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R E A C T O R S 

CRITICAL SEPARATION BETWEEN SUBCRITICAL CLUS-
TERS OF LOW ENRICHED UOj RODS IN WATER WITH 
FIXED NEUTRON POISONS 

S. R. Bierman (right) (BS, chemical engineering, Texas Tech-
nological University, 1956; MS, nuclear engineering, University 
of Washington, 1963) has been involved bo th in the chemical 
processing industry and in criticaUty research and analysis. He 
is currently a staff scientist at the Critical Mass Laboratory at 
Battelle-Pacific Northwest Laboratories (PNL), where he has 
been active in bo th the generation of basic experimental criti-
cality data and the utilization of these data in performing 
criticahty analyses of production plant systems. He is currently 
vice-chairman of the Nuclear Criticality Safety Division of the 
American Nuclear Society (ANS). B. M. Durst (center) (BS, 
physics, University of Washington, 1971; MS, nuclear engineer-
ing, Louisiana State University, 1974) is a research scientist at 
PNL, where he has been actively involved in the generation 
of basic experimental and computat ional criticality data. 
E. Duane Clayton (left) (PhD, physics, University of Oregon, 
1952) is currently associate manager of criticality analysis at 
PNL and is a research associate professor in the University of 
Washington's Department of Nuclear Engineering. He is a 
pioneer in criticality studies with plutonium, and since its 
inception in 1961, has been director of the Plutonium Critical 
Mass Laboratory of PNL. He is currently chairman of Work 
Groups 12 and 15 within Subcommittee ANS-8 (Fissionable 
Materials Outside Reactors) of the ANS Standards Committees. 
His current technical interests include most aspects of criticality 
measurements and studies. 

S. R. Bierman 
B. M. Durst 
E. D. Clayton 

INTERCOMPARISON OF AUTO- AND CROSS-POWER 
SPECTRAL DENSITY SURVEILLANCE SYSTEMS FOR 
SODIUM BOILING DETECTION IN FAST REACTORS 

Joachim Ehrhardt (PhD, mechanical engineering, University of 
Karlsruhe, 1975) is a physicist at the Insti tut ftir Neutronen-
physik und Reaktortechnik, Kemforschungszentrum Karlsruhe, 
Federal Republic of Germany. He works in the area of reactor 
noise analysis, especially in investigating methods for the detec-
tion of reactor malfunct ions and the interpretation of time-
dependent power noise spectra. 

Joachim Ehrhardt 



C H A R A C T E R I Z A T I O N OF FRAGMENTED FUEL FROM A S". Gross 
T H E R M A L FUEL-SODIUM INTERACTION D. Vollath 

Sigurd Gross ( t op ) (Dipl . Ing., chemical engineering, Universi ty 
of Kar ls ruhe , 1972) has been e m p l o y e d at t he Kernfo r schungs -
z e n t r u m Kar l s ruhe ( K F K ) in t h e Federa l R e p u b l i c of G e r m a n y 
since 1972, work ing in t he field of fas t b r eede r sa fe ty experi-
men t s . He is n o w a s ta f f m e m b e r of the K F K Fas t Breeder 
Project . Dieter Vollath (Dr. Phys. , Technica l Universi ty of 
Vienna , 1965 ; Univ. Doz. , ceramics, Technica l Universi ty of 
Vienna , 1976) has worked since 1965 in the Ins t i t u t e f o r 
Material Science and Sol id-State Physics a t K F K , work ing 
o n the p rope r t i e s of fue l . He n o w works main ly o n the develop-
m e n t of n e w m e t h o d s f o r qua l i ty con t ro l of fue l and i ts re la t ion 
t o opera t ing behavior . 

HYDROGEN TRANSPORT IN A T O R O I D A L PLASMA 
USING MULTIGROUP DISCRETE-ORDINATES METHOD-
OLOGY 

B. R. Wienke ( t o p ) (PhD, theore t ica l physics . N o r t h w e s t e r n 
Univers i ty , 1970) has been a s taf f m e m b e r in t he Theore t i ca l 
Division of t h e Los A l a m o s Scient i f ic L a b o r a t o r y ( L A S L ) since 
1973. His in teres ts lie in t h e areas of par t i c le /nuc lear t heo ry , 
t r anspo r t , and c o m p u t a t i o n a l physics . W. F. Miller, Jr. ( cen te r ) 
(PhD, nuc lear engineer ing. N o r t h w e s t e r n Univers i ty) is g r o u p 
leader of t h e T r a n s p o r t and R e a c t o r T h e o r y G r o u p at L A S L 
and has been at L A S L since 1974 . His research in teres ts are in 
numer ica l m o d e l i n g par t ic le t r anspo r t , r ad ia t ion shielding, and 
radioact ive was te m a n a g e m e n t . T. J. Seed ( b o t t o m ) (PhD, 
nuc lea r engineer ing. Universi ty of Washington at Seat t le , 1975) 
has been a s taf f m e m b e r a t L A S L since 1975. His work has been 
in t h e area of n e u t r o n t r anspo r t m e t h o d s and code develop-
m e n t . 

B. R. Wienke 
W. F. Miller, Jr. 
T. J. Seed 

R E A C T O R S I T I N G 

LOSS-OF-COOLANT ACCIDENTS IN SMALL COMPACT R. C. Sanders 
NUCLEAR REACTORS G. E. Mueller 

R. C. Sanders ( t o p ) (ScD, nuc lear engineering, Massachuset t s 
In s t i t u t e of Techno logy , 1970) is an assistant p ro fes so r of 
nuc lear engineering at t he Universi ty of Missouri-Rolla. He 
previously worked in t he Division of Naval Reac to r s of t he U.S. 
D e p a r t m e n t of Energy , where he pa r t i c ipa ted in f luid sys tems 
design fo r nuc lear p ropu l s ion plants . His cu r ren t in teres ts in-
c lude reac to r s a fe ty , r eac to r thermal -hydraul ics , and waste hea t 
u t i l iza t ion . G. E. Mueller (MS, nuc lear engineer ing. Universi ty 
of Missouri-Rolla, 1977) is a g radua te i n s t ruc to r and P h D candi-
d a t e in nuc lear engineer ing at t h e Universi ty of Missouri-Rolla. 
His cu r ren t in teres ts include reac to r sa fe ty and r eac to r thermal -
hydraul ics . 



C H E M I C A L P R O C E S S I N G 

TRACER TECHNIQUES FOR THE INPUT ACCOUNTA-
BIL ITY OF PLUTONIUM IN REPROCESSING PLANTS: 
MAGTRAP A N D LEADTRAP 

C. K. Mathews ( t op , r ight) (PhD, nuc lear chemis t ry , McMaster , 
1964) has unt i l recent ly headed the Mass S p e c t r o m e t r y Sec t ion 
in t he Rad iochemis t ry Division of t h e B h a b h a A t o m i c Research 
Cen t re ( B A R C ) , B o m b a y . His f ields of in te res t inc lude post i r ra-
d ia t ion s tudies , nuc lear mater ia l accoun t ing , and s tudies on 
nuc lear fission. More recen t ly , he has moved t o the R e a c t o r 
Research Cen t r e , K a l p a k k a m , Tami l N a d u , t o head the Radio-
chemis t ry Labo ra to ry there . H. C. Jain ( t o p , l e f t ) (PhD, chem-
is t ry , B o m b a y , 1971) is cur rent ly responsible f o r t he Mass 
S p e c t r o m e t r y G r o u p in t he Rad iochemis t ry Division at BARC. 
He worked on fission and so lu t ion chemis t ry of ac t in ides and 
had 15 m o n t h s of t raining in the field of solvent e x t r a c t i o n of 
act inides at the University of Liege, Belgium. V . D. Kavimandan 
( b o t t o m , r ight) (MS, chemis t ry , Banaras , 1961) is cur ren t ly 
work ing in the field of mass s p e c t r o m e t r y and analyt ical w o r k 
connec t ed wi th t he nuclear fue l cycle at BARC. His prev ious 
exper ience inc luded ca ta ly t ic ox ida t ion of pa ra f f i n s and chem-
ical m e t h o d s f o r the es t ima t ion of p l u t o n i u m . S. K. Aggarwal 
( b o t t o m , l e f t ) (BS, honor s , G u r u Nanak , 1972) is cur ren t ly 
work ing in the appl ica t ions of mass s p e c t r o m e t r y and a lpha 
s p e c t r o m e t r y t o various p r o b l e m s in nuclear fue l cycle and 
nuc lear da ta m e a s u r e m e n t at BARC. His previous exper i ence 
inc luded r ad iomet r i c m e t h o d s fo r t he d e t e r m i n a t i o n of acti-
nides and a u t o m a t i o n of mass spec t rome te r s . 

C. K. Mathews 
H. C. Jain 
V. D. Kavimandan 
S. K. Aggarwal 
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SOME CALCULATIONS OF THE FA ILURE STATISTICS OF David G. Martin 
COATED FUEL PARTICLES 

David G. Martin (BA, 1953, MA, 1957, physics , Universi ty of 
Cambr idge ; P h D , physics . Universi ty of Reading , 1965) is a 
sect ion leader in the Metal lurgy Division at t he A t o m i c Energy 
Research Es tab l i shment at Harwell , U.K. His work in t h e high-
t e m p e r a t u r e r eac to r sys tem included the m a t h e m a t i c a l mode l -
ing of coa ted fuel part icles and the e x p e r i m e n t a l s t u d y of 
physical p r o p e r t y changes in graphi te and fue l c o m p a c t s dur ing 
the course of their i r rad ia t ion . His c u r r e n t in te res t is t he mode l -
ing of the rmal and fast r eac to r fue l pins . 

M A T E R I A L S 

T R I T I U M PERMEATION T H R O U G H F e - 2 ^ C r - 1 Mo STEAM Terrence A. Renner 
GENERATOR M A T E R I A L Donald J. Raue 

T. A. Renner ( r ight) (PhD, phys ica l chemis t ry , Yale Univers i ty , 
1972) is a m e m b e r of t he S o d i u m Techno logy G r o u p of the 
Chemical Engineer ing Division at A r g o n n e Na t iona l L a b o r a t o r y 
(ANL) . His work in s u p p o r t of t he l iquid-meta l fast b reeder 
reac to r ( L M F B R ) p rogram has inc luded t r i t i um-hydrogen 
t r anspo r t m o d e l i n g s tudies in l iquid-sodium coo lan t c i rcui ts and 



m e a s u r e m e n t s of t r i t ium p e r m e a t i o n rates t h r o u g h s t ruc tura l 
mater ia ls . Cu r r en t l y , he is engaged in sod ium cold- t rap op t imi -
za t ion s tud ies t h a t inc lude b o t h expe r imen ta l and theore t ica l 
analysis t echn iques . D. J. Raue ( r ight) (engineering, Universi ty 
of Illinois) has been at A N L since 1956 and has w o r k e d o n 
p r o b l e m s re la ted t o u r a n i u m fue l p repa ra t ion , fue l reprocessing, 
and waste r e d u c t i o n . Cur r en t l y , he is an engineering assistant in 
t he S o d i u m T e c h n o l o g y G r o u p of t he Chemical Engineer ing 
Division. Over t he pas t seven years , he has c o n t r i b u t e d t o t he 
d e v e l o p m e n t of on-line m o n i t o r s fo r c a r b o n , h y d r o g e n , t r i t i um, 
and o x y g e n , sampl ing devices, and leak de t ec t i on sys tems f o r 
L M F B R s o d i u m coo lan t . 

F I L T R A T I O N OF SODIUM-FIRE AEROSOLS 

Alexander N. Alexas ( t o p ) (Dipl . Phys. , Universit ies of Heidel-
be rg and Kar l s ruhe , 1971) has been work ing since 1969 at t h e 
Nuc lea r Research Cen te r at Kar ls ruhe ( K R K ) , Federa l Repub l i c 
of G e r m a n y , in the area of nuc lea r sa fe ty . His cu r ren t in teres ts 
are out -of-p i le e x p e r i m e n t s o n l iquid-metal fast b r eede r r eac to r 
( L M F B R ) sa fe ty , w i th emphas i s on U O j pin behav ior and 
s o d i u m fires. S. Jordan ( cen te r ) (PhD, physical chemis t ry . 
Univers i ty of Mainz, G e r m a n y , 1967) is a senior scient is t at 
K F K . His c u r r e n t in teres ts in t he area of L M F B R safe ty are 
aerosol physics and sod ium techno logy . W. Lindner ( b o t t o m ) 
(Engineer , Technica l Universi ty of Essen, G e r m a n y , 1968) has 
w o r k e d since 1968 at K F K in the area of fue l reprocess ing and 
nuc l ea r sa fe ty . His cu r ren t in te res t s are e x p e r i m e n t s o n L M F B R 
s a f e t y . 

A. Alexas 
S. Jordan 
W. Lindner 

T H E EFFECT OF A X I A L STRESS ON THE TRANSIENT H. Yamada 
MECHANICAL RESPONSE OF 20% COLD-WORKED TYPE 
316 STAINLESS-STEEL CLADDING 

Hisao Yamada (PhD, mater ia ls science. Universi ty of U t a h , 
1971) is a s ta f f scient is t in t h e Materials Science Division at 
A r g o n n e Na t iona l L a b o r a t o r y . His w o r k has been in t he areas of 
d e f o r m a t i o n and f r a c t u r e of meta l l i c as well as ceramic ma te -
rials. He is cur ren t ly focus ing his in teres ts in t h e fuel-c ladding 
mechan ica l i n t e rac t ion of var ious nuclear fue l e lements . 

CALCULATION OF T H E INFLUENCE OF THE R A D I A L D. I. R. Norris 
TEMPERATURE G R A D I E N T ON CLADDING D I L A T A T I O N 

David Norris (PhD, physics , Cambr idge Universi ty , 1964) works 
in t h e Fue l and Core Division of the Cent ra l Elect r ic i ty Gene ra t -
ing Board ' s Berkeley Nuclear Labora to r ies . Most of his research 
has been on rad ia t ion damage , par t icular ly void swelling in 
meta ls . More r ecen t ly , he has b e c o m e in te res ted in t e m p e r a t u r e 
gradient e f fec t s . 



A N A L Y S I S 

THE MASS SPECTROMETRIC D E T E R M I N A T I O N OF URA- W. Beyrich 
NIUM-235 IN U R A N I U M H E X A F L U O R I D E G. Spannagel 

Wolfgang Beyrich ( t op ) (PhD, physics , Univers i ty of Marburg , 
1957) is a senior scientist o f t he Commiss ion of t h e E u r o p e a n 
C o m m u n i t i e s ( E u r a t o m ) , delegated t o t he Safeguards Pro jec t of 
t he Nuclear Research Cen te r at Kar ls ruhe in t he Federa l Repub-
lic of G e r m a n y . He has had 17 years of exper ience in t he appli-
ca t ion of mass spec t rome t ry in research and indus t ry , and since 
1970, he has been responsible fo r t he organiza t ion and evalua-
t ion of in te rna t iona l i n t e r compar i son p rog rams re la ted t o anal-
yses of nuclear mater ia ls fo r safeguards . Gert Spannagel (PhD, 
physics . Universi ty of Heidelberg, 1968) is a research s taff 
m e m b e r of t he Nuclear Research C e n t e r at Kar ls ruhe . He has 
worked in several areas, f o r example , rad ioeco logy , c l imatology, 
energy conversion t echn iques , cosmic rays , i n t e rp lane ta ry 
mater ia l , and nuclear physics . A t p resen t , he is engaged in 
ma thema t i ca l model ing. 

T E C H N I Q U E S 

NEUTRON FLUENCE MEASUREMENTS WITH SOLID-
STATE NUCLEAR TRACK DETECTORS: RESULTS OF A 
COMPARATIVE STUDY WITH GOLD AND INDIUM FOILS 

A. Aframlan (PhD, physics , Univers i ty of B i rmingham, U.K. , 
1975) is present ly a research s taf f m e m b e r in the Nuclear 
Physics and Van d e Graa f f Divisions of t h e T e h r a n Nuclear Re-
search Cen te r in Iran. In general , his w o r k has been conce rned 
w i t h subjec ts relat ing t o fission p r o d u c t release and high-energy 
charged part icles, including those of n e u t r o n de t ec t i on and 
in te rac t ions . He has been a research scient is t on con t r ac t wi th 
t he In te rna t iona l A t o m i c Energy Agency and a Nat iona l Aero-
naut ics and Space Admin i s t r a t ion co-invest igator on the charged 
par t ic le analysis of lunar mater ia ls and space rad ia t ion . His 
p resen t areas of in teres t are t he d e v e l o p m e n t and appl ica t ions 
of nuclear t rack de t ec to r s f o r nuclear p a r a m e t e r measu remen t s , 
f ission studies, fus ion of heavy charged part icles , and super 
heavy nuclei . 

A. Aframian 

R E A C T O R S 

BUBBLE WORTH V A R I A T I O N IN MOLTEN CORES FROM Charles R. Marotta 
A HYPOTHETICAL CORE DISRUPTIVE ACCIDENT 

Charles R. Marotta (BS, physics , St. J o h n ' s Univers i ty , 1950) 
a t t e n d e d New Y o r k Universi ty f r o m 1950 t o 1955 f o r g radua te 
s tudies in physics and m a t h e m a t i c s . He developed one of t h e 
f i rs t mu l t i g roup d i f fu s ion digital c o m p u t e r p rog rams fo r use 
wi th the nuclear p o w e r e d a i rc raf t p ro jec t s of t he early 1950 's . 
His w o r k and in teres ts have been in t he area of reac to r t h e o r y 
and design, n e u t r o n , and g a m m a t r anspo r t and M o n t e Car lo 
t h e o r y and associated p rob l ems in m a t h e m a t i c a l physics . A t 
present , he is a senior m e m b e r of t he T r a n s p o r t a t i o n Branch 
of the U.S. Nuclear Regu la to ry Commiss ion . 



FUEL CYCLES 

RADIOLOGICAL IMPLICATIONS OF PLUTONIUM RE- H. F. MacDonald 
CYCLE A N D THE USE OF T H O R I U M FUELS IN T H E R M A L S. Nair 
POWER REACTOR OPERATIONS 

Hugh F. MacDonald ( t o p ) (MA, physics , O x f o r d , 1963 ; PhD, 
opt ica l p roper t i e s of solids, O x f o r d , 1966) has worked in t he 
Research Division of t h e Cent ra l Elec t r ic i ty Genera t ing Board 
(CEGB) a t Berkeley Nuclear Labora to r i e s since 1969. He is a 
m e m b e r of t he Hea l th Physics Research Sec t ion and has been 
conce rned in t he d e v e l o p m e n t of m e t h o d s fo r t he p red ic t ion 
of radioact ive releases f r o m nuc lear ins ta l la t ions and the i r appli-
ca t ion t o emergency p lanning a t nuc lear p o w e r s ta t ions . His 
cur ren t in teres ts f ocus on t h e radiological aspects of i r radia ted 
fue l hand l ing and t r anspo r t a t i on . Shankaran Nair (MA, physics , 
O x f o r d , 1972 ; PhD, pho to f i s s i on and n e u t r o n - i n d u c e d fission 
s tudies , O x f o r d , 1975) jo ined the Hea l th Physics Research 
Sec t ion at C E G B at Berkeley in 1976, whe re he has worked 
o n the d e v e l o p m e n t of c o m p u t e r codes fo r t he p red ic t ion of 
radioact ive inventor ies of nuclear fue ls and s t ruc tu ra l mater ials . 
His c u r r e n t in teres ts include r eac to r sa fe ty cri teria and environ-
m e n t a l p a t h w a y s to h u m a n s . 




