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FLORIDA POWER & LIGHT COMPANY

October 8, 1979
L-79-284

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

Dear Mr. Denton:
Re: Turkey Point Units 3 & 4

Docket Nos. 50-250 & 50-251
Safety/Control Interactions

Florida Power & Light Company (FPL) has reviewed your letter of September 17,
1979 on the subject of interaction between safety grade systems and non-safety
grade systems. The following information is submitted in response to your
letter, and provides a basis for continued operation of Turkey Point Units 3
and 4. The basis is founded primarily on the improbability of the postulated
scenarios as they apply to the Turkey Point units, the acceptability of the
consequences, and both short-term and Tong-term commitments to resolve the
issue.

On September 18, 1979 Westinghouse presented to the NRC Staff a summary of the
- investigation that led to the identification of four potential interaction

scenarios where the affect on control systems of adverse environments
(resulting from high energy Tine breaks) could lead to consequences more
limiting than the results presented in the Safety Analysis Report. Table 1 of
Appendix B summarizes the scope of the Westinghouse investigation. The
accidents considered encompass all postulated High Energy Line Break (HELB)
environments, including all break locations and a range of break sizes. Of 49
combinations of control system and accident enviromment investigated, 15
interaction scenarios (denoted by an X in Table 1) were identified which
resulted in consequences less conservative than reported in the Safety
Analysis Report. However, the 15 interactions are bounded by the four
interactions discussed in the attachments. These four interactions are
evaluated in Appendix A, which is an evaluation performed by FPL specific to
Turkey Point Units 3 and 4. The conclusion of the evaluation is that no
significant safety hazard is posed and continued safe operation of the units
is justified. Additional efforts directed toward long-term solutions are
underway. Furthermore, Appendix B (with Attachments I - IV) is an evaluation {
performed by the NSSS vendor which considers the four interactions with
respect to probabilities for occurrence and potential consequences. This
evaluation also concludes that continued safe operation of the units is
justified until final resolutions are implemented. Attachments I - IV
describe the four interactions and include generic recommendations made by the
NSSS vendor. These recommendations either have been reviewed or are being Q
reviewed by FPL for applicability, and for the determination of alternatives Q@Ib
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Mr. Harold R. Denton, Director
Page 2 - ‘

FPL is attempting to resolve the four items identified in this submittal
within the following schedule:

- items whose solutions do not require equipment modifications
(i.e., procedural changes, training, etc.) are scheduled for
resolution by January 1, 1980.

- items whose solutions require equipment modifications are
scheduled for resolution by June 1, 1981.

Additionally, FPL will continue an on-going program of investigation into
other potentially similar interaction mechanisms.

Very truly yours,

e A ot

Robert E. Uhrig

Vice President

Advanced Systems & Technology
REU/MAS/RJA/cph

" Appendices (2)

cc: Mr. James P. 0'Reilly, Region II
Robert Lowenstein, Esquire
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APPENDIX A

Re: Turkey Point Units 3 & 4
Docket Nos. 50-250 & 50-251
Safety/Control Interactions

POTENTIAL IMPACT ON BOP SYSTEMS
DUE TO ADVERSE ENVIRONMENT RESULTING
FROM HIGH EMERGY LINE BREAKS

Westinghouse has" considered the interaction of Balance of Plant. (BOP) systems ° ST
. as..part of their -continuing- review of the. environmental- qualifications of oo 't

Nest1nghouse supplied NSSS equipment. Their review is being performed to -
‘determine .if performance.of- BOP. equipment .(not ‘presently environmentally:

equipment.

As a result of the review, the following four systems have been identified as -

._potentially susceptible to undesirable control system operat1on Jdnduced by an
"adverse environment (See-Appendix B NSSS information). These systems could
potentially malfunction if impacted by the adverse environment resulting from
a higy energy line break inside or outside containment.

1) Steam Generator Power Operated Relief Valve (PORY) Control System

2) Main Feedwater Control System

3) Pressurizer PORV Control System

4) Rod Control System

" The Westinghouse evaluation identified these concerns as not constituting a

substantial safety hazard. Further plant specific reviews to determine the
applicability (or inapplicability) to individual units was recommended and

* were conducted by FPL. The status of these reviews is as follows:

1) S/G PORV Control System

<This concern is not a problem at Turkey Point because the control
systems are. located in open areas (i.e., outdoors) such that direct.
1np1ngement resulting from a feedline rupture, or a significant |
change in the temperature of the area, are not feasibles '+ .~ o

Cr—— L L

L 2) Na1n Feednater Contro1 System f 1'“ :;" . . '*QJ

This concern requires additional consideration because the feedflow
transmitters are located relatively close togehter in the vicinity of
a feedline. There is, however, a very low probability of occurrence,
because the transmitters are 1ocated in an open area (i.e., outdoors)
such that direct impingement would be required in order to produce an
adverse environment that could possibly result in undesirable '
effects. This would require a break size and location precisely
oriented to impinge on the three transmitters. Such a specific break
is a highly unlikely event. Moreover, should this highly unlikely




3)

4)

o ®

event occur, operator action would be taken prior to all three steam
generators reaching the low-low level trip setpoint (see Appendix B
scenarios), thereby mitigating the consequences of the event.
Additional evaluation of this event is planned.

Pressurizer PORV Control System

A feedline break inside containment may affect the environment in the
building, thereby subjecting the PORV control sysiems to elevated
temperatures and possibly.causing them to open. However, the
fo]]owlng circumstances: provide-reasonable assurance of m1t1gat1ng
any possible effects resulting™from the” unlikely occurrence of this
event . . -

- - . a -

e aes

(a) b]ock va]ves are ava11ab1e to 1solate an open pressur1zer PORV

(b) operators are aware of the symptons and required procedural
actions for stuck _open PORV S (resu]t of TMI rev1ews and
training)

Additional evaluation of this event is planned.

Rod Control System

A steamline break inside containment may subject the excore detectors
and cables to elevated temperatures which could cause rod withdrawal
if the rods are in the automatic control mode prior to reactor

trip. However, the nuclear instrumentation input signal to the rod
control system has been tagged out. This effectively eliminates the
possibility for occurrence of this event until a Tinal resolution is
implemented. Additional evaluation of this event is planned.

"
- -
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APPENDIX B

Re: Turkey Point Units 3 § 4
Docket Nos. 50-250 § 50-251
Safety/Control Interaction

INTERACTION SCENARIOS

x R T L T -

Probability of Postulated Interactions

.

Implicit in the four (4) potential interaction scenarios identified by
Westinghouse are worst cése assumptions concerning the break size and
location, and the type and extent of consequential failures in control
systems induced by the adverse environment. These assumptions are
therefore in addition to the already conservative set of assumptions
ascribed to the analysis of the Design Basis Events reporied in the
Safety Analysis Report. It follows that these scenarios répresent a
significantly less probable subset of the Design Basis Events that are
dependent on the occurrence of additional events, each héving an asso-
ciated uncertainty of occurring. While no quantitative analysis has

-n o F

been conducted concerning -the -improbability of overall scenarios,. the
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»- attachments define, for each of the scenarios considered as applicable

"to Turkey Point,  the conservative assumptions already contained in the

Design Basis Event analysis reported in the Safety Analysis Report and

the additional conservative assumptions to be made to derive the pos-

tulated interaction scenario.
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As can be seen from the attachments, for each of the scenarios consid-
ered, the improbability of all the additional set of assumed conditions
occurring simultaneously, over and above the already low probability qf
‘ the Design Basis Event itself, leads to the conclusion that continued
operation of Turkey Pointican be justified until the proposed schedule
for implementiny solutions to these 1ow‘probability event scenarios can
be imp]emented. ‘ 5
With regard to the probability of any single de51gn basis event initi-
at1ng, via the adverse env1ronment failures in several control systens,‘
it again can be noted from the attachments_that the probability of all
wthe adnitional set of conditions occurringrsimultaneously for mnre than
one scenario is of an even lower order of magnitude than for each indi-
vidual scenario. Furthermore, implementation of the proposed long term
solutions for the individual scenarios will, as a consequence, address
any concern for multiple interactions from a single initiating Des%gn

Basis Event.

Due to the implementation in the design of the electrical separation
requirements between contro] and protection systems specified in

1EEE-279, the only 1nteract1on mechanisms identified in the above

scenar1os result from conservaelvely assum1ng an adverse env1ronment at

the locat1on of the contro1 sysLems and the consequent1a] equipment
fa11ure in the worst d1rectlon As a consequence it can be ant1c1pated"zlxvﬁ*ﬁrvv

that any interaction scenarios yet to be identified, in as yet

. unreviewed control systems, will be no more probable than the particular

scenarios described by Westinghouse.




Consequences of Postulated Interactions

In lieu of performing a plant specific analysis in an effort to aaaress
each of the potential postulated interactions involving a feedline .
- break, HWestinghouse has referred to bounding accident analyses that have
been submitted to the NRC in WCAP-9600, Report on Small Break Accidents
results fdi]owiné a"EbtaT’105§*0f1Ma{n»and“éuX1i3ary feeawater. Sensi-
tivit}lsthéieé as a funct{on of time of auxiliary feedwater inifigtion
and opening of the pressurizer power opérateo relief valves are pre;g
sented following the initial transient. Calculations have been per-
formed to show that the consequences following the control interaction
scenarios for the steam generator PORV control system, main feeawater

control system and pressurizer PORV control system are in fact boundea

by the analyses in WCAP-9600. For all acciaent scenarios, the calcula-
tions indicated that the operator need not take corrective action to
mitigate the consequences for at least 30 minutes following initiation

2

of the event.

A typical analysis has been performea to address the roa control system
interaction scenario. The results of the analysis inaicate tnat no fuel
damage occurs and the consequences ‘are within the assumptions made in

o

the Séfety(Analysis,Reportg.,,s‘

o =t s ow f . . )
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Recommended Solutions

Both short and long term solutions are recommended to the utilities in

the attachments. The short term recommendations for the steam generator
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PORV, main feedwater ;nd pressurizer PORV control systems involve revi-
sions to the Westinghouse Emergency Operating Instructions. The short
term solution for the rod control interaction scenario is to refer to
the results of the typical analysis performed by Westinghouse showing no

- fuel damage.
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- PROTECTION SYSVEM-CONTROL SYSTEM POTENTIAL ENVIROMMENTAL INTERACTION

X - POTENTIAL INVERACTION IRENTIFIED THAT COULD DEGRADE ACCIDENT ANALYSIS
[C] - NO SUCH INTERACTION MECHAMISM IDENTIFIED

i dpacs o . .

'\gjg%lm Raactor -Pre:uieuwz;vel Feeduwater gﬁgggu&gnerator gﬁggm Turbine
Accident \ Control Control Contvol Control Control System Control
| Small _S.t.c_e_alnli:}_e Rupture X X X!

Large Steamline Rupture * " X

Small Feedline Rupture X X X X "

Large Feedline Rupture X X K

Small LOCA X. X X

Large LOCA ! o

Rod Ejection
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ATTACHMENT 1

STEAM GENERATOR PORV _CONTROL SYSTEM

Summary of Postulated Scenario

N

Fo]]ow1ng a feed]1ne rupture outs1de conta1nment 1n the aux1]1ary

-

bu11d1ng, the steam generator PORV's are assumed to exhibit a conse—

quential failure due to an:adverse environment. Failure of the
PORV's in the open pos1t1on resu]ts in the depressur1zat1on of mu]-
tiple steam generators which are the source of steam supply for thej
turbine driven auxiliary feedwater pump. Eventually, the turbine
driven auxiliary feedwater pump will not be capable of de]ivering'.
auxiliary feedwater to the intact steam generators. Depending upon
auxiliary system design, a potential exists that no auxi]iary feed-
water will be injected into the intact steam generators until the
operator takes corrective action to isolate the auxiliary flow

spilling out the rupture.

Probability

Assumbtions AffectingiEveni Probability andfConsequences_ ‘

s
N

- W

a. Stancard Safety Ana]yéis Report Assumptions Cbncerning Feedline

Break
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conservative initial assumptions

(-]

Appendix K decay heat model

Engineered safeguards power plus calorimetric error

progrémmed RCS temperature plus control deadband and
instrument errors

initial conservative S/G inventory

conservative core physics

» -, T P - - - = e

- -

conservative accident assumptions.

break zali sizéé) in Safety Class 2 feedline pibing';
maximum adverse environmental errors for protective

instrumentation

worst single active failure

operator action time.

Additional Assumptions Required for this Scenario

-

break must occur outside containment between the penetration

.

and feedline check valve.

Adverse environment resulting -from tne rupture can impact - - -
the steam'generator PORV control systems associated with tne

ruptured loop and the jntact Toops.




~ The single active failure is a motor driven auxiliary feed
pump. The loss of a turbine driven auxiliary feed pump as

the single active failure or no active failure would inval-

jdate the postulated scenario.

" — Due to the adverse environment, the steam generator PORV
control system initiates a spurious signal to open the
PORY(s). Should the control sysfém continué to operate
Iwith{n specification or initiate a spurious signal ¥o é]oﬁe

the PORV(s) the scenario is invalidated.

—- PORYV on steam generators supplying steam to turbine driven
auxiliary feed pump is assumed to open as a result of spur-
jous signal. If this PORV is not affected or fails closed,

the scenario is invalidated.

Accident Consequences

Section 4.2 of WCAP-9600, Report on Smallereak.AccidéntéiFﬁr:“
Westinghouse NSSS Systems, describes transient analyses for postu-
lated loss of all main and auxiliary feedwater (no pipe }upture).
The results indicate that the operator has at least 4,000 seconas

following the loss of all feedweter to reinitiate auxiliary feed-

water flow to the steam generators before the core begins uncovering.




~ r— 7
-
.

" down " requ1res operator act1on 1200 seconds ear]1er than reported in .

[ @
The interaction scenario postulated above is similar to that pre-;
sented in Section 4.2 of WCAP-9600. The only additional assumption
made is that a feedline rupture occurs outside containment between
the containment penetration and the feedline check valve. Conser—
vatively assuming that all liquid inventory in the steam generator

associated with the ruptured feedline is lost via the rupture with-

e out remov1ng any heat (1 e., 11qu1d b]owdown), ca]cu]at1ons have

e emalme LYY

e shown that the heat remova]”capab1]1ty of the 11qu1d 1nventory blow—"‘

WCAP-9600. Thus, if a feed]1ne rupture is assumed co1nc1dent with

©_‘the analyses performed:in WCAP-9600 the operator still has at least

2800 seconds to take corrective action to inject auxiliary feedwater

into the intact steam generators. No Safety Analysis Reports assume

greater than 30 minute operator action following a feedline rupture.

Recommended Short Term Solution

The operator should be alerted to the possibility of the steam gen-
erator PORV's failing in the open position following a secondary
high energy line rupture outside containment in the auxiliary build-

ing. If control of the block valves in the steam generator PORV

re]1ef Tines 1is: poss1b1e from the contro] room, a caution snou]d be :

oo added to the secondary h1gh energy ]1ne break emergency operat1ng

instruction d1rect1ng the operator to close the block valves. If

C e . o
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the block valves can only be operated locally, the operator shoula
be cautioned that tne steam driven turbine auxiliary feedwater pump
could potentially pe lost due to loss of steam supply. If that
occurs, the operator can only rely upon the motor ariven auxiliary .
feedwater pumps to supply the minimum auxiliary feeawater require-
ments following a secondary line rupture.
Othe; than the caution to the operatorvdiscu§$ed above, the actions
thét ﬁustrbe taken by the operator that are currently recommenaced in
the Westinghouse Reference Operating Instructions, continue to be

applicable. No adaitional actions are required to mitigate tne’

consequences of the accident.

Recommended Long Term Solution

The long term hardware solution involves the addition of two quali-
fied solenoid valves per steam generator PORV. These redunaant
(Train A and B) solenoias will ensure that the PORY is vented fol-
lowing a steam or feedline break to prevent spurious opening of a
PORV due to a control system malfunction. The protection grage
block logic for the solenoids is initiated from a steam line isola-

tion signal. "Means are also provided to the operator to unblock the

*air supply. for use when proceeaiqgéto cold snutaown. This rela-

tively simple solution is possible since it is only necessary to

prevent the openiﬁg of the PORV.
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ATTACHMENT II

MAIN FEEDWATER CONTROL SYSTEM

- 1. Summary of bostu]ated Scenario

) Fo]]ow1ng a sma]] feea]1ne rupture the maln feedwater conurol system.
’ - ) ma]funct1ons in such a manner that the ]1qu1d ‘mass in the 1ntact

:»steam generators is less than’ for the worst case presented in Safety

—Ana1ys1s Reports. The reduced secondary 1iquid mass at time of

automatic reactor trip resu]ts -in a more severe reactor coo]ant

* system heatup fo]]ow1ng reactor trip.

2. Probability

Assumptions Affecting Event Probability and Consequences

a. Standard Safety Analysis Report Assumptions Concerning Feealine

Break

Appendix K aecay heat model

Eng1neered safeguards power p]us ca]or1metr1c error

Programmed RCS temperature p]us control deaonano and
instrument error

initial conservative S/G inventory

conservative core physics

|
|
|
|
- conservative initial assumptions




o o ®
| ~ conservative accident assumptions
break (all sizes) in Safety Class 2 feedline piping
maximum adverse environmental errors for protective
instrumentation
worst single active failure (loss of any one auxiliary
feed pump) ‘

- e ) _operator. action.time. Lo e
b. Additional Assumptions Required for this Scenario

- break must occur between S/G nozzle and feealine cneck
valve. A break at any other location invalidates the

scenario.

- Small breaks less than 0.2 sq ft. Larger breaks invaliaate

the scenario.

- Adverse environment resulting from the preak can impact both
the main feedwater control systems associated witn the

broken loop and the intact loops.

- %5 - 4 zew Iwmommi M oEAm - AEIZT 1T To G mes s ARSI R S % - 5. Siwr PR I s S e
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. . -~ Due to the adverse environment the main feedwater control

system initiates a spurious signal to close the feeawater




ing a loss of all main and auxiliary feedwater, the operator is not

control valves (FCV) in the intact loops. Should the con-
trol system continue to operate within specification the

scenario is invalidated. |

Accident Consequences

~Section 4.2 of.wCAP-g'soo Report on Small Break 'Ac:cideht"s for We'is}:"-‘w '

1nghouse NSSS System, descrwbes trans1ent ana]yses for a postulated
loss of ‘all main and aux111ary feedwater (no p1pe rupture) Follow-
required_io take action for at least 4,000 seconds following the -
loss of all feedwater to prevent the core from uncovering. With a
feedline rubturé'assumed coincidenf with the assuhptions made in

WCAP-9600, the operator continues to have at least 2800 seconds

before corrective action must be taken to inject auxiliary fegawater
into the intact steam generators to prevent core uncovering. No
Safety Analysis Reports assume greater than 30 minute operator

action following a Teedline rupture,

Recommended Short Term Solution

_,env1ronmental 1nueract10n, the system urans1ent characterwst1cs . §~g

To ensure that the operator is aware of th1s poss1b1e control system

e 7 ot cae

fo]low1ng a sna]] feedl1ne rupture w1th and w1thout feedwater con-

trol system operation should be reviewed by the operator.

The general system characteristics following a small feedline rup-

ture would be the following: d slowly decreasing indicated water




level in at least one steam generator, a resultant opening of the
associated feedwater control valve, and a corresponaing increase in
main feedwater flow. One or more of the above trends would be
indicative to the operator that a small feedline rupture has

occurred.

If, in addition, a main feedwater control valve was assumea to close

in a loop with a decreasing steam generator wqter-ievel aue to a

control system environmgntg]:interaction, the abnormal operating
characteristic of the feedwater control system would be immeoiateiy

apparent to the operator. After observing the abnormal operating

characteristicé, the opérator would immediately initiate corrective

action to restore main feedwater flow and if not successful,
manually trip the reactor. Provided that the operator manually
trips the reactor berfore the secondary liquid inventory is less
than that assumed in the analysis, the Safety Analysis Report

licensing basis is met.

Recommended Long Term $o]ution

The solution to this problem may be accomplishea by either of the
following: revising the criteria or adding adaitional auxiliary

feedwater pumping capacity.

. & %

Revision of the criteria could be used by accepting hot leg satura-
tion in the reactor coolant system prior to transient turnarounda.
Alternatively adding additional auxiliary feeawater flow capacity
would overcome the need for assuming operation of the main feeawater

control system.
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ATTACHMENT III

PRESSURIZER PORV CONTROL SYSTEM

éummary of Postulated Scenario

FolTowing a»feqd]ine“nuptgré in;idehcontaiﬁment, the ﬁressufﬁier ’
PORV control systeﬁ aalfunctions in such a.manner thdt the power -
operatéd relief valves fail in tﬁeropen position. Thus in addition
to a feealine rupture between the steam generator nozzle and the
conéainment penetration,‘a breach of the reactor co&]ant system

boundary has occurred in the pressurizer vapor space.
Probability

Assumptions Affecting Event Probability and Consequences

a. Standard Safety Analysis Report Assumptions Concerning Feedline

\
Break

- conservative initial assumptions

Abpendix K Eecay heat model

Eng1ne°red safeguards power p1us calor1m°tr1c erro*

Programmed RCS temperature plus contro] deadband and_
instrument errors

initial conservative S/G inventory

conservative core physics




“", . ‘l. ‘l’
- conservative accident assumptions
break (all sizes) in Safety Class 2 feedline piping
maximum adverse environmental errors for protective
instrumentation
worst single active failure (loss of any one auxih‘ary=
feed pump)

‘ operator action time

& & = N A T L L T T A A e S m w7 emsseE m VoY Bies e Y T e " --
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.b. Additional AssumptionSkRequiredﬂfqr this’Scebario

- break must occur inside the containment between the steam
generator-nozzfe and the containment penetration.

A break at other Tlocations invalidates this scenario.

- double ended break leads to limiting consegusnces.

Smaller breaks permit longer operator action times.

»

- aaverse environment resulting from the break can impact the

pressurizer power operated relief valve control system.




-~ due to the adverse environment the pressurizer PORV control
system initiates a spurious signal to open_the PORV(s).
Should the control system continue to operaté within speci-~
fication or initiate a spurious signal to close the PORV's

the scenario is invalidated.

%—__«shou1d the PORY'srfailuto the présetwsafe position (i;e_ i

closed) the scenario is invalidated.

Accident Consequences

Section 4,2 of WCAP-9600, Report on Small Break Accidents for West-
iﬁghouse NSSS Systems, describes transient analyses for a postulated

Toss of all main and auxiliary feedwater (no pipe rupture). The

results indicate that, in the event that the operator cannot restore
auxiliary feedwater to the steam generators, the operator is
required to open the pressurizer PORV's within 2,500 seconds to

maintain adequate core.coolant inventory.

The interaction scenario postulated above is similar to that pre-

sented in Section 4.2 of WCAP-9600. The additional assumptions made

are the fo]]owing:

I . LV

a. a feedline rupture is assumed to occur between the steam genera-

tor nozzle and the containment penetration




b. auxiliary feedwater is injected into the intact steam generator

following the feedline rupture.

Conservatively assuming that all liquid inventory in the steam gen-
erator associated with the ruptured feedline is lost via the rupture

without*removing any heat (i.e., liquid blowdown), the_ loss of heat

. sink due to the "Tiquid inventory blowdown ‘of the ruptured stéam'

generator -is. more than counterba]anted by the auxiliary feedwater
Being'injected into the intact tteam generators following reactor‘
trip. _Therefore, the,results of the analyses present in QCAP—9600;
Section 4.2, which illustrates that the operator is not required to
take corrective action for at least 2,560 seconds following the loss
of feedwater also applies to this scenario. HNo Safety Analysis
Reports assume greater than 30 minute operator action following a

feedline rupture.

Recommendea Short Term Solution

The operator should be alerted to the possibility of the pressurizer
PORV's failing in the open position following a high energy line
rupture inside containment. After identifying a high energy line

rupture 1n51de conta1nment .the operator should be 1nstructed to

-7+ close the block va]ves in re11ef 11nes of the .pressurizer PORV'S.

C]osure of the b]ock valves will ensure that a secondary high energy’

line rupture inside containment will not result in a breach of the

primary pressure boundary integrity. The Westinghouse Reference




Operating Instructions already instruct the operator to close the

pressurizer PORV's after a primary high energy line rupture is diag-

nosed.

After the operator closes the PORV relief line block valves, the
actions recommended in the Westinghouse Reference Operating Instruc-
- tions continue to be app11cab1e No add1t1ona1 act1ons are requ1red

to m1t1gate'the consequences of th1s scenar1o.

. Recommended Long Term Solution

An acceptable solution to this problem is to demonstrate that the
control system, including the PORV's, will operate normally or fail
the valve closed following a high energy line rupture inside the
containment. An alternate solution is to provide an additional
motor operated valve (MOV) in each line and capability to close both
from protection grade logic initiated by a protection grade signal.
Two additional solutions involve upgrading the PORV to an active
valve and demonstrating that it will close when required under
adverse conditions. The first involves using the same logic to
close the existing MOV and vent the PORV and the second requires
add1ng two safety grade so]en01ds~(Tra1n A and B) to vent the PORV
The 1atter solutlon is preferred if the PORV can be upgraded %%

., not, then two qualified MOV's should be provided in each line.
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ATTACHMENT ;V

ROD CONTROL SYSTEM

Summary of Postulated Scenario

ER

Fo]]ow1ng an 1ntermed1ate steam]1ne rupture 1ns1de contaxnmont the

automat1c rod contro] system exh1b1ts a consequent1a] fa11ure due to

'an adverse env1ronment which causes the control reods to begln
stepp1ng out prior to receipt of a reactor tr1p signal on overpower
de]ta—T. Th1s‘scenar]o results in a lower DNB ratio than present]y

_presented in Safety Analysis reports.
Probability

Assumptions Affecting Event Probability and Consequences

a. Standard Safety Analysis Report Assumpticns Concerning Steamline

Break

- conservative initial assumptions

nominal rated power plus calorimetric error

Programmed RCS temperatureplus “contiol- déadband and“

instrument errors

conservative end of 1ife core physics

. ‘e
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- conservative accident assumptiéns
°  break (all,sizes) in Safety Class 2 steamline piping
“maximum adverse environmental errors for protective
instrumentation : :
worst single active failure (loss of any one Safety
Injection pump) 3
... . _ operator action time

B

b. Addi;iona] Assumptions Required for this Scenario

— break must occur inside the containment between the steam

generator nozzle and the containment penetration.

A break at other locations invalidates this scenario.

- intermediate steamline breaks (0.1 to 0.25 sq. ft. per loop)
at power levels from 70 to 100 percent, Other break sizes

and power levels invalidate the scenario.

- adverse environment from the break can impact the nuclear
instrumentation system (NIS) equipment (i.e. excore neutron - .
detectors, cabling connectors, ‘etc:) prior to reactor trip

(i.e. within 2 minutes).




Should the NIS equipment not be affectea until after reactor

trip (i.e. later than 2 minutes) the scenario is invalidated.

- due té the adverse environment %he NIS system initiates a
spurious ]ow'ﬁower signal without causing & reactor'trip on
negative flux rate. Should the NIS continue to operate
within specification, initiate a -spurious high power signal
or cause a reactor trip on négat?ve ﬁowéﬁ'rate the gceﬁarib‘

is invalidated.

3. Accident Consequences

A typical bounding analysis of the intermediate steamline rupture
was perfo}méd to calculate the extent of fuel damage aie to rod
control system withdrawal prior to reactor trip.-  Based upon the
reduction in radial peaking factorpwith burn~up and conservative
end-of-1ife physics parameters, no fuel camage was calculated to
occur following the intermediate steamline rupture with a conse-

quential'}od control system fajlure.

Recommended Short Term So]utidnsw

*

~

As discussed above, a generic intérmediate steamline rupture inside

- containment which results in control rod withdrawal due to a control

system environmental interaction prior to reactor trip was ana-

lyzed. The results of the analysis indicated that no fuel damage
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- Recommended .Long Term.Solutions . °° ."'="§”fj" -

S~

occurred, which is consistent the assumptions made in the applicaole

Safety Analysis Reports.

An alternate short term solution would be to commit to "at power"
operation with the road control system in manual control, relying

upon the operator to maintain desired steady state conditions.

- - -

.
7

A plant spécific analysis could be performed which may show no fuel
damage occurs as a_resu?t of this scenario. Alternately, a haraware
solution to this problem requires the qualificat{on of the excore ’
detectors ana associated in-containment equipment to the bounaing
steamline break envelope. Tnis ensures proper operation of the
control system following such an incident. If this proves
impractical, these detectors should be qualifiea to a steamline
break envelope of 200°F ana analysis done to show that a Hign con-
%ainment pressure trip point is reached prior to exceeaing 200°F
inside containment. The containment pressure trip function then
becomes the primary trip function with the overpowar deita T func-

tion the diverse back-up.
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STATE OF FLORIDA

COUNTY OF DADE

E. A. Adomat

S5.

Naat” s Sapt

;" being first duly swoxrn, deposes and says:

That he is Executive Vice President: . 0f Floxida Power &

Light Company, the Licensee herein;

That he has executed the foregoing document; that the state-
ments made in this saild document arxe true and coxxect to the
best of his knowledge, information, and belief, and that he is
authorized to execute the document on behalf of said Licensee

A A

E. A. Adomat

Subscribed and swoxn to before me this

g day of @(v)é,da/ | ,19_21
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NOTARY PUBLIC, in and fox the Counfy of Dade, BT
State of Florida ~ ‘ R0 S
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My commission expires: ,/Qﬂz\ \S ,/@?fy/ A
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