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NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C, 20555

September 28, 1982
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MEMORANDUM FOR: Gus C. Lainas, Assistant Director
for Operating Reactors
. ﬁ . Division of Licensing
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FROM: Joel J. Kramer, Deputy Director
Division of Human Factors Safety

SUBJECT: PRESSURIZED THERMAL SHOCK AUDIT REPORT
TURKEY POINT PLANT, UNIT 4

‘We have completed our audit of the Turkey Point Plant, Unit 4 procedures
and training on pressurized thermal shock (PTS) and the audit report is
_enclosed. The audit report should be forwarded to the licensee for
information. Based on the results of the audit, we feel the Turkey Point
.operations personnel are capable of dealing with PTS.
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The audit was conducted by personnel from Battelle Corporation.
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el J. Kramer, Deputy Director
Division of Human Factors Safety
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Audit Report
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cc w/enclosure:
S. Hanauer
R. Woads
F. Litton
. S. Varga
M. Grotenhui
R. Vogt=towell
J. Agles
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1.1 Short-=Term_Obisctives and Scope_ of Review
On July 13, 1982, an interdisciplinary audit team visited Turkey Point
Nuclear Station to evaluate certain aspects of the Pressurized Thermal

Shock (PTS) issue. 'The question that the audit team focused dn was:

ARE CORRECTIVE ACTIONS RERUIRED THAT MUST BE INITIATED
BEFORE THE LONGER TERM PTS FPROGRAM PROVIDES BENERIC

RESOLUTION AND ACCEFTANCE CRITERIA?

'Emergency procedures and operator training were the only areas in
"which the Turkey Point audit team applied the above general question.
" 'As noted in the NRR March 9, 1982ﬁ§resentaticn to the Commission:
.“...we will wundartake a program to verify that ex;sting
cperating procedures contain the sxéps necessary ta prevent
and/or mitigate PTS events, and to.verify that opergtar
education/training programs. regarding FTS are acceptabiy

thorough."

Due +to *+he limitation of the review to training and procedures, the
resolution of various technical questions on PTS '(thermaIQHydraulic

snalyseé, fracture mechénics, prqbabi&ities) was not part of tﬁehaudip
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team charter. Al sc,.i mplementation of any ..acc:mmendati ons (s=a
Section 4) is subject to coordination and consistency with the longer
term generic program (USI A-—49) and NRC staff concurrence.

A visit to Twkey Point took place on July 13-15, 1982, during which
time +he audit fteam evaluated procédures and tiraining. The key
findings of the group are discussed in Section 3S. In preparation for

the Turkey Point audit the audit team used the general criteria

addressed in Section Z.

1.2 Current_Status of the Generic PTS_Issue .

Efforts to pursue an integrated PTS program involving a variety of

technical areas are continuing under USI A-4%. The summe} of 1983 is

the current schedule for finalizing the genéric regulatory

reguirements for RTS along with required corrective actions if the

>
=

generic requirements are not met.  Key issues are yet to be resolved

and extansive programs exist to provide the foundation for the generic

.
’

regul atory requirements.

RBefora the abévg effort resulting -in regulataory requirements is
completed however, , the staff has committed to the Commission to have
developad an interim initial position for the summer of 1982Z. The
{nterim initial position will consist of MRC evaluation of the safety
of continued plant opgration (and initial corrective actions rquirad)
far tha eight plants previously identified as representative.of plants-

having the highest RTNDf. Technical'assistance is being proviaed by

(8]
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a, ML multi—diss'cip.‘\ar—y team. PMNL has besn Qntracted to woark with

-

the statf to provide recommendations regarding the initial position on
the safety of continued operation and to recommend anvy additional
corrective actions that PML believes should be initiated before the
NMRC genearic resclution and accsptance criteris are adopted.

’

1.3 Turkev_Point Configuration
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Turkey Point Units 3 and 4 are twin three-loop Westinghouse PWRs each’
rated at 2200 MWt (8646 MWe). Normal pressurizer lével is controlled
by the chemical and volume centrol system which contains three

positive displacement pumﬁs. The safety injection system\’ (éI)
wkilizes medium heéd pumps which will initially discharge the boiron
" injection tank (BIT) into the cold legs of the reactor ceoolant system.
There‘ are foqr pumnps which are used for the éwo pianté.

.o Interconnection betwe=n plants is possible.
The §I pumps have a shut-off head of 1400 psig and have a ratinq; of

450, gpm at 867 psig. The SI system also contains three éccumulators

which discharge at 450 psig and two low head pumps (RHR) rated at 3000

3

05 - gpm at 1465 psig. ) ’ ' g
7o S
,3{
Wi .

ﬁ; - Fepdwater is delivered from the condenser hotwell to the steam
8] - *

21 . . .

%E genarator by 3 condensate pumps (two operate during normal operatiaon
:‘-’fvj - a
%3 .

%% and the +third is an installed spare) and two motor driven main
.?-%4 R - )

R - . . R . .

X Sfeedwater pumps. A closed secondary cycle of two trains of feedwater
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utilized .nd incorporates two hee’ar drain pumnps which

discharge to the suction side of the main fead pumps. The auxiliary

feadwater system consists of three turbine-driven pumps for the two
reactorsﬂ Each pump can supply 1004 auxiliary flow Ffor one reactor
and the *third pump is & spare. Steam generator pressure contrael is

includes 4 valves a

parformed by the steam dump system which with

£ull load steam flow capacity of 40%, one atmospheric dump on

-

each steam generator with a total flow of 10Z and the main steam

total

code

safety relief valves.

The Turkey Point DMuclear Station contreol room board contains the

controls and displavys necessary for the operation of .Units S5 and 4..

The table contains the

following major parameters. available to an

operator a:t Turkey Point that would assist in manitoring PTS events.

Display

AY
.

and

RCS Pressure Wide and low range. meters

- narrow range recorder

- *a

RCS Temperature | T=hot - wide, range recorder

T-cold - wide range éecorqEﬂ

These' temperatures could also

‘be displayed on a CRT
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Subcooling Monitor ‘ Pigit=zl readout ” showing
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subcociing margin in either

g A

temperature or presswe — uses -

in—caore temperature signals

Reactor Water Level Inadequate core cooling system

will be added during the steam

generator outage in 1982

Sy

0
A,
3

w

SHORT~TERM CRITERIA USED FOR TURKEY POINT AUDIT
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Overcooling events in PWRs may occur as a result of steam line breaks

“

- (excessive stean flaw), feedwater system malfunctions, or ;

- et
.

loss—of-coolant - accidents or any situation which leads to the

injection of cold water into the reactor. Multiple failures and/or

PN

..{}‘é

.
&%)

operator errors can result in more severe overcoeling events. Of

4 .'f)-}\

particular concern are those events in which represswization of the

e

e

. e - ' -
. primary system occurs following the severe overcooling. This section
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'é.ummar'-izes our review‘ the Turkey Point events‘nat occurred since |
the plant was built. A summary of the thermal-hydraulic analyses
available for ;valuating pressurized thermal shock events is provided

in Section 2.1.4.

2.1.2 Turkey Point Coeoling Events_Summary

A detailed review of the operating history of Turkey Point has
identified no events that resulted in exceeding the cooldown rate
limit of 100 F/hr. One event was identified that could have led to
exceeding, the .cooldeown rate limpit if not mitigatedéby automatic plant

controls and prot=zctive functions and operator, action and ‘one

over—-pressuwization occurred when the reactor coclant system was in & .

cold condition.

s . . - N

B

2.1.2.1 Event_l: _December_ 2. 1971

’

Pricr to plant startup three code safety relief valves were blown free

Lrom the unit three "A" loop mainqsteam line. The "A" loop, steanm

generator had npo  feed water flow at the time of the event. The RCS
coéled from S47 F  to 490 F. Further cooldown was prevented by};
operator . action. The cooldown rate was not exceeded and pressure
Eeﬁperature relationsﬁip was within limits. The leve}é in_ @hﬁ
nressuwrizer  and lnopg "R" and "C" steam generators were recovergd and

a normal cooldown was initiated spproximately one howr after the event:
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Frior to heatup with the reactor coolant system (RECS) in a water solid
condition and the RCS temperatwrs=2 and pressure 110 F and 310 psig
(espectively, two over pressure conditions developed for which the

overpresswre mitigating system (OMS) failed to operate. The cause. of

»

the garcblem was found to be a failed summatof on the OMS circuitry

coupled with a pressure transmitter which ‘was unintentionally left

a

isolated. The -peak pressure and duration were 1100 psig for two

minutes during .the first occurrance and 750 psig for one minute on the

second.

2,1.3 Ternination Criteria

The RCPs do not .trip automatically on a reactor trip or safety

» v M .

injeciion (SI) actuation. The emergency operating procedures (EOFs)
include instructions to manually stop all RCPs once high head safety
fnjection (S1I) pymb operation has been verified and reaﬁtor cnolan¥

syskem (RC8) presswre is at or below 1400 psig. This criteria does

not apply for controlled depressurization steps in the EOFs.

- = L]







T e s e T

a

The main feedwatzr pumps trip automatically on 8I actuation. This

causes auxiliary feedwater (AFW) pumps to start.

2.1.3.3 Charging Fumps
The charging pumps trip on &I actuation. The steam generator tube

rupturs  {SGTR) "EOF instructs the' operator to restart all charging

SR e X g &7 2.
AR

3 £

e
-

punps just prior to depressurization steps (to maintain pressurizer

A

24N,
s‘!

. level). Charging pumps ar2 not restarted in loss of reactor coolant

”
o

4

or loss of secondary coolant procedures. .

»

.

SI ﬁust remain in eoperation until all of the following conditions are

met. . T
- - RCS preaessura > 1400 psig.and icreasing o
R . T
""l‘?.:. :
o - - Fressurizer (Pzr) level >-S0%4 $
~ ~ RCS subcooling > 30 F . " T
) -  AFW flow > 570 GPM or .

gt least one SG level in the narrow range
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4 cautiaon is included which states:

DAITION: RCS pressuwre may be in excess of the plant prassurs

e ey s e s e

temperéture (PT) cwrve limits. Reter to the PT cuwrves and
verify that the current plant conditions are below and to the
riggt of the 100 degree per hour cooldown curve. IF THE PT
CURVES ARE REIMG VIOLATED, CAREFULLY REDUCE RCS PRESSURE TO-: A

VALUE THAT WILL NOT VIOLATE THE FPT CURVES, BUT PO NbT ALLOW

2.1.3.5 >8I Termination Durina_lLoss_of Secondary Coclant

bl S e P T S g D W R G e Swa GEED WP GAn) G WD D St M A G Gt s O . et St St S S

In this procedure, RCS cold leg temperature determines the termination
criteria. If T cold is less than 350 F, all of the foliowing criteria
must be met for SI termination:

.= + RCS pressure > 700 psig and stable or. increasing
- “Pzr level » 20% and rising

- RCS subcooling > &0 F

- AFW flow isolated to faulted SG(s)
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AFW flow » STEESFM or ‘

SG level in the narrow range in at least one non—-faulted SG.

If T cold is greater than 350 F, all of the following criteria must be

satisfisd before SI is stopped:

RCS pressure > 1400 psig and stable or increasing
zr level > S04
RCS subcooling > 60 F

AFW flow isoiated to faulted SG(s)

AFW flow > 570 GPHM or

S6 level in the narrow range in at least one non—faulted SG.

A caution is inc}uded which states:

AN

N

CAUTION: RCS pressure may be in excess of the plant pressure‘

temperature (PT) curve limits. Refer to the PT cwrves and
verify that the current plant conditions are below and tao the

right of the 100 degree per hour cooldown curve. IF THE PRI

SURCOOLING TO DROF BELOW &0_F. t.
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2.1.53.6 81 _Termination During Steam_Generator Tube Rupture

.

The Ffolleowing termination criteria apply after the RCS has been
deprasswized to match the steam pressure in the faulted S56. All  of

these conditions must be met:
, .

«

T — RCS pressure has increased by at least 200 psi iafter shutting

-

the spray valves or verified clasure of Pzr PORVYSs)

- Fzir level indication has returned .

- RCS subcaoling > 40 F

10019 VYaessel Intearity_Analyses

The analysas pravided in WCAP-10019 are typical of FSAR-type design

bases events. However, the boundary conditions have been selected to

-

enhance the overcooling. Maximum safety injection and feadwter flows

are assumed, minimum water temperatures are usad, and heat souwrces ara

d*e )
gither omitted or are conservatively underestimated. Large and small

e * >

LOCAs have been addressed, as well as large and small steam line

Breaks. In addition, the Rancho Seco avercoaling event was includad.
Westinchouse indicates that the dynamics of this event would be

similar to a low probability small steam line break (including

additional failures). Operator action is identified for two events

.
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-.b.resen-ted in NL‘AF‘—IDO‘ For the isalatable LE)C.(a stuck open PORV),
it ie assumed that the operator isplated the break in 30 minutes. For
the large steam line bireak, it is assumed that auxiliary feedwater to

the Ffaulted siteam gznerator and makeup injection flow to the RCS is

terminzsiad within 10 ainutes. .
2.2 QCriteria for Procedural Reviews .

The procedures to be reviewed were selected based on the perceived
likelihood of conditions .occurring that might subject the reactor

vessel to pressuwrized thermal shock conditions and based on the

-

potential consequences of less likely transients. Such precedures

selected included normal startup and shutdown, steam generator tube

. .

rupture, steam supply system rgpture, and loss of coolant accideqts,

.
. . -

B

The audit criteria for the content of procedures was somewhat flaxible

to account for operator knowledge and to identify which procedures

«

must be used to respond to a given transient. In addition, detailed

operator knowledge of actions for preventing or mitigating PTS could

offset some weaknesses in procedures.

wao
o

With this in mind, the

following criteria were established for the procedures audit:

. »

(L - Procedurass should not instruct operators to take actions

that would violate NDT limits.

[ £
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F’rc:c:edv.u‘ should orovide guida.a on recovering from
bransiernt or accsdent conditions withowut vioclating NDT

ar satuwration limits.‘

Procedures should provide guidance on recovering from

T8 conditions.

PTS procedural guidance should ‘have & suppeorting

technical basis.

High pressure injection and charging system operating
instructions should reflect a consideration for FTS.
Feedwater and/or auxiliary feedwater operating
instiructions should reflect FTS concerns.

An NDT curve and satwration curve should be provided in
the control room. (Appendix G limits for ccoldowns not

»

exceeding 100 F/hr). ., .

o S=——

The audit team used training criteria developed by the staff as a

stanaard for all plant PTS audits. The criteria covers three general

A Ras:
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.o {1} Training should include specific instruction on NDT

gt
)
e

vessal limits for NORMAL modes of operation.

{2) Training should include specific instruction on NDT

g vessel limits for transients and accidents.

(3) Training should particularly emphasize those events

known to raquire operator response to mitigate PTS.

More specific criteria were also developed to aid in the review of-.the . .
training program and in preparation for interviews with operating

personnal. These included: .

(1) Training in NDT limits should include the knowledge that

irradiation advers=aly ~ affects fracture toughness

properties of the reactor vessel. Operatars should know

that the vessel and welds will lose ductile material

properties and trend toward embrittlement. )

-

- (2 Operators should be.aware that NRGC has. sent letters to ;

FPL. on the PTS issue and that FFL had responded that

XA
B8

2&!

o

A A
3k
.

additional fraining was underway.

RO P
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&
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i,
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~
i
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-

Operators should understand that a rapid reduction in-

‘reactor vassel temperature/pressure  can raize the

14
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|
}% (5) Op=rators snould be aware of the types of events which
371 -
oS
73 . _
‘% are known to involve PTS (such as MSL breaks and
;}éf;
b2 secondary side malfunctions).
A .
(5) Dperators should appreciate that other safety limits
3 {such  as core coeling and shutdown margin) must also be
74 : . .
S balanced with the PTS limits. .
2
?‘g} » = . )
i
gg (&) Training should emphasize the instrumentation available
L .
?i : ta observe key parameters as they approach limits.
Ve
b .
g% ’ Strategies/options which are under operator control
% T should be emphasized.
5 .
et \
s
E3Y X
& (7) Operators should understand the basis for current
b . . .
# amphasis on FTS, specifically. that ‘“mare severe
transients have occurred ©than expected (Rancho Seco,
- . - Crystal River). .
- R .was asked to furnish an outline of their training praegram on FTS
) and the lesson plan which was used in the training classes. They were
5 also questioned on the method used to evaluate the effectiveness of
id . . . '
a3 L . .. .
35 trz training s2&510NS.
e ’
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3 KEY FINDINGS OF THE TURKEY POINT AUDIT

The +ollowing is a description of how the audit was conducted and the

key findings rasulting from the audit.

.

3.1 Descripiion_of_ Audikt

PNL reviewed the procadures

Frior to the plant visit teo Turkey Point,
listed in 3JF.3.1, the Turkey Peint training outline which included a

description of past events and the Turkey Point 150 day response dated

During the plant visiit, PNL reviewsd the training schedule and

interviewad key aemnbers of the training staff. Procedures which dealt

with FT8 were raeviewad against the audit criteria. PFast Turkey;Paint

potential events, and potential. overcoaling transient scenarios used in

éhe FPL (as reportéd in'WCAP-10019) ware reviewaed along

simulations
with the procedurss and these served as a basis for interviews with
plant aperating personnel to determine the effectiveness of . the.

o

training program and operator knowledge on FTS. 8ix operations people -

were interviewed. e

- ¥R

¢

- .

Each

audit and ascknowledgment that the individual could

B

a discussion of the reason for the

was

interview preceded by

use all materiéf

available in the contirol room, particularly the follow-up or recovery

steps in the emergency procedures. Several interview aids were

.
» . . .

to provide the operators a point of reference for discussiaon and to |

“«

. N .
77 ) .
.
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_aliow &hem to predict sponsas  ar axecute reé'.ery strategies to

mitigate FTS or challaenges to other limits.

The audit of Turkey Point’s training program consisted of a review of
the PTS training outline which included a lecture on the minimum
pressurs2 temperature (MPT) curve, a description of the requalificati;n
program and &' detailed training <Schedule and syllabus. ‘waéﬁ also-

interviewed two key membershaf thé tréining staff and the following

licensed aperations personnel:
’ - 2 8TAs (only 1 licensed)

- 1 Nuclear Vlatch Engineer (SRO)

>

.- 1 Nuclear Plant Supervisoﬁ (SRQ) .

"

- 2 nuclear control operators (RO)

17 \
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Trainina_should__includas _specific _ingtruction _on__NDT
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vagseal limits _for NORMAL__made__of__operation. The

Fariodic Training Requalificahtion includes a- discussion
of the PTS issue and NDT vessel limits as they apply to
both nor-mal and aff-narmal operations. All interviswess

showed gond knowledge in this area.

Trainina__should _include_ _specific__instructions_con NDT

vessel limits for maig:_transiéﬁts and__accidents. ~ The
requalification training deals with NDT vessel limits

and their use during transients. The lectures included

discussion on material properties and the changes that

»

are caused by fast neutron irradiation. These topics

are covered in shift training when there are chanaes to

procedursas which have FPTS implications. All

interviewees were questioned in this area and

demonstrated, a goad understanding.

v -

a LI

Training__should_ _particularlv _empohasize_ _those _events

mmown to  reguire _operator__response_ _to_mitigate PTS.

"Training in the classroom, on shift and on ~ the generi’c

simulator does cover thess topics. The emphasis is on
preventing PTS and includes uszing the FORVs to prevent -

over pressurization, termination criteria for SI,'use of

- 18 -
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. : P-T di.:ams and how to este.ish and maintain

subcooling marqins and not exceed cooldown rates.
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The training program appears to have covered FTS subject and MPFT curve
adequately. The operators are taught that if they find the plant in a
potential PTS condition they ara to stabilize at that point and slowly

work the plant to & moare desirable condition of pressure - and

temperature. The training program involves continuous requalification

>
> »

training which is designed to ensure that operators: are constantly:

.

aware of FTS rather than being retrained only ance a vyear.

Both the review of the training program and interviews with the

Supervisors, STAs_ang_control operators indicated that they had a gona

understanding of PTS. They demonstrated a knowledge of transients

that could rasult in PTS and a generally good understanding of how to

avaeid PTS. .

3.3 FProcedures . ‘ . . .

s e e ey e

T.3.1 Procedures Audit

Qur audit included & review of selected procedures as discussed in

* ] ‘l - ~ .
Section 2.2, discussions with a licensee representative on the

~
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instructions relating te PTS and the basis for these instructions, and

PSRRI OIY P SR T )

an audit of the control room copy of the procedures to determine its

,
N
2y

legibility and currency. Ouw auwdit included the following Operating

VLR
MY

1

% Procedures and Emergency Frocedures.

v

N .
% (

§ N202.2 Unit Start—-up — Hot Shutdown Fower Operation :
84

TN

c-P
ks

0205.2 Reactor Shutdown - Hot® Shutdown  to Cold  Shutdown

Condition ;

20001 (E-1) Loss of Reactor Coolant .

20002 (E-2) Loss of Secondary Coolant

" -

© 20003 (E-3) Steam Generator Tube Rupture

3.35.2 . Comparison_of_ Procedures With_the Audit Criteria - -

.

(1) Procedures _should not_instruct operators_to take actions

' that_would viglate NDT_limits. The procedures that were

ahdited.generally did not appear to contain instructions

- - that would cause an operator to violate MDT limits.. .

e S s e S s s

-y e e S

- s L D e T e o e e T e e T T e e o o, et 1 vt et S e it e I et e G
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g ' or__saturation__limits. The procedures direct the
5‘% ’ ) aoperators to stay within the acceptable region on the
E}i MPT agraph. This may involve SI termination or operating
% the PORVs. A
§ ‘ (32 " Procedures__should provide _auidance on_recovering from
:;; .. PTS c:cmgi_iéion.s_. The procedures pr&wide inst.r'uctions for;
Z; maintaining the RCS within conditions allawed by the NDT
2 ) -
?‘% . curve ancf alsao cover cases where a PTS event has
f‘:{ - oc:urr-edA before the operators are able to begin to
% control plant conditions. The procedures do not give
% .guida.nce ta the operator given that the cooldown rate
:{i ‘ has been’ sxceeded, however, these recovary procedureaes
;ﬁ ) ‘ are  also adequately covered in the training course and
F,i - the licensed operators . were knowledgeable of the
% . appropriate action. . . .
’ (4) - PIS procedural quidance; should__have "a_ _supporting
; ‘ technical_basis. The procedural guidance on PTS is
: N . bas;ad . on analyses and stud.ies conducted by Westinghouse
f',\ﬂ‘; and reported in Qhe‘ 150 day respaonse (WCAP-10019).
- (3 High_pressure_iniection_and gbésgaﬂg__;xésgm-_QEEEQS;Qé
instructions__should__reflect _a__consideration for PTS.
N ' ‘The subcor:)ling criteria‘for SI termination reflect FTS

- «

e T D Y R T Ty R T X Y TP I oy mor ey







B
- -
.
.
. L -
.
'

concerns by uss2 of notes and cautions.

(&) Feedwater (EW) and/or auxilisry __fzedwater _(AFW)

operating _instructions__should _reflect FTS _concerns.

. Instructions are provided in the steam generator tube

rupture and the loss—of-coeclant procedures to termimate

-

FWw/aFW flow to +the Ffaulted steam generator. These

. procedures also provide instructions to maintain steam

gernierator levels in the nonfaulted steam generators

’

within a defined band.

.
~ .

(7) An_NDT_curve_and_a_saturation_curve_should _be_ _provided

— — — —— e G — s e — - e e e v

the__control _room. These curves are provided~in the

I.3.3% Findinaga=s _on_Procedures

Lﬁ(_.' LA

In general, the procedures give the operator guidance an preventing &

5 .
-

kt." - * - . 3

@ PTS event. The guidance deals with such items as terminating SI and

& ) . .

%« - use of the FORVs. . . . -
fvr;

i . .4 Susmary .

?)7; -

"7; . -

%_ : 8ix individuals were interviewed. 'They ranged in experience from a- .
§§ shift supervisor to a control operator. They &ll exhibited an

3
b ' : 22
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»ﬁ unndarstanding of the basic FTE issue and why FTS was s concern to
a4 their plant. We presented a number of detailed scenarios which
if

g

invalved +the potential for over-cooling or ovear~-coqling with

)

reprassurization and all interviewees knaw what to do. The pecple we

interviewed in the control room were able to describe the right

=

actions and demonsti-ate that they knew the location and funcitions of
the digplays and contirols involved in their actions. The training
wogram  cavers FTS subjects in the classroom, during shift training

and in the simulator. The procedures are generally ad=squate in  thair “

coveraga of PTS and include instructions on how to recover from a

-

% situaiian vhere the plant is operating outside the acceptable zones on
30 »
& thre P-T diagrams.

» .

@ 4 RECOMMENDAT IONS

N
-

G
g

Based on the findings presented in Section 3, the Turkey Point audit

TRt

R
%

team has no recommendations. .
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