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INTRODUCTION
By Order dated May 7, 1979, (ihe Order) the Sacramento Municipal Utility _
District (SMUD or licensee) was directed by th; NRC to take certain actions
with respect to Rancho Seco Nuclear Generating Staticn. Prior Lo 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 saveral human errors that
contributed significantly to the severity of the event. All holders of operating
Ticenses were sdbsequently instructec 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).* Sut:equently, an
additional bu]le;in was issued by IE which instructed holders of operating
licenses for B&W designed reactors to take further actions, including immediate
changes to decrease the reactor high pressure trip point and incriase the

pressurizer power-operated relief valve (PORV) setting.

TheANRC staff identified certain other safety concerns that warranted additional
short-term design and procedural changes at cperating facilities having B&W
designed reactors. These were identified as items (a) through (e) on page 1-7
of the "Office of Nuclear Reactor Regulation Status Report to the Commission
dated April 25, 1379. After a series of discussions between the NRC staff ang
the licansee concerning possible design modifications and changes in operating
procaedures, the licensee agreed, in a letter datec April 27, 1579, to perform
promptly certain actions. The Commission found that operaticn of the plant

*[1E Bulletins Nos. 79-05 (April 1, 1879), 79-0%A (April 5, 1878), and 79-058
(April 21, 1979) apply to all B&W facilities.]
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sa0uld not be resumed until actions described in paragraphs (a) through (e) of
paragraph (13 of Section IV of the Ordef were satisfactorily completed.

Our evaluation of the licensee's compliance with items (a)_through (e) of
paragraph (1) of Secticn 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 &, 1979, and numercus discussions with the
licensee's staff. Confirmation of design and procedure changes was made by
members of the NRC staff at the Rancho Seco site. An audit of the Rancho Seco
reactor operators was also performed by e NRC staff to assure thay the

design and procedure changes wer: understood a~d were being correctly implemented

by the operators.
EVALUATION

Item a

It was ordered that the licensee tike the following action:

@pgrace the timeliness and reliability of celivery from thedMMRRRERTY
@poater-Sgstex oy carrying out actions as identified in Enclosure 1 of

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

The Ranche Seco auxiliary feedwater (AFW) design has one turbine/metor tancem

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



cf offsite power, and one motor-driven AFW pump (P-319) that is automatically
started, but must be manually transfefred to a vital AC bus if offsite pcwer
is lost. The turbine/motor driven pump will be manually started, according to
procedure, from a vital AC bus if the turbine &rive fails. By reference above
to Enclosure (1) of the licensee's letter of April 27, 197?, it was ordered

that the licensee:

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

ensure timely and proper SRArticg »f SOLOL Ao AwGLiterrdeed
SRE TARY) pune(SICRnCE N e s cpon loss of offsite powe ="

The Ticensee has emyelsped Seciien .5 mf. Opersting frecedrs A St Surriiary
&peowater Systea") to provide specific direction for the operator on the steps

required to locad motor driven pump P-319 on nuclear service bus 4A and to

secure the steam to the turbine on the dual-drive pump P-318, ir the event of

“ inoperability of the steam 4rive, and load the motor drive on nuclear service

bus 43. @ypess keys are required to complete the connection of the auxiliary
feedwatar pump motors to the dlesel powered buses (nuclear service buses 4A

and 48); these keys are available in the office adjacent to the contro)l room.
Emergency Procedure 0.1 ("Lcad Rejection") directs the cperator to use Operating
Procedure A.51 if main feed pump operation cannot be maintained. The NRC

staff verified that the cperators are knowledgeable in the procedure for

loading the AFW pumps on the vital AC buses. The NRC staff concludes that the
licensee has adequate procedurss and the operators are trained to start tne

AFW systom “<om diese! pewered buses upon loss of offsite power or load rejection

and therets: 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;veillancc test mode, procedures
will be implemented and training conducted to previde an epmmabemsaly
M ReCeSSATY Wilves SAPNeAt TOBACT I CILIONS waN T S satasisang
during the surveillance mode to carry out the valve alignment changes

upon AFW demand events."

pver i lance Procedures SR 200 9iA s eP210: 018 are used for the quarterly
surveillance and inservice testing of auxiliary feed pumps P-318 and P-319:
rispectively. Tﬁese procedures have been revised to include the follewing
statement; “Station an operator at FWS-055, auxiliary feedwater system full
flow recirculaticn valve in continuous communication with the control room

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

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

for FWS-0S5) to the "Locked Valve List" (SP 214.03). The licensee has also
incorporated independent verification of valve lineups following surveillance

testing and/or maintenance of the AFW system.

The NRC staff has reviewed SP 210.07A and SP 210.018 to verify that the procedures
contain specific directions to return each valve that was operated during the
conduct of the surveillance test to its proper pesition. The local cperator

has to close a valve (FWS-PS3) when so instructed by the control room operateor



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.

[t was ordered that:

“3. Procecures will be deve?kﬁ Jupﬂ&enhd“aw—*t\‘ﬂ»h’!‘?lmw
to provide for gortrol of stean generator-leve) by wswwlmalety
@r:de AFW bypass walves in the sweat thxt iCS steam gensrator-leve ]
ﬁ!-v'-of%ﬂo. !

The licensee has developed Emergency Procadure 0.14 ("Loss of Steam Generator
Feed") that describes the symptoms that would result from a loss of main

* feedwater control that may have been caused by an 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 three
methods. The prefarred method 15 descrifed 10 mhibistest -PerStONr SNSRI+
AETRAE T tary Teedwater Sustan"). Section 7.7 directs the operator to:
&ese-3oqiCS comtrul ied AFW comtrul valves, Rart he AfW pump:; and SEESTIE
e Shead generaterdevels, scecifiad in the procedure, by manually ocperating
the GETON.Griven AFW DYCass weives from the cemtrol Toom. [0 this mode the
pumps and valves will operate independent of the ICS. The operator is provided
with AFW flow rate and steam generator level indications in the control room

for each steam generator.



Since the AFW bypass valves will fully open on a safety features actuation
signal (SFAS)*, the operator is pro;{Aed 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 operator training to control AFW flow to the steam generators to specified
values independent of the ICS, should a failure of the ICS occur, and therefore,

is in compliance with this part of the Order.

It was also ordered:

"4, werification that Techmical Specification requiresents—of “AFW tapacity
are in accordance with the accident analysis will be conducted.

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

The licensee has conducted the verification that Technical Specification
requirements of AFW capacity are in accerdance with the accident analysis for

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

*[The safety features actuation system (SFAS) monitors variables to detect
loss of reactor coolant system boundary integrity. Upen detection of "out-
cf-Timit" conditions of these variables, it initiates emergency core cooling
(ECC) which consists of high pressure injection (HPI) and low pressure
injection (LPI), Reactor Building cooling and isolation, and Reactor Building
spray systams. Additionally, it starts diesel generators GEA and GEB, which
arz in standby reduncance with the nuclear service buses 4A and 48.]



limiting condition for operation, i1ity to supply feedwater at 3 gEEE—
B2 dec cay heat mwm
mmm. -
(a) a condensate pump and a main feed pump, or -
(b) a condensate pump, or

(c) an auxiliary feedwater pump.

A lTetter from Babcock & Wilcox to the licensee, dated May 16, 1979, states
that it has performed an analysis of the required AFW flow rate for the Rancho
Seco Plant which shows that wiedecay-hest Cm.ﬁw,
s e heal inpul (rom the 4LPs,-will TeqQUIre S -<otal Fioaw-ralee-eTther ¥-
Seth steam generators of spproximateiy <760 gpm.

#ach 0f the @wo AW pumDs are sized to deiiver 750 gpa-tosstean geneTELOrs

| R 60 gpm wini flow in serwice. - Thic rump capacity exceeds the minimum
required AFW flow rate in the Rancho Se:o safety analysis and Technical Specifi-
cations. AFW pump capacity, with mini flow in service, has been TSN &
performing the guarterly 'dFW Systam Surveiliamca iest' :nd the gemeriiary i
Reduater Flow indicator fenctionat dest“=(STP $i2). The resu’ts of these
tests demenstrated that each of the twe AFW pumps has the capability to deliver
a minimum of 780 gpm into the steam generators, with mini flow in service.

B IS BE WY saconfirm the winfaum AFW Tlow rate te the Steam denerito-s

& 3 Lo MRt iateTy ¥aTlowing Startie.




Fased 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, Modifications will be made to provide ggification o tha TONTIST
rsom uf AFwW fiow to sach 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,
downst zam of the AFW contrel valves, so that the actual flow rate to each
steam generator QiH be measured. The GRampitron Flowmeterg consists of
transducers, attached to the AFW piping, connected to a flow display computer.
On 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
“ affected by AFW flow, is analyzed by the flow display computer, which calculates
the‘AFw flow rate in gpm. The AFW flow rite is displayed in the control room.
St Tibration test (STP-612) was comaucted by the licensse to functionally
test the performance of the flowmeters. Perfcrmance of this test demonstrated
that the indicated ficw rate agreed with the calculated flow rate within the
+20% acceptance criteria specified in the procedure.

Based cn our reviaw of this design modification and test results, we conclude

that the licensee is in compliance with this part of the Order.
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It was also oruered that the licensee:
“g. Review and revise, as necessary, the procedures and training for

providing shtevmata sources of water 1o the suction uf the XFwW
ns'll

Control room alarms are available to alert the operator to perform the manual
transfer of the AFW suprly source from the eondensate storage tamk TCST) to
the phemt reservoir. The CST is de:igned to seismic Category I criteria.

The licensee has reviewed and revised his Emergency Procedures 0.10 ("Loss of
Reactor Coolant Flow/RCP Trip"), D.14 ("Loss of Steam Generator Feed"). and
Operating Procedure A.51 ("Auxiliary Feedwater System") to provide guidance
for the operator to obtain an alternate source of water for the suction of the
AFW pumps. The revised procedures require the operatc: to break condenser

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

" to shift the AFW pump suction to the plant reservoir when the CST level is

down to a second alarm point of approximately 3 feet from the bottom of the
tank. @m ZApAcitywT e TST 4s large snough 1O Drowids Toe ) IRg Fer-abect 2t
Ssurs before this transter 1s seguired. The shifiing %o an alternate source
of AFW pump suction is accomplished by manually operating four isclation
valves at a lTocal valve station. Tas ooeratowr Bas 2ooort Himicstys eI wTiert ¥

em-xrasrer.; The NRC staff has reviewed the revised Emergency Procedures

w

D0.10 and D.'4 and Operating Procedure A.S1 and concludes that these procadure
provide sufficient guidance to the operator for a timely shifting to an alternate

water source for the AFW pumps, before the CST is emptiad.
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The NAC staff has verified that the control room operatars are properly trained
to carry out these procedures. We conclude that the licensee has complied

with the requiremehts of this part of the Order. -
It was also ordered that: .

"7. Design review and modification, as necessary, will be conducted to
@rovide control room annunciation for ali auto start ceaditions of
We AFW system. '

The licensee has provided indication for all auto start conditions of the AFW
system on an annunciation panel inside the control room. The geaitioRssfiicy
@il actuate the ammunciator are:

(a) wss of all reactor coolant pumps, or
(b) @w discharge pressure (850 psig) on %0oth main fesdwater pumps, dr
(c) @anual start of the sotor dariven Afw pump.

A pafety features actuation signal, which will also automatically start AFW,
had already been annunciated in the control room before the current
modifications. Based on our review of this design modification, we conclude

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

t was ordered that:

-10+
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"8. Procedures-will be developed and implemented and triining conducted

to provide guidance for timely sperator-wserification ef oy ertEsetis

Wetiationawf AFW " i _
The conditions that will automatically initiate auxiliary feedwater are adequately
described in aperating Procedure A.S1, (“Auxtiiary FeedwatarSystem’). The
operators are directed, as an immediate action, to verify that the AFW flow
has autematically started on loss of both main feedwater pumps in Emergency
Procedure D.14 ("Loss of Steam Generator Feed") and on loss of all reactor
coolant pumps in Emergency Procedure D.10 ("Loss of Reactor Coclant Flow/RCP
Trip"). Both procedures require the following immediate actions by the operator:
\@rify that the auxiliary feedwater pumps have ewtosaticaily starteg; that
there is §low to the steam generators; and that thgproper steam gemerator
\@vels are being maintained. The NRC staff has perfarmed an audit and verified

that the operators are trained in these procedures.-

Based on review of these procedures, we conclude that the licensee has provided
guidancs for timely operator verification of any autematic 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 %o the €0X oven position woon.dess of eiectricai power 0



the elecirical to pressure converter, and (b) Fail to the wikpes
position upon |emrEITWETTTCe 3ir. The AFW by, 255 valves are swew
soage., | ‘ - .

The licensee has gempleted jks werificationeest for the failure mode of the

air operated level control valves. The test results show that both air operated
level control valves fail to the 90X wpen-position on-jossofmuw pressure

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

to pressure converters, one level control valve failed to the S mpmmrpeosytion
and the other one failed to the GOX open pesition, which are acceptable. The
N Oypass saives are safety grade, g@tor-gperated valves which are operated
independently from the ICS as discussed in Part 3 above. Based 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 Ticensee is in compliance

with this part of the Order. -

Based upon our evaluation, we conclude that the licensee has upgraded the
timeliness and reliability of delivery from the AFW system by carrying out the
actions identified in Enclosure 1 of the licensee's letter of April 27, 1978,

and therefore, is in compliance with Item (a) of the Order.
{tem (b)

4
-

t was ordered that the licensea:
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“Develop and implement cperatin

GEdures for RS IRy Ty

we have reviewed the revised procedures for the AFW system to assurs that

there is sufficient guidance for the operator to actuate the system if the
automatic initiatten failed, and to control steam generator levels at the
required values. The review of the procedures focused on verifying that the
operator is directed to observe the proper instruments and that the operator

is directed to maintain specific values of parameters by manual contrel, such

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

should confirm the validity of the instrument readings of certain kéy parame‘ers,
such as steam generator level:. The necessary modifications to the procedures
to satisfy these requirements were presented to the licensee, and the NRC

staff has verified that the modifications have been incorporated in the procedures.

(See further discussion of these procedures in part 3 of Item (a.)

Weriicensee wiil conguct & Startup sest @t iaw powerf<isl)-tu -desonstrate

e wspadTi ity 1o Drowoe end COBLIO| fiow B0 10 Sieas geceralors wsiag tae

& pypass valves. |

Ouring the visit to the site, the NRC staff walked through the AFW procedures
with the operaters to evaluate whether the procedures were functiona'ly adequate.
In addition, the NRC staff audited a sample of Ranche Secc operators to determine
if they were familiar with the revised procadures and cuuld implement them
correctly. Based on the NRC staff audit, we conclude that the revised procedures
and cperator training are satisfactory dnd therefore, the licensee is in

comp'iance with Item (b) of the Order.



Item (¢)

The original Ranche Seco design did not ha(e any direct reactor trips that
would be iniéiated by a malfunction 1n the secondary s&stem. To obtain an_
anticipatory reactor trip (rather than de?ayiné the trip until a primary
system parameter exceeded its trip settinj) the licensee committed to install
a hard-wired, control-grade, reactor trip on loss of all main feedwater and/or

turbine trip. The Order requires that the licensee:

"Implement i gmrd-wired controi-gr zoe reactor trin that would be 2ctuated
on joss of main -feeowater amt/or turptne trip.”
The licensee has added control-grade circ.itry to Rancho Seco, wh{ch 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 trip is to minimize
the potential for opening of the power-operated relief valve (PORV) and/or the
- safety valves on the pressurizer. The licensee 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/er 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/cr gerc :tor. GwerT3s SPppiied Oy an
@mste satisry source.

The loss of all main feecwater is sensad by @mo mewly Tnstaiied pressore
@rtiches @UETIN 2aCh OF The Two BI1n Teadwaler DumD TiS(ialgs ++nes ). The

-14-



pressure switches actuate (close) on low pressure in the header. Pcwer is
supplied by the same (geile patiary wource. In order to prevent an inadvertent
reactor trig during stértup or shutdown, the Sessoefwti ssie-tssoatarsEny

mmmum The key for this

switch is maintzined in the custody of the shift supervisor and is located in
the control room. When the switch is placed in the "cut-out" position, it is
@onunciated on the sain controi poard. The operating procecures specify when

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

Either signal (turbine trip or loss of all main feedwa‘'er) will actuate a
reactor trip relay, which in turn provides an input to both of the shunt coils
of the AC reactor trip breakers. Energizing both of the shunt coils causes a

reactor trip.

" The license2e has analyzed this additional circuitry with respect to its
independence from the existing reactor trip system. They have stated that the
shunt coil is part of the existing AC reactor trip breaker. Each shunt coil
is powered by a separate Class IE 125 VOC supply and operates independent]y
from the 120 VAC undervcltage trip coil which receives the éafety-grace reactor
trip signal.

BB WL easpeciar -Mas<coaiirmed Ghat the checx-oel tesis for TWNISTIFCUTLY
Pive bega sempioted swccessfully. In addition, the licenses has committed to
perform 2 gmmeady periodic test on the added circuitiry in order to demeonstrate

its ability to cpen the AC reactor trip btreakers via the shunt coil.



Sased cn our review of the impiementation 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 protaction system design.

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

that the systam will perform its function.

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

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

Item (d)

This item in the Order requires the licensee tc:

“Compiete analyses for potentiai smali breaks and develop and implement

operating instructions to define operator action."

In the licensee's letter of April 27, 1979, the licensee committed to previding

the analyses and operating procedures of this requirement®.

Babcock and Wilcox, the reactor vender for the lancho Seco plant, submitted

analyses entitied, wzivatton-of $ranmstent Sehavior and Smati- ReactorCoolant
aystem Bradks ¥n the 177 fuel Assembly Plant” and sunnlements to these analyses

(References 1 through 6). The major parameters used in this generic study



bound the Rancho Seco plant. The staff evaluation of the BiW generic study
has besen completed and the results of the evaluation will be issued as a NUREG

repert in June 1979. ' ~ -

A principal. findirg of our generic review |sgrrecswfirsiiion thettoss-al ~Caniant
SErraent {LUlA} anaiyses of Dreaxs 4l <he Jower-end-of tne -sexii orsalEDecCtruN
@salier-than 0.04 sq. ft.) demonstrate that a comdination of AHeat Pemcxaiy |
@€ sleaa generators, the high pressure injection systes jmmm
agnsure adequate core ccoling. The AFW system used to remove heat through the
steam generators has been medified to enhance its reliability as discussed in
_item (a). The high pressure injection system is capable of providin§ emergency
core cooling even at the safety valve prescure setpoint. The ability to

remcve heat via the steam generators 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 t*. high pressure injection system at 20 minutes) and loss of
feedwater for .niy the first 20 minutes of the accident. Reactor core uncovery
is not predicted for thess events. The calculated peak cladding temperature

was less than 800°F, well below the 10 CFR 50.46 reguirament of 2200°F. These
results are applicable to Ranchc Seco considering the ability to manually

start the redundant AFW pumps from the control rocm, assuming failure of

automatic AFW actuation. .

Ancther aspect of the study was the assessment of ‘recent design changes on the

1ift frequency of pressurizer safety and relief valves. The design changes



included: a change in the setpoint of the M_E;"-Mf
valve (PORV) fwﬁ.'ﬂoe in the W
trip Set:oini from‘w.psi; and the installation of an anticipa-
tory reactor trip on turbine trip and/or on loss of all main feedwaler. In
the past, during the turbire trip or loss of feedwater transients, the PORV
lifted. With the design changes the initial pressure increase of these tran-
sients do not result in lifting of this valve. However, the consequent
depressurization could initiate safsty injection which in turn could repres-
surize the systam and 1ift the relief valve. It is expected that the operator
would terminate HPI before the relief valve or safety valves l1ift, since the
50°F subcooling criteria would be satisfied at pressures below the PORV
setpoint. Also, lifting of Scth the PORV and safety valves might occur in the
case of control rod withdrawal or inadvertent boron dilution transients, using
the normally conservative assumptions found in the Chapter 15 safety analyses.
The above design changes do not effect the lift frequency uf the valves for

”~

* these Chapter 15 safety analyses.

Based on ocur review of the small breck analyses presentad by 3&W, GEEEETY L
gt oeteTmined that @409y of il Win Yeeoweter wilh (@) en-¢seiatesPORY, ~
UL salely vRives CPenIag Whe CHISIAG as Wesgned - 9r X0 WXIucK URerPORY
®es wot resuit 18 Core EOCOVSTY, Orovided wither AFW wr2 WPl pamps ST

Sxitiated withvw 20 minutes. Based on %the acceptable consaquences calculated

for smali break LOCAs and loss of all main feedwatar avents coupled with the

xpected reliability of the AFW and HPI systems, we conclude that the licensee

has complied with the analyses portion of Item (d) of the Order.



To support longer term operation of the facility, requirements will be developed
for additional and more detailed anafyses of loss of feedwater and other
anticipated transients. WWW
oo et Somathic purpase. - ACCOTTING Iy, ~the {iCensee witiwe-required 1o
Wovige Lhe ahdiyses discussed +a Section 8.4. jrand 8.4.< @ Lhe-recent NRC,
W.hoort of the Generic Assessment of Feedwater lransients<n Pressurized
sater Reactors fesigned Dy the Babcock and Wilcox Company“ {NURSG 0560).
Further details on these analyses and their applicability to other PWRs and
8WRs will be.specified by the staff in the near future. In addition, to
@s1st the staif in developing more detaited guidance oa design requirements
f Telief and safety valve reliability during anticipated transients, as
@iscussed in Section 8.4.6 of the HUREG report, jive diceasee wiih-be veguired
t@provide analyses of the 1ift frequency and mechanical reliability of the

gressurizer relief and safety valves sf the Rancho Seco facility.

- The B&W analyses show that some operator action, both immediate and followup,
is Eequired under certain circumstances for a small break accident. Immediate
operator action is defined as those acticns committed to memcry by the operaturs
which must be carried out as scon as the problem is diagnosed. Follew-up
actions require operators to consult and follow the steps in written and
approved procadures. These procedures must always be readily available in the
centrol room for the cperators' use. Guidelines were develcped by BaW to
assist the cperating 8&W facilities in the development of emergency procedures

for the small break accident.
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The "Crarating Guidelines for Small Sresaks" were issued by 3&w on May 5, 1979
and reviewed by the NRC staff. Revisions recommended by the staff were

inzi porated in the guidelines.  In respsonse to these guicelines, the staff at
Rancho Seco made substantial revisions to Emergenhcy Procedure 0.5 ("Loss of
Reactor Coolant/ Reactor Coolant System Pressure") and Operating Procedure B.4
("Plant Shutdéwn and Cooldown"). These procedures define thé required aperator
action in response to a spectrum of break sizes for a loss-of-coolant accident

in conjuncticn with various equipment availability and failures.

Wmergency Procedure 0.5 (EP 0.5) is divided i~ three sections. The @drst -
@ection deals with a small leak githin the capaoiiity of agmaxeup pump. In
this case, the operators proceed yith an orderly plant shutdown unless pres-
surizer or makeup tank levels fall below prescribed limits. If these limits
are exceeded the reactor is manually tripped and high pressure injection is

initiated.

The ggcond section of EP D.5 definac the required operator action for a small
Sreak get within the capanility of & maxeup pump. This section provides the
cperator with the guidance necessary to achieve a safe hot shutdown condition
for a variety of degraded conditions. If all feedwater is lost, a heat remova)
path is established by the high pressure injection system through the break
and the pressurizer power-operated relief valve or the gafety valves. Once
feedwater is reestablished, the steam generators can be used as a heat sink.

If the reactor coclant pumps are not available, the cperator is directed to
Cperating Procedure 8.4 (OP B.4) which defines the actions necessary to cool
dewn the plant by natural circulation. Additional guidance is Erovided in OP

8.4 if natural circulation is not immediately achieved.

.~
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m In this case the system depressurizes to the point of low

I

I
The Lhisdeeee®®n of -EP 0.5 cefines the actions necessary in the event of a
pressure injection.

rm&mﬂm Qigh pressure injection is mluﬂwy
mtiated, the sperators are specifically mmm

Saximam HPL flow uniess one of the following criteria are met:

(1) The LPI system is in operation and providing cooling at a rate in

excess of 00 gpm and the situation has been stable forghiwremtes,

or

(2) A1l hot and cold leg temperatures are at least @0.gegreesrbelow the
gaturation temperature for the existing RCS pressure. If the 50
degrees subcooling cannot be maintained after HPI cutoff, HPI shall

be reactuated.

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

in all other procedures in which HPI has been manually or automatically initiated.
These procedures include, "Steam Supply System Rupture," and "Loss of Steam
Generator Feedwatar." Each of these procedures, in addi:icn to the "Loss of
Reactor Coclant/Reactor Coolant System Pressure” pro cedure, provide additional

instructions to the operators in the event of faulty or misleading indicatiens.
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A subsequent action statement directs the operators to check zlternate instru-
mentation channels to confirm key parameter readings. The Rancho Seco staff

has made revisions to all of their emergency procedures to include this require=
720t @F SweOwaler A SO0L aRilialiy avallagis (0liowiimg A Aransieal SEaecCIGecl.
@re <ooking is maintained Dy flow.frog two nfl pumps and relief Shrough thecs
WORY | which is epened by Lbe operator. MM,
e pressure-temperature iimits coasidered in Figure 3,1.2-2 of the lechnical
$pecifications are not applicable to the ensuing depressurization and ceoidown
Mecause these limits were developed for normal and upset operating conditions
@mly. Density differences between the downcomer and reactor core will cause
recirculation flow between the core exit and dowrcomer via the vent valves,
Mixing of the hot core exit water with the cold HPI water will provide suffi-
ciently warm vessel temperatures to preclude any significant thermal shock
effacts to the vessel. {mbsequent pestoration of AFW wouid depressurize the
geactur coolant system to below 00 psi wnere pressure vessel integrity is
- &gsured for any reasonable thermal transients that might subsequently woccur,

We conclude that farther reliability anaiys=s are needed as pari of the

g Lerm requirements of the (ser-3s corfirm that AFW can be restovad ¢5F
@st) In a reasonable pericd of Lime. ' Mas wgreed Lo provide e metatieq
Lgermai-msechanical report on the dehsvicr of wessa! materials four these axtreme
wsnditions, to be applicable gerericaliy to the Jconee class of plants, wnich

wc ludes Rancho Seco.

The "Loss of Reactor Coolant/Reactor Coolant System Pressure” procedure was
reviewed by the NRC staff to detarmine its conformance with the 3&W Juidelines.
Comments generated as a result of this review were incorgorated in a further

revision to the procedure. A menber of tha LRC :*aff walked *'irough this

[ f . ,’h e N
'L.’ g “
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gmergency procacure in the Rancho Secc cantrol room. The procedure was jucdged
to provide acequate guidance to the operators to cope with a small break

loss-of-coolant accident. The instrumentation necessary to diagncse the

.

break, the indications and controls required by the action statements, and the
administrative controls which prevent unacceptable limits from being exceeded
are readily available to the operators. We conclude that the oparators should
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' understanding 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 cperators on the concept and

-use of EP 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, verification of natural
circulation, was brought to the attention of the plant staff. Each licensed
individuai received additional training in this area by the plant training
organization and General Physics Corporation. They also received training on
the revisions made to EP 0.5 as a result of the NRC review. This additional

training has been ccmpleted and verified by the NRC staff.

The audit of the operators also included guestioning about the TMI-Z incident

and the resulting design changes made at Rancho Seco. The discussions covered
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the initiating events of the incident, the respense of the plant to the simul-
taneous loss of feedwater and smal)l break LOCA (PORV stuck open), and the

operationai actions that were taken during the coursa of the incident. WC.
jdentified a deficianc,; in interpreting the in}tial sequence of the TMI-2
incident on-the part of several of the operators. Additional training has
been conducted in this area by tha plant staff and their consultant and

verified by the NRC staff.

Otherwise, we found their level 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 discussad 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 of the

system was examined to evaluate the operators' ability to use available manual
controls and water supplies. The level of understanding was found to be

sufficient to assure proper short and long term AFW flow to the steam generator:.

In addition to the oral audit conducted by the NRC, the licansee administered
a writtan examination to all licensed personnel. Individuals scoring less
than 9C percent on the exam will receive additicral training and will nct
assume licensed duties until a score of at least S0 percent is attained on an
equivalent, but different exam. The written exam and the grading was audited

by the NRC staff and judged to be satisfactory. The staff will also review
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all subsequent results and rsccrds as part of the ncrmal insgection function

of the Rancho Seco requalification program. we conclude that there is adequate
assurance that the operators at Rancho Seco have ana will continue to recgjve

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 [tem (d) of the Order.

[tem (e)

The Order requires that the licensee:

“grovice for one senior licensed operaztor assigned .to the .cantrol.-room
who has had TMI-2 training on the BAW simulator."

The licensee has confirmed that this item of the Orcer has been completed and
has further committed that all reactor operators and senior reactor operators
wil have completed the TMI-2 simulator training at B2W by June 2377979

This training consists of a class discussion of the TMI-2 event followed by a
demonstration of the event on the simulator as it occurred and the proper
acticns that should be taken to control the accident. The class discussion is
about four hours long and the remainder of the session is conducted on the
simulator. The TMI-2 event, including cperational errors, is demonstrated to
2ach operator. The event is again initiated and the cperators are given

"hands-un" experience in successfully regaining control of the plant by several
Yy reg Y



methods. Other transients which rasult in depressurization and saturation
conditions are presented to the cperators and they must mansuver the plant to

a stable, subcocled condition.

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

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

Conclusion

We conclude that the actions described above fulfill the reguirements of our
Order of May 7, 1979 in regard to Paragraph (1) of Section IV. The licensee
having met the requirements of Paragraph (1) may restart Rancho Seco as provided
by Paragraph (2). Paragraph (3) of Section IV of the Order remains in force
until the long term modifications set forth in Section II of the Order are

completed and approved by the NRC.

Dated at Bethesda, Maryland
this 19th day of June 1979.
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