UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20686

Mav 15, 1980

MEMORANDUM FOR: Project Directors
Assistant Director for TVA Projects

CROM: James G. Partlow, Associate Director
for Projects

SUBJECT: DIRECTOR'S DECISION IN RESPONSE TO 2.206 PETITION
REGARDING BWR STABILITY

Enclosed are copies of a Director's Decision, letter of transmitta) and

Federal Register notice issued by Dr. Murley in response to a Petition filed
under 10 CiR 2.206 of the Commission's regulations. The Petition was filed by
Ms. Susan Hiatt on behalf of the Ohio Citizens for Responsible Energy (OCRE).
The Petitioner expressed concerns regarding the March 9, 1989 power oscillation
event at LaSalle, Unit 2 and requested that the Director of NRR and the Commission
take specified action with respect to all boiling water reactors (BWRs). As
discussed in the enclosed Director's Decision, the Petitioner's request under
10 CFR 2.206 has been denied. However, the Petitioner's request to reopen
rulemaking proceedings regarding Anticipated Transients Without Scram (ATWS)

is being treated as a petition for rulemaking under 10 CFR 2.802 of the
Commission's regulations. Since the Petition requests that action be taken
with respect to all BWRs, copies of the enclosed documents must be sent to all
licensees and holders of construction permits for BWRs. Therefore, please
direct your licensing assistant to promptly distribute copies of the documents
in Enclosures 1, 2 and 3 to each licensee and those named on their cc lists
(service 1ist), the local public document room, and the docket file for each
BWR facility within your purview. A suggested cover letter is provided for

this purpose in Enclosure 4. p

Jamps G. Partlow, Associate Director
r Projects

Enclosures:

1. Letter dated April 27, 1989
to Ms, Susan L. Hiatt

2. Director's Decision dated
April 27, 1989

3. Federal Register Notice
dated April 27, 1989

4. Suggested cover letter
to licensee

cc w/o enclosures: See next page

CONTACT:
M. Caruso, NRR

49-21362 ——

TR




Multiple Addressees

cc w/0 enclosures:
. Murley
. Sniezek
. Boger
. Lainas
. Rubenstein
. Chandler, 0GC
. Weisman, 0GC

cc w/enclosures:
NRR Licensing Assistants

May 15, 1989
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Ms. Susan L. Hiatt

kepresent2tive of Ohic Citizens for
Responsible Energy, Inc.

8275 Munson Road

Mentor, Onio 4406(C

Dear Ms, Kiatt:

This letter is in further response to your Petition of July 22 r

that the Director, Office of Nuclear Reactor Regulation (N{R)..t:::eill:gﬁ:::‘pg
action with respect to boiling water reactors (BwRs) to relfeve what you t1lege
to be undue risks to the public health and safety posed by the thermal-hydraulic
instability of BWRs as revealed by an event at LaSalle County Station, Unit 2

on March 9, 1588, 3

On August 26, 1988, | informed you that your request for fmmediate relief was
denied because the allegations that form the basis for your Petitior did not
reves] any new operational safety fssue that posed an immediate safety concern
for continued BWR operation. ! also informed you that your Petition was being
treated under 10 CFR 2,206 of the Commission's regulations and that appropriate
action, that 1s, a forme) decision, would be taken within & reasonable time.

For the reasons set forth in the enclosed Director's Decisfon under 10 CFR 2,206,
your Petition has been denied. However, as discussed below, your request to
reopen rulemeking proceedings regarding anticipated transients without scram
(ATWS) 1s being treated as a Petition for rulenoking under 10 CFR 2.802 of the
Commission's regulations. A copy of the Decision will be filed with the Secretary
of the Commission for the Commission's review in accordance with 10 CFR 2,206,

The Decisfon will constitute final action of the Commission 25 days after the
gate of issuance unless the Commission, on 1ts own motion, institutes a review of
the Decision within that time,

In the August 26, 1988 letter, ] acknowledged your request to reopen rulemaking
proceedings regarding ATWS as part of the relief requested. However, since that
time, | have determined that this request 1s more properly treated as & petition
for rulemaking under 10 CFR 2.802 of the Commission's regulations. As such, it
has been referred to the KRC Office of Research for appropriate actfon, However,
it 1s important to note that both the NRC and BWR Owners Eroup (BWROG) currently
have programs in which analyses of ATWS conditions are befng conducted. These
andlyses treat large amplitude power oscillatfons with state-of -the-art analytical
methods. The rtsu?ts of these analyses to date confirm the technica) bases for

the current ATWS rule. Consequently, at this time, the NRC staff sees no basis
for recommending that the Commission reopen rulemaking proceedings regarding ATWS.
11, however, the staff finds evidence which contradicts the assumptions and results
of previous ATWS analyses from either the information you provided in support

of your Petition or new information from ongoing NRC and BWROG programs, 1t may
then be appropriate for the Commission to reconsider the current ATWS rule.




Susan L. Hiatt o B w

For your information, I am enclosing a copy of Supplement 1 to NRC Bulletin

No. 88-07, "Power Oscillations in Boiling Water Reactors", which is referenced
in the Director's Decision, I am also enclosing a copy of the notice regarding
this Decision that was filed with the Office of the Federa) Register for
putlication,

Sincerely,

it

Thomas E. Murley, Director
0ffice of Nuclear Reactor Regulation

Enclosures:
1, Director's Decision

2. Federal Register Notice
3. NRT 5u11ef§n No. 88-07, Supplement 1
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DIRECTOR'S DECISION UNDER 10 CFR 2.206
1. INTRODUCTION

On July 22, 1588, Ms. Susan Hiatt, on behalf of Ohio Citizens for
Fesponsible Energy, Inc., (Petitioner) filed a Petition in accordance with
10 CFR 2.206 with the Nuclear Regulatory Commission (NRC). The petition was
referred to the Director, Office of Nuclear Reactor Regulation (NRR) for
consideration.

The Petition asked the Director, NRR, to take immediate action to relieve
alleged undue risks to the public health and safety posed by the thermel-hydraulic
instability of boiling-water reactors (BWRs), as revealed by the power oscil-
lation event at LaSalle Unit 2 on March, 9 1988 (LaSalle Event). The Petitioner
specificelly requested the NRC to order all BWR licensees to (1) place their

reactors in cold shutdown, (2) develop and implement specified operating

procedures releting to the thermal-hydraulic instability issues, (3) demonstrate




that certain specified training has been provided relating te these procedures,
€ demorstirate the capebility of instrumentation related to power cscillatiors,
£, cevelcp simylators capable of modeling power oscillaticrs similar to those
occurring at LaSelle as well 2s out-of-phase power oscillaticrs, () report to
the NFC 211 past anc future incicents in which recirculation pumps have trippec
off, (7] submit to the NRC justification for continuec operation of BWRs, anc
(6] submit 2 report to the NRC within 1 year demonstrating compliance with
Criterion 12 given in 10 CFR Part 50, Appendix A (GDC-IZ)I. In acddition, the
Petitiorer requestec th- Commission to reopen Generic Issues B-19 an¢ B-59, to
reoper the Anticipated Transients Without Scram (ATWS) rulemaking proceedirg,
anc to reconsicer the use of the end-of-cycle recirculation pump trip on EWRs.
Ms. Fiatt alleged as grounds for the Petition that the LaSalle Event has
serious safety implications fer all BWRs and that the Nuclear Regulatory
Cenrission (NRC) has failed to take appropriate regulatory action in response
to the LaSalle Event, In the Petition, Ms. Hiatt cites the following postulated
safety implications, some of which had been previously identified in severs)
re‘erenced documents attached to the Petition: (1) decey ratios cetermined
by licensing calculations are not reliable indicators of core stability
(Attachment 2 o Petition) and design analyses of the reactor cannot be
relied upon to ensure that csci'lations are not possible in BWRs; (2) The
General Electric (GE) Company's guidance for operations provided in Service
Information Letter (SIL) 380, Revision 1, is inadequate to ensure compliance

with GOC-12 ( Attachment 4 to Petition); and (3) BWR plant instrumentation way

1 10 CFR Part 50, Appendix A, Criterion 12, "Suppression ¢f Reactor Power
Dscillations,” states thet: “The reactor core anc essociated coolant, contrel,
and protection systems shall be cesigned to assure that power oscillations which
can result in conditiors exceeding specifiec acceptable fuel desfgn iimits are
not possible or can be reliably and readily cetected and suppressed.”




not detect pcwer oscillations 1f they occur out of phase or too rapidly
(Attachments | and &4 to Petition). Ms. Hiatt then asserts that (1) given the
implications of the LeSalle Event, the actions requested of BWNR licensees in
NRC Bulletin No. B8-07 are insufficient, (2) most, if not a1l BWRs, are in 2
state of noncompliance with GDC-12, and (3) the NRC sust take aggressive
enforcement action to protect the health and safety of the public.

On August 26, 1988, 1 acknowledged receipt of the Petition. 1 informed
Ms. Hiatt that (1) her request for immediate relief was denied because the
¢1legations thet formed the basis for the Petition did not reves] any new
operationa) safety issues that posed an immediate safety concern for continued
BWR operation, (£ ) the Petition would be treated under 10 CFR 2.206 of the

Commission's regulations, and (3) appropriate action would be taken within a

reasongble amount of time. For reasons discussed below, the Petition is denied.

Ms. Hiatt's request to reopen rulemaking proceedings regarding ATWS 1s being
treated separately as 2 petition for rulemaking under 10 CFR 2.802 of the

Commission's regulations.

11. BACKGROUND

The LaSalle nuclear power station, operated by the Commonwealth Edison
Company (CECO), s a two-unit site located 11 {ls southeast of Ottawa,
I1Minois. Both units utilize General Elestric-designed BWR/5 reactors with
containments of the Mark 1] design.

On March §, 1988, LaSalle Unit 2 underwent 2 dual recirculation pump trip

event that resulted in a loss of forced circulation cooling, 8 reduction in



reacilr power, arc ¢ decrease in reactor inlet feedwater temperature,

Aprroxamete 'y © minutes after the recirculation pump trip, with the reactor
beirz coclec vie natura] circulation, operators observed that the average
power rerge monitor (AFRM) indications were oscillating between 25 and 50
percert power (2% percent peak to peak) every 2 to 3 seconds. At the same
time, the loca] power range monitor (LPRM) downscale alarms begar to annunciate
an¢ cleer, inciceting that power was oscillating about the downscale alarm
setpoint. During this period, the operators recognized that they were operating
in & regior of core instebility. They attempted to restart a recirculation
pump ir orcer to increase flow to prevent instability, but this action was
unsuccessful es ') of the pump start permissive conditions had not been
setisfiec. (Permissives are protective features designed to inhibit start-up of
ecuipment when certain specified conditions critical to proper functioning of
the ecuiprent are not within specified 1imits). Approximately 7 minutes after
the recirculation pump trip, as operators were preparing to perform a manua)
scram, the reactor scrammed automatically because of high neutron flux in the
reactor. (A reactor scram involves rapid insertion of shutdown and control rods
by either manua] or automatic actuation of the reactor protection system),
The scram shut the reactor down, and recovery from the scram proceeded normally.
Or March 16, 1988, after receiving adcditional information from the
licensee concerning the event, the NRC dispatched an augmented inspection team
(AIT) to the site. The AIT completed its inspection on March 24, 1988, and
issued its inspection report on May 6, 1988. The AIT concluded that (1) fuel
design 1imits had not been exceeded during t'z transient, and fuel damage had
not occurred; (2) plant equipment functioned as designed; and (3) operator

actions during the event were within the bounds of their procedures and training,



but the procedures and training program themselves were inadequate. The AIT also
1gentifiec & number of generic technical concerns and recommended that they be

considered further by the staff.

On Jure B, 198E, the NRC 0ffice for Analysis and Evaluation of Operational
Data (AEOD) issued & specie) report documenting its concerns regarding the power
oscilletion event at LaSalle 2 and 1ts recommendations for follow-up action.
F response to the recommendztions was provided to AEOD by NRR on June 23, 1988.

On June 15, 1S8E, folloming completion of its evaluation of the March 9, 1988,
event at LaSelle, the KRC issued Bulletin No. BB-07 to holders of operating licenses
éng construction permits for BWRs. The bulletin requested that recipients take

action to ensure that acequate operating procedures and instrumentation are avail-

eble and adecuate operator trziningc is provided to prevent the occurrence of power
oscillations during 211 modes of BWR operation.
The bulletin requirec that recipients confirm by letter to the NRC that the
requested actions were completed and implemented. A1) confirmation letters have
been received and reviewed. They indicate that:

1. A1 EWR licensees have procedures in place to detect and suppress
instability regardless of the value of previously calculated decay
ratios;

2. AR11 licensed reactor operators and shift technical advisors were briefec

regarding the LaSalle Event within 15 days following receipt of the

bulletin, or before resuming shift duties if they had been unavailable
during the 15 day period;

3. R11 action to modify operating procedures and the operator training
program with respect to detection and suppression of potential

reactor instabilities had been completed or would be completed before



stertup from the current outage and, in a few cases, no later than
Decerter 15, 1988; end,
€. A11 Ticersees heave confirmed that instrumentation relied upon by plant
operators to execute operesting procedures is adequate based on an
éssessment by the equipment vendor (GE) and @ review of any modifi-
cations made to equipment since installation.
The staff hes tecun to audit Ticensee responses to the bulletin in more deteil.
The eudits will continue over the next year,
in November 1988, Genera) Electric Company (GE), working with the BWR
Owners' Group (BWROG), issuec & letter entitled "Interim Recommendations for
Stebility Actiors" to the BWR licensees. The interim recommendations are
basec on the results of 2 generic evaiuation of power oscillations performec
for the EWROG 2t the request of the NRC staff. This evaluation has indicated
thet when regiona) power oscillations 2 become detectable on the average power
range monitors, the safety margin with respect to the plant minimum critical
power ratio (MCPR) mey be insufficient under some operating conditions to ensure
that operator action in response to APRM signals would prevent violation of the
MCPR safety limit. The interim recommendations include explicit restrictions
end modified operator actions to ensure that operation in the vulnerable
pcwer/flow operating regime is avoided. The recommendations were reviewed by
the NRC staff ancd have beer found acceptable for those plants which have

effective automatic scram protection for regional oscillations. For plants

- Regional oscillations are ones in which power oscillates only in distinct
regions ¢f the reactor core, as opposed to 2 core-wide oscillation, in which
power oscilletes throughout the core as was the case in the LaSalle Event.



which do not have effective autometic scram protection for regiona) oscillations,

tre steff telreves that the interim recommendations may not provide sufficient,
relizble protection. C(onseguently, the staff has requested that licensees
irplement the interim recommencdetions, and if appropriate, implement additiora)
ections which compensate for the lack of sutomatic scram protection for regiona)
oscillations. The staff's recuest is contained in Supplement 1 to NRC Bulletin
BB-C7 which 15 ¢iscussed in the next paragraph.

Or December 30, 1SBE, the NRC issued Supplement 1 te NRC Bulletin 88-07.
The suppiement provides addressees with new information concerning powor
cscillations in BWRs and reguests that they take specified sctions to ensure
that t* . safety limit for ¢ e plant minimum critical power ratio (MCPR) is not
violated &s & result of regional power oscillations. The supplement is an
outgrowth of generic eveluations of pcwer oscillations performed by the BW' G

at the NRC staff's request and the staff's independent study of regionz) power

oscillations. The preliminary results of these evaluations indicate that when
regiona] power oscillations become detectable on the average power range monitors,
the MCPR safety margin may be insufficient under some operating conditions to

ensure that manual actions taken in response to APRM signals would prevent

3

viclation of the MCPR safety limit. Licensees ° were requested to take the

following actions:

3 The supplement is not applicable to Big Rock Point (Docket No. 50-155)

because of unigue design features and because existing operating limitations
enforced by technical specifications address the stability concerns which are
the subject of the supplement.
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(1, Within 30 days of receipt of the supplement, 211 BWR licensees should
implement the GE irterim stebility recommendations described in the GE
‘Etler entitlec "Irnterim Recommendations for Stability Actions". HOowever
for these plents thet do not have effective automatic scram protection ir
tre evert of regionel oscillations, 2 manue) scram should be initiated
uncer 21) opereting corcitions when two recirculation pumps trip
Lor "no pumps operating”) with the reactor in the RUN mode.

The boundaries of Regions A, B, and C shown in Figure 1 of the GE recom-
mencations were cderived for those BWwRs using NRC approved GE fuel. For
EwRs using fuel supplied by other vendors, these regions should be adoptec
in principle, but the power/flow boundaries should be based on existing
boundaries that have been previously approved by the NRC. For propose”

rew fuel designs, the stability boundaries should be reeveluated anc
Justified based on any applicable operating experience, calculated changes
in core decey retio using NRC approved methodology, and/or core decey ratic
megsurements. There should be 2 high degree of assurance that instabil.
Tties will not occur under any circumstances of operation in Region C.

Lan ]

&) The GE interim recommendations are ambigunus with respect to permissible
concitions for entry of Regions B and C. Although the recommendations
stete that intentional operation in Region B is not permitted and
operation in Region ( is permitted only for purpose of fue! conditioning
guring rod withorawa] startup operations, intentional entry into Region B
or ( is @81so ellowable in situations where rod insertion or a flow
increase 1s required by procedures to exit Regions A and B after unin-
tentionz) entry. Licensees should ensure that the procedures and training
erployed for inplementation of these recommendations avoid any similar
embiguity which could lead to operator confusion.

Fursuent to 10 CFR 50.54(f), licensees are required to advise the NRC by letter
within €0 days of receipt of the supplement whether the requested actions have been
completec anc implemented. The staff will evaluate the responses and the results
of studies which are continuing over the next severa) months to determine whether

eny additionzl action by the staff is necessary.
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ill. DISCUSSION

My steff arc ] have considered the safety implications identified in the
Fet tion ang the specific relief reguested and have done $o in light of the most
recent g2tz available to the staff from the BWRDG and staff consultants. Our

evalugtion follows.

1. FPeliebility of Decay Retic for Predicting Stability

Decay retio in & reactor is 2 meesure of the response of the neutron flux
to & change or perturbation. As such, 1t is a convenient measure of the relative
stability of & resctor core. A decay ratio of less than 1.0 indicates inherent
stetility in that the response to @ perturbation will decay to the steady state
value. & cdecay ratio equa) to 1.0 represents the special condition when the
response to & perturbation will be continuing oscillations of constant magnitude
termed 1imit cyvles. A decay ratio greater than 1.0 indicates an unstable condition
in that the response to the perturbation diverges in 2 linear system. In 2
BWR, which is a non-linear system, decay retios greater than 1.0 are indicetive
of larger amplitude limit cycle oscillations. Predictive methods developed by
Genera) Electric for determining BWR decey ratios were 2pproved by the NR(C with
the provision that a 20 percent uncertainty be applied conservatively to the result.
Calculeted core decey retios of less than 0.80 (i.e., 1.0 minus an uncertainty

of .2) by GE methocs were approved 2s acceptable evidence of core stability

anc compliance with GDC-12.




The predicted cecay retio for the LaSalle Unit 2 reactor was D.6C.
¢ cscillatiors were observed during the LaSalle Event that indicate
| cecey ratic wes greater then 1.0. Consequently, the uncertainty in
ive methoc was significently larger than expected, that is at least
&0 percent versus 20 percent,

The lerger-ther-expected calculetiona) uncertainty has since been attributed
t0 &r iradecuzte represertatior cf actua) reactor operating conditions in the
LeSeile calculations) model. In light of this potential for error, the steff has
corclucec that it will no longer eccept predictive calculations of core decay ratio
¢s teses for cemonstreting complience with GDC-12.

in order for & licensee to satisfy GDC-17 with respect to core-wide power
oscillations, the steff's position is that each BWR unit must have the necessary
opereting limitations, response procedures, and operstor training program to
reecily erc reliedbly cetect and suppress core-wide power oscillations regardless
of celculated decey ratio. The staff has communicated this position to licensees
in NRC Bulletin No. BB-07. As discussed above, 211 Ticensees have now responded to
Bulletin No. BE-(7 and have indicated that they have the necessary procedures
end operetor training program to readily end reliably detect and suppress

core-wide power oscillations regerdless of celculated decay ratios.

koeguacy of Procedure) Guidence from GE (Service Informetion

Letter 380, Revision 1)

The Genere) Electric company issuec Service Informetion Letter (SIL) 38C,

Revision 1 to its customers on February 10, 1984. The letter reflected new

technice] informetior regarding BwP stability and provided new guidence to BuR




creretors for cetecting and suppressing neutron flux oscillations. The letter

Supevseced the rreviously 1ssued SIL 3BC.

The hEl sraff reviewed SIL 3BC, Revision 1, as part of its action to
rescive Generic Issue E-15, "BWF Thermal-Hydraulic Stebility." On the basis of
the staff's review and that of its contrector, Dak Ridge Nationa! Laboratory, the
staff concluded that “"operating limitations which provide for the detection and
suppression of flux oscilletions in opereting regions of potential instability,
corsistent with the recommendations of General Electric SIL 380 (Rev. i), are
acceptedble to demonstrate compliarce with GDC-10 and GDC-1Z for cores loaded
with 2pprovec CE fuel designs." The besis for this conclusion was the result
cf & technice) eveluation thet indicated that if properly implemented, the
recommencaticns conteined in the SIL were sufficient to readily and reliably
cetect and suppress 1imit cycle osciﬂations.4

It is important to note that operating procedures consistent with GE SIL
380, Revision 1 were not in place at LaSalle Unit 2 at the time of the March 9,
1988 incident. Consequently, the response and performance of reactor operators
during the LeSelle Event does not reflect on the adequacy of the SIL
recommendations.

The NRC staff continues to endorse the general operational guidance given
in GE SIL 380, Revision 1 and pelieves that if properly implemented, it is

sufficient to identify and terminate core-wide limit cycle oscillations. However,

’ NRC Memorandum and attachments from Harcld R. Denton to Victor Stello,
cated Moy 21, 198BS,



85 CisCLsteC previously in section 11 of this document, supplementary procedura)

BLLIOrS ére necessery to ensure that the safety limit for the plant minimum

critice’ power retic 1s not viclated as 8 result of regional power oscillations.

3. hdeguacy of Plant Instrumentation

ir BwRs designed by GE, the neutron monitoring system (NMS) is used to monitor

tre core for neutror flux cscillations. The NMS uses incore detectors to monitor
reutron flux from stertup through full-power operation and is a safety-related
system. The NPC steff reviews the design of the NMS as part of its norme) Ticensing
TEVIew,

In gereral, the staff considers the NMS to be adequate for implementation
of the guicelines provided in GE SIL 380, Revision 1. However, during follow-up
reviev of the LaSalle Event the NR(C augmented inspection team identified
some time response end filtering characteristics of the NMS instruments n
LaSelle Unit 2 that they were concerned about. The AIT also expressed concern
sbout the 2bility of the APRMs to properly detect regional oscillations which
cause LPRM signals to oscillate out-of-phase. Because of these concerns,
the staff requested, in KRC Bulletin No. BB-07 and in meetings with the BWROG,
that licensees verify the adequacy of the instrumentation thot is relied upon
by operators within their procedures.

In response to Bulletin BE-07, al) licensees have evaluated their

instrumentation with regard to time response and filtering characteristics and
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heve ircicated thet instrumentation relied upon by plant operators to execute
opergting procedures 15 adesuzte. The BWROG and the NRC staff have
ingepercert’y evelueted the abi1lity of NMS instrumentation to properly detect
reciorel oscillations which occur 2s asymmetric out-of-phase oscillations.
The results of these evaluations are discussed below.

Power oscillations with an amplitude and phase that vary spatially in
the reactor ere terme¢ regional oscillations, and usuelly occur as asymmetric
out-of-phase oscilletions. These oscillations are difficult to monitor dccurately
with gverage power range instruments in the NMS but can be detected with loca)l
power range instruments., The results of generic evaluations of power
oscillations performed by GE for the BWR owners group (BWROG) at the regquest
of the NRC staff anc the staff's independent evaluation have indicated that
when recional power oscillations become detectahle on the APRMs, the safety
mergin with respect to the plant minimum critical power ratio (MCPR) may be
insufficient under some operating conditions to ensure that operator action in
response to APRM signals would prevent violation of the MCPR safety limit. In
Tight of this GE issued interim recommendations to BWR licensees which include
explicit restrictions on reactor power level anc coolant flowrate, anc actions
for plant operators to take if unacceptable power/flow operating regimes are
enterec unintentiorally. The interim recommendatinns were reviewed by the NR(C
staff and found acceptable for those plants which have effective automatic scram
protectior for regional oscillations. For plants which do not have effective
automatic scram protection for regional oscillations, the staff believes that
the interim recommendations may not provide sufficient, reliable protection.
Consequently, the staff has requested that licensees implement the interim

recomrendations, and if appropriate, implement additional actions which
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corzerszte ‘or the lack of automatic scram protection for regiona) oscillations.

Tre staff's request 15 contained in Supplement 1 to NRC Bulletin BB-07 which

wes ciscucsec previously in the section 11, of this document. The staff believes
that mplementation of the requests in NRC Bulletin 88-07 and Supplement 1 to the
viletin will ersure continued safe plant operation in the interim unti) long-
term corrective actions are developed and put in place. The NRC staff will

contirus to work with the BWROG to develop long-term corrective actions.

The steff expects to issue another generic communication within 12 to 24 months

thet will provice guidance for long-term resolution of this stability issue.

&. Safety Significance of Power Oscillations

Fower oscilletions in BWRs are not considered to be a serious generic
safety concern because oscillations can be detected and suppressed. Tests and
operating experience (LaSelle Event) indicate that core-wide power oscillations
can be terminated manually in a timely fashion by control room operators or
uitimetely by 2utomatic action of the high-power level trip function in the
reactor protection system,

Asymmetric out-of-phise oscillations are unlikely because of restrictions
on regctor opereting conditions. Moreover, procedures specified in Supplement ]
to NRC Bulletin BB-07 ensure that such oscillations would be suppressed quickly

with 2n enticipatory reactor scram initiated manually by a reactor operator.
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Petitiorner's Reguect

s. (rger 277 EwP Licensees To Place Their Reactors in Cold Shutdowr

ks cescribec above, the NRC issued Bulletin No. 88-07 in response to the
LeSelle evert. As indicatec by their responses to Bulletin No. 88-07, all
EwF Ticensees have developed and implemented procedures to detect and Sup-
press core-wice power oscilletions. Conseguently, no BWR licensee now

relies cr & celculeted decay ratio to demonstrate compliance with 6DC-12.

ks alreacy expleined, Supplement 1 to Bulletin No. BB-07 specified additional
procecures to deal with regional power oscillaticia. The recommendations of
Supplement 1 are currently being implemented. In light of the relatively
short period for implementation (60 days), and existing restrictions on
reactor operating conditions that minimize the probability of regional
osciliations, the staff has concluded that continued operation of all BWRs
while Ticensees are implementing the recommencations of Supplement 1 is

acceptadle.

In summary, based on our review of the generic implications of the LaSalle
Event to date, we have not identified any operational safety concerns nor
instances of regulatory non-compliance which warrant a2 shutdown of boiling

water reactors. Consequently, your request is denied.
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Creer 211 BwR Licensees to Develop and Implement Specified

-
-

e~

Frotecures,

1t reguest is deried for the following reasons:

&, The NRL steff currently believes that procedural guidance provided
to licersees in SIL 380, Revision 1 for detecting and suppressing

power cscillations is adequate for mitigating core-wide oscillations.

b' The NP( staff has determined that explicit procedures different from
those specified by the Petiticner are necessary to control regional
power oscillations and ensure continued plant operation in
gccercance with GDC 12, The staff has specified the necessary

procedures in Supplement 1 to NRC Bulletin 86-07 and requested that

licensees implement the specified procedures within 30 days of receipt

of the supplement.

> Petitioner requests implementation of the following specific procedures:

(2) Immediately insert contro) rods to below the 80% rod line followin
reduction or loss of recirculatior flow or other transients which resugt in
entry into potentizlly unstable regions of the power/flow map; (b) Increase
recirculation flow during routine reactor startups and insert some control
rods prior to reducing recirculation flow below 50% during shutdowns to avoid
operation in potentially unstable areas of the power/flow map; (c) immediately
scram the reactor if (2) or (b) above are not successful in preventing and
suppressing oscillations., The licensees shall submit these §:jcedures to the
NRC for review and approval.
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The contents of Supplement 1 to NPC Bulletin BB-07, including the

specifiec proceocures, are discussed in section 11 of this document.
Tre steff res Judged that continued plant operation during the 30 day
implementation period is acceptable based on the low likelihood of a

regional oscillation in the relatively short period of 30 days.

Order &1 BWR Licensees To Demonstrate That Certain Training Related to

tre Specified Procedures Has Been Provided

reguest is deniec for the following reasons:

(a) The responses to NRC Bulletin No. B8-07 indicate that all licensed
rezctor operétors and shift technical advisors performing shift
guties at BWRs were briefed thoroughly regarding the LaSalle Event

within 15 deys of receipt of NRC Bulletin No. 88-07 or soon thereafter.

(t) The responses to NRC Bulletin No. BB-07 indicate that 211 BWR
licensees have confirmed the adequacy of their existing operator
training program regarding detection and suppression of power
oscillations or have made the program modifications necessary

to properly address this subject and accommodate changes in

procedures in response to Supplement 1 to the bulletin,
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~417 Bak Licensees To Uemonstrate the Capebility of Instrumentetion

ptec to Power Oscillations

recuest 1s denied for the following rezsons:

(c)

The NRC steff consicers the neutron monitoring system designed for
EwFs by GE to be adequate for detecting core-wide power oscillatigns

in BWRs.

On the basis of responses to NRC Bulletin No. BB-07, the NRC staff
believes that 2l licensees have confirmed that the response
end filtering characteristics of instrumentation relied upon

by operators to execute operating procedures are acceptable.

Implementation of operating procedures specified in Supplement
1 to KRC Bulletin 88-07 will compensate for inability of APRMs

to properly detect regional oscillations.

Order A1 BWR Licensees To Develop Simulators Capable of Modeling Power

Oscillations Similar to Those Occurring ot LaSalle and Qut-of-Phase

Oscillations
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Tris request 15 cenied for the following reason:

(e)

6.

Current NRC regulations, that is, 10 CFR §55.45(b), in
conjunction with NRC Regulatory Guide 1.149 and NUREG-1258,
élready recuire uiilities to have 2 simulation facility capable
of moceling the effects of loss of forced reactor coolant

flow enc to certify the simulation facility for use in

operator licensing examination after May 26, 1991. However,
é1though simulator training for control of power oscillations
will improve ar operator's &bility to detect and suppress
oscillations in & timely fashion, non-simulation based training
can be fashioned which is sufficient to address stability
concerns. C(Consequently, the staff concludes that training
programs now in place, including improvements made in response
to NRC Bulletin BB-07, are adequate in the interim until the
enhancements of 10 CFR §55.45(b) take full effect in 1991,

Order A11 BWR Licensees To Report to the NRC Regarding all Future and

Past Incidents in which Recirculation Pumps have Tripped Off or that

Involved Power Oscillations.
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(b)

oo

S recuest s denied for the following reasons:

Existing NRC regulations, that is, 10 CFR §50.72 and 10 CFR §50.73,
eiready require thet significant events involving recirculation pump
trips or power 0scillations be reported to the Commission. Such

everts are thuse in which the pump trips or oscillations lead to (2)
completion of any nuclear plant shutdown required by the plant's
technicel specifications; or, (b) any operation or conaition pronibited
ty the plart's technical specifications; or, (c) the plant being in a
condition not covered by the plant's operating and emergency procedures,
or (¢) ary event or condition that resulted in an unplanned manual or
eutomatic ectuation of any engineered safety feature, including the
resctor protection system. Petitioner demonstrates no basis for
requiring repetition of reports already required by §50.72 and

§5C.73.

Since the accident at Three Mile Island, Unit 2 in 1979, programs
have been devcloped and implemented in several NRC offices to
systematiceally review &nd evaluate operating reactor event
reports, Such programs include Analysis and Evaluation of
Operationa) Date (AEOD), Operating Reactors Assessment and Events
Analysis (NRR) ang the Resident Inspector program (NRC Regiona)
(ffices). Thes: reviews have been performed to ensure prompt

response to accidents, to identify significant precursor events and
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o igentify adverse trends and patterns in operating experience,
TTLULRIT BTy 2550C72%€C with BaR irstability, The staff considers
thece fast reviews of Ticensee event reports to have been adeguate.
The Fet1t10n gives no basis to re-examine these reports and the staff
concluces that action to collect and review past event reports is

unnecessary.

. Reoper Ceneric Issue B-19, "BWR Thermal-Mydraulic Stability"

Th1s recuest 1s deniec because 2 generic reassessment of BWR stability is :
net recessary in order for the staff to specify criteria licensees must meet
to be in compliance with existing regulations,

hEl staff action on Generic Issue B-19 culminated in the identification
of two acceptable methods by which licensees could show compliance with GDC-10
eng GDC-12. Licensees could either (1) show that thermal-hydraulic instabilities
gre not possible by design by calculating acceptably low decay ratios with
analytical methods approved by the staff, or (2) show that propar capabilities
for detection and suppression of oscillations are embodied in plant operating
procedures and operating limits., As discussed in section A.1. of this Decision,
the staff has corniiuded that in light of the LaSalle Event, use of 2 calculated
cecay ratio to demonstrate compliance with genera)l design criteria is no 1~-aer
acceptable and that a1l BWR licensees must show that proper detection and
suppression capabilities exist at their plants, that is, method 2 listed
previously. Because the staff concludes that the implementation of method 2
Tisted above continues to be @ valid means for complying with GDC-12, method 2
remains & valid resolution of Generic Issue B-19. Consequently, repetition of

the generic issue resolution process for Issue B-1S is unnecessary.
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€. Reopen Generic Issue B-59, "Part Loop Operation in PWRs and BwRsg"

This reguest is denied because the LaSalle Event has not revealed any
deficiency in the technical resolution of Generic Issue B-59.

In resolving Generic Issue B-59 for BWRs, the staff evaluated the accept-
ability of operating the reactor for electricity production at reduced power
with only one of two recirculation loops in operation (i.e. at a reduced
coolant flowrzte). The results of the evaluation were that stable single loop
operation is achieveble and acceptable with specified operating limits and
procedures for avoiding as well as detecting and suppressing power oscillations
that mey arise (e.g., if perhaps the operating recirculation pump tripped). In
the LaSalle Event, instability arose following inadvertent trip of both
recirculation pumps when the resctor operated with no recirculation loops in
operation. Power operation with both recirculation loops inoperable is prohibited
by each Ticense for operation of 2 BWR. The LaSalle Event resffirms the necessity
for prohibiting operation with no recirculation loops in operation. However,
the LzSalle Event does not invalidate the technical findings from the review

of Generic Issue B-59.

9. Reopen Rulemeking Proceedings Regarding Anticipated Trancients Without

Scram

I~ the acknowledgement letter sent to Petitioner on August 26, 1988, 1 included
this request among those to be considered pursuant to 10 CFR 2.206. 1 have
subsequently determined, however, that this request is more properly treated as

2 petition for rulemaking under 10 CFR 2.802. As such, it has been referred to

the NRC Office of Research for appropriate action. However, it is important to
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note that both the NRC and BWR Owners Group (BWROG) currently have programs in
which anzlyses of ATWS conditions are being conducted. These analyses treat large
amplituce power oscillations with state-of-the-art andlytica) methods. The
results of these analyses to date confirm the technical bases for the current

ATwS rule. Conseguently, at this time, the NRC staff sees no basis for recom-
mencing thet the Commission reopen rulemaking proceedings regarding ATWS. 1If,
however, the staff finds evidence which contradicts the assumptions and results

of previous ATWS analyses from either the information you provided in support of
the request or new information from ongoing NRC and BWROG programs, it may then

te appropriste for the Commission to reconsider the current ATHS rule.

1C. Reconsicer Use of the End-of-Cycle Recirculation Pump Trip on BWRs

The enc-of-cycle recirculation pump trip (EOC-RPT) is part of the reactor
protection system and is an essentia] safety supplement to the reactor trip. The
EOC-RPT reduces reactor coolant flowrate to provide additiona) negative reactivity
for mitigation of events in which the reactor coolant system is pressurized rapidly.
The additional negative reactivity from the EOC-RPT 15 needed primarily at the end
of the cycle to compensate for (1) changes in reactor power distribution over the
cycle that have reduced therma)! margin and (2) & decrease in the rate of negative
reactivity insertion during reactor scram. The two events for which the EOC-RPT
protective feature will function are closure of the turbine stop valves and fast
closure of the turbine control valves. In both cases, the EOC-RPT 1s accompanied
by an anticipatery scram of the reactor that is initiated by the same signals that

initiate the ECC-RPT,



11. Recuire Licensees To Submit Justification For Continued Operation in Light

cf the Issue: Faised in the Petition

In NRC Bulletin B7-07 and Supplement 1 to that bulletin, the NRC Staff
specified actions licensees should take to ensure continued safe operatior arg
compiiance with the Commission's regulations. A1l licensees have confirmed,

under oat! I affirmetion, that (1) @11 necessary actions requested in NRC

ection taker is eveilable for inspection by the NRC. Licensees are also
recuirec tc ecvise the NRC by letter, within €C days of receipt of Supplement )
to the tulletin, whether actions requested in the supplement have been completed
and irplemented. The staff corsiders respcnses to both the bulletin and the
supplement, which are accepteble to the steff, to be adequate justification or
the peért of Ticersees for continued operation. Consequently, ycur request is

dented.

12. Order A1 EWR Licensees to Submit & Report to the NRC Within One
Year Demcrstrating Compliance with Criterion 12 Given 4in 10 CFR

Pert 50, Appendix A (GDC 12)

hs indicated previously in paragreph A.1., the MRC staff's pesition
regarding compliance with GDC-12 1s that, regardless of the megnitude of the

|
Eulletin 87-07 have been completed anc, (2) that full documentation of the :
calculeted decay retio, each BWR 1icensee should have in place the necessary



operating linitations, response procecdures, an¢ operator treining program that
permit p.ant operaters to iderntify and terminate limit cycle oscillations.

The staff's pesition was communicated to licensees in NRC Bulletin No. 88-C7,
throuch meetings with the BWRCG and in Supplement 1 to MPC Bulletin £6-07. The
staff believes that actions licensees are expected to take in response to NRC
Bulletin BB-07 are sufficient to ensure compliance with GDC-12 for core-wide
oscillations. However, if plant inspections revea) that actions taken by
" licensees are inacequate, plent-specific actions would be pursuec at that time.
Kith respect tc regionz) oscillations, procecures specified in Supplement 1 to
KRC Bulletin BE-C7 ensure that such oscillations would be suppressed cuickly with
&n articipatory reactor screm initiated manually by @ reactor operator. As
discusceo previously, the staff believes that implementation of these procecures
will ensure continuec safe plant operation in the interim unti] long-term

corrective eclions are developed and put in place.

IV. CONCLUSION

The Fetitioner secks the institution of 2 show-cause proceeding pursuant
to 10 CFR 2.202 to modify or revoke the operating license of all BWR fecilities.
The institution of proceedings pursuant to 10 CFR 2.202 is appropriete only where

substantial health and safety issues have been raised. See Consolideted Ediscn

Company of New York (Indier Point, Units 1, 2, and 3), CL1-75-E, 2 NRC 173

(1975) and Washington Public Power System (WPPS Nuclear Project No. 2), DD-84-7,




18 NRT 892, 222 (18B4). This is the standard that 1 have applied to the concerns

réisec by the Fetitioner in this decision to determine whether enforcement action
1s warranted.

For the reasons discussed above, 1 conclude that no substantial health
anc safety issues have been raised by the Petitioner. Accordingly, the
Petitioner's request for action pursuant to 10 CFR 2.206 1s denied. As provided
in 10 CFR 2.20€(c), & copy of this Decision will be filed with the Secretary of
the Commission for the Commission's review.

FOR THE NUCLEAR REGULATORY COMMISSION

i § ,

Thomas E. Murley, Director i
Office of Nuclear Reactor Regulation

Dated at Rockville, Maryland,
this 27th day of April 1989.



DD-89-03

NUCLEAR REGULATORY COMMISSION
DOCKET NO. 50-293, et 21.*
BOSTON EDISON COMPANY, et al.*
(Pilgrim Nuclear Power Station, et al.)*

1SSUANCE OF DIRECTOR'S DECISION UNDER 10 CFR 2.206

Notice is hereby given that the Director, Office of Nuclear Reactor
Regulation (NRR), has issued a Director's Decision concerning a Petition dated
July 22, 1988, filed by Ms. Susan Hiatt, on behalf of Chio Citizens for
Responsible Energy Inc. The Petition asked the Director, NRR, to take
immediate action to relieve what the Petitioner alleged to be undue risks to
the public hezlth and safety posed by the thermal-hydraulic instability of
boiling-water reactors (BWRs), &s revealed by the power oscillation event at
LaSalle Unit 2 on March 9, 1988 (LaSalle Event). The specific relief requested
was to order 211 BWR licensees to (1) place their reactors in cold shutdown,

(2) develop and implement specified procedures relating to the thermal-hydraulic
instability issues, (3) demonstrate that certain specified training has been
provided relating to these procedures, (4) demonstrate the capability of instru-
mentation related to power oscillations, (5) develop simulators cepable of modeling
power oscillations similar to those occurring at LaSalle and out-of-phase power
oscillations, (6) report to the NRC regarding 211 past and future incidents in
which recirculation pumps have tripped off, (7) submit to the NRC justification

for continued operation of BWRs, and (8) submit a report to the NRC within one
year demonstrating compliance with Criterion 12 given in 10 CFR Part 50,

Appendix A (GDC-12). In addition, the Commission was reques’cd to reopen

Generic Issues B-19 and B-59, reopen the ATWS rulemaking proceeding, and

GGOST SN vy



reconsider the use of the end-of-cycle circulation pump trip on BWRs,
tt gave as grounds for the Petition that the LaSalle Event has serious
BWRs and that the Nuclear Regulatory Commission
in response to the
Event,
August 26, 1988, the Director, Office of Nuclear Reactor Regulation
(NRR), acknowledyed receipt of the Petition. He informed Ms. Hiatt that
(1) her request for immediate relief was denied because the allegations that
formed the basis for the Petition did not reveal any new operational safety
issues which posed an immediate safety concern for continued BWR operation,
2) the Petition would be treated under 10 CFR 2.206 of the Commission's
regulations, and (3) appropriate action would be taken within a reasonable time.
In the August 26, 1988 letter, the Director, NRR, acknowledged Ms. Hiatt's
request to reopen the ATWS rulemaking proceedings as & request which would be

treated pursuant to 10 CFR 2.206. This request, however, will not be treated

pursuant to 10 CFR 2.206 but is being treated separately as a petition for

rulemaking under 10 CFR 2.802 of the Commission‘s regulations.
The Director has now determined that all of Ms, Hiatt's requests, except

her request to reopen the ATWS rulemaking, should be denied for the reasons

"=

forth in the "Director's Decision Pursuant to 10 CFR 2.206" (DD-89-03

'

The Decision is available for inspection and copying in the Commission's Public
Document Room, 2120 L Street N.W., Washington, D.C. 20555 and at the Local Pub]
Document Rooms near the facilities listed below. The addresses and hours of

operations for the local public document rooms may be obtained by calling the

following toll-free number: 1-800-638-8081.




£ copy of the Decision wil) be filed with the Secretary of the Comrission

Tor the Commissicn's review in accordance with 10 CFR 2.206(c). As provided in
10 CFR 2.206(c), the Lecision wil) become the final action of the Commission

twer ty-five (28] days after issuance unless the Commission on i1ts own motion

institutes review of the Decision within that time.

FOR THE NUCLEAR REGULATORY COMMISSION

Thonas 5 Murley. Director
Office of Nuclear Reactor Regulation

Deted at Rockville, Marylang,
this 27¢en of April 1686,



CAROLINA POWER & LIGHT CO. (Brunswick Station, Units 1 and 2,

Docket Nos. 50-324 and 50-325)

CLEVELAND ELECTRIC ILLUMINATING CO., ET AL. (Perry Nuclear Power Plant,

Unit 1, Docket No. 50-440)

COMMONWEALTH EDISON CO. (Dresden Nuclear Power Plant, Units 2 and 3,

Docket Nos. 50-237 and 50-249), (Quad Cities Nuclear Power Plant,

Units 1 and 2, Docket Nos.50-254 and 50-265), (LaSalle County Station,

Units 1 and 2, Docket Nos. 50-373 and 50-374)

CONSUMERS POWER CO. (Big Rock Point, Docket No. 50-155)

DETROIT EDISON CO. (Fermi Unit 2, Docket No. 50-341)

GENERAL PUBLIC UTILITIES (Oyster Creek Station, Docket No. 50-219)

GEORGIA POWER CO. (Hatch Nuclear Power Plant, Units 1 and 2,

Docket Nos. 50-321 and 50-366)

GULF STATES UTILITIES CO. (River Bend Station, Docket No. 50-458)

ILLINOIS POWER CO. (Clinton Nuclear Power Plant, Docket No. 50-461)

IOWA ELECTRIC LIGHT & POWER CO. (Duane Arnold Nuclear Power Plant,

Docket No., 50-331)

LONG ISLAND LIGHTING CO. (Shoreham Nuclear Power Plant, Docket No. 50-322)
MISSISSIPPI POWER & LIGHT CO. (Grand Gulf Nuclear Station, Docket No. 50-416)
NEBRASKA PUBLIC POWER DISTRICT (Cooper Station, Docket No. £0-298)

NTAGARA NO?AHK POWER CORP. (Nine Mile Point, Units 1 and 2, Docket Nos. 50-220
and 50-410

NORTHEAST UTILITIES (Millstone Unit 1, Docket No. 50-245)

NORTHERN STATES POWER CO. (Monticello Nuclear Power Plant, Docket No. 50-263)
PENNSYLVANIA POWER & LIGHT CO. (Susquehanna Steam Electric Station,

Units 1 and 2, Docket Nos. 50-387 and 50-388)

PHILADELPHIA ELECTRIC CO. (Peach Bottom Nuclear Station, Units 2 and 3, Docket
Nos. 50-277 and 50-278), (Limerick Nuclear Power Plant, Unit 1, Docket No. 50-352)
PORER AUTHORITY OF THE STATE OF NEW YORK (James A. Fitzpatrick Station,
Docket No. 50-333)

PUBLIC SERVICE ELECTRIC & GAS CO. (Hope Creek Generating Station,

Docket No. 50-354)

TENNESSEE VALLEY AUTHORITY (Browns Ferry Nuclear Station, Units 1, 2, and 3,
Docket Nos. 50-259, 50-260, and 50-296)

VERMONT YANKEE NUCLEAR POWER CORP, (Vermont Yankee Nuclear Power Plant,
Docket No. 50-271)

WASHINGTON PUBLIC POWER SUPPLY SYSTEM (WNP Unit 2, Docket No. 50-397)
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5 " ENCLOSURE 4
ree SAMPLE COVER LETTER

Docket Nos. 50-373, 50-374, 50-10,

50-237, 50-249, 50-254,
and 50-265

Mr. Cordel] Reed

Senior Vice President
Commonwealth Edison Company
Post Office Box 767
Chicago, 111inois 60690

Dear Mr, Reed:

Enclosed for your information are copies of a Director's Decision, letter of
transmittal and Federal Register notice issued by the Director, Office of
Nuclear Reactor ReguTation (Director) in response to a Petition filed under
10 CFR 2.206 of the Commission's regulations. The Petition wes filed by

Ms. Susan Hiatt on beha!f of the Ohio Citizens for Responsible Energy (OCRE).
The Petitioner expressed concerns regarding the March 9, 1989 power oscillation
event at LaSalle, Unit 2 and requested that the Director and Commission take
specified action with respect to all boiling water reactors. As discussed in
the enclosed Director's Decision, the Petitioner's request under 10 CFR 2.206
has been denied. However, the Petitioner's request to reopen rulemaking
proceedings regarding Anticipated Transients Without Scram (ATWS) is being
treated as a petition for rulemaking under 10 CFR 2.802 of the Commission's
regulations.

Please contact me at (301) 492-1395 if you have any questions on this issue.

Sincerely,

Daniel R. Muller, Project Director

Project Directorate I11-2

Division of Reactor Projects I!1,
IV, V and Special Projects

0ffice of Nuclear Reactor Regulation

Enclosures:

1. Letter dated April 27, 1989
to Ms. Susan L. Hiatt

2. Director's Decision dated
April 27, 1989

3. Federa) Register Notice
dated KpriT 27, 1989

cc w/enclosures:

See next page




