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Reactor Materials and Engineer-
ing i s the s econd vo lume of a two-
v o l u m e s e r i e s on nuc lear r e a c t o r 
s a f e t y . This s e r i e s w a s init iated in 
the e a r l y 1960's a s a part of the 
Safety Information fo - the Technology 
of R e a c t o r s (SITFOR) P r o j e c t , spon-
s o r e d by the U.S. Atomic Energy 
C o m m i s s i o n (USAEC). Volume 1, 
Reactor Physics and Control, was 
publ i shed in 1964. B e c a u s e m o s t of 
the m a t e r i a l contained in Vol. 2 w a s 
prepared in the m i d - 1 9 6 0 ' s , with the 
except ion of s e v e r a l chapters that 
w e r e r e v i s e d or amended as late as 
1969 o r 1970, the book r e l a t e s the 
m a t e r i a l s and eng ineer ing technology 
of r e a c t o r s a f e t y in e x i s t e n c e a l m o s t 
a d e c a d e ago . 

In the P r e f a c e the e d i t o r s s ta te 
the two- fo ld purpose of the s e r i e s as 
the organized a s s e m b l y of r e a c t o r 
s a f e t y informat ion and a presentat ion 
of s a f e t y re la ted p r o b l e m s which 
requ ire further inves t igat ion . They 
a l s o point out that a p r i m a r y goal of 
the books i s to provide a m e c h a n i s m 
for " c r o s s - f e r t i l i z a t i o n " and u n d e r -
standing between the v a r i o u s techni -
ca l d i s c i p l i n e s w h o s e combined 

e f f o r t s a r e required to a c h i e v e s a f e t y 
of nuc lear r e a c t o r s . The w o r t h i n e s s 
of the mot ivat ions which led to the 
publication of t h e s e books cannot be 
disputed. H o w e v e r , it i s l amentab le 
that f inanc ia l support w a s apparently 
inadequate to e n s u r e t i m e l y publ i ca -
t ion. 

Vo lume 2 e x t e n s i v e l y r e v i e w s the 
analyt ica l techniques and e x p e r i m e n -
tal in format ion ex i s t ing in the a r e a 
of r e a c t o r m a t e r i a l s and eng ineer ing 
technology and p r o v i d e s a c o m p l e t e 
l i s t ing of pert inent r e f e r e n c e s . Each 
of i t s 10 chapters (numbered 12 
through 21, continuing the s c h e m e 
e s t a b l i s h e d in Vol. 1) i s wri t ten by a 
p e r s o n o r group, who i s exper t and 
involved in the par t i cu lar subject 
a r e a c o v e r e d . To a g r e a t extent 
the technica l fundamentals have not 
changed s i n c e the book w a s prepared; 
only the analyt ica l too l s by which 
they a r e applied and, in s o m e c a s e s , 
the d e g r e e to which e m p h a s i s i s 
p laced on cer ta in phenomena have 
changed. Volume 2, of c o u r s e , d o e s 
not include exper imenta l r e s u l t s ob-
tained in the las t 6 to 8 y e a r s , and 
much s p a c e i s devoted to t echn iques , 
data, and e x a m p l e s re la ted to r e a c t o r 
d e s i g n s which have now faded f r o m 
contention. The impor tance of qua l i -
ty a s s u r a n c e , a subject of much 
current attention, i s highly s t r e s s e d 
in a chapter on m e c h a n i c a l des ign 
wri t ten pr ior to 1966. On the other 
hand, the technology of e m e r g e n c y 
c o r e cool ing s y s t e m s r e c e i v e s only 
p a s s i n g cons iderat ion . 

Chapter 12, " M a t e r i a l s and Met -
a l l u r g y " by T. O. Ziebold , F. G. 
Foote , and K. F. Smith, Chap. 15, 
"F lu id F l o w " by S. L e v y , and Chap. 
16, "Heat T r a n s f e r " by H. Feneeh 
and W. M. Rohsenow, b r i e f l y r e v i e w 

t h e s e fundamental eng ineer ing s c i -
e n c e s u b j e c t s in an analyt ica l m a n -
n e r and p r e s e n t n u m e r o u s e x a m p l e s 
taken f r o m r e a c t o r d e s i g n s and prob-
l e m s of the t i m e . T h e r e i s a deta i led 
presenta t ion of the ca lcu lat ion of hot 
s p o t s and hot channel f a c t o r s at the 
end of Chap. 16. In both Chaps . 15 
and 16 much m o r e e m p h a s i s i s p laced 
on the s a f e des ign of r e a c t o r s for 
n o r m a l operat ion than i s g iven to the 
ana ly t i ca l m e a n s by which the con-
s e q u e n c e s of g r o s s l y abnormal s i t u -
at ions ( e .g . , a m a j o r l o s s - o f - c o o l a n t 
acc ident ) a r e d e s c r i b e d . 

Chapter 13, " N u c l e a r F u e l s " by 
D. H. Gurinsky and S. I s s e r o w , i s a 
l a r g e l y narrat ive descr ip t ion of fue l 
e l e m e n t types , including a d i s c u s s i o n 
of the v a r i o u s fue l and cladding m a -
t e r i a l s and fabricat ion techniques . 
Chapter 14, "Mechanica l Des ign of 
Components f o r Reactor S y s t e m s " by 
N. J . Pa l lad ino , i s perhaps an o v e r l y 
long presenta t ion of both analyt ica l 
and d e s c r i p t i v e m a t e r i a l r e la ted to 
each major component type in a 
power r e a c t o r s y s t e m (reactor v e s -
s e l , v e s s e l c l o s u r e , rod dr ive m e c h -
a n i s m , e t c . ) . The author h a s tr ied to 
include too much informat ion and 
detai l in a book of th is nature, a l -
though r e a d e r s having s p e c i a l m e -
chanica l i n t e r e s t s w i l l s u r e l y find 
them adequately c o v e r e d . The f inal 
s e c t i o n of Chap. 14, on nondestruct ive 
t e s t s and inspect ion techniques , p r o -
v i d e s the uninit iated r e a d e r with a 
good introduction to th is important 
subject and a number of re la ted 
r e f e r e n c e s . 

Chapter 17 " C h e m i c a l R e a c t i o n s " 
by L. B a k e r , Jr . and R. C. L i i m a -
tainen, p r e s e n t s a n i c e l y balanced, 
d e s c r i p t i v e t rea tment of the broad 
range of c h e m i c a l phenomena ( c o r -



r o s i o n to detonation) which m u s t be 
c o n s i d e r e d in r e a c t o r d e s i g n and 
s a f e t y a n a l y s i s . Although s o m e new 
data have been genera ted , m o s t of 
this m a t e r i a l i s a s appl icable today 
a s when it w a s wri t ten . 

Data on f i s s i o n product generat ion 
and p r o p e r t i e s and a d e s c r i p t i o n of 
r e l e a s e m e c h a n i s m s a r e p r e s e n t e d 
in Chap. 18, " F i s s i o n Product R e -
l e a s e " by G. W. P a r k e r and C. J. 
Barton . T h e r e i s much informat ion 
on the r e l e a s e of f i s s i o n products 
f r o m mol ten f u e l s , which would r e -
c e i v e l e s s e m p h a s i s today in the 
e r a of " g u a r a n t e e d " e m e r g e n c y c o r e 
coo l ing s y s t e m s . Chapter 19, " F i s -
s i o n - P r o d u c t Behav ior and Retention 
in Containment S y s t e m s " by L. S i l -
v e r m a n , D. L. M o r r i s o n , R. L. R i t z -
man, and T. J. Thompson , d i s c u s s e s 
the sundry m e c h a n i s m s , natural and 
eng ineered , by which v a r i o u s types 
of a i rborne f i s s i o n products can be 
r e m o v e d f r o m the conta inment a t m o -
s p h e r e . Techno logy and unders tand-
ing in th is a r e a do not s e e m to have 
p r o g r e s s e d far beyond the t rea tment 
in Chap. 19, although t h e s e p h e n o m -
ena a r e today m o r e usua l ly t rea ted 
by regu la tory edict than by funda-
menta l a n a l y s i s . The m a t e r i a l in 
Chap. 20, "Radioac t ive W a s t e Man-

a g e m e n t " by W. A. Roger and S. 
McLain s e e m s s o m e w h a t inappro-
pr ia te for a vo lume on r e a c t o r s a f e -
ty, but it d o e s y i e ld an in format ive 
d i s c u s s i o n of w a s t e management 
t echniques and s p e c i f i c s y s t e m s for 
v a r i o u s r e a c t o r plants . T h e r e i s no 
d i s c u s s i o n of the u l t imate ( long-term) 
d i spos i t i on of rad ioac t ive m a t e r i a l s . 

The f inal chapter , " T h e Concepts 
of R e a c t o r Conta inment" by T. J. 
Thompson and C. R. McCullough, i s 
a s o m e w h a t broad and phi losophica l 
t rea tment of r e a c t o r containment and 
r e a c t o r s a f e t y by two men who made 
s ign i f i cant contr ibut ions to the p r e -
vai l ing c o m m i t m e n t to r e a c t o r s a f e t y 
in this country. The chapter i s r e l a -
t ive ly u p - t o - d a t e ( c i r c a 1969) and 
p r o v i d e s the r e a d e r with an e x c e l l e n t 
r e v i e w of the phys i ca l phenomena 
a s s o c i a t e d with r e a c t o r a c c i d e n t s and 
the d e s i g n r e q u i r e m e n t s for conta in-
ment s t r u c t u r e s . 

A s a l ready s t a t e d , the m a j o r 
prob lem of Vol. 2 of The Technology 
of Nuclear Reactor Safety i s i t s de lay 
in publicat ion. 

For the a c a d e m i c i a n it i s long on 
c o s t and short on the type of luc idly 
d e r i v e d ana ly t i ca l mode l that can be 
u s e d in c l a s s . However , for the 
s tudent , o r prac t i t i oner , of r e a c t o r 

s a f e t y , the b o o k i s an e x c e l l e n t 
s o u r c e of p r a c t i c a l in format ion in the 
s e v e r a l r e l a t e d t echn ica l f i e l d s , and 
it d o e s indeed m e e t the c r o s s - f e r -
t i l i zat ion intent ions of the e d i t o r s . 
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