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P.O. Box 14000, Juno Beach, FL 33408.0420

SEPrEMg@

L-89-297
10 CFR 50.73

U. S. Nuclear Regulatory Commission
Attn: -Document Control Desk
Washington, D. C. 20555

Gentlemen:

Re: Turkey Point Units 3 and 4
Docket Nos. 50-250 and 50-251
Reportable Event: 88-21, Revision 1
Date of Event: September 13, 1988
Stroke Time Exceeds Design Basis as Specified In
Technical S ecification Basis Safet Evaluation

The attached Licensee Event Report is being submitted pursuant to
the requirements 10 CFR 50.73 to provide an update on the subject
event.

Very truly yours,

C. 0.< oody
Acting Senior Vice President — Nuclear

COW/JRH/cm

Attachment

cc: Stewart D. Ebneter, Regional Administrator, Region II, USNRC
Senior Resident Inspector, USNRC, Turkey Point Plant
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LICENSEE EVENT REPORT (LER)

U.S. NUCLKAR REGULATORY COMMISSION

APPROVED OMB NO. 1)500104
EXPIRES: 5/31/SS

FACILITYNAME (II DOCKET NUMBER (2) pA r.t

Turke Point Uni t 3 o s o o o 250 i oF06
Pressurizer Power Operated Relief Va ve tro e mme xcee s esign asks
As S ecified in Technical Specification Basis Safety Evaluation

EVENT DATE (51
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LER NUMBER (5)
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NAME
AREA CODE

TELEPHONE NUMBER

Dennis W. Herrin, Regulation and Compliance Engineer 305 24 6- 6749
COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (13)

CAUSE SYSTEM COMPONENT
MANUFAC.

TVRER
EPORTABLE
TO NPRDS SYSTEM COMPONENT MANUFAC-

TURER
EPORTABI E
TO NPRDS

:&WZPmXKN",r'UPPLEMENTAL

REPORT EXPECTED (14)

YES fifyrt, complrtr fXPKCTKO SUdM/SS/OiV OATff NO

ABSTRACT /Limit to /400 tprcrr, I r., rppioeimrtrty /i/tron dnolr corer typcrrttnrn linet/ (15)

EXPECTED
SUBMISSION

DATE IISI

MONTH OAY YEAR

On September 13, 1988, with both units at 100Z power, it was determined
that the Pressurizer Power Operated Relief Valves (PORV) time to open
exceeded the design basis value for Techniaal Specification 3.15 of 2.0
seaonds for the mass input ease and 3.0 seconds for the heat input case.
The Cold Overpressure Mitigating System was designed to provide protection
for the inadvertent start of two Charging Pumps with a loss of letdown, or
the start of a Safety In)ection Pump (SI) and its in)ection into a water
solid RCS, or the start of an idle Reaator Coolant Pump (RCP) with the
secondary water temperature 50 degrees F above the RCS cold leg temperature .
Test data since the initiation of IST of the PORVs in 1984 indicates
opening times between 2 and approximately 6 seaonds. The reason for these
opening times is attributed to undersized air and nitrogen baakup supply
lines to the PORV aatuators . The cause of this'vent was an inadequate
design proaess which did not assure that the design basis opening time for
the PORVs aould be met . Until the situation is resolved, the SI pumps will
be isolated at RCS temperatures less than 380 degrees F by means of two
alosed valves. Procedures were revised to prevent a third charging pump
from operating with RCS temperatures less than 285 degrees F, and to maintain
a pressurizer bubble with RCS temperatures greater than 200 degrees F.
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On September 13, 1988, with both units operating at 100/ power, it was determined
that the Pressurizer Power Operated Relief Valve (PORV) (EIIS:AB) time to open
exceeded the time stated in the Safety Evaluation Report (SER) for the basi.s of
Technical Specification (TS) 3.15. The discrepancy between the SER time to open and
the actual time to open was identified by the NRC in inspection report 250/251
88-14, issued on July 29, 1988. The above determination was made following an
investigation into the discrepancy.

Technical Specification 3.15, its basis and its SER, were i.ssued on March 8, 1982.
The Inservice Testing (IST) program at Turkey Point began testing the PORVs with
an acceptance criteria of 15 seconds, in May, 1984. The PORVs were not in the
IST program prior to that time . When the PORVs were included in the IST program,
the 15 second acceptance criteria for the opening time was estimated based on the
3" line size .

The Cold Overpressure Mitigation System (COMS) is designed to mitigate mass

i.nput and heat input induced pressure transients during cold shutdown conditions
and during heatup and cooldown transients. The system was designed to provide
overpressure protection for the following cases:

1) The inadvertent start of two Charging Pumps (EIIS:CB) with a loss of letdown,
or

2) the start of a High Pressure Safety In)ection Pump (SI) (EIIS:Bg) and its
in]ection into a water solid RCS, or

3) the start of an idle Reactor Coolant Pump (RCP) with the secondary water
temperature of the steam generators 50 degrees F above the RCS cold leg
temperature .

Cases 82 and -83 are stated in the basis for the Technical Specifications of Turkey
Point Units 3 and 4, Section 3.15. All cases are addressed in the original
generic Westinghouse pressure transient analysis.

In the generic Westinghouse pressure transient analysis and in the Nuclear
Regulatory Commission s (NRC) Safety Evaluation Report (SER) issued on March 14,
1980, the stroke times for the PORVs were specified as 2.0 seconds for the mash

input case and 3.0 seconds for the heat input case . Actual PORV stroke time test
results vary from less than 2.0 seconds to a maximum of 6.41 seconds. These
values were obtained with no pressure under the valves seats .

TS 3.15.3 requires both PORVs to be operable with RCS temperature less than or
equal to 275 degrees F with the RCS pressure boundary established. Because of
.this requirement, the opening time of the PORVs is not an operability concern until
a unit s RCS temperature decreases to 275 degrees F during cooldown. Discretionary
enforcement to permit aooldown and enter the current Cycle XII refueling outage
for Unit 4, continued operation until startup from the current Unit 4 refueling
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outage and startup from the next refueling outage for Unit 3, was sought
from and granted by the NRC on September 19, 1988. The granting of the
discretionary enforcement was based on the implementation 'of corrective actions 1

through 4, as identified in this report, prior to Unit 4 aooldown below 275

degrees. Unit 4 cooled down below 275 degrees F and entered mode 5 on September
21, 1988.

CAUSE OF EVENT

The root cause of this event was an inadequate design process. The process did
not verify that the design basis opening time of 2 seconds for the PORVs could be

met by the PORVs installed at Turkey Point, nor did the process assure that the
proper acceptanae criteria was inaorporated into the plant s affected documents.
Undersized air and nitrogen backup supply lines to the PORV actuators is the
most significant cause of the inareased opening stroke times.

ANALYSIS OF EVENT

An evaluation of the safety impact of eaah potential overpressure event, on a

case by aase basis, is as follows:

1) Inadvertent start of two charging pumps with a loss of letdown.

The original generic Westinghouse overpressure transient analysis stated that the
case of charging/letdown mismatch could be handled by the COMS without
exceeding 10 CFR 50 Appendix G limits. Westinghouse reanalyzed this case with
the PORV stroke times measured at Turkey Point. The results of this safety
evaluation show that for the case of two charging pumps starting with a loss
of letdown and a 6 second stroke time, the overshoot value is 18 psi. (Overshoot
is the pressure by which the maximum RCS pressure exceeds the GOMS setpoint of 415

psig.) This transient can be readily acaommodated by the COMS without exaeeding
10 CFR Appendix G limits. Westinghouse states that this case is the most probable
mass input transient and that the PORV stroke times would have to inarease to
greater than ten seconds before the pressure excursions would approach the 10 CFR

50 Appendix G limits.

A calculation has been performed to analyze the mass input transient case of
three charging pumps with a aonaurrent loss of letdown. This calculation was

based on methods outlined in the Westinghouse Pressure Transient Analysis Report
and is consistent with the proaedure described in the original COMS report. The

results of this calculation show that the PORV stroke time can degrade to at
least 9.5 seconds and the COMS can safely mitigate this mass input transient.

V AC I0 IIM 555 A
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This calculation is also conservative in that it is based on conservative generic
Westinghouse data and assumes the start of three charging pumps instead of two.
A more plant specific analysis of this ease should yield longer PORV stroke times
for this case .

2) Spurious start of one Safety In5eetion pump

The original generic Westinghouse overpressure transient analysis stated that the
case of a spurious SI pump start is the limiting mass in)ection transient. It
also states that although there are administrative controls in place at Turkey
Point that ensure that the SI pumps cannot deliver water to the RCS below 380
degrees F, when the COMS is operable (at RCS temperatures less than or equal to 275

degrees F with a water solid, unvented RCS), it is designed to mitigate such an
events The possibility of this event is remote . Administrative controls are and
have been in effeat since the implementation of Technical Specification 3.15 at
Turkey Point that prevent the possibility of a mass input transient caused by a

spurious SI pump start. Procedure GOP-305, entitled »Hot Standby to Cold
Shutdown," isolates the hot leg and cold leg safety in)ection valves prior to
cooling the RCS below 380 degrees F. Attachment 1 to GOP-305 requires operator
written verification that the SI valves are closed and that their associated
power breakers are locked open.

A plant specific aalculation of the mass in)ection pressure transient of a

spurious start of a single safety in]ection pump has been performed by Westing-
house for Turkey Point Units 3 and 4. This case has been determined to be the
most limiting pressure transient event. The calculation utilized actual valve
aharacteristias. Additional aredit was also taken for the test being performed
with the block valves closed. The final results showed that the valve could be
tested up to 3.45 seconds and still prevent the most limiting pressure transient
from exceeding Appendix G limits.

3) Inadvertent starting of a RCP with a temperature differential between the
secondary system and the RCS of 50 degrees P.

The original Westinghouse heat input case temperature differential is 50 degrees F,
which was twice the maximum differential temperature allowed by procedure when
starting a RCP. Current operating procedures specify a maximum differential
temperature of 10 degrees F. Using a 20 degree P secondary to RCS differential
temperature, Westinghouse has concluded that the valve stroke times would have to
exceed 10 seconds before the limits of 10 CPR 50 Appendix G would be approached.
Therefore, the COMS is capable of mitigating a heat input transient of the type
that would currently be credible.

A review of previously permitted maximum differential temperatures has been
performed to identify time frames during which operation may have been permissible
with greater than the current maximum 20 degree differential temperature. That
review concluded that during the time the Overpressure Mitigation System has been
used (April-July 1977 to present), the maximum differential temperature allowed
was less than the 20 degree P limit.
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CORRECTIVE ACTIONS

1) The Safety Injection system is isolated from the RCS at temperatures less than
380 degrees F. This is a current requirement of Technical Specification 3.15.
Until the current situation is resolved, each SI flowpath to the hotlegs will be

isolated by means of two closed deactivated MOVs in series, and each SI flowpath to
the cold legs will be isolated by means of one deactivated MOV and one locked
closed manual valve in series. The manual valves will be controlled with locks and
the motor operated valves will be tagged and have their breakers racked out.
On-the-spot-changes (OTSC) of those procedures required for immediate unit shutdown
to reflect the double isolation of the SI pumps were issued on September 19, 1988.

Administrative controls have been in-effect since the implementation of
Technical Specification 3.15 to isolate the SI pumps with at least one valve.

2) Procedures were revised to tag out one of the three charging pump breakers to
prevent a third charging pump from operating with RCS temperatures less than 285
degrees F. The procedure revisions were completed on September 16, 1988.

3) Procedures were revised to maintain a pressurizer bubble with RCS temperatures
greater than 200 degrees F ~ The procedure revisions were completed on September 16,
1988.

4) At RCS temperatures less than 275 degrees F, procedures currently do not
permit starting a RCP un'less steam generator secondary water temperature is less
than 10 degrees F above the RCS temperature. OTSCs of those procedures required
for immediate unit shutdown to"reflect the racking out of a stopped RCP with an RCS
temperature less than 285 degrees F were issued on September 19, 1988.

NOTE: Implementation of Corrective Actions 1 through 4 wa's the basis for the NRC
granting Discretionary Enforcement for Units 3 and 4. These sanctions have
been lifted for Unit 4 due to implementation of Corrective Actions 6, 10,
and 11 below.

5) Other procedures which were not needed until after draindown or prior to unit
startup were revised by September 23, 1988.

6) Plant Chan e Modification PC Mg / ( / ) 88 535 has been issued to increase the size
of the Unit 4 PORV instrument air and nitrogen supply line tubing. This modifi-
cation has been implemented and was demonstrated to be effective through per-
formance of Preoperational Procedure 0800.216. This procedure requires an opening
time of 1.65 to 3.45 seconds and a closing time of 1.0 to 2.0 seconds using both
Instrument Air and Nitrogen Backup supplies.

PC/M 88-427 has been issued to increase the size of the Unit 3 PORV Instrument
Air supply line tubing as a temporary measure'o decrease the PORV opening
stroke time . This modification has been implemented and was demonstrated- to be

vrIC eCrIro 144A
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effective through performance of Startup Field Procedure SFP-13. Permanent modi-
fications to the PORV Instrument Air and Nitrogen Backup supply line tubing will
be implemented on the Unit 3 PORVs prior to restart from the next refueling
outage .

7) iVuclear Engineering Quality Instruction (QI) 3.11, "JPN Review of Technical
Specification Amendments," was issued in December 1988. This instruction addresses
the review of teahnical specification amendments for impact on Engineering design
documents . Initial training on this instruction was performed on December 30,
1988

')

The current Technical Specifications for Turkey Point Units 3 and 4 are bei.ng
upgraded to the Standard Technical Specification format. This task is outlined in
the Technical Specification Revision Pro)ect (RTS) which includes a verification
process to provide assurance of design basis conformance . That process satisfies
the commitment to perform a review of previously issued amendments to the current
Technical Specifications involving added equipment or performance requirement
changes to assure that the affected design documents have been appropriately up-
dated.

9) Administrative Procedure (AP) 0103.18, "Faaility Operating License Amendments
and/or Changes," was revised on November 28, 1988. This revision requires the
iVuclear Engineering Department to document the review of proposed license amend-
ments and provide a response to the Regulation and Compliance Group.

10) Operating Procedure OP 0209.1, "Valve Exeraising Proaedure," provides
instructions for the periodic exercising of Safety Class 1, 2, and 3 valves for
which exeraising is required by the Valve Test Program portion of the Turkey
Point Inservice and Testing Program. This procedure was revised on February 24,
1989 to ensure the Unit 4 PORVs,meet an opening stroke time of 3.45 seconds.
This procedure also ensures the Unit 3 PORVs meet an opening stroke time of
less than or equal to 10 seconds. OP 0209.1 will be revised to specify an
opening stroke time of 3.45 seaonds for the Unit 3 PORVs upon completion of
long term aorreative modifiaations during the next refueling outage.

Unit 4 Operations Surveillanae Procedure 4-0SP-041.4, "Overpressure Mitigating
System Nitrogen Backup Leak and Functional Test," was revised on May 2, 1989 t'o

ensure the Unit 4 PORVs meet an opening stroke time of 3.45 seaonds using the
Nitrogen Baakup supply. 3-0SP-041.4 was revised on January 6, 1989 to ensure'the
Unit 3 PORVs meet an opening stroke time of less than or equal to 10 seaonds using
the Nitrogen Backup supply. 3-0SP-041.4 will be revised to specify an opening
stroke time of 3.45 seconds for the Unit 3 PORVs upon completion of long term
modifications during the next refueling outage.

ADDITIONAL IHFORMATIOH

PORV Manufacturer: Copes-Vulcan
Aatuator Manufacturer: Copes-Vulcan, model number D-100-160-2 1/2

Similar oeeurrenaes: none
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