April 17, 197%

RECOMMONDATIONS OF THE NUCLEAR REGULATORY COMMAISSION ADVISORY COMAITTEE
OGN REACTOR SAFECUARDS REGARDING THE MARCH 28, 1979 ACCIDENT AT
: THE THRIE MILE ISLAND NUCLEAR STATION UNIT 2

. Presented orally to, and discussed with, the NRC
. Commissioners during the ACRSComnissioners Meeling
: on April 17, 1979 ~ Washington, D, C,

Natural circulation s an Important mode of rea-tor cooling, both as
8 planned process and as a process that may be used uncer abnormal
circumstances. The Committee believes that greater understanding of
this mde of cooling s required and that detalled analyses ghould
be developed by licensees or their suppliers. The analyses should be
supported, as necessary, by experiment. Procedures should be de-
veloped for initfating natural circulation In a safe manner and for
providing the operator with assurance that circulation has, in fact,
becn established. This may require Installation of Instrumentation to
measure or indicate flow at low water velocity.

The use of natural circulation for decay heat removal following a loss
of offsite power sources requires the maintenance of a suitable over-
pressure on the reactor coolant system. This overpressure may be

assured by placing the pressurizer heaters on a qualified onsite
r source with a suitable arrangement of heaters and power distri-

tion to provide redundant capadbility. Presently operating PR
plants should be surveyed expeditiously to determine whother such
arrangencnts can be provided to assure this aspect of natural clircula-

tion capsbility.

The plant operator should be adequately informed at all times con-
cerning the conditions of reactor ooolant syster operation which
might affect the capability to place the syster in the natural elrcu-
lation mode of operation or to susta!n such & mode, Of particular
importance is that {nformation which-wight indlcate that the resctor
coolant smystem is approaching the saturation pressure corresponding
to the core exit temperature. This Impending loss of system over-
pressure will signal to the operator a possible loss of natural
circulation capabllity. BSuch a warning may be derived from pressur-
fzar pressure r.mtrmnu ond hot leg temperatures in conjunction with
conventional steam tables. A suitable display of this Information
should be provided to the plant operator at #ll times, In addition,

deratfon should be given to the use of the flow exit tewpera-

o2 from the fuel subassemblies, where available, as an additional

indication of natural eirculation.
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T™he exit temperature of coolant from the core {s currently meesured
by -therwocouples In many PWRs to determine core performance. ‘The
Coomittes recormends that these tanperature measuremonts, as currently
ovailadble, be used to guide the operator concerning core stetus. The
range of the Informetion displayed and recorded shculd include the
full capedbility of the thermocouples. It is also recommended that
other existing Instrumentation be exanined for its possible use in
assisting operating action during a transient.

The ACRS recommends that operating power reactors be given puicricy
vith regard to the definition and fmplementation of {nstrumentstion
which provides additional information to help diagnose and follow the
course of & sarious accident. This should include Improved sampling
procedures under accident conditions and techniques to help provide
Improved guidence to offsite authorities, should this be needed. The
Comuittee recommends that a phase? implementation approach be em-
;Joyod so that techniques can be adopted shortly after they are

udged to be appropriate,

The ACRS recammends that a high priority be placed on the development
and implementation of safety research on the behavior of light water
reactore during anomalous transients., The NRC may find it appropriate
to develop a capability to simulate a wide range of postulated tran-
sient and acclident conditions in order to gain increased insight into
measures which can be taken to Improve reactor safety., The ACRS
wvishes to reiterate its previous recommendations that a high prierity

be gliven to research to improve resctor safety.

Consideration should be given to the desirability of additional

oquipment status monitoring on various engineered safeguards features
and their supporting services to help assure their availability et

all times,

The ACRS {s continuing its review of the implications of this accident
and hope to provide further advice as it is develnped,
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IE CONTINUING REVIEW OF THE SEQUENCE OF EVENTS LEADING T0 THE INCIDENT AT

i[-2 ON PARCH 28, 1979 SHOMS THAT ACTION CAN BE TAYEN T0 PROVIDL ASSURAYCE

AT THE PILOT-OPERATED RCLIEF VALVYE (PORY) MOUNTED Ot THE PRESSURIZER OF BLW
ANTS WILL NOT BE ACTUATED BY ANTICIPATED TRANSTENTS WIICH MAVE OCCURTID OR
YE A SICNIFICANT PROBABILITY Of OCCURPING IN THESE PLANTS. THIS ACTIOY ProsT
T DEGRADE THME SAFETY OF THE AFFECTED PLAYNTS WITH RESPECY TO THEIR RESPDNAE
K0 ¢ UPSET OR ACCIDENT CONDITIONS NOR LEAD TO UNREVIEWED SAFETY CONCERNS,
E ANTRCIPATED TRANSIENTS OF CONCERX ARE :

; LOSS OF EXTERNAL ELECTRICAL LOAD
; TURBINE TRIF -

LOSS OF MAIN FEEDMATER .
§.  IRADVERTENT CLOSURE OF MAIN STEAM ISOLATION VALVES (Ms1v),

LOSS OF CONDINSER YACUUM
A3ER OF ALTERNATIVES WERE COKSIDERED IN DEVELOPING THE ACTIONS PROPOSED
Od INCLUDING:

RESTRICTIKG REACTOR POWER TO A VALUE WHICH WOULD ASSURE NO ACTUATION OF
THE PORY, THE REACTOR PROTECTION SYSTEM, DESIGH PRESSURE AND PORY SET-
POINTS REMATNED AT THEIR CURRLNT VALUES.

LOZERING THE WIGH PRESSURE REACTOR TRIP SETPOINT YO A VALUE WMICH WOULD
ASSURE KO ACTUATION OF THE PORY. THE DESIGN PRESSURE OF THE REACTOR Ao
THE SETPOINT FOR PORY ACTUATION REMAINED AT THELR CURRENT WALUES.

LOZERING TWE HIG! PRESSURE REACTOR TRIP SETPOINT AYD ADJUSTING THE

O7ERATING PRESSURE (AnD TOZERATURE) OF THE REACTOR TO ASSURE NO PORY
ACTUATIOY ALD TO PROVIDE ADEQUATE MARGIN TO ACCOMIIODATE VARIATIONS 1fi
OPERATING PRESSURE. TME SETPOINT FOR PORY ACTUATION REMAINED AT ITS
CURRENT VALUE.  THIS ALTERNATIVE WOULD REOUCE NET ELECTRICAL ourruT.

RDJUSTIRG THE WIGH PRESSURE TRIP AND THE PORY SETPOINIS TO ASSURE WO
POV ACTUATION FOR THE CLASS OF ANTICIPATED EVENTS OF CONCERN. THE VESIGH
PRESSURE OF THE REACTOR REMAINED AT ITS CURRENT VALUE.

VIALYSIS OF TWE IPPACT OF THESE VARIOUS ALTERMATIVES AND THEIR CONTRIDUTIO:
\SSURIRG THAT TME PORY WILL NOT ACTUATE FOR THE CLASS OF ANTICIPATED TRANSIENTS
Li:CERN MAS BEEN CONPLETED. THE RESULTS SHOW THAT :

mum? n':: HIGH :msunz REACTOR TRIP SETPOINT FROM
RI35 PSIC TO 2390 PSIG

AnD
'l:gm THE smgmz FOR THE PILOT OPERATED RELIEF VALYVE

IDES THE REQUIRED ASSURANCE, THIS ACTION MAS THE FURTIIER ADVANTASES OF :
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. REDUCING THE PROBABILITY OF PORY AND ASHE CODE PRESSURIZER SATETY VALvE
ACTUATION FOR OTMER INCREASING PRESSURE TRANSIENTS . . '

. PRESCRYING PRESSURE RELIEF CAPACITY FOR ALL WIGH PRESSUKE TRANSIENTS,
+  ELTMIRATING THE POSSIBYLITY OF IKTRODUCING UNREVIENED SAFETY COMCERNS

. REDUCING THE TINE AT VMICH THE STEAM SYSTEM HEAT SINK WOULD BE LOST IN
THE EVENT EMERGENCY FEEDVATER PLOW WERE DELAYED.

SUCARY OF THE IKPACT OF THE PROPOSED SETPOINT CHA'IGES ON ALL ANTICIPATED
WISIERTS IS GIVEN IM TABLE 1. |

3 PLANTS ARE CURRENTLY CAPABLE OF RUMBACK TU 15% OF FULL POWER UPON LOSS OF
RD OR TRIP OF THE TURBINE. THIS CAPABILITY REQUIRES ACTUATION OF THE PILOT-
ERATED RELIEF VALVES, THE CAPABILITY INCREASES THE RELIADILITY OF POALR
PPLY TD THE SYSTEM BY RETURWING . THE UNITS TO POUER GENERATION MORE QuicrLy
MER THESE TRANSIENTS. THME ACTION PROPOSED ABOVE WILL REQUIRE TMAT THE

SCTOR BE TRIPPED FOR TMESE EVENTS.

- NOTE:
The effect of changing the reactor coolant System pressure trip setpoint upon peak

pressurizer pressure 15 typified by the attached figure 1. which wes developed by
BoK for & loss of feedwater transient.
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SUMMARY OF PROTECTION AGAINST PORY ACTUAT IO e
PROVIDED BY PROPOSED SETPOINT CHANGES FOR ALL
ATTICIPATED YRANSJENTS
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ASTICIPATED TRAXSIENTS WMIOH MAVE OCCURRED AT 38M PLATS AD WI1CH WOULD
EordLY ACTIVATE PORV AT THE CURRENT SETPOINT (2255 PSIC):

A. TURBIKE TRIP

B. LOSS OF EXTERHAL ELECTRICAL LOAD
€. Loss oF MaIN FEcOUATER

b. woss o conpenser vaCULM

E.  IRROVERTENT CLOSURE OF M1V

LITICIPATED TRANSIENTS WHICH HAVE OCCURRED AT BaW PLANTS A wilcH
KOULD RORKALLY ACTUATE PORY AT THiE PROPOSED SETPOINT (2450 PSIG):

RO
RRTICIPATED TRANSIENTS HICH WAVE NOT OCCURRED AT BsW PLANTS (Low
PROJASILITY EVENTS) AND WHICH KOULD NORMALLY ACTUATE PORY AT THE

LURRENT SETPOINT (2255 PSIG):

A. SO'Z CONTROL ROD GROUP WITHDRAWALS (MODERATE YO WIGH REACTIVITY
. WORTH GROUPS KOT OTHERWISE PROTECTED BY WIGH FLUX TRIP),

$. KODERATOR DILUTION.

MNTICIPATED TRAKSTERTS ATCH HAVE NOT OCCURRED AT B&W PLAYTS (LOW PROZADILITY
EVENTS) AMD WMICH MOULD ACTUATE TME PORY AT TNHE PROPOSED SCTPOINT
(2450 Ps16):

A. SOME CONTROL ROD GROUP UITHDRAVALS (MIGH REACTIVITY WORTIH KOT
OTHERVISE PROTECTED BY MIGH FLUX TRIP).
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Peak pressurizer pressure as o function of RCS pressure tri

p utpoint
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