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UNITED STATES

'.@ j NUCLEAR REGULATORY COMMISSION

m w .. !
; WASHINGTON, D. C. 2C555

as' p
..... June 19, 1979

~
.

MEMORANDUM FOR: Chairman Hendrie .

Comissioner Gilinsky-
Ccamissioner Kennedy
Ccmissioner Bradford
Cc=issioner Ahearne

.

FROM: Harold R. Dent::n, Director
Office of Nuclear Reactor Regulatten

THRU : Lee V. Gossick f .

Execut,ive Director for Operationsj f
SUBJECT: -

REMOVAL OF SUSPE'tSION OF OPERATION OF RANCHO SECO .-

The Staff has completed its review of the immediate actions performed by
Sacramento Municipal Utili!y District in response to the Comission': Order
of May 7,1979. I ain satisfied :nat licensee has satisfactorily ccmpleted the

- prescribed actions, provided acceptable analyses, and specified appropriate
impl ementing proc!.dures. Accordingly,,in accordance with the terms of the
Cc= mission's Order, I propose to inform the licensee that the suspension of
ocerations of Rancho Seco p'reviously imposed is no longer required. I will,
hcwever, not take this action pending the Comission's determination of the
h' earing requests of (1) Friends of the Earth, et 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 cf the suspension and does not
raise any objection to my procosed action, it Will then be promptly implemented.

Enciosed for Commission censideration are copies of the Staff Safety Evalation
and the proposed letter to licensee. Cop. . of this memorandum and enclosures
are also being provided to petitioners F.riends of the Earth, et al . and Messrs.
Castro and Hursh, and to the licensee.and the Californ;a :nergy Emmission.

T
Harold R. Denten, Director
Office of Nuclear Reacter Regulation.

Enclosures:
As stated

.
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Docket No 50-312
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-

Mr. J. J. Mattimoe -

Assistant General Manager and
Chief Engineer

.

Sacramento Municipal Utlity District
620.1 S Street
P. O. Box 15830
Sacramento, California 95813

Dear Mr. Mattimoe: .

By Order of May 7,1979, the Commission' confir ed ycur u:ndertaking a series
of actions, both immediate and long tem, to increase ti:e capability and
reliability of the Rancho Seco Nuclear Generating Statico to respond to
varicus transient events. In addition, the Order confir ced that you would
shut dcwn Rancho Seco on April 28, 1979, and maintain the plant in a shut-
dcwn conditicn until the follcwing actions had been sa fsfactorily cerr.pleted: '

(a) Upgrade the timeliness and reliability of delf rery fran 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 precedures for- initiating and
controlling auxiliary feedwater indep,encent of' Integrated Control
System control.

(c) Implement a hard-wired control-grade reactor trip that would be
actuated on loss of main feedwater and/or tur:rine trip. ~

(d) Complete analyses for potentf al small breaks arid develop and
implement operating instructions to defihe operator action.

(e) Provide for one Senior Licensed Operator assigned to the control
roan who has had Three Mile Island Unit No. 2 (TMI-2) training
on the B&W simulator.

.

'

By submittal of May 14, 1979, as supplemented by seven ketters dated May 22,
2t, 29, 30(3) and June 5,1979, you have documented the actions taken in
res::ense tc the May 7 Order. We have reviewed this srcti. tal, and are satisfied
that, with res;ect to Rancho Seco, ycu have satisfactorily ccepleted the actions

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

As noted on page 13 of the Safety Evaluation, you will be required to conduct
a test during pcwer operation to demonstrate operator capability to assume
manual control of the Auxiliary Feedwater System independent of the Inte-
grated Centrol System.

Acorcariate Technical Specifications for Limiting Conditions for Operation
and for surveillance recuirements should ce developed as soon as practicable
and provided to the staff within seven days with regard to the design and
precedural enanges wnich have been comcleted in compliance with the provisions
of the May 7,1979 Ccmmission Order. The revised Technical Specifications should
cover-

(1) Addition of fimv indication to the Auxiliary Feedwater System;

(2) Addition of the Anticipatory, Reactor Trips; and

(3) Changes in set points for high pressure reactor trip and
PCRV actuation.

Within 30 days of receipt of this letter, you should provide us with your
schedule for comoletion of the long term mcdifications 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, 1979.

My finding of satisfactory ccmpliance witn the requirements of items (a) through
(e) of caragraph (i) of Section IV of the Crder will permit resumption of
operation in accordance with the terms of the Occmission's Order; it in no way
affects ycur ducy to continue in effect all of the. above provisions of the Order
pending your sucmission and approval by the Ccmaission of the Technical Specifi-
cation changes necessary for each of the required mcdifications.

Sincerely,
.

.

Harold R. Denton, Cirector
Office of Nuclear Reacter

Regulation
.

Encl osures:
.

1. Safety Evaluation -

2. Notici

Cc w/enClCsures: See neXt page h h, 7.

.

G

.



, . .~

.

Sacranen:o "unicipal Utility
District

.

:: w/ enc l o sur.e( s ) : Mr. Rebert 3. EcrsumDavi: 5. <aolan, Secretary and Sabcock.& Wilcox
General Counsel '

Nuclear Power Generation Divisien5201 5 Street Sui t.e 420, 7735 Old Georget:wn Road?. O. Box 15a30 Se:hesda, Maryland 2CCl4Sacrarente, Calif:rnia 95813

c: w/ enclosure (s) and inccminoSacramento County ctd.: 5/11, 5/22, 24, 29, 2d(3) & 5
Scard of Supervisors California Department of Health 197827 7:n Street, Room 22? ATTN: Chief EnvironmentalSacramento, California 95dl- Radiation Centroi Unit
Energy Resources Conservation and . Radiological Heal h Section

714 ? 5:reet, Recm 498
Cevelopment Cencission Sacramento, California 9481:

.

ATTH: Liorarian '

lill Hewe Avenue
Sacramento, California 35825

.

3usiness and Puni:ical Decar: men:
Sacramento Ci y-County Liorary .

-

328 : Stree:
Sacramento, Califo rni a '9 5d la

.

Cirector, Tecnnical Assessmen:
Division

Office of Radiation Programs
(AW 259) .

U. 5. Envirenrental ?rotection Agency
Crystal Mail =2

Arlington, Virginia 20450
.

U. S. Envircnmental Protection agenc., ' .

R egi:n :'.<.C # fi ce
,. . . , , : :. . a . u ce. s . - a

. . . . . , , . . . . . .
,- .

215 Fremen: Stree:
San rancisco, California 94111

CiroC:Or
Energy Facilities Si:ing Division -

Ener;y Resour:es C:nserva-icn and
Ceve100 men- Cc = issi:n

Illi McWe Avenue '

Sacramen:0., Ca.l i fo rni a 95825
,

.
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UNITED STATES NUCLEAR REGULATCRY CCMMISS10N
'

SACRMENTO MUNICIPAL UTILITY DISTRICT
'

C0CKET N0. 50-?'

NOTICE CF AUTHCRIZATION 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 Manicipal Uti.lity

District (the licensee), holder of Facility Operating License No. OPR-54,

for the Rancho Seco Nuclear Generating Station (Rancho Seco), confirming that

the licensee accx:plish.a series of actions, both immec:iate and long term, to

increase the capability and reliab.ilitp of Rancho Seco to respond to various

transient events. In addition, the Order confirmed that the licensee would

snut down Rancho Seco en April 28, 1979, and maintain '5e plant in a shutdown
.

condition until One follcwing actions had been satisfaciorily cm:pleted:

(a) Upgrace the timeliness and reliability of dei 5very fran the

Auxililary Feedwater System by carrying cut actions as identified

, in Encicsure 1 of the licensee's let,ter of April 27, 1979.

(b) Develcp and implement operating procedures fer initiating and

controlling auxiliary feedwater independent c:? Integrated Control

System centrol . -

(c) Implement a hard-wired control-grade reactor- trip that would be

actuated on loss of main feecwater and/or turtine trio.-

(d) Complete analyses for pctential small breaks and cevelcp and implement

cperating instructions to define caera:cr action.

.

9
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(e) Provide for ene Senior Licensed Operator assigned to the -

control room who has had Threc 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

Jene 6,1979, the licensee has documented the actions taken in response to the
May 7 Order. Notice is hereoy given that the Director of Nuclear Reactor

Regulation (the Director) has reviewed this submittcl and has concluded that the

licensee has satisfactorily completed the actions prescribed in ite7s (a) thrcugh

(e) of paragraoh (1) of Section IV cf th'e Order, that the specified analyses are

accepta: e and the specified implementing precedures are apprcpriate. Accordi ngly,
by letter dated June ,1979, the Director has authorized the licensee to resume

.

oceration of Rancho Seco. The bases for the Director's conclusions 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 le'tters

dated May 22,24,29,30(3) and June 5,1979,(2) the Director's letter dated
June ,1979 and (3) the Safety Evaluation dated June 19, 1979, are available

'

for inspection at the Ccmmission's Public Document Room at 1717 H Street, N. W.,
Washington, D. C. 20555, and are being placed in the Cannission's locai public

document rcom in the Business and Municipal Department, Sacramento City-County

Library, 228 I Street, Sacramento, California 95814. A ccpy of itens (2) and (3)

may be cotained upon r? quest addressed to the U. 5. Nuclear Regulatory Commission,
Washington, D. C. 20555, Attention: Director, Divisien of Operating Reactors.

FOR TF.E NUCLEAR REGULATCRY CCMMISSION.

.

.

.

-

Robert W. Reid, Chief
Ocerating Reactors 3 ranch #4

Division.cf Ocerating Reactors 4 / {) * ]
Cated at Sethesda, Maryland
this day of June 1979. '

. .

.

*



,
. .

.

.

.

.
-

.

.

.

EVALUATION OF LICENSEE'S COMPLIANCE

.

WITH THE NRC ORDER DATED MAY 7. 1979

-

.

SACRAMENTO MUNICIPAL UTILITY DISTRICT

~

.

RANCHO SECO NUCLEAR GENERATING STATION

.

DOCKET NO. 50-312
.

.

e

.

.

.

.
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INTRODUCTION

Sy Order dated May 7, 1979, (the Order) the Sacramento Municipal Utility

District (SMUD or licensee) was directed by the NRC to take certain 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

contributed significantly to the severity of the event. All holders of operating

licenses were subsequently ' instructed to take a nuccer 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 holders of operating

licenses for B&W designed reactors to tak'e further actions, including immediate

thanges to decrease the reactor high pressure trip point and increase the

pressuri:er power-operated relief valve (PORV) . setting.

.

The NRC staff identified certain other safety concerns that warrantad additional
'

snort-term design and procedural changes at operating facilities having S&W

cesignec reactors. Those were identified as items (a) through (e) on page 1-7

of the " Office of Nuclear Reactor Regulation Status Report to the Cccaission"

dated April 25, 1979. After a series of discussions between the NRC staff and
'

the licensee concerning possible design modifications and changes in operating -

procedures, the licensee agreed, in a letter dated Acril 27, 1979, to perform
prom tly certain actions. The Commission fcund that opera 5 ion of the piant

"(IE Eulletins Nos. 79-05 (April 1,1979), 79-CSA (Acril 5,.1979), and 79-05B
(April 21, '979) apply to all E&W facilities.]

M6 072
.
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should not be resumed until actions described in paragraphs (a) through (e) of *

paragraph (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 6,1979, and numerous discussions with the

licensee's staff. Confirmation of design and procedure changes was made by

members of the NRC staff at the Rancao Seco site. An audit of the Rancho Seco

reactor operators was also performed by the NRC staff to assure that the

design and procedure changes were understcod and were being correctly implemented

by the ocerators. ~

.

EVALUATION

.

Item a

It was ordered that the licensee take the following action:
.

" Upgrade the timeliness and reliability cf delivery frc= the Auxiliary

Feecwater System by carrying out actions as icentified in Enclosure 1 of

tha. licensee's letter of April 27, 1979."
.

The Rancho Seco auxiliary feedwa er (AFW) cesign nas one turbine /cotor tandem

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

.
.

-

446 093
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cf offsite power, and one motor-driven APd pump (P-319) that is autcmatically
,

s arted, but must be manually transferred 11 a vital AC bus if offsite power

's icst. The turbine / motor driven pump will be manually started, according to

procedure, frca a vital AC bus if the turbine drive fails. By reference above

to Ecciosure (1) of the licensee's letter of April 27, 1979, it was ordered

tnat the licensee: "

"1. Review procedures, revise as necessary and conduct training to

ensure timely and proper starting of motor drivem auxiliary feed-
'

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

Tae licensee has developed Section 7.5 of Operating Procect=re A.51 (" Auxiliary

Feecwater System') to provide specific direction for the c;nerator on the steps

recui ed to load motor driven pump P-319 on nuclear service bus 4A and to

secure tne steam to the turbine on the dual-drive pump P-ITS, in the event .of

incoerability of the steam drive, and lead the motor drive on nuclear service

bus 23. Sypass keys are required to complete the connectf=n of the auxiliary

fee: water puma motors to the diesel powered buses (nuclear : service buses AA

a c 23) these kays are available in tne office adjacent t= the control recm.,

E ergency Procedure 0.1 (" Load Rejectien") directs the operator to use Cperating

Procedure A.51 if main feed pump cperation cannot be main *ained. The NRC

s aff verified that the operators are kncwledgeable in the procedure fo;-
'

icaci g tne AFW ;; umps on the vital AC buses. The NRC staf" concludes that the

licer.see has adequate procecures and the operators are tra ned to start the

As system frca diesel pcwered buses uten loss of offsi.e pcwer or lead rejection
.

a: cnerefore, is in comoliance with this cart of the Orcer.

.

446- 094
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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 surveillance test mode, procedures

- will be implemented and training conducted to 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 demand events."
.

Surveillance Procedures SP 210.01A an'd SP 210.018 are used for the quarterly

surveillance and inservice testing of auxiliary feed pumps P-318 and P-319,

rescectively. These procedures have been revised to include the following .

statement; " Station an operator at FWS-055, auxiliary feecwater system full

flow recirculation valve in contine ,3 communication with the control room

until FWS-055 is secured closed at the completion of this test." In additi.on

to the above procedure revisions, the licensee has adced FWS-492 (bypass valve

for FWS-055) to the " Locked Valve List" (SP 214.03). The lice see has also

incorporated independent verification of valve lineups following surveillance

testing and/or maintenance of the AFW system.

The NRC staff has reviewed SP 210.01A and SP 210.013 to verify that tae procedures
"

contain specific directions to return each valve that was ' operated during the -

concuct of the surveillance test to its proper position. The local cperator
'

nas to close a valfe (FWS-055) wnen so instructed by tne control roca operator
.

.
.

.
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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 licensee has ' adequate procedures to assure that AFW will be aligned in a

timely manner to inject on all AFW demand events when in the surveillance test

mode and therefore, is in compliance with this part of the Order.
.

It was ordered that:

.

"3. E eccedures will be developed and imolemented and training conducted

to provide for control of s' team generator level by use of safety

grade AFW bypass valves in the event that ICS steam generator level

control fails." .

,

The licensee has developed Emergency Procedure 0.14 (" Loss of Ste'am Gene.rator

Feed") that describes the symptoms that would result frc:s a loss cf main

feedwater control that may have been caused by art integrated control system

(ICS) failure. The procedure has been reviewed by the NRC staff. The operator

is directed to restore feedwater to the steam generators by one of tfiree

methods. The preferred method is described in Section 7.7 of Operating Procedure

A.51 (" Auxiliary Feecwater System"). Section 7.7 directs the operator to:

close tne ICS controlled AFW control valves; start the AFd pumps; and maintain

tne steam generator levels, specifie'd in tne procedure, b manually cperating

the motor driven AF4 bypan valves from the control rocm. In this mcde the

pumps and valves will operate independent of the ICS. The operator is providec

with AF4 ficw rate and steam generator level incications in the control room
.

for each steam generator.

446 076
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Since the AFW bypasa talvac wi'l fully open on a safety features actuation
,

signal (SFAS)*, the operator is provided with instructions on how to take

manual control of'the valves after a' SFAS. NRC staff has conducted an audit

of the operator training and verified that^ the operators have been trained to

carry out those procedures.

.

The NRC staff concludes that the licensee has developed adequate procedures

and coerator training to control AFW flow to the steam generators to specified

values indecencent of the fCS, should a f,ailure of the ICS occur, and therefore,
'

is in compliance with this cart of the Order.

It was also ordered: -

.

"4. Verification that Tecnnical Specification recuirements of AF;W capacity

are in accordance with the accicent analysis will be conductand.

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

.

The licensee has ccnducted the verification that Technic apecificatfrn

requirements of AFW cacacity are in accordance with :ne accident analysis for

the Rancno Seco Nuclear Station. The Tecnnical Specification states, as a

*[The safety features actuation syst'em (SFA5) monitors variaoles to detect
loss of reactor coolant system boundary integrity. Upon detection of ' out-

of-limit" conditions of these variables, it initiates emergency core cooling
(ECC) wnich consists of nign cressure injection (HPI) anc itw pressure
injection (LPI),12acter Builcing cooling and isolation, and Reactor Building
scray systems. Additionally, it starts diesei generators GEA anc 623,, wnicn
are in stancby recundance with the nuclear service buses 4A and 45.]

-
m

n ,a a ,e
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limiting condition for operation, capability to supply feedwater at a process
.

ficw rate corresponding to a decay heat level of 4.5 percent ~cf full reactor

power frcm at lea'st one. of the folicwing means:
,

.

.

(a) a conden 4te pump and a main feed pumn, or
.

(b) a condensate pump, or

(c) an auxiliary feedwater pump.

k&Wiicoxtothelic,ensee,datedMay 16, 1979, statesA letter from e.

that it has performed an analysis of the required AFW ficw rate for the Rancho

Seco Plant which shows that a decay heat level of 4.5 percent of rated power,

plus the heat input frca the RC?s, will require a total ficw rzte to either or -

both steam generators of approximately 750 gpm.
.

Each of the two AFW pumps are si:ed to deliver. 780 gpm to steas generators -

with 50 gpm mini flow in service. This pump capa' city exceeds tina minimum

required AFW flow rate in tne Rancho Seco safety analysis and Technical Specifi-
.

cations. AFW pump capacity, with mini ficw in service, has beect verified by

performing the quarterly "AFW System Surveillance Test" and the " Auxiliary

Feecwater Ficw Indicator Functional Test" (STP 512). The results of these

tests demonstrated that each of the two AFW pumos has the capability to deliver

a minimum of 780 gpm into the steam generators, with mini ficw in service. -

The licensee will reconfirm the minimum AFW flow rate to tne steam generators
,

in a test immediately following startup.

.

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

conclude that the licensee is in compliance with this part of the Order.

.

It was' also ordered that:

"S. Modifie . ions will be made to provide verification in the control

room of AFW flow to each steam generator."

To verify that AFW is being pumped to the steam generators, the licensee has

installed Clampitron Flowmeters on both 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 Clamoitro i Flowmeters consists of

transducers, attached to the AFW piping, connecten to a fTcw display comouter.

On command from the flow display computer, the transcucer t'ransmits an ultra-

sonic beam through the water inside the pipe and the velocity of the beam, as

affected by AFW flow, is analyzed by the flow display computer, which calculates

the AFW flow rate in gpm. The AFW flow rate is displayed in the control room.

A calibration test (5T?-612) was conducted by the licensee to functionally

test the performance of the flowmeters. Performance of this test demonstrated

that the indicated flow rate agreed with the calculated fTow rate within the
.

:20% acceptance criteria specified in -the procedure.
.

.

- Based on our review of. this design modification and test results, we conclude

:nat tne licensee is in compliance with this part of the Order

'
~

446 099-

.

.

.g.



. .

.

.

.
.

:t was also ordered that the licensee:
.

"6. Review and revise, as necessary, the procedures and training for
,

providing alternate sources of water to the suction of the AFT /
". pumps.

.

Control roca alarms are available to alert the operator to perform the manual

transf.er of the AFW supply source from the condensate storage tank (CST) to

the plant reservoir. The CST is designed to seisaic Category I criteria.

~he licensee has reviewed ar.1 revised his Emergency Proceduras 0.10 (" Loss of

Reactor Coolant Flow /RCP Trip"), 0.14 (" Lass of Steam Generator Feed"), and

Operating Procedure A.51 (" Auxiliary Feecwater System") to provide guidance

for the operator to obtain an alternate source of water for the suction of the

AFW : umps. The revised precedures require the operator to " break condenser

vacuum when the level reaches a level alarm point of approximately 29 feet and

to snift 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 bottem of the

tan k. The capacity.of the CST is large enough to provide cooling for about 24

cours before this transfer is required. The shif ?ng to an alternate scurce

of AFW pump suction is accomplished by manually cperating four isolation
'

vaives at a local valve station. The operator has tbout 40 minutes to effect

the transfer- The NRC staff has rev ewed the revised Emergency Proceduresi

*

D. '0 and 0.14 and Operating Precedure A.51 anc concludes that these procedures
'

provice sufficient guicance to the operator for a timely shifting to an alternate

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

446 i 00
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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 rocm annunciation for ali auto start conditions of

the AFW system."

The licensee has provided indicatien for all auto start conditions of the AFW

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

will actuate the annunciator are:
.

(a) loss of all reactor coolant pumes, or .

(b) low discharge pressure (350 psig) on both main feecwater pumps, or

(c) manual starc of the motor driven AFW pumo.

A safety features actuation signal, which will also autcmatically start AFW,

had alreacy been annunciated in the control rocm cefore the current

modificacions. Based on our review of tnis design modification, we conciuce'

that tne licensee is in compliance with :nis part of the Order.
.

*It was orderec that:

4AU 'Ol
.

.
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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 directed, as an immediate action, to verify that the AFW flow

has automatically started on loss of both main feedwater pumps in Emergency

Procedure D.14 (" Lass of Steam Generator Feed") and on loss of all reactor

coolant pumps in Emergency Procedure D.10 (" Loss of Reactor Coolant Flow /RCP

Irip"). 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

tnat the operators are trained in these procedures.
,

Based on review of these procedures, we conclude that the licensee has provided

quicance for timely operator 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 operated level control valves

(a) Fail to the 50% open position ucon loss of electrical pcwer to

kbb
-

.

.
.

9
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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 valves are safety

grade."
.

The licensee has completed its v'erification test for the faiTure made of the

air operated level control 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 to the electric

to pressure converters, one level control valve f ailed to the 50% open position

and the other one failed to the 50% open position, which are acceptable. The

AFW bypass valves are safety grade, motor-ocerated valves which are operated

indepencently from the ICS as discussed in Part 3 above. Sasasi on our review

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

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

with this part of the Order.
.

Based upon our evaluation, we conclude that the licensee has apgraded the

timeliness and reliability of delivery from the AFW system by rarrying out the

actions identified in Enclosure 1 of tne licensee's letter of April 27, 1979,

and therefore, is in compliance wita Item (a) of the Order.
.

Item (b)
.

~

It was ordered that the licensee:

A6o/
i03'-

.

.-
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" Develop and implement operating procedures for initiating and controlling

auxiliary feedwater independent of Integrated Cont.rol System (ICS) control."

We have reviewed the revised procedures for the AFW systen to assure that

there is sufficient guidance for the operator to actuate tine system if the
~

~

automatic initiation failed, and to control steam generata:r levels at the

required values. The review of the procedures focused on werifying that the

operator is directed to observe the proper instruments anci .that the operator

is directed to maintain specific values of parametars by canual control, such

as steam generator levels. The reviaw also determined that the operator

should confirm the validity of the instrument readings of c:ertain key parameters,

such as steam generator levels. The necessary modificatioms to the procedures

to satisfy these requirements were presented to the licensese, and the NRC

staff has varified that the modifications have been incorpcEated in the procedures.

(See fur *Mer discussion of these procedures in part 3 of hem (a.) -

Ine licensee will conduct a startup test at low power (<!576) to demonstrate

the capability to provide and control flow to the steam geraerators using the

AFd bypass valves.

'

During the visit to the site, the NRC staff walked thrcegh -the AFW procedures

with the operators to evaluate whether the procedures were- functionaliy adequate.

In addition, the NRC staff audited a sample of Rancho Seco ccerators to cetermine

if ney were familiar with tne revised procedures and coulci im$lement them
.

correctly. Based on the NRC s.aff audit, we conclude that the revised procedures
~

anc operator. training are satisfactory and therefore, the T'icensee is i,n
.

.

comoliance with I'.em (b) of the Order ,0j[p li o, t
-
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Item (c)

The original Rancho Seco design did not have any direct reactor trips that

would be initiated by a 11 function in the secondary system. To obtain an

anticipatory reactor trip (rather than delaying the trip until a primary

systen parameter exceeded its trip setting) the licensee ccmaitted to install

a hard-wired, control grade, reactor trip on loss of~ all =ain feedwater and/or

turbine trip. The Order requires that the licensee:

" Implement a hard-wired cont ci grade reactor. trip that would be actuated

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

The licensee has added control grade circuitry to Rancho 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 t?ip is to minimize

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

safety valves on the pressurizer. The licensee nas 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 turoine trip is sensec 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 ?ower 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 T.ain feedwater etmo discharge lines). The
,

.

446 105
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pressure switches actuate (close) on low pressure in the header. Power is

su: plied by the same onsite battery source. In order to prevent an inadvertent

reactor trip during startup or shutdcwn, the loss of all main feedwater trip

input is cut out of the circuitry by a keylock switch. The key for this

switch is maintained in the custocy of the shift supervisor and is located in
'

the control room. When'the switch is placed in the " cut-out" position, it is

annunciated on the . main control board. The operating precedures specify when

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

.

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

cf the AC reactor trip breakers. Energizing both of the shunt coils causes a

reactor trip.
~

.

Ine licensee has analyzed tnis additional circuitry with respect to its

incetendence from the existing reactor trip system. They have stated that the

snunt coil is part of tne existing AC reactor trip breaker. Each shunt coil

is powered by a separate Class IE 125 VDC supply and cperates independently

from the 120 VAC uncervaltage trip. coil which receives the safety grace reactor

trip' signal.
'

.

- An NPC inspector has confirmed that the check-out tests for this circuitry

have oeen cccoleted successfully. In addition, the licensee h's ccmmitted toa

;erform a munthly periccic test on the adced circuitry in order to demonstrate
.

its acility ,to ocen tne-AC reactor trip breakers via the shunt coil.'

106
~
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Based on our review of the implemeritation of the trip circuitry, with respect

to its independence from the existing reactor trip circuitry, we conclude that

this addition will not degrade the existing reactor protection system design.
.

Based on the licensee's design modifications and commitment to perform o

monthly ' test on the new circuitry, we conclude that there is reasonable assurance
.

that the system will perform its functici

On the basis of the evaluation above, we conclude that the licensee has ccmolied

with tne recuirements of Item (c) of the Order.

Item ( c')

This item in the Order requires the licensee to: -

.

" Complete analyses for potential small oreaks and develop and implement

operating instructions to define operator action."

In the licensee's letter of April 27, 1979, the licensae committed 06 providing

tne analyses and operating procedures of this requirement.
.

Sabcock and Wilcox, the reactor vendor for the Rancno Seco plant, submitted

analyses entitled, "3 valuation of Transient Behavice and Smail Reactor Coolant

System Breaks in ne 177 Fuel Asseccly Plant" anc supplements to these analyse's

(References 1 th.ough 5). The major parameters used in Onis generic study

,
*

,

*
e

9
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bound the Rancho Seco plant. The staff evaluation of the E&W generic study

ris been completed and the results of the evaluation will be issued as a NUREG

recort in June 1979.
.

A principal finding of our genari'c review is a reconfirmation that Loss-of-Coolant

Accident (LCCA) analyses of breaks at the lowcr end of the small break spectrum

(smaller than 0.04 sq. ft.) demonstrate that a combination of heat removal by

the steam generators, the high pressure injection system and cperator action

ensure adequate core cooling. The AFW system used to remove heat through the

steam generators has been modified to enhance its reliability as distussed in

item (a). The high pressure injection system is capable of providing emergency

core cooling even at the safety valve pressure setpoint. The ability to

remove heat via the steam generators has always been recognized to be an

imcortant consideration when analy:ing very small breaks. Separate sensitivity

analyses were performed assuming permanent loss of all feecwater (with operator

initiation of the high pressure injection system at 20 minutes) and loss of

feedwater for only the first 20 minutas of the accident. Reactor core uncovery

is not predicted for these events. The calculated peak cladcing temperature

was less than 800 F, well below the 10 CFR 50.46 requirement of 2200 F. These

results are applicable to Rancho Seco considering the ability to manually

start the redundant AFW pumos from the control room, assuming failure of
'

automatic AFW actuation. ~

.

Another aspect of the study was the assessment of recent design changes on the

lift 'requency of pressurizer safety anc relief valves. The design changes
.

.

e

.
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included: a change in the setpoint of the pressurizer pc aer 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 installa!. ion of an anticipa-

tory reactor trip on turbine trip and/or on loss of all main feedwater. In

the past, during the turbine trip or loss of feedwater transients, the PORV

lifted. With the design changes the ini.tial pressure inc:rease of these tran-

sients do not result in lifting of this valve. Mcwever, the consequent

depressurization could initiate safety injection which in turn cc ild rc9res-

surize the system and lift the relief valve. It is expechd that the operator

would terainate HPI before tne relief valve or safety valves lift, since the

50 F subcooling criteria would be satisfied at pressures belcw the PORY

setpoint. Also, lifting of both the PORY and safety valves mignt occur in the

case of control red witncrawal or inadvertent boroa dilutnen transients, using

the normally conservative assumptions found in the Chapter '15 safety analyses.

The above design changes do not effect the lift frequency caf the valves. for

these Chapter 15 safety analyses.

5ased on our review of the small break analyses presantad :Dy 5&W, the staff

has determined that a loss of all main feecwater with (a) an isolated PORY,

but safety valves opening and closing as designed, or (b) a stuck coen PCRV

does' not result in core uncovery, provideo either AFV cr 2 HPI pumps is
"

initiated within 20 minutes. Based on the acceptable cons-equences calculated

for small break LCCAs and loss of all main feecwater event.s coupked with the

expected reliability of the AFd and HPI systems, we conclu.ce t'nat the licensee

has complied sith :ne analyses partion of Item (d) of tne Order-

H6 109
'
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To support longer term operation of the facility, requirements will be developed

for additional and more detaileo analyses of loss of feedwater and other

anticipated transients. More detailed analyses of small break LOCA events are

also needed for this purposa. Accordingly, the licensee will be required to

provide the analyses discussed in Section 3.4.1 and 8.4.2 of the recent NRC

" Staff Report of the Generic Assessment of Feedwater Transients in Pressurized

Water Reactors Designed by the Babcock and Wilcox Company" (NUREG 056G).

Further details on these analyses and their applicability to other PWRs and
.

SWRs will be specified by the staff in the near future. In addition, to

assist the staff in developir ; more detailed guidance on design requirements

o.f relief and safety valve "eliability during anticipated transients, as

discussed in Section S.4.5 of the NUREG report, the licensee will be required

to provide analyses of the lift frequency and tecnanical reliability of the

pressurizer relief and safety valves of the Rancno Seco facility.

.

The S&W analyses shcw that some operator action, bcth immediate and folicwup,

is required under certain circumstances for a saali break accident. I=nediate

cperator action is cefined as those actions ccamitted to nemory by the operators

wnich must be carried out as scon as tne problem is diagnosed. Follow up

actions require ocerators to consult anc follow tne steps in written and

acoroved procedures. These procedures must always be readily available in the -

control rocm for the cperators' use. Guicelines were ce" eloped by 3&W to

assist the operating 2&W f acilities in ne ceveictment of emergenby procedures

for the small break accicent. -

.

446 i;O -.
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The " Operating Guidelines for Small Breaks" were issued by B&W on May 5,1979 *

and reviewed by the NRC staff. Revisions recommended by the staff were.

incorporated in the gui'elines. In response to these guidelines, the staff at

Rancno Seco made substantial revisions to Emergency Procedure 0.5 (" Loss of

Reactor Coolant / Reactor Coolant System Pressure") and Operating Procedure B.4

(" Plant Shutdown and Cooldown"). These procedures define the required operator

action in response to a spectrum of break sizes for a loss of-coolant accident

in conjunction with various equipment availability and failures.

'

Emergency Procedure 0.5 (EP D.5) is divided into thres sections. The first

section deals with a small leak within the capability of a makeup pump. In

this case, the operators proceed with an orderly plant shutdown unless pres-

suri:er or makeup tank levels fall belcw prescribed limits. If these limits

are exceeded the reactor is manually tripped and high pressure injection is

initiated.
.

Tne second section of EP D.5 defines the requirec operator action for a small

break not within the- capability of a makeup pump. This section provides the

operator with tne guidance necessary to achieve a safe hot shutdown concition

for a variety of degraced conditions. If all feedwater is lost, a heat removal

path is established by the high pressure injection system through the break

and the pressurizer power ccerated relief valve or tne safety valves. Once

feecwater is reestablished, tna steam generators can be used as a he'at sink.

If the reactor coolant pumes are not availaole, the ocerator is directed to

Operating Procedure 3. 4 (OP 3..t) wnich defines the actions necessary.to ceci

cown tne plant by natural circulation. Acditional guicance is provided in OP
'

.

3.4 if natural circulation is not immediately achievel. .

.~.\4kb I
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The third section of E? 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 automttically

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 LPI system is in operation and providing cooling at a rate in

excess of 10C0 gpm and the situation has been stable for 20 minutes,

or

(2) All not and cold leg temperatures are at least 50 degrees below the

saturation temperature for the existing RCS pressure. If the 50

degrees subccoling cannot be maintained after HP7 cutoff, HPI,shall

be reactuated.

A recuirement to determine and maintain 50 F sutccoling has been incorporated

in all other procedures in wnich HPI has been manually or autcmatically initiated.

These procedures include, " Steam Sepply System Ructure," and " Loss of Steam

Generator Feecwater." Each of these procecures, in addition to the " Loss of-
.

Reactor Coolant / Reactor Coolant System Pressure" procecure, provide ac'ditional

instructions to the operators in the event of faulty or misleading indications.
.

e

kb0 'e '
'

.

.

.

-21-
.



. .

.

.
.

.

A subsequent action statement directs the operators to check alternate instro-

mentation channels to confirm key parameter readings. The Rartcho Seco staff

has made revisions to all of their emergency procedures to include this require-

ment. If feedwater is not initially available following a transient or accident,

core cooling is maintained by ficw from two HPI pumps and relief through the

PORV, which is opened by the operator. Under these degraded cooling conditions,

the pressure-temperature limits considered in Figure 3.1.2-2 of the Technical

Specifications are not applicaole to the ensui.ng depressurizaticri and cooldown

because these limits were developed for normal and upset operating conditions

only. Density differences between the downcomer and reactor care will cause

recirculation flow between the core exit and downcomer via the vent valves.

Mixing of the hot core exit water with the cold HPI water will provide suffi-

ciently warm vessel temoeratures to preclude any significant t.mermal shock

effects to the vessel. Subsequent restoration of AFW would depressurize the

reactor coolant system to below 600 psi where pressure vessel fategrity.is

assured for any reasonable tnermal transients that might subscently occur.

We concluce that further reliability analyses are needed as pad of the

long-term requirements of the Order to confirm tnat AFW can be restored (if

lost) in a reasonable period of time. S&W has agreed to provide a detailed

thermal-mechanical recort on the benavior of vessel materials for these extreme

conditions, to be applicable generical]y to tr.e Oconee class of plants, which

includes Rancho Seco. -

.

The " Loss of Reactor Coolant / Reactor Coolant System Pressure" ;5rocedure was '

reviewed by the NRC staff to determine its conformance with the S&W guidelines.

Comments generated as a result of tsis review were incorporated in a further

revision to the procedure. A member of the NRC staff walked through this *

-22- , . - -
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emergency procedure ii the Rancho Seco control room. The procedure was judged

to provide adequate guidance to the operators to cope with a small break

loss-of-coolant accident. The instrumentation necessary T.c diagnose the

break,. the indications and controls required b/ the action statements, and the

administrative controls which prevent unacceptable limits from being exceeded

are readily available to the operators. . e conclude that the operators shouldW

be able to use this procedure to bring the plant to a safe shutdown condition

in the event of a small break accident.

.

An audit of seven of 14 licensed operators and senior operators 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 iRancho Seco staff

has conducted special training sessions for the operators en the concept and

use of E? 0.5. The audit revealed that, except for one deficiency, the,

operators had sufficient knowledge of the small break phencmenon and the

requirements of the procedure. This deficiency, verificadon of natural

circulation, was brougnt to the attention of the piant s:Mf. Each licensed

indivicual received additional training in this area by the plant training

organization and General ?nysics Corporation. They also : eceived training on

the revisions made to E? D.5 as a result of the NRC review. This additional'
.

training has been ccmoleted and verified by the NRC staff ~.
.

The accit of the operators also included cuestioning about one-TMI-2 incident

and the resulting design cnanges mace at Rancno Secc. The discussions covered
'

,
*

,

.
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the initiating esants of the incident, the response of the plant to the simul-
.

taneous loss of feedwater and small break LOCA (PORV stuck open), and the

operational actions that were taken during the course of the incident. We

identified a deficiency in interpreting the initial secuence of the TMI-2
'

incidant on the part of several of the operators. Additional 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 happened at Rancho Seco. We also

concluded they have adequate knowledge of subcooling and saturated conditions

and are able to recognize each in the primary coolant system by various

methods. The AFW system was also discuss'ad during the audit to determine the

operators' ability to assure proper starting and operation of the system

during normal conditions, as well as during adverse conditions such as loss, of

offsite power or loss of normal feedwater. The long term operation cf the

system was examined a evaluate the operators' ability to use avai Table manual

controls and water supplies. The level of understanding was founo to' be
,

sufficient to assure proper short and long term AFW flow to the steam g nerators

In addition to the oral audit conducted by the NRC, the licensee administered

a written examination to all licensed personnel. Individuals scoring less .

than 90 percent on the exam will receive additional training and will not

asst.me licensed duties until a score of at least 90 percent is attained on an

equivalent, but $ifferent exam. The written exam and the grading.was audited'
'

.

by the NRC staff and judged to be satisfactory. The staff Will also review

446 115-
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all subsequent results and records as part of the normal inspection function

of the Rancho Seco requalification program. We' conclude-that there is adequate

assurance that the oper.ators at Rancho Seco have and will continue to receive

a high level of training concerning the TMI-2 accident and the consequent
.

~ impact at their station.

.

Based' on the foregoing evaluation, we conclude that the licensee has complied

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

.

Item (e) '

The Order requires that the licensee:
.

" Provide for one senior licensed opericor assigned to tne co'ntrol rocm

who has had TMI-2 training on the B&W simulator."
.

-

.

The licensee has confirmed that this item of the Order has been completed and

nas further committed that all reactor operators and senfer reactor cperators

will have completed the TMI-2 simulator training at S&W by June 21, 1979.

This training consists of a class discussion of the TMI-2 event followed uy a

decenstration of the event on the simulator as it occurred and the proper
~

actions that should be taken to control the accident. The class discussion is-
-

aucut four nours long and the remainder of the session is condu ted on the
_

'

simulator. The TMI-2 event, including ocerational errors, is descastrated to

eacn operator. The event is again initiated and the operators are given

" hands on" experience in successfully regaining ccntrol of the plant by several
~

-

.

. 446 li6-20- -

.

.

.



. .
.

.. . ,
e

methods. Other transients which result in depressurization and saturation
.

conditions are presented to the operators and they must manetsver the plant to

a stable,' subcooled condition.
.

Bas.ed on the above commitment by the licensee, we conc'lude that the licensee

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

Conclusion'

.

.

We conclude that the actions described above fulfill the requirements of our

Order of May 7,1979 in regard to Paragraph (1) of Section I'/. The licensee
,

having met the requirements of Paragraph -(l) may restart Ranc:50 Seco as provided

by Paragraph (2). Paragraph (3) of Section IV of the Order re:caihs in force

until the long term modifications set forth in Section II of the Order are

completed and approved by the NRC. .

.

.

.

.

.

.

-

.

- '

446 li7
Dated at Bethesda, Maryland
this 192 day of June 1979. .
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