UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSICN

E[fm;g THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

LONG ISLAND LIGHTING COMPANY ) Docket No. 50-322
v'(ﬁ!L}

(Shoreham Nuclear Power Station

1)

Unit 1

{RC STAFF'S ANSWERS TO SUFFOLK COUNTY DISCOVERY
REQUESTS TO THE KRC STAFF ON CONTENTIONS 16 AND 20

In order to expedite this proceeding and to continue the
cooperative efforts between the NRC Staff (Staff) and Intervenor
Suffolk County with respect to discovery matters, the NRC Staff has
determined to treat the above-captioned County Interrogatories and
Requests for the production of documents dated April 1, 1982 as an
informal discovery request. The Staff's voluntary response to the
County's request should not be construed as a Staff acknowledaement that
the County discovery requests comply with the provisions of 10 C.F.R

2.744 as regards discovery against the Staff,

Contention 16
1 and 2. The review criteria for the ATWS procedures is provided in

7, "Failure of 76 of 185 Control Rods To Fully
Insert During a Scram at a BWR," item 4.a), b), c), and d) (Enclosure 1),

and a June 23, 1980 memo from F. Schroeder to R. L. Tedesco and V. Moore

(Enclosure 2).
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The form of our review is described in Shoreham SSER #2 Section
13.5.2C (Enclosure 7). Enclosure 3 is the procedure originally submitted,
in draft, to the NRC for review. Enclosure 4 provides the questions
asked by NRC during the review, and Enclosure 5 is the revised procedure
after discussions with the NRC. Enclosure 6 is a copy of the original
SER for ATWS, outlining the requirements and the LILCO commitment to
address the issue. The findings of the NRC Staff are included in
Section 15.3 of Enclosure 7.

3. The NRC Staff has not verified the adequacy of the Recirculation
Pump Trip System at Shoreham. LILCO has not submitted the Recirculation
Pump Trip System design for Staff review. Therefore, details of the
verification review are not available at present. LILCO has been re-
quested to sutmit the system design for Staff review.

4, A complete listing of ATWS related modifications that LILCO has
committed to complete at Shoreham is identified in Enclosure 8. (Letter
SNRC-437 dated October 19, 1979 from J. P. Novarro (LILCO) to H. Denton
(NRC)). ATWS related modifications committed by LILCO are the following:

a. A Reactor Recirculation Pump Trip System

Reactor recirculation pump trip is already installed at Shoreham
according to the Resident Inspector.

b. Emergency Procedures Will Be Developed for ATWS Events

See Response to Interrogatories 1 and 2, above.

c. Operators Will Be Trained to Perform the Proper Actions
for ATWS Events

See Response to Interrogatories 1 and 2, above.
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5. A complete description of NkC Staff recommendations on plant
modifications made to the Commission is given in SECY 80-409,
September 4, 1980, and in final form in SECY 80-409C, November 7, 1980.

Alternatives proposed by the Staff have been superceded by the
proposed rules published by the Coomission on November 24, 1981. The
present NRC position on ATWS modifications required during the interim
period is given in the proposed rules published by the Commission on
November 24, 1981 and is as follows:

The Commission believes that the likelihood of
severe consequences arising from an ATWS event
during the two to four year period required to
implement a rule is acceptably small. This
judgment is based on (a) the favorable experience
with the operating reactors, (b) the limited number
of operating nuclear power reactors, (c) the
inherent capability of some of the operating PWRs
to partially or fully mitigate the consequences of
ATWS events, (d) the partial capability of the
recirculation pump trip feature to mitigate ATWS
events that has been implemented on all BWRs of
high power level, and (e) the interim steps taken
to develop procedures and train operators to
further reduce the risk from some ATWS events. On
the basis of these considerations, the Commission
believes that there is reasonable assurance of
safety for continued operation until implementation
of a rule is complete. The implementation schedule
contained in this rule balances the need for
careful analysis and plant modifications with the
desire to carry out the objections of the rule as
soon as possible.

LILCO has committed to items (d) and (e). See response to Item 4.
6. The proposed rule gives the criteria required to mitigate ATWS.
Automatic SLCS is one of the modifications which could result from the

proposed rule to mitigate ATWS, published in the Federal Register on
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November 24, 1981, SLCS equipment requirements suggested by the Staff
are given in Appendix C, Volume 3 of NUREG-0460.

Contention 20

1. The NRC Staff has performed no reviews and analyses of the type
described in the interrogatory,

2. The exercise conducted on October 16, 1981 is described on
page 8 of Enclosure 9. These exercises were performed to aid in the
review of Shoreham procedures.

Respectfully submitted,

Daind A7 Repko—
David A. Repka
Counsel for NRC Staff

Dated at Bethesda, Maryland
this ?3rd day of April, 1982,
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LONG ISLAND LIGHTING COMPANY

(Shoreham Nuclear Power Station
Unit 1)

AFFIDAVIT OF MARVIN W. HODGES

Now comes Marvin W. Hodges, and being duly sworn, deposes and
says as follows:

1. 1 am presently employed by the U.S. Nuclear Requlatory
Commission as a Section Leader in the Reactor Systems Branch, Division
of Systems Integration, Office of Nuclear Reactor Regulation.

2. 1 am duly authorized to answer the following Interrogatories
submitted to the NRC Staff by Suffolk County on April 1, 1982: Suffolk
County Contention 16, Interrogatorie- 3-6.

3. 1 hereby certify that the answers aiven are true and correct to

the best of my knowledge and telief,

 sirie tal /747«/$ o

arvin W, Hodges 7

Subscribed and sworn to before me
thisQS day of April, 1982,
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(Shoreham Nuclear Power Station
Unit 1)

AFFIDAVIT OF ROBERT J. CAMPBELL

Now comes Robert J. Campbell, and being duly sworn, deposes and
says as follows:

1. 1 am presently employed by the U.S. Nuclear Reaulatory
Commission as Acting Section Leader, Boiling Water Reactors, in the
Operating Licensing Branch, Office of Nuclear Reactor Regulation.

2. 1 am duly authorized to answer the following Interrogatories
submitted to the NRC Staff by Suffolk County on April 1, 1982: Suffolk
Ceunty Contention 20, Interrogatories 1-2.

3. 1 hereby certify that the answers given are true and correct to

the best of my knowledge and helief,

Subscribed and sworn to before ;
this 1 5 day of April, 19843,

Notary PubTic

My Commission expires: /\\\'
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AFFIDAVIT OF JAMES W. CLIFFORD

Now comes James W. Clifford, and being duly sworn, deposes and
says as follows:

1. T am presently employed by the U.S. Nuclear Regulatory
Commission as an Operational Safety Engineer in the Procedures and Test
Review Branch, Division of Human Factors Safety, Office of Nuclear
Reactor Regulation,

2. 1 am duly authorized to answer the following Interrogatories
submitted to the NRC Staff by Suffolk County on April 1, 1982: Suffolk
County Contention 16, Interrogatories 1-2,

3. I hereby certify that the answers given are true and correct to

the best of my knowledge and belief.

James W. Clifford

Subscribed and sworn to before me
this - ‘ day of April, 1982,

Notafy Public

My Commission expires: ¢ \\\
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SSINS No.: 6820
Accession No.:
8005050076

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND' EN{ORCEMENT
JULY 3, 1980

IE BULLETIN NO. 80-17
FAILURE OF 76 OF 185 CONTROL RODS TO FULLY INSERT DURING A SCRAM AT A BWR
Description of Circumstances:

On June 28, 1580, 76 of the 185 control rods failed to fully insert during
a routine shutdown at TVA's Browns Ferry Unit No. 3 located at Athens,
Alabama. The reactor was manually scrammed from about 30 percent power in
accordance with routine shutdown procedures. The shutdown was initiated
to repair the feedwater system. The 76 control rods that failed to fully
insert were all on the east side of the core.

Following scram discharge volume (SOV) high level bypass and a short drain
period of the SOV, a second manual scram was initiated and all partially
inserted rods were observed to drive inward, but 59 remained partially
withdrawn. A third manua! scram was made, again following high level in

the SDV and bypassing for another short drain of the SOV, with the result that
47 rods remained partially withdrawn. Follewing a longer drain

of the SDV, an automatic scram occurred that was initiated by a scram discharge
volume tank high water level signal when the scram reset switch was placad

in "Normal"; with this scram all remaining rods fully inserted. The total
time elapse from the initial scram to the time that all rods were inserted

was approximately 15 minutes. Core cociant flow, temperature and pressure
remained normal for plant conditions. The unit is now shutdown and

additional testing indicates that a possible cause of the malfunction was the
retention of a significant amount of water in the east bank scram discharge
volume. In view of these interim findings and pending results of continued
investigation, the following actions are to be taken.

Actions To Be Taken By Licensees:

A1l General Electric Boiling Water Reactors with operating licenses which
are operating at any power on the date of this Bulletin shall perform the
following steps in the time stated. Those that are presently shutdown shall
perform the following steps prior to operating at power.

1. Within 3 days from the date of this Bulletin, perform surveillance
tests to verify that there is no significant amount of water in the Scram
Nischarge Volume (SDV) and associated piping and that the SDV vent vaives
are operable and vent system is free of obstruction.
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Within the next 20 days, perform one manual and one 2:tcmatic scram in
that order at normal operating temperature and pressure and with more
than 50 percent of the rods fully withdrawn, and obtain the following
information on each scram:

a)

b)

c)

d)

e)

f)

g)

h)

i)
i

k)

A1l rod insert times and as many indivifuaS rod scram times as
practicable.

Voltage at the scram solenoid valve bus2s to verify that these
solenoids are de-energized upon receipt of scram signal.

Verify that scram valve air is relieved through the backup valves
and that the backup valves are fully open and remain open during
the presence of a scram signal.

Measure fil) time of the instrument volume from scram initiation
to closure of the scram instrument volume high level alarm switch,
to closure of the rod withdraw block switch on the instrument
volume and to the closure of the scram instrument volume

reactor scram switch.

Measure vent and drain valves opening and closing times utilizing
the valve stem mounted switches. This measurement may be made
independent of the scrams.

Measure the delay time from scram initiation to closure of the Sov
vent and drain valves utilizing the stem mounted position switches.

Sample water from the instrument vglume discharge after each scram
for particulates.

Measure the time to drain the SOV down to a repeatable reference
level.

Monitor the SDV and associated piping for residual water.

verify that the ten (10) second delay on scram reset is functioning
properly to prevent resets of momentary scram signals.

Compare the results of the two sets of data taken above with each
other and with any previously obtained data.

At the conclusion of the scram tests and all other scrams, verify that
all vent lines on the SOV are functional. Verify that there is no
significant amount of water in the SDV and associated piping.

within 10 days, complete a review of emergency operating procedures by
the licensee and the NSSS vendor to assure that, for scram, operator

actions include:
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a) Place the reactor mode switch in a position other than RUN.
b) Determine whether either of the two conditions below exist:

(1) Five (5) or more adjacent rods nct inserted below the 06 position.
(2) Thirty (30) or more rods not inse‘tel below the 06 position.

c) If either condition 4.b.(1) or 4.b.(2) exists:

(1) Trip the recirculation pumps.

(2) Insert rods manually. If rods cannot be inserted manually,
alternately reset the RPS and scram the reactor until all rods
are fully inserted.

(3) Vent the scram air header.

(4) Manually open or bypass the scram instrument volume drain and
vent valves, if possible.

d) If, at any time, either condition 4.b.(1) or 4.b.(2) exists and either
RPV water level cannot be mairtained or suppression pool water
temperature cannot be maintained below the suppressiun pool water
temperature scram limit, initiate the SLCS.

e) Review the Browns Ferry occurrence with all licensed operators and
train them in the procedures to recognize and mitigate the event.
Verify that preliminary training of operators is completed within 10
days of the date of this Bulletin and that full training is completed
within 30 days of the date of this 8ulletin.

§. Review and develcp surveillance procedures such that scram discharge volume
is monitored daily for residue water for 6 days and, if results are acceptable
the interval may be extended to 7 days.

6. In order to mitigate the consequences of an ATWS event, enhanced operability
of HPCI, RCIC, SLCS, RPT/RHR/pocol cooling and main steam bypass is essential.
Accordingly, the following actions are requested:

a) Prompt notification (within 24 hours) of any of the above systems when
it is less than fully operable and when it is restored to service.
Operability of both pumps in the SLCS is required for full operability.
Surveillance tests and preventive maintenance less than 24 hours need not

be reported. ;

b) Operate all the available suppressien pool cooling whenever the suppressisn
pool exceeds the normal operating temperature limit.

¢) Perform a 50.59 review to increase SLCS flow to the maximum consistent
with safety (2 pumps, unless unsafe).




IE Bulletin No. 80-17 - July 3, 1980
Page 4 of 4

7. For plants without ATWS related RPT, perfcrm an analysis sf the net safaty
of derating such that, in the event of an ATWS, calcula.ed peak pressures
do not exceed the service Lavel "C" limit (~/1500 psig) by taking into
consideration the heat removal capability of safety valves, isolation
condenser, bypass to the main condenser and other available hszat removal
systems. ¢ ¢

8. Report in writing within 5 days of the performance of each of the tests
results (except for the daily tests) and the results of your review and include
a Tist of all devices which respond as discussed above, actions taken or
planned to assure adequate equipment contreo!, and a schedule for implementation
of corrective action. Report in writing within 10 days, the analyses
specified by Item 7 above. This information is requested under the provisions
of 10 CFR 50.54 (f). Accordingly, you are requested tc provide within
the time periods specified above, written statements of the abcve information
signed under cath or affirmation. Reports shall be submitted tc the Director
of the appropriate NRC Regional Office and a copy shall be forwarded to the
NRC Office of Inspection and Enforcement, Division of Reactor Operations
Inspection, Washington, DC 20555.

For all boiling weter power reactor facilities with a constructicn pera
this Bulletin is for information only and no written response is require..

Approvad by GAO, 8180225 (R0072); clearance expirec 7-31-80. Approval was
given under a blanket clearance specifically for identified generic problems.
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UNITED STATES
LUCLEAR RLOULATORY CONLLSION
VA nrn 10N D € 2NULL

‘UUN 221289

MEMORANDUM FOR: Robert L. Tedesco, Assistant Director
for Licensing,
Division of Operating Reactors

Voss loore, Acting Deouty Director,
Division of Human Factors Safety

FROM: Frank Schroeder, Assistant Director
for Generic Projects,
Division of Safety Technology

SUBJECT: ATWS REVIEW FOR !.EAR TERM OLS

In a wemorandum dated June 9, 1980, addressed to R.L. Tedesco, !
committed DST to prepare written guidance to be used by DHFS/PTRB in
reviewing and evaluating the applicant's prcposed ATYS procedures. ~he

enclosed instructions provide the necessary guidance for this evaluation.

/ j
1 L?’\
= AALs’
Fran Schré%&eﬁfﬁAss stand Director

for Generic Projects,
Division of Safety Technology

cnclosure: Instructions for Reviewing Interim
Emergency Operating Procedures for ATHS

cc: D. Eisenhut T. lovak
V. toore J. Youngblood
D. Ziemann A. Schwencer
T. Speis K. Parczewski
P. Check K. Kniel
R, Mattson A. Thadani
L. Xintner



_INSTRUCTION FOR REVIEMING INTERIM EHERArNCY
PROCEDURES FOR ATWS

Purpose of Emeraency Operatinag Procedures

ATUS concerns will be resolved in the future by recuiring the plants to

rake the appropriate modifications in order to reduce the probability of
occurrence of ATWS events and/or to miticate their effects. The Commission
will, by rulemakino or other means, determine the required rmodifications

and the schedule for the implementation of such modifications. In the
interim period, while final resolution of ATWS is before the Cormission, the
plants will be required to provide certain precautions. The decision for
permittina the plant to operate is based on the staff's conviction that the
present 1ikelihood of severe consequences arising from an ATWS event is
acceptably small and presently there is no undue risk to the public from
ATVS. This conclusion is based on engineering judament in view of:

fa) the estimated arrival rate at anticipated transients with potentially
severe contequences in che event of scram failure; (b) the favoratle
cperating experizance with current scram systems; and (c) the limitad nu~ber
of operating reactors. Hovever, as a prudent course, in order to further
reduce the risk from ATWS events during the interim neriod before comoletino
*he plant modifications determined bv the Commission to be necessary, the
staff believes the following steps should be taken:

PiRs

1. Emercency procedures be developed to train operators to reco~nize an
ATHS event, including consideration of scram indicators, rod rosition
indicators, flux monitors, oressurizer level and pressure incicators,
oressurizer relief valve and safety valve indicators, coolant average
temperature, containment temperature and pressure indicators, steam
aenerator level, pressure and flow indicators, and any other alarms
annunciated in the control room with emphasis on alarms not orocessed
throuch the electrical portion of the reactor scram system.

2.  (Operators be trained to take actions in the event of an ATWS inclucing
consideration of manually scramminag the reactor by usinc the =anual
scram buttons, promot actuation of thé duxilfary feeZ.ater system t0
assure delivery of the full capacity of this system, and initiatfion of
turbine trip. The operator should also be trained to initiatz boration
by actuation of the high pressure safety injection systiem to Srina the
plant to a safe shutdown condition.

farly operator action as des--ibed above would provide sionificant
protection for all ATWS events which occur (1) as a result of cor~on
mode failure in the electrical portion of the scram system and

(2) those which occur due to a common mode failure in the scram Drazkers
or the rod drive system for which excessive primary pressures are
prevented by actuation of turbine trip.
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TWRS

1. Develop emergency procedures to train operators to recoonize an
ATHS svent, including consideration of scram indicators, rod posi-
tion indicators, flux monitors, vessel level and cressure indicators,
relief valve and isolation valve indicators, and containment tempers-
ature, pressure, and radiation indicators.

2.  Train operators to take actions in the event of an ATVYS including
consideration of immediately manual scramming the reactor by usina
the manua' scram buttons followed by changing rod scram switches to
the scram po.ition, stripping the feeder breakers on the reactor
orotection system power distribution buses, openinag the scram
iiecharoe volume drain valve, prompt actuation of the standby liquid
conmirol system, and prompt placerent of the RHR in the pool cooling
mode to reduce the severity of the containment conditions.

farly operator action as described above, in conjunction with a recirculation
2urp trip, would orovide significant grotection fir some ATHS evnts, namely
shose which occur (1) as a result of cormon mode failure in the electrical
portion of the scram system and some sortions of the drive system, and

(2) at low power levels where the existing standby 1iquid contrnl system
capability is sufficient to 1imit the pool temperature rise to an acceptable

Tevel.

A11 the licensees and the applicants should be (if thev have not been) recuested
to develop the appropriate emeraency procedures dealing with ATWS events and
cubmit them for the staff's review,

tature of Eraroency Operating Procedures

The pracedure should address the following four areas:

1. Symptoms of ATHS available to the operator in the control room.
2. Automatic Plant Actions during ATWS.
1.  Immediate Operator Actions.

4. Subscquent Operator Actions.

The syptoms of ATWS as well as the automatic and operator actions will

vary with the initiatina transients and the srocedures should take it into
cansideration. The transients which produce ~ost limiting ATWS consa2ouences
should be covercd by the procedures, Thoce transients are listed tocether
Lith the scram sicnals cenerated by them:
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Transient

PUR

Loss of Nornal Feedwater (LOFW)

Loss of Offsite Power (LOOP)

Stuck Open Relief Valve (SORY)

8!R

Closure of MSIV's

Loss of Dffsite Power (LOOP)

Inadvertent Opening of
S/R Valve (IORV)

fach of these transients when followed by a f

Scram Sicnals

Mismatch of steam/fesduvater
Low S/6G level
Overterperature Al

Hiaoh pressurizer oOressure
High pressurizer level

§/6 low-low level

Low reactor coolant flow

Low reactor coolant flow
Open RC oump treaker
Overtemperature AT
Overoower AT

High pressurizer pressure
High pressurizer level

Overtemperature 4T
Low pressurizer pressure
High pressurizer level

Isolation valves position
Hich neutron flux
High vessel pressure

Stop valves position
“igh neutron flux
High vessel pressure

Hich Contain~2nt pressure
4igh sunpression pool termperiture

ailure of the reactor to scram

will produce the consequences which may cause serious daraoe. The operator
<hould be able to recognize that an ATHWS event has occurred from the sSympiims

available to him in the control room and to

action to miticate its effects.

take zppropriate and tirely
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1. Symptoms.

The symptoms available to the operator in the control room should orovi“e

him information that a transient requiring reactor scram had occurred and

that the scram action had failed. The operator should have a clear indication
that one of the auto scram parameters exceeded its trip setpoint. For exarple,
during the loss of normal feedwater transient in a PUR the pressurizer pressure
exceeded its high pressure setpoint. or that a mismatch of steam and feec.ater
was achieved. He should also have indications of the plant's trip status.

This may consist either of a direct indication of the control rod position

(rod bottom lights in PWR'S) or indications of core neutron flux. Lack of
rapid drop in nuclear power would indicate initiation of an ATVS (e.a., less
than 10% of initial power in 5 sec. as indicated by NIs readout in PWR'S),

2. Automatic Actions

The automatic actions are the actions taken by the plant without the operator's
intervention im—a2diately after an ATHS has occurred. It is important for the
operator to recognize them and to assure taat they would have mitigating effects
on ATHS consequences. The type of autoratic actions will depend on a olant
desian and the type of initiating transient. In general, in 8¥R's the recircula-
tion pumps would trip automatically unless this feature has not yet been
implemented and would reduce core power to about 30 percent. The safety-relief
valves would also open if reactor pressure exceeds individual valve setpoints.

In PUR's the turbine may trip for certain types of transients. 'owever, for
other types manual turbine trip would be required (especially for “-designed
plants). This should be specified in the procedures. The other automatic
actions which may be plant and/or transient specific are: auxiliary feed-
water startup, generator breaker trip, automatic steam Zump actuation,
initiation of HPSI and steam generator feed water bvnass reaulator control.
The discussion of these automatic actions should also be included in the
procedures.

3. Immediate Operator Actions

The immediate operator actions are to mitigate the effects of ATHS and to
brine the plant to a stable condition at which point a normal shutdown
operation can be initiated. The immediate operator ac:tions will depend on
the type of initiating transient and on the automatic olant response to ATHS.
The actions taken by the operator at this point can be very irmporiant and
should be based on a careful analysis of all the available indications. The
operator should be able to recognize that an ATYS event took place. The
orocedure should clearly specify the indications availesble to the operator
during this phase of operation. 1f two sirultancous action by two operators
are required, it should be clearly stated in the procedures. Also a time
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frame for performing different operations should be specitied (Enclosure 2 is
an example of our recent guestions on a set of procedures submitted by a F4R
applicant). In qeneral the operator actions in this phase consist of:

1. attempt to scram the reactor by manually insertina control rods.

2. attempt to scram the reactor by other means (e.a., injection of
liquid poison).

3. mitigate (simultaneously) the effect of the ATUS event.

The procedure should specify which of these actions should be performed
simultaneously.

In 2'R's the operator should first assure that the recirculation numos have
tripped by an automatic plant action. If they are not tripoed the ecrarator
should proceed to trip them manually. He chould then attempt to scram the
reactor manually by using different scramring methods. Typically scramming
-he reactor should be attempted by: depressing scram buttons, placina the

ode selector switch in shutdown position, de-enernizina the oower to the
5ilot scram valves by removing the fuses, bleeding air from the scram valve
actuation lines by closing the instrument air supply valve to HCU scram
valves, manually drivina control rods into the core or de-energizine the
individual hydraulic control unit scram pilot air valve solenoids. Peactor
scram by iniectina sodium oentaborate solution into the reactnr bv initiatina
the standby liauid control system.(SLCS)'shéuld'be'atteﬂoted.when,tbe'pficarg
ccram techniques cannot secure fast reactor scram. As a rule, once started
SLCS should never be shut off unless neutron power is down. The operator should
3150 ensure that the hich pressure make up systems are deiiverina water to the
reactor. Simultaneously, the operator should initiate the supnression pool
cooling mode of the RHR system.

In PYR's (lestinghouse designed ones in particular), the most important immediate
~nerator action is to trip the turbine manually if it is not already tricoed by
sutomatic plant action and ensure that all auxiliary feedwater oumps are
supplying water to the steam generators. The operator should also simultanecusly
attempt to manually scram the reactor. This could be achieved either by trip-
pinag the breakers powering the control rod drive "6 sets or by tripping the
~nactor trip breakers at the MG sats. 1f this fails, 2n attempt should be rade
to ranually insert the control rods and at the same tirme start injecting Soron
into the primary coolant system. This should be followed by other actions
consisting mainly of determining the status of reactor svstems required for plant
vacovery from ATWS. If performance of any of these systems is found %0 l°

sefactive, an appropriate action should be taken. The procedure should .: very
specific about describing these corrective actions.
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4. Subsequent Operator Actions

The subsequent operator actions are the actions taken after the reactor has
recovered from the immediate consequences of an ATWS event, its power has been
reduced to a safe level and the operator wants to start an orderly shutdown
orocedure. Basically, the operator should assure that the primary and secondary
systems are maintained at a steady temperature and pressure condition and that
all the systems needed for maintaining the plant at this condition are operating
properly. The operator should also assure that enough necative reactivity has
been introduced into the core to assure a sufficient cold shutdown margin. In
verifying different plant systems the operator should refer to the appropriate
plant operating procedures and take the corrective actions specified by these
orocedures. The operator should eventually bring the plant to a cold shutdown
condition, consistent with the plant's technical specification.

Evaluation of Emeraency Operating Procedures

Using the guidelines presented in the previous section, the reviaver should
evaluate the emergency operating procedures for completeness and should assure
that they provide the operator with sufficient information to enable him to
perform the operations which would minimize the ATWS consgauences deleterious

to the plant. Since these consequences may be plant specific, the emer3ency
ATWS procedures should be prepared individually for each plant. In reviewina
these procedures their plant specific character should be taken into consideration
and the reviewer should evaluate them relative to a particular plant desion. In
many cases he may find that the proposed procedures may not be adequate to

fully protect the plant during ATWS events occurrina at full power and snly
nartial reduction of ATWS consequences was possible. However, these plants

may be fully protected when operating at a reduced power (see Znclosure 3 for
Sample SER for Operation at Low Powers).
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ENCLOSURE 2

SAMPLE OUESTIONS ON AN ATWS PROCEDURE

Symptoms

The procedure 1ists the parameters which cause the reactor to scram,
but does not describe the actual indications available to the operators
in the control room which would make him aware thit an ATYS event has
occurred. These ATHS symptoms would depend on initiating event and,
therefore, they ought to be evaluated for at least the followinag three

xey avents:
Loss of Main Feedwater
Loss of Offsite Power
Stuck Open PORV

In making the evaluation it is important to show for each event what
symptoms would indicate to the operator that scram action was called
for but did not occur.

Automatic Action

This section does not address how the automatic actions relate to ATMS.
come of the automatic actions (e.a., turbine trip) may not even occur
after an ATWS. This should be specified in more detail in the procedure,.

‘thy is automatic actuation of HPSI not included in this section of the
procedure?

Immediate Operator Action

The orocedure should specify critical indications available to the
operator consistent with the initiating event and assurption that
the reactor trip has not occurred.

T.e immediate actions that the operators have to take after ATUS has
occurred and an attempt to manually scram the reactor from the control
room has failed should follow two parallel paths. !/hile one opera.nr
<hould continue the operation of ranually scramming the reactor by trip-
ning the breakers powering the control rod drive !'G sets, the other
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operator should initiate the other actions heading to safe shutdown of
the plant. The procedure should reflect that the actions described in
se. "Ins A.2.b and A.2.c and those described in sections 8.1 and B.2
are to be performed simultaneously. Section 8 should require seauential
actuation of turbine trip, all auxiliary feedwater pumps, and hiah
oressure safety injection system. (See Figure 1).

Describe the actions taken by the operator when he discovers, durina

the verififation of reactor coolant system status (section C), that the
conditions are not within the prescribed limits. What is the impact cf
loss of offsite power on availability of those signals to the operator.
What is the shutoff head of the HPSI pumps? 'hat provisions are taken to
orevent pump damage when HPSI is operating against the RCS pressure which
is higher than the shutoff head of the pump?

Subsequent Operator Actiom

that is the time frame for these actions?

hat criteria are provided to verify that:

The auxiliary feedwater system is providing the necessary flow to the
steam generators.

The HPS1 is providing necessary flow to RCS.

The containment heat removal is beina accomplished, if the rontainrent
conditions are outside the rormally specified valves.
‘t1at additional procedure does the operator have to follow in order to
bring the plant to and maintain in a cold shutdown condition after an
ATWS? For example, what boron concentration should be maintained in
the RCS?




~

ent & Action
:quence

eneral time
equence

Transient
Initiated
Symp toms

/y-\

.

Failure to lamediate Opera-
Scram tor Actions
Symp toms Two Operators

) t2

Operator #1

Manual Scram
Attempts

Operator 2
‘Assure that
~a) turbine tripped

b) all AFWS provid-
ing flow

c) Wpsi providing
flow (shut off
head)

in that order.
What, if any, 1Is
the impact of stuck
open PORV.

SUBSEQUENT  ACTIONS

Verify RCS, Steam Long lTerm
Generator, Contain- Shutdorn
ment Paraneters Values

ta t‘
If outside specified Describe special
limits, describe the actions Lo briny
operator actions. plant tv « cold

shutdowm condi~
tion and main-
taie that
condition.

Flgure 1. Generalized Approach to be followed for writing ATHS procedure(s)
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SAMPLE SER FOR LOW POWER LICENSE

e have reviewed the TVA submittal of January 10, 1930 on Emergency Operating
"rocedures for the postulated anticipated transients without scram (ATHS) events.
e provided our comments on the proposed procedures and made recommendations for
changes. The proposed procedures must be modified in accordance with our corments
and instructions to be acceptable for full power operation. Hewaver, the Sequovah
plant may be operated at lTow power (1ess than or eaual to five percent of full
oower) prior to completion of procedures modifications without undue risk to *he
health and safety of the public. Our conclusion that low power operation is
scceptable is based on our understanding of the expected plant response to the
relevant ATWS events to occur under these operatina conditions,

Cample of "Evaluation Findinas" (Full Fower License)

The reviewer should verifv that the procedure contains sufficient information
and his review supports the following kinds of statements and conclusions:

"The instructions orovided in the procedure for permit the ooerator
to diagnose an ATWS event and take the appropriate actions reauired for
minimizing its effects and brinaing the plant to a safe shutdown condition.

The instructions include the description of the automatic responses of the
clant as well as the operator's actions taken immediately after he diaanoses
ATHUS and later when he attempts to brina the plant to a cold shutdown condition.”



T1 2815/46
Tssue Date:

SURVEY TO DETERMINE EXISTENCE OF
WEQUATE EMEGENCY SRCCEOURES POR COPING WITH

il * N ﬂ.‘

ATWS EVENTS AT OPERATING POWER REACTO

Objective

To verify that licensees have emergency cperating procecures acequate
to respond to ATWS events.

Sacxaround Information

The Chairman received a letter (encicse2d) from :-ﬂgr-SS'an Jdall, Chairman,
Committee on Interior and .nsu.ar Af€airs on a survey ‘cr ex1s~e~ce of
emergency orocedures in the event of ATWS. The Chairman respondec
(enclosed) explaining NRC actions on ATWS and incdicatec that 3 survey was
being conducted. This Tl formalizes tne actions neecec 10 cemplete the
survey (The survey ~as initiated at 3a3's follewing tne Zrown's rerry
Failure to Complete Scram.

. 3

'nspecticn Sequirements

Regigent inspecters | : ‘ n 4 shall review
licensee emergency proced. n it of the following
plant conditions:

Failure to scram when reguirec.

Failure to complete scram wher i~itiated autom 1y or ~anuall

Inability to move or drive contrs!

Failure %0 automatically scram a=en a paramete fes

Criteria for use of Standby Licuid Contrcl System 3r Zmergency
Soration System,

Qeactor trip or scram.

Anticipated transient
The inspector shall also review the aythorities
of operators aoverning the use of the ‘t’nﬂﬁy 1
(8WR ) or Emergency 3cration System [PWR)

Acceptance Criteria

The f 7:

~
-
]

nse




- - T1 2515/26
Tssue Jate: 12/5/80

1. fFor 3WR'S

1 Bulletin 8C-17, Action Mo. 4, of “Actions ©0 pe Taken by Licensaes”
and Guidance i TI 2515/39.

NOTE: To be effective, if recirculation pumps do not automatically
trip, the procedures must require the operator to do this
quickly following an ATWS condition.

2. For PWR's

14 an automatic scram should have occurred anc has not, the licensee
shoula:

a. Depress manual scram butten immegiately.

5. If rods still do not mo#e. begin irmediate smerzency beration
and attemp: to drive rods in,

1f¥ rocs fail tc move, have power ciscornect gwizch or breaker to
rod hoiaing coils opened.

0
.

4. “ontirue efforts to effact shutcown.

LS ]

. The ocerazor should have comolete autheority o sctivate the Stancly

(T~‘- Liquic Cortrol System (3WR) or commence emercency doration (PWR), anc ne
shoulc be responsible for doing this when the situaticn requires it.

[f <ne Standby Liguid Control System (SLCS) 's <ey sperated, the key

aust se reacily available to the operator. Criteria for the use of

SLZS ang smerzency boration relative 3 inznilisy to insert negative

reactivity by other means should be inzluded ir e~ergency procedures.

taporeine Sequirements

“he resules of the inmspections required ir Secticnm ... snould be sent t¢C
1T seasccuarsers, attention: W. R, Mills, in 7emo form sroviding the cat2
-ne inspection was completed and noting ary excestiins from the acceptance

Zar recars ourposas this TI shall remain in effect Jsntil January 21, 1821,

-sacouarsers -ontact

-3180)

w
"

e R, W11 (S

.....

.mgule Trackine Systam Inout (766 Data)

~ar =ogule trackirg system input, reccrc the act.al inspectien effors
:zainst “ooule 'ic. 255468. 1



FTArY DIWmCLD

| —— —
’r WORRIE K UD A AR Coma i et Ads
LA W . GO G YA IV REDV L
Tl T Laa T AL aam MR, W =R, ASTDTIATT ¥V
:-::-:.:a- ~ ': ::'-s AL R COMMITTEE ON INTZRISR AND INSULAR AFTAIRS AND COmsmE T
Cm— o S— Laan .l Pt ) —— . -
-—p ::n.. - - a—u....(a-) e = U.S. H3USC OF REFPACSENTATIVES LB‘;:.E'.:;‘;‘.
T WO, — T e e -
— L e ‘.. - -o:." Ve - WASHINGTCN, 5.6 == CanY . o 2wO'
B e — . —
:;‘ -—OMTY COUr
— CARR WA b CTIREY, vy,
CLONAL WhlkA, Cansr Cmads LD "ot ¥ i, S il
-rh 4 Mo T WY A R, S,
e uat, Gt S A SERGITER, . Ocsches 3, 1880
A, Seasv . v A Peesm, Y
COw a4 wasma €, ool
POTER . AGETATEA. PR
e T s GO Al ” A
TV 4 —
— e A 15
- 48 et b B W Enclosure to TI 2513/46
SR SEINE . e
B i I
e B b N W
TCww . TV G,

j
i

~ne Ecncrable Jch: Abeazxe
Chai-man, Nuclear Regulatory Cec==issicz
washington, D.C. 20515

ai-man:
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Deas M>

s =he course of the Commisgiozn's con idezacicz ¢ <the

ATVWS prchblem, I would hcpe thac You worlé cdetze
exten= = which emergency proceduTes at cpela

- -
—

Teactloss

con=ain instructicns for cperatsI actich = the evexnt -3
a2 partial or full scram £2ilu-e Zcllowing a= antlcLzatec

e—ansient. I worlé appreciate being kept inscomed ¢S

vousr progTess iz zaking «his determinaticn.

Sjnceselv,

MCOPRIS K. UD

Chaiz=an
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The Hz=sreble llorris K. UZall -2 - .
: - ' : Enclosure 20 TI 2815/4€

Procecures o cope with failure to eutomatically scram and 22 grecify the
rezcesr cperator's authority and respensidilicy for snutting the rezcior gown
when crerazting parameters exceed any reaclor :or secsion sespoint but 2 scram
coes not occur are specified in a more general way througn normal procedure
requirements. The requirement for a plant to have written procedurss is given
in its Technical Specifications, which is a part of the plant operating license.
The content and format of procedures acceptable o the KRC are identified in
Reculatory Guide (RG) 1.33, "Quality Assurance Progran Pequirements (Operation)”
to which the licensee cormits in the licensing process. Included in RG 1.33

fs 2 section entitled, "Procedures for Combating Imergencies and Other Signifi-
cant fvents.” This section requires a licensse %o cevelop procecures that
adcress those actions required to be tzken by piant operators during a partial
or €u11 scram “a{lure. The procedures develojed under these recuiredents

apply both o PWRs and BWRs.

ze
icna] zesting phase of the plant. The insce:ztion zrocecure calis for a

jew 0f 211 emergency procecures identified in 2G 1.33. Qur review of (hese
rocesures ‘ncludes locking at the technical zdecuacy as well as appropriate
=. Thus, a licenses {s raguired %o have orczedures T3 provice cperator
=izns on failure 0 automatically scram and RC inspecticrs are recuired to
sa=—ing that these procedyres are ceveicped ani are tezanicaily acecmace.

-wie -

f-erzency procedures are scheduled to be inspecsed Sy WRC during the preopera-

In aézizion to the actions described 2bove, the Ccmmission has approved for
fecuznes %3 211 2pplicants and licenseas NUREZ-Z727, "Imslement2tion o7 Pest-
I nesuirements.” This NUSEG nrovides clarificasicn of resuirements Tor
ererzency operating procedures to cocpe with ATnS avents cousied with other
poseulzted ecuipment failures.,

e will continue %0 keep {nspecticn of emsrgency ;rocedures 2 hich priority,
ans ~oc¢ify the inspection program 2s rnecessary o keep pace with current AT
deveiccsents., [ trust that the above has been respcnsive to your concerms,

Sincerely,

Origi=al Sig=ed 2y

Je=Z, aness=9

Joan 7. Aheirne

0
n
’

-23, Staven Syrms



ENCLOSURE 3

N submitted: SP Number 29.924.91
‘. (Seccion neaa)
Ao) roved: Revision: C
; (Plant ‘anager) ”
; Date Eff: o s

TRANSIENT WITH FAILURE TO SCRAM \
EMERGENCY PROCEDURZ \
i

1.0 SYVPTOMS Lottt

1.1 A valid scraa signal due to a reactor transient is alarmed or indicated and
all control rods do not insert as indicated on the full core display, rod
position printout on the computer, or four rod display.

|

1.2 Reactor pressurc and/or neutron flux indication increases abruptly and 2ay
go off-scale on recorders and meters.

* 1.3 Safety relief valves may lift.

2.0 AUTOMATIC ACTIONS

2.1 1115 psig reactor vessel pressure and above actuates various
safety relief valves.

2.2 1120 reactor vessel pressure TRIPS tha reactor recirculation’
pumps. '

3.0 IMMEDIATEZ OPERATOR ACTIONS

9 | Manually scraa reactor.
3.1.1 Ara and depress cmanual scram pushbutton.
3.1.2 Place the mode switch in refuel.
3.1.3 . Verify all rods are inserted.
3.2 If the reactor scrazs, all rods insert, and power is decaying,

refer to SP 29.010.01, Emergency Shutdown, ani do not continue
this procedure.

3.3 Trip the recirculation puaps.

3.4 Coummence suppression pool cooling per SP 23.121.01, residual heat
removal (RHR) systenm.

4.0 SUBSEQUENT OPERATOR ACTION

4.1 Determine if reactor power is 6% or greater.



4.1.1 If reactor power is 6% or greater, continue this
procedure at Step 4.2.

e

4.1.2 1f reactor power-is less than 6%, continue this procedursa
/

at Step 4.4.

Start eithar A or B standby liquid control puz=p and iaject the
entire contents of the tank. Verify isolation/isolate RWCU.

Terminate all injecticn into the RPV with the exception of CRD
and RCIC or HPCI at a flow rate of approximately (Later)

The following attemp=s to scram the reactor are to be performed
concurrently if manpower is available.

4.4.1 Confirm all scram valves ars open by observation of scram
valve position lights. If not, perform the following.

b.belel DE-ENERGIZZ RPS Subchannel Logic by opening
breakers on panel lC71*PNL-$91, C32A, 2B, 74,
and 7B in the Relay Roca.

dibo ko2 Vent air from the scram air system by closing
valve C11-p2V-2704 and opening vent valve
downstream of Cl1-01V-710C4.

4,4,1.3 Restore when all scram valves are open.

4.4.2 Bypass the scram discharge voluze high level scram

switches, reset the RPS trip and verify the vent and

drain valves open.

4.4.2.1 Alternately RESET the Reactor Protective Systea

and SCRAM the reactor until all rods are fully
inserted. :

4.4.3 Bypass the scraxz discharge volune (SOV) high level scram
switches, reset the RPS trip and verify the vent and
drain valves open.

4.4.3.1 INDIVIDUALLY SCRAM Control Rods at Local
Hydraulic Control Units (ECU's) by placing both
NORM-TEST-S.R.1. switches to the TZST position.

4,4,4 Insert those rods not fully inserted with the reactor

manual control systema as the Rod Sequence Control System
(RSCS) permits.

SAMPLE reactor coolant frequently to verify boron concentration
above the level determined to maintain the plant shutdown.

SP29.924.91 Rev. C
£ f Page 2



After the reactor is shutdown to the level where the only source
of power is decay heat, PR0CEED to stabilize Plant Condition in
Hot Shutdown as follows;

CAUTION

Do not shutdown SBLC Injeczion once it has been started until the
SBLC Solutioa Tank is verified to be empty.

PERFORM either steps 4.7.1, 4.7.2 or 4.7.3.

4.7.1 Maintain Reactor pressure between 800 and 1000 psig by
use of Main Condenser Bypass Valves.

CAUTION

Consult with the Nuclear Engineer to confirm that boron
concentration in the reactor will be sufficient to
maintain the reactor shutdown after accounting for a
normal startup of the Steam Condensing Mode of RHR.

4.7.2 Maintain reactor pressure between 800 and 1000 psig Sy
use of the RIR steam condensing in accordance with SP
23.121.01, Residual Heat Removal (RHR) Systea.’

4.7.3 Maintain reactor pressure between 900 and 1000 psig by
opening safety relief valves and utilizing Suppression
Pool Cocling to limit Suppression Pool temperaturs.

when the reactor is to be placed in COLD SHUTDOWN, PROCEED using

the following considerations:

4.8.1 Confirm by saocple :esults'ind consultations with the
Nuclear Engineer that sufficient negative reactivity has
been inserted intc the reactor to account for the

positive reactivity effects of temperature decrsase and
dilution.

4.8.2 Start the reactor recirc pumps in slow speed.

4 8.3 If the main conden;or is available, Shutdown and Cooldown
in accordance with SP 22.£85.§1, Shutdown to Cold
Shutdown.

SP29.224.0)

/ / Rev., C

Page 3




e

~ CAUL L0

Insure the unborated water in the RHR Shutdowm Cooling
lines does not tezporarily dilucte the boron ia the core
and allow inadvertent criticality.

CAUTION

The RHR pump amiaizum flow valve zmust be overridden in the
closed position to prevent the loss of borate water when
starting up Shutdowm Cooling.

4.9 When reactor pressure has decreased to 135 psig, Startup RHR
Shutdown Cooling in accordance with SP? 23,121.01, Residual Heat
Removal (RHER) Syscam.

4,10 1f flooding the reactor vessel up to the stean dome is necessarv,
use a socurce of water borated to at least the saze concentration
as the water in the reactor. The S3LC Sclution Tank can be used.

4.11 Maintain boron concentration in the vessel be:ween 7530 and 1000
PPM. '

5.0  FINAL PLANT CONDITIONS

5.1 The plant is in cold shutdown conditions.

$5.2 Reactor level being maintained between 33.5" and 42.75"

Watch Engineer Review
(Watch Engineer)

6.0 DISCUSSICHN

An ATWS is extremely unlikely but will require prompt operator action
to mitigate the consequences. Operator concerns are as foilows:

6.1 Verify Recirc. puamps trip.
6.2 Shutdown the reactor.

6.3 Limit reactor pressure.
6.4 Maintain the core covered.

6.5 Limit Suppression Pool temperar: .e.

6.6 Place plant in Cold Shutdown.

SP29.024.901 Rev. C
/7 Page 4




The operator =ust attenpt to scraa the reactor with the most readily
available means. 1f the reactor canaot Ye maintained subcritical with
. Gontrol Rods and reactor level falls below #12.5" or Suppression Pool
temperature can't be -aintained below 110°F, SBLC zust be initiated to
minimize containment heat=up. Suppression Pool Cooling should be
{nitiated as soon as possible to easure suppression pool teaperature
limizs are not exceeded.

A Cooldown must not be initiated gatil control reds are inserted or
Boron concentration is satisfactory to prevent a restart of the
reactor.

Once Boron iniecticn is started, {t must be run to completion.

SP29.224.91 Rev. C
g Page 5



ENCLOSURE 4

SP 29.024.01 Shoreham TransienE with Failure to Scram Emergency Procedure

.0 You need to give the operatr ., a better idea of what constitutes
a valid scram signal.

.0 A determination of rod position needs to be made somewhere
in the procedure.

" An ATWS could also have all rods inserted but not fully.

. boll Mode should be capitalized; In all cases the capitalizaton
in the procedures shculd match that of the control panel
(c.f. 4.4.3.5).

4 This should be the second subsequent operator action.

.0 The first subsequent operator action should be to verify

immediate operator action (c.f. 4.4.4.1.b).

.0 Should the IRM's be driven into the reactor?
R Rewrite this step in a standard IF..., IF NOT... logic format.
1.1- Need to be more specific on which indications to use for core

1.2 power, and how many instruments ar. needed above 6%.
1.1- How many rods not fully inserted to below 0-5 position does it
1.2 take to indicate 6% power in any part of the core.

.2 Verify isolation of RWCU. Make separate step. Do not use
"jsolation/isolate" to make conditional steps.

4 Reword after starting SLC pump A. Check during SLC injection
for system operation, flow meters, ammeters, etc. If not
operating, start the B pump.

L Which pump will be used to insure adequate mixing of the boron
solution?

.2 Specify which tank "the tank" refers to.

. Reword to clarify which systems the flow rate refers to.

21-
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Shoreham Transient with Failure to Scram Emergency Procedure (Continued)

4.4 Are there enough operators to do all these substeps concurrently?
[f not, is there a prefarred order?

4.4.1.1 Each breaker should appear on a separate line with its own

checkoff.
4.4.1.3 Restore what?

.4.2 and Combine these 2 steps into 1 step with 2 subtasks and
4

-3 rewrite using standard logic format.
4.4.4 1s there a difference between steps 4.4.3.1 and 4.4.4?
4.6 How does the operator know he has this condition?
4.6 "Caution" - Be consistent in the use of acronyms SLC or SBLC.
4.7 Is there a preference for which of these steps should be tried

or does the operator have to make that determination? If the
latter, specify the information necessary to make that
determination. Logic of the step is unclear.

4.7.1 Should this be the main turbine bypass valve?
4.8 How do you use a consideration?
4.8 How does operator determine when reactor is to be placed in

cold shutdown?

4.8.2 Is "slow" speed marked on control panel? If so, capitalize,
if not, indicate the range of speeds that corresponds to "slow".

4.8.2-4.8.3 Are these considerations or actions?

4.8.3 Rewrite the Caution and 1ist action steD separately. Also,
specify the methods by which the operator can make the
determination of temporary dilution of the boron in the core.

4.8.3 Second Caution: This is an action step and should be rewritten
as such. Also, second Caution is not clear.

2%,
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Shoreham Transient with Failure to Scram Emergency Procedure (Continued)

4.8.3 Ahat if the main condenser is not available?

4.10 How does the operator find a source of weter with the proper
boron concentration? Should such information preced 4.10?

«23



oSibmitred: SP Number 29.324.31 ENCLOSURE 5

* . (Section n=ead)
spproved: Revision E
» (Plant tanager) . V.
‘ & Date Sff. : L S gl Ll 1)
TRANSIENT WITH FAILURE 7O SCRat !
EMERCENCY PROCIDURE ———— "
b

1.0 SYMPTOMS
1.1 A valid scram signal or condition due to a reactor transiant is alarmed or
{ndicated and all control rods do not fully insert as indicated on the full
core display, rod position printout on the computer, OT four rod display.

1.2 Reactor pressure and/or neutron flux indication increases abruptly and may
go off-scale on recorders and meters.

1.3 Safety relief valves may lift.

2.0 AUTOMATIC ACTIOQNS

2.1 1115 psig reactor vessel pressure and above actuates various
safety relief valves.

2.2 1120 reactor vessel pressure TRIPS the reactor recirculation
pumps. :

3.0 DIRMEDIATE OPERATOR ACTIGN

3.1 Manually scrau reactor per SP 29.010.91 (Emerganc;.éhutdoun)
3.1.1 Arm and depress manual scram pushbutton. |
3.1.2 Place the Mode switch in refuel.
3.3.3 Verify all rods are inserted.

3.2 IF the r2actor scrams AND all rods insert, AlND power is decaying,
THEM do not continue this procedure.

3.3 Trip the recirculation pumps.

3.4 Commence suppression pool cooling per SP 23.121.01 (Residuzl Heat
Removal (RHR) System).

3.5 The following attempts to scram the reactor are to be performed
concurrently if manpower is available.

Moo P
J
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3.6

IF reactor powar is above 6% OR RPV

b . 0 Y | INDIVIDUALLY ScCRaM Control
Hydraulic Control Unirs (HC
both NORM-TEST-5.R.I. swite

position.

leval caan

Badsi insert Inose rals no: fully inserzed wicth the r2actor
manual control systea as the Rod Sequence Control Systenm
(RSCS) permirs. -
3.5.2 Bypass, the stran discharge v@iuze high lavel scras
switches, resar ths R23 trip and verify the vent and
drain valves open.
3.5.2.1 Alternately RESET the Reactar Protective Syscen
b and SCRAM tha raacs=or until all rods ars fully
inserced. —
3.5.3 Confim all scram valves are open by observation of scraa
valve position lighets. IF not, THEN perforn the
foilowing:
3.5.3.1 DE-ZNZRGIZT RP's subchannal logic by opening
the following breake:is on IC7T1*PNL~§)1 in the
relay roonm:
a) CB2A °
b) C323 . s
c) CB7A
d) C37B '
3.5.3.2 Vent air froa the scraa air systea by closing
valve Cl1-02V-p794 and cpening vent valve -
downstreaa of Cl1-§iv-71p4. s
3.5.3.3 Restore the breakers and air valves to norzmal
when all scraz valves ars open.
3.5.4 Bypass the scras dischargs volunme (SDv) high level scras
switches, rese” the 2FS trip and verify ctha vent and
drain valves opan.

R0ds at Local
U's) by placing

beab adod

hes to the TEST

N

—————

ot b2 maintained 02

suppression pool temparature reaches 110°F, TH:=u parforn the

following.

3.6.1 Start either A or B standby liquid con

trol pump and

Inject the entire contents of the tank.

SP 29.024.9
/

1 Rev. E
Page 2 of 5§
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THEN manually isolate RUCU.

3.6.1.2 Terminate all injection into the RPV with the
. exception of C2D and RCIC or H2CIl to maintain
RP? water level above the top of active fuel
(TAF). R
SUBSECUENT OPEZ2ATOR ACTION ]
4.1 Verify izmediace operator accions.
4.2 IF raactor pressure is ciusing the safety relief valves (SRAV's to

cycle, THEN perform the following.

4.2.1 Manually open enough SRV's to reduce reactor pressure to
between 200 and 960 psig.

4.2.2 For subsequent SRV operation, the valves should be zycled
in order to nminimize local heat loading of the
suppression pool.

4.2.3 If the HPCI system is not in service, it may be placed in
full flow test to minimize SV eycling.

4.3  SAMPLE reactor coolant frequently to verify boron concentration
above the level determined to maintain the plant shutdown.

4.4 After the reactor is shutdown, PROCEZED to stabilize Plant
Condition in Hot Shutdown by performing either steps 4.4.1,
6.40 2, or ‘o 4. 3. i . . 4_:‘.:

CAUTION

Do not shutdown SLC Injection once it has been started until the

SLC Solution Tank is verified to be empty.

4.4.1 Maintain Reactor pressure between 800 and 960 psiz by use
of Main Turbine Bypass Valves.

Consult with the Nuclear Engineer to confirm that boron
concenctration in the reactor will be sufficient to maintain the
reactor shutdown after accounting for a normal startup of the
Steam Condensiang !lode of RHR. '

SP 29.024.9p1 Rev. E
' Page 3 of 5



0Z the RER steam condensing in accor&a;ée with §2
23.121.01 (Residval Heat Removal (RHR) Sysctem).

Maintain reactor pressure beiwesn 800 and 960 psig by
cpening safe:y relief valves and utilizing Suppression
Pool Cooling to liait Suppression Pool temperature.

Place the reactor in COLD SHEUTDCWN, by perforaing che.follouingz

4.5.1 Confira 5y sampla rasul:s and consultacions wich che
Nuclear Engineer that sufficient negative reactivity has
been inserted into the reactor to account for the
positive reactivity effects of temperature decrease and
iilution.

4.5.2 Start the reactor recirc pumps at ninimum speed.

§:5:3 Shutdown and Cooldown in aécordance with SP 22.225.31
(Shutdown to Cold Shutdown).

Override the RHR Pump Qinioum flow valve to the closed position
to prevent the loss of borated water when shutdowmn cooling is
placed in service.

When reactor pressure has decreased to 135 psig, Startup RHR
Shutdown Cooling in accordance with SP 23.121.01 (Residual Heat
Removal (RHR) System).

If flooding the reactor vessel up to the steaa dome is necessary,
use the SLC systen.

. -
. L3 - -

Maintain boron concentration in the vessel betueen 750 and 10C3
PPM. ’

PLANT CONDITIONS

5.1 The plant is in cold shutdown conditions.

5.2 Reactor level being maintained in the normal operating range
(between 34" and 42"

Watch Engineer Review

(Watch Engineer)
6.0 DISCUSSION

An ATUS is extremely unlikely but will require prompt operator action
to mitigate tl.e consequences. Operator concerns are as follows:

6.1 Verify Recirc. pumps trip.

6.2 Shutdown the reactor.

SP 29- 024091 REV. E
e Page 4 of 5
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6.4 laintain the core covered.

6.5 Liait Suppression Pool temperature. -

-

6.6 ‘Place plant ia Cold Shutdown.

The coperator rmust 2tte=pt To scraz the reactor with the most readily available meanrs.
If the r2aczor cannot Se maiazcained subericical wich Coatral 20ds and =eaccor lavesl
falls dalow +12.3" or Supsrsssioa 2s0l t2zmperacure caa'c e zalncaiaed celow 110°7,
SBLC zust be initiated to minimize containment heat-up. Suppression Pocl Cooling
should be initiaced as soon as possible to ensure suppression pool tenperature limics

are not exceeded..

A Cooldown must not be initiated until control rods are inserced or Boron concentratior
is sactisfactory to prevent a restart of the reactor.

Once 3oron injection is starced, it =ust be rua to completion. .

SP 29.024.91 2Revw.
!/ 7 Page
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ENCLOSURE 6

- - . .
ant ™ el Lae reQuireneni €7 .

.-

wo AL ANt 35 - 3 -
ses 3= 1'm %5 are not eaczecer, GDC 20 tnat react:. i,
1ve A N0Matical . mti3ted SC that specitrec aclestal’e
are not eaceeded, and G3C 25 that s:ngle maltunci-ons ¢ the ».o2
byste® ') A0L Cluse the specifisg acteptadie Tue! design '1* L. L, ¥ es ekl

“hese reguirements have Da2en met By comparing the resuiting ewl-ene ,[==3"" "]
congitions for tne fuel (i.e., fue! duty) with tha accegtance [r'te” 7 . l»3
fuel enthalpy) %o assure that fy2! rod failure will be preciudec f3r tns =2Jert
The basis for our acceptanc2 is that th2 applicant's analyses of the max'munm
low power condition hav2 b2an confirmed, that the analytical methods and rput
gata are conservative, and that specifiad acceptable fue' cesign 'im:tls will
not be exc2edad.

15.2.4 Rod Withdrawal Error At Power

vie have ravizwad a postulitad singla failur2 of the reactor control system wnich
could rasult in an uncontr2llad withdrawal of control rods deyond normal limits
uncar powar cparation conditions. The scope of th2 review included investigatic
of possidla dnitial conditieons. snd th2 ranga of raactivity insartions, the course
af tha rasulting transiiat and th2 instrucantailion raspens2 to the transiant.

ve 3150 2x23inad th2 Ztheds usad to dataminz the peax fu2l rod respons2 and

the initial csnditions for that amalysis.

ns

va conclucs that tha roquirenants of CGanoral Dasign Criteria 10, 20, and 25
have S22n z2t. Tha agplicant has a2t tha raquirezant of GOC 10 that the
spacifiad sccoptadla fual <asign 13a3iTs ar2 not axcaadad for tha anticipatad
transiant; of GOC 20 that thar maachivity control systoa is autcaatically
sctuatad to provant axsdding tha spacifizd accaptadle design 1iaits; and of
COC 25 that sirgle zilfusctions in tha raactivily control systea will not caus?
spacifi:d aceaptadly 2u2l Casien liadts to B2 axcraced.  Th2sa requiresents
Rav? B30 22t 5y co.nering 2 rasulting xtro2 oparating conditions and
rassaney of 252 fu3) (.a., fu?l duty) with thy sccuntance critaria for fuel
d-noray (B9iling truasitica and orna parcant plastic strain in the cladding) to
assuea thal Mol red f2ilurd will B2 proclucad for this event. The dasis for
cur cceaptancy 13 that tha opplicant's chofca of axizea transients for singla
arror cantral red nalfuscticons has baan confirzad, that the analytical »ethods
and irput data ary roascecdly consarvative, and that spacified aczeptable fuel
2sica 11aits will rot B2 2:xc20c2d.

15.3 Mntici~it:d Trinsgionts Yithout Scrad

Anticinatod transionts without scraa (ATHS) are evants in which the scram systicn
(rocctar trip systsa) i3 postulatad %o fail to cparata as reaquirad. This subjact
has boan undar cararlc ravicy by tha Ccmaission staff for several years.

In Dacecber 1973, Voli=a 3 of NUREG-0160, "Anticipated Transient Without Scraa
for Light Yatar Raactors,™ was issued descridbing the proposed type of plant
sedifications the staff balisves are nacessary to reduce the risx froa
anticipatad transiants with faflure to screa o an acceptadle 'svel. The staff
issuad requasts for the industry to suppiy genaric analyses to cunfirm the ATwS
witigation capadility cascribed in Voluoe 3 of NUREG-0460 and subsequently
presentad its raccz=endations on plant cogifications to the Commissior in
Septe-der 1980. The Cexaission will dateraine required modifications %o resolve
anticipatad transient without scras concerns as well as the required schedule
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ven -—odifisations. Shorah=a 15 subjact to tha Comnission

18§53 cur asaetaticn Tt 4Ry mucssary plant cadificstiens will o izpla2ntad
in er2 to Tour yaars {ollezing 2 Ceaissien ¢acision on znticipatzd transients
withaut serca. A3 a prucoat csursy, in arlar o furthor raducy the risk frea
aadtieinatsd transiant witisut 36720 2vantl durirg th2 intarin paricd S2fore

ez platirg o2 plaat =editications ¢atarainsd Dy thay Cemaissien to D2 nacassary,
v have romudrad that oo felleving stzps 22 Ranom

(1) M zoargaecy esrrating prestaurs should 2 davalenad for an ATES avoent,
ircluting cansidaratiza o7 seroa indizatses, red sasitien indicators,
avar:z2 pozae v fhax Condtors (A2721), maaelsr vas332] laval and prase
sury indieatsss, 2119 valva wd {301a2i%a w2 indicatsrs, and contain-
~mid beomaprazura, DEssum asd podizidea niicaters. TRy largancy
¢zarading preeaduris should ) su?tizdanily 31312 and urcrbiguous o parait
TS ¢saraae rosscaltisn of Ia ATLS eviat.

(23  To3 coawsaedy SFIMNIDg st ant seauld tyserdta 22tions B2 takzoin in
Loy coonh of cn ar.d Lizluding soasiltwadliza of aeally seraiding i
peoetar Sy uidsg dna sunndd coria tudliaa, ennnging W) ¢aration o2
espitey 29 209 shudoooa o33iaica, steisningy Ay iy pradkars on tha
poosise seotogtiza oyt ovse dls;itulioa o323, Sers ing individual
esadral rol3 a0 %) Dhsk of M3 stakesl oo ;anal, rdgaing draaxars
fred 2128 oeailsey pone sy Tiidin) iy 7aetor s~3tactica 3yatsa,
=21 9lving eud o) DIl o7 AnsdevTiat P A8 3Cri] selansid valvas,
oy ==3ions o3l B vy ioidialy afvae atsetisn of aa ATS avamt.
Neadoc3 oancald 312 Ioed D saco3d daliiaaica o A asfcual Rt e aval
sat-3 §3 A0 oo raaalia 20 ey Ui rroues O saeily ef W2
o-g23d st exnsiniarsy o) cgteadicn of W RSy Migudd canto) systia
i1 3 220 et L3 S B e,

Tty covrxisy sedica 23 Cozerdhid 2oV, N esajussiisa 9ith tha racirculation
ey 71, would prsvils sl =iiea ratzedica Jor sci3 AT4S svents, nc2ly
axavy s 512y sezerr (1) 23 3 Paoult o 2ziToa zoda Taflure dn L elactrical
~ap3doa S8 AN 3eren 333y oo 2emd zondicas of W) drive systod, and (2) at

o’ ; s -
179 == Tals o092 2 axiating stonly 1cuid eontre) serza capadility is
agiizi=al 23 o1t &) 3090 o3 a73durd risa 10 3a aec3ptadla laval,

o3 oot ~p7acd 29 {9)op LAINEy PiISLurY) for ATHS avants. As agraad
Sy o3 cooliesnd, AWS30 PRIeTOUrS) A1) 53 susaittad to thay stai? for raviaw
TRy oolizst alzs 2ored W train wale ciaratars for prepar actions for ATHS
Ceonty o3 a2e o7 &) 7ormal tradaing pregria. A roactsr ricirculation puip
ey zyotsa alzo will S ioploomisd 3t ¢laronzy prior to fual loading, which
=533 L3 erftaria for 2n zgeomtadls recirculation pup trip casign as spacified
1o Avm==Jix € of Yoli=a 3 of ILRIG~CI20, “Anticipatad Traniiants Yithout Scraa

g P —

for Licid Uator occtors.”

In 2*34tiea vy rocuirad t 2pplica~t to confora to the conclusions of the
eanyrie stuly en serld discharc volu=2 ¢23ign which was inftiatad as a rasult
of tha Jumy 23, 1620 imsicant at dreums Farry. This issua s discussad further
in Sectica 4.6,
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22 consice= th2 3bove intaria acticns as an acceptadle tasis fer e (R
1atariy so2ration of Shorehad Dased ¢n our understans ~g 2°¢ the STatl teil. -

- .

t0 anticinatad transiant without sCran avents.

15.4 DQ2sian 23515 Accidants

15.4.1 2adialonici) Cons2auancas of Accidants

Th agplicant his calculitad tha offsite dosas rasulting from the varifous
postulatad casign bisis sccidants in orcar to casonstrata the affectiveness o

th2 arginearad safaty faatures. Thase ¢2sign basis accidants represent the

woper linits of 3 wicy spretrua of accicdants that ara consicered cradidle. In
c4dition, 2 indagondantly parfor:ad sinflar calculitions for the loss-of-coalant,
fu2) handling, nd contre) rod dreon accideats (c22 Table 15-1). OQur acceptance
critariy ar2 thal th2 (9325 freca thos2 postulatad occidants (as evaluated By

th2 staff) 22 within thy 2xgosur2 guidelires of 10 CFR Part 100,

. Tanla 15-1

2=dolegical Caonsiquarcas of Lasign Jasis Accicants
-

0-2 reur Los23, Exclusion 0-30 Day Dosz2s, Low
Arsa Boursiry, P2 Pooulaticn Icon2, r:a
Pastulitd “esidat Thyraid™ tihel2 Bodv Thvroid Yhole Bocy
Less=27=Caalunk? . 3 4 234 29
Fual Dasilieg 15 2 <10 < 1.0
Coasral o4 e 11 .3 2 ¢ 1.0
Ca 23 33313 227 sur uoarisccy with thay avaluatiens of tha st2aa lin2 break
aesfzar Joe Safling watye r2tstor Dlants of sfaflar <Casign, w2 have coanclucad
IR N2 ssazieusazys of i 2eeidint c3n B controllad by liditing the

paraissinla rodiezedtivity cencantraticns in th2 r22¢tor coolant so that potantial
off3ity a3 i1l B3 22210, 2 wil) dneluda 11aits in tha tachnical spacifica-
ticns ¢ o3 e2a1-a2 cetivity conzantrations such that tha potantial tuo-hour
€5:53 at o agindio welusfen distanea, as caleulatad by the staff for this
cegsicsat, A1) By Pecziicas of tia2 guigaling valuas of 10 CF2 Part 100.

15.3.2 toases?=Cralant ‘zzidint (Tadieleqica) Consi<earations)

N 33400 20315 Yess=of-ccalant cecicant has taan postulatad for the Shorzhaz
meplmar Focse Ploat. Thy plaat includas sagondary contairmnt systias o
aitigito thy of 73123 do33s rasulting frea 3 loss-of-coolant accicant.

The radiolzgical censscuancas of thy loss-of-coolant accidant as a result of
lockaey frea 202 cantaircont wara avaluated.  The analysis of the containzent
1aaxzey ¢o323 fellewing a postulatad casign dasis loss-of-coolant accidant
inclucad the influinca of fission product rezoval and holdup systems and the
contair=ant 12akcsa reutas on the astizatad radiolegical consequences.

T{rncTucas contridution frea nafn steaa isolation valve leakage.
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Surveillance

Emergency Plan

Health Physics

Chemistry

Reactor Engineering

Plant Security

Radioactive Waste Management

Qur review disclosed that the applicant's program for use of operating and
maintenance procedures meets the relevant requirements of 10 CFR 50.34, and is
consistent with the guidance previded in Regulatory Guide 1.33 and ANSI N18.7-
1976/ANS 3.2. Therefore, we concluced that the applicant's program is acceptable.

= Reanalysis of Transients and Accidents; Development of Emergency Operating

Procedres

In letters of September 13 and 27, October 10 and 30, and November 9, 1973, tne
Office of Nuclear Reactor Regulation required Licensees of operating plants,
applicants for operating licenses and licensees of plants under construction to
perform analyses of transients and accidents, prepare emergency procedure
guidelines, upgrade emergency procedures, and to conduct operator retraining
(see also item [.A.2.1). Emergency operating procedures are required to be
consistent with the actions necessary to cope with the transients and accidents
analyzed. Analyses c¢f transients and accidents were to be completed in early
1980 and implementation of procedures and retraining were to be complieted three
montts after emergency procedure guidelines were established; however, some
difficulty in completing these requirements has been experienced. Clarifica-
tion of the scope of the task and appropriate schedule revisions were incluced
in NUREG-0737, Item [.C.1.

Pending staff approval of the revised analysis ang guideiines, the staff wiil
continue the piiot monitoring of emergency operating procedurss described in
Task Action Plan Item 1.C.8 (NUREG-0800). The adequacy of the 2WR Qwners'
Grouo Guidelines will be identified for each near term operating license (NTOL)
during the emergency operating procedure review.

In a submitta) dated June 30, 1980, the BWR Owners' Group provided a draft of
the generic guidelines for Boiling water Reactors. The guidelines were
developed to comply with Task Action Plan Item I.C.1(3) as clarified by
NUREG-0737 and incorporated the reguirements of short term reanaiysis of small
break loss-of-coolant accidents and inadequate core cooling (Task Action Plan
Items 1.C.1(1) and 1.C.1(2)). In a letter dated October 21, 1980, from

0. G. Eisenhut to S. T. Rogers, the staff indicated that the generic guigelines
prepared by General Electric and the BWR Owners' Group were acceptavle for
trial implementation at the Shoreham Nuclear Power Station. Additional infor=
mation was requested by the staff and was submitted by the Owners’ Group on
January 31, 1°81. This additional information is still under review prior to
the staff making a final conclusion on the acceptability of tne guidelines “aor
implementation on all Boiling Water Reactors. The guidelines are still considered
acceptatie for trial impiementation at the Shoreham Nuc'esr Power Station

3

Based an our review of the emergency operating procedurss Cevelopec from Lhe
BWR Owners' Group Guidelines and our observation of the procedures Deing

implemented on a simulato~ and in a walk-through in the control room, we have

Shoreham SSER #2 13-2




concluded that the guidelines have been adequately incorporated into the
srocedures. This fulfills the requirements of Item I1.C.1 of NUREG-0737.

In accordance with NUREG-0737, Item 1.C.7, NSSS vendor review of the low power
testing, power ascension testing, and emergency operating procedures is neces-
sary to further verify adequacy of the procedures.

This requirement must be met before issuance of a full power license.

The NSSS vendor, General Electric Corporation, will review the startup tests
and emergency operating procedures prior to these procedures being implemented.
The startup tests encompass the low power testing and the power ascension
testing phases. The applicant has committed to ensuring these reviews are
complete prior to fuel load. The staff must review the applicant's resolution
of vendor comments to confirm vendor review and implementation of vendor
comments into the procedures. The staff will confirm that this review is
completed prior to issuance of a full power license.

In accordance with NUREG-0737, Item I.C.8, correct emergency procedures as
necessary based on the NRC audit of selectzl plant emergency operating pro-
cedures (e.g., small-break LOCA, loss-of-feedwater, restart of engineered
safety features following a loss of ac power and steam-line break). This
action will be completed prior to issuance of a full power license.

The staff and personnel from Battelle Pacific Northwest Laboratories reviewed
the procedures forwarded by the applicant to the NRC to ensure that the pro-
cedures were consistent with the plant's design, the BWR Owner's Group guide-
lines, and incorporated applicable human factors considerations. The review
resulted in two pages of general comments and numerous specific detailed
comments on the procedures. The general comments included human factors
consideration on the use of standard logic format, procedure identification,
interaction with non-emergency proceuures, inconsistency between emergency
procedures and control room displays and the inadequacy of the graphs that were
incluged in the procedures. The specific comments include clarification and
the lorations of caution statements, the inclusion of action steps in cautions,
*he need for the addition of specific information to reduce cperator judgments
such as the preferred seguence for starting various systems, the need to add
decision points to aid operator actions, and numerous references to changing
words and using standard logic format to clarify action steps. A meeting was
held with the applicant on September 16, 1981, to discuss the results of the
review. During the meeting many of the comments were resolved by incorporating
the recommended changes.

On October 16, 1981, & simulator exercise was held at the Limerick Training
Center. Operators used the revised emergency operating procedures to respond
tc simulated transients and accidents. Scenarios were designed to require the
concurrent use of procecures and transition among procedures. The scenarios
varied from minor transients to accidents involving multiple system failures.

- s

| )
1 & .= . - = i = - 4 1 »
me timulateg transients and &acidents 1ncluded:

water from leaks or breaks in feed lines, faulty vaive opera-
s}
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2) Various initiating events followed by failure of various injection systems
(e.g., RCIC, HPCI, LPCI) wiien needed for level control, level restoration
and containment control.

3) Turbine trip followed by a reactor trip.
4) Failure of off-site power with subsequent failure of a diesel generator.

5)  Stuck open relief valves resulting in loss of Reactor Pressure Vessel
water inventory and emergency conditions in containment.

A1) of the emergency operating procedures were tested in responding to the
simulations. The review team opserved the exercises and discussed them in
detail with the operators. Special emphasis was placed on the need tc use
written emergency procedures and evaluating the clarity and usability of the
procedures. Several changes were made to the procedures as a result of the
exercises and subsequent discussions. The changes invclved sequencing of
steps, labeling to help locate specific steps, and clarifying priorities of
actions.

On October 17, 1981, the team of reviewers that had participated in the simula-
tor exercises conducted a walk-through of the emergency cperating procedures in
the control room. The operators were presented with the initiating event (an
intermediate-size break), with the desired sequence of steps. The operators
then walked through the scenario, while the team of reviewers evaluated the
operators' use of the procedures, the interaction of the operators with the
control panels, and the interaction between the operators. The entire sequence
was discussed in detail with the control room operators and the plant operations
staff at the conclusion of the simulated event. The effective manner in which
the operators used the emergency operating procedures indicates that they are
clear, properly sequenced, and compatible with the control room and its equip-
ment.

During the review, it was noted that: 1) some plant specific data were not
available and noted by a "(Later)", 2) the grapns referenced in the procedures
need revision to improve their usability, and 3) there are a few additional
changes required in the procedures as noted during the simulator exercises.
The applicant has committed to incorporate the plant specific data when they
are available and to make the agreed to changes to tnhe procedures and graphs.
The staff will verify that the missing data and changes have been included in
the procedures before issuance of an operating license.

Shoreham SSER #2 13-4



15 ACCIDENT ANALYSIS

2.3 Angigjgatea Transients Without Scran

We stated in the Safety Evaluation Report that the applicant agreed to develop
an emergency procedure for an ATWS event. The Shoreham ATWS procedure was
reviewec by members of the NRC staff and contractor perscnnel from Battelle .
Pacific Northwest Laboratories and comments were discussed with the operations
personnel. Based on our evaluation, we conclude that the Shoreham ATWS
procedure provides an acceptable basis for licensing and interim operation of
Shorenam pending the cutcome of the proposed rulemaking on ATWS in accordance
with General Design Criteria 10, 15, 26, 27, and 29 of 10 CFR Part 50 Appendix A.
The staff has recommended to the Commission that rulemaking be used to determine
any future modifications necessary to resolve ATWS concerns and the required
schedule for implementation of such modifications.
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EK\OSURE 8

LONG ISLAND LIGHTING COMPANY

i? /7 (3
”‘(/'CO SHOREHAM NUCLEAR POWER STATION

. o UAE LIS BV N

PO BOX €18, NCRTH COUNTRY ROAD « WADING RIVER, N.Y. 11792

October 19, 1979 SNRC-437

-~

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Reculatory Commission
Washington, D. C. 20555

Dear Mr.

Shoreham Nuclear Pcwer Station - Unit 1
Docket No. 50-322

Denton:

In response to your reqguest for additional information 212.105,
dated March 19, 1979 (SER Open Item No. 22) and your letter of

August 17,

1979, the follcwing interim actions will be imple-

mented at Shoreham:

1.

FCe93s

A reactor recirculation pump trip system
will be implemented at Shoreham which meets
the criteria for an acceptable recirculation
pump trip design as specified in Appendix C
of Volume 3 of NUREG-0460, "Anticipated
Transients Without Scram for Light Water
Reactors."

Emercency procecdures will be developed for
ATWS events. These procedures will be
similar to emergency procedures developed
for use at Shoreham which consist of the
following six sections:

a) Symptoms

b) Automatic actions
c¢) Immediate actions
d) Subsegquent actions
e) Final conditions
f) Discussion

7610300 3’2
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October 19, 1979
Farold R. Denton
Page 2

3. Operators will be trained to perform the
proper actions for ATWS events as part of
the formal operator training program.

Since Shoreham is not an operating unit, these emergency proce-
dures will not be available by October 19 1979 as reaupqted

in your letter of August 17, 1979. However, we anticipate
completion and submittal of these proccdures six months prier
to our November 1980 fuel load date; that is by May 1980,

VL[Y uly yours,

N\

/

\J j (V- UAND
,'_Ic P. f\deO,

Froject Manager
Shoreham Nuclear Power Station

JFM:mp

- e —— - —— -~ - — — — - ~-
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L ENCLOSURE 9

[ 4 %, UNITED STATES
S ) 4 ( g NUCLEAR REGULATORY COMMISSION 5
-, < _k WASHINGTON, D. C. 20855
° &
' A & February 11, 1982
Pruen®

Docket No. 50-322

MEMORANDUM FOR: Robert L. Tedesco, Assistant Director -
for Licensing
Division of Licensing

FROM: Joel J. Kramer, Deputy Director
Division of Human Factors Safety

SUBJECT: SAFETY EVALUATION REPORT INPUT:
SHOREMAM NUCLEAR POWER STATION - UNIT 1 (SNPS-1)
EMERGENCY OPERATING PROCEDURES AND ANTICIPATED
TRANSIENTS WITHOUT SCRAM

Enclosed are our SER inputs for Section 13.5.2, Operating and Maintenance
Procedures, which include the TMI Task Action Plan (TAP) Items I.C.1 -
Short-Term Accident Analysis and Procedures Revision, 1.C.7 - NSSS Vendor
Review of Procedures, and 1.C.8 - Pilot Monitoring of Selected Emergency
Procedures for Near-Term Operating License Applicants. Also enclosed

{s Section 15.3, Anticipated Transients Without Scram (ATWS).

The applicant's program for developing Operating and Maintenance Procedures
is generally consistent with the guidance provided in Regulatory Guide 1.33
and ANSI 18.7-1976/ANS 3.2, and therefore is acceptable for issuance of a
full power license. The enclosed supplement input for Section 13.5.2
completes our review of this item.

The Emergency Operating Procedures are consistent with the requirements
of 1.C.1 and 1.C.8 for the issuance of a full power license pending
incorporation of the following items: (1) making the changes that were
identified during the reactor simulator exercise, and (2) adding infor-
mation to specific areas in the procedures that was not available when
they were written; these areas were denoted by the word “Later”.

This input completes our review for Items 1.C.1 and 1.C.8. The applicant
has committed to having procedures reviewed by the NSSS vendor as required
by Item I.C.7. This will be confirmed by DHFS review of the applicant’s
resolution of vendor comments prior to issuance of a full power license
and by routine inspection by Region I. This item must be completed prior
to {ssuance of a full power license.

The purpose of our ATWS review was to determine if interim requirements
to mitigate ATWS events have been completed. Our technical review was
performed as required by Frank Schroeder's memo of June 9, 1980 to you.



Robert L. Tedesco -2 - February 11, 1982

Although the ATWS procedure could not be fully exercised because of
limitations of the simulator, the ATWS procedure is consistent with
the guidance provided in the June 23, 1980 memo from Frank Schroeder
to you, and is acceptable for issuance of a full power license. The
enclosed SER input for Section 15.3 completes onr review of the
applicant's ATWS procedure.

The review of Section 13.5.2 was performed by J. W. Clifford, R. J.

Urban and M. J. Goadman of the Procedures and Test Review Branch.

The review of Emergency Operating Procedures including ATWS was
performed by J. W. Clifford, R. J. Urban, and M. J. Goodman of the
Procedures and Test Review Branch, and M. Morganstern, L. Defferding,
?. S?1k1ar and S. Crowell of Battelle Pacific Northwest Laboratories
PNL).

There are no dissenting opinions within DHFS on the conduct or outcome

of this review.
}IL)!‘KW\
Jdel J. Kramer, Deputy Director

Division of Human Factors Safety

Enclosure:

SER - Operating and
Maintenance Procedures
and ATWS

cc w/enclosure:
Thompson

. ochwencer
Wilson

. Higgins

. Phillips

~c.c.>»x
- .



SAFETY EVALUATION REPORT INPUT
SHOREHAM NUCLEAR POWER STATION, UNIT 1
OPERATING AND MAINTENANCE PROCEDURES
"4 : AND
ANTICIPATED TRANSIENTS HITHOUT SCRAM
13.5.2 OPERATING AND MAINTENANCE PROCEDURES
A. General
4r A review has been conducted of the applicant's plan for
development and implementation of operaging and maintenance
procedures. The review was conducted to determine the adeguacy
of the applicant's program for assuring that routine operating»
cff=-normal, and emergency activities are conducted in a safe
manner. The following description and evaluation are based on
information contained in the applicant's FSAR and the applicant's
response to NRC TMI Action Plan Items (NUREG-0660 and NUREG-0737).
4y In determining the acceptability of the applicant's program, the

ey cr‘itearilAueere used: “dard RaviewPlan, Section 13.5. 2

10 CFR Part 50 &50.34

ANSI 18.7-1976/ANS 3.2

Regulatory Guide 1.33, Rev. 2, March 1978 de/%
Standard Review Plan Section 13.5.2
NUREG-0640 as clarified by NUREG-0737
yo NUREG=0799
The review consisted of an evaluation of (1) the applicant's

orocedure classification system for procedures that are performed

by Licensed ocperators in the control room., and the classification



$or other operating and maintenance procedures; (2) the

applicant's plan for completion of operating and maintenance

srocedures during the initial plant testing phase to allow
$or correction prior to fuel lLoading; (3) the applicant's
program f mpliance with the guidance contained in
Regulatory Guide 1.33, Rev. 2, March 1978 regarding the
imum ocedural regquirements for safety-related operations;
iance wi idance contained in ANSI 18.7-19764/
nd (S) the applicant's program for compliance with
on Plan (NUREG-0660) Item I.C.1, "Guidance for the
and Development of Procedures for Transients and
the development of Emergency Operating
elines.

and Maintenance Procedure Progranm

in

quc




. General Operating Procedures
System Operating Prcocedures
Emergency Operating Procedures
Alarm Response
Temporary Procedures
Q( Other procedures include the following areas:
Initial Test
Maintenance
Instrument and Control Systems
Surveillance
Emergency Plan
Health Physics
Chemistry
Reactor Engineering
Plant Security
Radicactive Waste Management
4r Our review disclosed that the applicant's program for use of
operating and maintenance procedures meets the relevant
requirements of 10 CFR Part 34, and is consistent with the
guidance provided in Regulatory Guide 1.33 and ANSI 18.7-1976/
ANS 3.2. Therefore, we conclude that the applicant's progranm

is acceptable.

— S—————— -



'4&) C. Reanalysis of Transients ar{ Accidents; Development

of Emergency Operating Procedures

In Letters of September 13 and 27, October 10 and 30, and
November 9, 1979, the Office of Nuclear Reactor Regulation
required Licensees of operating plants. applicants for
operating Licenses and Licensees of plants under construction
to perform analyses of transients and accidents, prepare
emergency procedure guidelines, upgrade emergency procedures.
and to conduct operator retraining (see alsc Item T.A.2.1).
Emergency operating procedures are required to be consistent
With the actions necessary to cope with the transients and
accidents analyzed. Analyses of transients and accidents
were to be completed in early 1980 and implementation of
procedures and retraining were to be completed three months
after emergency procedure guidelines were established;
however, some difficulty in completing these requirements

has been experienced. Clarification of the scope of the

task and appropriate schedule revisions were included in
NUREG=-0737, Item I.C.1.

‘*’ Pending staff approval of the revised analysis and guidelines.,
the staff will continue the pilot monitoring of emergency
operating procedures described in Task Action Plan Item
I1.C.8 (NUREG-0640). The adegquacy of the BWR Ouwners’' Group

uidelines will be identified for each near ternm cperating

“r

icense (NTOL) during the emergency operating procedure review.

O




'-47 In a submittal dated June 30, 1980, the BWR Owners' Group
provided a draft of the generic guidelines for Boiling Water
Reactors. The guicdelines were developed to comply with Task
Action Plan Item I.C.1(3) as clarified by NUREG-0737 and
incorporated the requirements for short term reanalysis of
small break lLoss of coolant accidents and inadequate core
cooling (Task Action Plan Items 1.0.1¢1) and 1.C.1(2). 1In
a letter dated October 21, 1980, from D. G. Eisenhut to
S. T. Rogers, the staff indicated that the generic guidelines
prepared by General Electric and the BWR Owners' Group were
acceptable for trial implementation at the Shorehanm Nuclear
Power Station, Unit 1. Additional information was requested
by the staff and was submitted by the Owners' Group on
January 31, 1981. This additional information is still under
review prior to the staff making a final conclusion on the
acceptability of the guidelines for implementation on all
Boiling Water Reactors. The guidelines are still considered
acceptable for trial implementation at the Shorehanm Nuclear
Power Station, Unit 1.

4rsasod on our review of the emergency operating procedures
developed from the BWR Owners' Group Guidelines and our

observation of the procedures being implemented on a simulator




and in a walk=through in the control room, we have concluded
that the guidelines have been adequately incorporated into
the procedures. This fulfills the requirements of Section
I.C.1 of NUREG-Q737.
‘»‘In accordance with NUREG=0737, Item 1.C.7, NSSS vendor
review of Low power testing, power ascension testing, and
emergency operating procedures is necessary to further
verify adequacy of the procedures.
"This requirement must be met before jssuance of a full power
License.
- L
‘/The NSSS Nendor, General Elesctric Corporation, will review
the startup tests and emergency operating procedures prior
to these procedures being implemented. The startup tests
encompass the low power testing and the power ascension
testing phases. The applicant has committed t» ensuring
these reviews are complete prior to fuel load. The staff
must review the applicant's resolution of vencor comments
to confirm vendor review and implementation of vendor comments
into the procedures. The staff will confirm that this review
is completed prior to issuance of a full power license.
4y’1n accordance with NUREG=0737, Item I.C.8, correct emergency
procedures aio necessary based on the NRC audit of selected
plant emergency operating procedures (e.g.» small=-break LOCA,

Loss of ‘eedwater, restart of engineered safety features




following a Loss of ac power and steam=Line break.,. This
action will be completed prior to issuance of a full power
License.

4? The staff and personnel from Battelle Pacific Northwest
Laboratories reviewed the procedures forwarded by the
applicant to the NRC to ensure that the procedures were
consistent with the plant's design, the BWR Owners' Group
guidelines, and incorporated applicable human factors
considerations. The review resulted in two pages of
general comments and numerous specific detailed comments

on the procedures. The general comments included human
factors consideration on the use of standard logic format.,
procedure identification, interaction with non-emergency
procedures, inconsistency between emergency procedures

and contrel room displays and the inadequacy of the graphs
that were included in the procedures. The specific comments
include clarification and the locations of caution statements.
the inclusion of action steps in cautions, the need for the
addition of specific information to reduce operator
judgements such as the sreferred sequence for starting
various systems, the need to add decision points to aid

operator actions, and numerous references to changing words




and using standard logic format to clarify action steps.
A meeting was held with the applicant on September 16, 1981,
to discuss the results of the review. During the meeting
‘many 0f the comments were resolved by incorporating the
recommended changes.
On October 16, 1981, a simulator exercise was held u«t the
Limerick Training Center. Operators used the revised
emergency operating procedures to respond to simulated
transients and accidents. Scenarics were designed to
require the concurrent use of procedures and transition
among procedures. The scenarics varied from minor
transients to accidents involving multiple system failures.
The simulated transients and accidents included:
1) Loss of feedwater from leaks or breaks in
feed Lines, faulty valve operation, and pump
failure.
2) Various initiating events followed by failure
of various injection systems (e.g., RCIC, HPCI.,
LPCI) when needed for lLevel control, level
restoration and containment control.
3) Turbine trip followed by a reactor trip.
4) Failure of off-site power with subseguent

failure of a diesel generator.




5, ‘Stuck open relief valves resulting in 'oss of
Reactor Pressure Vessel Water inventory and
emergency conditions in containmant.

ALL of the emergency operating procedures were tested in
responding to the simulations. The review team observed
the exercises and discussed them in detail with the
operators. Special emphasis was placed on the need to
use written emergency procedures and evaluating the clarity
and usability of the procedures. Several changes were
made to the procedures as a result of the exercises and
subsequent discussions. The changes involved sequencing
of steps, lLabeling to help locate specific steps., and
clarifying priorities of actions.

On October 17, 1981, the team of reviewers that had
participated in the simulator exercises conducted a
walk=through of the emergency operating procedures in the
control roem. The operators were presented with the
initiating event (an intermediate-size break), with the
desired sequence of steps. The operators then walked
through the scenarios, while the team of reviewers
evaluated the operators' use of the procedures, the
interaction of the operators with the control panels.,
and the interaction between the cperators. The entire
sequence was discussed in detail with the control rocm

operators and the slant cperaticns stafé at the conclusion
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i of the simulated event. The effective manner in which
the operators usad the emergency operating procedures
indicates that they are clear, prcperly sequenced, and
compatible with the coentrol room and its equipment.
4; During the reviews it was noted that: 1) some plant
specific data were not available and noted by a "(Later)",
2) the graphs referenced in the procedures need revision
to improve their usability, and 3) there are a few
additional changes regquired in the procedures as noted
during the simulator exercises. The applicant has committed
to incorporate the plant specific data when they are
available and to make the agreed to changes to the
procedures and graphs. The staff will verify that the
missing data and changes have been included in the procedures
ey :’beforo jssuance of an operating lLicense.
T
L 15.3 ANTICIPATED TRANSIENTS WITHOUT SCRAM
‘? Anticipated Transients Without Scram (ATWS) are events in
which the scram system (reactor trip system) is postulated
to fail to operate as regquired. This subject has been
under generic review Dy the NRC staff for several years.
dyln December 1978, Volume 3 of NUREG-0460, "Anticipated

Transient Without Scram for Light Water Reactors' was




issued describing the proposed type of plant modifications

we believe are necessary to reduce the risk from anticipated
transients with failure to scram to an acceptable level. We
issued requests for the industry to supply generic analyses

to confirm the anticipated transients without scram

mitigation capability described in Volume 3 of NUREG-0460.
Subsequently, we recommended to the Commission that rulemaking
be used to determine any future modifications necessary to
resolve anticipated transients without scram concerns as

sell as the required schedule for implementation of such
modifications. Shoreham Nuclear Power Station, Unit 1 is
subject to the Commission's decision in this matter.

It is our expectation that the necessary plant modifications
will be implemented in one to four years following a Commission
decision on anticipated transients without scram. As a
prudent course, to further reduce the risk from anticipated
transient without scram events during the interim period
before completing the plant modificaticons determined by the
Commission to be necessary, we reguire thar the following
steps be taken:

1. An emergency ocperating procedure should be developed

for an anticipated transient withcut scram event.,
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including consideration of scram indicators, rod
position indicators, average power range flux
monitors, reactor vessel lLevel and pressure indic.tors.
relief valve and isolation valve indicators, and
containment temperature, pressure and radiation
indicators. The emergency operating procedures
should be sufficiently simple and unambiguous to
permit prompt operator recognition cf an anticipated
transient without scram event.

The emergency operating procedure should describe
actions to be taken in the event of an anticipated
transient without scram including corsideration of
manually scramming the reactor by using the manual
scram buttonss, changing the cperation mode switch

to the shutdown position, tripping the feeder
breakers on tiie reactor protection system power
distribution buses, scramming individual control

rods frem the back of the control room panel, tripping
breakers from plant auxiliary power sourceffeeding
the reactor protection system, and valving out and
b.eeding off instrument air to scram solencid valves.
These actions must be taken immediately after

detegtion of an ATWS event. Actions should also
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include prompt initiation of the residual hect

removal system in the suppression pool cooling

mode to reduce the severity of <ne aaa&aﬂnooo#-"’tf——

containment conditions and actuation of the

standby Liquid control system if a scram cannot

be made to occur.

&'The Shoreham ATWS procedure was reviewed by members of

the NRC staff and contractor perscnnel from Battelle
Pacific Northwest Laboratories (PNL) and comments were
discussed with the operations personnel. Based on its
evaluation, the staff concludes that the Shoreham 1 ATWS
procedure provides an acceptable basis for licensing and
interim ocperation of Shoreham Unit 1 pending the outcome
of the proposed rulemaking on ATWS in accordance with
General Design Criteria 10, 15, 26, 27, and 29 of 10 CFR
S0 Appendix A. The staff has recommended to the Commission
that rulemaking be used to determine any future modifications
necessary to resolve ATWS concerns and the reguired schedule

for implementation of such modifications.




INSERT - PAGE 10

I.C.1 GUIDANCE FOR THE EVALUATION AND DEVELOPMENT OF
PROCEDURES FOR TRANSIENTS AND ACCIDENTS

The position, discussion, and conclusion for this TMI-2

item are contained in Section 13.5.2.

1.C.7 NSSS VENDOR REVIEW OF PROCEDURES

The position, discussion, and concLusioﬁ for this TMI-2

item are contained in Sectiorn 13.5.2.

1.C.8 PILOT MONITORING OF SELECTED EMERGENCY PRdCEDURES
FOR NTOL APPLICANTS

The position, discussion, and conclusicn for this TMI=-2

item are contained in Section 13.5.2.




