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WASHINGTON, DC 20555

APRIL 21, 1979

IE Bulletin 79-05B

NUCLEAR INCIDENT AT THREE MILE ISLAND - SUPPLEMENT

Description of Circumstances:

Continued NRC evaluation of the nuclear incident 
at Three Mile Island

Unit 2 has identified measures in addition to those discussed in IE

Bulletin 79-05 and 79-05A which should be acted upon 
by licensees with

reactors designed by B&W. As discussed in Item 4.c. of Actions to be

taken by Licensees in IEB 79-05A, the preferred 
mode of core cooling

following a transient or accident is to provide forced 
flow using

reactor coolant pumps.

It appears that natural circulation was not successfully 
achieved upon

securing the reactor coolant pumps during the first 
two hours of the

Three Mile Island (TMI) No. 2 incident of March 28, 
1979. Initiation

of natural circulation was inhibited by significant coolant voids,

possibly aggravated by release of noncondensible 
gases, in the primary

coolant system. To avoid this potential for interference with natural

circulation, the operator should ensure that the primary 
system is

subcooled, and remains subcooled, before any attempt 
is made to establish

natural circulation.

Natural circulation in Babcock and Wilcox reactor 
systems is enhanced by

maintaining a relatively high water level on the secondary 
side of the

once through steam generators (OTSG). It is also promoted by injection

of auxiliary feedwater at the upper nozzles in the 
OTSGs. The integrated

Control System automatically sets the OTSG level setpoint 
to 50% on the

operating range when all reactor coolant pumps (RCP) are secured. However,

in unusual or abnormal situations, manual actions by 
the operator to

increase steam generator level will enhance natural 
circulation capability

in anticipation of a possible loss of operation of the 
reactor coolant pumps.

As stated previously, forced flow of primary coolant 
through the core is

preferred to natural circulation.

Other means of reducing the possibility of void formation 
in the reactor

coolant system are:

A. Minimize the operation of the Power Operated Relief Valve (PORV)

on the pressurizer and thereby reduce the possibly of 
pressure

reduction by a blowdown through a PORV that was stuck open.
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B. Reduce the energy input to the reactor coolant 
system by a prompt

reactor trip during transients that result in primary 
system pressure

increases.

Týiis bulletin addresses, among other things, 
the means to achieve these

objectives.

Actions To Be Taken by Licensees:

For all Babcock and Wilcox pressurized water reactor 
facilities with an

operating license: (Underlined sentences are modifications to, and

supersede, IEB-79-05A).

1. Develop procedures and train operation personnel 
on methods of

establishing and maintaining natural circulation. 
The procedures

and training must include means of monitoring 
heat removal efficiency

by available plant instrumentation. The procedures must also contain

a method of assuring that the primary coolant 
system is subcooled by

at least 50*F before natural circulation is initiated.

In the event that these instructions incorporate 
anticipatory filling

of the OTSG prior to securing the reactor coolant 
pumps, a detailed

analysis should be done to provide guidance 
as to the expected system

response. The instructions should include the following 
precautions:

a. maintain pressurizer level sufficient to prevent'loss 
of level

indication in the pressurizer;

b. assure availability of adequate capacity of pressurizer 
heaters,

for pressure control and maintain primary system 
pressure to

satisfy the subcooling criterion for natural 
circulation;

c. maintain pressure - temperature envelope within Appendix G limits

for vessel integrity.

Procedures and training shall also be provided 
to maintain core cooling

in the event both main feedwater and auxiliary 
feedwater are lost while

in the natural circulation core cooling mode.

2. Modify the actions required in Items 4a and 
4b of IE Bulletin 79-OSA

to take into account vessel integrity considerations.

"4. Review the action directed by the operating procedures 
and

training instructions tO.nIure that:

a. Operators do not ovetride automatic actions of 
engineered

safety features, unless continued operation of 
engineered
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safety features will result in unsafe plant conditions. For

example, if continued operation of engineered safety features

would threaten reactor vessel integrity then the HPI should be

secured (as noted in b(2) below).

-, b. Operating procedures currently, or are revised to, specify that

if the high pressure injection (HPI) system has been automatically

actuated because of low pressure condition, it must remain in

operation until either:

(1) Both low pressure injection (LPI) pumps are in operation

and flowing at a rate in excess of 1000 gpm each and the

situation has been stable for 20 minutes, or

(2) The HPI system has been in operation for 20 minutes, and

all hot and cold leg temperatures are at least 50 degrees

below the saturation temperature for the existing RCS

pressure. If 50 degrees subcooling cannot be maintained

after HPI cutoff, the HPI shall be reactivated. The degree

of subcooling beyond 50 degrees F and the length of time

HPI is in operation shall be limited by the pressure!
temperature considerations for the vessel integrity."

3. Following detailed analysis, describe the modifications to design and

procedures which you have implemented to assure the reduction of the

likelihood of automatic actuation of the pressurizer PORV during

anticipated transients. This analysis shall include consideration

of a modification of the high pressure scram setpoint and the PORV

opening setpoint such that reactor scram will preclude opening of

the PORV for the spectrum of anticipated transients discussed by

B&W in Enclosure 1. Changes developed by this analysis shall not

result in increased frequency of pressurizer safety valve operation

for these anticipated transients.

4. Provide procedures and training to operating personnel for a prompt

manual trip of the reactor for transients that result in a pressure

increase in the reactor coolant system. These transients include:

a. Loss of main feedwater

b. Turbine trip

c. Main Steam Isolation Valve closure

d. Loss of offsite power

e. Low OTSG level

f. Low pressurizer level
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5. Provide for NRC approval a design review and 
schedule for implementation

of a safety grade automatic anticipatory reactor 
scram for loss of feed-

water, turbine trip, or significant reduction 
in steam generator level.

61 The actions required in item 12 of IE Bulletin 
79-05A are modified as

- follows:

Review your prompt reporting procedures 
for NRC notification to assure

that NRC is notified within one hour of 
the time the reactor is not in

a controlled or expected condition of operation. Further, at that time

an open continuous communication channel 
shall be established and

maintained with NRC.

7. Propose changes, as required, to those technical 
specifications which

must be modified as a result of your implementing 
the above items.

Response schedule for B&W designed facilities:

a. For Items 1, 2, 4 and 6, all facilities with 
an operating license

respond within 14 days of receipt of this 
Bulletin.

b. For Item 3, all facilities currently operating, 
respond within 24

hours. All facilities with an operating license, 
not currently

operating, respond before resuming operation.

c. For Items 5 and 7, all facilities with 
an operating license respond

in 30 days.

Reports should be submitted to the Director 
of the appropriate NRC Regional

Office and a copy should be forwarded to 
the NRC Office of Inspection and

Enforcement, Division of Reactor Operations 
Inspection, Washington, D. C.

20555.

For all other power reactors with an operating 
license or construction

permit, this Bulletin is for information 
purposes and no written response

is required.

Approved by GAO, B180255 (R0072); clearance 
expires 7/31/80. Approval

was given under a blanket clearance specifically 
for identified generic

problems.
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THE CONTItUIU11G REVIE OFr THE SEQUENCE OF EVENTS LEADINIG TO TIlE INCIDENT ATPIM-2 OfN MARCH 28, 1979 SHOWS THIAT ACTIONI CAll BE TAKEN TO PROVIOC ASSURATIIETHAT THE PILOT-OPERATED RELIEF VALVE (PORY) UtMUTED O(M TIlE PRESSURIZER OF B&IRPLANTS UILL hOT BE ACTUATED BY ANITICIPATED TR'UISIEI]TS 1411C10 IAVE OCCURRED ORHAVE A SIGNIFICAtWT PROBABILITY OF OCCURfING IN T11ESE PLAN1S. TillS ACTIO3/ MIUSTNOT DEGRADE THE SAFETY OF THE AFFECTED PLANItS WIT1t RESPECT TO TILEIR RESPOWISETO ROEvAL UPSET OR ACCIDEn1T COUIDITIOTUS NOR LEAD TO UNREVIEWED SAFETY COIJCERNS.TH.E AYTlCIPATEO TRANSIEtNTS OF CONCERt ARE:

t. LOSs P tXTE PML tLECTRICAL LOAD
24 TURBINE TRIP
3. LOSS oF KMrE FEENWATER
4. LOSS OF COND~rLSER VACUvt
S. JI4ADVERTENT CLOSURE OF MAIN STEM ISOLATION VALVES (nsV).

A hNUM-ER OF ALTERIIATIVES WERE CONlSIDERED IN DEVELOPING THE ACTIONS PROPOSED
BELOM INCLUDING:

1~...ESTRICTIKG REACTOR POWER TO A VALUE WHICH W OUtD ASSURE NO ACf'UATIO't OF. HE PORY. THE REACTOR PROTECTION. SYSTEM, DESIGri PRESSURE &ND PORY SET-
POIhTS REWIA4NED AT THEIR CURRENT VALUES.

W. LOKERING THE HIGH PRESSURE REACTOR TRIP SETPOINT TO A VALUE W4iIC11 WOULDASSURE N'O ACTUATION OF THE PORY. THE DESIGri PRESSURE OF TUE REACTOR AYIDTHE SETPOINT FOR PORY ACTUATION REHAINEO AT T11EIR CURRENrT VALUES.

I., tL.ERING THE HIGH PRESSURE REACTOR TRIP SETPOINT ArD ADJUSTING ThE
OERATING PRESSURE (AND TEa2ERATURE) OF TIlM REACTOR TO ASSURE 110 PORVACTUATION ArTO TO PROVIDE ADEQUATE ttIRGINd TO ACCONIODATE VARIATIONS InlOPERATING PRESSURE. THE SETPOINT FOR PORV ACTUATION REr'JArED AT ITSCJRRT VALUE. THIS ALTERNATIVE WOULD REDUCE NET ELECrRICAL OUrPUT.

6. UJJa-'STIip THiE KIGH PRESSURE TRIP ANDI THE PORV SETPOINTS TO ASSURE NlOP611V ACTUATION FOR T1lE CLASS OF ANTICIPATED EVENTS OF CONCERN. THE DESIGN#PRESSURE OF THE REACTOR REMAINED AT ITS CURRENr VALUE.

q1s AnALYsis OF THE XPPACT OF THESE VARIOUS ALTERMLITIVES AU0 THEIR COirpRIoUTI"OIFO ASSURmIrG THAT THE PORV WILL hOT ACTUATE FOR THE CLASS OF NITICIPATED TRAISIENTS
IF CO;4CERN HAS BEEN COMPLETED. THE RESULTS SHOW THAT:

LO'dERrHg THE HI(tq PRESSURE REACTOR TRIP SETPOINfT FROM2335 PSIG TO 2,.•0 PSIr.

AnD

PAISIKt THE SETFOINT FOR TIE PILOT OPERATED RELIEF VALVE
FRa;4 2255 RSIG TO 2450 PSIG

rOwrIrES ThPE EQJlIRED ASSURANCE. THIS ACTION IHAS THE FURTIIER ADVAriTAGES or:

...... .......... ....

...... .. ... . ....

.. " ...... ... ... .. . .... :..... . . ....... . .. . .
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EXTRACT OF B&W COMMUNICATION - RECEIVED BY NRC

4/20/79

Enclosure 1

Page 2 of 4

1,, flEOJClIt ThE PROBABILITY 'OF PORY ANDO A5$IE CODE PRESSURIZER SAFETY VALVE
ACTUATION FOR OTHER INCREASING PRESSURE TrRA11SIENrS.

2. PRERVING PRESSURE RELIEF CAPACIrTY 1R ALL HIGI PRESSURE TRAISIENTS.

• r. •mLt ATIKG THE POSSIBILITY OF zWROOUCING UJ1REVIEWED SAFETY COrt.ERJS.

4. REDUCING THE TINT. AT V41CI1 THE STEAM SYSTEM HEAT SI11K WOULD BE LiST IN
THE EVENT E•ERGENCY FEEMOIATER FLOW WERE DELAYED.

St.PM,•RY OF TiE itPACT OF THE PROPOSED StTPOIHT CH.IGES 0O1 ALL. ATICIPATED
TRAULSIEtfTS IS GIVEN1 It; TABLE 1.

O.t PLANTS ARE CURREniL.Y CAPABLE OF RWIBACK TO 15% OF FULL POW0.R UPON LOSS OF
LOAD OR TRIP OF THE TURBIN1E. THIS CAPABILITY REQUIRES ACTU'TJIUN OF TIlE PILOT-
OPERATEO RELIEF VALVES. THE CAPABILITY INCREASES "nME P.F..IAB[LITY OF POWER
SUPLY TO THE SYSTEM BY RETURITt1G .THE UNITS TO POLJER GEFIERATIOII IMORE qUICKLY
A"FTER THESE TRAISIEHITS. THE ACTION PROPOSED ABOVE WILL REQUIRE THAT THE
REACTOR BE TRIPPEO FOR ThESE EVENTS;

NRC NOTE:

The effect of changing the reactor coolant system pressure trip setpoint upon peak
pressurizer pressure is typified by the attached figure 1. which was developed by.
B&W for a loss of feedwater transient.

4 ~.s.........a - - - - . ~. - - -. - - *.* -. .. -



TABLE I Enclosure I

StN"'tARY OF PROTECTIOn AGAINIST PORV ArU,•rIOI Pe of 4

PROVIDED BY PRAOMSED SETPOINT CH,'iGES FOR ALL.
N• ATICIPATEo TR5IE7-ITS I

EXTRACT OF. e&I COW .QtNKtATION - RECEIVED By NRC 4/20/79

t. MHCIPATED TiRAI•IE1WTS ilIVCH HAVE OCCURREd AT B&W PLAITS AID WIIICIl WOULD

WztOtLy ACTIVATE PORV AT THE cuRrE-r SETPOINT (2255 PSIG):

A. TUIKE TRIP

li. LOSS OF EXTEFr4AL ELECTRICAL LOAD

t. LOss OF iiN FE-ETER

b. LOSS OF C•W•VISFR VAC'UJUI

E. 1rKPDERTENT CLOSURE OF 14SIV

PrTICIPATEO TAMSIEMrS WHICH HAVE OCCURRED AT B&W PLANTS &,to WjICn

t"3UL. I"ORKALLY ACTUATE PORV AT DIE PROPOSEO SETPOIriF (2450 PSIG):

L AEPiTICIPATED TRANSIErWTS 011ICHI HAVE NiT OCCURRED AT 654 PLANTS (LOW

PRO3AILITY EVENTS) AND WHICH WOULLO rORALLY AcrUATE PORY AT THE

CtPRENT SEMT[ (2255 PSIG):

A& SOM' CONTROL 93D GROUP WITHDRAWALS (MODERATE TO HI"•I REACTIVITY

.V0MT' GROUPS N;OT OTHERWISE PROTECTED BY HIGH FLUX TRIP).

. FOOERATOR DILUTION.

4 iJTICIPATED TRAfJiIEKTS t.HICH HAVE ROT OCCUJAREO AT D&W PLrATS (LOW PROBArUILITY
EVENTS) AnD mICH t.'OJLD (, CTUATE THE PORY AT ThIE EL)POSED xrTrOIET

(2450 PSIG):

A. SOME CONJTROL ROO GROUP 1JITHDRAIALS (HIGhI REACTIVITY VORTII rOT

OTHERMJISE PROTECTED BY HIGH FLUX TRIP).
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LISTING OF IE BULLETINS
ISSUED IN LAST TWELVE MONTHS

Subject

Review of Operational
Errors and System Mis-
alignments Identified
During the Three Mile
Island Incident

Failure of GE Type AK-2
Circuit Breaker in Safety
Related Systems

Events Relevant to BWR
Reactors Identified During
Three Mile Island Incident

Seismic Stress Analysis
of Safety-Related Piping

Review of Operational
Errors and System His-
alignments Identified
During the Three Mile
Island Incident

Review of Operational
Errors and System Mis-
alignments Identified
During the Three Mile
Island Incident

Review of Operational
Errors and System Mis-
alignments Identified
During the Three Mile
Island Incident

Nuclear Indicent at
Three Mile Island

Date Issued

4/18/79

4/17/79

4/14/79

4/14/79

4/14/79

4/14/79

4/11/79

4/5/79

B~ letin
N•.

79-06A
Rev. 1

Nuclear Incident at
Three Mile Island

4/2/79 All Power Reactor
Facilities with an
OL and CP

Issued To

All Pressurized Water
Power Reactor Facilities
of Westinghouse Design
with an OL

All Power Reactor
Facilities with an OL

All BWR Power Reactor
Facilities with an OL

All Power Reactor
Facilities with an
OL or CP

All Combustion Engineer-
ing Designed Pressurized
Water Power Reactor
Facilities with an
Operating License

All Pressurized Water
Power Reactor Facilities
of Westinghouse Design
with an OL

All Pressurized Water
Power Reactors with an
OL except B&W facilities

All B&W Power Reactor
Facilities with an OL

79-09

79-08

79-07

79-06B

79-06A

79-06

79-OSA

79-05
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LISTING OF IE BULLETINS

ISSUED IN LAST TWELVE MONTHS

Subject

7 9-04

79-03

Date Issued

3/30/79

3/12/79

Incorrect Weights for
Swing Check ialves

Manufactured by Velan

Engineering Corporation

Longitudinal Weld Defects

in ASME SA-312 Type 3C4

Stainless Steel Pipe Spools

Manufactured by Youngstown

Welding and Engineering Co.

Pipe Support Base Plate

Designs Using Concrete

Expansion Anchor Bolts

Environmental Qualifica-

tion of Class IE Equipment

Deterioration of BUNA-N
Components in ASCO

Failures In Source Heads

of Kay-Ray, Inc., Gauges

Models 7950, 7050B, 7051,

3O51B, 7060, 7060B, 7061
and 7061B

Atypical Weld Material
in Reactor Pressure
Vessel Welds

Atypical Weld Material
in Reactor Pressure
'yessel Welds

Atypical Weld Material
in Reactor Pressure
Vessel Welds

Enclosure 2Page 2 of 3

Issued To

All Power Reactor
Facilities with an

OL or CP

All Power Reactor
Facilities with an

OL or CP

All Power ReactorFacilities with an

OL or CP

All Power Reactor
Facilities with an

OL or CP

All GE BWR facilities

with an OL or CP

All general and

specific licensees

with the subject

Kay-Ray, Inc.

gauges

All Pover Reactor
Facilities with an

OL or CP

All Power Reactor
Facilities vith an

OL or CP

All Power Reactor

facilities with an

OL or CP

Bulletin
No.

3/2/79

2/8/79

12/19/78

10/27/78

3/19/79

11124/78

9129/78

79-02

79-Cl

78-14

78-13

78-12B

78-1 2A

78-12
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LISTING OF IE BULLETINS
ISSUED IN LAST TWELVE MONTWS
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Subject

Examination of Mark I

Containment Torus Welds

Bergen-Paterson Hydraulic
Shock Suppressor Accumulator
Spring Coils

BWR Drywell Leakage Paths

Associated with Inadequate

Drywell Closures

Radiation Levels from Fuel

Element Transfer Tubes

Protection afforded by

Air-Line Respirators and

Supplied-Air Hoods

Defective Cutler-Hammer

Type X Relays with DC Coils

Date Issued

7/21/78

6/27/78

6/14179

6112/78

6/12/78

5/31/78

Bulletin
No.

78-11

Issued To

BWR Power Reactor
Facilities for action:

Peach Bottom 2 and 3,

Quad Cities I and 2,

Hatch 1, Monticello and

Vermont Yankee

All BWR Power Reactor

Facilities with an

OL or CP

All BWR Power Reactor

Facilities with an

OL or CP

All Power and Research

Reactor Facilities with

a Fuel Element transfer

tube end an OL

All Power Reactor

Facilities with an OL.

all class E and F

Research Reactors with

an OL, all Fuel Cycle

Facilities with an OL,

and all Priority I

Katerial Licensees

All Power Reactor

facilities with an
OL or CP

78-10

78-09

78-08

78-07

78-06



UNITED STATES
NUCLEAR REGULA,•RY COMMISSION

ADVISORY CO,'¶1MI"TLE 09 REACTOR SAFEGUAR'DS
VdAH~OTO~0. C. M"f

(A~rU20 1979

• lbnorabl* Victor G1inskryk

9 Actirn Chairman
U. S. N•~clear -eulatory Cocmission
•wa&)ir•gtono V 20555

raaar Dr. Gilirsky:

T..is letter is •n respx-n.e to your.r of Apri1 1, 1979 uti¢h requestei
th-at the ACiS notify the Conmfscioners i=I-Aiate-y if 'Vf believe any of
our oral recoc-avndations of AprLI 17 should be aCtad upon before our
next regularly che.duled metirNg at which %.. could prepae . formal

..ltter, The C,..mnittee disur~sad this trpic bW con.erenre telephone
call on'April 19 and offers the following com-ents.
All of die recndflL~8ofl made by the ACPS In its meating with the

C=-.1•-sonces on April 17, 1979, are generic in na',.ure ean •p.ly to all
-:ks. No•ne were Inteided to require Immediate changes in opt-rting pro-
f'. 5d=04 or plt.nt m:difications of operating rMVs. Such chares should
be =ede on3v after stv' of their effectrs on overall safety, cVch stud-
iet sh::,ulu be mande by the licensees and their suppliers or eonuslr.antz
iin.d by tho IP Staff. h.- Corrttee believes that th-2se -tudies zould
be beqvn in the near future on a time scale that will not div,:rt tke .
NIC Staff or the indts representatives from their bttks relatinq to
-th eoC0do'wn of Tnrfeo _da Island Unit 2. However, the C..wit~te be-

_.. "levcs that it .%oL'ld be o.ssible a"d desirable to initiate i,.£ed.ately
a survey of opartirig procedures for achievirn natural cifreatior Irr-
cluding tbh cse %'en offs'iEe power is lost, and the role of the p:¢en-
surlaer hcaters in such p-eocedurez.

t,! its ;tnAlr2 cn April 1 and 17, 1979, the Comvittpe discussed .ith
- the MtC Staff the iaattcr of natural ciriculation for the 1hree Mieo it-

)oAM Unit 2 plant. The Co.mittee bellves that this matter is receiv-
ing mrc~reful attc.ntion by the NPC Staff and the llccn'ee.

To MD' for Appropriate Action. Distribution: Chin, Cmr5, PE, OGC, OCA, SEIy,
°DR, OIA. Rapifaxed to EDO. PA. E. Case. 79-1117.
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4 " TED STATES

NUCLEAR EULATORY CO,., ISSION ....... ...-:

ADVISORY COWI.I.~ITTCE Oil REACTOR SAFEGUARDS
WASHINGTON. 0-.C. 206S5

..;..-..:..-..

ril1 18, 1979

MEMORANDii FOR:i chairtmin HerKdrie
Commrissioner Gllinsky
Cormissioner Kennedy
Commitssioner Bradford
Co,•iissioner Ahearne

FRIM: R. F. Fraley, Executive Director
Advisory Co, i ttee on Reactor Safeguards

Attached for your information and use is a copy of the recorwenda-
tions of the Advisory Committee on Reactor Safeguards i-bich were

orally presented to and discussed with you on April 17, 1979 re-

garding the recent accident at the Three Mile Island Nuclear Sta-
tion Unit 2.

R. F.Fra"--
Executive Director

* Attachment:
RecommrnndatIons of the NRC Advisory Committee ..:.:..

on Reactor Safeguards Re. the 3/28/79 Accident
at The Three Mile Island Nuclear Station Unit 2

†.. i...:. ..

.. . .. . .. . ............." .... ... .... .. ..............

.. ...... ... . ... ........ . ............ .
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" -oApril 17D 1979

RTIONS OF INC NUCLEAR R0GUL[TXRY Cai¶ISSION ADVISORY COMMITTEE
ON REACTDR SAFEGUARDS REXARDING THE MARCH 28, 1979 ACCIDENT AT

71 TREE MILE ISLA'14D NUCLEAR STATION UN~IT 2 .'. .'..'..:.:...

Presented orally to, and discussed with, the NRC
Qomissioners during the ACRS-Coa.nissioners Meeting

on April 17i 1979 - Washington, D. C. .'-"

Natural circulatiqn Is an important mode of reactor cooling, both as

a planned process and as a process that may be used under abnormal

circurstances. The Committee believes that greater understanding of-

this mode of cooling is required and that detailed analyses should

be developed by licensees or their suppliers. The analyses should be F:"

supported, as necessary, by experiment. Procedures should 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 Instrunentation to

measure or indicate flow at low water velocity.

The use of natural circulation for decay heat removal following a loss ...-.

of offsfte 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 onsit-

power source with a suitable arrarement of heaters and power distri-
bution to provide redundant capability. Presently operating ,.R

plants should be surveyed expeditiously to determine whether such

arrangýmr.nts can be provided to assure this aspect of natural circula-
tion capability.

The plant operator should be adequately informed at all times con--

cerning the conditions of reactor coolant syste operation which

Might affect the capability to place the system in the natural circu-
lation mode of operation or to sustain such a mode. Of particular
importance is that Information which-might indicate that the reactor

coolant system 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 capability. Such a warning may be derived from pressur-

izer pressure instruments and hot leg temperatures in conjunction with .. '..

conventional steam tables. A suitable display of this information
should be provided to the plant operator at all times. In addition,-:.:..-"
consideration should be given to the use of the flow exit tempera--
tures from the fuel subassemblies, where available, as an additional
Indication of natural circulation.
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The exit temperature of coolant from the core is currently measured
by thermocouples in many Ms to determine core performance. The
Committoo raiommcndo Liat thc5e tonmpraturc moa3urcmcnt*f ao ourrntly.

arv 'able, be used to guide the operator concerning core status. The _

rat e of the information displayed and recorded should include the
full capabilltyof the thermocouples. It is also recommended that

other existing instrumentation be examined for its possible use In

assisting operating action during a transient.

The ACRS recommends that operating power reactors bA given priority

with regard to the definition and implementation of instrumentation
which provides additional Information to help diagnose and follow the

course of a serious accident. This should include improved sarrpling

procedures under accident conditions and techniques to help provide

Improved guidance to offsite authorities, should this be needed. The

Committee recommends that a phased implementation approach be eam-

ployed so that techniques can be adopted shortly after they are

judged to be appropriate. ...-.-.. ...

The ACRS recomm-ends that a high priority be placed on the development

and Implementation of safety research on the behavior of light water
reactors during anomalous transients. The NRC may find it appropriate

to develop a capability to simulate a wide range of postulated tran-
slant and accident conditions in order to gain increased insight into

measures which can be taken to Improve reactor safety. The ACRS
wishes to reiterate its previous reco-mmendations that a high priority
be given to research to improve reactor safety.

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

The ACRS is continuing its review of the implications of this accident
and hope to provide further advice as it is develeped.
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