UNITED STATES
NUCLEAR REGULATORY COMMISSION -
REGION V

SUITE 202, WALNUT CREEK PLAZA
1990 N. CALIFORNIA BOULEVARD
WALNUT CREEK, CALIFORNIA 94596

April 21, 1979

Washington Public Power Supply System
P. 0. Box 968 - :

3000 George Washington Way

Richland, Washington® 99352

Attention: Mr. N. 0. Strand
Managing Director

* Gentlemen:

The enclosed Bulletin No. 79-05B, is forwarded to yau for information.
Ne written response is required. Ue have also enclosed copies of recom-
mendations of the ACRS to ‘the Commission for your information. If you
dﬁsire additional information regarding this matter, please contact

this office.

- Sincerely,
R%ggeéﬁ@"
irector . )

Enclosure:

IE Bulletin No. 79-05B

with ‘Enclosures

ACRS Recommendations to the
Commission dated April 18,
1979 and April 20, 1979

cc w/enclosures: |

M. E. Witherspoon, WPPSS
A. Kohler, WNP-2, WPPSS
J. P. Thomas, WPPSS

W. J. Talbot, WPPSS

G. Sorensen, WPPSS
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, DC 20555

April 21, 1979 S - (
IE Bulletin 79-05B
NUCLEAR INCIDENT AT THREEJMILE I§LAND ~ SUPPLEMENT
- Description of Circumstances:

Cont1nued 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, des1gned 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 pro-
vide forced flow using reactor coolant pumps.

1t 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 non-
condensible 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 subcoo]ed, before any attempt is made
to establish natural circulation.

Nautural 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 0TSGs. 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 enchance 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 coo]ant
system are: .
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A. _Minimize the operation of the Power Operated Reljef Valve (PORV) on the

pressurizer and thereby reduce the possibility of pressure reduction by .
a blowdown through a PORV that was stuck open. P =f
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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
1ncreases .

This bulletin addresses, among other things, the means to achieve these
objectives.

Actions To Be Taken by Licensees:

For all Babcock and Wilcox pressurlzed vater reactor fac111t1es with an
operating license: (Underlined sentences are modifications to, and supersede,
IEB-79-05A).

1. Develop procedures and train operation personne] on ‘methods of establishing
and maintaining natural circulation. The procedures and training must
include means of monitoring heat removal efficiency by available plant
jnstrumentation. 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 shou]d include the following precautions:

a. maintain pressurizer level suff1c1ent to prevent loss of level
indication. in the pressur1zer,

b. assure availability of adequate capac1ty of pressur1zer heaters, . |
for pressure control and maintain primary system pressure to satisfy .
the subcooling criterion for natural circulation; and ' |

c. maintain pressure - temperature envelope within Appendix G Timits
for vessel integrity.

Procedures and tra1n1ng 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. oy e T

2. Modify the actions required in Item 4a and 4b of IE Bulletin 79- 05A to v
take into account vessel integrity considerations. " Q;“‘
" "4. Review the action directed by the operating procedures and tra1n1ng
instructions to ensure that: 2. = .
©a. Operators do not override automatic actions of eng1neered
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 operafioﬁ
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 1imited by the pressure/
temperature considerations for the vessel integrity."

Following detailed analysis, describe the modifications to design and
procedures which you have implemented to assure the reduction of the.
Tikelihood of automatic actuation of the pressurizer PORV during antici-
pated transients. This analysis shall include consideration of a modifi-
cation of the high pressure scram setpoint and the POVR opening setpoint
such that reactor scram will preclude opening of the PORV for the spec-
trum of anticipated transients discussed by B&! in Enclosure 1. Changes
developed by this analysis shall not result in increased frequency of
pressurizer safety valve operation for these anticipated transients.

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. Mmain Steam Isolation Valve closure
d. loss of offsite power 3
e. low OTSG level

f. Tlow pressurizer level.
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5. Provide for NRC approval a design review and schedule for imp]ementatién
of a safety grade automatic anticipatory reactor scram for loss of feed-
water, turbine trip, or significant reduction in steam generator level.‘

6. 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 ijtems.

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. A1l facilities with an operating license, not currently
operating, respond before resuming operations.

c. For Items 5 and 7, all facilities with an operating license réspond
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 Ticense or construction permit,
this Bulletin is for information purposes and no written response is required.

Approved by GAO, B180225 (R0072); clearance expires 7/31/80. Approval was
given under a blanket clearance specifically for identified generic problems.
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'Wi CONTINUING REVIEN OF THE SEQUERCE 'OF EVENTS LEADING 70 THE INCIDENT AT |
THI-2 ON MARCH 28, 1979 SHOMS THAT ACTION CATL BE TAXER TO PROVIDE ASSURNHGE |
“FTHAT THE PILOT-OPERATED RELIEF VALVE (PORY) MOUNTED Off THE PRESSURIZER OF BGW
‘PLANTS WILL NOT BE ACTUATED BY ANTICIPATED TRANSIENTS WUICH HAVE OCCURRED OR
RAYE A SIGNIFICANT PROBABILITY OF GCCURBING IN THESE PLANTS. THIS ACTION MUST
07 DEGRADE THE SAFETY OF YHE AFFECTED PLANTS WITH RESPECT TO THEIR RESPONSE
TO KORUAL, UPSEY OR ACCIDENT CONDITIONS NOR LEAD TO UNREVIEWED SAFETY CONCERHS.
?ﬁz ANTICIPATED TRANSIENTS OF CONCERN ARE- .

. L0658 OF EXTERNAL stzc*mxcm. LOAD
Y K Q‘ mm:az TR:P
- 3. LOSS OF MAIN FEECWATER
§. 1LOSS OF CORDENSER VACUUB
5. INADVERTENT CLOSURE OF MAIN STEAM xsomnon VALVES ('tsm.

A BIPRER OF ALTERNATIVES WERE CONSIDERED IN DEVELOPING THE ACTVIONS PHOPGSED o
BELGH INCLUDING: R

" 4. RESTRICTIRG REACTOR PGHER TO A VAUUE WHICH WOULD ASSURE NO ACTUATION OF . |
.  THE PORY. THE. REACTOR PROTECTION 'SYSTEM, DESIGH PRESSURE NfD PORY SET-~ .
POINTS REMAINED AT THEIR CURRENT YALUES.

5. kZ.U’r’ERI?{G THE HIGH PRESSURE REACTOR TRIP SETPOINT TO A YALUE WHICH NDULD .
- ASSURE HO ACTUATION OF THE PORY. THE DESIGH PRESSURE QF THE REACTOR ARD |
. THE SETPOINT FOR PORY ACTUATION RERAINED AT THEIR CURRENT VALUES.,

A, {SUERING THE HIGH PRESSURE REACTOR TRIP SETPOINT ANU ADJUSTING THE

. G7PERATING PRESSURE (AND TENPERATURE) OF THE REACTOR TO ASSURE NO PORV

. RCTUATION AND TO PROQVIDE ADEQUATE MARGIN TO ACCOMMODATE VARIATIONS 1In
OPERARTIHG PRESSURE. THE SETPCINT FOR PORYV ACTUATION REMAINED AT ITS :
CURRENT VALUE. TH1S ALTERMNATIVE WDIULD REDUCE BEY ELECTRICAL QUTPUT. e

‘5. . ADIUSTIRG THE HIGH PRESSURE TRIP AND THE PORV SETPOINTS TO ASSURE O - - -
% PGV ACTUATION FOR THE CLASS OF ANTICIPATED EVENTS OF CONCERN. THE DESIGH .
PRESSURE OF THE REACTOR REMAINED AT ITS CURRENT VALUE.

ﬁf: AHALYSIS OF THE IMPACT OF THESE VARIOUS ALTERWATIVES AND THEIR CONTRIDUTION 1
TO ASSURING THAT THE PORY WILL ROT ACTUATE FOR THE CLASS OF ANTICIPATED TRAISIENTS
OF CORCERH HAS BEEW COMPLETED. THE RESULTS SHOW THAT: T

LOMERENG THE HIE&I PRESSURE REACTOR TRIP SETPOINT FROM
23385 PSIS 70 2390 PSIG

ARD : . “ "

‘BRISING THE SETPOINT FOR THE PILOT OPERATED RELIEF VALYE
. FROM 2255 PSIG TO 2450 PSIG ©

"PE‘JWBES THE REQUIRED ASSURANCE. THIS R:!‘.TIOH HAS THE FURTHER ADVARTAGES OF:

-~ |
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4/20/79 Page 2_ of 4'_

"

UU’CIRG THE PROBABILITY OF PURV -AND ASHE CODE PRESSURIZER SAFETY YALVE

. f»CIW%TiOH FOR OTHER INCREASIBG PRESSURE TRARS IENTS .

PRESER?!HG PRESSURE RELIEF CAPAC!T‘{ -FOR ALL HIGH PRESSURE TRN!SIEHTS
El.t‘r"lmﬁﬂﬁ'g THE POSSIBILITY OF INTRODUCING MNREVIEWED SAFETY CONCERNS.

- REDUCING THE TIME AT VMICH THE STEMN SYSTEM HEAT SINK WOULD BE LOST IN

THE EVENT EMERGENCY FEEDWATER FLOW WERE DELAYED

A SWRARY OF THE IMPACT OF THE PROP(}SED SETPOIHT CHR’)GES On ALL ARTICIPATED

TWWSIEBTS IS GIVEW IN TABLE 1.

. B&'ﬂ PLARTS ARE CURRENTLY CAPABLE OF RU?‘IBACK' TO 15% OF FULL POMER UPON LOSS OF

LOAD OR TRIP OF THE TURBENE. THIS CAPABILITY HEQUIRES ACTUATION OF THE PILOT-
QPERATED RELIEF VALVES. TYHE CAPABILITY INCREASES THE RELIADILITY OF POMER
SUPPLY T0Q THE SYSTER BY RETURNING .THE UNITS TO POMER GENERATION MORE QUICKLY
AFTER THESE TRANSIENTS. THE ACTION PROPOSED ABOVE HILL REQUIRE THAT THE

| s;ssmn BE TRIPPED FOR THESE EVENTS:

H

i

HRC NOYE:

The effect of changing the reactor coo]ant system pressure trip setpoint upon peak
pressurizer pressure is typified by the attached figure 1. whxch was developed by.

B&W Tor a loss of feedwater transient.
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‘ L TAB!.E 1 Enclosure 1

Page 3 of 4
Sthetiry OF Pmrecno-x Achr;sr PORY AGTUATIOT
PROVIDED BY PROPOSED SETPOINT CHANGES FOR ALL’
ATICIPATED TRANSIENTS

EXTRACT OF Bak: COMBUNICATION ~ RECEIVED BY NRC 4/20/79. .

NWIC!PATEQ TRANSTENTS MHICH HAVE OCCURRED AT B&W PLANYS AYD HIGH HOULD

| FORYLLY ACTIVATE PORV AT THE CURREWT SETPOINT (2255 PSIG):

. Be JURBIRE TRIP

B, LOSS OF EXTERRAL ELECTRICAL LR

C g icssormmveecmmn . e

B. LOSS OF CONDENSER VACULR
TRADVERTENT CLOSURE OF PSIV

[H Y
]

ENTICIPATED TRANSIENTS WHICH HAVE occumso AT BAY PLANTS AND WiicH

UOULD RORMALLY ACTUATE PORY AT THE PROPOSED SETPOIHT (2450 PSIG):

-RBTICXPATED TRANSYENTS WHICH HAVE ROT OCCURRED AT BzW PLANFS (LOW
, Pmaﬁsn.m' EVENTS) AND BHICH Houw RORMALLY ACTUATE PORY AT THE

l

- CURRENT, SETPOIRT (2255 PSIG): 5

. “H.  SOWE CONTROL ROD GROWP HITHBRRHALS (h‘ODc.RATE TO HIGH REACTIVITY

!!'O'r'ﬂ}! GROUPS KOT OTHERWISE PROTECTED BY HIGH FLUX TRIP). '

8. KODERATOR DILUTION.

Ve v

"EVEHTS) AND HiicH ’ro"OULD RCTUATE THE PORY AT THE PROPU::ED SCTPOINT
{2450 p516):

A.  SCME CONTROL ROD GROUP VITHDRAWALS (HIGH REACTIVITY HORTH ROT

OTHERYISE PROTECTED BY HIGH FLUX TRIP).

3
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fyrertpiren TRANSTERTS VHICH HAVE rm OCCURRED AT BSW PLANTS™ cr.w*rmm\mnn" -
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‘U.\'ITED STATES - ‘ .

NUCLEAR REGULATORY CONMISSION
ADVISORY COMIITTEE ON:REACTOR SAFEGUARDS
msmncron,gn. C. 2055%

April 18, 1979

H
MEMORANDUM FOR: Chairman Rendrie ™ -
+ - Commissioner Gilinsky )

Commissioner Kennedy

Commissioner Bradford

Commissioner Aheagne

FROM: R. F, Fraley, Exegcutive Director

Advisory Committee on Reactor Safeguards

Attached for your informatlon and use is a copy of the recommenda-
tions of the Advisory Committee on Reactor Safeguards which were
orally presented to and discussed with you on April 17, 1979 re-
garding the recent accident at the Three lile Island Nuclear Sta-
tion Unit 2.

o it
R.'F. s:afé&&’&’/ ,
R Executive Director

. Attachment: .

* Recommzndations of the NRC Advisory Committee .
. ¢ on Reactor Safeguards Re, the 3/28/79 Accident
: ~*  at The Three Mile Island Nuclear 'Station Unit 2
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"« Bororable Victol Gilinsky P o - .

" washingtson, DG 20555. . L

. that the ACRS not tify- the Comnigsioners .!.mxccm‘_elv if & believe zny of

" und by the NRC Steff, The Cowmittpe believes that these stusies should
oo b2 bagun i she naar fukure on a tipe stale that will not diverk the .

"t a survey of operatirg procadures for achieving nutural ciyenlation,, [

oo its nes sting cn o2l 16 and 17, 1979, the Coomitiee di scusssd anith .

'+ lerd Unit 2 plant. The Coomittes balicves that thiz matter is receiv-

- h R
x el
‘ 0
. »
> 4 - O
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Adcting Chalrman
U. 8. Npeclear Regulatory Cosmission

D=zr Dr, Gilinsky.

"I"":r.s lptuer’ is m rc“p:msn to yours of Apru 18, 1878 m*ch rec-ue_-,..eq

OUY orsl recosmmndations of dpril 17 should bz actsd ugon bafore our
next regulzrly schaduled meeting at which We could prepsre o formal
Jdetter. The Commitctee iscunsed- this tepic by con.eren-e tel ephone
€211 on’April 19 ard offers tha Sellowing commants,

‘411 ‘of the recommendstions msde by the ACRS in its m=cting with the
teridezioners on Xpril 17, 1979, sre generic in natere and epsly o ull
FaRs, Mone were 'intepded to rejuire inmmediste chanzes in opersting pro=
cedures or plzn mo3ifications of orerating pare,  Such chenges =hsuld
by me@z pnly afrer study of thelr pEfects on overall safety. Such stude
ies chouwld be made by the licensees and thefr suppliers or conzultants

.¥RC Stafs or the indusiry repre zenkatives from thelr tasks relering to
: 'd‘- exoldowa of Three Mile Y=land Unit 2. Bowever, the Cenmittfes be- .
lieves that it would be possible and desirable to injtiste Immediately ..

ccluding the ¢xse when offsite power is lost, and the role of the pre=~
surizer heaters in such proceduress ‘ - D oei.

‘thz NRC Staff the master of nstural circulation for the Thres Mile Is-

An3 ca:eful attention by tho MRC Staff and the llcensze.

ow v 0 -
- - —e

To £D) for Spprepriate Action. Distribution: Chm, Cmrs, PE, OGL, QCA, sgg;y-,
. PP, OIA, Rapifcxed to EDQ, PA, . Case. 78-1117.




T ableo Victor Gilipsky

. - " -

april 20, 1979
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ha Comalitee!s ovin reconnapdations to the Comuission un z\pnl 17 wore * .

. et intended t:o upply to Three lile 1=iand Unit 2. <. o K
I vy Elan to, write a further regort on these matcers at our Hay 10 ’ 1979
‘m‘-‘. lrg. . : . . . : *

«

" _ S ' . Stpoarely, e,
LT '  fredd J’(/ LErtn s,
. . ) . M3z W. Yarbon - .

X = . ~ + ., Cneirman
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b » April 17, 1979

" ’RECOMMENDATIONS OF THE NUCLEAR REBUU\’KJRY COMMISSION ADVISORY COMMALTTEE
(N REACTOR SAFEGUARDS REGARDING ‘THE MARCH 28, 1979 ACCIDENT AT ;
THE THREE MILE ISLAND NUCLEAR STATION UNIT 2 R

. Presented ora'lly to, ard ilchscussed with, the NRC
s Commissioners during the ACRS-Comnxssioners Meeting
. on April X7; 1979 o t-'ashmgton, D. c.

<. ,“Natural czrculathn is an Important: mode of reactor coolmg, both as
' ‘a planned process and as a process that may be used under abnormal.
circumstances. ~The Committee belidves that greater understanding of ¢
‘this mode- of cooling is”required and that-detailed analyses should.

" ‘be deyeloped by licensees or their supphers. The analyses should be
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, iIn fack,
been established. This may require installation of mstrumentation 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
power source with a suitable arrangement of heaters and power distri-
bution to provide .redundant capability. Presently operating FWR .
. Plants should be surveyed expeditiously to determine whether such
- arrangenents can be provided to assure this aspect of natural circula-

tion capability. :

. The plant operator should be adequately informea at all times con—
- cerning the conditions of reactor: coolant system operation which
7 0% might affect the capability to place the system in the natural circu-
lation made of oparah:on ar to suckain such a made, Of partienlar
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 Jplant 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 addltxonal

,. indication of natural circulation.

----------------------------------------------------
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- +The exit temperature of coolant from the core is. currently measured

‘by thermocouples in many FRs to !detemmine core performance. The .
-Committee recommends that these temperature measurements, as currently
available, be used to guide the operator concerning ccre status. The
‘range of the 1nfoma_tlon.displayed and recorded should include the
~full capablility “of the -thermocouples. It Is also recommerded that
other existing Instrumentation be examined for its possible use in
~assisting operating action during a transient, : :

“The- ACRS recommends’ that operating power reactors be given priority .-

- Lwith regard to the definition and implementation of instrumentation -
- -which provides additional information to help diagnose and follow the

‘course of a serious accident. Thls should include improved sampling
‘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 em~

-‘ployed so that techniques can

. - reactors during anomalous transients. .
© . “to develop a capability to simulate a wide range of postulated tran~

‘. .- measures which can be taken to Improve reactor safety.
- -wishes to reiterate its previous recommendations that a.
phe given to research to improve reactor safety.

. and their supporti

be adapted shortly after they are.
judged to be appropriate. ) . , .

The ACRS recommends that a 'h‘igh priority be placed on- the deveioprnent
and implementation of- safety research on the behavior of light water
The NRC may £ind it appropriate .

sient and accident conditions in order to gain incressed insight inte
The ACRS

‘high priority .

Consideration should be given togfthe desirability of additional
equipment status -monitoring on varicus ehgineered safeguards- features
ng services to help assure their availability at

all tiWESo .

% iThe ACRS is rcontinuing its review of the implications of this accident

“and hope to provide further advice as it is developed.
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