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April 7, 1979

.
_.

Henorable Joseph M. Hendrie W
Chairman

EU.S. Nuclear Regulatorf Commission h
Washington, DC 20555

{.
SUMECT: INTERIM REPCRT CN RECENT ACCICENT AT THE TufiEE MILE ISUWD

_

NUCLEAR STATION UNIT 2

Cear Dr. Hendrie

During its 223th meeting, April 5-7, 1979, the Advisory Committee en
Reactor Safeguards reviewed the circumstances relating to the recent
accident at the Three Mile Island Nuclear Station Unit 2. During this
review, the Committee had the benefit of discu.ssions with the NRC
Staff. -..

Our study of the accident at Three Mile Island has sho-n that it is
verf difficult for a WR plant operator to understand and preperly
control the course of an accident involving a small break in the
reactor coolant system acecmpanicd by other abnccmal conditiens.

The Committee reccamends that further analyses be made, as seen as pes-
sible, of transients and accidents in WRs that involve initially, or
at scme time during their course, a small break in the primary syste.
'me computer codes used for these analyses should be capable of predict-
ing the conditions observed during the accident at Three Mile Island,
inc'uding ther al-hydraulic effects and clad and fuel tec.reratures.
Tne range of break sizes considered should include the smallest that
could he deemed significant, and should consider a range of break loca-
tions.

Be Cc.~r.ittee believes that the analyses recce. mended abcve will demon-
strate, as has the accident at 3ree Mile Island, that additional
infor ation regarding the status of the system will be neaded in order
for the plant cperator to follow the course of an accident and thus be
able to respend in an apprcpriate manner. As a minimum, and in the
interim, it would be prudent to censider expediticusly the provision

.
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Honorable Joseph M. Hendrie -2- April 7, 1979

of instre entation that will provide an uns.-biguous indication of the
level of fluid in the reactor vessel. Early consideration should be
given also to providing re.mtely controlled means for venting high
points in the reactor system, as practical.

The foregoing recommendations apply to all pressuriced wate: reactors. [-[
The recorrendations in IE Bulletin 79-05A, dated April 5,1979, are be- 7_

.

lieved to be generally suitable for Babcock and Wilcox facilities, on
an interim basis. However, the Ccemittee believes that the actions
listed in Item 46. under the heading, " Actions To Be Taken by Licen-
sees," may pcove to be unduly prescriptive in view of the uncertainties
in predicting the course of ancmalcus transients or accidents involving
small breaks in the primary system.

With regard to Three Mile Island Unit 2, the Cemittee believes that
-

decisions should be made expeditiously with regard to contingency meas-
ures which may be prudent cencerning containment and reactor cooldown
as a backup to the currently planned cocidown procedure.

The Committee is continuing its review of these and other concerns
arising frem this accident and will provide further advice as it is
developed.

._

Si.m 'erely,
-

Max W. Carbon
Chairman

.
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RECC0"<ENCATICNS CF 'IHE NUCLEAR RS3ULV" CRY CCi*14ISSICN ACVISCRY CCF.4ITTEE
W REACTCR SAFD3 CARDS REGARDING THE MARCH 28, 1979 ACCIDENT AT

'*iE TiiREE MILE ISUSD NUCLEAR STATICN UNIT 2
.

Presented orally to, and discussed with, the NRC
Commissioners during the ACRS-Ccamissioners Meeting ~~

cn April 17, 1979 - Washington, D. C.
-_.

Natural circulation is an important mode of reactor cooling, both as
a planned process and as a process that may be used under abnormal
circumstances. The Ccamittee believes that greater understandire of
this mcde of cooling is required and that detailed analyses shoulcr
be develcped by licensees or their suppliers. The analyses shculd be
suppo rted , as necessary, by experiment. Procedures shcold be de-
veloped for initiating natural circulation in a safe manner and for -

providing the operator with assurance that circulation has, in fact,
been established. This may require installation of instrumentation to :
measure or indicate flew at low water velocity.

'Ite use of natural circulation for decay heat remcval follcwing a loss
of offsite power scurces requires the maintenance of a suitable over-
pressure on the reactor ecolant system. This overpressure may be -

assured by placing the pressurizer heaters on a qualified onsite
ps. zer source with a suitable arrangement of heaters and power distri-
bution to provide redundant capability. Presently operating PAR
plants should be surveyed expeditiously to determine whether such
arrangements can be provided to assure this aspect of natural circula-
tien capability.

The plant egerater should be adequately informed at all times con-
cerning the conditions of reactor coclant system opera tion which ~

might affect the capability to place the system in the natural circu-
lation mcde of operation or to sustain such a mcde. Of particular
importance is that information which might indicate that the reactor
ccolant system is approaching the saturation pressure corresponding
to the core exit tempe rature. This impending loss of system over-
pressure will signal to the operator a possible loss of natural
circulation capability. Such a warning may be derived from pressur-
icer pressure instruments and hot leg temperatures in conjunction with
conventional steam tables. A suitable display of this info rmation
should be provided to the plant operator at all times. In addition,
censideration should be given to the use of the f1cw exit tempera-
tures frca the fuel subassemblies, where available, as an additional
indicatien of natural circulation.

n- - n
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The exit temperature - of coolant frcm the core is currently measured
by thermoccuples in many RGs to determine core pe r fo rmance . Se
Committee recommends that these temperature measurements, as currently -

available, be used to guide the operator corcerning core status. The
range of the information displayed and recorded should include the

__

_

full capability of the thermecouples. It is also recccc.crded that
other existing instrumentation be examined fo r its pos;sible use in
assisting operating action during a transient. -

The ACRS recommends that operating power reactors be given priority
- with regard to the definition and implementation of instrumentation

which provides additional informatien to help diagnose arad follow the
course of a serious accident. This should include improved sa pling
precedures under accident conditions and techniques to lhelp provide
improved guidance to offsite authorities, should this be reeded. The
Committee reccamends that a phased implementation approach be em- ~ ~

played so that techniques can be adopted shortly af ter they are 1
judged to be appropriate.

The ACRS recommends that a high priority be placed on the development
_

and implementation of safety research on the behavior of light wter
reactors during ancmalous transients. The NFC may find it apptcpriate
to develop a capability to simulate a wide range of postulated tran- _

sient and accident conditions in ceder to gain increased insight into -

measures which can be taken to improve reactor safety The ACRS
wislies to reiterate its previous recccmendations that a high priority -

be given to research to improve reactor safety.

Consideration should be given to the desirability of additional
equipment status monitoring en varicus engineered safeguards features
and their supporting services to help assure their availability at
all times.

~9e AZ is continuing its review of the implications of this accident
and hcpe to provide further advice as it is developed.

.
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April 20, 1979
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:

Hcnorable Victor Gilinsky T_ . . .
Acting Chairman F-'

U. S. Nuclear Regulatory Ccamission
~

Washington, DC 20555 . . _ .

. . _ . .

Cear Dr. Gilinsky:
'

-

Tnis letter is in respense to yours of April 13, 1979 which requested
that ce ACRS notify the Ccamissioners i=ediately if we believe any of _..

cur cral recommendatiens of April 17 should be acted upon before our
next regularly scheduled meeting at which we could prepare a fomnal 7- -

letter. . "he Committee discussed this topic by ccnference telephone
call en April 19 and offers the follcwing comments.

All of the recommendatiens c.3de by the ACPS in its meeting with the
Cc=missioners en April 17, 1979, ara ganari: in nature and apply to all
FW:s . None were intended to require immediate changes in cperating pro-
cedures or plant ecdifications of operating Fes. Such charrges shculd

-

be made only af ter study of their effects en overall safety. Such stud-
ies shculd be made by the licensees and their suppliers or censultants c
and by the NRC Staff. Be Committee believes that these studies should

-

be begun in the near future en a time scale that will not divert the --

NRC Staff or the industry representatives frc= their tasks relating to
the cooldewn . f 2ree Mile Island Unit 2. However, the Ccmmittee be-
lieves that it wculd be p:ssible and desirable to initiate i=ediately
a survey of operating procedures for achieving .atural circulatien, in-
cluding the case when offsite power is 1 cst, and the role of the pres-
surizer heaters in such precedures.

At its meeting en April 16 and 17,1979, the Cc=mittee discussed with
the NRC Staff the matter of natural circulation for the Sree Mi.'e Is-
land Unit 2 plant. te Cc=mittee belles 's that this matter is receiv-
ing careful attention by the NRC Staff and the licensee. =,

.

- nT a
% .' Q }.,

'

EL J ,

pg|5 yc/(/ o o|



* ,
. .

, .

( t
,

e .
.

'
,

*
.

Honorable Victor Gilinsky -2- April 20,1979
.

'

Tae Cc: nittee's own recommendations to the Ccamission en April 17 were
not intended to apply to 'Ihree Mile Island Unit 2.

We plan to write a further report on these matters at cur May 10, 1979 . _ . .

meeting.

Sincerely,
/

b
. ax W. arben'

Chaiman
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