UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

June 19, 1979

MEMORANDUM FOR: Chairman Hendrie
Commissioner Gilinsky-
Commissioner Kenredy
Commissioner B8radford
Commissioner Ahearne

FROM: Harocld R. Dentzn, Director
Office of Nuclear Reactor Regulatton

THRU : Lee V. Gossick /
Executive Director for Operation =

SUBJECT: -+ REMOVAL OF SUSPENSION OF OPERATION OF RANCHO SECO .-

The Staff has completed its review of the immediate actions performed oy
Sacramento Municipal Utilify District in response to the Commisston's Order
of May 7, 1979, I am satisfied that licensee has satisfactorily completed the
- prescribed actions, provided acceptable analyses, and specified appropriate
implementing procedures. Accordingly, in accordance with the terms of the
Commissicn's Order, I propose to inform the licensee that the suspension cof
operations of Rancho Seco previously imposed is ne longer required. [ will,
ncwever, not take this action pending the Commission's determination of the
hearing requests of (1) Friends of the Ear<h, 2% al. and (2) Richard D. Castro
and Gary Hursh, which are presently before you, Assuming the Commission does
net require a hearing prior to the Tifting of the suspension and does not
raise any objection to my proposed action, it #ill then be promptly implementad,

Enciesed for Commission consideration are copies of the Staff Safety tvalvation
and the proposed letter to licensee. Cop. .. of this memorandum and enclosures
are 11so being provided to petitioners Friends of the Zarth, et al. and Messrs,
Castro and Hursn, and to the licensee .and the -California tnergy Tommission.

faratrd £7 A

Harold R. Denton, Director
Office of Nuclear Reactor Regulation

Enclosures:
As statad

7908020 )~ V=



Al SEg
:'b‘ U¢.’

i - : UNITZD STATES
T R e NUCLEAR RECULATCRY COMMISSION
$ Ly § WASHINGTON, O. C. 20858
), Wiy
”’ ..'. - o

Docket No: 50-312

Mr. J. J. Mattimoe
Assistant General Manager and
Chief Engineer
Sacramento Municipal Utlity District
6201 S Street
P. 0. Box 15830
Sacramento, Californfa 95813

Dear Mr. Mattimoe:

8y Order of May 7, 1373, the Commission confirmed your undertaking a series
of actions, both immediate and long term, %o increzse the capability and
relfability of the Rancho Seco MNuclear Generating Statiem to respond to
various transient events. In addition, the Order confirmed that you would
shut cown Rancho Seco on April 28, 1979, and maintain the plant in a shute
down conditicn until the following actions had been satisfactorily compoleted:

(a) Upgrade the timeliness and reliability of deliwery from the
Auxiliary Feedwater System by carrying out actions as- identified
in Enclosure 1 of your letter of April 27, 1973.

(b) Develop and implement cperating procedures for initiating and

controlling auxiliary feedwater independent of Integrated Control
System control.

(c¢) Implement a hard-wired control-grade reactor orip that would be
actuated on Toss of main feedwater and/or turdine trip.

e
S

Complete analyses for potantial small Sreaks and develop and
implement operating instructions to define ocperator action.

-

(2) Provide for one Senior Licensed Operator assigmed to the control
room who has had Three Mile Island Unit No. 2 (TMI-2) training
on the B3&W simulateor. :
8y submittal of May 14, 1973, as supplemented by saven Tetters dated May 22,
24, 29, 30(3) and June §, 1978, you have documented the actions taken in
respense TG the May 7 Order. We have reviewed this ssbmittal, and are satisfied
that, with respect <o Rancho Seco, you have satisfactorily completed the actians



M?‘. Jo Jt "‘tt'moe -2-

prescribed in items (a) through (e) of paragraph (1) of Section IV of the
Order, the specified analyses are acceptadble, and the specified implementing
procedures are appropriate. The bases for these conclusions are set forth
in the enclosed Safety Evaluation. :

As noted on page 13 of the Safety Evaluation, you will be required to conduct
a test during power operation to demonstrate operator capability to assume

manua' control of the Auxiliary Feedwater System independent of the Inte-
grated Control System.

Appropriate Technical Specifications for Limiting Conditions for Operation

and for surveillance requirements should be developed as scom as practicable
and provided to the staff within seven days with regard tc the design and
procedural cnanges which have been comoleted in compliance with the provisions

of the May 7, 1979 Commissicon Order. The revised Tachnical Specifications should
cover-

(1) Addition of flow indication to the Auxiliary Feedwater System;
(2) Additicn of the Anticipatory Reactor Trips; and

(3) Changes in set pefnts for high pressure reactor trip and
PORY actuation.

Within 30 days cf receipt of this letter, you should provide us with your
schedule for completion of the long term modifications described in Section II of
the May 7 Order, and you should submit for staff review the model used in the

analysis for potential small breaks referenced in your letter of May 14, 1973,

My finding of satisfactory compliance with the requirements of items (a) through
(e) of paragraph (1) of Section [V of the Crder will permit resumption of
operation in accordance with the terms of the {ommission's Order; it in no way
affects your duty to continue in effect all of the above provisions of the Order
pending your submission and approval by the Commission of the Technical Specifi-
caticn changes necessary for each of the required modifications.

Sincerely,

Harold R. Denton, Director
Cffice of Nuclear Reactor
Regulation

Enclosures:
1. Safety Evaluation
2. Noticé

. A ! / (‘\. i §
cc w/anclosures: See next page AAG UL



Sacramento “unicipal Utiligy
Cistrict

¢ w/anclosure(s):

Javig 5. Xapian, Secretary and
General Counsel

8221 S Street

2. 0. 30x 15830

Sacramentc, Califsrnia 953813

Sacramento County

3card of Supervisors

827 7tn Street, aom 424
Sacramento, California §5g514

Energy Resources Consarvation and
Oevelopment Commission

ATTM: Liorarian ¥

1111 “owe Avenue

Sacramento, Califgrnia 35825

3usiness and ynicigal Lepartment
Sacramento City-County Liorary
328 [ Street

Sacramento, Califernia ¢8312

‘Cirector, Technical Assessmen=

Pivision

Office of Radiation Programs
[AW=433)

Crvstal Mall #2

Ariington, Virginia 20460

e S. Znvircnmental srotectisn Agens

Region X 0ffice

AiTn: £15 COCROIRATOR

315 Frement Strees

San Francisco, California 94111}

Oimactor

Snergy Facilities Siting Jivision

tnergy Rescurzes Conservation and
Jevelopment Commission

1111 “owe Avenpe

Sacraments, california  9582%

V. 5. Snvircnmental Protaction Agenc

Mr. Rctert 3. 3crsum
3abcack. & Wilcox
uclear Power Generatisn Division
Sufte 420, 7735 Q14 Gecrgetown Road
Sethesda, Marylarg oc14
cc w/enclosure(s) and Tncamin

std.: §/13, 3/42, 36, 357 10(2) & ¢
California Departmens ;f 4ealsh 1§7
ATTN: Chief, Snvironmental

Radfation Contra! Unie

faciolegical Health Sec=ien
714 ? Street, Room 432
Sacramenzo, California 28214
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UNITED STATES NUCLZAR REGULATCRY COMMISSION
SACRAMENTO MUNICIPAL UTILITY DISTRICT
OOCKET NO. 307
NOTICE OF AUTHORIZATION TO RESUME OPERATION

' The United States Nuclear Regulatory Commission issued an Order on
May 7, 1979 (44 F.R. 27779, May 11, 1979), to Sacramento Municipal Utility
District (the licensee), holder of Facility Operating License No. DPR-54,
for the Rancho Seco Nuclear Generating Station (Rancho Seco), confirmming that
the licensee accomplish.a series of actions, both immeciate and iong term, to
increase the capability and reliability of Ranche Seco 2o respond %o various
transient events. [n addition, the Order confirmed that the l‘censee would
shut down Rancho Seco on April 28, 1979, and maintain t#e plant in a shutdown
condition until the following actions had been satisfaczaorily completed:
(a) Upgrade the timeliness and reliability of delfvery from the
Auxililary Feedwater System by carrying cut actions as identified

in Enclesure 1 of the licensee's letter of Apwil 27, 1979.

(b) Develop and implement cperating procedures fow initiating and

controlling auxiliary feedwater independent =F Integrated Control

System contrel.

(¢) Implement a hard-wired control-grade reactor <rip that would be

actuated on loss of main feedwater and/or turbine trip.

(d) Complete analyses for petential small breaks and develcp and implement

operating instructions to define operater action.

AbG. 089
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(e) Provide for cne Senior Licensed Operator assigned to the
control room who has had Thres Mile Island Unit No. 2 (TMI=2)

training on the B&W simulator.

By submittal of"May 14, 1979, seven letters dated May 22, 24, 29, 30(3) and
June 6, 1979, the licensee has documented the actions taken in response-to the
May 7 Order. Notice is heredby given that the Director of Nuclear Reactor
Regulation (the Director) has reviewed this submittal and has concluded that the
licensee has satisfactorily completed the actions prescribed in ftems (a) through
(2) of paragrach (1) of Section IV of the Order, that the specified analyses are
acceptib’e and the specified implementing procedures are apprepriate.  Accordingly,
Oy letter dated June , 1978, the Director has authorized the licensee %o resume
operation of Rancho Seco. The bases for the Directar's cohclusions are more fully

set forth in a Safety Evaluation dated June 19, 1979.

Copies of (1) the licensee's letters dated May 14, 1979, and seven letters
dated May 22, 24, 29, 30(3) and June §, 1979, (2) the Director's letter dated
June , 1979 and (3) the Safety Evaluation dated June 19, 1979, are available
for inspection at the Commission's Public -Document Room at 1717 H Street, N. W.,
Hashipgtcn, 0. C. 20553, and are being.p!aced in the Cammission's lTocal public
document rcom in the Business and Municipal Depaitment, Sacraments City-County
Lidbrary, 828 [ Street, Si<ramemto, California 95214, 3 copy of items (2) and (3)
may be.bb:ained upon request addressed %o the U. S. Nuclear Regulatory Commiss?on,
washington, 0. C. 20533, Attention: Director, Divisicn of Operating Reactors.

FOR THE NUCLZAR REGULATORY COMMISSION

Robert W. Reid, Chief

Operating Reactors 3ranch #4

Division .of Operating'Reactorgp [
" e AW

p\-w
-
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Cated at Sethesda, Maryland
this day of June 1973,



EVACUATION OF LICENSEE'S COMPLIANCE

-

WITH THE NRC ORDER DATED MAY 7. 1979

SACRAMENTO MUNICIPAL UTILITY OISTRICT

RANCHO SECO NUCLEAR GENERATING STATION

DOCKET NO. 50-312




INTROOUCTION

8y Order Batod May 7, 1979, (the Order) the Sacramento Municipal Utility
Oistrict (SMUD or licensee) was directed by th; NRC to take certaim actions
with respect to Rancho Seco Nuclear Generating Station; Prior to this Order
and as a result of a preliminary review of the Three Mile Island Unit No. 2
(TMI-2) accident, the NRC staff initially identified several human errors that
cuntributed significantiy to the severity of the event. All holders of operating
licenses were subsequently instructed to take a number of immediate actions to
avoid repetition of these errors, in accordance with bulletins issued by the
Commission's Office of Inspection and Enforcement (IE).*% Subsequently, an
additional bulletin was issued by IE which instructed ho1ders of operating
licences for B&W designed reactors to take further actions, including immediate
:haqges t0 decrease the reactor high pressure trip point and increase the
pressurizer power-operatad relief valve (PORV) setting.

The NRC staff identified certain other safety conceras that warrantad additional
shcri-term design and procedural changes at operating facilities hav{ng 34w
designed reactors. Those were identified as items (a) through (e) on page 1-7
of the "0ffice of Nuclear Reactor Regulation Status Report to the Commission”
dated April 25, 1979. After a series of discussions between the NRC staff and
the Yicéﬁsee concerning possible design modifications and changes in operating -
procedures, the licensee agreed, in a letter dated April 27, 1979, to perform
promptly certain actions. The Commissfon found that cperat;on of the plant

© *[IZ Bulletins Nos. 79-05 (April 1, 1979), 79-CSA (April 5, 1379), and 7%-058
\April 21, '979) apply to all B&w facilities.]
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should not be resumed until actions described in paragraphs (a) through (e) of

paragrapir (1) of Section IV of the Order were satisfactorily completed.

Our evaluation of the licensee's compliance with items: (a) through (e) of
paragraph (1) of Section IV of the Order is given below. In performing this
evaluation we have utilized additional information provided by the licensee on
May 14, 22, 24, 29, 30, and June 5, 1979, and numercus discussions with the
licensee's staff. Confirmgtion of design and procedure changes was made by
members of the NRC staff at the Rancho Seto site. An audit of the Rancho Seco
reactor operatcrs was also performed by the NRC staff to assure that the

design and procedure changes were understood and were being corvectly implemented

by the operators. , i
EVALUATION
ltem a

[t was ordered that the licensee take the following action:

"Upgrade the timeliness and reliability of delivery from the Auxiliary
Faeawater System by carrying out actions as identified im Enclosure 1 of

the licensee's letter of April 27, 1978."

The Rancho Seco auxiliary feedwater (AFW) cesign has one turbine/motar tandem

drive pump (P-318) that is automatically actuated and controlled independent



cf offsite power, and one motor-driver AFW pump (P-319) that is automatically
started, but must be manually transferred {» a vital AC bus if offsite power

i3 Test. .The turbine/motor driven pump will be manually started, according to
procedure, from a vital AC bus if the turbine ;rive fails. B8y reference above

to Z.uclosure (1) of the Ticensee's letter of April 27, 1979, it was ordered

that the licensee: '

“1. Review procedures, revise as necessary and condugt training to
ensure timely and preper starting of motor drivess auxiliary feed-

water (AFW) pump(s) from vital AC buses upon loss of offsite power."

The licensee has develcped Section 7.5 of QOperating Procedm_re A.531 ("Auxiiiary
Faedwater System”) to provide specific direction for the operator on the steps
racui~ed to load motor driven pump =319 on nuclear service bus 4A and to

sacurs the steam to the turbine on the dual-drive pump P-3T8, in the event of

* iagoerability of the steam drive, and lcad the motor drive ©n nuclear service

or

«s 43. 3ypass keys are reguired to complete the connectimn of the auxiliary
faaZwater pump motors to the diesel powered buses (nuclear service bn.'xses 27

a~c 43); these kays are availaple in the office écjacent ta the control room.
&.erger:cy Procedure 0.1 (“Load Rejection") directs the operator to use Operating
Procedure A.31 if main feed pump cperation cannot be maintained. The NRC

s=a’f ve.ri.‘ied that the operators are knowledgeable in the procedure for

lsagiag the AFW pumps on the vital AC buses. The NRC staf¥ concludes that the
lizcansee has a:equa:e procedures and the operators are :rai‘ned to start the

A*w system from diesel powered buses upon lgss of offsite Dower or lcad rejection

a7¢ therefore, is in compliance with this part of the Order.
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It was also ordered that:

"2. .To assure that AFW will be aligned in a timely manner to inject on
all AFW demand events when in the su;vei11ance test mode, procedures
will be implemented and training conducted té provide an operator at
the necessary valves in phone communications with the control room
during the surveillance mode to carry out the valve alignment changes
upon AFW demahd events."

Surveillance Procedures SP 210.01A and 5P 210.018 are used for the quarterly
surveillance and inservice testing of auxiliary feed pumps P-318 and P-319,
respectively. These procedures have been revised to inc]ud? the following
statement; "Station an operatqr at FwWS~055, auxiliary feedwater system full
f?oy recirculation valve in centinu~3 communication with the control room
until FWS-0S5 is secured closed at the completion of this test." In addition
© L0 the above procedure revisions, the licensee has added FWS-492 (bypass valve
for FWS-0S5) to the "Locked Valve List" (SP 214.03). The lice~iee has also
incorporated independent verification of valve lineups following sur&ef11ance

tasting and/or maintanance of the AFW syétem.

The NRC staff has reviewed 5P 210.01A and 5P 210.018 %o verify that Lae procadures
contain specific directions to return each valve that was operated during the
conduct of the surveillance test to its proper position. The local operator

has %o close a valve (FWS-@55) when so instructed by the control room cperator

G465 . 095



or if he loses communication with the control room. The NRC staff has verified
that the operators are familiar with this test procedure. We conclude that
the 1iceésee has adequate procedures to assure that AFW ujll be aligned in a
timely manner to inject on all AFW demand even;s when in the surveillance test

mode and therefore, is in compliance with this part of the Order.
It was ordered that:

"3. I .ocedures will be developed and implemented and trqining conducted
to provide for contrel of steam generator level by use of safety
grade AFW bypass valves in the event that ICS steam generator level

control fails."

The'Yicensee has developed Emergency Procedure 0.14 ("Loss of Steam Genarator
Feed") that describes the symptoms that would result from a 1a9ss c¢f main

" feedwater control that may have been caused by ar integrated control system

(ICS) failure. The procedure has been reviswed By the NRLC staff. The operator
is directed to restore feedwater to the stgam generators by one of tﬁree

methods. The prefarred method is described in Séc:ion 7.7 of Operating Procedure
A.31 ("Auxiliary Feedwater System"). Section 7.7 directs the operator to:

close the ICS controlled AFW control valves; start the AFH pumps; and maintain
the ste;h generator levels, specified in the procedure, by manually operating -
the motor driven AFW bypass valves from the cantrol roem. In this mocde the

]

pumps anc valves will operate independent of the IC5. The operator is provided
with AFW flow rate and steam generator leve)l indications in the contrs] room

for 2ach steam generater.



Since the AFW bypass v2lvee will fylly oper: on a safety features actuation
signal (SFAS)*, the operator is provided with instructions on how to take
manua) céntrol of the valves after a SFAS. NRC staff has concducted an audit
ot the operator training and verified that'the'operators have been trained to

carry out those procadures.

The NRC staff concludes that the licensee has developed adequate prucedures
and ooceritor training to control AFW flow to the steam generators %o specified
values indenendent af the fCS. should a failure of the ICS occur, and therefore,

is in compliance with this sart of the Order.
It was also ordered:

"4, Verification that Technical Specification requirements of AFRW capacity
are in accordance with the accident analysis will se canducted.

Pump capacity with mini flow in service’will also be verified. "

The licensee has conducted the verification that Technic  specification
requirements of AFW capacity are in accordance with the accident analysis for

the Ranche Seco Nuclear Station. The Technical Specification states, as a

*[The safety features actuation system (SFAS) monitors variagles to detect
Toss of reactor coolant system coundary integrity. Upon detection of 'out-
of-1imit" conditions of these variables, it initiates emergency core cocling
(ECC) which consists of nigh pressure injection (HPI) and ow pressure
injection (LPI), “:actor Building cooling and isolation, and Reactor Buiiding
spray systems. 2Xdditionally, it starts diesel genmerators GEA and GeB, which
are in standby recundance with the nuclear service buses %A and 48. ]



limiting condition for cperation, capability to supply feedwater at a process
flow rate corresponding to a decay heat level of 4.5 percent of full reactor
power from at least one of the following means:

(a) a conden-ite pump and a main feed pumn, or

(b) a condensate pump, or

(¢) an auxiliary feedwater pump.

A letter from . -~ k & Wiicax to the licensee, dated May 158, T979, states
that it has performed an analysis of'tne required AFW flow rate for the Ranche
Seco Plant which shows that a decay heat level of 4.5 percent @F rated power,
plus the heat input from the RCPs, will require a total flow r==e to either or

coth steam generators of approximately 760 gpm.

Each of the two AFW pumps are sized to deliver 780 gpm to steam generators -

" with 50 gpm mini flow in service. This pump capacity exceeds the minimum
required AFW flow rate in the Ranche Seco safety analysis and Technical Specifi-
cations. AFW pump capacity, with mini flow in service, has beem ver;Ified by
performing the gquarterly "AFW System SurQei1ianc; Test" and the "Auxiliary
Feecwater Flow Indicator Functional Test" (STP 612). The resul®s of these

tests demonstrated that e2ach of the twe AFW pumps has the capability to deliver
a miqim&h of 780 gpm into the steam generators, with mini flow 49n service.

The Ticensee will reconfirm the minimum AFW flow rate to the sTeam generitors

in a test immediately following startup.

'
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Based on our review of the AFW flow rate test results, performed toc date, we

conclude that tihe licensee is in compliance with this part of the Order.
It was also ordered that:

“S. Modifir .ions will be made to provide verificatfon in the control

room of AFW flow to 2ach steam generator.”

To verify that AFW is being pumped to the steam generatars, the licensee has
installed Clampitron Flowmeters on bot! of the AFW injection flow paths,
downstream of the AFW control valves, so that the actual flow rate to each
steam generator will be measured. The Clampitro: Flowmetars consists of
transducers, attached to the AFW piping, connecteu to a flow display computer.
Cn command from the flow display computer, the transducer transmits an ultra-
sonic beam through the water inside the pipe and the velocity of the beam, as
afected by AFW flow, is analyzed by the flow display compwter, which calculates
the AFW flow rate in gpm. The AFW flow rate is displayed fin the control room.
A calibration test (STP-812) was conducted by the licensee to functionally
test the performance of the flowmeters. Performance of thiis test demonstirated
that the indicated flow rate agreed with the calculated flow rate within the

+20% acceptance criteria specified in the procedurs.

2ased on our review of this design modification and test results, we conclude

that the licensee is in compliance with this part of the Owrder.

: : 446 099
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It was also ordered that the licensee:

"8. Review and revise, as necessary, the procedures and training for
providing alternate sources of water to the suction of the AFW

pumps.”

control rocm alarms are available to alert the operator to perform the manual
transfer of the AFW supply source from the condensate storage tank (CST) to
the plant reservoir. The CST is designed to seismic Category I criteria.

“he Ticensee has reviewed ar ! revised his Emergency Proceduras D.10 ("Loss of
weactor Coolant Flow/RCP Trip"), 0.14 (“Loss of Steam Generator Feed"), and
Cperiting Procedure A.51 ("Auxiliary Feedwater System") ta provide guidance
for the operator to obtain an alternate source of watar for the suction of the
AFw zumps. The revised procedures require the operator to break condenser
vacuum when the 1eve1 reaches a level alarm point of approximately 29 feet and
30 s1ift the AFW pump suction to the plant reservoir when the CST level is
cown to a second alarm point of approximately 3 feet from the bottom of the
tank. The capacity of the CST is large enough to provide ccoling for about 24
fours before this transfer is required. The shif.'ng to an alternate source
of AW pump su;tion is accomplished by manually operating four isolatien
valves at a local valve station. The operator has -bout 40 minutes ta effect
the transfer. The NRC staff has reviewed the revised tmergency Procedures
.10 and 0.74 and Operating Procedure A.51 and concludes that these procedures
srovide sufficient guidance to the operator for a timely shif::ng tc an alternate

\ate= source for the AFW pumps, before the CST is emptied.

-
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The NRC staff has verified that the control room cperators are properly trained

to carry out these procedures. We conclude that the licensee has complied

with the requirements of this part of the Order.

It was also ordered that:

"7. Design review and modification, as necessary, will be conducted to

provide control room annunciation far al. auto start conditions of

the AFW system."

The licensee has provided indication for all auto start concditions of the AFW

system on an annunciation panel inside the control ro.n. The conditicns which

will actuate the annunciator are:

(a) loss o? all reactor c¢oolant pumps, or

(8) Tow discharge pressure (350 psig) on both main feedwater pumps, er

(¢) manual start of the motor driven AFW pump.

A safety features actiuation signal, which will also automatically start AFW,
had a'ready been annunciated in the contrel recm tefsre the current
modifications. B8ased on our review of this design modffi;ation, we conclude
that the licensee is in compliance with this part of the Order.

Te

It was ordered that: E
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“8. Procedures will be developed and implemented and training conducted
to provide guidance for timely operator verification of any automatic

initiation of AFW."

The conditions that will automatically initiate auxiliary feedwater are adequately
described in Operating Procedure A.51, ("Auxiliary Feedwater System"). The
operators are dfroct;d, as an immediate action, to verify that the AFW flow

has autcmatically started on loss of both main feedwater pumps in Emergency
Procedurc 0.14 ("Loss of Steam Generator Feed") and on loss of all reactor

coolant pumps in Emergency Procedure D.10 (“Loss of Reactor Coolant Flow/RCP
Trip"). Both procedures recuire the following immediate actions by the operator:
verify that the auxiliary feedwater pumps have automatically started; that

there is flow to the steam generators; and that the proper steam generator

levels are being maintained. The NRC staff has performed an audit and verified

that the operators are trained in these procedures.

Sased on review of these procedures, we conclude that the licensee has provided
guicance for timely operater verification of any automatic initiation of AFW

and therefore, is in compliance with this part of the Order.
It was also ordered:

"9, Verification will be made that the air cperated level control valves

(a) Fail to the 50% open pesition upen loss of electrical power to -
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the electrical to pressure converter, and (b) Fail to the 100% open
position upon loss of service air. The AFW bypass walves are safety

grade."

The Ticensee has completed its verification test for the faiTure mode of the
air operated level contrel valves. The test results show that both air operated
level control valves fail to the 100% open position on loss of air pressure

at the valve operators. On tests for loss of control signal %o the electric

t¢ pressure converters, cne level control valve failed to the 30% cpen position
and the other one failed to the 50% open position, which are acceptable. The
AFW bypass valves are safety grade, motor-operated valves which are cperated
independently from the ICS as discussed in Part 3 above. Based on our review

of the test results on the air ocperated level control valves and the safety

grade design of the bypass valves, we conclude that the licensee is in compliance

with this part of the COrder.

3ased upon our evaluation, we conclude that the licensee has upgraded the
timeliness and reliability of delivery frem the AFW system by carrying out the
actions identified in Enclosure 1 of the licensee's letter of Rpril 27, 1979,

and therefore, is in compliance with I[tem (2a) of the Order.

[tem (b)

t was ordered that the licensee:



"Oevelop and implement operating procedures for initiating and controlling
auxiliary feedwater independent of Integrated Control System (ICS) contrel."
We have reviewed the revised procedures for the AFW system to assure that
there is sufficient guidance for the operator to actuate tihe system if the
automatic initiation failed, and to control steam generatar levels at the ’
required values. The review of the procedures focused on werifying that the
operater is directed to cbserve the proper instruments and that the operatos
is directed to maintain specific values of parameters by mamnual control, such
as steam generator levels. The reviaw alsc determined that the operator
should confirm the validity of the instrument readings of czertain key parameters,
such as steam generator levels. The necessary modificatiomss to the procedures
%0 satisfy these requirements were presented to the Ticense=e, and the NRC
staff has verified that the modifications have been incorparrated in the procedures.

(See fur*her discussion of these procedures in part 3 of Item (a.)

The licensee will conduct a startup test at low power (<13%;) to demonstrate
the capapbility to provide and control flow to the steam gemserators using the

AFW bDypass valves.

Durifwg the visit to the site, the NRC staff walked through -the AFW procedun;
with the operators tc evaluate whether the procedures were functionally adequate.
In addition, the NRC staff audited 3 sample of Rancho Seco ocperators %2 deternine
if they were familiar with the revisad procedures and coulet implement them
correctly. B3ased on the NRC staff audit, we conclude that the revised procedures
ang operator.training are satisfactory and therefore, the T'icensee is in

compliance with I%em (b) of the Order. ) .
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Item (c)

The original Rancho Seco design did not have any direct reactor trips that
would be initiated by a lfunction in the secondary system. To obtaim an
anticipatory reactoer trip (rather than de1ayinb the trip until a primary
system parameter exceeded its trip setting) the licensee committed to install
a hard-wired, controj-gradc, reactor trip on loss of all main feedwater and/or

turbine trip. The Order requires that the licensee:

"Implement 3 hard-wired control-grade reactor .trip that would be actuated

on less of main feedwater and/or turbine trip."

The licensee has added control-grade circuitry to Ranchc Seco, which is designed
to provide an automatic reactor trip when either the main turbine trips or all
main feedwater is lost. The purpose of the anticipatory tfip is to mimimize

the potential for opening of the power-operated relief valwe (PORV) and/or the

- safety valves on the pressurizer. The )icensee has indicated that this new
circuitry meets this objective by providing a reactor trip during the incipient

stage of the related transients (turbine trip and/or loss of main feedwater).

The main turbine trip is sensed by an existing, normally deenergized relay in
the main turbine/generator protection -system. The relay is energized By the
protective trips of the turbine and/or generator. Power is supplied by an

onsite battery source..

The loss of all main feecwater is sensed by two newly installed pressure

switches (one in each of the two main feedwater pump 4ischarge lines). The

446 105
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sressure switches actuate (clese) on low pressure in the header. Power is
sucplied by the same onsite battery source. In order to prevent an inadvertent
reacter trip during startup or shutdown, the loss qf all main feedwater trip
inzut is cut-out of the circuitry by a keylock switch. The key for this

switch is maintained in the custddy of the shift supervisor and is located in
the control room. Hhen the switch is placed in the "cut-out" position, it is
annunciated on the main control board. The operating procedures specify when

the switch is placed in the "normal” or "cut-out" positiom.

Either signal (turbine trip or loss of all main feedwater) will actuate a
reactor trip relay, which in turn provides an input to both of the shunt coils
¢f the AC reactor trip Dreakers. Energizing both of the shunt coils causes a

reactor trip.

" The Ticensee has analyzed this additional circuitry with respect to its
incependence from the existing reactor trip system. They have stated that the
snunt coil is part of the existing AC reactor trip breaker. Each shunt coil

is powered Dy a separate (Class I[E 125 VDC supply and operates independently
from the 120 VAC undervoitage trip coil which receives the safety-grace reactor

trip signal.

An NRC inspector has confirmed that the check-out tests for this circuitry
nave deen completed successfully. In addition, the licensee has committed to
perform a munthly periodic test on the added circuitry in order to demonstrate
its apility to open the-AC reactor trip breakers via the shunt coil.”



Based on our review of the implemerntation of the trip circuitry, with respect
to its independence from the existing reactor irig circuitry, we conclude that

this adaition will not degrade the existing reactor protection system cesign.

Based on the licensee's design modifications and commitment to perform o
monthly test on the new circuitry, we conclude that there is reasonab1e assurance

that the system w11| perform its functio

On the basis of the evaiuation abcve, we conclude that the licensee has complied

with the requirements of Item (¢) of the Order.
Item (¢

This item in the Order requires the licensee to:
“Compliete analyses for potential small oreaks and develop and implement

operating instructions to define operator action.”

In the licensee's letter of April 27, 1579, the licensese committed to providing

the analyses and cperating procedures of this requirement.

8abcock and Wilcox, the reactor vendor for the Rancho Seco plant, submitted
analyses entitled, "Svaluation of Transient Behavicr and Small Reactor Coolant
System Sreaks in the 177 Fuel Assemdly Plant” and supplements %o these analyses

(References 1 th-ough 8). The majcr parameters used in this generic study
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dound the Rancho Seco plant. The staff evaiuation of the 844 generic study
"1s been completed and the results of the evaluation will be issued as a NUREG

report in June 1979.

A principal finding of our genaric review is a reconfirmation that Loss-of-Coolant
Accident (LCCA) analyses of breaks at the 1ngr enc of the small break spectrum
(smaller than 0.04 sd. ft.) demonstrate that a combination of heat removal by
the steam generators, the high pressure injection system and operator action
ensure adequate core cooling. The AFW system used o remove heat through the
steam generators has been modified to enhance %5 reliability as diszussed in
item (a). The high pressure injection system is capable of providing emergency
core cooiing even at the safety valve pressure setpoint. The ability to

remove heat via the steam generatcrs has always been recognized to be an
important consideration when analyzing very small breaks. Separate sensitivity
analyses were performed assuming permanent loss of all feedwater (with operator
" initiation of the high pressure injection system at 20 minutes) and less of
feedwater for only the first 20 minutas of the accident. Reactor core uncovery
s not predicted for these events. The calculated peak cladaing temperature
was less than 800°F, well below the 10 CFR 50.46 requirement of 2200°F. These
resu1t§ are applicable to Ranche Seco considering the ability to manually

start the reduﬁdant AFW pumps from the.control room, assuming failure of

automatic AFW actuation. .

Another aspect of the stucy was the assessment of recent desigﬁ changes on the

11fL “requency of pressurizer safety anc relief valves. The design changes



included: a change in the setpoint of the pressurizer power-operated relief
valve (PORV) from 2255 psi to 2450 psi: change in the high pressure reactor
trip setpoint from 2355 psi to 2300 psi; and the installazion of an anticipa-
tory reactor trip on turbine trip and/or on 10;5 o.f all main feedwater. In
the past, during the turbine trip or loss of feadwater trmnsients, the PORY
lifted. With the dcs.ign changes the initial pressure increase of these tran-
sients do not resultl in 1Tifting of this valve. However, “he consequent
depressurization could initiate safety injection which im zurn co/ld rinres-
surize the system and 1ift the reliaf valve. It is expectied that the cperator
would terminate HPI bafore the relief valve or safety valwes 1ift, since the
30°F subcooling criteria would be satisfied at pressures Me'ow the PORY
setpoint. Also, lifting of both the PORY and safety valvess might occur in the
case of control rod withdrawal or inadvertent soron dilutfon transieits, using
the normally conservative assumptions found in the Chapter 15 safety analyses.
The above design changes do not effect the 1ift freguency of the valves. for

these Chapter 15 safety analyses.

gased on our review of the small break analyses presentad Sy 83&W, the staff
nas determined that a loss of all main feeawater with (2) an isolated PORY,
tut safety valves opening and clesing as designed, or (5) @& stuck open PCRV
dces not resuft in core uncovery, provided either AFW ar 2 HPI pumps is
initiated within 20 minutes. Basad on the acceptadble cons-equences calculated
for small break LOCAs and loss of all main feedwater events coupled with the
expected reliapility of the AFW and HPI systems, we conclude that the licensee
has complied with the analyses pertien ¢f Item (d) of the Order.

-



To support longer term operation of the facility, requirements wili be devolcpéd
for additional and more detailed analyses of loss of feedwater and other
anticipated transients. More detailed analyses of small break LOCA events are
also needed for this purpose. Accardingly, th; 1iéensee will be required to
provide the analyses discussed in Section 8.4.1 and 8.4.2 of the recent NRC
"Staff Report of the Generic Assessment of Feeidwatsr Transients in Pressurized
water Reactors Desigﬁod by the Babcock and Wilzox Company®™ (NUREG 0560).
Further details on these analyses and their apclicability toc other PWRs and
3WRs wil! be specified by the staff in the near future. In additien, to
1ssist the staff in developi’ j more detailed guicance on design requirements
of relief and safety valve reliability during anticipated transients, as
discussed in Section 8.4.5 of the NUREG report, the licensee will be required
to provide analyses of the 1ift frequency and nechanizal reliability of the
pressurizer relief and safety valves of the Rancho Seco facility.

- The B8&W analysas show that some operator action, bcth immediate and follewup,
s required under certain circumstances for a small break accident. Immediate
cperator action is defined as those actions committed to semcry Sy the operators
which must be carr‘éd out as scon as the problem is diagnosed. Follew-up
actions require cperators %o consult ang follow the steps in written and
approved procedures. These procedures must always 2e readily availatle in the
contrel rocm for the cperators' use. Guidelines were de"ejoped by 3&W tc
assist the operating 2&W facilities in the develzomen: of eme'genéy procecures

for the small break accident.
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The "Operating Guidelines for Small Breaks” were issued by B&W on May 5, 1979
and reviewed by tha NRC staff. Revisions recommended by the staff were
incorporated in the gui ‘elines. In response %0 these guidelines, the staff at
Rancho Seco made substantial revisions to Emergency Procedure 0.5 (“Loss of
Reactor Coolant/ Reactor Coolant System Pressure”) and Operating Procedure 8.4
("Plant Shutdown and Cooldown"). These prgcedures define the required operator
action in response to & spectrum of break sizes for a loss-of-coolant accident

in conjunction with various equipment availability and failures.

Emergency Procedure 0.5 (EP 0.5) is divided into three sections. The first
section deals with 2 small leak within the capability of a makeup pump. In
this case, the operators proceed with an orderly plant shutdown unless pres-
surizer or makeup tink levels fall below prescribed limits. If these limits
are exceeded the rezctor is manually tripped and nigh pressure injection is

initiated.

Tne second section of ZP 0.5 defines the required operator action for a small
break not within the capability of a makeup pumo. This section provides the
operator ~ith the guidance necessary to achieve 2 safe ho. shutdown condition
for 3 variety of degraded conditions. If all feedwater is Test, a heat removal
path i3 established by the high pressure injection system through the break
anc the pressurizer power-gperated relief valve or the safety valves. Once
feedwater is reestabiishec; th2 steam generators can be used as a heat sink.

[f the reactor coclant pumps are not available, the operator is directed to
Operating Procedure 8.4 (07 8.4) which defines the actisns necessary, to cocl
down the plant by natural circulation. Additicna’ guidance is provideg in OP

3.4 if natural circulation is not immediately achieve..

—
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The thirg section of EP D.5 defines the actions necessary in the event of a
large rupture. In this case the system depressurizes to the point of low

pressure injection.

For all cases in which high pressure injection is manually or automctically
initiated, the operators are specifically instructed in EP 0.5 to maintain

maximum HPI flow unless one of the following criteria are met:

(1) The (Pl system is in operation and providing cooling at a rate in
excess of 1000 gpm and the situation has beer stavle for 20 minutes,

er

(2) A1Y not and cold leg temperatures are at least 50 degrees below the
saturation temperature for the existing RCS pressure. If the 350
degrees subcco’ing cannot be maintained after HPT cutoff, HPI shall

be reactuated.

A requirement to determine and maintain 50°F subcooling has been incarporated

in all other procedﬁres in whici: HPI has been manually or automatically initiated.
These procedures include, "Steam Supply System Rupture,” and "Loss of Steam
Generator Feedwater."! Each of these procgdures, in additicn to the "Loss of
Reactor Coclant/Reactor Coclant System Pressure" procedure, provide acditional

instructions to the operators in the event of faulty or misleading indications.
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A subsequent action statement directs the operators to check alternate instru~
mentation channels to confirm key parameter readings. The Ramcho Secoc staff
has made revisions to all of their emergency procedures to include this require-
ment. If feedwater is not initially available‘fol1owing a transient or accident,
core cooling is maintained by flow from two HPI pumps and relief through the
PORV, which is opened by the operator. Under these degraded cmecling conditions,
the pressure-temperaiure limits considered in Figure 3.1.2-2 of the Technical
Specifications are not applicable to the ensuing depressurization and cooldown
becausé these limits were developed for normal and upset operating conditions
only. Density differences between the downcomer and reactor core will cause
recirculation flow between the core exit and downcomer via the went valves.
Mixing of the hot core exit water with the cold HPI water will provide suffi-
ciently warm vessel temperatures to preclude any significant t™ermal shock
effects to the vessel. Subsequent restoration of AFW would depmressurize the
reactor coolant system to below 600 Ps1 where pressure vessel fntegrity. is
“assured for any reasonable thermal transients that might subsecmently occur.

we cenclude that further reliability analyses are needed as part of the
long-term requirements of the Order to confirm that AFW can be restored (if
Test) in a reasonable period of time. B&W has agreed to provice a detailed
thermal-mechanical repert on the behavior of vessel materials ®or these extreme
conditions, to.be appliicable generically to tre Oconee class of plants, which

includes Rancho Seco.

The "Loss of Reactor (oolant/Reactor Coolant System Pressure” Srocedure was
reviewed Dy the NRC staff to detarmine its conformance with the 3&W guidelines.
Comments generated as a result of this review were incorporited in a further

revision to the procedure. A member of the NRC staff walked through this
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emergency procedure in the Ranche Seco control room. The procedure was judged'
to provide adequate guidance to the operators to cope with a smal) break
loss-of-coolant accident. The instrumentation necessary to diagnose the

break, the indications and controls required b;/ thé acltiom statements, and the
administrative controls which prevent unacceptable limits from being exceeded
are readily available to the operators. We conclude that the operators should
be able to use this brocedure ty bring the plant to a safe shutdown condition

in the event of a small break accident.

An audit of seven of 14 Ticensed operators and senior cperators assigned to
shift duty (22 total licensed personnel) was conducted by the NRC staff to
determine the operators' under:tanding of the small break accident, including
how they are required to diagnose and respond to it. The Rancho Seco staff
has conducted special training sessions for the operatars on the concept and
use of ZP 0.5. The audit revealed that, except for one deficiency, the

" operators had sufficient knowledge of the small break phemmmenon and the
requirements of the procedure. This deficiency, verification of natural
circulation, was brought to the attention of the plant staff. CEach licensed
individual received additional training in this area by the plant training
arganiiation and General ?hysics Corporaticn. They alse received training on
the revisions made to 2P 0.5 as a result of the NRC review. This additional’
training nas been completad and verified by the NRC staff;

The aucit of the operators also included gquestioning about the'TMI-2 i;ciden: ’

and the resulting design changes mace at Rancho Sece. The discussions covered
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the initiating evants of the incident, the response of the plant to the simul-
tanecus loss of feedwater and small break LOCA (PORV stuck open), and the
cperatioﬁil actions that were taken during the course of the incident. We
identified a deficiency in interpreting the in;tial sequedce of the TMI-2
incid~nt on the part of several of the operatcrs. Add%tional training has
been conducted in this area by the plant staff and their consultant and °

verified by the NRC staff.

Otherwise, we found their Tevel of understanding sufficient to be able to
respond to a similar situation if it happéned at Rancho Seco. We also
concluded they have adequate knowledge of subcooling and saturated conditions
ahd are able to recognize each in the primary coolant system by various
methods. The AFW system was also discussed during the audit to determine the
cperators' ability to assure ﬁroper starting and operation of the system
dur{ng normal conditions, as well as during adverse conditions such as loss of
"offsite power or loss of normal feedwafer. The long term operation c¢f the
system was examined . evaluate the operators' ability to use avai able manual
controls and water supplies. The level of_understanding was founa %o be

sufficient to assure proper short and long term AFW flow to the steam ¢ jerators.

In addition to the oral audit conducted by the NRC, the licensee administered
a written examination to all Ticensed perscnnel. Individuals scoring less
than 30 percent on the exam will receive additional training and will not
assume licensed duties until a score o% at least 20 :ercent.is attained on an
equivalent, bui éi;feren: exam. The written exam and the grading was audited

By the NRC staff and judged to be satisfactory. The staff will also ;eview
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ail subsequent results and records as part of the normal inspection function

of the Rancho Secc requalification program. We conclude that there is adequate
assuranc; that the operators at Rancho Seco have and will continue to receive

a high level of training concerning the ™I-2 accident and the consequent
impact at their station. .

8ased on the foregeing evaluation, we conclude that the licensee has complied

#ith the requirements of Item (d) of the Order.

[tem (&) : i
The Order requires that the licensee:

"Provide for cne senicr licensed cperzcor assigned %o tne control rocm

who has had TMI-Z training on the B&W simulater."
The licensee has cenfirmed that this item of the Order has been cnmpleted and
nas further committed that all reactor cperators and senier reactor éperatsrs
will have completed the TMI-2 simulator iraining‘at 8&W by June 21, 187S.
ihis training consists of a class discussion of the TMI-2 event followed vy 3
demenstration of the event on the simulator as it occurrgd and the proper
actions that should be taken to control the accident. The class discussion is-
abcut four hours long and the remainder of the session is conc.cted on the
simulator. The TMI-2 event, inc]udin§ operational errors, }s cemenstrated to
each operator. %he event is again initiated and the sperators are given

“hands-on" experience in successfully regaining zoniral of the slant by several
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methods. Other transients which result in depressurization and saturation
conditions are presented to the operators and they must manewwer the plant to

a stable: subcooled congition.

Based on the above commitment by the licensee, we conclude that the licensee

is in compliance with Item (e) of the Order.

We conclude that the actions described above fulfill the requirements of our
Order of May 7, 1379 in regard to Paragraph (1) of Section [¥. The licensee
having met the requirements of Paragraph (1) may restart R;ﬁcao Seco as provided
by Paragraph (2). Paragraph (3) of Section IV of the Order remaihs in force
unt%l the long term modifications set forth in Section II of the Order are

- completed and approved by the NRC. 8

Dated at Bethesda, Maryland
this 19th day of June 1379.
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