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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION
FLORIDA POWER & LIGHT COMPANY
SUPPLEMENTAL TESTIMONY OF RENE SILVA
DOCKET NO. 9%60001-El

July 26, 1996

Please state your name and address.
My name is Rene Silva. My business address is 9250 W. Flagler

Street, Miami, Florida 33174,

By whom are you employed and what is your position?
1 am employed by Florida Power & Light Company (FPL) as Manager
of Forecasting and Regulatory Response in the Power Generation

Business Unit.

Have you previously testified in this docket?

Yes.

What is the purpose of your supplemental testimony?

The purpose of my supplemental testimony is to provide additional
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informaton regarding FPL's response to Interrogatory No. 19 and 21
in Staff’s 3rd Set of Interrogatories. The response to Interrogatory
No. 19 explains how the outages that occurred since April 1995 at the
St. Lucie plant affected FPL's Generating Performance Incentive
Factor reward/penalty amouni for the period April through September
1995. The response to Interrogatory No. 21 provides the replacement
energy and cost of the replacement energy associated with the outages
that occurred from September 1994 through September 1995 at the St

Lucie plant.

Have you prepared or caused to be prepared under your
supervision, direction and control an Exhibit in this proceeding?

Yes, 1 have. It consists of Document No. 1.

Were the outages at the St. Lucie Units 1 and 2 during the period
September 1994 through September 1995 an issue during the
February 1996 Fuel proceedings?

Yes. During the February 1996 Fuel proceedings, the issue: Should
FPL recover replacement energy costs resulting from outages at the St.
Lucie Plant during the period September 1994 through September

1995, was raised by the Commission Staff. The issue was deferred
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from the February 1996 hearing to allow time for additional discovery.
FPL originally filed responses to Staff’s Third Set of Interrogatories
on November 3, 1995. Interrogatory No. 19 is attached to my
supplemental testimony as Document No 1. Recently the Commission
Staff asked additional questions regarding the interrogatory response.

These questions and FPL's responses to them are provided below.

In your response to Interrogatory No. 19, Pages 7 and 9,
adjustments have been made to the Aclual Equivalent Availability.
Is there some document or order which allows these adjustments
to be made?
Yes. Adjustments to a GPIF unit's Actual Equivalent Availability
are permitted as described in the GPIF Implementation Manual
established by the FPSC on July 28, 1981 in Order No. 10168 for
Docket No. 810001-CI. Section 4.3.1 of the manual provides for the
adjustment of Equivalent Availability upon review by the
Commission. The Commission recognized adjustments for the
following categories:

®  Natural or externally caused disaster

®  Unforeseen shutdown due to regulatory agency action

®  Rescheduling of planned maintenance
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 Changes in the work scope of planned outages
# Differences between actual and forecast reserve shutdowns
(if reserve shutdowns are used in setting the Equivalent

Availability target)

For your response to Interrogatory No. 19, Pages 3 and 7, please spell

out or define the abbreviated descriptions,

Interrogatory No. 19, Page 3 of 11, April 7. 1995 "Control Rod Drive
PO." - control rod drive power supply.

Interrogatory 19, Page 3 of 11, April 9, 1995 "Chemistry hold" - Chemistry

hold during plant stan up for chemistry analysis,

Interrogatory 19, Page 3 of 11, August 2, 1995 "NE Intercept Valve” - North
East turbine intercept valve.

Interrogatory No. 19, Page 7 of 11, June 11, 1995 "DC saf. sys_pwr. supp.”
- Direct current safety system power supply. OQOutage was a PFO (Partial

Forced Outage) because the unit remained online at 40% power 10 make

NECESSAry repairs.

Interropatory No, 19, Page 7 of 11, July 9, 1995 "RPS "C" wide range NI” -
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Reactor Protection System Channel "C" wide range nuclear instrumentation,

Interrogatory No. 19, Page 7 of 11, August 9, 1995 "PORVS" - Power
Operated Relief Valves. This outage is explained in detail in FPL Witness

R. L. Wade's Supplemental Testimony, Document No, 1, Page 9 of 18,

In your response to Interrogatory No. 19, Page 9, the description
"waterbox cleaning" is used a number of times. Please define waterbox
cleaning and why is it done so often?

The condensers use salt water from the Atlantic Ocean as the source of
cooling water. Marine growth and sediment can deposit on the tube sheets
reducing the condensers’ heat transfer capacity. Frequeni cleanings are

required to remove these obstructions from the tube sheet.

In your response to Interrogatory No. 21, page 2, Assumption No. 3
states that the average cost of PSL energy was assumed to be $5.58 and
$6.75 for St. Lucie Units 1 and 2 respectively. What are these ligures
based on?

They are the actual average fuel cost of each unit for the period September

1994 through September 1995,

Does this conclude your testimony?

Yes, it does.




DOCUMENT NO. 1
FLORIDA POWER AND LIGHT COMPANY
RESPONSE TO STAFF'S THIRD SET
INTERROGATORY NO. 19

R5-4

DOCKET NO. 960001-E1
FPL WITNESS: R. SILVA
EXHIBIT =
FAGES 1-11




19,

Florida Power & Light Company
Docket No. 950001-El

Staff's 3rd Set of Interrogatories
Interrogatory No. 19

Page 1 of 11

How will the outages since Apnl 1895 at the St. Lucie nuciear units atfect Florida Power
and Light Company's Genaralliig Performance incentive Factor reward/penalty amount for
the panod April through September 18857 The response should include al assumpticns
and calculations.

The unplanned outages at St. Lucie Unit 1 during August and September, 1895, which
followed the shuldown caused by Humicane Erin, will result in Florida Power & Light
receiving a GPIF maximum Equivalent Availability Factor (EAF) penalty ol approximately
$1.3 miilion for St. Lucie Unit 1. Pleasa note that during the period of April 1895 1o July
1995, prior to the humicane, S1. Lucie Unit 1 had parformed well above ils approvad EAF
larget. Consequently, it Unit 1 had perlormed al ls larget level during August and
Seplember, FPL would have received a maximum reward of $1.3 million for Unit 1.
Therefora the net *loss” to FPL for the outages at St. Lucie Unit 1 is more than $2.6 million.
Consistent with previous pariods, the Equivalent Availability Factors (EAF's) of the Si.
Lucie units have been adjusted to remove the effects ol extemally caused events.
Therafore, the hours offline due 1o Hurricane Ern as well as the delay in unit start up due
to the vehicle lodged in the discharge canal have been removed from the EAF calculations

During the same April 1995 through September 1995 GPIF penod, St. Lucie Unit 2
periormed well above its approved EAF target and achieved a GPIF maximum EAF reward
of almost §1.1 million. Therefore the combined EAF performancae of the Si. Lucie nuclear
plant was a penalty of more than $0.2 million. The FPL nuclear units at the Turkey Point
site also performed well above their approved targets during the same period with
maximum rewards for sach unit's EAF parlormance

During the 1980's FPL's nuclear units have exceaded nuclear industry standards. Since
1891, all four of FPL's nuctear units have consistently performed above the nuclear industry
avarage for forced (unplanned) outages. For example, whila the Industry average for lorced
outages was approximately 10.6%, FPL's nuclear units had forced outage rates of less
than 4%. Othar significant gains in nuclear unit availability were achleved through the
reduction in the length of planned outages. Between 1882 and 1984 the average number
of days off line for planned outages at FPL's nuclear siles has decreased from more than
63 days to less than 44 days. In conftrast, the nuclear indusiry average lor planned
outlages was approximately 65 days in 1992 and 56 days in 1894, FPL's excellen! nuclear
performance has provided substantial savings to our customers in replacement fuel costs,

The GPIF program has rewarded FPL for having its nuclear units perform well. In this
instance, the GPIF program (as intended) has penalized FPL at 81, Lucie Unit 1, as a resuft
ol its ouages during August and SeplemL.ar.




Flords Power & Light Compeny
Dockst No. 850001-El
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VERSI °H ¢ 15.0
CRIGIMAL IMEET NO. 6.202.013

ACTUAL FERFORMANCE DATA
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CRIGIMAL SHEET MO. 6.102.03%
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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION
FLORIDA POWER & LIGHT COMPANY
SUPPLEMENTAL TESTIMONY OF R. L. WADE
DOCKET NO. 960001-El

July 26, 1996

Please state your name and address.

My name is Robert L. Wade. My business address is 700 Universe

Boulevard, Juno Beach, Florida 33408.

By whom are you employed and what is your position?
I am employed by Florida Power & Light Company (FPL) as Director,

Business Services in the Nuclear Business Unit.

Have you previously provided testimony in Docket No, 960001-E17

Yes.

What is the purpose of your supplemental testimony?
The purpose of my testimony is to discuss outages at St. Lucie Units

1 and 2 during the period September 1994 through September 1995,
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Have you prepared or caused to be prepared under your
supervision, direction and control an Exhibit in this proceeding?

Yes, I have. It is labelled Document No. 1.

Were the outages at St. Lucie Unpits 1 and 2 during the period
September 1994 through September 1995 an issue during the
February 1996 Fuel proceeding?

Yes. The issue: "Should FPL recover replacement energy costs
resulting from outages at the St. Lucie Plant during the period
September 1994 through September 1995, was raised by the
Commission Staff during the February 1996 Fuel proceeding. The
issue was deferred from the February 1996 hearing to allow time for

additional discovery.

Has FPL filed any discovery responses with the Commission
concerning this issue?

Yes. On November 3, 1995, FPL filed responses to Staff's Third Set
of Interrogatories which 1 co-sponsored with Mr. Silva. These
interrogatory responses provide a detailed description of the incidents
which occurred from September 1994 through September 1995 at the

St. Lucie plant that affected the operation of the units and the




20

21

corrective actions taken by FPL.

Has FPL updated these discovery responses?

Yes. Recently the Commission Staff asked additional questions and
requested updates on the interrogatory responses. Attachsd as my
Document No, 1 is FPL's revised response to Interrogatory No. 21,
which provides a detailed description of the incidents which occurred
from September 1994 through September 1995 at the St. Lucie plant
that affected the operation of the units and the corrective actions taken

by FPL.

In your response to Interrogatory No.21, page 6 of 18, the offline
hours for July 10, 1995 are noted as 29.45 and in response to
Interrogatory No. 19, Page 7, 34.2 offline hours are noted for July
10, 1995, Why is there a difference?

The offline hours originally reported in response to Interrogatory No.
21 excluded normal plant start up hours. Interrogatory No. 21 has

peen revised to reflect the total offline hours by event.

Should FPL be allowed to recover the replacement fuel cost
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associated with the outages at the St. Lucie Plant?

Yes. FPL believes its actions regarding the outages at the St. Lucie
Plant were reasonable and prudent and, therefore, FPL should recover
all replacement energy costs. FPL followed proven management
practices and operating procedures, and exercised reasonable diligence
in operating the plani. The St. Lucie nuclear units were taken off line
on Auvgust 1, 1995 due to Hurricune Erin. After the threat of the
Hurricane passed, FPL began the normal process of performing
various inspections before returning both units to service. Unit 2 was
successfully returned to service on August 5, 1995. During the
inspections of Unit | prior to bringing the unit to full power, FPL
observed problems with equipment and procedures which required
correction prior to returning the unit to service. This identification of
problems prior to bringing the unit back into service is part of FPL's
normal operating procedure and is, in fact. a prudent means of
correcting problems before equipment fails, possibly resulting in even

greater downtime.

FPL's nuclear management made an extensive review of the events
that affecied the operation of the St. Lucie Plant and, where

appropriate, took corrective actions 1o address any operational
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problems identified. These corrective actions included expanded
personnel training and procedure enhancements to  address
unanticipated events. The review of the events and the cormrective
actions are provided in detail in my Document No. 1, pages 3 through

18.

When reviewing the incidents that affected the operation of the 5t
Lucie Plant during a three month time period (July, August and
September 1995), it is also important to review how FPL's nuclear
units have performed over the years and how their performance
compares to the industry. Since 1991, all four FPL's nuclear units
have consistently performed above the nuclear industry average for
forced (unplanned) outages. For example, while the industry average
for forced outages in 1994 was approximately 10.6%, FPL's nuclear
units had forced outage rates of less than 4% in 1994. The industry
average for forced outages in 1995 is not yet available. FPL's 1995
average nuclear forced outage rate was 6.6%. Other significant gains
in nuclear unit availability were achieved through the reduction in the
length of planned outages. Between 1992 and 1994 the average
number of days off line for planned outages at FPL's nuclear sites has

decreased from more than 63 days to less than 44 days. In contrast,
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the nuclear industry average for planned outages was approximately
65 days in 1992 and 56 days in 1994, This performance has provided
substantial savings to our customers in reduced fuel costs. Therefore,
FPL believes it would be patently unfair to focus on events occurring
during a sraall subperiod to determine allowance of fuel replacement

cost recovery.

Does this conclude your supplemental testimony?

Yes, it does.

I
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Please provide a detalled description of each inciden! occurring from September, 1994, to
the current date at the 51. Lucie plant that affected the operation of either nuciear unit. The
descriplion should include, but not limited to the following:

a.
b.

a~sean

ab.c.

the cause of the incident

the corrective action steps taken by the company:

i, person/company correcting the problem

ik, cost to correct the problem (parts and labor)

(T8 environmental impacts

a timeline thal indicales when each corrective action step was compleled
source of replacement energy

total KWH's purchased/generated of replacement energy

total cost of replacemant energy

fuel cost of replacement energy

See pages 3 through 18 of this response (pages numbers corresponding to each
event are provided in the table below)

During each incident that affected the operation of the Si. Lucie plant, FPL's
source of replacement energy was from FPL system resources. Since the
replacement energy came from FPL's system output, it cannot be specifically tied
to any particular FPL generating unit.

e, 1, g. See table below

e ey N
8T DATE EVENT For (a) (@) REPLACEMENT ne g
LUCIE (b} {e) ENERGY kWwh COST
UNIT NO. Sae {see notes 1.2 &
Page 3 below)
Oct 26-04 Potantal 3 7.210 $120.8135
Translormar
Feb 27-95 Quench Tank In & 163,867,000 $2.264 638
Leakage
Jul B-55 Turbine Trip Dunng | 5 36,050,000 3615742
Surveflance
Testing
Jul 1085 External Event, 6 25,235,000 $417 900
Vehicle in
Discharge Canal
1and 2 Aug 1-85 Extarnal Event, T 68,571 000 £1.054 361
Hurncane Enn
Aug 2-85 1A2 Reaclor 8 124,012 000 $2,123 006
Coolant Purnp Seal
Packagoe Faliure
Aug 9-85 Power Operaled ] 134 883 DOO $25TT 776
Rebel Valve
Failures
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DATE EVENT For (a) {e) REPLACEMENT in & (g)
LUCIE {b) (e) ENERGY kWh COST
UNIT NO. Sew {sew noles 1.2 &
Page 3 below)
Aug 1795 Inadverient Spray 10 248 024 000 54179 840
Dovm of
Contanmani
Sap 165 182 EDG Rocker 11 186,730,000 $2B44 879
Arm Adjusting
Screw Lock Nut
Sep 1185 Pressurizer Code 12 124,733,000 $2,088 73
Sakety Vakhe
Flange Leakage
Sep 19-85 1B Emergency 13 51,191,000 3024 800
Diesel Generator
Haold Down Bolts
Bep 22-85 1A 8 1B EDG 14 48,307,000 $748,007
Gavemor Stabilty
Sep 2495 Pressurzer Code 15 325,692,000 $5208977
Salety Valve
Abgnmaenrt
Modifications
Feb 21-65 Steam Ganaralor 16 $3 878 000 $637 288
Level Transmitter
Fabure
Apr 25-05 Digtal Electro- 17 5,456 000 $70814
Hydraule Power
I Supply Falure
2 Aug 485 Switchyard Circuit 18 9,548,000 $1B6,0u8
Breaker Failure
— e _ = =

Assumptions

1)

2)

3

Total KWH replacemen ensergy based upon netl 1o FPL rom. a) PSL1 of 7TOMW per hour less
projected lorced outage rale and projecied maintenance outage rate of 3 1% and 4% respectvely and
b) PSL2 of 777 megawatlis per hour less projected forced cutage rate and propcled mantenance
outage rate of 8.9'% and 2.3%, respectively. The projecied outage reles are taken from the Fuel Cost
Recovery Ming of June 19045 The resulant output (721 and 682 ker PSLEY and PSLED) was
considered the energy o be replaced for each hour the unil wae off-line

Total Cost and Fuel Cost are equal since there was no capacity purchased fo replace PSL output

The replacement fuel cost based upon the F AL hourly system lambda (cost of next megawat) adjusted
for the decremental block of anergy assumed in assumption 1 above. The average cost of PSL energy
(Sper megawatl hour) was assumed to be $5 58 and 36 75 for PSLI1 and PSLI2 respectvely. The
PSL cost was sublracted rom the adjumted FPL hourly system lambda and was mulipked by the
replacement er~rgy
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Event Potential Transformer
St Lucie Unit 1
Event date: October 26, 1994

On October 26, 1994, Unit | was in Mode | and operating at 100% power. At 2:26 P M, an arc was observed in
the arex of the 240 KV switchyard near the Unn | synchronizing potential transformer. Concurrently, Unat 1
experienced an automatic reactor trip on loss of electrical load predicated by main generator differential current
condition. Standard post trip acuons were performed, the normal Reactor Tnp Recovery procedure was implemented
and all safety funclions were satisfactory. Subsequentlv, at 245 PM, a fire was reporied al the potential
transformer outside the protected area. The fire was controlled and allowed to extinguish itself

The root cause of this event was determined to be an external fault across the porcelain insulator of the
synchromizing potentin] transformer which resulted in a flashover of the insulater. The flashover resulted from a
combination of marginal basic insulation level of the transformer comnbuted to by salt contamination of the
insulator

A review of FPL's distnibution system revealed no prior inservice failures of this type modcl potential transformer
The polential transformers were routinely inspected and cleaned dunng refucling oulages A silicone maintenance
coating program was in place prior to this even! bul applied only to breaker bushings. Since there was no vendor
recommendation to coat potential transformers nor any previous failures, the potential transformers were not included
in the mainlenance coating program. Afler this event, the potential transformers were added to the maintenance
silicone coaling program

The following acuons were taken by FPL 10 correct the problem
1 The synchromzing potential transformer was replaced with a new 900KV basic insulation level rated model

of inereased stnke distance for enhanced insulating capability.
The Unit 1 switchyard components were inspected and no other degraded components were found

L]

3 Schedules were establish to periodically apply silicone costings to both umits synchromizing potential
transformers

4 The main transformer, main generator and isophase bus were inapecled with satisfactory results

5 An upgraded synchronizing potential transformer utthzing a 1050 KV insulation level was installed duning

the February 1995 Quench Tank In Leakage outage,

Iminal correc iive actions were completed by October 26, 1994, A total of 9:33 ofT-line hours were attnibuted to this
even! There were no off-site environmental 1ssues associated with this event

The cost to replace the transformer and perform the required inspections was approximately $74,000. The corrective
aclions were performed by FPL employees
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Event; Quench Tank In Leakage
St Lucie Unit |
Event date: February 27, 1995

Beginning i December 1994, the rale of in leakage to the quench tank began to trend upward It soon became
evident that the leakage mate would eventually approach the Techmical Specification Reactor Coolant System (RCS5)
leakage limit, requiring » mid-cycle outage to correct the problem. A task team was established to identfy
contributing factors to the in leakage and develop and implement appropriate corrective actions. On February 27,
19935, St. Lucie Unit | was removed from service 10 implement the corrective actions identified by the task team

The pnmary source of in leakage to the quench tank was determined to be associated with leakage from the
Pressunzer Code Safety Valves (PCSV). The valves were leaking between their discs and seats The major
contributors to this leakage were:

1 Insufficient margin between normal system operating pressure and the valves Lift set point
2 High ambient temperature.
3 Valve body flexure from thermal stresses duning plant heat up.

The following actions were taken by FPL to correct the problem:

All three PCSV's were replaced.

Pressurizer head insulation was modified to improve ambent conditions of the PCSV's,

The pressurizer missile shield was removed 1o improve the ambient conditions of the PCSV's.
Pressunzer pressure was raised slowly over a 24 hour period allowing the valves to sonk at each step.

I-Llh-llh)-t

The cause of and corrective actions for PCSV leakage has been an issuc in the nuclear industry, as well as, with
FPL for some ume. When new and following refurbishments, which are performed periodically, these valves operate
to their design specification. FPL determined a long term solution to the leakage problems 1o be the replacement
of PCSV's with a newly designed valve. The new valve is manufaciured out of forged steel utilizing a block body
design which provides greater strength and makes the new valves less susceptible to tail pipe operating stress. The
new valves were installed in Unit | in June 1996. The new valves for Unit 2 will be installed duning the next
refucling outage cumrently scheduled for Apnil 1997

A total of 226:49 off-line hours, including 68:51 hours for normal start up, were attnbuted to this event. 5t. Lucie
Ut 1 was suceessfully retumed 1o service on March B, 1995, There wete no off site environmental 1ssues associated
with this event

The cost to replace the pressurizer code safety valves as well as modifications to the pressunzer was approximately
$820,000 The work was performed by FPL employees as well ax Crosby Valve and Gage Co. and Wyle

Laboratones
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Event: Turbine Trip During Surveillance Testing
St Lucie Unat |
Event date: July 8, 1995

On July 8, 1995, Unit 1 was in Mode One and operating at 100% power. Operations personnel were conducting 2
scheduled turbine overspeed tnip survesllance per approved plant procedures. During the portion of the surveillance
that tests a solenoid valve for overspeed protection control, an operator failed to close an isolation valve pnor to
continuing with the test. Failure to close the valve allowed electro-hydravlic (EH) fluid to drain from the governor
and intercept valves when the solenoid valve was opened during a subsequent step. Draining the EH fluid caused
closure of the main turbine governor and intercept valves, resulting in a turbine trip followed by an automatic reactor
tnp,

The root cause of this event was the performance of surveillance test steps out of sequence
The following actions were taken by FPL to correct the problem

I Normal post trip actions were taken to eniure plant equipment responded as designed and operated properly.
2 Normal plant start up sctivities were performed to return the unit to service

The emplovee involved in the surveillance has been an FPL employee for thirteen years. He entered the St Lucie
Plant Operations department carcer path in Sceplember 1986 as an Associate Nuclear Plant Operator. After
successfully completing all requirements of the career path, he was sequentially promoted through the Nuclear Plant
Operator classification to his current position of Senior Nuclear Plant Operator in September 1989. The Senior
Nuclear Plant Operator watch station responsibilities include the operation and monitoring of various plant systems
and components.

A total of 50:58 off-line hours were attributed to this event There were no off site environmental issues associated
this event

There were no repair costs associated with this event All reviews and analyses were performed by FPL employces
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Event: External Event, Vehigle In Discharge Canal
51, Lucie Umt |

Event date. July 10, 1995

On July 9, 1995 with Unit 2 at 100% power and Unit | in start up Mode Three. a vehicle entered FPL property
through an open gate off Highway AJA. Although the entrance was clearly marked with a "NO TRESPASSING
VIOLATORS WILL BE PROSECUTED" sign, the driver procecded cast along the access road adjacent 1o the intake
canal. The driver turned north until he encountered a locked gate. After making @ U-tum, the vehicle proceeded up
and over the berm of the discharge canal, ultimately entering the discharge canal The occupants of the vehicle
exited the vehicle prios to it submerging and climbed up a ladder located on the North side of the discharge

headwall

The vehicle was located inside the discharge pipe approximately S0 feet from the ocean end of the pipe. Flow
through the discharge pipe was slowed to allow divers to enter the pipe and re-position the vehicle and extract it
from the discharge pipe on July 11, 1995, The vehicle was subsequently towed, by tug boai, to a terminal dock in
Fi. Pierce.

The root cause of this event was determined to be the vehicle driver's disregard of a clearly posted no trespassing
sign on FPL property at the entrance to the canal arca. Due to a large number of employces requiriag entry into and
oul of this area to perform such duties as surveys for environmental and biological studies, the gate was routincly

left unlocked

A secunty review was conducled of areas within the owner controlled area to determine where enhanced security
measures could be implemented 1o preclude such incidents in the future. This review led to a decision 1o lock the
gates in the arca where the incident occurred, thus denying access to FPL property.

The introduction of the vehicle into the discharge caaal delayed the start up of Unit 1 a iotal of 34:13 hours,
including 4:28 hours for normal start up. The incident did not effect the operation of Unit 2. There were no off site
¢avironmental issues resulting from this event. A report of the event was filed with the appropriate State
environmental agencies

The cost to remove the vehicle from the discharge pipe was approximately $39,000 and was accomplisked by FPL
employees and Underwater Engineering Service, Inc,
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Event: External Event, Hurncane Enin
St Lucie Unit's | and 2
Event date: August 1, 1995

On July 31, 1995 at 11:14 A M., with both St. Lucie nuclear units at 100% power, the National Humeane Center
1ssucd o hurmcane warning which encompassed the St. Lucie plant sile. On August 1, 1995, information from the
National Hurnicane Center forccast sustained hurnicane force winds a1 the St. Lucie plant site 1n accordance with
the Site Emergency Plan, site management directed the commencement of a controlled shut down of St. Lucie Units
1 and 2. St Lucic umt 1 was taken off linc on August 1, 1995 a1 2:55 PM. St Lucie Unit 2 was taken off linc on
August [, 1995 at 11:28 A M. Both units were shut down by 2:00 PM

Hurricane Enn passed approximately 20 miles to the North of the 5t Lucie plant on August 2, 1995 at 1:00 AM
After damage assessment and emergency plan actions were concluded, the decision 10 return both units to service
was made Unit 2 returned to service on August S, 1995 at 12:52 AM. Unit 1's retumn to service was inibally
delayed by the failure of the 1A2 Reactor Coolant Pump scal,

The off-line hours directly attnbutable to Hurricane Erin for both units was 98:19

The cost incurred for Hurricane Enn St. Lucie plant preparation was approximately $281,000. The preparation efforts
were performed by FPL employees and Raytheon Constructors [nc.




Florida Power & Light Company
Docket No. 950001-E!

StafTs 3rd Set of Interrogatorics

Interrogaory No. 21 - REVISED

Page ﬁ of 16

Event: 1A2 Reacior Coolant Pump Scal Package Failure
St Lucie Umit ]
Event date. August 2, 1995

On August 2, 1995, while Unit | was in start up Mode Three following a shutdown due to Humcane Enn, operators
detected the 1A2 Reactor Coolamt Pump (RCP) lower seal had failed. In accordance with approved procedures,
atlempts were made 10 retumn the seal to service while maintaining the unit 10 Mode Three. The procedwre
sequentially de-pressurizes the seal cavities from top to bottom tn order lo introduce a differential pressure across
the lenking scal thereby restaging it. The attempt to restage the lower seal failed. As a result, operators cooled down
and de-pressunized the reactor coolant system in accordance with plant operating procedures

After data gathening and analyms, 1t was determined that there was not a clear rool cause for the fmilure. The
following arc considered the most likely causes:

| Misalignment between rolating shafl/seal and stationary seal components
2 Reactor Coolant System (RCS) pressure/temperature transient.

3 Debns in the RCS

4 Pump hydraulic instability.

To restore the umt to service, the seal was replaced

A total of 171:36 off-line hours, including 42:25 hours for normal plant start up, were attnbuted to this event. There
were no off site envitonmental issues associated with this event

The cost 1o replace the 1A2 RCP scal was approximately $1,100,000. The repair effort was performed by FPL
emplovees and Ravtheon Constructors
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Event: Pover Operated Reliel Valve Failures
St. Lucie Unit |
Event date: August 9, 1995

On August 9, 1995, Unit | was in start up Mode Four following a shut down due 10 Humicane Enn. Stroke testing
of the Pressurizer Power Operated Relief Valves (PORV) was being performed in accordance with an approved plant
procedure, During testing, operators could not confimn that the PORV's were opening as expecied, The valves were
declared inoperable and a plant cool down and de-pressunzation was performed. Both PORV's were removed from
the pressunzer, The valves were functionally tested and did not open as expected. The valves were subsequently
disassembled und the main disc guides were found to be installed unproperly.

The root cause of the PORY inoperability was determined 0 be inproper re-assembly of the PORV's following
overhaul during the 1994 refueling outage. The overhaul was performed by Furmanite employees, a contractor used
by FPL o perform valve maintenance.

The following actions were taken by FPL to comect the problem:

i. Both PORV's were removed and re-assembled comectly, No damage or problems were noted.

2 Changes were made to the Power Operated Relief Valve mainienance procedure to venfly, dunng bench
testing, that the main valve disc actuates when test pressure is applied and to add a venification that the main
disc puide is installed with the correct orientation,

3 A change was made to the procedure for conducting in service lesting on the PORV’s to require more
posiuve indication of PORV main valve actuation by using quench tank and pressure parameters for
confirmation during testing.

4 Other acuvities performed by Furmanite were reviewed. No other equipment operability issues were
identified.
5. Unit 2 PORV's were determined not 1o be susceptible 1o a similar event: The valve configuraton on Unit

2 PORV'. does not allow for the main disc guide to be mnstalled umproperly,

6. Plant Staff and Engineering performed a review of existing procerlures goveming post maintenance testing
on other safety related equipment 1o ensure the testing adequately demonstrates componeat operability, All
post maintenance procedures reviewed were found w adequately address and demonstrate compenent
opcrability.

7. A comprehensive review of and modification to procedurcs pertaning o control of contmctors was
performed.

A total of 188:28 off-line hours, including 43:11 bours for normal plant start up, were atrbuted to this event. There
were no off sile environmental issucs associated with this event.

The cost o remove, re-assemble and re-mstall the PORV's was approsamately $381,000. The correcuve measures
were implemented by FPL employecs.
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Event: Inadvertent Spray Down Of Containment
St. Lucie Unit |
Event date: August 17, 1995

On August 11, 1993, a containment spray (C5) header control valve failed its stroke test and was declared owt of
service. Pending repair of the valve, the valve was placed in its safeguards position of open

On August 17, 1995, with Unit | in start up Mode Three, the Emergency Core Cooling Svstem (ECCS) venting
procedure for the Low Pressure Safety Injection System (LPSI) was started As part of that procedure, an operator
started the 1A LPSI pump and established a flow path through the Shutdown Cooling System (SDC) heat
exchanger. These actions provided a direct flow path from the Refueling Water Tank (RWT) to the A" CS header
and the open header control valve. Approximately 10,000 gallons of borated water was inadvertently sprayed into
containment through the *A* CS header using the 1A LPSI pump.

Operators secured the 1A LPS] pump and isolated the 1A SDC heat exchanger and drained the reactor sump 1o the
Acrated Waste Storage Tank.

The root cause of this event was identified as a procedural deficiency in the ECCS venuing procedure, which did
not require operators 1o verify that the proper C5 header isolation valves were closed prior to recirculating the water
n the SDC system.

The following actions were taken by FPL to correct the problem

1. Plant equipment impacted by the borated water spray was cleaned, inspected and repaired or replaced as
required.

il The ECCS and CS venting procedure was revised to provide limitations on plant conditions dunng ventng

i The C5 header isolation valve was repaired and returned to normal status

The PSL Operations department leam involved in the venting procedure consisied of twoe Reactor Control Operators,
a Senior Reactor Control Operalor and an Assistanl Nuclear Plant Supervisor (AMPS). All of these positions are
licensed operator positiens. The ANPS is a supervisory position responsible for coordinating the acuvities of their
assigned unit

A total of 343 31 off-line hours were attributed to this event There were no off site environmental issucs associated
with this event

The cost of thus event, including containment clean up was approximately $89%,000. The clean up effort was
performed by FPL emplovees
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Event: 1B2 EDG Rocker Amm Adjusting Screw Lock Nut

St. Lucie Unit |

Event date: September 1, 1995

On August 31, 1995, operations personnel were condacting a one hour Emergency Diesel Generator (EDG)
surveillance run in accordance with procedures. Unit | was in Mode Five following the contaunment spry incident.
After the EDG reached a rated speed of 900 RPM, the 1B EDG tripped on high crankcase pressure from the 182
engine. Inspections revealed that the number nine power pack piston and cylinder head had sustained damage due
to separation of the exhaust valve head from its stem. The failed valve head, loose within the combustion chamber,
punctured the piston and cylinder bead. Damage was also observed in several exbaust valve train parts.

There is no absolute conclusive evidence which supports a specific root cause The two most probable mot causes
are the rocker arm lash adjuster stuck in mid stroke or the rocker arm lash adjuster lock nut backed off.

The EDG's are inspecied every eighteen months as part of the standard maintenance program. The inspecuons have
historically been performed by the original equipment manufacturer, MKW Power Systems, Inc.

The following actions were taken by FPL to comrect the problem:

L. The 1B2 EDG engine was repaired, cleaned and inspecied.

2, All EDG engines were inspected for exhaust valve rocker anm lock nut torque, All lock nuts inspected met
the minimum foot pound specification.

3l Technical manuals were updated o include a minimum torque check venfication of 80 foot pounds for the
adjusting screw lock nut,

4. Failed engine components were sent to the original manufacturer 10 determine oot cause of the

equipment failure. Although no concrete evidence exists, the original equipment manufacturer believes the
rocker arm lash adjusier stuck in mid stroke, There was no evidence of a manufacturing defect.
5. The lash adjuster plunger will be checked for free rotation during routing inspections.

The corrective actions taken by FPL encompass both possible root causes and should prevent a reoccumrence of this
problem.

A total of 258:11 off-line bours, commencing on September 1, 1995, were attnibuted to this event. There were no
off sie envuroomental issues associated with this event

The cout W repar the 1B2 EDG was approximately $289.000. The repair effort was performed by FPL employees
and MKW Power Sysicms. Inc.
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Event Pressunzer Code Safety Valve Flange Leakage
St Lucie Unit |
Event date: September 11, 1995

On September 11, 1993, with Unit 1 in start up Mode Three, a Reactor Coolant System leak inspection was
performed During the inspection, it was noted that the inlet Mlange of Pressunzer Code Safety Valve (PCSV) 1201
was leaking In order to repair the valve, the unit was cooled down and de-pressunized to Mode Five

The apparent root cause of the leakage was found 1o be the use of flexicarb spiral wound model gaskets without
the concurrent usc of a crush stop to prevent plastic deformation in tongue and groove applications, This results in
the gasket material assuming most of the pre load of the flange bolting. In addition, Engineening determined that
the torque specification, developed by FPL, for the Unst | bolting was excessive for this application. Flexicarb spiral
wound model gaskets were introduced over 8 peniod of ime as a non-asbestos contamning substitute for onginal plant
cquipment gaskets thal conuined asbestos. This change out is part of FPL's ashestos abatement program

The fellowing actions were laken by FPL 1o correct the problem:

1. PCSV 1201, as well as the other two PCSV's, were re-installed wath gaskets designed to operate without
2 crush  stop (Kammprofile gaskets),

2 A lower torque wvalue of 500 foot pounds was incorporated into the PCSY muntenance
procedure

3 An improved PCSV bolt up process has been incorporated info maintenance procedures

4 A review of generic applications of spiral wound gaskets without #rush stops and their misuse 1s underway,

This review is scheduled to be completed by October 30, 1996, Preliminary indication is there are 8 lirted
number of applications where spiral wound gaskets may be in use.
3 Kammprofile gaskets were installed in Unit 2 during the Fall 1995 refueling owtage.

The cause of and corrective actions for PCSV leakage has been an issue tn the nuclear industry, as well as, with
FPL for some time. When new and following refurbishments, which are performed periodically, these valves operate
to their design specification. FPL determined a long term solution 1o the leakage problems 1o be the replacement
of PCS""s with a newly designed valve. The new valve is manufactured out of forged steel utilizing a blozk body
design which provides greater strength and makes the new valves less susceptible to tail pipe operating stress . The
new valves were installed in Unit 1 in June 1996. The new valves for Umit 2 will be installed during the next
refueling outage currently scheduled for April 1997

A total of 173:12 off-line hours, including 102:47 hours for normal sturt up, were attnbuted to this event. There were
no ofl site environmenial issues associated with this event

The cost to repair the three PCSV's, as well as perform the modifications outhined 1n event *Pressunzer Code Safety
Valve Alignment Modifications™ was approximately $190,000. The repair work was performed by FPL employees
and Crosby Valve and Gage Co.
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Event: 1H Emergency Diesel Generator Hold Down Bolts
St Lucie Unit |
Event date: September 19, 1995

On September 19, 1995, dunng & surveillance of the 1B Emergency Diesel Generator (EDG), an operator found a
bolt head broken off. The failed bolt head was sent to the FPL metallurgical lab for evaluation. Based upon observed
field conditions, EDG design knowledge and failure analysis, it was determined the bolt failed under high cycle
fatigue. Contnbuting factors to the fracture were normal vibraticn energy, the mounting bolt being partially unloaded
as a result of the exhaust valve rocker arm adjusting screw lock nut failing (sec 182 EDG Rocker Arm Adjusting
Serew Lock Nut® event) and the bolt being previously machined 1o remove threads in the base plate area

The following acuons were taken by FPL to correct the problem:

. The failed bolt was replaced

. An ultrasonic evaluation was performed on all EDG engine mounling bolts. No evidence of cracking or
sheaning was found,

3 The torque was venfied on all EDG engine mounting bolts,

A total of 71:27 off-hine hours were atuributed to this event. There were no off site environmental 1ssues associated
with this evenl

The cost 10 replace the failed bolting is included in the *1B2 EDG Rocker Arm Adjusting Screw Lock Nut® event
The repairs were performed by FFL employees
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Event |A and 1B EDG Governor Stability
St. Lucie Unit |
Event date: September 22, 1995

On September 21, 1995, with St. Lucie Unit | in Mode Five, prepaning for Mode Four, the 1B Emergeney Diesel
Generator (EDG) was stanted 1o perform a test run. After several minutes of operation, the 1B EDG governor
expetienced load oscillations. On September 22, 1995, the 1A EDG also experienced similar govemor load swings
dunng tesung

The oot cause of the EDG govemor load swings was primanly sitnbuted to problems sssociated with the motor
operated potentiometer within the governor

The following actions were taken by FPL to correct the problem

The motor operated potentiometer was replaced, like for like, on both the 1A and 18 EDG'S.
The governor amplifier, load sensor and frequency sensor were replaced on the 1A EDG.
Adjusted governor controls on both the 1A and 1B EDG's.

Cleaned and inspected EDG governor components
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The motor operated potentiometer is phy sically inspected every eighteen months 2s part of the standard maintenance
program FPL has adopted a nine month governor cabinet inspection which includes the motor operated
potentiometer and has optimized governor system tuning. FPL 13 also analyzing a proposal 1o replace the existing
governor clectronic system with & new upgraded production system.

A total of 66:13 off-line hours, commencing on Seplember 22, 1995, were attributed to this event. The 1A EDG
was relurned to service on September 23, 1995. The 1B EDG was returned to service on Seplember 24, 1995 There
were no off site environmental issues associated with this evenl.

The cost to repair the 1A EDG and the |1B EDG is included in the *1B2 EDG Rocker Arm Adjusting Screw Lock
Nut® cvent. The repair effort was performed by FPL employees.
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Event: Pressunzer Code Salety Valve Alignment Modifications
St Lucie Unt |
Event datec: September 24, 1995

On September 26, 1995, duning Unit 1 heat up, instrumentation indicated leakage from Pressurizer Code Safety
Valve (PCSV) 1202 Reactor Coulant System (RCS) pressurc was reduced and PCSV 1202 appeared to reseat On
September 27, 1995, with (RCS) pressure at 2230 psia, 8 minimal amount of leakage was identified in PCSV's 1201
and 1202 As RCS pressure increased, the leakage rate accelerated. A umt cool down and de-pressunization was
initiated. g

The pnmary root cause of the valve leaksge was determined 1o be operating load stress placed on the valve by
associated tail piping. This piping configuration has been present since onginal construction of St Lucie Unit |

The following acuons were taken by FPL to correct the problem:

All three PCSV's were replaced with valves which had recently been refurbished.

The wil pipe supports were modified 10 reduce operating loads placed on the PCSV's.

The refurbished PCSV's were installed in locations where the unit operated without leakage in the past,
Heat up procedures were revised to allow additional ume for associated piping to achieve thermal
equilibrium.
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The cause of and correcuve actions for PCSV leakage has been an issue i the nuclear industry, as well as, with
FPL for some ime. When new and following refurbishments, which are performed periodically, these valves operate
to their design specification. FPL determined s long lerm solution to the leakage problems to be the replacement
of PCSV's with a newly designed valve. The new valve is manufactured out of forged steel wiilizing a block body
design which provides greater strength and makes the new valves less susceptible to tail pipe operating stress . The
new valves were installed in Unit 1 in June 1996. The new valves for Unit 2 will be installed dunng the next
refueling oulage currently scheduled for Apnl 1997,

A tota] of 452:08 off-line hours, commencing on September 24, 1995, including 110:53 hours for normal plant start
up, were attnibuted to this event, 5t. Lucie Unit | was successfully returned to service on October 13, 1995. There
were no ofl site environmental issues associated with this event

The cost to replace the PCSV's and periorm the modifications to the tail pipe supports is included in event
"Pressunzer Code Safety Valve Flange Leakage®. The repairs were performed by FPL employees and Crosby Valve
and Gage Co.
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Event Steam Generator Level Transmitter Failure

5t Locie Unit 2

Event date: Febivary 21, 1995

On February 21, 1995, Unit 2 was in Mode One at 100% power. At |17 PM, Unit 2 automatically tnipped duc to
low feedwater level in the 2A Steam Generator, In accordance with plant procedures, standard post tnp and reactor
tnp activities were performed. Normal steam generator water levels were regained and Unit 2 was stabilized in Mode
Three

The low feedwater level in the 2A Steam Generator was due to a level transmitter which had failed. The most likely
root causc of the level transmitter failure, as determined by the design vendor, was conlaminates 1n the sensing
clement of the transmitter.

The following actions were taken by FPL 1o correct the problem

1. The level transmutier was replaced with a newly manufactured transmitter. The manufacturer has made
several improvements in the manufacturing process to reduce the likelihood of contaminates in the sensing
cell

2 The commresponding level transmitter on the 2B Steam Generator was also replaced

i The fatlure was reviewed to prevent similar failures on other plant transmitters It was determined that the

transmutier problem was a random [ailure. The manufacturer has made several improvements to the
transmutier Lo reduce the possibility of future failures.

4 Engineening packages were completed to provide for additional margins in steam generator low level pre-
trip alarms.

A total of 78:43 off-line hours were attnbuted {o this eveni. There were no off site environmental 1ssucs associated
with this event

The cost to replace the failed level transmilter was approximately $223,000 The repairs were performed by IPL
cmplovees
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Event Digital Electro-Hydraulic Power Supply Failure
St Lucie Unit 2
Event date: Apnl 25, 1995

On Apnl 12, 1995, with Unit 2 in Mode One at 100% power, annunciation in the control room indicated trouble
with one of the six power supply units within the Digital Flectro-Hydraulic (DEH) cabinet Site personnel
investigated and found the output of one of the power supply units was zero. Since the replacement of the power
supply unit at full power may have resulted in a umil tnp, the plant was taken out of service on April 25, 1995 w

replace the DEH power supply unit,

The root cause of the DEH power supply unit failure was determined to be the failure of a resister within the power
supply unit. The failure was determined to be an isolated incident as analysis revealed no such failure of this type
of power supply in approximately 50 vears of industry use.

The following actions were taken by FPL to correct the problem:

1. The DEH power supply unit was replaced along with the associated crow bar circuit and in-line fuse holder
2 An inspection was made of the remaining power supply units

A total of 7:21 off-line hours were attributed to this event. St. Lucic Unit 2 was successfully returned to service on
Apnil 25, 1995. There were no off sile environmental issues associated with this event

The cost to replace the failed power supply and associated hardware was approximaiely $4 000 The repairs were
performed by FPL employees.
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Event: Swiichysrd Circuit Breaker Failure

St Lueie Unit 2

Event date: August 4, 1995

With St. Lucie Unit 2 1n Mode One during start up after Hurnicane Enn, plant operators attempted unsuccessfully
to automatically synchronize the main generator to the grid. Duning a second synchronization attempt, a generalor
circuit breaker momenarily closed, re-opening when the synchroscope needle indicated the generator was
epproximately 30 degrees out of phase with the gnd's frequency,

The most likely root cause of this event was a slowly opening solenoid operated pilot valve on the pneumatic
actuator on a generator circuit breaker, The pilot valve probably had its plug momentarily stick, causing the cireunt
breaker 1o operate too slowly and close in after the generator and the grid had gone out of phase.

The following actions were taken by FPL to correct the problem

1. The pilot valve for the generator circuil breaker was replaced.

2 Troubleshooting on the main generator automatic synchromization cucuitry and relays was
performed with satisfactory results.

3. Circuit breakers were tested for satsfactory operation

4 The incident was evaluated for Unit | consideralions but was determined not to be applicable to the Unat
| generator,

% Westinghouse Electric evaluated the potential damage 1o the mmn generator and determined that the
conditions experienced during the event were within the design ratings of the gencrator.

6 Replaced the air operated pilot valves with a different model duning the Fall 1995 Unit 2 refucling outage,

Corrective actions were completed by August £, 1995. A total of 14:08 off-line hours were attributed to this event
St Lucie Unit 2 was successfully returned to service on August 5, 1995, There were no off site environmental issues
concerning this event,

The cost to replace the original pilot valves was approximately $4,000. The comrective actions were performed by
FPL employees






