»«>uif atLFase ^tovtfi ano up aecnanicai. aarjafafie* of 
/ • a c H U T tvnfaiaiMG e i n t i . aist ino.uuCt> IS aa aaacnnii o n a l n t t l c s OF Fission bas ano vtxat i i t 
F isslcin-aauoucf ataavluM u*0f* faanSltnt conoi f ions N I M FOFL, 

iTAIiaall I I T - national, fltunlcai. Intokaatioa -.(4«nv , u. s . otaaatatnt (a coaatact. s*aim>Fiti.o. »a. ? j i» i 

Fission aauoucl atxtasi • M i l InaasFta » «anL • aiatloa, Laa • limc.rn.nr • m mo o ntOOfm • H0» • aaoaCMfT. 
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at aaa aaat* »»»•« 

»mt» K A A W n a t taaaaaaa » ia<t • ( • • • • •*•< waaaaatta a> ta» ac« 
—at— 4» M • a t m i a * aa«% M a j a i * » : aaaa» *a«>aa* Mta 
aa*a aaja .aaaaa taaaxa aa.taaa. i t s * a w * * >aa* i w »•»«.. aa»t* 
ta*a—*faa»> aaaaa*. ~mm « w M a * «aa« i w M i « - a « a i » i « aaaactw iiaxaaaa a*»«. to a 
M U N H <(a<a*twa aafai-»af«a •aiaaataa aaaif act. aaaatat aajtta** aaa aaaaoaaja 
••%* W I M a»ak»v«» « • -aataaaat. mm* a t » M * caataata ««a aaata* aaa « « / A * l . 

M i a a u i i i • *•*• i v m n o H M K , . « . » . aaaaataaaf ay • a w . a w i a a a u * . aa. M M * 
anac«a>, aaa • -»»t • aaaa^a K M . • »••»«•« aaaaa«< M u n i • aaa** a«ta • aama aaam • aaataaa. »a 

uaataa » «>i4 • ataaaaaa * -aat f ianaca • ttacaiaa • «att«at. u a j M a t • aatat aaaaa atac»taa> * «* 
aaaaattaaa - aaaifaa. t a a • ataaavax • »««t*a» aaaaac* laaaaaaaa • aaacvaa. * a a « acsiataa aaataMt • 
t a l t t a i a • »•#*«» w i *>§»« • • • t t *a» • as **•> • » i a » m • aaavct* i 
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mmtMU aa »*>•«* law M a»a» a M 
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«a> atata a a f n « » vaaaaataa*. faaaMMat 
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••a •"•» « w « n H U M ' I I M (attaaat Mt%tiaa.t ••> i n a a t H a M • « • aw * • » , aaajtcf a a M a e f t a a i 
%$t h u o t t a a a i i a » i <•• > « H I I < a«vc««'tia»t i»» taaaa«ai«fafiaat t— ataaxta, taatct ta i «»» 
M M * » * a t « M i a aaa> »ta«aaica*. t » « M * t ; a w ia> aata-acaait i t ta* aa«*ca* 

l i t a w 
»«• M 
i i w i n i»r» « * i a > > t > M H « n »a» a*a»<j or w«u<a* •««•*.Maav aaMaata 
*• ••• naaa 

< u atata « a n aaa « i » m i a n . Maaaawi 
aaa«/fs>waa a. /> «••>». M a . !»»• 

ataa* a a t i * 
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aata a**> M I • • •«%• a«i«aaa. t taa a t u a t t a aaa *.— »aa». ajLt iaa* a»at? a t a i * . aacataa *a*(fa 
i«aaaa»at>«•» U M U . aaa akaa aaaa> «a«» taaaafta-waaaat* (aaaxia. f f « « . a * »*»«. d a a w a * c«aaaM 
»••>>••». /iaccM*«a « f v a « » a aoaatiao > *aa 'n» . Maa^at. «a^«*ai aaa n n a m >aew iavaja r « u . . 
• i«« MTaff aa««»iv a«a> atwaata. aa» m\t*m tattaala «aa «aaf<* aaa tmtlkt*. 

a«aKaattil* - aatia f t«Mai«at ta atta* *««>i«f • « . ». aiaaataiat » <a tac t , aawi^aaiti.*. «a. »»at 
a a l a . taa> • ->*« • l a ta * * • ! •«» • 0fm>imt W I W K I a u u t • *aa*» ai»a • taan aaaaa • »«n,<aa. aaax 
utata i t • m t • atoaaaa* • «aat l a n a w a > tim<.mn— • «ait<aw. a a w i a t • • • » * aai»a atactia» » tiacaaiiaaj • 
« M M a p i • aax taa . caraa • Maaaaa. • >•»* !»• V B U V M I taaaaaaaf • aaactaw. • • * • • acciataa aaa^aaia • Mataa 
c a i i t a i * . atat» aao »i«s » I f f lata * aa aaa a aaabaaa • w « > ataft»» 

• ia»a 
aaa ** 
a ta aaa»« i»r» i a i < i i nrvaaiwria »aa> aaatca a* aiautaa «aa«A«aa* aa»<aat« aaaaaa 
iaaaaafa>» 

aaa aiaaa aafiiMax laauaaiaa*. n a a t M f t 
ttaaL/ataMwfa>-i a . #» »»>». f l a . ivfa 

»f aaa •« •« • aattt 

f»i> mmr,»A%* a>a>i caaaaiaa aaaaf n fa a ' a a t i taaaaaaia* e» f«a accaaaa,laaaaiaf• auaiaa tax 
a u l a «a» in* a«ioa|aj* tmm, aaaMttfai • • » • • aattiaja attic rtcnaaxaaa aaoaaaa. aiaaiaa aaMkjC? 
at i * aaa t t a a taaaaa a a i t a M . kwx* a m « i *a«a i a « »««i.. aaafiaaa avaaf ra t fa . ajarxtaa • * * • * * 
laaaaaa*ia» u a f i a . »*w ataaaoaa *«at t«a«*rta-»i*aaati l a a i t f a . fiacacar r a n «taM>ta» Caauaaai 
• I W > I * » . <ias,aaiwa a i f « • • • « ! • i iaaf ia* *Kaif i t » . afaataa. atkiaa/ aa» ta«aa»aa« aaaa> i » w a a n . 
••faa t a i n a a * * t i » aaa> afMaaxx. » • • aaataa cai tcal * aoa aiataa aaa> aatfea*. 

aaa i taa i t l i t - aaftoa* ficaaticat laaaaaafiaw u m i u t w« • • aaaaa fata r of <«aatact> • l a a r i t t a . * a . M i a i 
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i M H U > ttacaasaa mt«.~aatca aataateaa > M r i c t . aeanax aaxcaaf aaa w m a m *aaa ia 
• • • a ta t t tv a < a n » aaa antaacia. aaa asswa caitaaia aaa ataias aaa a a t i t s * . 

« a i » a m i l i - aa*iaaja> i i — i n ta#aaa**ta» s c a v i o . v . > . at aaa aai at a* caaacacc. aaaiasatajta. v* . »•*>• 

4.aa * a w » cataa* «c«at. • aisaiaja aaaaaatt a u M i • aaaas a l ia • caass aaaaa • aaaiaac. aaav 
ci«c*.aw » ' M U M . C U W H ( » att*» aaraa atactiaaa • taat aaaaa 

• r i w a i »aaajci laaiuauai • atactaa. at«a • acciaca* aaatvtre • atsia 
catajaia . aaaas aaa a>t»« » i ; t t a s * • aa aaa • aaaaaaa • ( W f i i i 

•sa a* taa aaa ataaaaaa M a t ta 
i t • aa> I M I M U * l a aaaaaaaft 

•aa catMaca. S l a n t aaattas last* aa 
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aaa «•*•« aatltnia, n — n a t . ataatMtf 
—a. f » M < / t a - « i . . a» aas. aar lata 

at aaa aiata aatioaai. 

tall a a a a ataoat caatatas saaat <i ta • r w i swaaaaics a* ta ( accaaatisaaaMfs ati 
aaatn aa tarn amtaala* «aaat aaaj tc t t i ntavr at c taa s t u i noaaj tat* aaaaaaa. aissia 
aata am aaaaa (atate « u a t > t a t * a c u a M aaaa iaa pact, aaitaaaa aaast a » t s . vacua 
I at aaaa t i a » ccafca. aaa t taa aaaa mat taaaaata-aiaaaati aaracts. 1 lacaiav *«•*. ctaaataa 
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M i k . a k . u i • t i « iioaMCM. lara atiaa stavicc. i». * . osaaataiat OF tacc. »*aia«»MLa. »«. » » i 
atacraa. taa » a t i • N W M a n » riaaiaa aaoauct « u > H * «ao»s acta » cams caaaa * M n 
(t.aat»t • a x t • aiaaaaaa • mat taaaatca • nmtM.ar • ** l i .uat . o.aaaiaa • atrai aafca * t * c ( l 
aaiaatMK • aaattaa. i»»aa » acaaaat. • * I » M « V J aaeoatt t—aaaai • aaattaa 
caitcaia » Macs aaa atac a i t t taca » «a aaa a aaoaaaa » atarctv aamaaa • iuc> 

a Iiacaaiua 
T » I * * a n n 

a ataaaaaa atat taaastf• aaaiaaa »B» jaawaar-
I B M aafioaam, n a j a n w i . w a a i l l t 
aaatarfa-ia • • ia aaa. t a » « »• *»• JOLT lata 

H I aaaat n.»* tasta aaaa act —aw tnat a n a >m tuaaiac at tea is uaitataa mr tax aaaa a i t « . n.*m 
aaiaaaatatat accaaact laoataftts swaMf icaaft t aaaia a »kea aisafasca IS tacatca iaatai<tn.r 
aaaaa.aiaa aa tat taaaiat amtia. a sacoaa aaatia taaca aan* tat aaaaoucfian i.»jt aaa twta auaaLc i 
i t aaa atlaa, t t s t ta la taai acta . acLaa* aaa% aa> i t * astaciatto xaaaa? aacaawt I * aaa 
aamaatlaajaa, mm tni aaaa, caaavtcas. taam>i» I* at iaa aiacta mm taaaariat laar i*>r aaati. at 
lacaaasaatiat atasuaca aa*.«cs e» Laaa> aotwatt. awaa caattaaaa aiaaiaia*. mmm aaaait * 
lata f» aaatt.. 
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• l * J a « a c a a l i a a t B a 
aa* » # a a M 4 f -<-•«. •*»!» aaa aavict. ar M U M acwiafaa* a m — 0 1 l a j K i i M «aa M M I aatta 
aaa ata«t aatfaaa*. caaaaataar. l u a S H t i 
aaaasaaaaasta-j* •„ as aaa. j««.» i*pa 

t»a» aaata in w a i l '.aMaaaa. saaat n <• • • • * * » v a a a a m a* f a * « n a n i a l > i > aaafat tax 
aaata • » rat aaciaataa, aaaa. aaajatt*; M a n tac i ta* saw. atciaaa,at,» avajaaa. r n u a i aaaaatf 
acta aaa taaaa tataaa a t u a w . cata aauasc aaaa ca» aata.. aacfaaaa aaaa* fasts, i l i a save** 
taaaaaat . j» u a n . aaa •Laaoaaa atat taaaart «-sc»aaarc. tfratii. «aacaaj*r *>an. f t aaaiat caaxana. 
-itaaats. /facaataa mi« . - • •«»a ( H W i a i atatf tcs. aaaaaoL aaxcaac aaa> n a w a n aaaa iaaaa *uax 
>c«a saaatv a a i m t aaa a u i a t a , aaa « M W cai i ta ta »a» atataa ana aacaass. 

• • • K a l i i t i - aafiaaax W p a l f a . lafaaaattaa tfMlu. u . * . 

acatfva. taa • assi • tataa* u m • ataataa aaaaatt a t u i H • aaa* 
tuataiT • atac • aLaaaaaa. • a»at taaaaata » naxacar » M m a i . o . 
aaraatica • aaatfaa. caraa * ataaaa*. • aissaajt aaaaacr laaaaaaat • 
cairaaia • aaacs mm •>!•« m i i a t t • aa mm 

ataac aataaaa 
aaaaaaan. rcaatssta 
»» aas, j«.« i«ra 

t a t * aaataass aaaaai uart aiaa> s a n j n n t »»-»> swaaaatcs a* fa* accaaaiiaaaiars aaatas ram 
•earn mm m amiaatat. aaa*. aaauaxts: aaaar vccrioa » u i aacaaaLas* aaaaaaa. rissaaa aaaaaac 
ami* aa> Man a tataav a j u • • » . a.aca a u n i ' « • t a r a n . . amnaaa a a u t e w s , — a t aa saac 
laaaaaatiaa u « i > > aaa acaaaaaa atac r M w n - M > a H I t a ' t c r s . taacaca* »ax«. a a M « cau.a 
I n m t f aiac—aa ajtai-aataa aaaaafiaa atactics, aeaaaax. aaccast aaa raaaaaaat aaaa Laraa » 
atca satt f f aa*.r»is aaa aasaaaca. aw acsit* canta ta ra t a»*iaa, aaa a M i u t . 

avaii.aaii.ifT - natiaaa*. I t tamcik taaaaaauaa scaric*. v . s . acaaaiaxaf nr r a a n n . a i i a u m t . *a 

aaacta*. caa . irssf • cataMr L«vta. • t iaataa aaaaact asitast » «aoM> at fa • t a a n caaaa • aan.aaa. •> 
•carnal • asic • a » a a » . •«»» raaaaata » <iaca.ar . taicaa*.. O-aaalas « mt'm. aatca acactioa • t 
saiaallaa • aiacfaa. laraa • ataaaai. • « ! » » • > aajovct laaagaajat • acactga. at«a * acciacat aaaivst 
ca i t ta ia • *tn> mm a m t i t t i a a j , . *m mm • aletaaa . rtmnfr aaaxaaa » tu€» 

laajaa 
amiav aa • lac ia»ma L ( • ac«wia« m> * aaaaiatvicn «c 
m e a l i,aa ' iaa* ia» aait caaiaa l i s t M i l l s aara ataam 
««>finn mA tAtclaic caaa.. a i t f i — a t . aa 
• c w - a t i . . » w » u . aaa mr%. fit*, a i rs . ate . i?rs 

f " t * t f is ts ata* atataaaia «a swtaviaiaf t a n a w u «»»«cis staait* t a taa aaiaiaa. aLCca* 
aacsata. aaaiiai aata aaa ajap.aaa aajan. aa*ti.iaaaaf. atataf aatoiaai. ' l aca f f i s t s a t ta a l * 
•astavaiataiia* mm aafa aaacassaas w o i i a j t s . aaa fa aaatiac aafa fa tSf«M.IS» test 
aaaa.afaaii.irT. fats*. f«»»» a i — » i » rat c t ' t e f s a* «.«• iat f i«> ciaa raaataataae. vaaiaaxc 
sraaaiB aaa cwniauawscT Tarianc fyaaaiai • « » . maaiaa ataf a tL taM. aua aiaa voat*. caastant 
«,•• n.aa»ia<, aat ts . caa ,Mi swacaat,its., aar mm caia caaaatt, faraaiaaiat . aaa aaaata sfoate mm 
aaacaarte aema. aafa aataiala m staff rmtm mm aatca at f raa f i s f sacciaicariaas aat aaaajifC*. 

•raM.aau.ITt - aac ataxic socuaiar aaaa. i f i f m s t a t t t . aasaiastaa. » , c. aaaas laa ctars^aaat — alaia 
caaaw at.aai 

aaa * a i tsf las • coat attcaaalaa srsfta • na iaMacr cam las caastaiaaf i«as 

http://avaii.aaii.ifT
http://aaaa.afaaii.irT
http://�raM.aau.ITt


s . aac-J aaaaa aaactaa M » < T T aat 

n a m #•> 
aaaaataa.* tatMMcat. aaaaat aa aataa atactaa saaatv wa>aia> saaasaata a* Ta« awo-tat « w u a > c a m a H 
aaatMCa a* ataitaB w e t * M I O K * . aaau-juai iar» 
n a a i l l avtataa taaaiai . aaa an > u i 
aaca-nai » . xja> aa* . taaa. a m . a u t , aa*. iar» 

i caatists or a u a i i a / i o ; n a m o» i a n i - K a i • aairnaa taaaaai-avaaaJiK 
• M « a a * M M I M aa f i c i a aaiaan n a i m >iat u w a u i a i ar caacaiataaai aata faat caa> at 

u a f T M aaa) aaaaaicatiaa J» a a * . r t K a aaaais aaocatoaa* ••atajaaaa l a a a > -
a,aat». taa. cart » ai .aia i% a a i c i l u teat aaovaaa aaa aaaa/iatat, taw oara 

K M aaa iaaaa«ataa a* iaa M a i i K a » . m t u t i n n * »•» aatj ictlat. tai 
aaaavaaa aa a m w a u n aaaBa aaacaaas « a a -oca caapftioaa. (at ••nana, rata.* afaaaiaa aaawaaa 
I t aa lavtaaafta t a t u a a a r a aaa aaaxrtica^ aaocaaa aasicaca fa aacaao* laraaoatiaa aa aaa 

aaiaa OF a t a t i * * l y a t uaoaa aaaaam.. a r a - a i i i i . aaa ate aat aa caaaaiioas. fat aaactaa 
aaiaa i a ) n a > laaaaaaius t t« w a f i K k . ao»t<is or aataKtiajt tai 
ttoas wava aaaaak. aaacaaaa.. aaa acciatai caaaitaaas. 

•aarra 
taaTS ( i • aocaoaaaa aa a awaav a j 

aacc a u t a aaavacci auai. axaaaioa test aaata«a - U M i i a a f aara aaaaaf aaa t ts t M M a K i n iaa-.rfa 
ara-raa 
I t avcuaa taaaaaa. laaaO rata.* 

- l i ra • . i j s r a * . M taas. laa n e t . ate. i«»s 
aatstats i w i aataiaaafaa oaf a aaac* riM aotaiata aaaa tat laa-jTa aao i ra - l ta K M asstaaui* 
avaia* aaaaariaa la fat aaiata aa t i la t aatca atacfoa. laciuoto aat o,aaalafc m n i l i a s t><ari 
cc*TUa.iaa itaajaafuat. la t iaaa. aas aatssuac. aaa aoaca aisfaav j i t a . a acKaiatiaa a> Taisr. 
a l i o oaiam awci i t s * i w a a l t t aaa facia lastauacafat laa l * M i M m la tat i t n > (aaaftas or 
tat rear. H i ' »la aaaaicariea aistoar. iasf*uaf«t catlaaanaa aata . u a a a i aoafa catiaaat laa 
attaoas. aa» tat acufaoa acttcrea aata acaucf laa ftcaaiawx ate lacLoaea as a i l i i m t . 

avaia.aaii.iTT - awiioaai. ttcaaicai. laaoaaaTia* * £ » » • « . u . s . acaaatavat or cnamtaca. saaiaef M i a . »a. tzi+t 

atatToa. aaa . o.au»ta« » Twti awataia » t t s t i a t » c c n t a M a b i a * » aaactaa. taa • a n i w a t . lattaaac • a 
aaa • aagtaaa • aauca aao • *»s • aataarioa 

uaaas 
• l u U a j 
(facets of gjanua at> t-atv aaivwat 
acaajct a K i f aa caaaiaa. laaao a an.* 
aaca-izaa * . Ja aas * faa*. »» I M , *a acas. Jaa. lata 

tai» ataaat aacaats at*ua.ts rmmm aatLiaiaaar m r s acsiawca to ia»ctTi«aT« tp« asaanaa ar 
aaaiaaaoiaffa run aae» uaaaa atacTiaiTv la i f iatca accKMat i a i * i c a a i f i a n . tac rt*i* acat 
caaavefca la i«ra as run 9 Tat sacat^caava.a oaivca oaat icsci aaaaa aa. Tiar ataoai »at 
•attaaca Tu at avaii laio la a Mates 3t laaaO aiaxtaa caaaonatiaa la f ta ia Ttcaaicaa ataoars i l a -
• Tasi; aaxatata. tat cec aaoutaa >as ftaalaafta ataoat tat acaoar cavau> at O t n a f O . la startaata 
iaT>. fat a j u l « ataviaTaar caaatssioa coaikuoca taat Tat aata caatainio *a tat ataaat cow.* at 
a aaa.waoLt atftat^ct la avaaaiar. awfuac •»»••• atactoa saartr aaocaaa rtsts aao atawTStfo t fs 
atLtast. 

ayalkaall l 'T - aatioaax Kcaaicai. laaoaaaTign stavic-: . u. s. otaaaTaaaT or faiaatact. saaiaar ina. * a . T»l»l 

•utL awaawa • aaiLuat. tvtt. t u * M » atactoa taaasifat . uaaaiaa oaioc * atactoa. Laa • satai. i u iS-aa» • 
a j ta 

i iaafs 
aaaacis wc • evaar mi • aaatia aa > aiaioa »• 
m a t t i H x r i n laaaiaafioa or laaaaiatta auti aoos ar R A M I (OOT cuaacaf rtciailovts 
atafutt avo.taa laafaar. laaaa r t u i 
aaca-i iai * . aa aas. M a las. a a i rs . rtm. toro 

• avaota of autk auus aaa u « u t u ( »ac«.OT CLaaoiaC ruocs anica aao a c a laaaoiafto aavt 
uaatataat taftasivt aoaMsfawcriat aao coaaoataatiTC ecstauctiat ««aaiaatioas. ta is ataoar 
siscussts l>< awista IO»T cuaatat latc i auaacsf»«CflM> (aaaiaatioas oa tat awTi aoos aaa fuaiaa 
aaa tat attawLCaaaaat at Suits oa f ro "u»i. aoos aao oat laaaoiafto IiacavOT tuac. rat ate 
lauiaotai ataaoaata saflsaactoaiir fat ruacfloas of oiaatf ta. aaoant . aao aati raKaatss 
ajasuatatats ana 00 aao lo Suaaau OtTtCT off t t f low. tat atStauCfITt taaaiajafioa / I K I M O 
W M t a a n t oooa Cuayiaaattoa or •off ' t i t** o n m i o la tat aoaotstavctlat laaalaafioa-

aaan.aau.ifT - aafioaai r tcaauai laaoaaatioa s i n i u - u. s. OEaaatatat o> Cuaatacc. saa iav i t io . »a. * * i * t 

saafoa iaa*i » laaaoiatlua f t s ' l a t • Tisr. aoaotsfauc11*t • fiacaLOr • rutL aoo • coavaaisoa • atfMiua«T • 
jacoos 

http://avaia.aaii.iTT
http://aaan.aau.ifT


M M _«» 

M t k t a H i i t - »a*iiMav n i a i i u t laroaaatta* static.-, u. s. H M n a a m 1 — i l l . w t l a t f M i » . «a. m a x 
a M B a H M M I M • n « n t aao^aaa * limf.rn.aw • u u » u • * • • « • f taaiaaf i— • a>asaaa>av»t. TCaataafvaf • 

at^aaaacavaaa • t.as*a « aaaeia* a njca 

»»•» i * av i r - i * a 'utt a *p»Ma aas aas* A M *aaa- t . 

• <aM.aait.HT - M T I U W l l ( » l ( u laaoaaatio* sfaylct . u- s . jcaaataxat or c a a l K i . I H | M « : h > > «a. ( > • • ) 
a aao a aaataaa • •var i t r aauaaaa • age i" « acoai I S - M > I • acattoa. i*a * ivtx aao • acaa>ioa » axaaaaaa • 

•aar taaa*»ta • (OX at'iaaaia*. s»su» • caaaufta awobaaa • nraaauLtc aaaiTyl* • "jC* 

amaariwa n u n K a <aoi.a»» ataoat ca aarca atacrj* savifT aaocaaas saoasoaks •» rac auCKaa ataatataar 
<oaal»» l f»* Division j> Mac ma saatlt afsfaacx. .aaavaaT-aaat" l« 'a 

a | a ) j f l aac.taa maaam. ••aaa) *au.s 
•aCJt-auott- J I S •• i»» aas. * j (ass, u i r i a t . aa •»»». Mat !»»• 

• l m » a* in* sraiscait •oo-i amaua • lafar K M W W tt»» w a n s acvaf iac, ts ••aMi amaaiaaaa taat 
lar iwact coat r iu io a w atat taa*s«t« t r r t c t t aat aa« . rna . aao aaii laiaaov • < « ? » > •»» tax 
atct^ta.* coaavitto afaiuoa m i l taaasrta ttst scales awf n a m i m rym rat *0BCf» aao taavitT 
M » af»L«w» I t s l s . ff« ' l a s t i n w m w . lOci la ra( iO»t i « m a i »a» svtCM.aaui.iT CaWCtCO aa* 
aati.aiaaar at Suet* aat aatsaotta. awti laraaaT at Suits aac <• # » t « tac aca a-1 aa t i s t , tm 
•xa-fa f«st. aao tat taaaeiatiaa t t t u i t stoat aa i fs t i fa la * taaaaa. ruu. ocaavloa • aaia aa. 
aoau emioa-atnt ana Ttaiaicatio* , aaoat j . at«oafto la rat atactoa otxavioa aao. aaa iaC4.ua* 
tatcaout <* atiaaa/aoos uaaaft | . aao d v n o a a i M or a aca taoaooiaaaic aoatt. 'am tao-aaatc 
Staaaatio f ioas. 

aval iaaui lT . aatioaai ftcxaicai ia*o»aatioa s f4* lc t . u. s . otaaotacaf o* coaatacf. faaiaaaif l». * a . t l t a i 

a aao a anNiaaa • »sa»lfr aaoaaaa a aocauw a atactna taaasitat a ac.or't is-aai a atacroa. m • ««•>. aaa> a 
WfU>im • (LoaMa* • m i l taaasata • coat atFigoiwac s»*tla • coaavtta aaotaaa * nroaajLlc aaaiTSI* a ajca 

http://limf.rn.aw
http://�
http://aM.aait.HT%20%20-%20mtiuw%20%20ll(�l(u%20%20%20laaoaaatio*%20sfaylct.%20%20u-%20%20s.%20jcaaataxat%20or%20%20caalKi.%20%20IH%7cM�:h
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• I . M i - t o i . i » r * 

M B M M l i t fa* atiiiata aatiajtaa laaaaataja* aaaa n < r « M t * M « «a , t . ax**** . a*a> M-ttaaaa i«r» 
a * aataja ama*i— aaatft ia j» - i» i«»r i> aaa> r.aa aaamaa*. taa •taaaaaa* ajaaaaca w atauaavjia* 
anas aaa caaa.aa.as • • • aaaa aa i a > m acctamat aaiataa,- n asat taaaataa a a n » n i n i m i i i n 

«aaj|aaa» t a w i i a t t aaata*. auac taawaaa •» an a o a m t a* ataff K S aa ( i m a i t a t aao raaai t i t 

• •J 
aaaaa a * • aavat i n • acaaaat j t 
C»aa,aataaa» a*aa.a»a* MO M d H l K d> laaaaaaifa I I K H » u n w i t aaa • at aa«aa.f taa at loaf a faaaau 
aacaana. i,r» 

aattmaa taxiaaaaa caaa.. aaaa. 
aav-iaa* • - *a a * * , a t * a * . t a lo t . aac. ia r t 

l a * n — u m i t t i i n * s> a . a . a a j l a a i »aat« «*.•*! tuu . aaaa aaa M t f i w U •«»» tut caaa>x.i t l a * a* 
aaaravaatta* a— ay a— a aat a* aaaaaavatt a* tat H « I I ^ U aaas. M ttaact a» aaaat-ttaa 
aaasaas ta >o «a tact at laaa * tau.a*i<av a i * « / i « laaaaiaat ta tae, aaatam.i«« taaataataac aas 
taaaMtaafaa at aaaaa m aaaaaaas a K H K a i M i . a a * u aaaaaatt aacaaaata a* a aavu>.> ar a ja t ia * 
* • iaaa a. aaa m t c i ar i n at i t a a t a i t j i o*» •aaaaattt aas aiaaaaa,. tcaaait ta t ts atar 
aaavaaam* a» aa-iaaaaiatsa nattaa at ifaa«aai.iat» aaau«a> rasa aaaa a a v M a u ta aaa • • im 
a*twct aa aaaatat aaac aa teas* , ! aaasaatlat aat t«aa.*aau) at taa • at*» ttaata aatat • « « « , 
a.aaa* ta t . f a t * . ataaataa aaaats laoatatta t i t a t * K a w i f at tm a iwat t ttaata a a t t . 

•vaakaaialtw - aatioaa. H i M W a laaaaaanaa iav««ic«. >~ t . »a>aatai«> m caaaaxatjt. i M i w m a . * a . m a t 

taaaxaa asaaastt • laaaaiaflaa I I U I M • «iaca.a* • -ajai taaataaaf • fuat. aaa • awtta-ft* • m n » n . 
a C M W ( * > • taaaaaaiuat * jataaa 

I I M ' I 
t a u t aa • t,oaai i a * a t a a i * rt 
l i a , « M I » ttsaaafa aas a«ctu. i i r a* taaaaiattj / • « * . » . taw a t , auaattaat i 

aaam lata 

aaaa-iaaa • • • * • • » . a M a t . • * * K S . aaaca • • ' • 
faaama aa* taaa amast t t » i » aaaa ataa n a m - > a» l a u a i a n a tiacaiat Caaasta* raaa a» a. 
aaaa aaaa pirn.. . jca, asta. tests aaaa can awe n o at tcaataatvaaa — a n a aaaa aaaa ftaafaavaa* fa 
aaa at saaai* aatt c**«xts ataa ataaaca »w taa » . H 1 W N aaavaatic* accataxa « t t« tacacaw ta 
taaaiaataaa a-a a t ta aaoaiaM •» araata aa t t . t taai ia aaa>^at»a»a ti.a<«atlaa aas aaast >att.i«at 
taaata lacaaawa aaaiax.* a a a t aaa a , awct intr ace aa aaaa arta aacaaaa* la tfaata aatc. at at 
aaaiaaaat aaa araa aaa taFaaataav-aaaaatx t t t i * aatc mtm a j a t f i i t at a caawaatau m awtitataaar 
teat acaaata. 

ataat.aatt.ltT - aat|aa>a, ttoaaicat. lajaaaaatiaa « * » ! < : . u. v . ataaatarat a* 
a aaa a raataaa • i 
a a a i w • auax aa 

• i « 
Mtaaat. aa • aataatt a « aanaiat aa 
r iaaiaa aaeauct taaaaaoat aaaatais taa« I - » a t n « . i a a w a n axaaat j a w m TN 
aattaixt COaaaaaa >.aat.. oato 
aai aaalfc-iaaa .» • w t , » aayt. >t«ai rata 

fas avaiaa rai» awaataa aaa aaiav«'.r (a taana *m*+ aaaatiatta atta favaata t a aaaaats a a 
la i t ia tc tats tt«a>t. KtaMcav aavvast* at a* la i r ia taa i n fa at ati. a * taa aaaatal t a m «» ( • l « 
taa ajact. aajaavtiac r iaaioa aaaaact t a a w o t i ta aactavaifca aaxa afactaa taaai aaiajajrt aravtat. 
i n a aaa lac atciacatt aaa Saiaviaa casaa aaica ataaat ta a.a»s av l a n i a i i I J> fa atafaf aaaa 
fa iaf iaa itaanitia cat** aaa aaattiaaaa caac<ii.*fta»a tiaaaaa, uraa—,ic caaatfiaaa attata aaa 
aaiaaat at*taa*. aaa la i tc atttaaiac aaaaaaxt cavatcax raaaa ' • » fat tasiav* aisaiaa aaaaaif 
t a U H t . 

a*aH.aaiaift - aaiiawai u c i * K « laaaaaafioa M « * i c t . u. > . aavaatafat ga cwacacc. a ta ia t f i r t a . »•• M i a i 

http://caaa.aa.as
http://ataat.aatt.ltT


• W M - • • 

M atKMaaaav H U » it. « H > taaans 1% taa « m i - i a - o aaolaa, fca» lactase ea»f*atat|at antaaax 
! » • • » > • .# a,** w t*aa«ia>.. t tast lc • » • caeca w n i i M i a i Of »•* a u s i a t . f a i t faastraia" 
latafaq at i w t - i > i i > i »<«t M H I I % a*o caacaiwt, • * a u a* t» tc -M- t . i f t S M t t i a t laawcea a» 
taa Mhi> •# .» M W w a»c—tts. ana * -« • taataactiea cawsao a* otasif i ca t i a * . la aaaiTlaa »a 
•«» *•«• «. •«! n v . i n ( a n »iaa».aa:s »•« W t t l i 0 a *aaar I T V f l u . fcas n a n m a a aaa OMBJOTB 
ic m <.av t a a u v n i w I M S laws *«•» c<aaauc>f »»» ca*s*a a» tat aatcast or f iss iaa «as aaa 

a a a u a a i t i l * - •^fl*.**. runaicat I W M I I V I K O I U . •«. I . ota-aaialM Of l u w i g . M n t f i l i f t j »a. roial 

aoaaavtta. !•• J>I aa • uuai :«c • n u i « ta* a i < » * « u i • anaaaat, W H I U I • fafaaaa aioaaafcat effect * 
atmaaaHwo • tataa . * n taaaxt laajca . FJfl fa u u • afact aaa • alaea oaiae 

• a ••!•> W M » > > » > m a* u x * w i c a i a - l C U M f t ' t i t is t i w a to a« cat cat a t l — a* taf 'aCc-
ctaoota*. t»«a*a. otx cuaauciawa. taa. ata>> aE*i*l»«% lau.ua* a» aPTp sttaa»-statt aaaca 
WISIOBT caaaait i tr . l a w t u aI -sin* -*» u v n i i a aa* * i . ."act WLOttiloa aaa oeasff K a t i e * 
•wtptiv. laaau.u oaf l o a u t l u u . •*•> n » > I M &as t t u i l i aoatis acus naf aaata aait.it* ta 
accoual tut n a t l l l l laauai i l tv . atwca n . . f l i , aialo 3a(OE rutt aao aOctca wax. taa< 6as 
M U M aw atiatat ioa aOMtl faoaioc as a m e t sat la * EitnCB WSf (Sf iaaf i aa ca»Sca*ati*e 
aatcici loaw 

M t h K i i m - aatiixa*. ffo>Mcat iwoaaario* i i n i u . o. s . ocaaarafnt of coaacacc. saaiacf i f ia . va. H H I 

« « a v i i » aajaaaa * f i t> ia> va* aecfasa. • axjtft* 1 * 1 • n»»t laaa i f ta . coaonci |a»> • neat COaouctaatt. face ta 
ca.ao • »ia.t £«»%!* leaf i t * • ataCD oalaa 

-••»» r. ja a n . » ia*s. r* a i t s , /s acts. ao«. • •»» 
M l x t v tat cow l U v a m n aoatif* **» cuaovctaact ai«« aecitra aas I M f l u . *«». I t f w a i c t c * 

caa coaBuctaacts t u c a rasst wfaaaiata f a t a l atatatt* I * aarf taa-•*.*»» « M M I * t a i n f n u 
bat. fai aaattt aa ii—jia >a» oa, f«a; ' j » c*a>uctaact aas aauae fa M ticaaricaat. t-» 
taaaiaarwat jiaa> m t l a u t asa vaaiowv ' I n *~a*c* war. (aaaiwa aaa a aia >M.ial saCCtttta aaa 
• ( • • a . »-* K M af fna % i vatu* a»v* ts l» a oaaaatic lacacaM n &a> ca—uct—u aala tnc «a» 
t i n i» saw^t. I F * cast a* a >wu av t t l t w^-OaccatatcatiT aesitioaCB la taf CLasaiaa a as acta 
(CaslBCafb. 

a*au.aaialtT - aanua*. ftuaaitat. lataaaatioa stxvict . u. •>. scaaatatat of c a i t a c f . M U K V l t i O . »a. f i a i 

•ccawvfia aao«aaa > aaraft* • «coaa>aaiso». I « ( » T «»J t a f ' l t a c f a alaoa > f i * t i . afLLCt trat a aaatat 
C O M W I V K I , » u l l t o t l » 0 a a«u«l «0D 

I I I H I 
raaaati ja. • aaxef a>j 
f Ivsica a«aautt Meat aiat Slueif S as of a t u a x a l» . i * ts 
was aaaaas x l t a ' l ' K caaaaaioaa. m» atalca 
t,a-aja*-sa> a. la at>s> » » ! * * . j i a . i*ra 

mis aaaoai M t t a i a t s fat statvs at tat tos ataaos aissioa aauauo accat mat SfuOKS awgcaaa as 
c# ottcaaia i s . i«rs. fnt auaavst of tnis aaajcct i s to stuot F ISS ION aaosuct MCar aiat ias 
aat is . a l t " f aaaaasis ua Siieaf wear r i a l s . ISofrmaaa. catoaiattar i s irsCa ta nmamm wacxaaaa 
taacaiatats «aa 'a t t i w s attaaja r* stcaaos aaa ?aao sccoaos n l a urn aasaxvtc aCCuaact Of 
Wt f ta ixaa »». t . h i a t u s aw at la* aaa( *lf>i u ĴS ifasa I I aas a n t m POaf t» ia t WU.LT aira 
WJ*9 ifawi 7>. twaaai. w«t*an sffctaa aat usao roa t«t laaaaiatfawf. 

a *a l taa l i l f t - M I I » * I I U M K H i.-atdfaatii** s t r i c t , w. s . wfaarafaf of coaafact. saaiat f ic ia . f a . J l i a i 
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c a t . a t c ^ a a saatTT acseaaxaa. 
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cos ies o<a TO aaca c i a a i . ••> iar*aai t a r u r a tscaaca . aoa* coaTiaaato oa t c s t i a a tn t a u l a s 
v c a s u w or »aax * i a a a a cooc. s i a a t a - i . T H ( a u i r i - i s o r o a c aaaaaaataato caoss-sccr • • • Tacaracat 
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' s c a r l e t , u . s . oeaaaia t»r or coaratacc, s a a i a t r i 
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oaa a io«# aarioaua. caooaatoaT, TCaatssct 
uaaa. M»I . . • • » aa>s. a F i t s . a o « . ia»s 

Tut t o o * < n . M > t a i Taaasaoaf iouar ioa« r o a aorn K a t aao aass d o a To* »>• ^at -OiaaaStoaat . . 
atavTianasc. aoalaa-HOOuaoaa*. Taaasi taT-T iaa iaaTuai Taaaisaaai aaoaxca la> a > l a i r c - 6 f oaCTaT S » s « a 
e c a l a t o or cvciaoaicaL cooao iaa f ts . Tin toot U T K I I C S «J» tocac o iaTusioa O H L va lca a fOvra ts 
taM'oaa vavca caoaTa n< ace aaaMS aap assaaMS taa ( * IST(acc oa Taaxaaavraaaic c o x l L i a a i u a a t av. 
<ataaaa4.es aT « . L T iaaS . OaVT MTaoa Ciaacattv aat »CC(SSaaT TO aaac IT O f a t a a i i T aaaviCaOK t o 
otaata a a t n a i a c s m a a i i a c a i o t aaae a w a ^ of oa ioaTioa. oiaawsioa aa* aaraT-taaasvfa anooxcas. 
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atsta . rs Satoa traai I I T M O U T coaaurta coatan. o» aaiatta aoo aoa ta . oaj.T frit » » » or a ovoaOOaa laa TO 
t a t T ia t amn taa a«aT faaats«ia asot u a a a l i aaoa a u a l a t l oo ic lao To Taaas i t ioa oa > i c a ootc iao 
Caa at » law.aTfv a m . aao t a t a M T «oa taaoaf T i a t s . a i t n ciarautca coartaok. t a t s«a»a£« caa of 
aaec a t a a x t toaaTlcat, t o fna t or a acacroa »u»i aoo a l t a fiat saax c o « l a » coaoiTioan mariae mtc-i 
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awectaa atau. aoo ai tat an l a o i a c c f «c icta ica i .cT a t a r i o aoo. 

ava icao ic iTT - aatioaua. t t caa icac laaoaaar ioa scavict • u . s . otaaaiataT ar coaaatact. t a a i a C M t x o . » a . x i i a i 

u iaauTta nai*»* a neat taaasata a aaj.ooMi*n > • s i a u c a t i o n a acoaautca cvrtom. a a*u*.t. aoo a j a o a > 

• • a a n 
aaklaautaas i* a d iauam m a l o a t a l aa 
ovaaicacT a a i » a t s > ataoaT CM r i s s i o a aamouCT acctasr *aoa L O T *utL >oo ata ioo j v c r - i t a r c a a t a • « » 
oaa a i o a t aaTioaac iaooa»»oa?. Ttajr tsst* 
oaaa . -Ta-» i« l a . i r aas . a » l « . » a ( * s . aor . i « ' S 

a t tarn, l oo ie t aas 'ouao 'o Mceaaost I" aa a o i S f t a a — M t aaooa ataosaatat at Tat a a t i or e .aa ft* 

http://cai.cia.ara
http://faaf.aaMk-aaroaaiai.ic
http://ataaaa4.es
http://avan.aola.ltT


• a * * - 1 1 

laaaail auaallaaaLoa 
atitno at *aa c. i m saaa as r a i l wagartu ia> r.« Li*ta»faa* *oa occaaanjsi rion la aaa 
• l a u v t a a t . ii« aait •** « C U » « H I : I » iaxaaasto i l l n n a K n i m . • • « • ar.sr.aa oaiot aas 
lan iKo »c «-« H I aa> aatcn atausaaaiM at i (ma<raa>$ ar r M c ana a K a i a . a «a#oa> r*jan f**ayaaaj_T 
t t a i a airBajaaiiaii < i « K i > • i in I K avaat/; auanact Lfaaja. at r c a a m i i a t ocLaaa raa <. LCSS taavn l * 
oa ma aa . idac i i a i iT raacto cfsiu* aas taoitaaano am or taat. auauaact t a « ; at * M c. aaaalaca. 
aajaa. l aaa nata ua »X CaSIian aas caaa i lO ! » • » rial OauCCt lan S r s l f a . aaac.iaja.aaun oaatavaTiaajs 
l a t a a t l a l i a i caaM.alaa.nl »:tai c M •ca(aa, (» C H a a u R vaanaai f a t Ian ton aeaCfaaMI a* raja c a l t n 
Slfenlal tant (.fauaaXai caaiaavt. 

aaau.asii.itT - M i i a v a tr.caaan.aa. laaaaaaniian scamcc. •»- » . ocraataent o*> coaaacacc. saaincrtCLe. • » . xzaai 

atattoa. aaa a usiara • a isstcn m a u d a u u u • at. at I an. a*a a stcaaj > aasM • oanvaaic laaioc a TOaaiaaraaBl 
uiaultnt a taaaaa. aauataia a loaMO* a jacoas 
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matsam ac 
cajtf««*a*n aao *.ia.iaa>M u# . i m a a a T awlt. CiaaWlaab 
uaa MIOaC natianax laaiaaalaaT. tcaaaasMt 
la»na.~»n-s«a* a . |% a a i . a I lfc%. aaX. • •>»» 

la* auaarm. cat , „ , * , stuoT is to ottinma* M >t aoaaanan •Cnaal'M at* Jinca».o» auEa. ciaaaint 
waota a»**aajL aau aama-aoaajai. atacioa o*raatinb cono* t ions. I " aanttcwxaa. i t is Mccssaai a© 
o*.taaaili»c u*»<aa*a,f Ion a i l l t r a n ciaoalax, t l u a e o a a onto a van. a".u_I»* aaa» I n t o a f n t i - t m . « t 
«aa>s. conaaavi iiata V K - Aa»s is u n o t l t» jcctat in rao states, tarn a last state iaaaaa.aU; a 
S L « ca l l * cjLiaa>st into t>« ta» to a aoiat « • ! « a caaaajtion o» clast ic instaall. i t r is 
atacao- at tnis aeim taal Ciaoein* is caaictco to ( a . a>x suootnit into tut ( • * (>;•> «-m» 
SfJMAl. «>»anls fails a»asi aiaaatca navf tontlnufo oa> ta*w* aaawsts o* faal aajjajsajaajz ig i caiajatafat 
Maf.ioaaata.1. lit twain*, caataatrot i j a t IDal. a u ( J l <a.iaa>*« tCSt lnC. 

aaai iaaui ta - national r i b o K i v ina on anno* aiavica. w. s . o£»aataat»t na ruiiiitatl. laaiaaiairLO. »a. m * l 

au.a4>oiafc a aoaaiataait 13* a a;iaca&.OT a Acca* a ruaia^ a jacaas 
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a tLiaiaaaan oat. t o * saaaaa-a*t u w a t auftavt aava Fission aajjanct M U T aaVLOaiiM t>«;»a>a«.-ajiuraoia 
' • » s « » or n ; » aaas t«t> oat a la * * ane arauCrj aoa caoxiaK riaas • ; > • • i aaj> ta.aaa M l . la* 
sata ataf oatainto as autst-Htitait S M C I » 'jaj ran to a cvcatus Mtactaj e.as aaa* a mi usiat a "ail 
saf«.iaoa>aita. aau ata« ua»»«P ta «,i*f aiaolm-aaaia&T sarctaa o> aoaataarc atsua-jtloai. l a * « a«Ta 
aaa m u M i » ix b*a>>pitcH. l o a «>a ^r coaajfaations a* laataoi*tltta. oov.iaj«. ana couarrlaav riacs. 

aaa ii. aa 11.1 • T - laaiioaua. ttcaaaicai. aiaagaaatlsaa SCtalCE . u. S. 0« aaa tan a, t gr coaawacta Saa|»>t«,|LB. »a. a Z ia i 

aotca* >aiat a a i>>ii^a aauouct af i tasi a (.aaaaa ralTi la a aafactoa »HT>ICS a (aissiox a €aa-atr Saatctanai a jaCOas 
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aositiunai oiaaus . I t oata aua onsen in a»i»- jiat«v.OT-a atac osiainfa. siaiLaa masuatafajts at 
I M « . i /oa, aaa> »«« c l l t u . I I K . ano ; » M I I n alia-Iiaconiua mm aata-iiaca.OT-7 acaao 
at1.1 a i l " aatvimsir jaiaiaao eata ram D l t ' js lox in llacavor-a. a^OLisaaiO Oaioation u i l anB 
oiaa^siaitt Data atat. a*air/c? S ta t I ) I |C« .L .T . mrto, attiaf aaaaoaaiarf. rrai afs%a.rs aca* coaaaaco 
a i m vaia i w a nva> oan aoaa, iaa«>o*i»lats la oua «act lon aatf aaa>aaatuscs aan OCSOIIOCP aiaaaa 
aitn a*a taaiaiiatntai aa.tvi.rs ataainc o» i n 'acan.ca or savciain scc'-raiatinc, ouninc oaioarion. 
ti l . aataiuusiT aia-uatio l in t o* asms In x i tn . ttaaat aatual oaioc scans On (lacaLOr a as saaMn to 
<t Kuviiaiat a a i i ' x . i ; rax •auatk- mm H U L i r a t tn . aaaticirs tajat aac aicn in t i n . a ataoat 
nascaialnr. uvn tiaaaMiin coot. Sl* laan- I . IS in aar is . 

a<an.aau.itr - national ticaa»ic*i inaoaaation scavlec . u. s . otaaatnint o» coaaatact. saaiawaino. a*, f t i a i 

ciaicaA atactica, a coaatjri.a aaoi-aaa a antiai. aafta «t action » aoaioarion a «tiaa a /laconiua a • l l » « o r a 
tnlnnAL I n a a s l t n l jacoas 
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n a s i Meats acfLCcf n iatct i t on oua ffaujtcrtu tESt vo«o>a.es. ouaiac. tnis atager ataioo. oaaa. 
Malta taatats VISITEO fat mart a aanuFaciuataS U »lo la Faaaicatioa. Faoieas. as a at sua. I . t-N 
MCaftas atat atci ialo Faoa aaaa ano aiat »•«• seaCb- ace tarn aaaa ncatEas aao H r t a or TMF. »l « 
seaco aaanas aiat FOUND unacctataaa-t. Croats «ac at .a t MADE to laaaovE UMIFUHMITY OF acatcas 
•» rm cuaatnl FaaaiCAtion K O a U x l aao »T lalaoouciw. aca CONCEPTS V aaaivacTuaiat. 
accnanitaa aao E u c m c a . OESIUi 3* THE auctiaoo TfSf r a k i n is coarctie. Faoaication aao 
ccasiauctiun actio t u t s at at k*:TiaTto aao SHOULD at coaaiEreo (.ait a f i t nwaarta. 

*v.lLaaii . l i< - NATION.*, TECHNICAI inFoaaation « « i c ( . - . s . otaaa.ataf OF conatact. saaipaCFlt..-. »». 22ial 

•» ' U l n a • tisiinfc » asiauLATida • V U E I aao • intaaocouaiE • jacoas • atattNS 

IISJSS 
FEE M 
aovtaata i-T* NOHTHLF "itmlfanls Foa OFFICE JF aucieaa actucatoaT atstaacn aaocaaars at oax aiocc NATIONAL 
•.aooaatoat 

oaa a i o u NAIHJNAL L I W M K>;T . Ttnntssie 
oa*a.-ta-wi r a. 2? F # S . otc. i»»» 

tais aaotats* ataoat CONTAINS SHUNT • • to • aatiti suaaaaits or tat JU:CONFIISHNENIS OUMNC rat 
acata ON Tat FOuoalNfe ami. aaojtctv. HEAVT SECTION STEEL ttciaaxocT aaoeaaa. Fission aaoouct 
•ETA aao u a u tata«* atLtast. coca MELEASE F*oa ^mn rut*, auiliaoD avast rests. nucLEaa SAFEIT 
laFoaaarivt rcatta. • » • OLO* uoaa Htai taansFfa-itAANATE EFFECTS, I INCALO* FUEL CLAOOinc cOLLaast 
STLOIES. i m o M i a nttaL-aarta oaioaTion KINETICS, AENOSOL an.cast AND i t M W M t aaoa laFaa FUEL. 
xtfca SNFEIT anaLTSIs w t atstaaca. aao at i l i a c - i t ta ia FOB »ia;a« aao aoj iLts. 

avaliaaiLItT - national TECHNICAL Inaoanarion scavitt . u. s . otaaatatai or conaeacE. SBNINCFIELO. »a. ?2ia>i 

atactoa. laa • H»SI • EntatT LEVEI a FISSION oajouci atLtast a caoss acta a »aoss caaaa a M i i u « . rue. 
ELtar.nl a NSIC a axdaooaa a »eat laaasfta a iiacamr a FaiLuac. CLADDING a NETAL aalta ^FACTION a /ia.onlua a 
ualOATion a a£a«.fua, Lara* a atauSOL a F ISSION aaooocf taaaaaoar a atactoa. are* a acciocat ANALFSIS a OESISN 
ca<Tt«ia a ait»cs aao f i a t F l t i l a u , a a« ANO 0 a t o w M a asarttT aaowiaa a njca 

iisrva 
rcc a« 
occcaata i«r* aoaj>«.t « I M . I W I I I Foa orrict o* auc>.e*a atwtaroar atstaaca aaocaaas at oaa aiosc wiTioaaL 
Laaoaatoat 

O.a aiost aarioam. laaoaatoar. I 'antsstt 
oamt./ta-S2aj a, is a»s. o t t . i»J» 

tais aa ofcatss afa>ati co— las saoar l i ro * ><«.• siataaaics or tat accoaavisnatats Oua lab THE 
aeata OH tat F K u n i i / . w a aaojtcts: HOOT stctioa stecc TccNajovo&T aaowiaa. r issioa aaooucT 
• i l l -JO «aaa* tatat* au.»asc. Loca atitast Faoa i.ra Fut i . avxliaoo avast TESTS. WUCIEM SOTCTT 
laroaaariun ctat ta . ptm atca ooaa acat taaasFea-scaaaaft f ' 'ECTs. I IOC*LOV FUEL ciaooiaG c«.i.«ast 
STUDIES, llaujwlua aETav-aaTEa oiloatioa a ia t t ics . ataosOL HEUEase aao taansaoar Faoa laraja FUCL. 
at«a saatt? aaaLTSIs aao acstaaia. aao utsiot cantata aoa aiaiac aao aojUES. 

a*a.k*ou.ltT - aatioaat. ft can lea-. laroaaaTioa SEavice. u. s . OEaaaTaEaT OF coaacacE. saaiacFIEi.0. va. n i a i 

atactoa. 1,0a a asst a tatac* Ltvti. a Fissloa aaoouCT atLtast a caoss sera a oaoss «aaaa a FAILUM*. rur-
fxtafat a able a aioaooaa a MEAT TaaasFea • / I a cat. or a Faiuiat. CLaooiac a at ta . aatca «cacrioa a IIBCONIUM a 
jaioanca a atactoa. iara> a aEaosoi • FISSIOH aaooiJCt laaasaoat a aE*£rn», area a ace lot at aaairsls a oesisa 
caif taia a aiacs aaB aiat Fl tunes a an ano o a a o w n a aSaFEtT aaocaaa a nJC> 

l i i l i ' 
cafacaat j» a accLaor ot • paati. at 
llaxoalba atfav-aasta uxioatioa aiatTics - I . tacaaoattar 
oaa aiott aatioaat. laaoaafoar, teantiSft 
iMm.-»ioi a. ro »«$, s t»a*. r a i t s . Fta. i«ra 

Tais atKoat Btscaisis tnt irEaaoaiTar ttcaNiaues osto in r*c ziacoaiua actaL-aatta onoatioa 
aim lies mogaaa. ftaataatLMtt atasuacatats la rat Jawtt too to 1500 c I I»»»-*TJI F» aat aaot la 
Tnact taatalaeafai. srsrtas: tao oaloarion aaaaaatuSCS aao THE anntacia* FuoaaCE uSEO la a 
coaock.aaT >»UOT OF THE OIFFUSIOH <tr o«»Sf» la K t i - i M u i g t . caatFuu-T CM.i«a*TE> at vs ar - iot 
•a THjaaocouavts aat taaioiCO la ALL raatf aaoaaaf us(s. aalLt A Ff-»» 0* vs FT-Jam an 
THtaaocuuFLt aao *a saricai. ataoaitta a*E u',10 la ADDITION I N THE ANNZALINS Fvaajacc. FrafuaES OF 
Tat EaaeaiacaiAi. srsTEas aiataimnw to rntaaocouFt.e INStaLkAtioa. TtaafaaTuM CunTaoc. tar 
aEasuaEaEaT>. tTC. aat otsOtlMO. AND aotcatiaL feaataafuaE-atasuaFatat tnttcm souaces aat 
oiscwssto I N uttaiL. 
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a»»a*> aa« fclvan- M a O M i a c t t a l a l t s t m tan aa*jn- K F K I O C I f t i U O ( l > l » M t a t a l s f i n * Boa 
aaaia* u « m > aavtas. I « I a* a coaatcr i i M r t a i i noacnfun fauatton ana tnt caMai i . i t * ar 
raaaainc • . • M U « . M I I iacia.a(aa* >vMt . ajsstaic aaavi cations or tna aaoti. I actio* ! > • • • 
start aau ra.-nsitm iMarmaat caicuaaricns as aarct as l a a i j n 0* * L I V S in near cacnanscas. 
s»H» tsfrintwan* tawiraant. ana aeatiws ataia. 

a a a i i a a l l t t v - nat ibnat I t c n l u i laaoanari^a* S l a v i c * . «#. s - oaanaralnt »** COanvacf* saoiaaja ic io . v a . * ? ! • • 

acaaa»w«t* a a o t a • • • i a y » f l < a i • Mmm.ltn.rn. a M i • a L j a . fa«B anasc • tnaoacf K a Invest I f ta f loa • FvT.i aaa • 
• l i a a a u "TwnavLK taai v s i s • jacoas • artala. I i f a t * r » 

ia*»»a 
r i a i i i rn 
auaatta*.* i i < m i « t aa«aat an aa'ia atactoa sartt* aaacnaat saonsaaao an tnt aMCttaa a«<_a.atOBT caantssioo** 

•tivixaA o» a a C i a w i i f rniwu. aawu- j iM iars 
a t M j t f aaxuan i a a » m . l a * ' * r a t t S 
ana..—1/aJ • • Jim r » s . «»as. I l i l . a c r s . a c * . i a r » 

• r<< • * " l i ; a« l n > » » consiMs or a c n H M i < » stalls 0* vaii-scaa.! anaaajcuaa rncanaa.-nTaaaui.it 
taataiatnt* navint, as lacia minawv *>.aaaoscs fat aancaarion or canfagaaniaa. aara fnaf can oc 
a**iit-> I U tat utvttoaninf aao vtair tcnilun j r a»«.r:l<a. auSCLS M S t a i t i a t amaoacna in aarca-
oaxiB awtttaa ..oat a n t a t s . fnt torr aaobaaa is a nucuaa l i s t aaosaaaj roa raw* 10 Int. I f M aata 
ic SMrvont assavsamnt ana laaaavtaanf or tn« i t a . T i i < ^ ax Moos j f l i - w t s real aaoict tnb ta i 
H « t i » i w» aatsswaiife aana a a i a t unota L K I caiiomons. taa. fmamaL rut is atnaviaa rapiaaa 
IS an l « i > a > l | j t i a t a i a f n t n i ane anatTf I t a . aaooian stSIMCO TO aaovlOf. lnr>aaa>irian on Tnt 
•anaviua or ataaroa f u l i i taasfa naaaak. orr-*uanaa.. ano acciotnr conoitions. rn*. acactaa 
rt»-aviua annua* tncuwasMs tmi « K K i i a asntcts 0* ancoictintv tat ajtiaoam ir nutecaa aoaca 
H K I C M taaota »?»aaft.* aancanat• aaa acciivrnr conoinons. 

a«ait.aaii.if» - u i i u v a tuMnicat. •ar<a«naTi>a« u m a . u. s- ataaaiafnt n» comnact. M insr i fLO. »a. I I I « I 

•H»ur • * i«nu« taansitai • i i r t is-aai • M I H K M . i.an • an ana o aaoeaaa • r j t i aoo • otnavioa a jacoas 

a i a n i n t iic-wicaa ataoar an aatta atac'oa sarifT aaoutaas jrunjuaao a* ' a * awCLtaa ar»va.aroa* caaals*loa>*$ 
ulaisicn or i a K i « i sart ir a»s»»atx. j u T - y « n a M 4 .ar t 

atn«J t r M A I I M «.o.» luana l * u s 
« H > - W « « • - i i4 *as. r> ra-»s. i n r i «s . la atrs. » ia . i*ra 

i l / " ' aatia macroa sartfr act ia l iKS »f.af jnnt , ouain* JJ IT raaouot scaTcaata !•»» aac suaaaaifta. 
!•* i M M " « . amaonaa l l s l st a n s or fra U I I K H I aoo-i n > ' aaoaaan nas aaorioro oat a raa 

i aa<.uaticn «r m u ri.oa > I * « M M aao anairsts or aiaiab noa atciafs aao avn# aiaroaaanCC* In 
i"i i v i •—«ig«an. aias\a*a«.nf I M « taint u s a-at oavuatto. tnt twtanai. rucis atnaaioa rata; a an 
coaantis tao aoat»-<ixa.lac-aisaatco rests J * aan-rrac ruti. aoos »o matstisatc cai'icat, " fa t 
nv« cnaaacffaisTics* anoti. s t r t t o n i M ano <tal> Katlon frroats a* tnt atactoa ataaaioa rwosaaa 
I M I W I J otatvoaatnt o» l a . srttni c(n»al(» c m , vaaaoatints roa t-at raaa-t C O M . atatrication 
or »tia»». anj atsucrs or tm aacocn a t c r t u •v.^'oalua caataiarnt. 

avaii.aaii.ii* - aatioaac i u " » u « . inrataatio* stavict, u. s . ocaaafainr or coaaaiact* *aaint» ifc * . »a. m a i 

actiotnt anairsis • conautia aaubaaa . nroaauiic awHrtis « io»f ivaa> • aacacroa. i.ao a asartf* a*Xkv*aa> • 
aLUaovan • a ano a n m t a u • ntat r u « . c a t ' K M » x>ca 

•l»laa 
jwaatiai * I i i " i K « a m n on »«tln acactoa sartt* r^a^mmn saonsoato a* lit nucctaa afeovaroar coaniMioaaa 
Division at mti'tvm sari I T n u i K a . o<f oata-otccaata i«r» 

at.avJti nucitaa corvran*. ioa««o racvs 
anca-auaao-uoi • • lar aa», aa taas. %a atrs* aa* tara 

t m aioaocan mat i «»wn< t rs i »r' i ts or ir+ smiscaif aoa-i t tsr aacnaaa *as coan.(tto. in ra« 
i ^ r t*j****. aa.^aaations acaf aaua ra» nonajuciraa r tst ine. rnt rntanat. rut is atnavioa aaocaaa 
coml lno a aoata-ccKa la* aisaatcn itsf aao an laaaoiarion t r r f c ts Ttst on aaa-1rat ami. atJBS. 
avciL i aiiuaaint /wo atairication erroats j r i m atac'oa ecnaviaa aaiaaaa inccuofo acvcvoata« 
nta « « . * » ! * aoutts tarn trtt anaaa coaaufin < >« . tuaaourinr* roa rnt raaa-s ano raaa-t conrs. 
i w f a j w i r.w aatoicf inc atactno ruf k atstauctin ino aao / iaca.0* ciaooim. atnavioa: an 
A M f i i j vT **usf-*.ara ruti ataavioa w*s aant usia*, raaa-f. 

» *« l i .a t . l i i " - Mat IO**L itcnnicav. inroaanTion stavin . u. s . otaaatamt or ennntace, saninoriCLO. va. » i a i 

a ano o rauwtaa . asartrr paowiaa • aocaua • r art is-aai • atactoa. Lr> • ri^ci aoo • acnavlcai • aver Man » 
ntaf faaasf-tw * cuai a*Fioooifa> svstta • coaajrta aacavaaa • HroaauLic anatvsis • H ĉa 

http://caMaii.it*
http://Mmm.ltn.rn
http://rncanaa.-nTaaaui.it
http://avaii.aaii.ii*


l l » l a * 
M U t U k i itoaana*. i n i x n m aaruai CM aatt-> axactja saatfv aaobaaas v n t u a ^ a* n* w c u a i n u i n a T 

ioaa>i*t icn-s O K i s i m » acattua saattt « « < • ( > . **auaat-aaa)c< !»»• 
acaoja.1 aaxttan coaaaaa. I IMHO t a u t 
ant a a a n - I H S •• i « w s , * j taa* . i l l * l - i . aa «=»v. jvac i»ra 

attta.t» oa tnt i t M X a . 1 aco-i aaaaaoaa mat taaniara m i H a i t i at 1 at in.. t«i t n » * antnontaB mat 
iw i . «ac i twat n o l o aa» - « i taaasaca t o n i i aa* i M i i / t a . a«a> aautainaa* U K T M I O» fnj 
H U U L T coaavtitv at'iuoo « » « taaanata »t>f t c * i t * aat w a a a i n ) aoa fat aoacta ano taaaitv 
• t t o M r t i w i t t » t * . tnt aiast acaawfi t«a tot* in int tgat aaotaan aas w t a » f i a . i . < tonavtrto aao 
w a m i m a a*.iuit> aac aatMnfto. avaa. latnaav a tvn . f i *a« <.ivca aoa t#ai ncn »-i aa f t t t . l a 
aca>-*a rest , aao !•« l a u a u n a a taaetts Moaiob t t i l * (a la; la ia ia . n u atnavioa aaocaaa. 
aosct a a i c a a i M aao vcaiticnlioa caaoat* nt»oar»o m M at at ton acnaaioa w m a i » l a t t aH 
catcaoui ur atiaaaxnaon oaoatt i . aao otatt-»»aint ca a nfa nrtaoni u a n aooci ia> i m - x a u 
ttaanarto a ioat . 

•aau.aait.itv - national, rtcnnttai. intoaaation M-mlct. w . i . otaaatnfnt aa coaatact. saaianf lt>.o. aa. M i a l 

a aao o aaueaaa • aiaatl t aajuaaja • aota^a » atatioa taanutnt • m,OF» i m i • atactoa. taa . aua. ago • 
•fnaaioa • aibaaanan • mat l a i m • coat ataioooinn t rs t ta . canautta aaouaaa « aroaaot.ic u a . m t • njca 

•IIOJJ 
caftta ja • aaf t t ja 
caatcf* oa tt-t*v* axocaa&cs on aia vtiocttv ai*rai-tutlant ca an uaaaxatt^ t a r aoo aaanvt 
w i t t u l aa l l ' i c aaatnacst Laos.. aitnva«o. • « « . 
oanx-iarj • . «• aa*. la a i t s , i ; aca». jan- i«ra 

aia v . i o t i t * aaoriLts. o a t i r a c taa*;aiaa;«rai._v ntaa > a i l k txitvc a a i u w t in an want aitD aoott 
0wa aw& aoo aune*.t. aat ccnaaaaa a l t " aafc-i vci.oi.itv aaoaiLCt oat ai at 3 m a aaioa taaaaiaant. a 
lOaaaaiten • > n v a aaot a l i a aataict lows aa tnt cjaaa coaavtca coot. ***. taataiat atat. a t t ia . f l 
•wticatto ( M I • »• a i a u a i ai.ot.UKa t.ox»fto aioaaa at faff n fao taio taactas tatat to a staea< 
n c . oiituaaaaau a l t - aaai lat. at.o> atveatat.. tacai-tat ata»taint • i h aaioa aatta taaraiafatai. 
aciua-ts aao «ota> ataatamni a ir* cooaa anfotctton* a<at 'ouno. 

•aaa.aait.ltT - nationat. ftcantcat. iatca>aafion st-ialct. w. 4. i K > u i a » i m coaaiacc. saoiacaitvo. aa. J/ iat 

nroaao.lt iaa*'laa.nl a aaactsa. aaa • aaattticac aoott. • aia • aioa iraal«.irt . »io« axutaaw • r>.oa. 
aa.ciacut.af ion » u w u i u aaucaaa. j in i fac • «o«i. fi. = a m i 

• I M K 
awaaa a • at.»in a • a^sc&ca f J • aeansfcin a 
at*Ct.oaatnt or a c a a u n a coot roa traaaat. »rro»ajiiCi u» acactoat itnoai tniao ovaattat.* aaoaaits acaoat aaan 

juac. |*>» 
aaooaiMvt* nations, taataiatoat. uatoa. aa 
anv-*oa»a ». •> aa-i. t i n t . acts. jan. !•»» 

avanaicat. tovutlon sencass naat occa laaLtntnfte to inticaafe l i au . raaxows.1 fat oat-oiacasloaat. 
taaniitnt g a i n at.ua COuarioas. tnt <PtD-#aaaaErca agoCLUafc u a . i > i oa tnaaaoj inaaunc 
taa» i i t» l i in im atacfoa coat aap •" ' < n » a i « « aaac ac«a coaaufto. taf coot M m o t f p 
aaa MX antoicrion aa fat ini t ial . Sftai. raft n«% OHn coaaicfto a i m aaCLlalaaat afaatWntatioa 
oa laoialuwaa, ataciga stsrta tuai m i ln l i . v«o»aaa put atfn otrtt-OrtB fo aatoict ca i lKat aioa 
t«a*n»ln& a aoa a ocaO-eaMO a i a t ; int Co- i ts atMa.lt aa«I acca coaaaato aao aovao la cooo 
acactaiat a i fn totacl/CO tcoa souflioat. laaataoar aaoacatits aoa i l amo atrta aao aatta aaaoa 
» * « acta cooto aae acaiai to. 

avau.aait.lff - aatioaaL rtcaaicat. laaoaaafio* ie-«»lC6. u. >. ocaaataxat oa coaaiacf. iaaincait io. aa. ? • • - . 

acojaavfts aaonaaa a acactoa, taa a alntaaai. aroaatn.ic aaactsit a infaaai laansicnt • taaasitat • aioa, too 
aaaM • faanta-OM aau»tatt a aafia aaaaa • njca 

l l » M I 
mm.tr a 
acacLoaatnt or • ccaaufta coot aoa t x t a a aroaautic« ua atacfoas ifnoai. aauafa ouaafta^t aaa^at*> a*»oar. 

M T - M t l i a m •* '» 
aaooaaWTCa nirionai. c»».. uarca. ».». 
aaL-auatn-Mtoo •• -ii aat . raas. a l t s . acat. a a * u i«ra 

frit awaaost aa rat aovaxto coot acati-aaneaf arwia acaoatto atar i t to caatraott • coaauua coot 
raa Inc aatoiclion rr fntaaaxroaaucic faantieaft la aarfa-COOLCO a j c u a at at roa t r t f f a t . suaiao 
Int ataoat ataioo, fat camcac Msowacr. or noa-cowKlwiua. aon-aoasofatout fao-aoatt aiatuatt 
sa LIOUIO aarta aao aarca »»aca aaoa a otao-ctoto, noaiionf a. traaiont aiat n«t « » » anacrno M O 
» m u g oa ftai • • * ! * oa tnt oaiaf mut* aoutt.. auat«K«>. toxuffoat. oarainto at tat ait-iaD oa 
cnaaacitaisfict. at»t auvao la tatitaac»o»«» a&attatai a i m taataiatntav oaia. lait iac tf(«or 
t l a l t coapltiont ram a a*a t r t t t a ano a natjaai. conviction 100a twvt »*tH tucc t t f met coaaufto. 

avalLnOlLirr - national, itcantcai ;naoaaaf|On st'vicf • u. S. ocaAarafat or can»ac». ^a»li<i»i«LO. va. aaiai 

a ana o a»u«aaa » saatft aao&aaa • atacfaa. cat a acoaauft* aaogaaa . i t « ( » a L xroaaulic anuvt i t a fataaai. 
ta lnt l tat > aaacrricai. aoott. • t toa . fao anatf • neat taaatata. aatuaat convection • n>c« • taaaiaoar 
aaoacalv a aarea vaaoa 

http://atvn.fi
http://�aau.aait.itv
http://vci.oi.itv
http://attia.fl
http://ai.ot.UKa
http://�aaa.aait.ltT
http://nroaao.lt
http://laa.nl
http://aa.ciacut.af
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« K I O I > » • • • MM. i i g m o u U M I I K T w w i U t t •»»«-! jctoaca i-o*cta»ta J i . i * n 
cjs ataaos s t i ta f f t i c taaaaafuav. a#a acatcj 
L * M - « M ^ - W I I • - «j t » h * j taas. ai r i^s* ••« *t- s . « M O * ! • » • 

<ia. « U > H > I . 1 * ? V . f a * I...S I t l M S C I f a t i r i c i w m n y r > O M t a D I V I S I O N tO SEDvC » * • r e C t f * 
» j a a a s t a j a C a l a > M U M W M U M M I . a t a t l u a Sa# t tT a a » f t O — H . I K 1 . f a l s » • « • « • l aO-MOCS * > « a . 
i«a» anj kaaaa M T t i r atsaaac*. 

aaata.asu.lt> - aafljaai. l u a i i u i l a d a M l i a i >(«>lu . u. s . otaaatacaf or COaaeaee. saaiartFICLO. »»- Z2I* I 

atcuta-T aaat**!^ • »is»tc»> anjouuct a%L.%*st » can.aai (.^atsiar a aaaLTtlcaa, »3OCL • Scisaic OCSICM • acacraa 
i a *a i • anacf j * . * i , a • aeacfiai- • • * • aeacfoa- mm* • K i l l * • saretii aaos, auCLCaa aatc*iai. • *JC« 

• •sail 
L < f i M > «C 
atacroa srrttv a*o rtoaaM-oty jua«fftaLT aaa^ae^s a**jaf» jaajuaav i-aa*cn J I • i*r* 
LOS a i a a c - s t l t a t t t - l l m i « l o w » afta a f a i c o 
Laaa-auatfr-ajir •« as a»s» i« taas. j * a i ts* r i aers* W T iar* 

ia> at * * saattr K U ' K K . laaaoato aasic oata n o attaoos nave acta i a u . » •" ta* rissloa MMOUCT 
« u « t cua*.. iaac. aao tiai CUM aas n i ls fa tatcutaft act. Casts or I K I H M M H M a l i n isotoaes 
>g> laaat • » • • •» • ! * • a a » > . »o» tHtaa)*.-ar.M>auiic aaatrsis OF fan w i l l r ioa l> era Safer* 
a*4iat«i.a. aa> laaacrto H l M B nas •> l a D K H m o t.i count Oat-Ola* as loaai. atsaes TO laCLWDC 'LOO 
I U M I Jua to an< ( a w i s . la i < f * sa--rfr > i » w c m **>« con f | auto o» f ts f in t tat atccasc 
nat ion or ••» Maw a coot. Slaata- i . tat a*>.r l-isarort t M t H M cross-section fat a fa ta l 
H H i l a i In a iMnoious acaoat aas tesfto n o >uiao to M BOTH accuaaft an© c r r i c i f a t . 

aaaltaaicifT - u i l i » a u i n i t u i M a a a > i i > M » I O . U. S . otaaaratnr or coaatact. vaincrieLD. » . M i n i 

a aas a aautnaa • " n u r t aw..wtaa • mtatfoa. i M • rissioa raoowct a i i l M t • c a a y m n o t n u » aaairricai. 
a m i • m o m . amnion • MtMt i i a . L » • fpa.aaa_ «T.java.ic anaMTSis « K o n w a » COalt i iMai MjaLTSts » 
•afai loa. taiaa » « l l u « < > u a t oisavafirt • HJC> 

• u a t a n a i . t * . C J i » l l a n . J» r i i m i w »«o» LOajb r i a l s usiiafr * laO-J'iei.O aOOCi 
l « > u i a u K. l<»t l> lc . ( .aaoialaaT. « « • acaico 
l.aaS-auaab-*J»a • ; I ] a»S . J l » a S . I * < l & s . T a » » i . au>T l * r » 

a I > U - * I I I . U "Outi ma lao-afNisi FiOas. la a iKn r>« Yaaoa aao LIOWIO awaits MI«C otrrtmrnt 
BfKSItirs. K L I K I I I I S I aaa> TCaataatuats. HAS j t ( a usco fo ca.CtM.aft rwC nasaiMi 3f> aatia raoa 
i c u >-|»i;. f>K ficuHiout is uittt fa >TJ«(« IC« I IT soivt f»c raansifat tauarioas raar covcaa THC 
Dr^aaics u» I at-. » « « . fa* H O I M S K i is a«.s«l»co • i m r i a l l i a al t anast t«aasi«l»as. 
lattaaaciai anicfioa. >aaf raansafa. » l * t a * i . «aitfioa> aao aaaaoaaiaft Sfaft (Ouafioas. Tax 
H M H v f - t cavcuiatiof.; aat cuaaaatu a i ta atasuaio i ls foa i ts or aafssuac. Tfaacaaruaa. aao 
volO a i a c f l u N . a a a a a a i t t a stia>T l a o i c a f t s l i t a t i » t | » t S C a s i f l v l t T Of r « aCSULrs fO l « 
vaaicis aarsicai •"•Mik vi^fo* 

avali.aaii.lfT - aafiooaL fftnaicai laauaaafiaa s f ' v l c t . u. s. otaaaifataf V cuaatact. Samac/It 1.0. »a. » i * l 

ajca • > i t> . fao raa^t • aiats aao aiat ' i f f i a o » fwaasiiar • (Ovation o» s f t a anasc enwu 

• i t n i 
a l a f C» • acafao aC 
•aviicatlua of a aa i f f - 'Lu* a m i tv. fiastiiai. ia s i » i » « »lat> 
los ai.aaos sciratif-ic i «o . . ai» ataico • o.s. KUCLEM a(6utafo*r coaaissioa 
•w-ua-Jt-aai • • i.a-»4»s-a> • - i» "as. / • f i w . iss^to j u i f i*r*. afisswco J I L T i«7» 

a ••IK o a « n i i * m M M . sma-DF. nas acta awl i lea to «H.«t. ' • « unSTt»BT. Tao-oiatnslOMM. touatlons 
c» acuca »ja a tao-aaast a l i lua t . fat equations s«.«ta aot aaSco oa rat o«l»f-*i.u« 
aaawoaiaatiON aao laciuuf a aiasf laaai i f los aooci. aao a GCnuat. oaiar >tt.ocirr c*Lcm.af ion. la 
inl» ataoai faf V H ' - W coOC is osi>o ram a >fJOT or fat HOtgorn or staaiem r ia ts 1alt1at.LT 
f 111(0 aifa aafta »• alba ffaataafuat aaa aafssuai. c « M ( o M l w t t n t aatMatto faai Snsa tat 
a t i a t i f t lavoaiaati or aaast faaasifioa aatt s. aiat r a u f i o a . pftirt aCLOCIf* aa*a|foot. aao otiaja 
• s w i vaaiafioas. fat coarufto at Suns aat aiso caaaaato a l fa l » n lalarat. oafa. (at.so see asic 
aci.tssi.ia au« maiaa. 1 

a«ali.asiviiv - naitoiai. l i t n u m i laroaaaiioa x ' v l c i . u. t. otraafaiaf or coaatace. saain«ri(io> »* . » M I 

a aao o a» .aaa » sartft raooaaa • acoaaurea aaovaaa a tauaflua a ari.oa> fro raase • oairf » H O T O O M a »aate 
caaac« • ccawaaisoa. fatoar aao n a t a l tact • at 'Clrx . a n a «jc« 
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LMKT aaa •atfaxaa.s 

•aiaa «M a fcailfcAi ax • •aaawia.ajaO at, 
cailicaL i i K i n t M i . atasuataknts *aa> a w f H > u otaat . iv* a caaca aaacst mt'-aom.9L* 'urn w c i r a i aaazssua* 

• t u b SICCLS. »«uala> juaaicaa.* • • « ! » a i > w . K M aj 
a i i i a L i cax—MS i *«s . . tmttt 
• a t - t a j * • - aa aov. a taas. 21 a i t s . a w s . <as«. i«r» 

a laO-MMnsiunav. »lairt—oa»»*a«a«. avajaait u n r i i t OF caaca M > H M I I * I aaa aa»ist is 
otacuato. Tan .caiuc** . * rests m r-« gwacstaauter coas«aa.*T to* aaaarsis or caac> aaacs* nave 
Man aajaruaato. a t u v a i a i M i a* caau nuaavanaa aat> aaatst • » iaa»axaai-i— aiafgaaa at tiaf. 
w i a u u n o> aavaaatroa Ma « t » coaaaao • • ! • taat-oiaajajsiajaaa. <aa.c*.»>rio»s faa«..»iaa> t>ai aav-
«<LOCiTr Maeajarac* o« tx is aattaiaa. a t t v A J l a K n a H a i i i at int M * « H ' OF a a m a a i . taat 
( a i c u u i l i M aat la. w a a i s w u . ' aooo accoao a n - rt« acasvataaats at caaca satca. aaatst iCaatfai 
aac taa. LOCAL M a l i * l a l l a M l i . 

AaAk.Aaii.trr - M I I I M « n u « l t » laaaaaariow s i n u t . u. s . ocaaatatM a* caaaacacc. m l a t f l l i g . »». m a i 

sicca. • arestiaac; • statss aaatvsis • aaavtuc*. ti^-rtiMjt a « aaa a aajor.aw • at tact, vata • caaca • aaaaissaaat 
a*ssn.» • jacuars 

MJSai 
* • *> * t a <-*•».€» at. a ia»ati aac a* • aaaMaca a* • '3a**.aa c a aaSfaritio aa 
caiticaa. t *J*a ia*»rs . ac a suae attars aao AajAcasts to ( S I W K » caaca aaacst anaaaasa.ow »o* a i u i a * aaissaat 

atssu. stal ls 
•attcaxt coiuaaaks t a a i . . otio 
aat-aaaat * - • • * « . . •>« •»>». * | r u s . a a K a ! • ' » 

a scales c» CJu.C-» aticas aat aaaoatto m c - • • a i M tax siuti ' icaac* or a • • taat at cat ascs t i l a 
lacatasia*. c a m aecocit*. Tac » > « ' a» aa. ra*. caaca. aaaaatatioa araaaloa. aaa* M aaart 
laataaaLit i is aaicn BCatier aaz (escalate la at T a n . a states or eaacaiatajis oja c a r t l v n t 
saeciaears aac Castanet, aa* cca* amo «i ta avn. aara. sevfaac oiar i c j i r i t s aw at (ax aware at o I N 
tMCSt n i i > , aaeaa. »•*• H W aacatiaei. yua i caaca catiasioas to raz > i m ••*.¥ cauaa.eo attar 
ei«»lc»a.ilts •» aaaiajt, accuearc caaca a t i j c i f r atasvaatacais aiaa tat g a m or aaaaaacatioa. 
aoottioaiat ao Jar a »oa ac>ja a>a<rt ofCa ca.i.*cteu> aao tac caaaaitft t i l o» data **a|Laa>.( to » a « 
is acaoatca. at iC t tcaataatwai laot <«*ci «3 is aeiaf i« i .T laocafaotait ae taaca afcacitt * i t n a 
a » » l a . i lauatasc staatiaav at aaout « • • • at 1-11. at ant ao occafatn a m u , f •• ! •• lacaiasiajai 
cavaca accotlfT. at a S C I M T L T ^Kfaia tcaacaatiatc l»ot » J K > aa akala aavtaan ta atcacast « • * 
<*A.ocit«. n « a t i K w u a u I I aa. t t t OTHA*It.*i.i.*i.iUO*c. caaca-failtiaticat toj.iaatst. is 
OlSCuSMO. 

n a u a i i i i K - watiaaaw n o m i u i i«aoaa«Tia» tcavtcc. u . s . oaraaaraiait oa caaaatacc. < a » m > l l i i ) . «a. m u 

MCaa. • K i l t o . • aaawrticak aooti a i ta t ts aajaiTSit • aaifMiaMticat. tacafafav • coaxaaticM • 
eacjotn/ocaCLOPacat • njca • caaca • aaxstuac n s M i i • jacoas 

•isatr 
|atca«iiaaaia.a» ttacss co*MCSfoa> caacaiaav or Majsi t i / (a i ta iwuss stcci. oaaMtt«a.t »a«.Mi« aiagat. oc'oata l -
occcaata J l . i»7» 

•aooaiaiata aatioaaA. t.aa.. laatoai. a>.v. 
am-Mx*? • • a*a aa>*. ix ' I t s . l» acrsi jaa. i*r» 

t>i<» is a a«v oaoaaaa jarst MttiajaV ttaatto. EJuiaatwt aats acia aammaKO aaa> w«a>. ta( as* 
aaaaaatus inat scaaniatv CLtCtaca catalcat. aaortci aas at,ataor n a k H U . raocjacacar aao aaiar 
tatatacat or »»r satciatas aas staatco. at t-ai saac t l^c. ao»« aas staauo oa coaavta.a 
tat.cut.ar leas ua tnt aorcatiat. pistaiautioas. 

aaaii.aait.irT - aatioaaa. ttcaaicat. laaoaaatioa Sfavict. u. s . Ofaaaraant at LU aaiact. sa»l«*»lf i » . < • . 2>iai 

• aao 0 aavocaaa • aslatss toaar.sicaa • acaaca . astctk.. Slaiacfss • coaaavrra i»aw.aaa • auca 

HJaia 
aaiac 09 a d a * * mm 
lasaccnoa V >avu.taa acacioa atLOIac •» acoustic taissioa 
u.s. autk<.>a pc6ut.aton" COaai ssioa • tcaxaav. aacaicaa acscaacn 0 I » . . lax . , alcts. l u . 
auwta « » J 9 - I » . as * F * . J raas. a» » i ts . acs. iar» 

rial Mat. o* tais anasi i n f l as t * a » o* a twitt rcaa aCSfaacn aaotaaa is to saga rtasiaiLItT aaa> 
OCMLoa towiaatnr oisicaj aaaaatrtws ram t i t . r iac. i» aaocf »*. aot oa nwcicaa aoata aia.iau m o s 
»T ataais o* acoustic taissioa. faCLUixo l» '-<ls acaoat is soae laraooucroaT latcaiac tnat aas 
am<lousu awaxisnio la I K r iast ixttaia acojar, aar i*rs. ia aoaitirn. C i r tas ix MKuaratar 10a 
u> oaa catioaarioa aao rag aaoOwCTlow ttsrs is laxiuofo. rial rcsr acsiar^ o r > i a i m r vw» raat 
l a - r a o u n aac <w a / i ' « mowtm »iai-«. a'Lns at araas at acoustic caissina is 'casiaxc a<«o 
aaactlCax.. afswa.ts sraoa rnar acarsric taissiua is »ear t>«ccrivt tr otricti ia, caaca lac frar 
» L « » ouc 1 ax. rrC atLb!M» aaociss. 

•vaiLaaicirr - aarioxa. rtcaaicat lafoaaariox service, u. s . ocaaaraiNt of oaaract . saaiasritLo. «a. m*t 

•a l tuat . aiat * acLOiao • rest . aONotstMuctlvc • caaaiaarioa • tcousrics • xjc> • catca a JACOBS 

http://otaat.iv*
http://AaAk.Aaii.trr
http://tat.cut.ar
http://aaaii.aait.irT


»•*« - J I 

• a» i . a M i U x n i i n • ia.t-a»a>t(S • i « 4 > a j « i « a i i a a w • njca • aaatssaac atssft.:. • aacoas 

•as'iaw j» iKiiaatdiait aatssox l*m\ is a aaaaa u r h i i i o» "9 aaoaaia. a aataaaa oavaftriat 
of I « M K U i is te> ofati><a> oa « • ! » » a m » m ffcacraa* aaa »l ( t la>. a* rcsnaa, m i n i o 
&laix>>*«>> aaw aal ia lat* >c t»ai a »ai 13 aanv can a* fsfaaalfeaf.* »^a taaa.uatiaa> Maafcxaat i l f a 
M vaatia o I I H I - N I I < aaaittaa i i w i w i t v a a aistCLS. »"••» is a a n ^ m w i r a iaat i or *•» 
« M I > 0 •»»!> « M K I *oaovtita aaw •**•. icat •«*>» o» T«« ax**a.i» a i m aasatct ra aa> » > ! • ? 
a««U) i »»a* tuat «a atacrc* a««.sitaaf »cs$«t.s. 

• • • i t w i u i t - M i i j N a n t i a ' C H i«aaaaalia» « « • ! « . J . s . M n a i a j a t op coaaaiact. saaiaawifio. »a. M m 

•nvsi . M a i i w a a s r n t » •ttMiaav • a aao o » aatan • aiacioa, iaa • aaacrjat mat, 1 a.is » stacss «aa>.TSls a 
MX* 

laaaa* 
aa-v***. J i • M I M W M at 
l l * * » t « * « I M V iM m l n a t i v a l Wm a l f falxfD a ^ / . i « . «OX . fl - f a a t a i a * * t a i s t a f t s a a K V U S 0» a a^a l a i a t f 
a i r - t l w U I M I I v a c a a aia#/i.t* OT a avav a l a a a f t a atrac^SO 

Oaa alv^a *allh»%at, taai>»alta»T. t iaaarvM* 
ja -v l -saaa • . l a j a a i . a * i l a a w j y y » u t < a <ai# I . a:c» l*r% 

i c a i ' i u Ciaaaim n > i i w i i t »e*> * • ! • • M i ' a l ia faO citnax* saact* ao/n.l> ariacaa*. K t i 

ail«i-> aau uaaa la • «» » M o» taaatTaa ca»la >*••.& Tat a N i i f aaf w f t s i exalt aas M a J* a 

tuoa-v aa« t i a u a n n • i i v i i a . • • n a t v i « » * ' H l • aao/.-x • H i m • laaaaaiaaa nataia jaa . aaajssuai acSMis 

l l » » » 
I I I -<• 
ajaaaat* •#?> a*a»t»* » •«!«•*% I f 11 *Q9 ^ l i f i oa «jcitaa avauiaroar acsfaac* aaoaataas ar aa« Mace ajafioaja*. 

L aa>a»alG»r 
oaa aiua*. U I I U M I laaaaaioaf. liaaatMtf 
0aaa.-ia-%jir »* ; r » « . «Kc» i t ' i 

I n l i » J u a i » at a w l ( O M > | « vaoaf 11 in * *a .t» waaaails i f l"l ic coaai 11-at wTi uuaiac !•» 
a^>>i» .»* •"• ' a i a i i K eaiM aaoj ic i t : - ta»r - . i tnoa i l l f i ncaaaioCT aaotaaa. r iss io* aaooutt 
• t i a aau ,aaaa laaafca a i n a*f . iat< a tn at» ««o" iaa » i » i . auLliaflo avasf t f s l t . auciCaa) sa*flT 
laauaaaiion n a n a , rmm a n out* -ajai i .»-. . ' .a-s>aaaatt f a a i t i s . iiacaurr »u»«. ciaaniva COXLaasc 
i i u i i . . iiacwaiiaa • m - i » i | » U I M M M a i a t i i r s . ataosax ad.law a*a> raaaisaoai 'nam \.mt*> 'u tX. 
mv* laaiiT a*ai » i is aao n v i a K i * . aao oa.*f*% c<«lifata aoa aiaia« aav mo/fa.!*. 

x t u a i l i i i i - a*fi<M>ak i i u n n n maoxaaiiiaa s>a«ici . u. >. etaaatamm oa caaataca. saaiaafit iD. »a. 77iai 

atailua- Law » >f>%i • i a m . t n v t i » f i rv ina aacK^ici aritatr. • oaoss M i a # Gao»s aaaaa • aalL^at* auc^ 
u i « m • asit, • ai.naooaia • raai t i * n « « • /lar.a.nr • aai iuai . ci.aooia» • atfaa. mntm a ia . l loo * tiacoalua * 
aii.Miii>h • atacioN. i a M • atacim • r twnw* aaon>i«-i itaasaoai » apacioa* aiaa * acciacai a*aiT5ls • acsiftaj 
c a i l l M i a « » | » r t aaru • I * ' ! r i f l l n o s • •*> a'»j -j a « ( M a a a a»a?ClT ^(K*Am * MJ€K 

I I t Jit 
rtf vo 
mtfaaia •«/> aontniT H M « H.MI» I O » O » » H « or aucnaa aatutaroaT a««aacn aao«aaas at oaa aio«c aafioaaL 
Laaoaaloa« 
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M«4. ' tm~ S*»J • . JS •*.»*- d * C H f ^ 

i « i i Mi^»tfc>^ Hfc>»j«r ( j M A i i a >*««t i t to « - * * . . * . M H « M U % C* ?• * ACCJA»LIs>t*c*»fs O M « I « . t * « 
• c * i " JK fnc ' I A L U V I M . i * * t •*••€./«<.**-- I ( M T U ( l l * t S IECL U O ^ f - j ^ T * • * ) « • * • • ftMSStO* »*OOuc f 
M l * MO «AMA f * * , T «tL = *S«* t-OCA <*«.! A*t * J C * LVN »| | f l . . MUtflftOD *X*%V H i U . H U U I W S * | H 
t ^ M M H A T l C H v t l t r t N . » » * W . C * 0OW* <^A* r a A M f r P t f t - S t ^ A f f A t t C * * c t t S . I I « « . O V » * * * . CL4*CK>|ft«. C a i « » M 
i l w O I l > , n - t c M , * « l * L - * A T t « w X l d * t l O N ( ! i « t l O . * * » Q S * » « * t . t * V AM» M M ^ t M T r - . O * I M F * * » . * » . 

A w A f e . M l l . M v - H A l i J \ A . r t C » H i * . U ( M * u W M ' K n * t « * l v * - *#- S . 0»«»A*t««*»? OF < 4 M M t a t < » %M|afrip* I t v O . * • « * * l * « 

M t A t t O * . * . • * • H i * I * ( H M t » t l • f f » l l M M M K r * * L t A * C • t l tOSS • * tA • «J*»SS ' ! • • • • * A l L « f « C . * i j € l 
£ i t « M • fc>:^ * a.u»ju«ik • - t * i f * A * * * e « • / I H I L O * • M i i j t f . CLaooi*«> • « t v « . «Atc* * t * t » t o * « • i$mcomt\m • 

1 1 4 * / * 
*JbA-»*M*«. L I • C"«A>«A f-m jm. • H U M St 
F L A A ^ C Z A £ C * ^ v I * M < H K « | | « I fON f •% A * A t , T * | » O* r i 4 ^ u ^ J « M * > * • ! fw » * * f r - f * ( » * * S « C T 5 
I I H A l V w t MA f •<•**« . « .A«. . C M « 1 « C * . t i t 
« i « - M n * • i *» •**>>- r * * s . F t * * * ^AM. i « r » 

**.A»*»t L « i l JL*tt% T?* STA*»S*S OWA TO MAMtmt l J l » ) f»» t f« »1 AWfcA V I W . »»< SF»* SSf * D « t 3 
I A l t * * * . -»«*.»»%»t. fcf*t»«S _'-» tO A » « » t 4 A f ^ t 9 | f * l « « f K l t ( ( N f t * MUt APpQ • • « * - A*B» StftffS* 
^v* TO r* .̂ •A-fiAricAs s* Mfct t i u o t***t a*.VJir p « m # « t « M t M » * I « c v ' » c * f « c r . »•« * * * * . * % • * 
• I I M W |*» * A V c D 3 » tMC 4 l » » t * * * t l A t . i * ^ A t l t > % S M V iw l * » V A t < S A*»0 VAH.t.% * A t M » * I N M On TnC 

C ^ l l J W l S i t 

« M i u a i t ^ * ^ « t%*** f .AL f» i t - * : » »c« f t * »*,/« • - 1« . m- ft* ic« l^tf *a*.oiAr< • ; « « f f « i t «AOf ^ « M * » t r i n.Aff 

^A« «aio^< VATIC^AA. i i f . . ^«A a:otoC. t-» 
J-tM. - f W - * < / * » . Jl +»%. 3 tA»>, 17 • I V * . JAM. I * r » 

4t**^«r u * * " ^ #*fi»*c*»to«. U « I A I L S JT *j«i«» AooiriijwAi. * - | W v . t . « i c « i^r«^« io i * *< tcsr * t s s < t s ••»*'•>*'• 

«w«j*r«*t * ->^.^*t-»» 4 f » j - T .,«. r*« f t a v r f c r < F < s»*«. >ti w w w <«>OW»M » J « J « A » - v c ^ t f « a » « i * f s 
»•* «|u^« i» l | . ,%»* . • « . , i iM * I O V t . I*» 

^•Nf. - r » - M / v »- 4 * «*^S. f A » k . r f * * . /a«k. I V^A 

<,«**»»! «.s»« <;i«««.t«%» tr« f i a i ^ v t M b r « v « \ : ' « * i f a > ( •!CMA<«ICV A%*x»sts A^D i *wis t i6 -At i *M^* f » * c t t 
3P HlltaM- ft •*» *At-.»»t »>I«|A)A«T *f*Ct^>* VATS* 0« C*SC« W*»»t-*OP •»• AC t o * V fSWl S t t ^ l . I l*Vf St | frA *f <^S 
c i ^ * ^ u u v •mfxviAft.s. H « i w » i v t ' f i f %vt • r i « A t l « » s . f«f»a»A» v w « (*«rt^*««At i n ^ s . A * O • • * . » 
- t l f - V » t f ; 3 - / U I A iffAtm-Wh* CAflC A At |(V«* * t *# *»•*<>••» J tf»t»M,WAtf S**«f * fl» A *«T#OV>«| t l C A(. 
»«w v * , , f i A ^ A I ^ S t #Af|,iJW» USCMU «1 r**3i*S ' ' - * 3 f u M t t f l l * l l * t • • # * I A t | f | S t V * SVf _ » I U ) | I | 
» • • »vjw» , . ff««v« M»Acvfic« **KK.»f**«» t<»3i:«i i t-*»t « >!«!».*• mmmt^m m * *# fTT I s l v < « | * v I * 
* - A i 'rfAif rtSViv, <»Ai« WXtafit U ( » - «* ( Mf | W l " « J» »•*> S*VCMt*% l^ A mwm r < r * | » 3 ^ * » f At 

•-SJ ^t '. » . 

ftaillulk!fT N « r | a < * A l f | t ~ * K A t I « l » t 4 f | j « t H v l t f . U . %• M ' M T « t ^ r O* COHWCACC • t M | M ( # l l l O . V * . 7 J I A I 

- t * < f o - UJ<< tai • * n oix.4, # lAAAoiAti^* r r s t i x . • * -«crt#- t fous*««»s • * n s s ' • * » f s v i « f * f s v f L S • >ACO»S 

J*^ - I "*t N»t |(.f,Al L MOlllf'IllMrT. l | M | M f t 
J^*« / ! » - -->•»* • . • , * • ? > , » t f l . | » f » 
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»w*in .m- r«t »4A*.U«I>W •-*•**. * tMi t i fv : -tea** vtcriQM t rc t i rtt—MtOfcT PHOfAw. * i t s to* *aao**cf 
• t u t«u !•*•>« «**««*> M U » I . -.at* i i t « v t r«o>i &•* 'at* , . 4%a.tt**t» • * • * * rests* «Ukif** i t v i tv 
t t f j M H t l i A L t * . r t M . •»»* mVCJt ^U*h « * * ! t.*.»*w4«»»-S*»>**»Tt I V M t l ^ - / iaL*vOT »J»L C.AOOIM COLlA-»SC 
sitrOit-v. /laitotiuki i t i a - M i m oaioaiiOR. -ii-tfrics* acaosOL But ts* a>*> tmmrnieomi *»o-» L-*»*•« i v t i . 
MT4* va» • ** M n r M » AM» atstMCf. aw ocsiw* c«iri.*i« #«• * i*t-«^ A**O worries. 

M . k u U i i i - M U J W K tt«.t«kica4. |N#ja«Bft»« sfavtCt • u- S- attvaara* wf Of CiaaaC*«. *•*•»«•# id.:*. * a . **•«>• 

* t « . l « - . (.AM* • -*M,t • i*»a%* LlVtL • ».S%1UJ» MORPCI ftlt-U • *>»OSS «C »a t> WK0SS •• • • • • f t l l l M . *|*«I. 
u t - t M * HVK • -K.«#*OIM% • « A T t * M V f * • / • • C * L I » * • ^ A I U M C . o.A»ei*w * •*•«*. •*te»» a i K i i > > • tt*c&mt*» • 
Oaldafl£-v * « t x i i > i . Lwa-a * a*-.o*Ok. • f I S S I a * M i u w t f l*«-*»AQai • A-ia*.raaj. •*»&« *> ACCIWv* *-*a*.w%l* • M S i c * 
O- i r t r t iA * •>•-•* V AND -»!•*» M f H * * S » • » *«H 9 > W U i • MJO • * S - # I I f —ma*— 

•AM >••.>%* -MfibfMi w m m a i T . ft»acs'Ste 
aa-na/*w*t(^i*-i •>. f> mm^w f t * . ! • > • 

i t w i f *- •?•<•«. 0*4 ««•> •* fk , -Mi | t« «aix>ati*m « ia* i ics» » H I M W atuia«i aa*> raaair-jaT *«fc« l a * * * •*«*.. . 
•»t4« w i l t I M I T M V AJVO atscaac*-. am» otsit-j* s.«ifta<i* ran •>!*>.•£. *»i» worries* 

i i r f m w l i M . i f M i a . •>•>• •LOVBC** <wat f-.A*>**t«-vf»-~*are f r e t ' s * / I * < H O T »«*t C I M C I « CO*A.aa*v 

« n t u i H i*>t •••toil* j * >*»(ir acAi-rvr fWMijfl i f# f»i r*-ic->-v«-*»o "-titi mrsvay * * *»> . * u * o 
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O U R I M E H I I O W l l . U U M 1 « l . TENNESSEE 
OBML/MUBcs/lM-ZI . . *s PRS. MAY 1»T» 

tMIS PMOGRFSS REPORT CONTAINS SHORT <1 TO * 7AGEI SUMMARIES 0 * THC U C O V L I M K a l S OUHIHG THE 
MJklM ON " * FOLLOWING OKI*. PWUECiS: HEAVY 3CCTOM SICCL TECHNOLOGY PROCMAR. FISSION PRODUCT 
EETA ANO t<MM EKMCV M l E S d LOCA RELEASE r t n l a > ' U . L . HULTINOD BU"!ST TESTS. NUCLEAR SMFETV 
INFMIMI ION CENTER. PRR BLOB. 0ORN HEAT TRAMSFER-SERAftATi' EFFECTS. ZIHC^OV FUEL CLADDING COLLAPSE 
STUDIES. ZiRCOHlUN METAL-RATER OAIDATIONI KINETICS* ACRO-OL RELEASE AND TRANSPORT FROM LUFM FUCL . 
MIGR SAFETT ANALYSIS AM> RESEARCH. AMD OESIGM CRITERIA FOH AIRING AMD NOZZLES. 

AVAILABILITY - NATIONAL TECHNICAL INFORMATION SEAVICE. U. S . DEPARTMENT OF COMHCBCE. SPRINGFIELD. r « . 2XIBI 

REACTOR. LRR • HSSI • ENERGY LEVEL • FISSION PRODUCT RELEASE • GROSS BETA • CROSS t i l l • FAILURE. F u C 
CLEMENT • NSIC • K O M I k a • WAT TRANSFER • ZIRCA.3V « FAILURE. CLAOOING * NETRL MATER NEACTION • ZIRCONIUM • 
OAlOATIO* • REACTOR. LRF8R • AEROSOL • FISSION PRODUCT I U U F M I • REACTOR. MTCII • ACCIDENT ANALYSIS • DESIGN 
C« TEA IA » PIPES AND PIPE FITTINCS • HI AND O PXOGRAM • (SAFETY M O U * > • HJCA 

: i « » 7 
MOORE SE • BRTSON J» 
PROGRESS REPORT FOH T » OCSIGM CM1TERM FOH PIPING ANO NOZZLES PROGRAM FOR THE ' » 0 OUARTERLT PERIODS JUL* I TO 

SEPT. JO ANO OCT. I TO DEC. S I . 1BTS 
IMA A IOC* NATIONAL LABORATORY. TEMNCSSCE 
OMNL/NuREG/IR-ia • • «3 RMS, 17 TAOS. I I F l » . it RE* S. JUNE l*V» 

PRECIS ARC GIvCH OF THE REPORTS PbBLlSHCO RY PROGRAM PERSONNEL ABOUT STRESSES AT K X I U S IN 
SPHERICAL SMELLS. ABOUT STRESSES AT OPENINGS IN CYLINDRICAL PRESSURE VESSELS. AOOUT STRESSES AT 
AND STRESS INDICES FOR NOZZLE ATTACHMENTS. RECOMMENDING STRESS INDICES FOR SOCKCT-«CLDIr.G 
FITTINGS. MEASURING AND ANALYZING STRESSES I N CVLIMDCR-TO-CVLINOCR JUNCTIONS. ASOJT STRESSES IN 
FLAT PLATES RITH ATTACHED RD^iLES. AND ABOUT STAESSiS IN AND FATIGUE FAILURE OF FORGE O TEES. 
SUMMARIES AAE ALSO PRESENTED OF MORS IN PACGRE SS UCALlNG MITH THE DEVELOPMENT OF STRESS INDICES 
ANC FLEKIBUITT FACTOMS FOR t l K H t AND THE DEVELOPMENT OF CODE RULES REGARDING ISOLATED AND 
CLOSELY SPACED NOZZLES IN CYLINDRICAL PRCSSUMe VESSELS. 

AVAILAOILITT - NATIONAL TECHNICAL INFOAMAT | i . 1 SERVICE. U. S . DEPARTMENT OF COMMERCE. SPRIMGFICLD. VA. ZZIRI 

« AND O PROGRAM » (STRESS ANALTSIS • PLATE • NDIZLE • (PIPES AND RIPE FITTINGS » (OESIGM CRITERIA • FAILURE. 
FATI6UE • CODES AND STANDARDS • HJCK 

IISJBO 
FIE GG 
MAV I VTA MONTHLY n,'-HLIGHlS FOH OFFICE OF NUCLEA* REGULATORY RESEARCH PROGRAMS AT OAK RIDGE NATIONAL LABORATORY 
OAK > I U i NATIONAL LAM*."* TORT. TENNESSEE 
OBML/NUNECSTH-.3A • • 24 PPS. JUL I IDT* 

THIS PROGRESS REPORT CONTAINS SHORT 11 TO 4 1AGCI SUMMARIES OF THF. ACCOMPLISHMENTS DURING THE 
•W1X ON THE FOLLUdNG ORNL PROJECTS: HEAVT SECTION STEEL TECHNOLOGY PROGRAM. FISSION PRODUCT 
•CIA AMD GAMMA ENERGY RELEASE. LOCA RELEASE F40H LRR FUEL. MULTIROD BURST TESTS. NUCLEAR SAFETY 
INFORMATION CENTER. PMR BLOMOCMN H ( A T TRANSFER-SEPARATE EFFECTS. {IRCALOV FUEL CLAOOING COLLAPSE 
STUDIES. /.INCONIUR MEIAL-MATER O I I O A T I O N KINETICS. AEROSOL RELEASE AND TRANSPORT FROM LMFBR FUEL. 
HTG1 SAFETY ANALYSIS AND RESEARCH. AND DESIGN CRITERIA FOR PIPING AND NOZZLES. 

AVAILABILITY - NATIONAL TECHNICAL INTORMTION SERVICE. •>• S. DEPARTMENT OF COMMERCE. SPRlNGFiELO. VA. ZZ I3 I 

NCACTOM. IFR » HSST » ENERGr LEVEL • FISSION PRODUCT RELEASE * GROSS BETA . GR3SS GAMMA • FAILURE. Fu2L 
ELEMENT » NSIC • BLORDOMN • n IA l TRANSFER • ZIMCALOY • FAILURE. CLADDING » HETAL WATCH REACTION » ZjRCMIUM » 
OAIOAIIOA f REACTOR. LMF BR * AEROSOL • FISSION PR3DUCT TRANSPORT • REACTOR. HTGR » ACCIDENT ANALYSIS • OFSIGN 
CRITERIA • PIPES AND PIPE FITTINGS • • • ANO 0 PROGRAR • (SAFETY PROGRAM • HJCX 

I ISJRI 
FEE toG 
JUNE IV7A ROHTHLY HIGHLIGHTS FOR OFFICE Of NUCLEAH HEGULATORY RESEARCH PROGRAMS AT OAK RIOGE NATIONAL 

LABORATORY 
OAK RIDGE NATIONAL LABORATORY. TENNESSEE 
URNL/HUKEC/IM-AO « . l< PPS. JULY l * T » 

T H I S PROGRESS REPORT CONTAINS SHORT < I TO * P A G E I SUMMARIES OF THE ACCUMPLISHMENTS D U R I N G T I C 
M A T H OM THE FOLLOWING OANL P R O L K T S : HEAVY S E C T I O N STEEL TECHNOLOGY PROGRAR. F I S S I O N PRODUCT 
BETA AND GAMMA ENERGY R E L E A S E . LOCA RELEASE FMOM LMR FUEL . MULTIROO BURST T E S T S . NUCLEAR S J F ' T Y 
INFORMATION C E N T E R . PVR BLOVOOMN HEAT TRANSFF4-SCPARATC E F F E C T S . Z IRCALOY PLRTL C L A O D I N G COLLAPSE 
S T L O I E S . Z I R C O N I U M METAL-RATER O H I O A T I O N ( I W E T I C S . AEROSOL RELEASE AND TRANSPORT FROM LMFBR FUCL . 
HTGR SAFETY A N A L Y S I S AND RESEARCH, AND O E S I G N C R I T E R I A FUR P I P I N G AND N O / Z L C S . 

A V A I L A B I L I T Y - NAT IUNAL TECHNICOL IMFOHAATION S C I V I C T , U . S . DEPARTMENT OF COMMERCE. S P R I N G F I E L D . V A . Z Z I 6 I 

R E A C T L I . LVR > HSST • ENERGY LEVEL » F I S S I O N P R O O U C RELEASE • GROSS BETA • GROSS GARRA • F A I L U R E . FUEL 
CLEMENT • N S I C • HLOROOVN • HEAT TRANSFER • I I M C A L D V • F A I L U R E . C L A D O I N G • METAL RATER R E A C T I O N • Z I R C O N I U M « 
O K I O A T I O K » REACTOR. LHFBR • AERR&OL * F I S S I O N PRUOJCT TRANSPORT • REACTOR. HTGR • 4 C C I 0 E N T A N A L Y S I S * D E S I G N 
CRITELLLA • P I P E S ANO P I P E F I T T I N G S * »R ANO O PROGRAM > ( S A F E T Y PROGRAN • HJCK 
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: i * * s j 
W I S I C l OF aCACIlMl S A F E T Y . O u M T t a L V BEBO»T. JULY - S t P T F a B E B 1 » T » 
AAGL>NNE KATICHAL LABQBATOaY. I L L I A O I S 
A N L - 7 A - * • . ZS F * S * A F I G S . * l « 4 H > S E P T . l * T % 

T a l l UUAaTtaLT M O U K S 1 aCPOVT MlBMABIZCS *9BK OTME I N A « . O l F « NATIONAL L M t * . TOJBV'S APPLIED 
P H Y S I C S o l i l s i O N F O B T H E O I V I S I C M O F B E A C T O B S A F T Y A E S E A B C H O F T H E U . S . N U C L E T B B E G U L A T O B T 
coaa iss io* C U B I N G THE BBMIKS OF JULT-SE«MCN»CU l » » s . I T m e m o e s BCPOBTS ON aCACioa SAFETY 
BCSEABCH ANO TECHNICAL COOBDINlT TOM OF THE BS-1 SAFETY ANALYSIS PBOGBaA BY A t W M S OF THE aCACTO* 
SAFETY A W W I M L S G H Q U P . aSHTC CABLO ANALYSIS OF S A F E T T - a C L A I I O c a i U C A L ASSCNBLY C « a ( a i a E a T S • » 
BCPSEBS OP I H ( I M . O B E T I C A L FAST f * A C I U * P r t i S I C J GB:)UP. AND P^ANnCM. OF DEHO S A F C I V - a t L A T C O 
C R I T I C A L t a p t a s a t H t s BY HCBBCBS OF THE it*? PUBEB aEacroa I Z B R J P L A N N I N G AMO E X P C B I B C N T S caoup. 

A V A U . A a l l . t I T - NATIONAL TECHNICAL IHFOAAaTlON S C A V I C E . U . S . OEPABTaEHT OF CtBTNENCE. S a a i M « F | E L O . V A . 7 7 1 * 1 

ACCIDENT A N A L Y S I S » HEACTOR. F A S T • CUBE COAPONEWTS » REACTOB A M Y S I C S • SAFCTT A N A L Y S I S • ZPA J I C A F J • HJCK • 
PUBPS 

I I I J V A 
P H Y S I C S OF BEACTUM S A F E T Y ; QUABTEBLV REPORT O C T . - D E C . l a s * 
• O W m NATIONAL LABOaaTONV. I L L I G N I S 
A N L - 7 B - I J • • 2 1 P P S . A TABS. I O F I G S . OCC. I « T S 

T H I S OUAHTIBLY PBOGBESS REPORT suaaaaizEs •oa* DONE I N A K I M E N A T I O N * , LABOBATOBY'S A P P L I E D 
PHYSICS D I V I S I O N FOB THE D I V I S I O N OF REACTOR SAFCTT aCSCABCH OF THE U . S . H B C I T t H U . U O C * 
BCPOATS ON BEACTOB SAFETY a t * > A R C r t ANO TECHNICAL CODTOINATION OF THE RSB SAFCTT ANALYSIS PBOGBAN 
BY BEBBEBS OF THE BCACTOTI S A I r T - APPRAISALS GBOUP. BONTC CABLO ANALYSIS OF S * F * T V - B F | A T F O 
L B I T I C A L AS54.BBLT EAPEBIBCAT* a» a t a a E a S OF THt T H f Q P f T I ^ A * . rAST ACACTUB P t tTS ICS GBOUP. ANO 
P L A N N I N G OF OEBO S A F E I T - R E L A T E O O T I I I L A L C X A C ^ I B E N T S BY NCNBCBS ..« THE Z E B O POBEB BEACTOB 
PLANNING ANO E A P E K I B I N T S C N O U - . 

A V A I L A B I L I T Y - NATIONAL T E C H H I C A L I N F O a B A H O N S E R V I C E . U . S . DEPARTMENT OF COABETKE. S P R I N G F I E L D , V A . Z Z I A I 

C B I T I C A L ASSCBBLT • B E A C O N , F A S T » ACACTOK CONTROL • ZPB V I C A F I • ZPB a I C A F I • C B I T I C A L I T Y EXPERIMENT • 
HUNT* LAHLU • S A r r T T C V A L U A I I Q A ) » REACTOR PHYSICS • B ANO O PBOGBAa • ZPB 3 tCAP I « JACOBS 

I f 7 A A A 
P I Z Z I C A PA • B C N E L E Y OA 
SVNBUBN-~A I A S i - h r . ~ C t ON FuEL-CYCLE PAOGOAB 
AasONNE NATIONAL LABOBAIOBT. I L L I N O I S 
ANL-ra- i« » . AA P P S . » T A B S . • F I G S , a B C F S . J A N . i « r » 

THE STMIUBN COBPUTEB PBOUIAB FOB FAST BCACroaS a l L L CALCULATE ALL THE NCUTBONICS NtCCSSABY T3 
COAPlEfELY C H A B A C I C P I / E THE C O U I L I B B I U N CTCLE AS BELL AS THE S T M T U P TO C O U I L I S B I U B CYCLES. THE 
PBCfcaAB«S BUN I I B E I S YEBY SHOBT AHO T H I S BAACS THE aaOWTAB PABTICULABLY SUITABLE FOB S V B Y E Y OF 
P A k A a t T R I C S T U D I E S . I T CAN SEABCH ON THE CYCLE T INE FOB A S P E C I F I E D SUBNUP. FOB T HC S H | B CONTBOL 
AfCCSSABY FOB C a i T I C A L I T T AS YELL AS FCEO CNBICHaCNTS ANO THE CNBICNAXHr B A T I O A8JNC CUBC ZOKSS. 
STABUBN SYNTHESIZES I N A YtNY SIBPLE FASHlOV T H I ONE-OIBENSIONAL ' L U # S I N BAOIAL ""• ' F I A L 
CECBEIBY TU ACHIEVE AN APPBOXIaaTE T ao—OI BE NSIONAL SOLUTION P H I C H A U W E S V t S Y aELL I I T H THE EXACT 
TaC-DIAENSIONAL SOLUTION C H I N B C A S u B l a a BeblONAL INTCCAIATCO O U A N T I T I C S . 

•COBP'JTCP PBO&BAB • AaEACTOB. F^ST • FUEL BUBNUP » AFuEL CTCLE 

I I J A O J 
ABBSTBOA^ OB » M* .dFUS> 6T • C4BACB AH 
CAPLOSIVC I N l t B A C T I O N OF BOLTEN UOZ ABO L I O U l O SODIUN 
AB«ONNE NATIONAL LABUBAIOBY. I L L I N O I S 
A N L - T 6 - 2 A • • I S P f S . I TABS. 2 F I G S . S B ( F S . NABCH 1 4 7 6 

O f S C M i a t S A CONTINUATION OF THE i B X aEPuBTEO IK A N L ' T S M . I N T C B A C T ION OF SOOIUN • • TH B O . TEN UOZ 
ANO STAINLESS STEEL USING A OBOPPING BODE OF LONTACT. I N THF CUTMENT STuOT. SOOlUB «AS INJECTED 
I A I O A V O L OF aOLTEN U O * . THE EAFWIBTiNr CONSISTENTLY PBOOUCCO VAPD4 F aPLOSI ONS. BOTH V ITH THE 
I N J E C T I O N N f i r / I F AIIOVF AND BFNEATH THE SUBFACt OF THE UOZ. ALTHOUGH TnE C F F I C I C B C Y OF THE 
CCKVEPSION OF IHEBBAL TO BECHANICAL ENEBGr PAS SBALL (OuC I N PABT TO VCBY COMSCavATIYC DATA 
ANALYSIS ANO AN I N E F F I C I E N T G f O B C T a r i . THE BCSULTS O I D OEBONSTBATE THAT THCBE I S NO I N T B l N S I C 
BEASCN AHY REACTOB BATEBIALS CANNOT PMOOUCC A VAPOB E APLOSI O N . 

A V A I L A B t L l l T - NATIONAL TECHNICAL I N F O B P A f l O N S E X Y I C L . U . S . OCPABTaENT OF CUBafBCC. S P B I N G F I C L O . V A . Z Z I a l 

E A P L O S I t N • FUEL BELTOOAN • SOOIUF * B O L T E N F U E L • H I G H TCBPFBATuaC • VAFOA K»E SSU»C • U T A N l u a OIOAIOC A FuCL 
CJOLANT I N K M A C r i K N ' JACOBS 
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HUBBEL HH • P I Z I I C A PA • «At I AvL I AH 
STUDIES Of UNPHOTECTEO L U S S - 0 : - F L O B ACCIDENTS row TNC CL INCH RIVEB BBEEOCB BEACIOB 
ABGONW NATIONAL LABOBATOBY. I L L I N O I S 
A N L ' / A ' S I • « J * P P S . 9 TABS. IA P I G * . 21 ACF S . APBlL 1 » T » 
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1 1 4 2 ) 3 ACONTINUEu* 
IMC siuoits OF tap* LUF ACCIDENTS RITH SAS 3* cuoc INOICATED THAT THESE* ACCIOFNTS do MOT LEAD YO 

( U K U K U > W VIOLENT U I S A S S E B B L T . SIUOV 3F U K H PIPE RuPTURC ACCIDENTS « | f M SCMAP INOICATED 
THAT P I N n a m DENSITY «NO FUEL-CLAD CONDUCTANCE »ERC IMPORTANT PARAMETERS :N DETERMINING a u r 
C C U . A N I F L O * PATE RAS N C t O t b TO PREVENT » J I L I H 4 A F T t P THE RUPTURE. I T APPEARS T M 1 FOP TNC CPBR 
• I 4 H ENGINE ERIAG HUT CHANNEL FACTORS APE CONSIDERED. T H I S FRACTION ROULO HAVE TO EXCEED » S » . 

D l l l U U I I I - NATIONAL TECHNICAL I NFOPMXT | ON X » K t . U. S . M l > « l « N I OP COMMERCE. S P " I NGF I E l O . V A . » l « l 

CI-IMCM R I V E R I L M T M P I • A C C I D t N f . *.OSS C * f l M • W < C I I » . l « » • COMPUTE* PROGRAM. D I G I T A L • ANALYTICAL AHJDCL 
• F A I L U P t . P I I ' E • MODEL. PHYSICAL • S0CIUM • FUEL ME L TOupM • B O I L I N G 

I IS3S2 
PHVSILS OF REACIUM SAFETY. QUARTERLY REPORT. JANUARY-MARCH 1 * 7 * 
ARGON** F.ATICMAL L A M U P A I O P T . i L L l P - C I S 
A N L - F A - F ? • . A3 P P S . 13 TAPS. 9 F I G S . 2 3 PEF S . IPFR 

STUDIES Of UOuBLE-EMjEG P I P t RUPTURE ACCIDENTS P I T H SCRAM HAVE M E M PAJE POP TMC :»•»> US ING THE 
I . C N u U c . I T * R S F U U A V I I I P I COOLANT B O I L I N G P I L L OCCUP I N T H € OEM) MODEL 'HOY • CHANNEL. B H I C H 
H K l W i ENGINEERING nOT-CMMREL FACTORS. U O J I I . A SECONDS AFTER A OOUPLE-EMDEO aupTuRE OP THE 
I M . I I H U Z / L E . THE E P I C FuEL-COOLANT I N I E P A C T I O N CODE IS OPERATIONAL PRO T I E L O S STAPLE RESULTS 
FOP AN UNVOIOED CHANNEL AMD A CI. AO P I P ONLY ONC POOC LONG. A MEETING PAS HELD AT APGOMNE ON 
A P P I L S I H AND ATM TO A l l E P P T TO ACHIEVE A CONSENSUS THAT R E C R I I ICAL I T T I S MD LONGER A L I F E ISSUE 
FOP L P F P ' * S . auT T H I S GOAL MAS NOT A T T A I N E D . A F.ET UNCERTAINTY I S avCTMER OP NOT A STAPLE CRUST 
OF FROZE. FuCL P I L L FORP AT THE PUT TOM ANO S I D E S OF A S O I L I N G PuEL /STEEL POOL. 

A V A I L A B I L I T Y - NATIUHAL TECHNICAL INFORMATION S E R V I C E . U . S . DEPARTMENT OF COMMERCE. S P R I N G F I E L D . F A . M I t l 

P AMU 0 PPOGMAM » SAFETY PROGRAM * ^REACTOR. LMFBR • CLINCH - I v E P I L P F O P I * PPf AC Tga P H Y S I C S t COMPUTFR 
PROGRAM • ZPR V ! C A F ( . C P I T I C A L I T T EXPERIMENT • « U ! L COOLANT INTERACTION A HJCK • AACCIOEMT ANALFSIS 

1 1 Z 3 4 7 
REED LU » G l t S t x E JA • JOROAN n 
EFFECTS OF PAOIAT ION ON AEROSOL BEHAVIOR 
BATTELLE COLUROuS L A P S . . OHIO 
P R I - N U R E 6 - I * A 3 • • Z « P P S . A T A P S . I V P E T S . OCC. I P . l » T » 

t i e r OF INT. PHYSICAL SCHEMES PPESCMTEO I N T H I S REPORT AS EXERTING POSSIBLE INFLUCNCES ON THE 
BEHAVIOR OF AEROSOL PARTICLES I N POSTULATED ACCIDENT S ITUATIONS HAVE BEEN FOUND TO BE N E G L I G I B L E . 

I T I S F E L l THAT LOCALIZED "HOT SPOTS' P I T H I N MOMC ONOUC T I V E OUST LAYERS OP AGGLOMERATES P A T . I N 
F P C T . LEAD TO PARTICLE E J E C T I O N S . THE SCHFRE REQUIRES V E R I F I C A T I O N THAT. I N D E E D . LOCALIZED 'HOT 
SPOTS' JO E X I S T I N THE OUST L A T E * ANO THAT THE PARTICLES I N THE 'HOT SPOTS* P E T R I * THE I4 CHAPGC 
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