
UNITED STATES 
NUCLEAR REGULA 1 OP.Y COMMISSION 

ADVISORY COMMITIEE ON REACTOR SAFEGUARDS 
WASHINGTON, D. C. 205$5 

K!y 16, 1979 

Honorable Joseph M. Hendrie 
Olairman 
u. s. Nuclear Regulatory Com::Ussion 
Washin:Jton, 0:: 20555 

Subject: Ih~ R::PJRT NO. 2 ON 'I'HiU:£ l'UU: ISlAND NOCLF.AA srATICN 
UNIT 2 

Dear Dr. Bendrie: 

During its 229th ~ting May 10-12, 1979, the Mvisory Coomittee on Re
actor Safeguards continued its rcvie-J o! the circumstances relatin; to 
the recent CY.;cident ~ Three )'.ile Island Nuclear Station Unit 2 ("IMI-2). 
n.e rccor.ctendations presentee orally to the Ccr.tnissloners on April 17, 
1979 were revie~ by the full Comnittee a.'\d are repeated in somewhat 
ar.t?l1fied fom herein. k:pli!ication of these items is responsive to 
the request o! ActiN; NRC Olainnan Vietor Gilinsky dated Apr'il 18, 1979. 

Natural CirC"Ulatlon - Procedures 

It is evident froo the experience at 'IMI-2 tl-.at there was failure to es
tablish rotural cirC"Ulation o! water in the primary system and failure 
to recognize in a timely renner that natural circulation had rot been 
achieved. The need for rutural circulation u:xier certain cirOJtiStances 
is comron to all FWrts. 

The Co.T.li ttee rccc~~s that procedures be developed by all operators 
of N?s for ini tiatin; natural circulation in a safe man.'ler- and for pro
vi::Ho; the of)erator -..rith assurance th,t circulation has in fact been es
tablished. These procedures should take into accol.nt the behavior of 
the systems under a variety o! abnormal conditions. 

M a first ste?, the ~~ Staff s.~ould initiate im:nediatel:t a survey of 
operatiN; procedures !or a-:hicving natural circulation, inclu61~ the 
case when cff!iite poWI!r is lo~t. At the S.lme time, the operators of all 
~'R plants s.l)ould ~ requested to develop det.aih.>d analyses of the be
havior of their plants followio::J anticipated transients and snall breaks 
in the prL.-.ary syst.e:~, with an>ropdate consideration of potential ab
normal conditions, operator error!i and failmes o! equipnent, power 
sources, or instrunentation. These analyses are necessary for the 
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dE"\felopnent of suitable operati~ procedures. 'Ihe review and evaluation 
o f these a.~lyses by the NRC Staff should receive a priority consistent 
vi th the priority bein; given to ~es in operatin:;J procedures. 

Natural Circulation - Pressurizer Heaters 

The use o! natural circulation for decay heat resooval foll~~ an 
a~lde."'t i n a p...'R normally requires the· mainte.:\ance of a uu.ltable over
pressure cr1 the reactor c:oolant system in order to prevent the genera
tion of stea:n which can impede circulation. For many transients, main
tenance o f this overpressure is best accomplished by use of the ~e.s
s urizer heat ers. 

A.l thot.r~h the p:-essurlze.r ooaters at 'fto'.I-2 continued to receive Jl:)Wer 
froo o!fsite sources durin; the entire accident, the availability of 
offsi te p:>~r can.'Y.It be assured for all trans1ents or accidents durin;J 
wrnch. or follo1odTJ3 \lf.lich, natural circulation must be established. "nle 
Co:-:1:'11 t\.ee recor.mends that the NRC Staff in i tiate innediately IS survey of 
a ll ?1-.?s 1 !censed for operation to det ermi ne \o'hether the JXessuruer 
heaters are n::~J or can be supplied vith power from qualified ms.ite 
sourccs with suitable redundancy. 

Na~ural Circulation - Saturation Condi tions 

Th~ p:a:1t ope-ra t ors should be info~ adequately at lSll tilDes of tho~ 
co:1:H Lions in the reactor coola."lt system that eight affect their capa
bility to ?lltce the system in the natural circulation rrode or to sustain 
1 t in &~ch a roode. Information indicatiN; that coolant pressure is ep
pro~=h~ng ~~c sa t urat ion pressure corresponding to the core exit temper
ature .... ..')uld be f!S?edally useful, since an impending loss of overpressure 
woJld sigr~l to the operator a p:>tential loss of natural circulation. 
Thi. ~:-.[ormat.ion can be derived from avai l abl e pressur lzer pressure 400 
hC)t lc-<:3 t.ecperat ure measurements, in conju::tion vi th conventlcnal steam 
t .Wles. 

The Ca:mi ttce recarme:rls that information for det ecting an approach 
to S<lturat!on pressure be dis;>layed to the o;::erator in a suitAble form 
a~ all t.i.re5. S i nce there rMY be several equally acceptable means of 
p:ovldif\3 this info['lTirltion, there is no need for the !-me Staff to as
sign b high pr iority to the developnent of prescriptive requirements 
f c:- !;;j::h d!splar-. However, a reasonably early request that licensees 
ax vc.r);jors consider and eotT'Cient oo the need for such a display would be 
awropr l a te . 
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£2!~ Exit Therm:x:"Ouples 

'l'he NR:: Staff should request licensees and vendors to consider whether 
the cc:e e:xi t t.esrJ??rature measurements might be utilized, where avail
able, to provide additional indication regardin; natural circulation or 
the status of the core. For the latter ~rpose, it is recaxmended that 
the full temperature raN;e of the core exit thermx:ouples be utilized. 
At 'IMI-2, the te~ratures displayed and recorded did not include the 
full raDge of the tl.crmocouples. 

~ Cam\ittee believes it \o!Ould be awropriate for the me Staff to re
quest licensees arrl vendors to consider and coament Cll\ this recomncnda
tion. 'Ihls request should be made as soon as convenient and the time 
allowed for responses should be such as not to degrade responses on 
higher pdority IMtters. Pla.,t changes that might result eventually 
from consideration of this reecmnendat1on would not £ this time seem to 
require a bigh ~iority. 

Instru::-entatio:'l to Follo..., the Course of an Accident 

The a!:>ility to follow aoo predict the course of a.n accident is essential 
for its mitigation and !or the provision of credible! and reliable pre
dictions of p:>tential offsite consequences. lnstrl.Dentation to follow 
the course of an accident in p:>wer reactors of all types has long been 
a o:mcem of tl1e ACRS, is the subject of Regulatory Guide 1.97 (~lch 
has not yet been irlplenented en an operating plant), ~nd is the subject 
of an ~ St.afi Task A...-t.ion Plan for the resolution of generic issues. 

The Cor.ni ttee believes that the }l)si tions of Regulatory Guide 1. 97 
should be reviewed, arrl redefined as necessary, and 'that the Task Action 
Plan should be reexamined, as soon as manpower is available. 'Itle les
sons learned fra11 "'MM-2 should be the bases for these reviews. For ex
a:nple, improved sa:nplirq procedures wder accident c:anditlcns should be 
considered. 

Al thou;h review aoo reex.r.~1nation of existiN; cr 1 terla may Uke !iCme 
tie~e, the stooles completed to date, together with the understandirxJ 
ga i ned from the accident at 'IM.I-2, should provide sufficient basis for 
planned and appropriatP.ly ~sed actions. The Canm1 ttee believes tl)at 
the installation of !n:?roved instrunent.ation on opemtin.;J reactors of 
all types should be underv.1y vi thin one year. 
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Reactor Safe~ Research 

'n'lo k~ ree:armerds that safety researCh on the behavior of lit;Jht-vater 
reactors during anomalO'.JS transients be initiated as soon as possible 
and be assigned a high priority. 'lhe ~ would expect to see plans 
and proposals within about three II'IOnths, preliminary results vithin an 
additional six montha, an:S more comprehensive results within a year. 

Of particular interest would be the developnent of the capability to 
simulate a vide ra.n;}e of postulated transient or accident conditions, 
including various abnortMl or low probability rechanical failures, elec
trical fa1lure3, or tu.man errors, in order to gain increased insight into 
measures that can be taken to improve safety. 

The ne"' program of research to iJnprove reactor safety has been inl tiated 
, only recently, and then only on a relatively small scale. The Catmittee 

reiterates its previous recorrcendations that this program be PJI"SUed and 
its expansion s:)\.»ght by the Carmlssion with a greater sense of urgency. 

Status Monitoring 

Although the closed auxiliary feed'Jater system valves may not have ccn
trlbuted directly or significantly to the core damage or envircnnental 
releases at 'IMI-2, the (X>tentially much more severe consequences of un
availability of en;ineered safety features in plants of any type is of 
concern and deservi~ of attention. Status monitoring not dependent 
chiefly on administrative control, and thus possibly less subject to hu
man error, might help assure tile availability of essential features. 

A request should be made within the next fe"' _zronths that licensees con
sider additional status monitorin;J of various eo;ineered safety features 
and their supportiD; services. The NRC Staff should begin studies on the 
advantages and disadvantages of such monitoring on about the Si!IDe time 
scale. Responses from licenseu should be expected in about one year, 
at Which time the NiC Staff should be in a position to review and evalu
ate them. 

'nle Corrrni ttee recognizes that some of the recomnerrled actions 1n this 
rep:>rt have already been taken by the ~ Staff. 

Max w. Carbon 
()}airman 

' . 
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