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The shutdown o f the Yankee Rowc nuclear plant i n 1992 , 
despite the 1 0 years remaining o n it s operating license , pro -
vides convincin g evidenc e tha t th e agin g o f nuclea r powe r 
plant component s i s of vita l importanc e t o today' s nuclea r 
utilities. Severa l estimates have indicated tha t operatin g ou r 
current reactor s t o and beyon d th e end o f thei r license s can 
save th e industr y ove r 30 0 billio n dollars . Unfortunately , 
these savings can, in some cases, be offset by the cost of prov-
ing that a  plant can continue to operate safely. In fact , Yan-
kee Row e wa s shu t dow n no t becaus e i t wa s unsafe , bu t 
because the cost of proving that i t could continue to operat e 
safely was more than the utility was willing to risk , given the 
uncertainty o f th e relevant regulator y processes . With thi s as 
background, i t i s clear tha t a n understandin g o f th e mecha -
nisms of component aging , as well as appropriate character -
ization and prevention techniques , wil l be extremely valuabl e 
to utilitie s ove r th e nex t decade . 

Shah and MacDonald hav e compiled a  comprehensive re-
view of th e aging o f ligh t wate r components , providin g de -
tailed technica l informatio n regardin g th e identification , 
characterization, prevention , an d cure of the primary mech -
anisms for aging and failur e of the major light water reactor 
components. The material fo r the book wa s gathered durin g 
the editors ' involvemen t wit h th e U.S . Nuclea r Regulator y 
Commission's Nuclea r Plan t Agin g Research Program , an d 
over 2 9 contributors ar e liste d nea r th e fron t o f th e book . 
These contributions are carefully identified at the beginning 
of each chapter. Despite the fact that each of the major chap-
ters in this book i s based o n th e work o f differen t authors , 
the quality of both the writing and content is uniformly high. 
For this , credi t mus t be given to the editors, who have done 

an outstanding job in compiling the data neede d fo r practic-
ing engineers t o stud y an d understan d componen t aging . 

The book begin s with identification of the major pressur-
ized water reacto r (PWR) components [boilin g water reacto r 
(BWR) components ar e identified i n Chap . 16 ] and follow s 
with 1 3 chapters covering each of thes e major components . 
Following identification of th e major BWR components, th e 
next seven chapters cover the major BWR components. Th e 
final two chapters cover cabling and diesel generators, respec -
tively. Fo r ranking the components, the editors have chosen 
to define major components as "those items that are relatively 
large, difficult , and expensive to repair or replace, and which 
are normall y expecte d t o las t 4 0 o r mor e years. " Fo r th e 
PWRs, the reactor pressure vessel is selected as the most im-
portant componen t becaus e of it s importance fo r the safety 
of th e plant . Th e containment an d basema t ar e ranked sec -
ond becaus e they are barriers against releas e of fissio n prod-
ucts. Fo r th e BWRs , th e firs t tw o majo r component s ar e 
identical, but the order of importance is reversed, because the 
degradation o f th e pressure vessel by neutron-induced embrit -
tlenient i s less severe than i n a PWR . On e can quibbl e with 
the exac t ranking s chose n b y th e editors , bu t overal l thei r 
choices see m quit e solid . 

The editors expres s fou r main goal s fo r the book: iden -
tification o f susceptibl e components , identificatio n o f deg -
radation site s an d mechanisms , evaluatio n o f in-servic e 
inspection methods , and identification of technique s for pre-
vention or reduction of degradation. As a materials scientist , 
I was somewhat disappointe d b y the lack o f detai l provide d 
regarding th e fundamenta l mechanisms o f th e degradation . 
For example , th e book describe s th e issue of vesse l embrit -
tlement b y noting the importance of copper and nicke l alloy-
ing element s i n th e ferriti c stee l vessels , bu t ther e i s littl e 
discussion o f the mechanisms fo r this phenomenon. I t would 
be convenient t o have these mechanisms presented along with 
the other information provided in the book, but this is prob-
ably beyond th e scope of thi s already lengthy text . There are 
ample references to papers dealing with the details of the pro-
posed degradation mechanisms , s o those who are interested 
can easil y fin d mor e information . Thi s i s a reasonabl e ap -
proach, give n th e editor' s goals . 

The value of the text lies in the last two goals of the book, 
those dealing with inspection and prevention. Becaus e many 
current license s will expire in the first decade of the next cen-
tury, utilities must begin now to assess the levels of degrada -
tion i n thes e majo r component s an d t o prepar e fo r licens e 
renewal (to the extent tha t i t is desirable). I n addition, utili -



ties mus t begi n t o institut e preventiv e technique s fo r reduc -
ing end-of-life degradation fo r those components tha t ar e o f 
importance fo r thei r particula r plant . Thi s wil l ensure max -
imum lif e for the existing components an d coul d potentiall y 
save billion s o f dollars . B y treatin g thes e importan t topic s 
along wit h th e more common issue s o f identificatio n o f ma -
jor component s an d degradatio n mechanisms , thi s boo k pro -
vides an outstandin g referenc e for nuclear professional s wh o 
are directl y o r indirectl y concerne d wit h componen t aging . 
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