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PL Nuclear Engineering

e Nuclear Division Focus Areas
— Nuclear Safety
— Equipment Reliability
— Corrective Action
— Performance Management

e License Renewal
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Principles & Expectations

C. Bible



=PL  Principles and Expectations

e Developed Principles and Expectations
Document

e Trained all engineers on document

e T00l to be used during daily work activities
— Communicated
— Emphasized in training
— Utilized on a dalily basis



FPL  Principles and Expectations

o Key Attributes

— Nuclear safety is highest priority
— Intolerance for failures of critical equipment

— Repeat failures constitute collective failure of the
organization

— Rigorous problem solving
— Own problems until they are completed
— Operationally focused

— Tolerance for minor issues can mask safety
problems

— Demonstrate professionalism



PL Engineering Performance

St. Lucie / Turkey Point
Engineering

B. Hughes / J. Cadogan
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Engineering
=PL Department Indicators and Goals

Nuclear Safety Focus (Data Through 9/30/03)
Indicators Goals St. Lucie |Turkey Point
Actuals Actuals
A. Unplanned Scrams Per 7000 Hours <1 >6 Onit2-19
L 1)(2)(3) o o Unit1 - 1.9%
B. |Safety System Unavailibility - EAC <1.25% >5%
C. |safety System Unavailibility - HPS1 (" <0.75% >5%
D. |safety System Unavailibility -AFw (V? <1.0% >6%
E. |Safety System Unavailibility - RHR (" <0.75% >5%
F. |NRC Violations due to Engineering <2 >6
G. [QAFindings <2 >6 —
H. |Wano FRI <5 E-4 >2.0 E-2
I. |OSHA Recordable Injuries 0 2 1
J. |ALARA 10% <Budget |>5% Over Budget outage 1%=
s . . 0 Major >5 Major
K. |Reactivity Events Due to Engineering <4 Minor > 8 Minor

(1) All green by NRC criteria
(2) FPL criteria more stringent

(3) Unit 3 EAC significant improvement
10



Engineering

=PL Department Indicators and Goals

Problem Identification and Correction (pata Through 9/30/03)

St. Lucie

Turkey Point

Indicators Actuals
Actuals (As of 9/30/03)

A. |Condition Reports (Late) 0 Late >5 Late 3 M2
B. |Condition Report Action ltems (PMAI's) 0-75 >125 at YE
C. |Condition Report Action ltems (Late) 0 Late >11 Late 6 (1@
D. |Self Assessments 1in 6 mos <2 per year 0

o/ _ 0 0
E. |System Walkdowns 90%-100% WID | <70% WID

Complete Complete
F. |Drawing/VTM/TEDB Changes 0-2 Late 210 Late

(1) No safety significant items late.

(2) Zero overdue by year-end.

1"



Engineering

=PL Department Indicators and Goals

Quality of Engineering (pata Through 9/30/03)

Indicators

Engineer Initial Training Not Started
Within 12 Months of Hire

o

Training Effectiveness

Plant Modification Revisions due to
ENG Error

Procurement Engineering Backlog
(>4 Weeks Old)

(1) Minor changes only, no package revisions.

(2) Increase due to outage items, presently zero.

St. Lucie
Actuals

Turkey Point
Actuals

12



Engineering
pPL Department Indicators and Goals

Summer Capacity Factor >99.8% <98%
Thermal Performance Indicator >99.70% <99.5%
Refueling Outage Duration <30 Days >35 Days

Forced Loss Rate 18 Month Running
Average

0% - 1% >2.0%




Corrective Action

J. Garcia

14



=L Corrective Action

e Current Situation

e Performance Improvement Initiatives
— Programmatic
— Organization
— Strategic Initiatives

e Examples
e Conclusions

15



Current Situation

e Equipment Failure Corrective Action
— Troubleshooting process problems
— Narrowly focused corrective actions
— Limited extent of condition reviews

e Problem ldentification and Resolution
Improvements In Progress

16



Performance Improvement
L Initiatives

e Programmatic Improvements

— Enhanced troubleshooting procedure
e Clear problem statement
¢ Identification of failure modes
¢ Validation of causes

e Incorporation of results into the corrective action
process

17



Performance
Improvement Initiatives

ATTACHMENT 3
(Page 1 of 2
TROUBLESHOOTING FAILURE MODE/CAUSE TABLE EXAMPLE

PROBLEM STATEMEMNT

Substen 6.4.1.1 p | 34 Diesel Generator failed to start
during its monthly surveillance on
20200 at 2:00 hrs. Failure to stat puts
the stationin a7 day LCO.

Substep 6.4.1.1
FAILURE | MODE FAILJRE | MODE 2 FAILURE| MODE 3 FAILURE | MODE 4
ATARTER FAILURE FUEL 3¥3TEM FAILURE CONTROL 3Y3TER
FAILURE
This failure mode was ruled out See Aftached Failure Mode f Cause Werified from WVendor Manual
zince itwas observed that the Tahle that Electronic failure would

starter was adeguately cranking not preclude Engine start.

the engine

\ Substep E-df_‘_,_’—"_"



Performance
Improvement Initiatives

ATTACHMENT 3

{Page 2 of 3)

(Fatlure Mode / Cause Table)

TROUBLEZHOOTING FAILURE MODE / CAUTZE TABLE EXAMPLE

TROUBLESHOOTING FAILURE MODE/CAUSE TABLE EXAMPLE

Failure Mode Mo . 2

Description Fuel System Failure

Cause(s)

WalidationfAction Steps

Fesults

Crhyner Status

Expected

Actual

—_

. Fuel Filter Plugged

Fun fuel pump and check pressure drop

0 — 5 psig

across filter. 0P
Femove filter element and check for OFEN
cleanliness Mo visual signs of
— - - Pl bl
dirt or debris OPEN
2. Fuel Purmp Broke Check discharoe pressure while cranking | 20 = 30 p=sig =Y s, ENG.
ENgine. OPEN
Mo visual —
Disassemble pump and inspect degradation AOPEN
4. Plugged Supply Line Disconnect line hefore fuel pump and Fuel Flow at 1.0 Tl
wverify fuel flow gpm OPEM
4. Lack of Fuel in Tank This cause was ruled out since a visual

check of level in the tank confirmed that
adeqguate fuel level exists.

[AA,

19



Performance Improvement
Initiatives

e Programmatic Improvements (cont.)

— Significant change to corrective action procedure

¢ Additional guidance for repeat events
— Review past identified occurrences
— Determine why previous corrective actions were not effective

— Determine if the previous evaluations were too narrowly
focused

20



Performance Improvement
L Initiatives

e Programmatic Improvements (cont.)

— Expanded guidance for generic implications and
extent of condition

e Develop a comprehensive list of components or
systems that could have the same identified condition

e Determine other common characteristics (e.g.,
personnel, procedure, material, vendor, age, location,
environment, etc.)

¢ Identify extent of condition

21



Performance Improvement
Initiatives

e Programmatic Improvements (cont.)

— Expanded guidance for human performance
errors
e Development of specific error description

¢ ldentification of precursors
¢ Ildentification of causes

— Individual
— Team

— QOrganizational

22



Performance Improvement
Initiatives

e Organizational Initiatives

— Established Performance Improvement
Departments

— Created division performance improvement
coordinator position
e Coordinate industry benchmarking
e Standardize fleet approach

— Hiring engineers and adjusting staffing levels
e Improve focus on equipment reliability
e More proactive approach for equipment health

23



Performance Improvement
EFPL Initiatives

e Strategic Initiatives
— Equipment Reliability
— Breaker Reliability
— Life Cycle Management

24



e Design

— Four Compressors
installed: 2 Electric
Driven, 2 Diesel Driven

— One Compressor
required for plant load

e Operational Issues
— Fuel system failures
— Water intrusion
— High temperature trips
— Electrical failure
— Cold weather failures s




Instrument Air

e Applied revised troubleshooting procedure
— Formed multi-discipline team
— Obtained vendor input
— Performed historical review of failures

e EXxtensive corrective actions implemented
— Increased engine idle speed
— Modified logic scheme
— Improved preventive maintenance activities

— Incorporated industry operating experience and
vendor input

— Improved post modification and maintenance
testing

— Monitoring modifications planned a



EPL Auxiliary Feedwater

e Design
— Two trains

— 3 turbine driven pumps

e 1 pump required per train

e Additional pump aligned to either train
— Common to both Units

e Pump failure due to loss of oll pressure
— Pumps realigned to maintain two train operability
e Applied revised troubleshooting procedure

— Formed multi-discipline team
— Obtained vendor input
— Performed historical review of failures 7



EPL Auxiliary Feedwater

e Root Cause

— Foot valve did not maintain the main oil pump
line full

— Excessive clearances in main oil pump

e Corrective Action
— Replaced foot valve
— Reworked the main oil pump
— Installed loop seal in oll line

— Improved post modification and maintenance
testing

— Applying corrective actions to other pumps 28




15% Feedwater Bypass Valve
Stem Separation

e Background

— During start up, after refueling, Unit 2 tripped on
low steam generator levels

— 2 A 15% Bypass Valve was open with no flow
— Event response team formed

e Root Cause

— Sheared valve stem caused by high cycle
fatigue due to worn piston rings

— Valve PM program implementation

e Corrective Actions

— Inspected remaining 15% Bypass Valve
stem/plug assemblies

— Significant extent of condition review performed
— Increase PM overhaul frequency to 36 months
— Initiated review of valve PM program

29



EPL Conclusions

e Equipment Performance Improvements
— Programmatic
— Organizational
— Strategic initiatives

o Starting to See Positive Benefits
— Turkey Point 4KV breaker / cubicle interface
— External corrosion

30



Equipment Reliability

J. Cadogan

31



Maintenance Rule and
PL Equipment Reliability

e Division level process changes to include

— Maintenance Rule process supports
Equipment Reliability

— Integration of System Health Reporting and the
Maintenance Rule to drive equipment health

— Significant element of Fleet Equipment
Reliability Improvement Plan

32



System Health Reports

=101 x|

B System Health Report Matrix
L Unit8)Common YEAR: LARTER: =
Unit 3 f Common leooz O E =l

Risk Significant f Safety Related Systems
| A Single Left Click on a Tile Retrieves the Health Report |

HEFEEIFIFPEEERE IR EIEREE 2 2EEIEEE

128DC ! Start-up 4 16K 480 Load 430% MCC, al2) Service Water, Instrument Air, Intake Cooling
1200 AC a2y Transformer, a(2)  Switchgear, al1) Centers, al2) Stable al2) Stable a1l Stable Water, al2) Stable
Stable Stahle Stable Stable
4|32 <l 42| 422 a2 a2 42| 4]3]2]
EDGs, al2) Stakle Emer Load Control Bldg Computer § CSR [z Eqquip Bm Control Rod Comp. Cooling Spent Fuel
Sequencer, al2l  HVAC, al2) Stable HVYAC, al2) Stable HWAC, a(2) Stable Drives, al2] Stable Water, a2) Stahle Coaling, a2)
=table Stable
HEIEEN  EREEIE B EIEIEHEEE I I HEEIE T Y A R
Reactor Coolant, QSPDS, a1) Reactor Containment, a2 Containment Cntimt Emer.
a2 Stable Stable Protection, al2) Stable Purge, a2 Stable Coolers, al2)
Stable Stable
4|32 320 e EEIEIEER T EIE B
Critemt Emet. Muclear Avx Bldg HY &G,  Elec Eg Em HY &G, | Safety Injection, ESFAS, al2) Process Rad Containment
Fiters, al2) Stakle | Instruments, ar2) als) Stable a1 Stable ard) Stable Stahle hdanitars, &i1) Spray, al2] Stable
Stable Stable
EIEEN R RN EIEIHEEEIE RN R 0 ERENE T
LCSwegr Rm Steam Main Steam, ai2)  Main Feedwsater, Stdby Feedwwater, S0 Blowdowwn, Crtmt Post-Acc
HWALC, al2) Stakble  Generators, ar2) Stable a2 Stable a2 Stable a2 Stable Ewal, a2} Stable
Stahle
E =it Mew b atrix




System Health Report
Icon

=g

VEAR: UARTER
Unit 3 / Common E ! E
Risk Significant } Safety Related Systems
2 Single Left Click on a Tile Refiieves the Health Report
A3 21 A E[2[A A[3[2][1 A[3[2]T A[B[2]1 A[3[2]1 (=2l ]3] 2]
125WDC [ Start-up ERI=NV 480 Load 480% MCC, a(2) Service Water, Intake Cooling
120%AC, a(2)  Transformer,a(2) Switchgear, a(l)  Centers, a(2) Stable Stable Water, a(2) Stable
Stakle Stable Stable Stable
4a|2|a a|z|2|a 4|=|-2|a 4|3]|2|1 a|3|2]1 4|s|2|1 as[2[1 a]z|2]
EDGs, a(2) Stable  Emer Load Control Bldg Compute f CSR OC Equip Rm Contral Rod Comp. Cooling Spent Fuel
Serjuencer, a(2) HWAC, a(2) Stable HVAC, a(2) Stable HVAC, a(2) Stable Drives, a(2) Stable Water, a(2) Stable  Cooling, a(2)
Stable Stable
alaf2|a Aala]2|a 4|a]2|a 4321 3|21 43|21 4|3 2]Asysemom]2 |
Reactor Coolant, QIPDS, A1) Reactor Resicual Ht Cortainmert, a2) Containment Critmt Emer
a(2) Stable able Protection, a(2) Removal, a(1) Stable Purge, a(2) Stable  Coolers, a(2)
Stable Stable Stable
R R R R B R N I R R A R R A R B A
Crtrmt Emer. Muclear Aux Bldg HYAC,  Elec EqRm HVAC,  Safety Injection, ESFAS, a(2) Cortainment
Fitters, a(2) Stable  Instruments, a(2) (2] Sable (2] Stakle (2] Stable Stakle Spray, a(2) Stakle
Stable
42| afa]2a 4|32 |32 43|21 43| 2| 43 4 3-2]A
LC/Swer Rm Steam Main Steam, a(2)  Main Feedwater, Stdby Feedwater, SiG Blowdown,  &ux Feecwster,  Critmt Post-dcc
HVAC, a(2) Stable  Generators, a(2) Stable a(2) Stakle #(2) Stable al(2) Stable a1 Improving Eval, a2 Stable
Stable
Exit
2

Took Window Help

1E@| o -

Qase‘[‘W-

o

UNIT: 3 SYSTEM#/NAME 046/ CVCS Boron Addition
NGINEER: Dave Lettsome —
LINKS TO HISTORICAL  furserntramve IR

HEALTH REPORTS

Rating for Past Year

PERIOD: 2003-1

DATE: /32003

TREND:

m>2 W23 m- 2mH

COLOR REASON
EVSTEM PERFORMANCE MONTORING STATLS: | White | [Trend acceptable and decfining |
JHAINTENSNEE RLLE STATUS TN 1] ecton plznin developmert |
[MATERIAL CONDITION STATUS [ Yellow ] [10- 25 conective Wi |
[EONFIGURATION HANAGENENT STATUS [ Gresn_| [DT5As andno NCRs |
[VSTEM PLANNING STATUS [ Green | [)Obsoles cence lssues |
[OPERATING EXPERIENCE STATUS [ Gresn_| Plssues |
BEFUELING FORCED OUTAREDOWNPOWER | TGeen | Plssues |
PISCELANEDUS ACTIITIES [ Gresn_| Plssues |

System Windows

(Point & click)



#, gyctam Health Reports - [HealthReport : Report]

Hﬂ File Edit Wew Tools Window Help
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TURKEY POINT NUCLEAR PLANT
SYSTEM CHECKLIST ! HEALTH REPORT

URMIT: 3 SYSTEM & NAME:

04k fCWCS Boron Addition

ENGINEER: Mike Casell

CURRENT RATING: [ Red

—[I:urrent Status

FPERIOD: 2003-3
DATE: 11,/24/2003

TREND: | Improving

Rating for Past Year

a2+

Im- am2 am3
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REASON

[55TE PEFFO P ANCE M ONITO AING ST4 TUS

white

| |Tre ndzacceptable and declining

[MAINTEA N ERULE STA TS

Tellow

| [a[1), action pla nworking

[MATEREL CONDITO N ST TUS

ellaw

| [10- 25 canective wls
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Green
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|0 FEFE NG EXFERIENCE STRTLS

Yellavy
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Green

| |D lsiesrequiing a FO /RO or down power

[MISCELLAMNED S ACTIVITES

Green

| [O%ignificant Sydems lsues
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Hstart||| 14
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B3 System Health Report Matrix o =[]

Unit 3  Common YEAR HUSRTERT = S
Risk Significant } Safety Related Systems
A Gingle Left Click on a Tile Freliieves the Health Report
]3] 2T A[F[ 2T *[3[2[7 +[3]2[1 #[2[2]71 *[3[2[1 4[| *[2[=2]7

125WDC [ Start-up ERI=NV 480 Load 480% MCC, a(2) Service Water, Intake Cooling
120%AC, a(2)  Transformer,a(2) Switchgear, a(l)  Centers, a(2) Stable Stable Water, a(2) Stable
Stakle Stable Stable Stable
4a|2|a a|z|2|a 4|=|-2|a 4|3]|2|1 a|3|2]1 4|s|2|1 as[2[1 a]z|2]
EDGs, a(2) Stable  Emer Load Control Bldg Compute f CSR OC Equip Rm Contral Rod Comp. Cooling Spent Fuel
Serjuencer, a(2) HWAC, a(2) Stable HVAC, a(2) Stable HVAC, a(2) Stable Drives, a(2) Stable Water, a(2) Stable  Cooling, a(2)
Stable Stable
alaf2|a Aala]2|a 4|a]2|a 4321 3|21 43|21 4|3 2]Asysemom]2 |
Reactor Coolant, QIPDS, A1) Reactor Resicual Ht Cortainmert, a2) Containment Critmt Emer
a(2) Stable Stable Protection, a(2) Removal, a(1) Stable Purge, a(2) Stable  Coolers, a(2)
Stable Stable Stable
42| a2 e3]2|a w32 |32 4|20 43|20 «|3]2]
Crtrmt Emer. Muclear Aux Bldg HYAC,  Elec EqRm HVAC,  Safety Injection, ESFAS, a(2) Cortainment
Fitters, a(2) Stable  Instruments, a(2) (2] Sable (2] Stakle (2] Stable Stakle Spray, a(2) Stakle
42| afa]2a 4|32 |32 43|21 43| 2| 43 4 3-2]A
LC/Swer Rm Ste Main Steam, a(2)  Main Feedwater, Stdby Feedwater, SiG Blowdown,  &ux Feecwster,  Critmt Post-dcc
Stable a(2) Stakle #(2) Stable al(2) Stable A1) Improving Eval, a2 Stable

eam
HvaC, a(2) Steble Generstars, a(2)
Stakle

System Health Report _

Icon -
System Windows

(Point & click)

N EN

Repotts - [HealthReport : Report]

Took Window Help

1E@| o - gase‘[}‘?-’\jv‘@|
UMIT: 3 SYSTEM#/NAME 048/ CVCS Boran Addition PERIOD: 2003-1
NGINEER: Dave Letlﬁw/—‘\ DATE: /32003

LINKS TO HISTORICAL {urrent ramc: TREND: |_Improving |
HEALTH REPORTS T——

O

Wr7 Mmr3 AR WM

A[Eurvml Status

COLOR REASON
EVSTEM PERFORMANCE MONTORING STATLS: | White | [Trend acceptable and decfining
JHAINTENSNEE RLLE STATUS TN 1] ecton plznin developmert
[MATERIAL CONDITION STATUS [ Yellow ] [10- 25 conective Wi =
[EONFIGURATION HANAGENENT STATUS [ Gresn_| [DT5As andno NCRs Plant Health Comm |ttee

[VSTEM PLANNING STATUS Green | [0 Obsclescence lssues
[OPERATING EXPERIENCE STATUS
REFUELNG FORCED DUTAGEDDWIFIWER

MISCELLANEDUS ACTIVITIES

Gieen | [lssues

*Oversight

Green ‘D Issues

[lssues

Green

*Leadership

System Engineer *Prioritization



Maintenance Rule (a)(1) Action Plan Timeline

[ ‘Commen, Uit 3 l
and Unit 4

Milestones and Planned Return to (a)(2) Status
2003 2004
Sructisre; Syﬁ:;nc;:r Carponant D'I:(:;::;ﬂ Reason Open Action Plan Summary SEC Owner R';:;;']m 4th Qur Jan Feb Mar Apr May Jun 3rd Qur Ath Qer After 12/31/04 Performance Comment
Common
AFW 1003 R WOs 33014567, 33016752, and PMCR 03 [Chambers  |5/04
434075 remain. MRule (a)(1) actions plan in )
and will be hed under CR 12/15/2003 1/30/2004 53012004
03-2174,
Unit 3
Unit 3 CVCS 12103 TR WiOs 33015862 initially scheduled for 12102 |Lettsome 1105 The March date for
maved to 03/11/04, (a)2) restoration requires corractive adtion
3 consecutive surveillances in which 31172004 After 2005 implementation is dua ta
emergency boration flow is established. parts avallabllity.
RAD-G426 803 R Corrective Actions In mon 1104 1/30/2004
|Unit 3 3CD Instrument Air 1100 [R1U Corective Actions complete. Inmonitering | Peschke w04
[Compressor phase 413062004
Unit 3 4KV Breakers 1102 R ;e:rs:clm Actions complete, (n monitoring Jenkins 1704 40004
Unit 3 QSPDS - 34 train 103 G imediate Corrective Actions complete m|Ri After System ’
replacement needed for long-term reliability. Replacement CHETEAR Note 2
Unit 3 R=15 2403 R WOs 33011989, 33012034 and 33012000 Richardson | 1007 10/04 R3-21
scheduled to inspect and overhaul impacted Outage 113002007 Note 3
|85Cs.
|
Unit 3 RHR Room Sumps Qe R :]‘m: :ﬂ::ﬂp::llm:zm.b:;wﬁ Ballen TED (Conditionally approved on 1 goals st munkGring daes have yet 1o b ot
Ireplﬂced approved by PNSC. Root Cause complate, awaiting PNSC. Due: 12/18/03. s
Unit 4
Unit 4 ARFI Cannectors 03 IG Comrective Actions “[Robinson|After 10/04 R3-21
Connector replacement needed for long-term Connectar ot 113002007
reliabilty. e
Unit 4 CVCS 303 R C tivie Acti late. | it Lett 1104
phn::m clions complete. In monitoring some o
4 4 G i i let i 1.
Unit 4 4KV Breakers 10z R C:n Actions In Jenkins 104 61302004
phase
Unit 4 QSPDS - 4A train 1103 u C tive Actions | Afer System :
P needed for long-t ability. Replacement TWRYEARS Note 2
Unit 4 QSPDS - 48 train 103 R I diate C tive Actions complet d After System WO YEARS HNote 2
repl. i needed for long-term reliability. Replacement TWO YEARS o
Unit 4 4CD Instrument Air 11100 R WO's 33014105, 33014104, 33012880, Peschke 04
Compressor 33009167, 33014226, 33000297, 33012806 12/15/2003 4/30/2004
Unit 4 EDG 503 R C ive Actions I In menitoring heffing 1203 12/30/2003
Unit 4 4C Emergency Containment 1103 u C Actions lete, in Melchor T4 2180/2604
p'hase_
Unit 4 RHR Room Sumps anz R 4 Pumps [ assemblies curently being replaced, |Ballon TED Conditionally approved on 10/03, goals and monitoring dates have yet to be e
(a)(1) action plan in development. app by PNSC. Root Cause complete, awaiting PNSC. Due: 12/18/03. g
Reason Status: LEGEND: Color indicates milestone type. A date in block indicates scheduled in Action Plan, Performance Comment Legend:
|Reliability R | Soft Issue Fiald Work Monitoring Phase Return to {a){2} Behind schedule or ctherwise challenged. Mot
|Unavailabilty u having an Action Plan approved within 30 days of Yellow
I Grey Orange Light Green Blue gaing ()1} is at least "Yellow™.
|Condition Monitering c Overdue or action plan adustment required
|Plant Level it oril P

Definition of the Performance Indicator

The status of System (a)(1) Action Plans are shown on this indicator. Important activities and associated milestone dates are shown including the expected date for return to (a)(2) status. If more than one milestone occurs in a given time increment, the more significant millstone is shown.
Soft Issues are those items other than actual field activities, such as procedure revisions, Design Change development, Work Order preparation, etc.

Performance Measurement / Goal

The goal is to complete planned activities supporting return of the (a)(1) structure, system, or compenent to (a)(2) status as scheduled. Activities that are at behind schedule or "at rigk" will be flagged by applying the appropriate color in the “Perfermance Comment™ column,

Analysis / Summary

Note 1. Details of Action Plan net identified.

Mote 2. It should be noted that QSPDS will remain in {a)(1) until system replacement. This is scheduled for 2005 and 2006.
Note 3. Candidate for increased monitoring frequency.

Data Collected By: Jim Johns

Last Update: 12/15/2003
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Icon
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B3 System Health Report Matrix:

- VEAR: UARTER - -
Unit 3 / Common E ! E
Risk Significant } Safety Related Systems
2 Single Left Click on a Tile Refiieves the Health Report
A3 21 A E[2[A A[3[2][1 A[3[2]T A[B[2]1 A[3[2]1 (=2l ]3] 2]
125WDC [ Start-up ERI=NV 480 Load 480% MCC, a(2) Service Water, Intake Cooling
120%AC, a(2)  Transformer,a(2) Switchgear, a(l)  Centers, a(2) Stable Stable Water, a(2) Stable
Stakle Stable Stable Stable
4a|2|a a|z|2|a 4|=|-2|a 4|3]|2|1 a|3|2]1 4|s|2|1 as[2[1 a]z|2]
EDGs, a(2) Stable  Emer Load Control Bldg Compute f CSR OC Equip Rm Contral Rod Comp. Cooling Spent Fuel
Serjuencer, a(2) HWAC, a(2) Stable HVAC, a(2) Stable HVAC, a(2) Stable Drives, a(2) Stable Water, a(2) Stable  Cooling, a(2)
Stable Stable
alaf2|a Aala]2|a 4|a]2|a 4321 3|21 43|21 4|3 2]Asysemom]2 |
Reactor Coolant, QIPDS, A1) Reactor Resicual Ht Cortainmert, a2) Containment Critmt Emer
a(2) Stable able Protection, a(2) Removal, a(1) able Purge, a(2) Stable  Coolers, a(2)
Stable Stable Stable
42| a2 e3]2|a w32 |32 4|20 43|20 «|3]2]
Crtrmt Emer. Muclear Aux Bldg HYAC,  Elec EqRm HVAC,  Safety Injection, ESFAS, a(2) Cortainment
Fitters, a(2) Stable  Instruments, a(2) (2] Sable (2] Stakle (2] Stable Stakle Spray, a(2) Stakle
Stable
42| afa]2a 4|32 |32 43|21 43| 2| 43 4 3-2]A
LC/Swer Rm Ste Main Steam, a(2)  Main Feedwater, Stdby Feedwater, SiG Blowdown,  &ux Feecwster,  Critmt Post-dcc
Stable a(2) Stakle #(2) Stable al(2) Stable A1) Improving Eval, a2 Stable

eam
HvaC, a(2) Steble Generstars, a(2)
Stakle

Exit

N EN

System Windows
(Point & click)

1880 - B a- 0

Qase‘[‘W-

UMIT: 3 SYSTEM#/NAME 048/ CVCS Boran Addition

NGINEER: Dave Lettﬁw—f—\
CURRENT RATING:

LINKS TO HISTORICAL
HEALTH REPORTS

Rating for Past Year

W7 mmE3

T

2

TREND:

PERIOD: 2003-1

DATE: /32003

O

COLOR REASON

EVSTEM PERFORMANCE MONTORING STATLS: | White | [Trend acceptable and decfining

Plant Health Committee

*Oversight

\

JHAINTENSNEE RLLE STATUS TN 1] ecton plznin developmert |

[MATERIAL CONDITION STATUS [ Yellow ] [10- 25 conective Wi |

[EONFIGURATION HANAGENENT STATUS Green | [JT5As ard o NCRs |

EVSTEM PLANNING STATUS [ Green | [)Obsoles cence lssues |

JPERATING EXPERIENCE STATUS [ Gresn_| Plssues |

WOI'k Management SEFUELINGFORCED OUTAREDDWNPOWER | TGieen | Plssues |
MISCELLANEDUS ACTMTIES [ Gresn_| Plssues |

(Scheduling and
Action)

*Leadership

System Engineer *Prioritization



EQUIPMENT RELIABILITY IMPROVEMENTS / SIGNIFICANT PLANNED MAINTENANCE
Monday, December 15

Activity Dept Scheduled Completion | System Sys Comments
Start Date Date Health

3P16B 3B Primary Water makeup | MM 12/15/03 12/15/03 020 WTYP (1)

pump PMTs EL/OP Y AQ) PMT run @ 07:00

3A EDG Air Compressor MM 12/15/03 12/16/03 022 Clearance hang @ 04:00

Monthly/Quarterly PMs W AQ2) Clr Rel/Test run: @10:00 on 12/16

Alarm Point 26 — Replace UV/IR EM 12/15/03 12/17/03 091 WTYP (7)

detectors PMALI for CR 02-1815

Circ Lube Water Piping MM 12/15/03 12/19/03 010 Prep work — Install 12/19

Replacement — MSP-03-047 W A(2)

U4 H2 Panel — Instr On-Line IC 12/09/03 12/18/03 090 DDD 12/14/03

18MO Calibration - Carryover WTYP (7)

E-16D Inverter/Battery Rm HVAC | EL 12/15/03 12/16/03 025 DDD 12/29/03

Bi-monthly PM W A(2)

3P26A/B RHR room B sump work | MS 12/01/03 12/17/03 B WTYP (3)

Continuing work W

U3/4 Safeguards Relay Rack Train | OP 12/15/03 12/15/03 Start 11:00

B (STP0607 & STP1079)

U3/4 CTMT Isolation Rack QR51 | OP 12/15/03 12/15/03 Start 15:00

(STP0609 & STP1081)

3A CTMT Spray Pump MM 12/15/03 12/15/03 Clearance hang @ 15:00

Semi-Annual PM Clearance release @ 23:00
133.8 Hrs Remaining

P235D Diesel Service Water EL 12/15/03 12/15/03 Clearance hang @ 16:00

Pump Controller/Battery PMs W A(2) Clearance release @ 22:00
96.1 Hrs Remaining
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Maintenance Rule and
Equipment Reliability

e Developing organizational roles and
responsibilities training to support process

¢ Investigating Maintenance Rule software
improvements to provide better integration

e Maintenance Rule Program Quarterly Health
Report and Indicators

e Detailed a(1) action plans
— Reviewed by Expert Panel
— Approved by Plant Health Committee

40



Breaker Reliability Improvements

J. Granger

41



Breaker Reliability Improvements

e Fleet wide evaluation performed to identify
Improvement action plan

e Reasons for breaker reliability improvement
— 14 functional failures in past 3 years
— Some repeat failures

—4.16 KV systems in Maintenance Rule a(1) status
— Notice of Enforcement Discretion at St. Lucie
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Breaker Reliability Improvements

IRLI3Y i

AR At _] UNIT AUX

4

On 11/22/03, St. Lucie Unit 2 required alternate line-up to the 1B startup
transformer. Breaker in location 2-20701 relocated to 2-20703, failed to
close on first two attempts.

On 11/25/03, breaker relocated back to 2-20701 and failed to close.

Outdoor Non-Safety switchgear (2A-4 and 2B-4) “flexible” floor can cause
breaker to trip-free after rack-in due to spurious operation of floor tripper
mechanism. Troubleshooting confirmed this as root cause.
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pL Breaker Reliability Improvements
St. Lucie 2B-4 Non-Safety Switchgear




Breaker Reliability Improvements

St. Lucie Westinghouse DHP breaker St. Lucie 4.16 KV switchgear floor tripper
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Breaker Reliability Improvements

e St. Lucie DHP breakers interface with
switchgear cubicle

— DHP floor trippers only installed at St. Lucie.

— Flexible floor primary concern with outdoor non-
safety switchgear

— No failures of safety related breakers due to
floor tripper

— Qutdoor switchgear breakers perform no safety
function and do not operate in any design basis
event
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=PL Breaker Reliability Improvements

o St. Lucie DHP breakers interface with
switchgear cubicle (cont.)

— Floor trippers can cause failure to close
after breaker is removed and then
racked-in

— Breakers do not trip once successfully
closed

— Switchgear floor stiffening being
evaluated

e Potential 72 hour LCO for bus outage
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Breaker Reliability Improvements

e Turkey Point 4.16 KV breaker failures due to switchgear interface

4B S| pump failed to close in March 2000 due to Positive Interlock Roller (PIR) adjustment
problem on GE Magne-Blast Circuit Breaker

Incorrect PIR adjustment caused 3A CCW pump breaker failure to close in August 2002

Accelerated breaker overhauls increased breaker swaps
e Increased potential for interface problems due to unique breaker “fit-up” requirements

Detailed corrective actions completed to prevent re-occurrence:
e Inspections and required adjustments made on switchgear cubicle interface points

e Operations and Maintenance procedures revised to address critical checks and
tolerances

e New procedure with detailed checks and testing for breaker “swaps”
e Training completed for Electrical Maintenance and Engineering personnel.

Further enhancements to standardize switchgear cubicles being performed during bus
outages (2 of 4 buses complete)

Four breaker overhauls remaining in 2004
e Future breaker swaps minimized
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GE Magne-Blast 4.16 KV
Breakers PIR design

PIR must be centered in notch of
cam plate with 1/16” clearance

52/1S switch striker
clearance must be less
than 1/32” to ensure

' actuated (racked-in)
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Functional Failures in Past 3 Years

Failures by Voltage Class Failures by Mechanism

B4 KV

Breaker Reliability Improvements

06.9 KV
0480 V

O Elec

BMCC

Failures by Manufacturer

B W-DHP
OGE-Magne
OABB HK
OABB K-line
OMcCC
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Breaker Reliability Improvements

Design
Application

Maintenance

N\ Complex mechanical design_Jmproper PM tasks Knowledge of breaker
Breaker to swgr \ ——Techanical and intervals design and operation
cubicle interface ‘ i i
—— AdJustments Inadequate post PM m Overhauls

and lubrication and O/H testing AN

\ Outside vendor
Mechanical forces Lack of PM task
acceptance criteria
\ \ Breaker
failures and

degradation

Number of breaker cycles
and rack in/out operations

Environment

Age Degradation

Infant mortality / \ Obsolescence

Manufacturing defect

/

Components

51



Materials Process

Scheduling and

Lack of adequate Acceptance criteria for coordination of

spare breakers condition assessment PMs and OHs
N\ 1ot well defined Tracking of bkr location
and maintenance history Breaker PMs and OHs are
Breaker swap complex and require high skill

Breaker Reliability Improvements

Breaker parts for PMs and OHs

not available

Breaker
Program
Deficiencies

Coordination required
between all departments

No clear program owner
and accountability

Insufficient resources

Inadequate Training

Aadequate Procedures

Human
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Breaker Reliability Improvement Plan

Counter-measures: Breaker to Switchgear Interface

Site Counter-Measure Basis - Effect Strategy Fleet Actions Site Actions
St. Identify and correct Root cause of functional Switchgear cubicle Evaluate basis for PM and Verify procedures address critical
Lucie interface deficiencies failures at Turkey Point inspection and overhaul intervals interface requirements
Verify procedures and St. Lucie maintenance Validate corrective actions Validate adequacy of switchgear
address critical Reduce potential for Standardize implemented for CR 01- inspections, scope and interval
interface requirements misalignment during switchgear cubicles 2681 Verify interface design for DHP
Reduce frequency of breaker install Evaluate increasing replacement breakers
breaker rack-in/out PM and overhaul
intervals
Turkey Evaluate basis for PM and Verify procedures address critical
Point overhaul intervals interface requirements (complete for
Validate corrective actions GE breakers)
implemented for CR 02- Perform switchgear inspections and
1544 maintenance during next outage (3B
and 4A complete)
Sea- Note: No problem Verify procedures address critical
brook currently observed at interface requirements

Seabrook

Validate adequacy of switchgear
inspections, scope and interval
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Breaker Reliability Improvements

e Action Plan Summary
— Reliability
e Planning St.Lucie 4 KV and 6.9 KV breaker
replacement starting in April 2004
— Stiffening outdoor switchgear floor

e Complete Turkey Point breaker replacement on C-bus
in 2004

e Replace Turkey Point 4 KV GE Magne-Blast breakers
prior to next overhaul cycle

¢ Identify and correct switchgear cubicle interface
deficiencies

e INncrease monitoring, inspection, testing of overhauled
breakers

e Evaluate using Seabrook to perform fleet overhauls of
ABB breakers 54



=PL Breaker Reliability Improvements

e Action Plan Summary (cont.)
— Program
e Assign breaker program owner and team

e Consistent program documentation and
procedures

e Controlled process for tracking breaker
status and history
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Breaker Reliability Improvements

o St. Lucie DHP Breaker Replacement
Improvements
— Simple operating mechanism with less failure modes

— Less maintenance required at longer intervals
e 4 hours duration, 6 year intervals

— Reduced maintenance minimizes breaker “swapping”
— Weight of new breakers significantly less
e Reduces switchgear interface problems

— Less mechanical forces required to operate breaker
e Reduced vibration
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pL Breaker Reliability Improvements

SF6 Replacement Breaker  DHP Breaker




Life Cycle Management

D. Tomaszewski
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Life Cycle Management

e Program to Effectively Cope with
Aging Systems and Components in
FPL Nuclear Plants

e Near Term Focus iIs Instrumentation
and Control Systems

e Replacements of Selected 1&C
Systems are in process

e Improved Data Gathering Capability
and Human Factors
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EPL Life Cycle Management

e Standard Platform
Approach to System
Replacements

— Distributed Control
System, Foxboro I/A

— Safety Related
Platform, Triconex
e Design Includes
Redundancy and
Diversity
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e St. Lucie Digital Data Processing System
Replacement

— Unit 2, In-service since May 2003
— Unit 1, Installation to be completed March 2004

e Three Functions plus Sequence of Events
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EPL Life Cycle Management

e Planned Projects Scheduled Through 2005

— Qualified Safety Parameter Display Systems

— Emergency Response Data Acquisition and
Display Systems

— Feedwater and Low Power Feedwater Control
Systems

— Turkey Point Auxiliary Feedwater Controls
— Turkey Point Steam Dump Controls

66



L

e St. Lucie Project Plans

Life Cycle Management

PROJECT

PSL1

Digital Data Processing System

2005

2006

—

Feedwater Controls

2003 2004
|

Qualified Safety Parameter Display System

r
—

Emergency Response Data Acquisition and Display

Turbine Controls

Condensate and Cooling Water Control and Instr.

Turbine Building/ Heater Drains

Reactor Protection System

PSL 2

Digital Data Processing System

Feedwater Controls

Qualified Safety Parameter Display System

Emergency Response Data Acquisition and Display

Turbine Controls

Condensate and Cooling Water Control and Instr.

Turbine Building/ Heater Drains

Reactor Protection System
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e Turkey Point Project Plans

Life Cycle Management

PROJECT

PTN 3

ERDADS

Qualified Safety Parameter Display System

Auxiliary Feedwater Controls

Feedwater Controls and Steam Dump to Atm.

Steam Dump to Condensor

Reactor Protection System

Reactor Coolant, Chemical and Volume Control

Pneumatics/Turbine Building

PTN 4

ERDADS

Qualified Safety Parameter Display System

Auxiliary Feedwater Controls

Feedwater Controls and Steam Dump to Atm.

Steam Dump to Condensor




L

Life Cycle Management

¢ Additional Planned LCM Projects

PROJECT

PSL1

Motor Generator Set Controls

Instrument Inverter Replacement

Auxiliary Feedwater Governor

PSL 2

Acoustic Feedwater Flow Measurement Upgrade

Motor Generator Set Controls
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Materials Management

R. Gil
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PL Materials Management

e Alloy 600 and other
materials issues continue
to be a focus area

e Bottom Mounted
Instrumentation (Turkey
Point)

— Bare metal visual completed
at Turkey Point Unit 4

— No leaks or boric acid
accumulation identified

— Timing for UT inspections
being evaluated 7

Turkey Point Unit 4
BMI Visual



Materials Management

e Small Bore Instrument Nozzles (St. Lucie)

— Hot leg and pressurizer bare metal visuals
performed each outage

— Replacing on prioritized basis
— Unit 2 hot leg and pressurizer nozzles already
replaced

e Pressurizer Heater Sleeves (St. Lucie)
— Unit 1 mitigated with nickel plating
— Visual inspections per industry recommendations
— Long term resolution being evaluated 72



e Butt Welds (St. Lucie)

— Augmenting ISI with bare metal
visuals

— Mitigation options being
evaluated
e Reactor Head Penetrations

— All four heads volumetrically
inspected

— No leaks or wastage identified l “

— St. Lucie Unit 2 repaired two
cracked penetrations

— Plans in place to replace all T
fOUI' headS =R




o Steam Generators
(St. Lucie Unit 2)
— 361 Tubes Plugged in '01
— 530 Tubes Plugged in ‘03

— Increased Cracking at
Eggcrates (257/482)

— No Ding Indications in ‘03

— Replacement Planned In
2007 Based on
Projections

:_"(I:)'\ G

DOWNCOMER ),

FLOW %)

IIIII

COOLANT

Materials Management

DR
STEAM DRIERS

\\\\\\\\\\\\\\
$ 1 | P PRIMARY

UNIFORM
DS
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‘:p.: Boric Acid Corrosion Control

e Nuclear Policy and station procedures in
place

e Significant effort applied to identification
and resolution of boric acid conditions
— Focused walkdowns
— Emphasis on cleaning and repairs
— Significant effort during recent outages

e Successful INPO assessment at St. Lucie
— Strength in cross-functional effort
— Minor enhancements recommended
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FPL

Conclusions

STEAM
GENERATOR PRESSURIZER (123
INSTRUMENT NOZZLES - 3
INSTRUMENT NOZZLES - 4%

RV (80)

CEDM'S PENETRATIONS - 69
ICT PENETRATIONS - §

FLANGELFAKLINES- 2
HEADVENT -

HEATER SLEEVES - 120 (MITIGATED WITH Ni FLATING)

ALLOY 600 LOCATION AT ST. LUCIE UNIT 1

STEAM
GENERATOR

)

(301}

U\ LOOPS (30)

T T
HLRTDSs- 10 | [

HL SAMPLE- §
HL SAMPLE-  1#
CLRIDs- 12
CL SG BOWL- §*

FREPLACED WITH ALLOY 690

[ R ]

i

(‘TOTAL PENETRATIONS.246 )

(H"_\II-Z'IR\'IIINH REMLACEIYMITIGATED. U.l)

e Alloy 600 issues need -

proactive inspections and
mitigation / repair actions

FPL is very active In
Industry groups addressing
these issues

e All Alloy 600 locations at

FPL plants have been
identified and plans are in
place, or actively being
developed, to provide
long-term resolution
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Introduction ),  Safety

The purpese of Nuclear Engineeringat FPUFPLE is to ensure safe and Nuclearsafety is our highest pricrity, and is our mostfundamenia

reliable equipment perforrmance andio Controland mahtainthe mission. Engineering mustie the “technical canscience” of the station.
configurations of each nuclear facifity in accordance with the design Engineefing must ensure mat:
and licensing requirements. To achieve a high ievei of performance In
these areas, an environment that promotesexcellence and « The plantis maintainedend operated within the design and
professionalismis required. To esiabiish this atmosphere, we must alf " licensingbases at ali times. Design margins must be
share and embrace a number of fundamental principles for engineering understood, controlled and properly maintained
work. = We da not tolerate failures of equipmentthat am critical or
- . . . important to plant safety and reliability. We pravide in—depth
Characteristics of excellence in engineering inglude: > failure analyses and implement actians sufficient to prevent
) . any repeat failures.
» Nuclear safely is nevercompromised e Equipmentproblems are promptly evaitated and resolved.
* Personnelsafety is nevercompromised FRecurrent gquipment problems are nottolerated. We
e £ Fen oooseic us work environment (SCWE) cleatly exists understana and suppor: Cperations priorties. N
« High equipment reliability = We do not live with suspected or known [ 0 le diti
o Intol £tk ile with the plant, but aggressively pursue soiutions.
» operationally focused + We are eangaged wilh industry paers through benchmarking
¢ Maintenance of plant configuration and Operating Experience.
e Continued performanceimprovement » We pursue safety issues by taking them to any leve! af
« Orpanizational effectiveness management and ecross any organizational boundaries 10
¢ Timely identification and resciution of technical equipment terll(SUfe that actions requiredto ensure safe apearaticn are
preblerns and engineering issues aKen. .
« Seak out and share lessons learned e We consider higher °°5:3v {mg’esrdogtaggs or rgduced electrical
» Maintenance of enginearing programs output that might result trom nesded actions; hawever,
e Accouniable, enga%ed andgnﬁ’oﬁgated workforee operating the plant safely is our most fundamental princlple.
« We avoid "turna! vision® — differing views are welcome and
The purpose of this document Is to establish the fundamental principles = eritical thinking is expected. .
and expectations for technical and engineering work at FP| /FPLE  We ialke an gggre?s:ye pr;aactive apprc:a?:dt? thc.: i:;;r sﬁafe f';F
These standards do not replace any existing pr e lur 3 or reporting and resolution of concems related 10 nuc :
requirements rathi 7 they constiiteak & &t f tit 4 and * iy This approach will be taken without fear of reprisal,
behaviorsexy 1% from  y 1einE giverg T 1 . N #of intimidath
are to be communicated, emphasized in training and practiced on & . N ‘
Vily sk dthi Eagh » ingandwithi  § sing org it They Theizarex: F bl rg W ! ‘mg " when ‘;O;'IBS te
wstit e the f km ‘context and atmosphere for our work, sefety. Your superviser, manager, and V.P arethere to .

removing impeditmier .



i1, Knowledgeand Maintenance of the Designand Licensing
Basis

Engineering is the repository of, and custodian for, the piant design
basis. This is one ¢f our most fundamental principles. Engineering
must:

« Understandthe designbasis of the piant and its equipment.
o Understand, control and properly maintain design and safety
margins.

« Communicate mat understanding to othets, such as -

Operations and Maintenance.

» Maintainand preserve the design basis documentation.

» Be continually alert for situations whers the plant could be
operated, maintainedor modifiedinconsistent with design
basis. includingequipment specificationsartd component
limitations.

With license renewal, we expect our plantsto operate for many years.
}Ne must meintain cur design basis documentation current such that
Uture engineersare not hempeared by incomplete or poor quality
information. We are the trustess forme future engineers. To properly
discharge this trust, we mustensure the caiculations, drawing, design
basis documents, vendor manuals and other key irfarmation are
accurate, up-te-date, useable, and easily accessible.

Only Engineeringcan fulfiil this obligation. There will always be forces

ssures at work that can distract us O thig obligation. That
o T .

fundamental principle.
N, Intolerance for Fallures of Critical Equipment
Our operators expect and deserve to have a plant at the highest level

of material condition and reliability. We cannot tolerate failures of
equipment that are critical to safe and efiable station operation. We

_5-

consider maintenanceof the design basis a8 a Nt v

must dedicate ourselves to anticipating and eliminating suc
challenges. Fail 5 of eritical equipmient will not be tolerated Repes
tzilures constitute a collective failure of the Engineering crganizatior
and ar imarcantahla in the avant thera ara faikiras of orifics:

it nt, Engh ilg v st rett t ti Y-
SUITILIEN MY TULUSE W RUSUILITS 1epsat Tanuies, b1 rd
organizational behaviors are to be focusedonthe g 2 #i of 3
eavipment failures. This atiifude must k115 led in the hinking and
attitudes of Engineering and constitute our ‘mind set” as we apboraach
¢ urjobs. Our equipment refisbility program will orily be successful If it
kb donttis| incisle

In ditart it b € must have a low tolsrance for
g oelik of wrene i Y ipr 15yt Pagradation of
any system eslablishes a poor working atmosphere

System peﬂomqancn mnnitarinn mitet he coalantlace in ardar # -n.;al-l;.;w
and correct equipmen  wes ba ¢ they effi ctplant  dral

Tolerance /" mingr (88KS, work Brounds, dagraded support squipment
and backlogs can mask more $67i0US safety problems and campromise
our sense of ownership and pride.

We must not tolerate large backiogs. This bogs us down in yesterday's
problems and prevents us from working ot today's and tomorrow's
challenges,

We must conduct our work i, the sense of urgency that the situation
merits. We will not allow low value work to distract us from rasohuion
of problemswith criticalequipment.

N. Corrective Actions

A major day-to-day task of Enginsering is to resolve problems. The
corrective action program is the vehicls for the identification and

assassment of problems. This program is also used for assigning,
tracking and evaluating the effectiveness of corrective actions. it is



essentialthat all Engineering personnelunderstandthat engineersown
problems untiithey are completed. Itis not acceptableto relinquish
ownership of corrective actions. Corrective actions are to betimely,
thorough and provide resoiution of the identified causes. |dentified
causes Shall provide sufficientinsights into organizationalshortfalls so
that we ean root out and correct these issues whioh are usually deep-
seated and fundamental. A robust corrective actionand seli-

assessment programis essertial to continual improvement ¥

V.  Rigerous Approach to ProblemSolving

Our approachto problemsolvingwill befigoreus andformal. The
following attribuies must be adhered to:

e Clear assignmentsfor solving the problem.
¢ Thoroughfact finding and data gathering. Persenally inspect
the situation.

» Consuitation with ali parties with background or past
experienceinthe issue. A multi~disciplined team may be
needed.

o Consultation with industry operating experiense, viewing it
broadly to determine Station impact.

s Infolerance for repsat problems.

o Drawconclusions based on facts and evidence.

= Review results with management and supervision.

There is always pressure to short cut a disciplined approachto problem
solving; particularly during outages or ather time sensitive situations. It
is one of our principlesthat time sensitive situations are when it's most g
important to apply rigofous problem solving.
o
H
VI. Rigorous Application of EngineeringProcedures and
Methods

In addition to those engineeringprinciples derived from our furmal
education, there are several others that are fundamentalto our werk.

e Tachrical work Balways done fermally inwriting. Al problem
salving or issue evaluationbecomes part of the station's
history and mustbe aveilable for fuiure consideration.

« All technical decisions impacting piant $&tety and reliability will

be verified and approved at the appropriate levels. The more

urgent, or risk significant the situation, the greater the nged to
ensure thorough reviews and approvals.

In makingtechnical evaluations, the (imitations and

uncenainties of the data or informationmust be considered

and cleatty documented.

e Assumptions made in performing tectinical svaluations shall be
made explicit so they can be independently assessed.

e Assumptions mede in performinga. technicai evaluation shall

beverified by direct Inspection or test to the extert practical.

When evaluating equipment sonditions, a personal inspection

shall always be parformed.

All communications of technicalinformation must be clear and

formallytransmiited. Inteimnal transmitial of technical

information has been the cause of considerable misfortuns in
the nuclear industry over the years.

VH. Strict Compliance with Technical Programs and Procedures

Our techrical programs and procedures are the repository of w r
accumulated technical knowledge andof the engineeringmatheds and
pracedures that history has shown to be mest effective. Like all
Engineering program documents, our programs contain features that
experience has demonstratedto be necessary. These featuras are nat
always obvious and the reasens for them often become obscura with
time. Experience has shown, hawavar, that we proceed at our peril
whenever we do not comply with established angineeting and plant
programs and processes. Accordingly. all Engingeting Programs will be
rigorously followed. As we gain experience, we must also update and
improve gur programdocumentsse that future engineers can avoid w r
mistakes.



¥il. Ownershipfor Engineering Programs

Program ownership consists d havinga single pointaccountability for
the suscess of a program. Although there may be a nunber of
individuals involved with prograrm implementation. there can be only
one owner. The following is expecled of program awners:

1.

Fully understandsthe technical and regulatory basisfor the
program. Keeps up with industry and regulatory
developments so that FPL employs industry best practices.

. Ensures mat program-implementing documents are clear, up-

to-date, and compliant with reguiatary requirementsand
industry best practices.

Ensuresthat interfaces with other programs and procedures
are cleat and functional.

. Ensures that Roles and Responsikilities are properly defined

and are baing effectively implementedin the fisid.

. Ensuresthat suitable training and qualification programs are

available for impilementing individuals.

. Uses outside peers and INPO assistance.
. Maintains awareness of industry Operating Experience.and

uses QE |o improve programetiectivenaess.

. Ensures that correctiveactions are property evaluated,

implemented, and closed. Places majoremphasis on the
effectivenessd the corrective a¢tion.

. Ensures managementis periadically apprised df problemswith

the programand its implementation. Itis recognized that
eome issues affecting programimplemeriation are beyondthe
control of the program owner; however. visible and patsistant
highlighting of implementation problems is expected.

IX. FResulls Drientation

The above pringipies will help us to produce high qualiy technical work
and ensurs correct solutions to problems. They will not, howsver,

produce resuits. All engineers must be dedicated to producing results
and to baing effective. Being technically correst is not enough.

Too often we can be tempted to TEke a limitedview Olcur engineering
jobs. Forexample:

» We don't just produce designs; we resolve problems and

improve plant performance.

e Wedon't just report problems on GRs; we ensure problems
are cerrected permansantly.

¢ We don't simply execute our Engingeting Programs; we
improvethe plant through their implementation.

« \We dont use organizational obstacles as excuses; we
evercome them.

e We dort't just do systemwalkdowns; we manageths health of
our systems arxd eénsure problems are found and corrected
beforethey advarasty aftect the plant.

Itis essential that each engineer grasp the significance of this principle
and embrace it fuslly.

X, Demonstrate Professionalism

Professionalismis a positive attriute focused on doing the best job
possible.

= We are protessionals who take fult responsibility for the quality
and productivity of our work. and have the same expectations
d all members of the team.
« \We demonstrate personal iegdership, responsibility, and
accountability,
e \Wa balance the value of teamwark and synergy with
ownership and personalresponsibility.
« We positively confrontteam members who are not performing.
= We retate proactively and positivelywithin the plant
organization and with extarnal arganizations.



s \We are commiited to improving quality. reducing costs, and
seekingways to continuously improve.
= We are self-critical, admit and ieam from our mistakes, and
are opento coaching lor self-impmvement.
We build trust in others. and are trustwerthy,
+ \We have high personal integrity and ethics.
we continually improve our own technical competenceand
interpersonal skills
* We isarn from the experience of others, and stay current with
the industry; we accept critical input from outsiders.
= \We take time to proudly celebrate cur successes and the
successes of others.
s+ We understandthat our signature on engineefing documents
represents adherenceto these principles.
» We will abide by the FPL Nuclear DivisionCode of Ethics.

Skilled. KnowledgeableWorkforea

« Training is USed as a strategic teol to provide highly skilled and
knowledgeable personnel.

» We are expectedto be fully trained ard certified lo perform our
assigned tasks.

= Wa will maintain our qualifications. which document our
Waow 1 dedge.

» We bear responsibility for our own education. This ludes
keeping up with engineering and plant procedures/process
changes.

= We will apply the systematic approach to training.

= A alearning organization, we apply human performance tools
such as self-chacking, questioning attitude (QV&V), peer
checking, and thres-way communication as a means of

ous i .

FPL
Nuclear Division
Code of Ethics

As members of FPL's nuclear erganizaticn, committedte
excellence and professionallsm inthe conduct of our activities,
we do hereby endorse the fotiowing professional code:

->

We will at all times, regard the safety of the public and our fellow
employees as our own personaland moral responsibility.

+ We will efficlently and effectively utilize our resourcesto promote
cost effective slectrical power generation.

-

We wili conduct our nuclear activities in a manner which
demonstrates commitment and integrity, and which establishes
and maintains a professionalenvironmentcondugive to
excelience in performance.

+ We will ensurethat key personnel. managers, and officers,
respensible lor supporting nuclear piant operation. possess the
necessary knowledge and experience to understandnuclsar ptant
activities, events and problems.

+ We will avoid complacency and establish an environment of
continuous improvement. We will  coure 1 ¢ it
tructive critici
+ We will commit ourselves to ensuring that k fems anc
components are reliable and property £ We will protect
the environment. We commit 10 an aggressive and fimely
roezt 1t dtic f %l s pursuing the objective of
tityir  @od correcting root  wsag i jprove  firmance.

+ We will adopt and maintair policiesa practices nat«¢ y an
tite b of trust, encourage tic 8 and ster{ #
uT i groupsthat aper I ang ttth Ie
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