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V3 Progress Energy

Crystal River Nuclear Plant
Docket No. 50-302
Operating License No. DPR-72

Ref: 10CFR50.90

April 25, 2007
3F0407-10

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

Subject: Crystal River Unit 3 — License Amendment Request #296, Revision 0,
Measurement Uncertainty Recapture Uprate

References: 1. Regulatory Issue Summary 2002-03, “Guidance on the Content of
Measurement Uncertainty Recapture Power Uprate Applications,” dated
January 31, 2002

2. Amendment No. 205 to the Crystal River Unit 3 Facility Operating License
(TAC NO. MB5289), dated December 4, 2002

Dear Sir:

Florida Power Corporation (FPC), doing business as Progress Energy Florida, Inc., hereby
submits License Amendment Request (LAR) #296, Revision 0. The proposed amendment will
revise the maximum power limit in the Crystal River, Unit 3 (CR-3) facility operating license,
DPR-72, from 2568 MWt to 2609 MWt. The proposed uprate is characterized as a Measurement
Uncertainty Recapture (MUR) using a Caldon Leading Edge Flowmeter (LEFM) CheckPlus™
system and other improvements to support an approximate 1.6 percent power increase.

Changes are requested to two definitions in Section 1.1 of the CR-3 Improved Technical
Specifications (ITS), Effective Full Power Days and Rated Thermal Power, Section 5.6.2.20,
Containment Leakage Rate Testing Program, and License Condition 2.C.(1). The power uprate
will permit more economical operation of CR-3 and will not have a significant impact on the
environment or the health and safety of the general public.

Regulatory Issue Summary (RIS) 2002-03, Reference 1, provided guidance for submittals
requesting power uprates involving feedwater flow measurement uncertainty recapture. The RIS
stated that licensee’s applications which follow this guidance will require less review time and
could be approved in six months or less. The guidance of RIS 2002-03 was used to ensure all
areas of concern to the NRC staff were addressed in this submittal. Therefore, FPC requests
approval of this request by November 15, 2007 with a 60 day implementation period in order to
support implementation following Refuel Outage 15 which is scheduled for Fall 2007.

Progress Energy Florida, Inc.
Crystal River Nuclear Plant
15760 W. Powerline Street
Crystal River, FL 34428
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Amendment 205 to the CR-3 Operating License, Reference 2, implemented a previous increase
in power from 2544 to 2568 MWt. At that time, evaluations were performed at 102% of 2568

MW to demonstrate compliance with applicable regulations and the capability of systems and
components to operate safely.

Feedwater instrumentation will be supplemented with an ultrasonic flowmeter system that has
significantly decreased measurement uncertainty. Existing feedwater flow instrumentation will
continue to be used for protective and control functions. The majority of existing CR-3 accident
analyses were performed at 2619 MWt or higher, therefore, few analytical changes are needed to
support this power uprate.

The proposed amendment has been reviewed and recommended for approval by the Plant
Nuclear Safety Committee.

Regulatory commitments are identified in Attachment H.

If you have any questions regarding this submittal, please contact Mr. Paul Infanger, Supervisor,
Licensing and Regulatory Programs at (352) 563-4796.

Sincerely,

Dale E. Young

Vice President
Crystal River Nuclear Plant

DEY/par

Attachments: A. Description of the Proposed Change, Background, Technical Analysis,
Determination of No Significant Hazards Considerations, and the
Environmental Assessment

Proposed Operating License and Technical Specification Pages - Strikeout
and Shadowed Text Format

Proposed Operating License and Technical Specification Pages - Revision
Bar Format.

Response to RIS 2002-03 Questions

Uncertainty Calculation

LOCA Mass and Energy Releases

Anticipated Transient Without Scram (ATWS) Mitigation System Actuation
Circuitry (AMSAC) Arming Setpoint Evaluation

H. List of Regulatory Commitments

ammg o w

xc:  NRR Project Manager
Regional Administrator, Region II
Senior Resident Inspector
State Contact
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STATE OF FLORIDA

COUNTY OF CITRUS

Dale E. Young states that he is the Vice President, Crystal River Nuclear Plant for
Florida Power Corporation, doing business as Progress Energy Florida, Inc.; that he is authorized
on the part of said company to sign and file with the Nuclear Regulatory Commission the
information attached hereto; and that all such statements made and matters set forth therein are

true and correct to the best of his knowledge, information, and belief.

Lt

Dale E. Young
Vice President
Crystal River Nuclear Plant

The foregoing document was acknowledged before me this 25 day of

afAJL , 2007, by Dale E. Young.

Signature of Notary Public
State of Florida & Notary Public State of Florida
. . Lisa Gail Crain
\ j My Commission DD390822
oond  Expires 01/30/2009

(Print, type, or stamp Commissioned

Name of Notary Public)
Personally ’ Produced
Known -OR- Identification
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FLORIDA POWER CORPORATION

CRYSTAL RIVER UNIT 3

DOCKET NUMBER 50-302/LICENSE NUMBER DPR-72

LICENSE AMENDMENT REQUEST #296, REVISION 0

ATTACHMENT A

DESCRIPTION OF THE PROPOSED CHANGE,
BACKGROUND, TECHNICAL ANALYSIS,

DETERMINATION OF NO SIGNIFICANT HAZARDS
CONSIDERATIONS, AND THE

ENVIRONMENTAL ASSESSMENT
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DESCRIPTION OF THE PROPOSED CHANGE
BACKGROUND, TECHNICAL ANALYSIS, NO SIGNIFICANT HAZARDS
CONSIDERATION AND THE ENVIRONMENTAL ASSESSMENT

1.0 DESCRIPTION OF PROPOSED CHANGE:

The proposed change would revise the Crystal River, Unit 3 (CR-3) Operating License to read as
follows:

2.C.(D Maximum Power Level

Florida Power Corporation is authorized to operate the facility at a steady state
reactor core power level not in excess of 2609 Megawatts (100 percent of rated
core power level).

The proposed change would revise ITS definitions to read as follows:

EFFECTIVE FULL POWER DAY (EFPD) — EFPD shall be the ratio of the
number of hours of production of a given THERMAL POWER to 24 hours,
multiplied by the ratio of the given THERMAL POWER to the RTP. One
EFPD is equivalent to the thermal energy produced by operating the reactor
core at RTP for one full day. (One EFPD is 2609 MWt times 24 hours or
62616 MWhr.)

RATED THERMAL POWER (RTP) — RTP shall be a total reactor core heat
transfer rate to the reactor coolant of 2609 MWt.

The proposed change would also revise ITS Section 5.6.2.20, Containment Leak Rate Testing
Program to read as follows:

The peak calculated containment internal pressure for the design basis loss of
coolant accident, Pa, is 54.04 psig. The containment design pressure is 55

psig.
2.0  BACKGROUND

CR-3 was initially licensed to operate at a maximum of 2452 Megawatts-Thermal (MWt). In
Amendment 41, dated July 21, 1981, the NRC approved operation of CR-3 up to 2544 MWt. By
letter dated June 5, 2002 (3F0602-05), CR-3 requested an increase in maximum Rated Thermal
Power (RTP) to 2568 MWt. At that time, several transient and accident analyses (moderator
dilution accident, letdown line failure, loss of feedwater event and small break loss-of-coolant
accident) were reevaluated at 102% of 2568 MWt. The request was approved on December 4,
2002 as Amendment 205 to the CR-3 facility Operating License. Since the evaluations in 2002
were performed, few changes to plant systems, structures or components (SSC) have occurred.
Two analyses, the Main Steam Line Break (MSLB) and High Energy Line Break (HELB) had
previously been evaluated at nominal full power (2568 MW?t) without considering heat balance
uncertainty. These analyses were re-performed at 102% of 2568 MWt in order to support the
Measurement Uncertainty Recapture (MUR) uprate. Other analyses had already been performed
at 102% of 2568 MWt or higher.

PEF-CR3-0087
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CR-3 has determined that implementation of the Caldon Leading Edge Flowmeter CheckPlus™
System and other changes are an effective way to obtain additional power from the plant without
significantly changing current reactor core operations. This will permit the recovery of
approximately 41 MWt by using more accurate instrumentation to calculate core power
production. A spool piece will be installed in each of the two feedwater pipes, containing 16
ultrasonic, multi-path, transit time transducers. The CheckPlus™ system provides more accurate
feedwater flow and temperature. New feedwater pressure and main steam temperature and
pressure instrumentation will also be installed. The currently installed flow instruments will
continue to provide inputs to other indication and control systems.

3.0 TECHNICAL ANALYSIS

The licensed rated thermal power level for CR-3 is proposed to be increased from 2568 MWt to
2609 MWt. The uprate evaluation addressed the following categories: Nuclear Steam Supply
System (NSSS) performance parameters, design transients, systems, components, accidents, and
nuclear fuel, as well as interfaces between the NSSS and balance-of-plant (BOP) systems. Most
of these evaluations are contained in Attachment D, Response to RIS 2002-03 Questions, which
is based largely on Areva Technical Report 51-9042409-000. No new analytical techniques,
with the exception of the use of the GOTHIC code for containment response, were used to
support the power uprate project. The methodology includes the use of well-defined analysis
input assumptions/parameter values and currently approved analytical techniques, and takes into
consideration applicable licensing criteria and standards, including Regulatory Issue Summary
2002-03.

All current analyses were performed considering a maximum power output of 2568 MWt or
higher. 10 CFR 50, Appendix K, analyses were done at 2619 MWt (102 percent of 2568 MWt)
to account for the two percent uncertainty previously assumed in power measurement. This
continues to be valid based on 100.4% of 2609MWt. Some analyses were performed at higher
power levels (generally 2772 MWt) because they were performed generically to bound all
Babcock and Wilcox plants. All of these analyses were reviewed to provide assurances that they
remain the bounding or limiting analyses. Some analyses were revised using more current
methods. These analyses have been either approved by the NRC or were performed using
methods or processes that were approved by the NRC. Most of the systems, structures, and
components (SSC) evaluated for the previous uprate, and discussed in the Safety Evaluation for
Amendment 205, are virtually unchanged from the SSC that currently exist in the plant.

This section discusses the revised NSSS design thermal and hydraulic parameters that changed
as a result of the power uprate and that serve as the basis for all of the NSSS analyses. A
detailed assessment of the accident analyses performed for the steam generator tube rupture,
Loss of Coolant Accident (LOCA), and non-LOCA areas was performed. The Main Steam Line
Break and Loss of Coolant Mass and Energy releases and resultant containment response
analyses were rerun. The radiological consequence evaluation is bounded by the current analysis
since the radiological source term had not increased, due to the analytical limit of 2619.4 MWt
not changing. The fuel was also evaluated for its ability to perform at the uprated power level.
CR-3 concludes that the changes to the plant design basis and transient analyses are acceptable.
Each of the NSSS systems and components were evaluated for the uprated conditions. The
effects of the uprate on the BOP (secondary) systems, electrical power systems, control systems
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and instrumentation systems were also evaluated. The results of all of the analyses and
evaluations performed demonstrate that all acceptance criteria continue to be met and that the
plant requires minimal additional design changes other than setpoint adjustments to safely
operate at the uprated conditions. A summary of these evaluations and assessments follows.

3.1  Nuclear Steam Supply System (NSSS) Design Parameter

The NSSS parameters are the fundamental parameters which are used as input in all the NSSS
analyses. They provide the Reactor Coolant System (RCS) and secondary system conditions
(temperatures, pressures, flows) that are used as the basis for the design transient, system,
component and accident evaluations. The parameters for design are established using
conservative assumptions in order to provide bounding conditions to be used in the NSSS
analyses.

3.1.1 Input Parameters and Assumptions

The total thermal power for the uprate analysis was set at 2609 MWt (core power). This is
approximately 1.6 percent higher than the current core thermal power rating of 2568 MWt.
Feedwater and main steam pressure, feedwater and main steam temperature, feedwater flow
instrument improvements and RCS cold leg temperature (Tco14), letdown flow, temperature, and
make-up water temperature-uncertainty calculations were required to support this power uprate.

3.1.2 Discussion of Parametric Cases

Table 1 provides the NSSS parameter cases which were generated and used as the basis for the
uprate project. Uprated conditions were calculated at current and 20 percent once-through steam
generator (OTSG) tube plugging (the CR-3 licensed tube plugging limit) to bound the range of
RCS temperatures and steam conditions (flow rate and temperature) which could occur as part of
the uprate. This Table provides the values used in the RCS functional specification as well as the
calculated uprated conditions at current and 20 percent OTSG tube plugging. The parameters
listed in Table 1 have been reviewed against the RCS functional specification. The RCS
functional specification bounds the uprated conditions. For reactor coolant flow, the original
functional specification design flow was not used for flow-induced vibration analysis. As
discussed in BAW-10051, Revision 1, “Design of Reactor Internals and Incore Nozzles for
Flow-Induced Vibrations,” conservative flow velocities were used. The very slight change in
mass flow remains within the velocity used and thus has negligible impact on the components.

3.1.3 Conclusions

Changes to plant operating conditions were determined for the 1.6 percent power uprate (values
for current and 20 percent plugging are listed in Table 1). The new operating conditions were
compared with original design conditions for the RCS. The power uprate will not result in
operation outside the original design conditions. The change in operating conditions and
increased power was used to evaluate systems, components, materials, fuel and safety analysis.
It has been concluded that the cumulative effect of the evaluations for all systems, components
and analyses support the power uprate.

PEF-CR3-0089
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Table 1

Change in Operating Conditions For MUR
Parameter Case A Case B Case C
Core Thermal Power (MW1t) 2568 2609 2609
Other RCS Power MWt (RCP-LD) — (QRCS) 16 16 16
Total RCS Power (MW1) 2584 2625 2625
Pressurizer Control Pressure (psig) 2155 2155 2155
SG A/B Tube Plugging (%) 2.4/5.7 2.4/5.7 20/20
Thot (°F) 601.9 602.2 602.9
Tcold (°F) 556.2 555.8 555.1
Tavg (°F) 579 579 579
RCS Mass Flow (E6 lby/hr) 144.05 144.08 139.81
RCS Volumetric Flow (gpm) 386,873 386,729 374,896
Steam Temperature (°F) 591.0 590.5 580.7
Steam Superheat (°F) 54.9 544 44.6
Feedwater/Steam Flow Rate (E6 lb/hr) 10.86 11.07 11.19
OTSG Steam Pressure (psia) (input) 931.7 931.7 931.7
Feedwater Temperature (°F) (input) 456.7 458.4 458.5

Case A - Existing tube plugging at 2568 MWt
Case B — Existing tube plugging at 2609 MWt
Case C - 20 percent tube plugging at 2609 MWt

4.0 NO SIGNIFICANT HAZARDS CONSIDERATION

Florida Power Corporation (FPC) has evaluated the proposed License Amendment Request
(LAR) against the criteria of 10 CFR 50.92 to determine if any significant hazards consideration
is involved. FPC has concluded that this proposed LAR does not involve a significant hazards
consideration. The following is a discussion of how each of the 10 CFR 50.92 (c) criteria is
satisfied.

(1)  Does not involve a significant increase in the probability or consequences of an accident
previously evaluated.

The proposed change will increase the maximum core power level from 2568 MWt to 2609
MWt.  This increase will only require adjustments and calibrations of existing plant
instrumentation and control systems. The only equipment upgrades necessary for this uprate are
spool pieces containing multiple ultrasonic flow instruments, which will be installed in each
feedwater line, as well as more accurate instrumentation for feedwater pressure and steam
pressure and temperature. Indication and control functions will continue to be performed by the
currently installed feedwater instrumentation.
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Nuclear steam supply systems (NSSS) and balance-of-plant (BOP) systems and components that
could be affected by the proposed change have been evaluated using revised NSSS design
parameters based on a core power level of 2609 MWt. The results of these evaluations, which
used well-defined analysis input assumptions/parameter values and currently approved analytical
techniques, indicate that CR-3 systems and components will continue to function within their
design parameters and remain capable of performing their required safety functions at 2609
MWt. Since the revised NSSS parameters remain within the design conditions of the Reactor
Coolant System (RCS) functional specification, the proposed change will not result in any new
design transients or adversely affect the current CR-3 design transient analyses.

The accidents analyzed in Chapter 14 of the CR-3 Final Safety Analysis Report (FSAR) have
been reviewed for the impact of the uprate. Based on the power levels assumed in the current
safety analyses, it has been determined that all FSAR and supporting analyses bound the uprate.
This includes the dose calculations for the design basis radiological accidents, which assume a
power level of 2619 MWt (2568 MWt plus an assumed 2 percent measurement uncertainty).
Since the proposed change relies on less than 0.4 % uncertainty, the assumed power level of
100.4% of 2609 MWt remains 2619 MWt. Therefore, analyses performed at this power remain
bounding.

(2)  Does not create the possibility of a new or different kind of accident from any accident
previously evaluated.

As discussed above, the only equipment upgrades necessary for this uprate are spool pieces
containing multiple ultrasonic flow instruments, which will be installed in each feedwater line, as
well as more accurate instrumentation for feedwater pressure and steam pressure and
temperature. All CR-3 systems and components will continue to function within their design
parameters and remain capable of performing their required safety functions. The proposed
change does not impact current CR-3 design transients or introduce any new transients.
Equipment failure modes are expected to be the same as for existing instruments. Protective and
control functions will continue to be performed by the currently installed feedwater
instrumentation. Therefore, the proposed change will not create the possibility of a new or
different kind of accident from any accident previously evaluated.

(3)  Does not involve a significant reduction in a margin of safety

Challenges to the fuel, RCS pressure boundary and containment were evaluated for uprate
conditions. Core analyses show that the implementation of the power uprate will continue to
meet the current nuclear design basis. Impacts to components associated with RCS pressure
boundary structural integrity, and factors such as pressure/temperature limits, vessel fluence, and
pressurized thermal shock (PTS) were determined to be bounded by current analyses.

As discussed above, all systems will continue to operate within their design parameters and
remain capable of performing their intended safety functions following implementation of the
proposed change. Finally, the current CR-3 safety analyses, including the design basis
radiological accident dose calculations, bound the uprate. Therefore, this change does not
involve a significant reduction in the margin of safety.

PEF-CR3-0091
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5.0 ENVIRONMENTAL IMPACT EVALUATION

10 CFR 51.22(c)(9) provides criteria for and identification of licensing and regulatory actions
eligible for categorical exclusion from performing an environmental assessment. A proposed
amendment to an operating license for a facility requires no environmental assessment if the
amendment changes a requirement with respect to use of a facility component within the
restricted area provided that (i) the amendment involves no significant hazards consideration, (ii)
there is no significant change in the types or significant increase in the amounts of any effluents
that may be released offsite, and (iii) there is no significant increase in individual or cumulative
occupational radiation exposure.

Florida Power Corporation (FPC) has reviewed this License Amendment Request (LAR) and has
determined that it meets the eligibility criteria for categorical exclusion set forth in 10 CFR
51.22(c)(9). Pursuant to 10 CFR 51.22, no environmental impact statement or environmental
assessment needs to be prepared in connection with the issuance of the proposed license
amendment. The basis for this determination is that this amendment does not significantly
change feedwater flow instrumentation located inside the restricted area and:

(i) The proposed license amendment does not involve a significant hazards consideration,
as described in the significant hazards evaluation.

(ii) As discussed in the Justification for the Request and the No Significant Hazards
Evaluation, this change does not result in a significant change or significant increase in
the release associated with any Design Basis Accident. The bounding accident
involved, the Loss of Coolant Accident, has release rates not significantly affected by
the increase in core power. Likewise, there will be no significant change in the types or
a significant increase in the amounts of any effluents released offsite during normal
operation. The specific activity of the primary and secondary coolant is expected to
increase by no more than the percentage increase in power level. Therefore, the
amount and specific activity of solid waste is not expected to increase significantly.

Gaseous and liquid effluent releases are expected to increase from current values by no
more than the percentage increase in power level. Offsite release concentrations and
doses will continue to be maintained within the limits of 10 CFR 20 and 10 CFR 50,
Appendix 1, in accordance with the requirements of the CR-3 Offsite Dose Calculation
Manual (ODCM). The ODCM contains methodologies and parameters used in
calculation of offsite doses resulting from radioactive gaseous and liquid effluents, the
methodologies and parameters used in the calculation of gaseous and liquid effluent
monitoring alarm and trip setpoints, and controls for maintaining doses to the public
from radioactive effluents As Low As Reasonably Achievable (ALARA) in accordance
with 10 CFR 50.36(a). The proposed changes will not result in changes in the
operation or design of the gaseous, liquid, or solid waste systems and will not create
any new or different radiological release pathways.

Therefore, the proposed LAR will not result in a significant change in the types or
increase in the amounts of any effluents that may be released offsite.

(ili) The proposed License amendment does not significantly increase core power and
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resultant dose rates in the Reactor Building and accessible areas of the plant. Individual
worker exposures will be maintained within acceptable limits by the CR-3 ALARA
Program. Therefore, the proposed license amendment does not result in a significant
increase to the individual or cumulative occupational radiation exposure.

PEF-CR3-0093



FLORIDA POWER CORPORATION
CRYSTAL RIVER UNIT 3

DOCKET NUMBER 50-302/LICENSE NUMBER DPR-72

LICENSE AMENDMENT REQUEST #296, REVISION 0

ATTACHMENT B

Proposed Operating License and Technical Specification Pages

Strikeout and Shadowed Text Format
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1.1 Definitions

Definitions
1.1

EFFECTIVE FULL POWER
DAY (EFPD)
(continued)

EMERGENCY FEEDWATER
INITIATION AND CONTROL
(EFIC) RESPONSE TIME

ENGINEERED SAFETY
FEATURE (ESF) RESPONSE
TIME

LEAKACE

reactor core at RTP for one full day. (One EFPD is
2568 2609 MWt times 24 hours or 61632 62616 Mwhr.)

The EFIC RESPONSE TIME shall be that time

interval from when the monitored parameter

exceeds its EFIC actuation setpoint at the channel
sensor until the emergency feedwater equipment is
capable of performing its safety function (i.e.,
valves travel to their required positions, pump
discharge pressures reach their required values,
etc.) Times shall include diesel generator
starting and sequence loading delays, where
applicable. The response time may be measured by
means of any series of sequential, overlapping, or
total steps so that the entire response time 1is
measured.

The ESF RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its ESF
actuation setpoint at the channel sensor until the
ESF equipment is capable of performing its safety
function (i.e. , the valves travel to their
required positions, pump discharge pressures reach
their required values, etc.). Times shall include
diesel generator starting and sequence loading
delays, where applicable. The response time may
be measured by means of any series of sequential,
overlapping, or total steps so that the entire
response time 1is measured.

LEAKAGE shall be:
a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or
valve packing, that is captured and
conducted to collection systems or a sump
or collecting tank; or

2. LEAKAGE 1into the containment atmosphere
from sources that are both specifically
Tocated and quantified and known not to
interfere with the operation of leakage
detection systems and not to be pressure
boundary LEAKAGE; or

(continued)

Crystal River Unit 3

1.1-4 Amendment No. 265
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Definitions
1.1

1.1 Definitions

PHYSICS TESTS These tests are:
(continued)
a. Described in Chapter 13, "Initial Tests and
Operation" of the FSAR;

b. Authorized under the provisions of
10 CFR 50.59; or

c. Otherwise approved by the Nuclear Regulatory
Commission.

PRESSURE AND The PTLR is the unit specific document that
TEMPERATURE LIMITS provides the reactor vessel pressure and
REPORT (PTLR) temperature limits, including heatup and cooldown

rates, for the current reactor vessel fluence
period. These pressure and temperature limits
shall be determined for each fluence period in
accordance with Specification 5.6.2.19. Plant
operation within these operating Timits is
addressed in LCO 3.4.3, "RCS Pressure and
Temperature Limits."

QUADRANT POWER TILT QPT shall be defined by the following equation and
(QPT) is expressed as a percentage.

QPT = 100 Power In Any Core Quadrant 1

Average Power of all Quadrants

RATED THERMAL POWER RTP shall be a total reactor core heat transfer
(RTP) rate to the reactor coolant of 2568 2609 Mwt.
REACTOR PROTECTION The RPS RESPONSE TIME shall be that time interval
SYSTEM (RPS) RESPONSE from when the monitored parameter exceeds its RPS
TIME trip setpoint at the channel sensor until

electrical power is interrupted at the control rod
drive trip breakers. The response time may be
measured by means of any series of sequential,
overlapping, or total steps so that the entire
response time is measured.

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of
reactivity by which the reactor 1is subcritical or

(continued)

Crystal River Unit 3 1.1-6 Amendment No. 265
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Procedures, Programs, and Manuals
5.6

5.6 Procedures, Programs and Manuals

5.6.2.19 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS
REPORT (PTLR) (continued)

c. The_reactor vessel pressure and temperature limits
including those for heatup_and cooldown rates, shall be
determined so that all applicable 1imits (e.g., heatup
1imits, cooldown 1imits, and inservice leak and hydrostatic
testing 1imits) of the analysis are met.

d. The PTLR, including revisions or supplements thereto, shall be
provided upon issuance for each reactor vessel fluency period.

5.6.2.20 Containment Leakage Rate Testing Program

A program shall be established to implement the 1eakage rate
testing of the containment as required by 10 CFR 50.54(o) and 10
CFR 50, Appendix_J, Option B, as modified by approved exemptions.
This program shall be in_accordance with the guidelines contained
in Regu1atory Guide 1.163, "Performance-Based Containment Leak,
Test Program,"” dated September 1995, as modified by the following
exception:

1. NEI 94-01-1995, Section 9.2.3: The first Type A test
performed after the November 7, 1991 Type A test shall be
performed no later than November 6, 2006.

The peak calculated containment internal pressure for the_design
basis Toss of coolant accident, Pa, is 54704 psig. The
containment design pressure is 55 psig.

foccll AR Soe

The maximum allowable primary containment leakage rate, L, at P,
shall be 0.25% of primary containment air weight per day.
Leakage Rate acceptance criteria are:

1. Containment leakage rate acceptance criterion is < 1.0 L.
Dur1ng the first unit startup following testing tin
accordance with this program, the leakage rate acceptance
criterija are < 0.60 L. for the Type B and Type C Tests and
< 0.75 L, for Type A Tests.

2. Air lock testing acceptance criteria are:

a. Overa;1 air lock Teakage range is < 0.05 L, when tested
at >

b. For each door, leakage rate is < 0.01 L_when tested at
> 8.0 psig.

The provisions of SR 3.0.2 do not apply to the test
frequencies specified in the Containment Leakage Rate
Testing Program.

The provisions of SR 3.0.3 are applicable to the Containment
Leakage Rate Testing Program.

(continued)

Crystal River Unit 3 5.0-23A Amendment No. 199
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(7) Florida Power Corporation, pursuant to the Act and 10 CFR Parts 30 and
70, to receive and possess, but not separate, that by-product and special
nuclear materials associated with four (4) fuel assemblies (B&W
Identification Numbers 1A-01, 04, 05, and 36 which were previously
irradiated in the Oconee Nuclear Station, Unit No. 1) acquired by Florida
Power Corporation from Duke Power Company for use as reactor fuel in
the facility.

This license shall be deemed to contain and is subject to the conditions
specified in the following Commission regulations in 10 CFR Chapter I: Part 20,
Section 30.34 of Part 30, Section 40.41 of Part 40, Section 50.54, and 50.59 or Part
50, Section 70.32 of Part 70; and is subject to all applicable provisions of the Act
and to the rules, regulations, and orders of the Commission now or hereafter in
effect; and is subject to the additional conditions specified or incorporated
below:

2.C.(1) Maximum Power Level

Florida Power Corporation is authorized to operate the facility at a
steady state reactor core power level not in excess of 2568 2609
Megawatts (100 percent of rated core power level).

2.C.(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 222, are hereby incorporated in
the license. Florida Power Corporation shall operate the facility in
accordance with the Technical Specifications.

The Surveillance Requirements contained in the Appendix A
Technical Specifications and listed below are not required to be
performed immediately upon implementation of Amendment 149.
The Surveillance Requirements shali be successfully
demonstrated prior to the time and condition specified below for
each.
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1.1 Definitions

Definitions
1.1

EFFECTIVE FULL POWER
DAY (EFPD)
(continued)

EMERGENCY FEEDWATER
INITIATION AND CONTROL
(EFIC) RESPONSE TIME

ENGINEERED SAFETY
FEATURE (ESF) RESPONSE
TIME

LEAKAGE

reactor core at RTP for one full day. (One EFPD is
2609 MWt times 24 hours or 62616 Mwhr.)

The EFIC RESPONSE TIME shall be that time

interval from when the monitored parameter

exceeds its EFIC actuation setpoint at the channel
sensor until the emergency feedwater equipment is
capable of performing its safety function (i.e.,
valves travel to their required positions, pump
discharge pressures reach their required values,
etc.) Times shall include diesel generator
starting and sequence loading delays, where
applicable. The response time may be measured by
means of any series of sequential, overlapping, or
total steps so that the entire response time is
measured.

The ESF RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its ESF
actuation setpoint at the channel sensor until the
ESF equipment is capable of performing its safety
function (i.e., the valves travel to their
required positions, pump discharge pressures reach
their required values, etc.). Times shall include
diesel generator starting and sequence loading
delays, where applicable. The response time may
be measured by means of any series of sequential,
overlapping, or total steps so that the entire
response time is measured.

LEAKAGE shall be:
a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or
valve packing, that 1is captured and
conducted to collection systems or a sump
or collecting tank; or

2. LEAKAGE 1into the containment atmosphere
from sources that are both specifically
lTocated and quantified and known not to
interfere with the operation of leakage
detection systems and not to be pressure
boundary LEAKAGE; or

(continued)

Crystal River Unit 3

1.1-4 Amendment No.
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Definitions
1.1

1.1 Definitions

PHYSICS TESTS These tests are:
(continued)
a. Described in Chapter 13, "Initial Tests and
Operation" of the FSAR;

b. Authorized under the provisions of
10 CFR 50.59; or

c. Otherwise approved by the Nuclear Regulatory
Commission.

PRESSURE AND The PTLR is the unit specific document that
TEMPERATURE LIMITS provides the reactor vessel pressure and
REPORT (PTLR) temperature limits, including heatup and cooldown

rates, for the current reactor vessel fluence
period. These pressure and temperature limits
shall be determined for each fluence period in
accordance with Specification 5.6.2.19. Plant
operation within these operating Timits is
addressed in LCO 3.4.3, "RCS Pressure and
Temperature Limits."

QUADRANT POWER TILT QPT shall be defined by the following equation and
(QPT) is expressed as a percentage.

QPT = 100 Power In Any Core Quadrant -1

Average Power of all Quadrants

RATED THERMAL POWER RTP shall be a total reactor core heat transfer I
(RTP) rate to the reactor coolant of 2609 Mwt.
REACTOR PROTECTION The RPS RESPONSE TIME shall be that time interval
SYSTEM (RPS) RESPONSE from when the monitored parameter exceeds its RPS
TIME trip setpoint at the channel sensor until

electrical power 1is interrupted at the control rod
drive trip breakers. The response time may be
measured by means of any series of sequential,
overlapping, or total steps so that the entire
response time is measured.

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of
reactivity by which the reactor is subcritical or

{continued)

Crystal River Unit 3 1.1-6 Amendment No.
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Procedures, Programs, and Manuals
5.6

5.6 Procedures, Programs and Manuals

5.6.2.19 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS
REPORT (PTLR) (continued)

c. The_reactor vessel pressure and temperature Timits
including those for heatup_ and cooldown rates, shall be
determined so that all applicable Timits (e.g., heatup
1imits, cooldown 1imits, and inservice leak and hydrostatic
testing Timits) of the analysis are met.

d. The PTLR, 1including revisions or supplements thereto, shal]l be
provided upon issuance for each reactor vessel fluency period.

5.6.2.20 Containment Leakage Rate Testing Program

A program shall be established to implement the 1eakage rate
testing of the containment as required by 10 CFR 50.54(o) and 10
CFR 50, Appendix_J], Option B, as modified by approved exemptions,
This program shall be in_accordance with the guidelines contained
in Regulatory Guide 1.163, "Performance-Based Containment Leak
Test tfogram," dated September 1995, as modified by the following
exception:

1. NEI 94-01-1995, Section 9.2.3: The first Type A test
performed after the November 7, 1991 Tﬁge A test shall be
performed no later than November 6, 2006.

The peak calculated containment internal pressure for the design
basis_ Toss of coolant accident, Pa, is 54.04 psig. The
containment design pressure is 55 psig.

The_maximum_allowable primary containment leakage rate, L, at P,
shall be 0.25% of primary containment air weight per day.

Leakage Rate acceptance criteria are:

1. Containment leakage rate acceptance criterion is < 1.0 L.
During the first unit startup following testing in
accordance with this program, the leakage rate acceptance
criteria are < 0.60 L. for the Type B and Type C Tests and
< 0.75 L, for Type A Tests.

2. Air lock testing acceptance criteria are:

a. Overall air Tock Teakage range is < 0.05 L when tested
at > P..

b. For each door, Teakage rate is < 0.01 L when tested at
> 8.0 psig.

The provisions of SR 3.0.2 do not apply to the test
frequencies specified in the Containment Leakage Rate
Testing Program.

The provisions of SR 3.0.3 are applicable to the Containment
Leakage Rate Testing Program.

(continued)

Crystal River Unit 3 5.0-23A Amendment No.
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4] Florida Power Corporation, pursuant to the Act and 10 CFR Parts 30 and
70, to receive and possess, but not separate, that by-product and special
nuclear materials associated with four (4) fuel assemblies (B&W
ldentification Numbers 1A-01, 04, 05, and 36 which were previously
irradiated in the Oconee Nuclear Station, Unit No. 1) acquired by Florida
Power Corporation from Duke Power Company for use as reactor fuel in
the facility.

This license shall be deemed to contain and is subject to the conditions
specified in the following Commission regulations in 10 CFR Chapter I: Part 20,
Section 30.34 of Part 30, Section 40.41 of Part 40, Section 50.54, and 50.59 or Part
50, Section 70.32 of Part 70; and is subject to all applicable provisions of the Act
and to the rules, regulations, and orders of the Commission now or hereafter in
effect; and is subject to the additional conditions specified or incorporated
below:

2.C.(1) Maximum Power Level

Florida Power Corporation is authorized to operate the facility at a
steady state reactor core power level not in excess of 2609
Megawatts (100 percent of rated core power level).

2.C.(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. , are hereby incorporated in
the license. Florida Power Corporation shall operate the facility in
accordance with the Technical Specifications.

The Surveillance Requirements contained in the Appendix A
Technical Specifications and listed below are not required to be
performed immediately upon implementation of Amendment 149.
The Surveillance Requirements shall be successfully
demonstrated prior to the time and condition specified below for
each.
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Response to RIS 2002-03 Questions

1.0  Feedwater Flow Measurement Technique and Power Measurement Uncertainty
(RIS 2002-03 Section I Questions)

1.1 A detailed description of the plant-specific implementation of the feedwater flow
measurement technique and the power increase gained as a result of implementing
this technique. This description should include:

A. Identification (by document title, number, and date) of the approved topical
report on the feedwater flow measurement technique

B. A reference to the NRC’s approval of the proposed feedwater flow
measurement technique

C. A discussion of the plant-specific implementation of the guidelines in the
topical report and the staff’s letter/safety evaluation approving the topical
report for the feedwater flow measurement technique

D. The dispositions of the criteria that the NRC staff stated should be addressed
(i.e., the criteria included in the staff’s approval of the technique) when
implementing the feedwater flow measurement technique

E. A calculation of the total power measurement uncertainty at the plant,
explicitly identifying all parameters and their individual contribution to the
power uncertainty

F. Information to specifically address the following aspects of the calibration
and maintenance procedures related to all instruments that affect the power
calorimetric:

i.  maintaining calibration

ii.  controlling software and hardware configuration

iii. performing corrective actions

iv.  reporting deficiencies to the manufacturer

v.  receiving and addressing manufacturer deficiency reports

G. A proposed allowed outage time for the instrument, along with the technical
basis for the time selected

H. Proposed actions to reduce power level if the allowed outage time is
exceeded, including a discussion of the technical basis for the proposed
reduced power level.

1.2 Response to RIS 2002-03 Section I Questions

Detailed description of the Crystal River Unit 3 (CR-3) Implementation of the Caldon LEFM
CheckPlus™ Instrumentation and the 1.6% power increase.
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The feedwater flow measurement system installed at CR-3 is an LEFM CheckPlus™ ultrasonic,
multi-path, transit time flowmeter. This equipment also provides a highly accurate feedwater
temperature that will be input to the heat balance. The design of this advanced flow
measurement system is addressed in detail by the manufacturer, Caldon, Inc., in Topical Reports
ER-80P, Revision 0 (Reference 1.3.1), and ER-157P, Revision 5 (Reference 1.3.2). The current
flow instruments will continue to measure main feedwater flow as well.

The LEFM ultrasonic flowmeter system consists of an electronic cabinet located in the
Intermediate Building, Elevation 119 feet and two measurement section/spool pieces, also
located in the Intermediate Building, in each of the two 18 inch main feedwater flow headers that
feed each steam generator. The measurement sections are located between the existing
feedwater flow nozzles and their respective upstream straightening vanes. The LEFM
flowmeters will be calibrated at the Alden Research Laboratory, Inc. facility using the plant’s
current piping configuration and variations of the plant’s configuration.

Each measurement section consists of sixteen (16) ultrasonic transducer housings, forming the
pressure boundary. Each transducer may be removed at full-power conditions without disturbing
the pressure boundary. The installation location of these flow elements conforms to the
requirements in Topical Reports ER-80P and ER-157P (Reference 1.3.3 and 1.3.4).

The LEFM system measures the transit times of pulses of ultrasonic energy traveling along
chordal acoustic paths through the flowing fluid. This technology provides significantly higher
accuracy and reliability than the existing flow instruments, which use differential pressure
measurements; and temperature instruments, which use conventional thermocouple or resistance
thermometers. The sound will travel faster when the pulse traverses the pipe with the flow and
will travel slower when the pulse traverses the pipe against the flow, due to the Doppler effect.
The LEFM uses these transit times and time differences between pulses to determine the fluid
velocity. The LEFM also measures the speed of sound in water and uses this to determine the
feedwater temperature.

The system’s software employs the ultrasonic transit time method to measure the velocities at
precise locations with respect to the pipe centerline. The system numerically integrates the
measured velocities. The system’s software has been developed and maintained under a
verification and validation (V&V) program. The V&V Program has been applied to all system
software and hardware, and includes a detailed code review. The mass flow rate and feedwater
temperature are displayed on the electronic cabinet and transmitted via Ethernet to the automated
unit load demand (AULD) and plant process computer (CP) for use in the calorimetric
measurement of reactor thermal output based on an energy balance of the secondary system.

The improved accuracy of measurements of feedwater mass flow, pressure, and temperature as
well as main steam temperature and pressure and updated instrument uncertainty calculations for
other parameters results in a total uncertainty of less than 0.4 percent of reactor thermal power.
This is substantially more accurate than the nominal 2 percent rated thermal power (RTP)
assumed in the accident analyses.

The LEFM indications of feedwater mass flow and temperature will be directly substituted for
the existing feedwater flow instrumentation and the resistance temperature detector (RTD)
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temperature inputs currently used in the plant calorimetric measurement calculations. The
existing feedwater flow and RTD temperature will continue to be used for feedwater control and
other functions that they currently fulfill.

The Caldon Panel has outputs for internally generated system trouble alarms, which will be
wired into the plant process computer.

The AULD and the plant process computer (in the fixed incore detector monitoring system
(FIDMS), each perform independent plant secondary heat balance calculations. The AULD heat
balance is used in conjunction with the integrated control system to automatically control plant
power at the operator selected Core Thermal Power (CTP) in megawatts thermal (MWt). The
FIDMS heat balance is normally used by the plant operators to calibrate the nuclear
instrumentation (NIs) and can be used by the plant operators to manually control reactor power
upon loss of AULD. These two software routines are independent but receive identical inputs.

1.2.1 Caldon Topical Reports Applicable to the LEFM CheckPlus™ System (RIS 2002-03
Section I.1.A)

The referenced Topical Reports are:

ER-80P, "Improving Thermal Power Accuracy and Plant Safety While Increasing Operating
Power Level Using the LEFMv'™ System," Revision 0, dated March 1997 (Reference 1.3.1)

ER-157P, "Supplement to Topical Report ER-80P: Basis for a Power Uprate with the LEFMY’ ™
or LEFM CheckPlus™ System," Revision 5, dated October 2001 (Reference 1.3.2)

1.2.2 NRC Approval of Caldon LEFM CheckPlus™ System Topical Reports (RIS 2002-
03 Section 1.1.B)

The NRC approved the subject Topical Reports referenced above on the following dates:
ER-80P, NRC SER dated March 8, 1999 (Reference 1.3.3)
ER-157P, NRC SER dated December 20, 2001 (Reference 1.3.4)

In addition, the NRC performed additional evaluations on the acceptability of the Caldon
LEFMs and these are documented in “Safety Evaluation by the Office of Nuclear Reactor
Regulation The Hydrauhc Aspects of the Caldon Leading Edge Flow Measurement (LEFM)
Check and CheckPlus™ Ultrasonic Flow Meters Caldon, Inc.,” Project No. 1311, July 5, 2006
(TAC NO. MC6424) (Reference 1.3.11).

123 CR-3 Implementatlon of Guidelines and NRC SER for the Caldon LEFM
CheckPlus™ System (RIS 2002-03 Section I.1.C)

The LEFM CheckPlus™ system will be installed at CR-3 in accordance with the requirements of
Topical Reports ER-80P and ER-157P. This system will be used for continuous calorimetric
power determination by serial link with the CP and incorporates self-verification features to
ensure that hydraulic profile and signal processing requirements are met within its design basis
uncertainty analysis.
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The CR-3 LEFM CheckPlus™ system will be calibrated in a site-specific model test at Alden
Research Laboratories, with traceability to National Standards. The LEFM CheckPlus™ system
will be installed and commissioned according to Caldon procedures, which include verification
of ultrasonic signal quality and hydraulic velocity profiles as compared to those tested during
site-specific model testing.

1.2.4 Disposition of NRC Criteria in the SER during Installation (RIS 2002-03 Section
1.1.D)

In approving Caldon Topical Reports ER-80P and ER-157P, the NRC established four criteria to
be addressed by each licensee. The four criteria and a discussion of how each will be satisfied
for CR-3 follow:

Criterion 1

Discuss maintenance and calibration procedures that will be implemented with the incorporation
of the LEFM, including processes and contingencies for unavailable LEFM instrumentation and
the effect on thermal power measurements and plant operation.

Response to Criterion 1

Implementation of the power uprate license amendment will include developing the necessary
procedures and documents required for operation, maintenance, calibration, testing, and training
at the uprated power level with the new LEFM system. A preventative maintenance program
will be developed for the LEFM using the vendor’s maintenance and troubleshooting manual.
The preventative maintenance activities perform the following checks:

General inspection of the terminal and cleanliness

Power Supply inspection of magnitude and noise

Central Processing Unit inspection

Acoustic Processor Unit Checks of the 5 MHz clock and LED status
Analog Input checks of the A/D converter

Alarm Relay checks

Watchdog Timer checks that ensures the software is running
Transducer Cable checks

Calibration checks of each of the Feedwater pressure transmitters.

The preventative maintenance program and continuous monitoring of the LEFM ensures that the
LEFM remains bounded by the analysis and assumptions set forth in the Topical Report ER-80P.
The incorporation of, and continued adherence to, these requirements will assure that the LEFM
system is properly maintained and calibrated. Note that the LEFM provides both feedwater flow
and temperature inputs to the core thermal power calculation.

Administrative controls will be implemented to provide guidance for plant control room
operations staff in the event the LEFM system is unavailable. A requirement in plant compliance
procedure CP-500, will state that if either LEFM or any low-uncertainty heat balance input
parameters are inoperable, then reduce power to < 2568 MWt within 12 hours and reduce the
nuclear overpower - high setpoint to < 103.3% RTP within 48 hours.
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Logic will be programmed with the AULD to compare the improved calorimetric with the
existing calorimetric and if the two deviate from one another by a pre-determined value, the
AULD will be programmed to automatically transfer from Automatic to Manual in order to
prevent any potential power excursions resulting from failed improved calorimetric sensors.
Administrative guidance will be developed to assist the Operator in determining whether to
remain at 2609 MWt in AULD Automatic using the improved calorimetric or to reduce power to
the previous rated thermal power of 2568 MWt (or lower) and transfer to AULD Automatic
using the existing calorimetric. In addition to the above comparison logic, the AULD will also
be programmed to detect an out-of-range condition for any of the calorimetric inputs. This
condition will alert the Operator to investigate the validity of any suspect input.

These requirements ensure that an operable low uncertainty input shall be used whenever power
is greater than the pre-uprate RTP level of 2568 MWt. With these requirements in place, the
effect on plant operations is that power will be reduced and maintained to the pre-uprate level of
2568 MWt or lower, and that the existing flow nozzles and RTDs will be used for the
calorimetric until the LEFM is returned to operable status. These requirements return the
measurement techniques and maximum steady state power level to the currently licensed
conditions.

Criterion 2

For plants that currently have LEFMs installed, provide an evaluation of the operational and
maintenance history of the installed installation and confirmation that the installed
instrumentation is representative of the LEFM system and bounds the analysis and assumptions
set forth in Topical Report ER-80P.

Response to Criterion 2
Criterion 2 does not apply to CR-3.
Criterion 3

Confirm that the methodology used to calculate the uncertainty of the LEFM in comparison to
the current feedwater instrumentation is based on accepted plant setpoint methodology (with
regard to the development of instrument uncertainty). If an alternative approach is used, the
application should be justified and applied to both Venturi and ultrasonic flow measurement
instrumentation installations for comparison.

Response to Criterion 3

The LEFM uncertainty calculation is based on the ASME PTC 19.1 methodology (Reference
1.3.6) and Alden Research Laboratory Inc. calibration tests. This ASME PTC 19.1 methodology
was reviewed by the NRC as part of the Seabrook MUR application and Safety Evaluation
Report (Reference 1.3.7). The feedwater flow and temperature uncertainties are then combined
with other plant measurement uncertainties (steam temperature, steam pressure, feedwater
pressure) to calculate the overall heat balance uncertainty.

This LEFM uncertainty calculation method is consistent with the current heat balance
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uncertainty calculation that uses the feedwater flow nozzles and feedwater RTDs. The current
calculation is based on a square-root-sum-squares calculation, as described in ASME PTC 19.1.

FPC will provide the results of the Alden Research Laboratory calibration and testing to the Staff
by September 1, 2007.

Criterion 4

For plants where the ultrasonic meter (including LEFM) was not installed and flow elements
calibrated to a site-specific piping configuration (flow profiles and meter factors not
representative of the plant specific installation), additional justification should be provided for its
use. The justification should show that the meter installation is either independent of the plant
specific flow profile for the stated accuracy, or that the installation can be shown to be equivalent
to known calibrations and plant configurations for the specific installation including the
propagation of flow profile effects at higher Reynolds numbers. Additionally, for previously
installed calibrated elements, confirm that the piping configuration remains bounding for the
original LEFM installation and calibration assumptions.

Response to Criterion 4

A bounding uncertainty for the LEFM has been provided for use in the uncertainty calculation
described below (Reference 1.3.8). The acceptability of the bounding calibration factor for the
CR-3 spool pieces will be established by tests of these spools at Alden Research Laboratory.
These include tests of a full-scale model of the CR-3 hydraulic geometry and tests in a straight
pipe. An Alden data report for these tests and a Caldon engineering report evaluating the test
data will be prepared. The calibration factor used for the LEFM CheckPlus™ at CR-3 will be
verified as acceptable against these reports. The site-specific uncertainty analysis (Attachment
E) documents these analyses and will be maintained as a CR-3 design basis calculation.

1.2.5 Total Power Measurement Uncertainty at CR-3 (RIS 2002-03 Section I.1.E)

The total power uncertainty using the LEFM CheckPlus™ at CR-3 is 0.4%. This calculation is
provided in AREVA NP Calculation 32-9042687-000 (Reference 1.3.5) and is included as
Attachment E. The parameters, their uncertainty, and relative contributions are shown in Table
1-1. The ASME Performance Test Code Methodology was used to calculate the expected core
thermal power uncertainty to be achieved using the Caldon CheckPlus™ System ultrasonic flow
meter. The analysis concluded that using the following instrument uncertainty values, the core
thermal power uncertainty would be 0.394% of 2609 Mwt, thus allowing a power uprate of 1.6%
to be pursued. The feedwater flow and temperature measurement is the bulk of this uncertainty
(0.34% absolute and ~84% of the total uncertainty). The new steam temperature/pressure
instrumentation results in ~4% of the total uncertainty, while the steam pressure measurement
uncertainty is ~1% of the total. The Reactor Coolant (RC) pumps energy uncertainty, ambient
loss uncertainty and an atmospheric pressure correction uncertainty were chosen to be treated as
a bias (algebraically added and not square root sum of the squares (SRSS)) and they are ~11% of
the total uncertainty. After the final feedwater flow/temperature uncertainty is determined for
the CR-3 specific equipment (post fabrication testing), the total uncertainty may be reduced.

Table D 1-1 below summarizes the core thermal power measurement uncertainty.
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TABLE D 1.1 - HEAT BALANCE PARAMETER UNCERTAINTY CONTRIBUTIONS
Uncertainty Contribution
Symbol Description
Absolute Relative Relative Percent
(Btu/hr)? (SRSS) (Total) of Total Power
WFW/TFW Feedwater Flow/Temp 9.166E+14 94.2733% 83.7722% 0.3301%
TS Steam Temperature 4.432E+13 4.5582% 4.0504% 0.0160%
PS Steam Pressure 8.573E+12 0.8818% 0.7836% 0.0031%
PFW Feedwater Pressure 6.140E+08 0.0001% 0.0001% 0.0000%
TLD Letdown Temperature 2.147E+06 0.0000% 0.0000% 0.0000%
PLD Letdown Pressure 3.117E+10 0.0032% 0.0028% 0.0000%
WLD Letdown Flow Rate 2.726E+12 0.2804% 0.2492% 0.0010%
T™MU Makeup Temperature 2.995E+10 0.0031% . 0.0027% — 0.0000% N—
TOTAL 9.723E+14 100% %/////////////////%%5\\&&\\}\&&\&3
Bias Corrections (Btu/hr) %////////////%&\\\\\Q&&%\&%\}\\\\\\\\&
QRCP RCP Power 9.215E+04 NA 2.6261% 0.0103%
QLOSS Ambient Heat Loss 2.560E+06 NA 7.2948% 0.0287%
PATMOS Pgage 10 Pabsotute 4.274E+05 NA 1.2181% 0.0048%
Totals 100% 0.394%
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1.2.6 Calibration and Maintenance Procedures of All Instruments Affecting the Power
Calorimetric (RIS 2002-03 Section I.1.F)

Information to specifically address the following aspects of the calibration and maintenance
procedures related to all instruments that affect the power calorimetric:

1.2.6.1 Maintaining Calibration

Calibration of the LEFM will be ensured by preventative maintenance activities previously
described in Section 1.2.4, Response to Criterion 1.

New instruments that contribute to the power calorimetric will be maintained according to
required calibration and maintenance procedures. The other instruments that contribute to the
power calorimetric were unaffected by the addition of the LEFM and will be maintained
according to existing calibration and maintenance procedures.

1.2.6.2 Controlling Hardware and Software Configuration

Hardware configuration will be controlled in accordance with Progress Energy procedures,
including EGR-NGGC-00D, “Engineering Change,” and EGR-NGGC-0012, “Equipment Data
Base”.

LEFM software will be properly classified in accordance with Progress Energy procedure CSP-
NGGC-2507, “Software Documentation and Testing”. AULD software will be classified,
developed, tested, and controlled in accordance with EGR-NGGC-0157, “Engineering of Plant
Digital Systems and Components”. Implementation of the AULD software will be performed
under the design control process governed by EGR-NGGC-0005, “Engineering Change”.
Software control will be in accordance with EGR-NGGC-0157, “Engineering of Plant Digital
Systems and Components”. Software control will be in accordance with EGR-NGGC-0157,
“Engineering of Plant Digital Systems and Components”.

Instruments that affect the power calorimetric, including the Caldon LEFM CheckPlus™ System
inputs, are monitored by CR-3 personnel. Equipment problems for plant systems, including the
Caldon LEFM CheckPlus™ System equipment, fall under site work control processes.
Conditions that are adverse to quality are documented under the corrective action program.
Corrective action procedures, which ensure compliance with the requirements of 10 CFR 50,
Appendix B, include instructions for notification of deficiencies and error reporting.

1.2.6.3 Performing Corrective Actions

Corrective actions will be monitored and performed in accordance with Progress Energy
procedures CAP-NGGC-0200, “Corrective Action Program,” and ADM-NGGC-0104, “Work
Management Process”.

1.2.6.4 Reporting Deficiencies to the Manufacturer

Reporting deficiencies to the manufacturer will be performed in accordance with Progress
Energy procedure CAP-NGGC-0200, “Corrective Action Program”.
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1.2.6.5 Receiving and Addressing Manufacturer Deficiency Reports

Manufacturer deficiency reports will be received and addressed in accordance with Progress
Energy procedure REG-NGGC-0013, “Evaluating and Reporting of Defects and Noncompliance
in Accordance with 10 CFR 21”.

1.2.7 Allowed Outage Time and Technical Basis (RIS 2002-03 Section 1.1.G)

The Nuclear Instrumentation (NI) indicated power is compared against heat balance power on a
daily basis. In the event that the LEFM or any low uncertainty heat balance input parameters
becomes unavailable, it must be restored to operable status or the plant power will be reduced to
98.4% RTP (< 2568 MWt) within 12 hours (see Item 1.2.8 below). The justification for the
allowed outage time of the LEFM is that the NIs were compared to the last known good heat
balance calculation using the LEFM measurement, do not routinely require adjustments and thus
can continue to be relied upon for power measurement until the next daily comparison. The time
period is reasonable based on the functions and the capability of performing a calorimetric
calculation without using the LEFM.

1.2.8 Actions for Exceeding Allowed Outage Time and Technical Basis (RIS Section
L.1.H)

Administrative controls will be placed in CR-3 procedure CP-500 to address LEFM or any low-
uncertainty heat balance input parameter unavailability. Should the LEFM system become
unavailable, the current flow nozzle-based feedwater flow and RTD feedwater temperature
instrumentation will be used as input to the core power calorimetric, and the core power will be
limited to the current licensed power level of 2568 MWt. The reactor operators will be provided
with procedural guidance for those occasions when the LEFM CheckPlus™ or any low-
uncertainty heat balance input parameter is not available.

SECTION 1.0 REFERENCES

1.3.1 ER-80P, Revision 0, “Improving Thermal Power Accuracy and Plant Safety While
Increasing Operating Power Level Using the LEFMv ™ System,” Caldon, Inc., dated
March 1997.

1.3.2 ER-157P, Revision 5, “Supplement to Topical Report ER-80P: Basis for a Power Uprate
with the LEFMv ™ or LEFM CheckPlus System,” Caldon, Inc., dated October 2001.

1.3.3 Letter from Project Directorate IV-1, Division of Licensing Project Management, Office
of Nuclear Reactor Regulation, to C.L. Terry, TU Electric, Comanche Peak Steam
Electric Station, Units 1 and 2 — Review of Caldon Engineering Topical Report ER 80P,
Improving Thermal Power Accuracy and Plant Safety while Increasing Power Level
Using the LEFM System (TAC Nos. MA2298 and 2299), dated March 8, 1999.

1.3.4 Letter from S. A. Richards, NRC, to M. A. Krupa, Entergy, Waterford Steam Electric
Station, Unit 3; River Bend Station; and Grand Gulf Nuclear Station — Review of Caldon,
Inc. Engineering Report ER-157P (TAC Nos. MB2397, MB 2399 and MB2468), dated
December 20, 2001.

1.3.5 32-9042687-000, “CR-3 Heat Balance Uncertainty for CR-3 MUR.”
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1.3.6 ASME PTC 19.1-1998, Test Uncertainty, Instruments and Apparatus, American Society
of Mechanical Engineers, NY, NY, 1998.

1.3.7 NRC Letter, G. Edward Miller to Gene F. St. Pierre, Subject: Seabrook Station, Unit No.
1 — Issuance of Amendment RE: Measurement Uncertainty Recapture Power Uprate
(TAC No. MC8434), May 2006.

1.3.8 ER-579 Rev. 0, “Bounding Uncertainty Analysis for Thermal Power Determination at
Crystal River Unit 3 Using the LEFMv '+ System,” dated February 2007

1.3.9 NRC Letter, B. E. Thomas to E. M. Hauser, “Evaluation of the Hydraulic Aspects of the
Caldon Leading Edge Flow Measurement (LEFM) Check AND CheckPlusty Ultrasonic
Flow Meters (UFMs)” (TAC NO. MC6424) July 5, 2006

2.0  Accidents and Transients for Which the Existing Analyses of Record Bound Plant
Operation at the Proposed Uprated Power Level (RIS 2002-03 Section II Questions)

2.1 A matrix that includes information for each analysis in this category and addresses the
transients and accidents included in the plant’s updated final safety analysis report
(UFSAR) (typically Chapter 14 or 15) and other analyses that licensees are required to
perform to support licensing of their plants (i.e., radiological consequences, natural
circulation cooldown, containment performance, anticipated transient without scram,
station blackout, analyses to determine environmental qualification parameters, safe
shutdown fire analysis, spent fuel pool cooling, flooding):

A. Identify the transient or accident that is the subject of the analysis
B. Confirm and explicitly state that
1. the requested uprate in power level continues to be bounded by the
existing analyses of record for the plant

ii. the analyses of record either have been previously approved by the NRC
or were conducted using methods or processes that were previously

approved by the NRC
iii. the analyses of record are not changed by the requested power uprate
C. Confirm that bounding event determinations continue to be valid
D. Provide a reference to the NRC’s previous approvals discussed in Item B. above.

2.2 Response to RIS 2002-03 Section II Questions

In order to support the CR-3 MUR Power Level Uprate, with respect to the accident analyses, a
review of the Final Safety Analysis Report (FSAR), Reference 4.3.1, Chapters 6 and 14 and
other related sub-sections was performed. Evaluations were performed on other analyses as well
and it was determined there was no impact from the MUR. The purpose of the review was to
confirm that the analysis results, as currently presented in the FSAR, were performed
conservatively and bound the proposed power uprate. All of the analyses that are included in the
FSAR have been performed using NRC-approved tools and methods. If any event was
determined to be not bounded by the current FSAR analyses, then a new analysis was performed
as discussed in Section 3.0.
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For the Babcock and Wilcox (B&W)-designed plants, the heat balance uncertainty is accounted
for in the initial core power level that is modeled in the accident analyses and included in the
determination of the nuclear overpower reactor trip setpoint. For the implementation of the
MUR, the intent is to use a higher accuracy feedwater flow measurement devise to reduce the
secondary side heat balance uncertainty from 2% to 0.4%. The reduced uncertainty would then
be used to increase the rated thermal power level of the plant from 2568 MWt to 2609 MWt.
Ideally, no new accident analyses would be required as long as the new error-adjusted power
level does not exceed what was modeled in the analyses (i.e., 102% of 2568 MWt).

As stated above, the heat balance uncertainty is also used to determine the overpower reactor trip
setpoint specified in the technical specifications for Crystal River Unit 3. The current overpower.
reactor trip setpoint modeled in the accident analyses is 112% of 2568 MWt (or ~2876 MWt).
The methodology used to derive the technical specification trip setpoint is described in Section 7
of BAW-10179P-A. The uncertainty associated with power measurement, including the
secondary side heat balance uncertainty, is applied to the analysis value to derive the current
plant technical specification setpoint allowable value of 104.9% of 2568 MWt (or ~2694 MWt).
Therefore, in order to ensure that the over power limit modeled in the accident analyses, in terms
of absolute megawatts, is preserved, the overpower analysis setpoint must be reduced
proportionally to 110.2% (or 2876 MWt / 2609 MWt * 100%). When the power measurement
uncertainties with the reduced heat balance uncertainty are applied to 110.2% analysis value, the
technical specification allowable value will be 104.9% of 2609 MWt. Although the allowable
value will remain at the same percentage, the actual reactor trip will occur at a higher absolute
power (104.9 % of 2609 MWt rather than 104.9 % of 2568 MWt). The analysis determined that
the 104.9 % allowable value still supports the assumption of a reactor trip prior to 2876 MWt.
This allowable value remains valid as long as the higher accuracy feedwater flow measurement
system is operable.

If the higher accuracy feedwater flow measurement system becomes inoperable, the secondary
heat balance uncertainty will return to the 2% value associated with the main feedwater flow
nozzles. Accordingly, the plant power level and reactor overpower trip setpoints in terms of
absolute megawatts must be returned to the pre-MUR values. That is, core power must be
reduced to 2568 MWt and the Nuclear Overpower High Flux trip setpoint will be reduced to
103.3% of RTP.

A summary of each accident is provided below and is summarized in Table 2-1 (All information
is taken from Reference 2.3.2).

2.21  Uncompensated Operating Reactivity Changes (FSAR Section 14.1.2.1)

During normal operation of the reactor, the overall reactivity of the core changes because of fuel
depletion, burnable poison depletion, and changes in fission product poison concentration.
These reactivity changes, if left uncompensated, can cause the operating limits to be exceeded.
In all cases, the Reactor Protection System (RPS) setpoints are placed to prevent the safety limits
from being exceeded. No damage occurs from these conditions.

There are two acceptance criteria for this accident. First, the rate of reactivity will be much less
than the rate at which the operator can compensate for the addition. Second, the rate of
temperature change will be much less than the rate at which the automatic control system can
compensate for the change.
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The plant and control system response to reactivity changes resulting from fuel depletion,
burnable poison depletion, and changes in fission product poison concentration are not
significantly affected by the initial core power level. As a result, the change in the magnitude of
reactivity changes caused by fuel depletion, burnable poison depletions, and/or changes in fission
product poison concentration will be negligible. The analysis was initiated at 2575 MWt and is
insensitive to initial core power. An increase in the analyzed power to 102% of 2568 MWt will
not result in any appreciable change in the accident as previously analyzed.

The analysis of record for this accident was accepted by the NRC as part of the approval of the
original CR-3 FSAR, Reference 2.3.1. This analysis was also reviewed and accepted by the
Staff during the review for Amendment 205. The individual accidents are discussed below.

2.2.2 Startup Accident (FSAR Section 14.1.2.2)

The startup accident is a moderate frequency event that results from a spurious control rod
withdrawal from hot zero power conditions. The acceptance criteria for the event are that the
peak reactor coolant system (RCS) pressure does not exceed 2750 psig, and the maximum
allowed core power does not exceed 112% of rated thermal power. Therefore, the primary
reactor protection system (RPS) trip functions that are credited for this event are the high RCS
pressure and core over-power. This reactivity addition event is considered a heat-up transient
that results in the pressurization of the RCS. The startup accident is the limiting event in
ensuring overpressure protection of the RCS as outlined in the FSAR. The transient is initiated
from hot zero power conditions and as a result, the MUR power uprate has no effect on the initial
conditions within the RCS.

The startup accident credits the reactor trip on high neutron flux. In analytical space, the high
neutron flux set point is presently defined as 112% of 2568 MWt (2876.16 MWt). For MUR
conditions, the absolute power of 2876.16 MWt will remain the analytical limit for the high
neutron flux setpoint. The setpoint expressed as a percent of the rated power condition will be
reduced to 110.2% of rated power at MUR conditions. Using the same absolute power for the
setpoint ensures the same protection at MUR conditions that currently exist for the rated power
condition at 2568 MWt.

The analysis of record for this accident is reflected in the CR-3 FSAR, and remains acceptable
for the MUR power uprate. This analysis was also reviewed and accepted by the Staff during the
review for Amendment 205.

2.2.3  Rod VWithdrawal at Rated Power Operation Accident (FSAR Section 14.1.2.3)

The rod withdrawal accident is a moderate frequency event that results from a spurious control
rod withdrawal from rated power conditions. The acceptance criteria for the event are that the
peak RCS pressure does not exceed 2750 psig and the maximum allowed core power does not
exceed 112% of rated power. Therefore, the primary RPS trip functions that are credited for this
event are the high RCS pressure and core over-power. This reactivity addition event is
considered a heat-up transient that results in pressurization of the RCS.

The initial core power level for the current rod withdrawal at power accident analysis is 100% of
2568 MWt. With the MUR power uprate, the RCS average temperature and initial pressurizer
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level will not change. The steam space in the pressurizer will also not be affected.

A spectrum of reactivity insertion rates (RIRs) is simulated to demonstrate compliance with the
event acceptance criteria. For slow RIRs, the neutron and thermal power increase at nearly the
same rate. The RCS temperature, and hence reactor pressure, increases rapidly to the high
pressure trip setpoint. A different RIR will become limiting, but the MUR power uprate will still
be bounded by the current plant FSAR analysis from the peak pressure perspective.

For fast RIRs, reactor protection is provided by the over-power trip setpoint. The transient
response will be governed by the power difference between the initial core power and the over-
power trip setpoint. The larger the difference between these values will result in a more severe
transient.

In the current FSAR analysis, the power difference (or the net energy added) is 114% of 2568
MWt (Reference 2.3.1, Section 14.1.2.3.2). As discussed in the FSAR Section 14.1.2.3.2, the
over-power trip setpoint was reduced to the current analytical setpoint of 112% of 2568 MWt
due to fuel densification issues. This change took place after the original FSAR analysis and no
new analyses were performed.

In order to provide the same over-power protection under MUR conditions, the over-power
setpoint used in the analysis will be reduced to 110.2% of the MUR power level of 2609 MWt,
or approximately 2876 MWt, which is the same net value as 112% of 2568 MWt. Since the
initial core power level would be higher with the MUR, the net energy added to the RCS before
the reactor frip setpoint is reached would be less than as in the current FSAR analysis.
Therefore, the rod withdrawal at power accident analyses described in the FSAR will remain
applicable for the MUR power uprate from the peak power perspective.

The analyses of record for this accident are reflected in the CR-3 FSAR and remain acceptable
for the MUR power uprate. This analysis was also reviewed and accepted by the Staff during the
review for Amendment 205.

2.24  Moderator Dilution Accident (FSAR Section 14.1.2.4)

The moderator dilution accident (MDA) is a moderate frequency event and results from an
uncontrolled dilution of the primary coolant. The dilution of the moderator will result in a
positive reactivity addition to the core and a corresponding heatup and pressurization of the RCS.
The acceptance criteria for this accident relate to peak RCS pressure, maximum allowed power,
and minimum subcritical margin.

The transient progression is determined by the combinations of the dilution flow rate and the
cycle-specific reactivity parameters. Conservative reactivity parameters and dilution flow rates
are modeled to ensure a bounding analysis. These cycle-specific parameters are validated during
each reload analysis to ensure the bounding analyses remain conservative. The analysis was
performed at 102% of 2568 MWt, and complies with the acceptance criteria that peak power not
exceed 112% of rated thermal power and peak RCS pressure not exceed 110% of design
pressure.

Also for the dilution event, a minimum shutdown margin must be maintained during refueling
conditions. Compliance to the shutdown margin requirement is demonstrated as part of the
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cycle-specific reload calculations because no system level transient is simulated and the results
are largely unaffected by the MUR power uprate.

The CR-3 FSAR discusses an unterminated dilution event through the decay heat removal
system. A plant modification was performed to prevent the possibility of dilution by sodium
hydroxide (NaOH) addition. Therefore, this event is no longer possible.

The moderator dilution accident credits the reactor trip on high neutron flux. In analytical space,
the high neutron flux se point is presently defined as 112% of 2568 MWt (2876.16 MWt). For
MUR conditions, the absolute power of 2876.16 MWt will remain the analytical limit for the
high neutron flux setpoint. The setpoint expressed as a percent of the rated power condition will
be updated to 110.2% of rated thermal power at MUR conditions. Using the same absolute
power for the setpoint ensures the same protection at MUR conditions that currently exist for the
rated power condition at 2568 MWt.

The analysis of record for this accident is reflected in the CR-3 FSAR and remains acceptable for
the MUR power uprate. This analysis was also reviewed and accepted by the Staff during the
review for Amendment 205.

225  Cold Water Accident (FSAR Section 14.1.2.5)

This transient results from the startup of an idle loop while the plant is operating at reduced
power. The cold water accident (CWA) is a moderate frequency event. The acceptance criteria
for the event are that the peak RCS pressure does not exceed 2750 psig and the maximum
departure from nucleate boiling ratio (MDNBR) does not decrease below 1.30.

The analysis assumed that the plant was operating with one reactor coolant pump in each loop at
50% of rated power when the remaining two pumps were started. The increase in primary
coolant flow and negative reactivity coefficients results in a positive reactivity insertion and
subsequent increase in core power. The increase in core power limits the primary coolant
temperature decrease and the plant reaches equilibrium at a new power level of approximately
65% which is still less than the rated power. No RPS trip setpoints are challenged. The increase
in coolant flow combined with an increase in power to 65% (thermal) does not result in an
unacceptable minimum DNBR. The RCS pressure increases approximately 137 psi and remains
well below the high pressure reactor trip setpoint. The MUR will not impact the results of this
analysis.

The analysis of record for this accident is reflected in the CR-3 FSAR and remains acceptable for
the MUR power uprate. This analysis was also reviewed and accepted by the Staff during the
review for Amendment 205.

2.2.6  Loss-of-Coolant-Flow Accident (FSAR Section 14.1.2.6)

The loss of coolant flow (LOCF) accidents result from either loss of power or mechanical failure
of one or more of the RCPs. The LOCF accidents are comprised of three different transients.
The simultaneous coastdown of all four RCPs is considered an infrequent event. The single
locked pump rotor is considered a limiting fault transient. Although the four pump coastdown is
considered an infrequent event, it is typically analyzed to the more restrictive criteria of the
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moderate frequency event category. For the locker rotor transient, no fuel cladding failure is
allowed. These events are evaluated for each new fuel reload. The acceptance criteria for these
events relate to the minimum allowed DNBR based on the applicable critical heat flux
correlation for the fuel design being analyzed. These events were analyzed at 102% of 2568
MWt and include a 2% power measurement uncertainty in the calculations. In addition, the
DNBR calculations are verified for each new core design.

The analysis of record for this accident is reflected in the CR-3 FSAR and remains acceptable for
the MUR power uprate. This analysis was also reviewed and accepted by the Staff during the
review for Amendment 205.

2.2.7  Stuck-Out, Stuck-In, or Dropped Control Rod Accident (FSAR Section 14.1.2.7)

The dropped rod accident is the limiting event in the group of transients identified with
misaligned control rods. A misaligned Control Rod Assembly (CRA) is defined as the deviation
of a CRA from its group reference position by more than nine inches (indicated). This definition
encompasses both the action of having a single CRA stick while moving its associated group or
dropping a single CRA. With respect to stuck CRAs, core design requirements ensure that a
Shutdown Margin (SDM) of a least 1.0% AK/K exists with the greatest worth CRA full
withdrawn from the core. On the other hand, should a CRA stick while pulling its associated
group, control systems will function to sound an alarm, inhibiting all CRAs out-movement. The
consequences of stuck CRA accidents are therefore limited in severity because of the restrictions
associated with rod movement and core design. Thus, the dropped CRA accident, which has
restrictions for rod insertion, is the limiting CRA misalignment event.

The dropped control rod accident is a moderate frequency event and the acceptance criteria for
this event relate to peak RCS pressure and MDNBR.

The FSAR analysis of record is based on a core power level of 2772 MWt and a core design with
steady-state peaking factors allowed by implementation of the statistical core design. The power
level bounds the MUR. A cycle specific DNBR evaluation is addressed in the maneuvering
analysis during the standard reload process.

2.28  Load Rejection Accident (Turbine Trip) (FSAR Section 14.1.2.8)

The plant was originally design to withstand the effects of a load rejection transient without
reactor or turbine trip. The reactor power would automatically be runback to the power level
corresponding to the steam generator low level limit. The power operated relief valve (PORYV)
was available to relieve pressure to prevent a reactor trip. The acceptance criteria for this event
are that fuel damage would not occur and that the RCS pressure would not exceed the core
pressure limit of 110% of the design pressure. Fuel is not expected to fail during the load
rejection analysis, and therefore the dose consequences are bounded by the Main Steam Line
failure accident. The Analysis of Record (AOR) for the original load rejection accident is
discussed in the FSAR.

The current plant response to a load rejection is different than the description presented above
because the PORYV lift setpoint has been raised above the high reactor coolant pressure reactor
trip setpoint. A load rejection from 100% power with the higher PORYV lift setpoint would result
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in a reactor trip on high reactor coolant pressure. The plant response to a load rejection under
this configuration is similar to a turbine trip, but is less severe because the closure of the turbine
stop valves during a turbine trip causes a more rapid pressurization. It is noted that the
Anticipatory Reactor Trip System (ARTS) is not credited in the turbine trip analysis of record.

The turbine trip accident from full power bounds the load rejection accident. This analysis was
evaluated over a range of power levels up to 112% of 2568 MWt. The analysis concluded that a
3% maximum tolerance for the main steam safety valves (MSSV) for one inoperable MSSV was
sufficient for power levels up to 112% of 2568 MW?t, which is equivalent to the maximum
allowed power for the MUR (110% of 2609 MW?1).

The analyses of record for this accident are reflected in the CR-3 FSAR and remain acceptable
for the MUR power uprate. This analysis was also reviewed and accepted by the Staff during the
review for Amendment 205.

2.2.9  Station Blackout Accident (FSAR Section 14.1.2.9)

The original Station Blackout Accident (SBO) analysis was evaluated as a Loss of AC Power
(LOAC) event. This analysis was performed to show that the plant would transition to a stable
condition in which decay heat would be removed by the steam generators via natural circulation.
During this event, the loss of AC power will initiate a reactor trip, RC pump trip, a turbine trip
and the turbine stop valves (TSV) will close. As a result, the secondary side pressure will
increase to the main steam safety valve setting which limits the secondary heat removal capacity.
This causes an initial reactor coolant heatup and pressure increase. This analysis is historical and
has been superseded by a calculation that was prepared in response to the recommendations of
the Nuclear Management and Resources Council (NUMARC) to determine the capability of a
nuclear plant to cope and to recover from a SBO event for four hours.

The acceptance criteria for a SBO event dictate that fuel damage shall not occur, the reactor
coolant system shall not exceed core pressure limits, and the accident doses shall be within the
10 CFR 50.67 limits. The original LOAC power event, evaluated at 100% of 2568 MWH, is
discussed in the FSAR. The NUMARC analyses are documented in the FSAR and were
evaluated at 100% of 2772 MWt and therefore bound the MUR power uprate conditions.

2.2.10 Steam Line Failure Accident (FSAR Section 14.2.2.1)

The steam line break is a rupture in the steam lines between the steam generators and the turbine.
The rapid depressurization causes an increase in the main feedwater flow rate. The increase in
steam flow to the break and the turbine results in a large overcooling of RCS. The steam line
break accident is the most severe overcooling transient. The acceptance criteria relates to
effective core cooling, offsite dose release, reactor coolant system integrity, and containment
vessel integrity.

For the core response, as documented in the FSAR, the core power was evaluated at 100% of
2568 MWt, to minimize the heat input to the reactor coolant system. The heat balance
uncertainty of 2% was accounted for in the steam generator mass inventories. Therefore, the
FSAR analysis bounds the MUR power uprate for the core and reactor coolant system. This
analysis was also reviewed and accepted by the Staff during the review for Amendment 205.
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The dose release calculations are evaluated on a reload basis at a power level of 102% of 2568
MWt.

For the containment response, the steam line break event was re-evaluated to support MUR
power uprate conditions at 2619.4 MWt. The analysis demonstrated that the MUR had a
negligible effect on core decay heat. Consequently, the peak containment pressure increased by
only 0.1 psi. Therefore, the conclusions reported in the FSAR regarding compliance to the
reactor building pressure limits remain valid.

2.2,11 Steam Generator Tube Rupture Accident (FSAR Section 14.2.2.2)

The Steam Generator Tube Rupture (SGTR) is a postulated double-ended rupture of a steam
generator tube with unrestricted discharge from both ends of the tube. The acceptance criteria
are related to offsite dose and further degradation of the primary-to secondary boundary beyond
the affected tube.

The SGTR is a breach of the reactor coolant pressure boundary and results in a transfer of
primary coolant to the secondary system. The core protection aspects of a SGTR are bounded by
small break LOCA. Therefore, the SGTR event is analyzed to determine the offsite doses
resulting from the release of contaminated primary coolant into the steam generator and to the
atmosphere via the main steam safety valves.

The system response for the SGTR analysis of record is based on a constant leak rate. The leak
flow rate is based on critical flow from each end of the ruptured tube. The leak rate was assumed
to be constant until the plant was cooled down to the decay heat removal cut-in temperature.
This is conservative because it does not credit the decrease in the leakage rate with RCS
depressurization or the secondary side pressurization following the reactor trip and turbine trip.
The SGTR calculation is independent of power level based on the analytical method used.
Therefore, there is no impact on the system response due to uprate.

The acceptance criteria for the evaluation of this accident are public radiological doses must not
exceed the allowable limits prescribed by 10 CFR 50.67 and Regulatory Guide 1.183 (2.5 rem
Total Effective Dose Equivalent (TEDE) for a coincident iodine spike). Additionally, the event
must not result in additional tube failures and further degradation of the integrity of the reactor
coolant pressure boundary caused by the effects of temperature gradients.

The analyses of record for this accident was evaluated at a power level of 102% of 2568 MWt as
reflected in the CR-3 FSAR, and remains acceptable for the MUR power uprate. This analysis
was also reviewed and accepted by the Staff during the review for Amendment 205.

2.2.12 Fuel Handling Accident (FSAR Section 14.2.2.3)

Mechanical damage to a fuel assembly is postulated during refueling operations. The analyses
for this accident consider an accident inside containment and outside containment. The core
power level is used to determine the activity levels in the fuel-to-clad region prior to th

accident. :

The acceptance criteria for the Fuel Handling Accident are based on the requirements of 10 CFR
50.67 and Regulatory Guide 1.183. The analyses of record for this accident was evaluated at a
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power level of 102% of 2568 MWt as reflected in the CR-3 FSAR, and remains acceptable for
the MUR power uprate. This analysis was also reviewed and accepted by the Staff during the
review for Amendment.205.

2.2.13 Rod Ejection Accident (FSAR Section 14.2.2.4)

The rod ejection event is a postulated event involving a physical failure of a pressure barrier
component in the Control Rod Drive assembly and subsequent ejection of the control rod. The
event is classified as an infrequent event. The acceptance criteria for the Rod Ejection from full
power event relate to peak RCS pressure and peak fuel enthalpy.

The ejection of a control rod with the reactor at full power causes a rapid positive reactivity
insertion. Core power and fuel temperatures increase rapidly. The rapid fuel temperature rise
produces negative Doppler reactivity feedback that terminates the power excursion. A reactor
trip occurs on over-power and the reactor is returned subcritical by control rod insertion. The
primary safety valves provide steam relief to limit the peak RCS pressure to less than the
acceptance criterion. Limiting the reactivity worth of a given rod in the fuel design and the
initial fuel enthalpy at full power will ensure that the peak fuel enthalpy does not exceed the
maximum allowable limit.

At hot zero power conditions, a rod ejection accident initiated from zero power is not directly
impacted by the MUR power uprate.

The rod ejection at hot full power conditions were originally evaluated at 100% of 2568 MWt as
documented in the FSAR. The neutron power response during a control rod ejection accident is
not sensitive to the initial power conditions. Due to the rapid ejection time of 0.15 seconds, the
transient is defined by the ejected rod worth and the kinetics parameters. The MUR will cause a
slight increase in the fuel heat up of approximately 2 calories per gram (cal/g). There is
approximately 80 cal/g margin to the fuel enthalpy limit for an ejected rod worth of 0.7%AK/K.
The reload core design ensures that maximum ejected rod worth will not exceed 0.65%AK/K
including a 15% uncertainty. Therefore, the current fuel enthalpy margin more than
compensates for the small power increase.

The radiological analyses for the rod ejection accident assumed that the fuel gap activity for 14%
of the fuel rods is completely released. The dose release calculations are evaluated on a reload
basis at a power level of 102% of 2568 MWt. This analysis was also reviewed and accepted by
the Staff during the review for Amendment 205.

2.2.14 Loss of Coolant Accident (FSAR Section 14.2.2.5)

A spectrum of break sizes and break locations is postulated in the primary coolant piping. The
LOCAs are considered limiting fault transients, events that are not expected to occur, but are
postulated because of the potential for large releases of radiation. The acceptance criteria relate
to ensuring adequate core cooling for the short and long term post-LOCA, containment vessel
pressure and temperature, and offsite dose consequences.

For compliance to adequate core cooling, the large and small break loss of coolant accident
analyses were evaluated at 102% of 2568 MWt as documented in the FSAR.
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For compliance to offsite dose consequences, the loss of coolant accidents were evaluated at
radioactive nuclide inventories consistent with 102% of 2568 MWt These analyses address the
maximum hypothetical accident discussed in Section 14.2.2.7 of the FSAR.

In addition, post-LOCA boron control management analyses were performed as discussed in the
FSAR. These analyses were evaluated at 102% of 2568 MW?t. This analysis was also reviewed
and accepted by the Staff during the review for Amendment 205.

A revised containment analysis based upon new mass and energy releases was performed. The
description of this analysis is provided in Section 5.0.

2.2.15 Makeup System Letdown Line Failure Accident (FSAR Section 14.2.2.6)

Regulatory Guide 1.70, Table 15-1, indicates breaks in lines connected to the reactor coolant
system that carry reactor coolant outside containment should be evaluated for dose
consequences. The most severe piping rupture for which radioactivity release is postulated
during normal plant operation is in the letdown line of the Makeup and Purification System. The
acceptance criteria for this accident are described in 10 CFR 50.67.

The reactor is operating at 102% of 2568 MWt. The rupture is modeled as a complete severance
of the 2% inch nominal diameter letdown line at a location downstream of the outboard isolation
valve. A single emergency diesel generator is assumed to fail, and no credit is taken for the
operators to increase the steam generator levels. Operators are assumed to isolate the letdown
line at 10 minutes after the hot leg reaches saturated conditions.

The analyses of record for this accident was evaluated at a power level of 102% of 2568 MWt as
reflected in the CR-3 FSAR and remains acceptable for the MUR power uprate. Radiological
consequences are assessed during the standard reload process. This analysis was also reviewed
and accepted by the Staff during the review for Amendment 205.

2.2,16 Waste Gas Decay Tank Rupture Accident (FSAR Section 14.2.2.8)

The waste gas decay tank is used in the radioactive waste disposal system to store radioactive
gaseous waste from the station until such time that the radioactive decay renders the gas safe for
release to the site environment. Rupture of a waste gas tank would result in the premature
release of its radioactive contents to the station ventilation system and to the atmosphere through
the station vent.

The acceptance criteria for the Waste Gas Decay Tank Rupture Accident (WGDTRA) are based
on the requirements of 10 CFR 50.67 and Regulatory Guide 1.183. The analysis of record for
this accident is reflected in the CR-3 FSAR. The analysis conservatively assumes that all three
available waste gas decay tanks rupture. Each tank is assumed to contain the maximum curie
inventory allowed by the Offsite Dose Calculation Manual. The WGDTRA would release more
radioactivity to the atmosphere than any other credible radwaste system accident. The dose
assessment for the WGDTRA is based on WGDT inventories of radioactive nuclides and are
independent of power level. Therefore, the WGDTRA analysis is not affected by operation of
CR-3 at 2609 MW1t.
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2.2.17 Loss of Feedwater and Main Feedwater Line Break Accident (FSAR Section
14.2.2.9)

A loss of feedwater accident results from either a reduction in or the complete loss of secondary
feedwater to the steam generators. The loss of feedwater may be caused by pump failure, valve
closure, or a feedwater line break. The acceptance criteria are that fuel failure shall not occur,
the peak RCS pressure will not exceed code pressure limits of 110% of the design pressure, and
offsite dose consequences remain less than the limits specified in 10 CFR 50.67. The loss of
feedwater and feedwater line break accidents were evaluated at 102% of 2568 MW?1. The loss of
feedwater accident is also used to establish the minimum required emergency feedwater (EFW)
flow rate of 550 gpm. The feedwater line break accident is considered a limiting fault event.
However, the analysis is analyzed with an imposed minimum DNBR limit to prevent fuel
failures.

The analyses of record for these accidents are reflected in the CR-3 FSAR and remain acceptable
for the MUR power uprate. This analysis was also reviewed and accepted by the Staff during the
review for Amendment 205.

2.2.18 ATWS Transients (DSS, AMSAC) (FSAR Section 7.5)

The Anticipated Transients Without Scram (ATWS) events are evaluated in compliance to 10
CFR 50.62. An ATWS event is an anticipated operational occurrence followed by the failure of
the reactor trip portion of the reactor protection system.

For compliance to 10 CFR 50.62 criteria, CR-3 has installed a Diverse Scram System (DSS) and
an ATWS Mitigating System Actuating Circuitry (AMSAC) system. DSS provides an
interruption of power to the control systems at high reactor pressure, and AMSAC provides an
actuation of emergency feedwater and trips the turbine at power levels above approximately 50%
of rated and feedwater flow below 17% of rated. Both systems are independent of the reactor
protection system (RPS), and both are operable during a loss of offsite power.

The design basis transient for the DSS is the loss of main feedwater (LOFW) with a failure of the
RPS reactor trip. DSS actuates on a high RCS pressure of 2450 psig (FSAR Section 7.5). The
LOFW transient was evaluated generically at 2772 MWt and ensured the peak RCS pressure
remained below 3250 psia. Therefore, the current analysis of record for full power operation
bounds the conditions for MUR power uprate. This analysis was also reviewed and accepted by
the Staff during the review for Amendment 205.

The approval for the analyses of record for these accidents is contained in Reference 2.3.4.

A separate analysis was performed to confirm that the current AMSAC arming setpoint remains
valid. The description of this analysis is provided in Section 3.2.2.

2.2.19 ARTS Transients (FSAR Section 7.2.3.2.4)
The Anticipatory Reactor Trip System (ARTS) will trip the reactor if a turbine trip occurs with
reactor power above 45%. ARTS was implemented after the Three Mile Island (TMI-2) accident

to minimize the challenges to the pressurizer power operated relief valve (PORV) after a turbine
trip. The ARTS trip function is not credited in the design bases accidents.
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The ARTS power level setpoint is based upon the maximum core thermal power, wherein a
reactor runback is capable of minimizing system pressures below the PORV setpoint. This
power level is sensitive to the flow capacities of the turbine bypass (TBV) and the main steam
safety valves (MSSV), and the reactor kinetics.

The current design basis analysis is a generic evaluation performed at a rated power condition of
2772 MWt and therefore bounds the MUR (Reference 2.3.3).

2.3 SECTION 2.0 REFERENCES

2.3.1 CR-3 Final Safety Analysis Report, Rev. 30.1.

2.3.2 51-9036887-000, “CR-3 MUR Summary Report.”

2.3.3 BAW 1893A, “Basis for Raising Arming Threshold for Anticipatory Trip on Turbine
Trip,” August 1986.

2.3.4 Safety Evaluation Crystal River, Unit 3 Compliance With ATWS Rule 10 CFR 50.62,
Docket No. 50-302, April 1989.
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TABLE 2-1 Crystal River Unit 3 FSAR Accident Analyses

FSAR
Section(s)

Event

Initial Core
Power Used in
FSAR Analysis

(% of 2568)

Bounded
by Current
FSAR
Analysis

Supported
/ Bounded
by Other
Analyses

Discussion

14.1.2.1

Uncompensated
Operating Reactivity

Changes

100.2%
(2575 MWt)

X

This accident was originally analyzed to
demonstrate the ability of control systems and
operators to compensate for slow variations in
reactivity. The analysis was evaluated at 2575
MWt in Reference 2.3.1. A slight increase in
power to the MUR conditions will not result in
any appreciable change in the accident as
previously analyzed. The reactivity changes for
this event are also bounded by the reactivity
changes in the startup accident. The analysis of
record is provided in Reference 2.3.1 and remains
acceptable for the MUR power uprate.

14122
(4.3.7)

Startup Accident

107 %

The analytical high flux reactor trip setpoint will
be reduced from 112% (of 2568 MWt) to 110.2%
(of 2609 MWt) to ensure that the reactor is
tripped at the same net power level. The analysis
of record is provided in Reference 2.3.1 and
remains acceptable for the MUR power uprate.

14.1.2.3

Rod Withdrawal at
Rated Power Operation

Accident

100%

The analytical high flux reactor trip setpoint will
be reduced from 112% (of 2568 MWt) to 110.2%
(of 2609 MWt) to ensure that the reactor is
tripped at the same net power level. The analysis
of record is provided in Reference 2.3.1 and
remains acceptable for the MUR power uprate.

14.1.2.4

Moderator Dilution

Accident

102%

The analytical high flux reactor trip setpoint will
be reduced from 112% (of 2568 MWt) to 110.2%
(of 2609 MW1t) to ensure that the reactor is
tripped at the same net power level. The
shutdown margin calculation is evaluated as part
of the standard reload process. The analysis of
record is provided in Reference 2.3.1 and remains
acceptable for the MUR power uprate.
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TABLE 2-1 Crystal River Unit 3 FSAR Accident Analyses
Initial Core Bounded | Supported
FSAR Event Power Used in | by Current | / Bounded Discussion
Section(s) FSAR Analysis FSAR by Other
(% of 2568) Analysis | Analyses
14.1.2.5 | Cold Water Accident 50% X Current FSAR analysis remains bounding as
analyzed. The analysis of record is provided in
Reference 2.3.1 and remains acceptable for the
MUR power uprate.
14.1.2.6 | Loss-of-Coolant Flow 102% X The analysis of record is provided in Reference
Accident 2.3.1 and remains acceptable for the MUR power
uprate. In addition, the DNBR response is
verified for each new fuel cycle. Current cycle
analyses support the MUR power uprate.
14.1.2.7 | Stuck-Out, Stuck-In, or 108% X The analysis of record is provided in Reference
Dropped Control Rod 2.3.1 and is based on a core power level of 2772
Accident MWt. The analysis of record remains acceptable
for the MUR power uprate.
14.1.2.8 | Load Rejection 112% X Under the current configuration, the turbine trip
Accident accident bounds the consequences of a load
(Turbine Trip) rejection accident. The turbine trip analyses were
evaluated at 112% of 2568 MWt. The analysis of
record is provided in Reference 2.3.1 and remains
acceptable for the MUR power uprate.
14.1.2.9 | Station Blackout 108% X SBO was evaluated at 2722 MWt. The analysis
Accident of record is provided in Reference 2.3.1 and

remains acceptable for the MUR power uprate.
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TABLE 2-1 Crystal River Unit 3 FSAR Accident Analyses

FSAR
Section(s)

Event

Initial Core
Power Used in
FSAR Analysis

(% of 2568)

Bounded
by Current
FSAR
Analysis

Supported
/ Bounded
by Other
Analyses

Discussion

14.2.2.1

Steam Line Failure
Accident

Steam Line Failure
Mass & Energy
Releases

100%/102%

100%

X

See
Discussion

For the core response, as documented in the
FSAR, the core power was evaluated at 100% of
2568 MWt, to minimize the heat input to the
reactor coolant system. The heat balance
uncertainty of 2% was accounted for in the steam
generator mass inventories. Therefore, the FSAR
analysis bounds the MUR power uprate for the
core and reactor coolant system response.

For the containment response, the steam line
break event was re-evaluated to support MUR
power uprate conditions at 2619.4 MWt. The
analysis demonstrated that the MUR had a
negligible effect on core decay heat, consequently
the peak containment pressure increased by only
0.1 psi. Therefore, the conclusions reported in the
FSAR regarding compliance to the reactor
building pressure limits remain valid.

14222

Steam Generator Tube
Rupture Accident

102%

The SGTR was evaluated at 102% of 2568 MW1.
The dose consequences are evaluated each cycle
as part of the standard reload process. These
analyses bound the MUR power uprate. The
analysis of record is provided in Reference 2.3.1
and remains acceptable for the MUR power
uprate.

14223

Fuel Handling Accident

102%

The Fuel Handling accident was evaluated at
102% of 2568. The dose consequences are
evaluated each cycle as part of the standard reload
process. These analyses bound the MUR power
uprate The analysis of record is provided in
Reference 2.3.1 and remains acceptable for the
MUR power uprate.
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TABLE 2-1 Crystal River Unit 3 FSAR Accident Analyses

Initial Core Bounded | Supported

FSAR Event Power Used in | by Current | / Bounded Discussion
Section(s) FSAR Analysis FSAR by Other
(% of 2568) Analysis | Analyses
14.2.2.4 | Rod Ejection Accident 0.1% X The Hot Zero Power analyses are not impacted by
a change in rated power level. The analysis of
record is provided in Reference 2.3.1 and remains
acceptable for the MUR power uprate.
100% X The rod ejection at hot full power conditions were

originally evaluated at 100% of 2568 MWt as
documented in the FSAR. The neutron power
response during a control rod ejection accident is
not sensitive to the initial power conditions. Due
to the rapid ejection time of 0.15 seconds, the
transient is defined by the ejected rod worth and
the kinetics parameters. The MUR will cause a
slight increase in the fuel heat up of
approximately 2 cal/g. There is approximately 80
cal/g margin to the fuel enthalpy limit for an
ejected rod worth of 0.7%AK/K. The reload core
design ensures that maximum ejected rod worth
will not exceed 0.65%AK/K including a 15%
uncertainty. Therefore, the current fuel enthalpy
margin more than compensates for the small
power increase.

The radiological analyses for the rod ejection
accident assumed that the fuel gap activity for
14% of the fuel rods is completely released. The
dose release calculations are evaluated on a reload
basis at a power level of 102% of 2568 MWt.
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TABLE 2-1 Crystal River Unit 3 FSAR Accident Analyses

Initial Core Bounded | Supported
FSAR Event Power Used in | by Current | / Bounded Discussion
Section(s) FSAR Analysis FSAR by Other
(% of 2568) Analysis | Analyses
14.2.2.5 | Loss-of-Coolant 102% X The spectrum of LOCAs was analyzed for CR-3
Accident at 102% of 2568 MWt. The analysis of record is
provided in Reference 2.3.1 and remains
acceptable for the MUR power uprate.
LOCA Mass & Energy 100% -- The mass and energy release analyses for
Releases compliance to containment pressure and
temperature criteria was re-evaluated to support
operations at 102% of 2568 MWt and is discussed
in Section 3.0 of this report.
14.2.2.6 | Makeup System 102% X The dose consequences were evaluated at 102%
Letdown Line Failure of 2568 MWt. These analyses bound the MUR
Accident power uprate. The analysis of record is provided
in Reference 2.3.1 and remains acceptable for the
MUR power uprate.
14.2.2.8 | Waste Gas Decay Tank 102% X The analysis conservatively assumes that all three
Rupture Accident available waste gas decay tanks rupture. Each
tank is assumed to contain the maximum curie
inventory allowed by the Offsite Dose Calculation
Manual. The dose assessment for the WGDTRA
is based on WGDT inventories of radioactive
nuclides and are independent of power level.
14.2.2.9 | Loss of Feedwater and 102% X The total loss of feedwater accident and the

Main Feedwater Line
Break Accident

feedwater line break was evaluated at 102% of
2568 MWt. The analysis of record is provided in
Reference 2.3.1 and remains acceptable for the
MUR power uprate.
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TABLE 2-1 Crystal River Unit 3 FSAR Accident Analyses
Initial Core Bounded | Supported
FSAR Event Power Used in | by Current | / Bounded Discussion
Section(s) FSAR Analysis FSAR by Other
(% of 2568) Analysis | Analyses
1.5 ATWS/DSS Setpoint 108% X The ATWS transients are considered beyond the
(2772 MWt) original design basis of the B&W-designed plants.
The analyses were performed using nominal
values and was evaluated at 2772 MWt. The
approval of the analysis of record for CR-3 is
provided in Reference 2.34 and remains
acceptable for the MUR power uprate.
ATWS/AMSAC 49.53% - The ATWS LOFW was re-analyzed at a power
Enabling Setpoint (50% of 2544 level of 52% of 2609 MWt to validate the arming
MWt) setpoint of the AMSAC system and is discussed
in Section 3.0.
7.23.2.4 | ARTS 108% -- The current design basis analysis is a generic
(2772 MWt) analysis performed at a rated power condition of
2772 MWt. The analysis of record is provided in
Reference 2.3.3 and remains acceptable for the
MUR power uprate.
N/A Flooding 102% X As discussed above, the various analyses
applicable to flooding have been performed at
102% of 2568 MWt. The analyses of record are
provided in Reference 23.1 and remain
acceptable for the MUR power uprate.
N/A Natural Circulation N/A N/A The natural circulation cooldown time will
Cooldown increase slightly based upon the power uprate
from 2568 MWt to 2609 MWt. The time to cool
the plant to 200°F will increase from 68.54 hrs to
70.38 hrs. This is still less than the 72 hour
Appendix R requirement.
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3.0  Accidents and Transients for Which the Existing Analyses of Record do not Bound
Plant Operation at the Proposed Uprated Power Level. (RIS 2002-03 Section III
Questions)

L. This section covers the transient and accident analyses that are included in the plant’s
UFSAR (typically Chapter 14 or 15) and other analyses that are required to be performed
by licensees to support licensing of their plants (i.e., radiological consequences, natural
circulation cooldown, containment performance, anticipated transient without scrams,
station blackout, analyses for determination of environmental qualification parameters,
safe shutdown fire analysis, spent fuel pool cooling, flooding).

2. For analyses that are covered by the NRC approved reload methodology for the plant, the
licensee should:

A. Identify the transient/accident that is the subject of the analysis

B. Provide an explicit commitment to re-analyze the transient / accident, consistent
with the reload methodology, prior to implementation of the power uprate

C. Provide an explicit commitment to submit the analysis for NRC review, prior to
operation at the uprated power level, if NRC review is deemed necessary by the
criteria in 10 CFR 50.59

D. Provide a reference to the NRC’s approval of the plant’s reload methodology

3. For analyses that are not covered by the reload methodology for the plant, the licensee
should provide a detailed discussion for each analysis. The discussion should:

A. Identify the transient or accident that is the subject of the analysis

B. Identify the important analysis inputs and assumptions (including their values),
and explicitly identify those that changed as a result of the power uprate

C. Confirm that the limiting event determination is still valid for the transient or
accident being analyzed

D. Identify the methodologies used to perform the analyses, and describe any
changes in those methodologies

E. Provide references to staff approvals of the methodologies in Item D. above

F. Confirm that the analyses were performed in accordance with all limitations and
restrictions included in the NRC’s approval of the methodology

G. Describe the sequence of events and explicitly identify those that would change as
a result of the power uprate

H. Describe and justify the chosen single-failure assumption
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L Provide plots of important parameters and explicitly identify those that would
change as a result of the power uprate

J. Discuss any change in equipment capacities (e.g., water supply volumes, valve
relief capacities, pump pumping flow rates, developed head, required and
available net positive suction head (NPSH), valve isolation capabilities) required
to support the analysis

K. Discuss the results and acceptance criteria for the analysis, including any changes
from the previous analysis

3.1  Response to RIS 2002-03 Section III Questions

All analyses of record bound the MUR power uprate except LOCA mass and energy release —
containment response and Anticipated Transient Without Scram (ATWS) Mitigation System
Actuation Circuitry (AMSAC), which are discussed below and in Attachments F and G.

3.1.1 LOCA Mass and Energy Release — Containment Response

The LOCA Mass and Energy Release and containment response were reanalyzed for the CR-3
MUR. The new analyses followed the NRC-approved methodology detailed in BAW-10252P-A
(Reference F.1). The blowdown mass and energy release data were generated with the
RELAPS5/MOD2-B&W computer code (Reference F.2) and the containment pressure and
temperature responses were generated with GOTHIC (Reference F.3). A more detailed
discussion is provided as Attachment F. The initial re-analysis was performed with input
parameters the same as in the current analysis of record and the results exceeded the current
design limit of 69.7 psia. (55.0 psig). The analysis was then re-performed using acceptable but
slightly less conservative input parameters. This analysis predicted a peak containment pressure
of 68.74 psia (54.04 psig). This compares favorably to the current calculated peak of 68.9 psia
(54.2 psig) reported in the FSAR against the current design limit of 69.7 psia (55 psig).

3.1.2 AMSAC Analysis

To ensure that the AMSAC system arming setpoint remains valid for the MUR power level, a
new analysis was performed based on a core power level of 52% of 2609 MWt. The limiting
ATWS transient for the B&W-designed plant is a loss of feedwater initiated event. The nominal
plant setpoint is 50% power. At a lower value, the AMSAC system would not be armed. The
purpose of the transient is to demonstrate that the without AMSAC, the peak pressure will not
exceed 3250 psia. A more detailed discussion is provided in Attachment G of this report.

4.0 Mechanical/Structural/Material Component Integrity and Design (RIS 2002-03
Section IV Questions)

A discussion of the effect of the power uprate on the structural integrity of major plant
components. For components that are bounded by existing analyses of record, the
discussion should cover the type of confirmatory information identified in Section II,
above. For components that are not bounded by existing analyses of record, a detailed
discussion should be provided.
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A. This discussion should address the following components:
1. reactor vessel, nozzles, and supports
ii. reactor core support structures and vessel internals
iii. control rod drive mechanisms
iv. Nuclear Steam Supply System (NSSS) piping, pipe supports, branch
nozzles

V. balance-of-plant (BOP) piping (NSSS interface systems, safety related
cooling water systems, and containment systems)

Vi. steam generator tubes, secondary side internal support structures, shell,
and nozzles

vii.  reactor coolant pumps

viii.  pressurizer shell, nozzles, and surge line

ix. safety-related valves
B. The discussion should identify and evaluate any changes related to the power
uprate in the following areas:
i stresses
ii. cumulative usage factors
iii. flow induced vibration
iv. changes in temperature (pre- and post-uprate)
V. changes in pressure (pre- and post-uprate)
Vi. changes in flow rates (pre- and post-uprate)

vii.  high-energy line break locations
viii.  jet impingement and thrust forces

C. The discussion should also identify any effects of the power uprate on the
integrity of the reactor vessel with respect to:
1. pressurized thermal shock calculations
s fluence evaluation
iii. heatup and cooldown pressure-temperature limit curves
iv. low-temperature overpressure protection
V. upper shelf energy
vi. surveillance capsule withdrawal schedule
D. The discussion should identify the code of record being used in the associated

analyses, and any changes to the code of record.

E. The discussion should identify any changes related to the power uprate with
regard to component inspection and testing programs and erosion/corrosion
programs, and discuss the significance of these changes. If the changes are
insignificant, the licensee should explicitly state so.

F. The discussion should address whether the effect of the power uprate on steam

generator tube high cycle fatigue is consistent with NRC Bulletin 88-02, “Rapidly
Propagating Fatigue Cracks in Steam Generator Tubes,” February 5, 1988.
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4.1  Response to RIS 2002-03 Section IV Questions

Table 4-1 (Reference 4.3.1) contains a summary of changes in operating conditions as a result of
the MUR. As can be seen from Table 4-1, there are only minor changes in operating conditions
resulting from the uprate at the current OTSG plugging limit.

Table 4-1 Change in Operating Conditions for MUR

Parameter Case A Case B Case C
Core Thermal Power (MW1t) 2568 2609 2609
Other RCS Power (MWt) (RCP-LD) 16 16 16
Total NSSS Power (MW1) 2584 2625 2625
Pressurizer Control Pressure (psig) 2155 2155 2155
SG A/B Tube Plugging % 2.4%/5.7% | 2.4%/5.7% | 20%/20%
Thot (°F) 601.9 602.2 602.9
Tcold (°F) 556.2 555.8 555.1
Tavg (°F) 579 579 579
RCS Mass Flow (E6 Iby/hr) 144.05 144.08 139.81
RCS Vol. Flow (gpm) 386,873 386,729 374,896
Steam Temperature (°F) 591.0 590.5 580.7
Steam Superheat (°F) 54.9 54.4 44.6
Feedwater/Steam Flow Rate (E6 Ib/hr) 10.86 11.07 11.18
OTSG Steam Pressure (psia) (Input) 931.7 931.7 931.7
Feedwater Temperature (°F) (Input) 456.7 458.4 458.5

Case A Existing Tube Plugging at 2568 MWt
Case B Existing Tube Plugging at 2609 MWt
Case C 20 Percent Tube Plugging at 2609 MWt

42.1  Effect of Power Uprate on Major Components (RIS 2002-03 Section IV.1.A)
4.2.1.1 Reactor Vessel Structural Evaluation (RIS 2002-03 Section IV.1.A.i)

The revised design conditions were reviewed for impact on the existing design basis analyses for
the reactor vessel. No changes in RCS design or operating pressure were made as part of the
power uprate. The effects of operating temperature changes (Thot/Tcolq) are within design limits.
The design conditions in the existing analyses are based on the RCS functional specification.
The MUR power uprate conditions are bounded by the design conditions. Since the operating
transients will not change as a result of the power uprate and no additional transients have been
proposed, the existing loads, stresses and fatigue values remain valid. Thus, the existing stress
reports for the reactor vessel remain applicable for the uprated power conditions. (Reference
4.3.6).
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4.2.1.2 Reactor Vessel Internals Structural Evaluation (RIS 2002-03 Section IV.1.A.ii)

The revised design conditions were reviewed for impact on the existing design basis analyses for
the reactor vessel internals. No changes in RCS design or operating pressure were made as part
of the power uprate. The effects of operating temperature changes (Tho/Tcolq) are within design
limits. The design conditions in the existing analyses are based on the RCS functional
specification. The MUR power uprate conditions are bounded by the design conditions. Since
the operating transients will not change as a result of the power uprate and no additional

transients have been proposed, the existing loads, stresses and fatigue values remain valid.
(Reference 4.3.6)

4.2.1.3 Fuel Assembly

The Crystal River 15x15 Mark-B fuel design was evaluated to determine the impact of the power
uprate on the fuel assembly structural integrity. Since the core plate motions for the seismic and
LOCA evaluations are not affected by the uprated conditions, there is no impact on the fuel
assembly seismic/LOCA structural evaluation. The power uprate does not increase operating
and transient loads such that they will adversely affect the fuel assembly functional requirements.
Therefore, the fuel assembly structural integrity is not affected, and the seismic and LOCA
evaluations of the 15x15 Mark-B fuel design are still applicable for the power uprate.

4.2.1.4 Control Rod Drive Mechanism Structural Evaluation RIS Section 2002-03 Section
IV.1.A.iii)

The revised design conditions were reviewed for impact on the existing design basis analyses for
the control rod drive mechanisms. No changes in RCS design or operating pressure were made
as part of the power uprate. The effects of operating temperature changes (Thot/Tcola) are within
design limits. The design conditions in the existing analyses are based on the RCS functional
specification. The MUR power uprate conditions are bounded by the design conditions. Since
the operating transients will not change as a result of the power uprate and no additional
transients have been proposed, the existing loads, stresses and fatigue values remain valid. Thus,
the existing stress reports for the control rod drive mechanism remain applicable for the uprated
power conditions. (Reference 4.3.6)

4.2.1.5 Reactor Coolant Piping and Supports Structural Evaluation (RIS 2002-03 section
IV.1.A.iv)

The revised design conditions were reviewed for impact on the existing design basis analyses for
the reactor coolant piping and supports. No changes in RCS design or operating pressure were
made as part of the power uprate. The effects of operating temperature changes (Thot/Tcold) are
within design limits. The design conditions in the existing analyses are based on the RCS
functional specification. The MUR power uprate conditions are bounded by the design
conditions. Since the operating transients will not change as a result of the power uprate and no
additional transients have been proposed, the existing loads, stresses and fatigue values remain
valid. Thus, the existing stress reports for the reactor coolant piping and supports remain
applicable for the uprated power conditions. (Reference 4.3.6)
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4.2.1.6 Balance-of-Plant (BOP) Piping (NSSS Interface Systems, Safety-Related Cooling
Water Systems, and Containment Systems) (RIS 2002-03 Section IV.1.A.v)

The structural analyses of the piping attached to the RCS (decay heat line, makeup/high pressure
injection lines) use anchor motions from the RCS structural analyses. As discussed in Section
4.2.1.4, these anchor motions do not change due to the uprated power conditions. The revised
design conditions were reviewed for impact on the existing design basis analyses for the reactor
coolant system attached piping and supports. No changes in RCS design or operating pressure
were made as part of the power uprate. The effects of operating temperature changes (Tnot/Tcold)
are within design limits. The design conditions in the existing analyses are based on the RCS
functional specification. The MUR power uprate conditions are bounded by the design
conditions. Since the operating transients will not change as a result of the power uprate and no
additional transients have been proposed, the existing loads, stresses and fatigue values remain
valid.

The revised design conditions were reviewed for impact on the existing design basis analyses for
the main steam and main feedwater piping and supports. No significant changes in OTSG design
or operating pressure were made as part of the power uprate. The changes in the operating
temperatures and flow rates due to the MUR power uprate have been evaluated. These changes
were determined to have a negligible effect on the existing design basis analyses. Since the
operating transients will not change as a result of the power uprate and no additional transients
have been proposed, the existing loads, stresses and fatigue values remain valid. (Reference
4.3.6)

4.2.1.7 Steam Generator Tubes, Secondary Side Internal Support Structures, Shell and
Nozzles (RIS 2002-03 Section IV.1.A.vi)

The revised design conditions were reviewed for impact on the existing design basis analyses for
the steam generator. No changes in RCS design or operating pressure were made as part of the
power uprate. The effects of operating temperature changes (Tho/Tco1q) are within design limits.
The design conditions in the existing analyses are based on the RCS functional specification.
The MUR power uprate conditions are bounded by the design conditions. Since the operating
transients will not change as a result of the power uprate and no additional transients have been
proposed, the existing loads, stresses and fatigue values remain valid. Thus, the existing stress
reports for the steam generator remain applicable for the uprated power conditions.

Topical report BAW-10146 (Reference 4.3.2) established the minimum required steam generator
tube wall thickness for the B&W 177-FA plants. Tube loads were calculated for normal
operating and faulted conditions. Normal operating tube loads were determined using design
operating transients and were combined with tube geometry to calculate minimum allowable
tube wall thickness that satisfy the acceptance criteria of NRC Draft RG 1.121. Faulted
condition tube loads are those arising from a safe shutdown earthquake, a loss of coolant
accident, a main steam line break (MSLB) and a feedwater line break (FWLB). These loads
were used to calculate minimum wall thickness based on the limits of NRC Draft RG 1.121 and
ASME Code, Section III, Appendix F. The MUR Power Uprate Program operating conditions
were compared with the existing design conditions. The comparison showed that the power
uprate by itself will not result in operation outside the design conditions. Since the operating
transients will not change as a result of the power uprate and no additional transients have been
proposed, the minimum required tube wall thickness for normal operating conditions will not be
affected by the power uprate.
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Tube loads for the faulted conditions were calculated for LOCA, MSLB, and FWLB accident
conditions considering thermal and pressure loads on the steam generator. The MUR Power
Uprate Program operating temperatures were compared with the existing design temperatures.
The comparison showed that the existing design temperatures bound the power uprate
temperatures. This means that the existing tube loads due to LOCA, MSLB and FWLB will not
change as a result of the power uprate.

In addition, a review of calculations performed which assessed the integrity of tubes containing
flaws of various types when subjected to operating and accident loads was conducted. This
review ensured that existing structural margins are maintained for the MUR Power Uprate
Program design conditions. (Reference 4.3.6)

4.2.1.8 Reactor Coolant Pump Structural Evaluation (RIS 2002-03 Section IV.1.A.vii)

The revised design conditions were reviewed for impact on the existing design basis analyses for
the reactor coolant pumps. No changes in RCS design or operating pressure were made as part
of the power uprate. The effects of operating temperature changes (Tho/Tcola) are within design
limits. The design conditions in the existing analyses are based on the RCS functional
specification. The MUR power uprate conditions are bounded by the design conditions. Since
the operating transients will not change as a result of the power uprate and no additional
transients have been proposed, the existing loads, stresses and fatigue values remain valid. Thus,
the existing stress reports for the reactor coolant pumps remain applicable for the uprated power
conditions. (Reference 4.3.6)

4.2.1.9 Pressurizer Structural Evaluation (RIS 2002-03 Section I'V.1.A.viii)

The revised design conditions were reviewed for impact on the existing design basis analyses for
the pressurizer. No changes in RCS design or operating pressure were made as part of the power
uprate. The effects of operating temperature changes (Tho/Tcold) are within design limits. The
design conditions in the existing analyses are based on the RCS functional specification. The
MUR power uprate conditions are bounded by the design conditions. Since the operating
transients will not change as a result of the power uprate and no additional transients have been
proposed, the existing loads, stresses and fatigue values remain valid. Thus, the existing stress
reports for the pressurizer remain applicable for the uprated power conditions. (Reference 4.3.6)

4.2.1.10 Safety-Related Valves (RIS 2002-03 Section IV.1.A.ix)

The revised design conditions were reviewed for impact on the existing design basis analyses for
the safety-related valves. The evaluation showed that the temperature changes due to the MUR
uprate are bounded by those used in the existing analyses. Safety analysis confirmed the
installed capacities and lift setpoints of the RCS and Main Steam relief valves to be valid for the
MUR Conditions. Therefore, the existing loads remain valid and the stresses and fatigue values
also remain valid. Safety-related valves were reviewed within the system and program
evaluations. None of the safety-related valves required a change to their design or operation as a
result of the MUR. (References 4.3.9 and 4.3.10)
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422  Effect of Power Uprate on Stresses, Operating Conditions, and HELB
(RIS 2002-03 Section IV.1.B)

4.2.2.1 Stresses (RIS 2002-03 Section IV.1.B.i)

The revised design conditions were reviewed for impact on the existing design basis. No
changes in RCS design or operating pressure were made as part of the power uprate. The effects
of operating temperature changes (Tho/Tcod) are within design limits. The design conditions in
the existing analyses are based on the RCS functional specification. The stress reports including
the tabulation of maximum stress intensities/stress ranges with a comparison to stress allowables,
cumulative usage factors, and other special stress limits were reviewed. The MUR power uprate
conditions are bounded by the design conditions. (Reference 4.3.6)

4.2.2.2 Cumulative Usage Factors (RIS 2002-03 Section IV.1.B.ii)

The revised design conditions for the NSSS components, piping and interface systems were
reviewed for impact on the existing design basis analyses. For NSSS components, the evaluation
showed that the operating conditions due to the MUR uprate are bounded by those used in the
existing analyses. Further, since the evaluated transients listed in FSAR Table 4-8 will not
change as a result of the power uprate, the existing loads remain valid and the stresses and
fatigue values (cumulative usage factors) also remain valid. (Reference 4.3.6)

4.2.2.3 Flow Induced Vibration (FIV) (RIS 2002-03 Section IV.1.B.iii)

As shown in Table 4-1, the RCS flow rate changes insignificantly compared to the RCS flow rate
prior to the uprate for the same steam generator tube plugging conditions. These flow rates were
evaluated against flow rates used in Topical Report BAW-10051 (Reference 4.3.3), which
presents the design analysis of the RV internals and incore instrument nozzles subjected to
operational flow-induced vibration loading for the B&W 177-FA plants. A comparative analysis
was performed to evaluate the effects of the operating conditions. This evaluation concluded
that those components remain structurally adequate for the observed flow conditions. (Reference
4.3.6)

An evaluation was performed (Reference 4.3.13) that concluded that there currently exists a
minimum of 13.6% margin against detrimental effects inside the OTSG due to flow induced
vibrations for the 2609 MWt uprate considering 20% tube plugging. The limiting FIV
mechanism is turbulence and the resulting mid-span tube impacts.

4.2.2.4 Changes in Temperature (Pre- and Post-Uprate) (RIS 2002-03 Section IV.1.B.iv)
4.2.2.4.1 Temperature Changes

The changes in operating temperatures are provided in Table 4-1. The average temperature is

unchanged and the cold leg decreases 0.4°F while the hot leg temperature increases 0.3°F. These
changes as discussed elsewhere have minimal impact on the MUR.
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4.2.2.4.2 Evaluation of Potential for Thermal Stratification

Thermal stratification in the lines attached to the primary side of the RCS occurs mainly during
heatup and cooldown. The 100% power hot and cold leg temperatures that the plant has been
designed to are essentially the same as those for the MUR Power Uprate Program. This means
that the effects of thermal stratification will not change as a result of the power uprate.

NRC Bulletin 88-08, “Thermal Stresses in Piping Connected to Reactor Coolant Systems”,
addresses the issue of thermal stresses in piping attached to the primary loop that cannot be
isolated. The temperature changes as a result of the MUR Power Uprate Program compared to
current operation are negligible and will not have an effect on existing or potential thermal
stratification conditions. In addition, the design RCS flow rates are essentially the same as those
for the MUR Power Uprate Program and thus the effects of turbulent penetration will not change
as a result of power uprate.

NRC Bulletin 88-11, “Pressurizer Surge Line Thermal Stratification,” addresses the issue of
surge line thermal stratification. Thermal stratification in the surge line occurs mainly during
plant heatup and cooldown and is driven by the temperature difference between the hot leg and
the pressurizer. The current operating temperature of the hot leg will increase very slightly due
to the MUR Power Uprate Program. A higher hot leg temperature gives a lower temperature
differential between the hot leg and the pressurizer which in turn lessens the stratification effects.
This means that stress and fatigue in the surge line which is attributed to thermal stratification is
bounded by the existing analyses. (Reference 4.3.6)

4.2.2.5 Changes in Pressure (Pre- and Post-Uprate) (RIS 2002-03 Section IV.1.B.v)

The changes in operating pressures are provided in Table 4-1. As discussed in Section 2.2 the
accident analyses is unchanged. The RCS pressure and pressurizer pressure control setpoint
remains the same.

4.2.2.6 Changes in Flow Rates (Pre- and Post-Uprate) (RIS 2002-03 Section IV.1.B.vi)

The changes in RCS flow are provided in Table 4-1. The MUR power uprate does not have an
appreciable effect on RCS mass flow (<0.1%). Therefore, the changes in mass flow rates (pre-
and post-uprate) will have a negligible impact on core design and safety analyses.

4.2.2.7 High Energy Line Break Locations (HELB) (RIS 2002-03 Section I'V.1.B.vii)

An engineering evaluation was performed (Reference 4.3.12) which evaluated the impacts of
HELB systems inside and outside containment at CR-3. High energy piping is defined as piping
carrying fluid above 275 psig and 200°F inside containment and above 275 psig and/or 200°F
outside containment. The HELB evaluations were performed at 2619 MWt to bound the
expected range of operation resulting from the MUR uprate.

There are no HELB impacts on the systems reviewed inside containment, nor for flooding inside
containment. For high energy systems reviewed outside containment, there are no outliers as a
result of the proposed MUR uprate. Flooding events outside containment in the Intermediate
Building and the Auxiliary Building are not affected by the uprate.
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There were no new line breaks postulated for current HELB systems inside or outside
containment as pressures and temperatures did not increase. There are no new systems inside or
outside containment that qualify as HELB systems as a result of the uprate.

4.2.2.8 Leak-Before-Break Evaluation

The Leak-Before-Break (LBB) concept applies known mechanisms for flaw growth to piping
designs with assumed through-wall flaws and is based on the plant's ability to detect an RCS
leak. Topical Report BAW-1847, Rev. 1, (Reference 4.3.4) presents the LBB evaluation of the
RCS primary piping. It showed that a double-ended guillotine break will not occur and that
postulated flaws producing detectable leakage exhibit stable growth, and thus, allow a controlled
plant shutdown before any potential exists for catastrophic piping failure. The major areas that
contributed to this evaluation were: RCS piping structural loads; leakage flaw size determination;
flaw stability analysis; and, RCS piping material properties. An evaluation was performed which
determined the impact of the MUR uprate design conditions on the inputs to the LBB analyses is
negligible and the LBB conclusions remain unchanged. (Reference 4.3.6)

4.2.2.9 Reactor Coolant System Loss of Coolant Accident Forces Evaluation

Topical report BAW-1621 (Reference 4.3.5) addresses the RCS components for primary break
Loss-of-Coolant Accident (LOCA) loadings. The breaks considered were limited break ruptures
of the primary piping. Due to LBB qualification of the hot and cold legs, the RCS was
requalified for snubber removal. The MUR Power Uprate Program design conditions were
reviewed for impact on the existing hydraulic forcing functions and the HELB locations in the
primary RCS piping and the piping attached to the primary RCS to the first anchor. The
evaluation showed that the asymmetric cavity pressure forces, thrust loads, and jet impingement
loads remain bounded by the values in the existing analyses. The evaluation also showed that
there are no additions or changes to the HELB locations or loads. (Reference 4.3.6)

4.2.3  Effect of Power Uprate on Reactor Vessel Integrity (RIS 2002-03 Section IV.1.C)

4.2.3.1 Pressurized Thermal Shock (PTS) (RIS 2002-03 Section IV.1.C.i)

The reference temperature for pressurized thermal shock (RTprs ) values in support of a power
uprate applicable to the projected end-of-life period (32 EFPY) for the reactor vessel beltline
materials were re-evaluated. These values were calculated in accordance with the requirements
in 10 CFR 50.61. A 7% increase in 32 EFPY neutron fluence was used to bound the effects of
the MUR power uprate on RTprs. The limiting reactor vessel beltline material has a RTprs value
of 206°F at 32 EFPY. The screening criterion for this weld metal is 270°F. Therefore, the
reactor vessel will remain within its limits for PTS after the MUR power uprate. (Reference
4.3.7)

4.2.3.2 Fluence Evaluation (RIS 2002-03 Section IV.1.C.ii)

The impact of a MUR power uprate on the high energy neutron leakage (neutrons with energies
greater than 1.0 million electron volts (MeV) or E > 1.0 MeV) from the core to the internals and
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reactor pressure vessel will be minimal. The neutron leakage directly impacts the pressurized
thermal shock criteria, the pressure - temperature (P-T) limits (including those for low
temperature over pressurization), and the baffle bolts or other internals. A 7% increase in 32
EFPY end of life fluences was used to bound the effects of the MUR power uprate. Clearly, the
assumed 7% increase in neutron fluence conservatively bounds the actual anticipated increase of
the reactor thermal power of 2% or less based on the MUR power uprate. (Reference 4.3.7)

4.2.3.3 Heatup and Cooldown Pressure / Temperature Limit Curves (RIS 2002-03 Section
IV.1.C.iii)

The current P-T limit curves are licensed through 32 effective full power years (EFPY) and are
based on adjusted reference temperatures at the Y4-thickness (Y4T) and %:-thickness (%4T) wall
locations for the limiting reactor vessel beltline material. Adjusted reference temperature (ART)
values were calculated in accordance with Regulatory Guide 1.99, Revision 2. Inputs affecting
the adjusted reference temperatures and P-T curves remain unchanged under the MUR power
uprate, with the exception of neutron fluence. Changes to the core power level will affect
neutron flux, which will affect neutron fluence, and could have ultimately affected the validity
period of the current P-T curves.

The impact of the MUR power uprate on the P-T curves was assessed by performing a revised 32
EFPY ART calculation in accordance with Regulatory Guide 1.99, Revision 2, which considered
recent reactor vessel surveillance data and an assumed 7% increase in 32 EFPY fluence due to a
power uprate. The assumed 7% increase in neutron fluence conservatively bounds the actual
anticipated increase of neutron fluence at 2% or less based on the MUR power uprate. Based on
the additional credible reactor vessel surveillance data, the chemistry factors utilized in the ART
calculations were reduced leading to an overall reduction in ART at 32 EFPY. The limiting
ART values at %T and %T were reduced from 213°F and 144.5°F to 195.7°F and 144.1°F,
respectively. Therefore, the existing 32 EFPY P-T curves and Low Temperature Overpressure
Protection (LTOP) limits remain valid for the MUR power uprate. (Reference 4.3.7)

4.2.3.4 Low-Temperature Overpressure Protection (RIS 2002-03 Section IV.1.C.iv)

As described above, the current LTOP limits in the 32 EFPY P-T curves do not need to be
modified for the MUR. (Reference 4.3.7)

4.2.3.5 Effect on Low Upper Shelf Energy (RIS 2002-03 Section IV.1.C.v)

Due to the increase in fluence from a power uprate, low upper-shelf toughness was evaluated to
ensure compliance with Appendix G to 10 CFR Part 50. If the limiting reactor vessel beltline
material’s Charpy upper-shelf energy (USE) is projected to fall below 50 ft-1b, an equivalent
margins assessment must be performed. The limiting reactor vessel beltline materials for CR-3
are welds WF-70 (upper shell to lower shell circumferential weld) and WF-8/WF-18 (upper shell
longitudinal weld).

An equivalent margin assessment was performed for these welds in a 1994 B&W Owners Group
generic analysis. These welds were evaluated for ASME Boiler & Pressure Vessel Code Levels
A, B, C, and D Service Loadings based on the evaluation acceptance criteria of ASME Section
X1, Code Case N-512, which later became ASME Section XI, Appendix K.
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The analysis demonstrated that the limiting reactor vessel beltline welds at CR-3 satisfy the
ASME Code requirements of ASME Code Case N-512 (ASME Section XI, Appendix K) for
ductile flaw extensions and tensile stability using projected low upper-shelf Charpy impact
energy levels for the weld material at 32 EFPY considering a fluence which bounds the MUR
power uprate. (Reference 4.3.7)

4.2.3.6 Surveillance Capsule Withdrawal Schedule (RIS 2002-03 Section IV.1.C.vi)

A withdrawal schedule is developed to periodically remove surveillance capsules from the
reactor vessel to effectively monitor the condition of the reactor vessel materials under actual
operating conditions. FPC has completed withdrawal of capsules for CR-3. As discussed above,
projections based upon these withdrawals has been factored into fluence calculations and have
demonstrated acceptable operation through 32 EFPY.

424  Code of Record Used in Associated Analyses (RIS 2002-03 Section IV.1.D)

No new structural or fluence analyses were performed. Analyses and codes of record remain
unchanged except as discussed in Section 3.0.

42,5 Impact of Uprate on Inspection and Testing Programs Including
Erosion/Corrosion Programs (RIS 2002-03 Section IV.1.E)

4.2.5.1 Alloy 600 Primary Water Stress Corrosion Cracking (PWSCC)

The effects of an RCS temperature increase resulting from the power uprate on Alloy 600
PWSCC have been evaluated. For the limiting case of 20% OTSG tube plugging, it is estimated
that the increase of Tyo from 601.7°F to 603.3°F decreases the time to PWSCC initiation by 6%
and increases the crack growth rate by 4%. Because the power uprate does not increase the Teolq
and Ty, or the RCS pressure and T, the impact is limited to Alloy 600 components and welds
operating near Tno. Examination of the AREVA NP Alloy 600 ranking model shows that the
current relative PWSCC ranking of Alloy 600 components will not change after the power
uprate. The current top three most PWSCC susceptible components are all in the pressurizer,
and these components continue to be the most susceptible after the power uprate. Hence, the
impact of the power uprate on Alloy 600 PWSCC is considered very limited and addressed by
current CR-3 aging management programs for Alloy 600.

4.2.5.2 Inservice Testing (IST) Program

10 CFR 50.55a(f), “Inservice Testing Requirements,” requires the development and
implementation of an Inservice Testing (IST) Program. CR-3 has developed, and is
implementing an Inservice Testing (IST) Program for Pumps and Valves per the applicable
requirements. This evaluation reviewed the impact to the Inservice Testing Program as part of
the MUR uprate conditions up to the original licensed reactor thermal power of 2609 MWt and
concluded that the MUR uprate is bounded by current analysis and any changes are insignificant.

4.2.5.3 Inservice Inspection (ISI) Program

10 CFR 50.55a(g), “Inservice Inspection Requirements,” requires the development and
implementation of an Inservice Inspection (ISI) Program. The applicable program requirements
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are specified in ASME Section XI. CR-3 has developed and is implementing an Inservice
Inspection (ISI) Program per these requirements. This evaluation evaluated the impact to the
Inservice Inspection Program as part of the MUR uprate conditions up to of the original licensed
reactor thermal power 2609 MWt and concluded that the MUR uprate is bounded by current
analysis and no changes are required.

4.2.5.4 Erosion/ Corrosion (FAC) Program

The CR-3 FAC model has been revised to reflect the 1.6% MUR conditions. Therefore, the
predicted increases in maximum component wear rates and reductions in service lives will be
managed by the CR-3 FAC program. The most limiting piping segment is in the feedwater
system. It was explicitly re-evaluated based on the revised model. The results support continued
operation until its scheduled replacement concurrent with steam generator replacement.

4.2.6 Impact of NRC Bulletin 88-02 “Rapidly Propagating Fatigue Cracks in Steam
Generator Tubes” and NRC Information Notice 2002-02 (including Supplement 1)
“Recent Experience with Plugged Steam Generator Tubes” Upon the CR-3 MUR
Power Uprate (RIS 2002-03 Section IV.1.F)

NRC Bulletin 88-02 implements actions to be taken by the holders of operating licenses of
Westinghouse Replacement Steam Generator designs (Specifically models 13, 27, 44, 51, D1,
D2, D3, D4 and E) to minimize the potential for a steam generator tube rupture event caused by
rapidly propagating fatigue cracks such as occurred at North Anna Unit 1 on July 15, 1987. The
tube rupture occurred in the ubend region of a row 9 tube at the top Tube Support Plate (TSP).
The cause of the rupture was high cycle fatigue. The source of the loads was a combination of a
high mean stress level in the tube and a superimposed alternating stress. The mean stress was
produced by denting of the tube at the upper most TSP and the alternating stress was the result of
out-of-plane defection of the ubend portion of the tube above the uppermost support plate caused
by flow-induced vibration.

The most significant contributors to this occurrence was a high fluid-elastic stability ratio (not
margin as addressed in this document) resulting from a reduction in damping at the tube-to-tube
support plate intersection caused by denting and a locally high flow velocity caused by non-
uniform anti-vibration bars penetrations into the u-bend tube bundle region.

Since the NRC Bulletin 88-02 is not applicable to the OTSG designs, there is no impact upon the
Appendix K power uprate and no action is required. A more relevant NRC Generic
Communication for OTSG designs to consider would be Information Notice 2002-02, “Recent
Experience with Plugged Steam Generator Tubes,” dated January 2002 and July 2002 for
Supplement 1. EPRI Topical Report 1008438, “Three Mile Island Plugged Tube Severance (A
Study of Damage Mechanism),” addresses the concerns identified with Information Notice 2002-
02.

The results and findings of the EPRI Report 1008438 concluded that certain types of tube
degradation can continue to occur in any steam generator after the tube has been taken out of
service. For the B&W OTSGs, it was concluded that the only real vulnerability for tube
severance is the growth of circumferential cracks due to high cycle fatigue. However, for a
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swollen, plugged tube, any degradation mechanism has the potential to provide an initiating site
for failure.

In response to the findings, AREVA NP has implemented steam generator plugging and de-
plugging maintenance procedures that will prevent such incidences from occurring in the future
and CR-3 has complied with these and all other recommendations to mitigate the consequences
of over-pressurized tubes in the OTSGs. To address tubes that were plugged prior to NRC
Information Notice 2002-02 that may be susceptible to tube swelling, CR-3 has plugged and
stabilized all of the adjacent/neighboring tubes.

To address the possibility of circumferential tube cracks eventually severing due to high cycle
fatigue, the OTSG stabilization criteria have historically required stabilization of all
circumferential crack-like indications regardless of the radial location or elevation. In addition,
the OTSG stabilization criteria have historically required stabilization of circumferentially-
oriented volumetric indications in regions of high cross flows. Therefore, the finding of the
EPRI Report 1008438 have always been employed for these degradation types.

Therefore, there are no Flow Induced Vibration concerns related to the tube bundle associated
with the Appendix K power uprate relevant to findings provided by NRC Information Notice
2002-02 or the EPRI Report 1008438 that have not already been evaluated in this and earlier
revisions of this document. (Reference 4.3.8)
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5.0  Electrical Equipment Design (RIS 2002-03 Section V Questions)

L. A discussion of the effect of the power uprate on electrical equipment. For equipment
that is bounded by the existing analyses of record, the discussion should cover the type of
confirmatory information identified under Section II, above. For equipment that is not
bounded by existing analyses of record, a detailed discussion should be included to
identify and evaluate the changes related to the power uprate. Specifically, this discussion
should address the following items:

A. emergency diesel generators

B station blackout equipment

C. environmental qualification of electrical equipment
D grid stability

E. transformers

5.1  Response to RIS 2002-03 Section V Questions
5.2.1 Emergency Diesel Generators (RIS 2002-03 Section V.1.A)

The emergency diesel generator system (System Code — EG) provides emergency electrical
power for the plant Engineered Safeguards (ES) plus selected balance of plant emergency loads.
Margin currently exists on each emergency diesel generator (EGDG-1A and EGDG-1B) and the
alternate AC diesel. The uprate will not change the loading of the emergency diesel generators
or the alternate AC diesel. Therefore, EG System equipment capacity and capability for plant
operation under MUR power uprate conditions are bound by the generator loading tables which
are supported by the existing analysis of record. As a result, the EG System will continue to
have adequate capacity and capability to operate the plant equipment. Relative to the EG
System, there are no changes to plant technical specifications, protection system settings, and/or
emergency system settings needed to support the MUR power uprate. (Reference 5.3.1)

The alternate AC diesel, with its separate fuel supply, has the capability of being aligned to either
safety-related AC distribution bus. This provides additional assurance that AC power remains
available. The alternate AC diesel provides defense in depth and this diesel was not credited in
the Station Blackout analysis.

5.2.2 Station Blackout Equipment (RIS 2002-03 Section V.1.B)

The DC power system (System Code — DP) supplies required and expected loads (during the 4
hour load profile) in the event of a Station Blackout. The MUR uprate will have no impact on
the design of or the loads supplied from the DP System. Therefore, DP System equipment
capacity and capability for plant operation under MUR power uprate conditions are bound by the
load profiles which are supported by the existing analysis of record. As a result, the DP System
will continue to have adequate capacity and capability to operate the plant equipment. Relative
to the DP System, there are no changes to plant technical specifications, protection system
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settings, and/or emergency system settings needed to support the MUR power uprate.
(Reference 5.3.1)

5.2.3 Environmental Qualification of Electrical Equipment (RIS 2002-03 Section V.1.C)

The limiting post-accident reactor building conditions were demonstrated to not be increased as
part of the LOCA Mass and Energy and Reactor Building analyses described earlier. Thus, the
accident profile to which equipment is qualified remains bounding.

5.2.4 Grid Stability (RIS 2002-03 Section V.1.D)

It should be noted that grid stability is somewhat less of a nuclear safety concern for CR-3 than
most other plants since off-site power is supplied from the 230 kV system and the CR-3 output is
to the 500 kV system, which are not locally interconnected. Nevertheless, the grid’s stability is
being thoroughly evaluated to address the impacts of this and planned subsequent uprates to CR-3
as well as the potential impact of new generation sited relatively nearby. Preliminary results of
that evaluation indicate that the impact of the MUR are negligible. When the formal analysis is
completed the results and report will be forwarded to the NRC.

5.2.5 Station Auxiliary Electric Power Distribution System

The AC power system (System Code — AC) will experience minor load changes (additions) as a
result of the MUR uprate. The installation of the Caldon equipment by Engineering Change
(EC) 65626 and additional Main Steam pressure and temperature instrumentation by EC 65629
will add negligible loads which will be addressed in the modification documents. Condensate
pump motor load will increase slightly but remain within the design rating of the motor,
associated electrical components and protective relay settings. Feedwater booster pump motor
load will increase slightly; however, the motor power required at the uprate condition will
remain well within design. Therefore, the AC System will continue to have adequate capacity
and capability to operate the plant equipment. Relative to the AC System, there are no changes
to plant technical specifications, protection system settings, and/or emergency system settings
needed to support the MUR power uprate. (Reference 5.3.1)

5.2.6 Step-Up and Auxiliary Transformers

The Main Power Transformer (Step-Up) is being replaced during the upcoming refueling outage
(RFO-15). At that time the Step-Up Transformer will have the nominal rating of 1200 MVA.
The transformer will have more than enough capability to accept the approximately 14 MVA
from the MUR uprate. Current Step-Up transformer rating is approximately 950 MVA, while
current load is approximately 900MWe. The Unit Auxiliary Transformer is capable of handling
full in-house loads before and after uprate.

5.3 Section 5.0 References

53.1 51-9037444-000, “CR-3 MUR Power Uprate (2609 MWt) BOP Electrical Systems
Review.”
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6.0  System Design (RIS 2002-03 Section VI Questions)

1. A discussion of the effect of the power uprate on major plant systems. For systems that
are bounded by existing analyses of record, the discussion should cover the type of
confirmatory information identified under Section II, above. For systems that are not
bounded by existing analyses of record, a detailed discussion should be included to
identify and evaluate the changes related to the power uprate. Specifically, this
discussion should address the following systems:

A. NSSS interface systems for pressurized-water reactors (PWRs) (e.g., main steam,
steam dump, condensate, feedwater, auxiliary/emergency feedwater) or boiling-
water reactors (BWRs) (e.g., suppression pool cooling), as applicable

B. containment systems

C. safety-related cooling water systems

D. spent fuel pool storage and cooling systems

E. radioactive waste systems

F. Engineered safety features (ESF) heating, ventilation, and air conditioning

systems

6.1  Response to RIS 2002-03 Section VI Questions

A comparison between operating requirements for the 2609 MWt MUR conditions generated by
the PEPSE heat balance and the 2568 MWt heat balance conditions demonstrates that the major
plant systems that meet the requirements identified in 4.1 above and discussed below have
sufficient design and operational margin to accommodate the MUR uprate.

A review of the FSAR (Reference 6.3.1) Chapter 14 accidents was performed to determine if the
analyses of record for CR-3 remained applicable and bounding for the power uprate. The results
of this review are described herein. It was concluded that the existing analyses as described in
the FSAR were performed with a bounding core power level or the consequences for a given
event were bounded by other analyses presented in the FSAR. Based on the results of this
review and in order to ensure protection for the high flux analytical limit of 2876 MWt, the
reactor over power limit value will be adjusted to reference the new Reactor Thermal Power
value of 2609 MWt. This will require a change from the current value of 112% RTP (2568
MWt) to 110.2% RTP (2609 MWt). This change maintains the reactor trip at the same net
power level modeled in the safety analysis. After accounting for Measurement Uncertainty,
instrumentation, and process errors, with the reduced heat balance uncertainty using the LEFM
CheckPlus™ system, the Technical Specification RPS High Flux trip allowable value can be
maintained at 104.9% of the new RTP with four reactor coolant pumps operating. These limits
are applicable when power range nuclear instrumentation is verified consistent with the heat
balance results calculated using the LEFM system for feedwater flow measurement. Specific
requirements for operation with inoperable LEFMs will be placed in CR-3 procedure CP-500.
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The individual systems are discussed in more detail below.
6.2.1 NSSS Interface Systems (RIS 2002-03 Section VI.1.A)
6.2.1.1 Main Steam (MS) System

The MS System performs the following safety functions; provides automatic isolation of the
OTSGs after a steam line failure, provides overpressure relief capacity in the event of accidents,
provides pressure control for decay heat removal in case of accidents, provides steam to the
Emergency Feedwater (EF) System as required for accidents and provides capability for RCS
cooldown following a steam generator tube rupture event. As discussed in Sections 4 and 5
above, the MS system will support the MUR and the safety functions of this system are not
impacted by the uprate. The MS System also functions during normal operation. While steam
flow increases with increasing power no changes in design are required and all parameters
remain within design. (Reference 6.3.2)

6.2.1.2 Steam Dump

The CR-3 equivalent of a steam dump system includes the Atmospheric Dump Valves (ADVs)
and Turbine Bypass Valves (TBVs).

6.2.1.2.1 Atmospheric Dump Valves

An ADV is located in each of the two Main Steam Lines, upstream of the MSIVs (MSV-25 in
Steam Line A-1 and MSV-26 in Steam Line B-2). The valve function is to provide a controlled
path for venting of main steam to the atmosphere. These valves were evaluated for power uprate
impact on three functions: (1) close to isolate containment; (2) open and modulate to relieve
steam to the atmosphere; and, (3) maintain pressure boundary to transport steam to safety and
non-safety related loads. There are no changes in function. Power uprate conditions are
bounded by existing design. The evaluation concludes the functional performance requirements
of the Main Steam ADVs will be unaffected by the power uprate. (Reference 6.3.2)

6.2.1.2.2 Turbine Bypass Valves

Four TBVs are located in the Main Steam lines downstream of the MSIVs. The Turbine Bypass
Valves are piston-operated globe valves which actuate in response to a hand generated signal or
an Integrated Control System (ICS) generated signal. The valves primary function is to maintain
stable turbine header pressure during load swing events. The flow rate is not being changed and
the function of the TBVs is not being changed. For the power uprate, the ICS control will use
the existing TBVs. Power uprate parameters are bounded by existing design conditions at 102%
(2619 MWt). There is no impact on the TBVs for the MUR power uprate. (Reference 6.3.2)

The MUR power uprate conditions remain bounded by the design basis of the CR-3 FSAR.

6.2.1.3 Condensate (CD) System
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The primary function of the CD system is to supply preheated condensate to the FW System.
The Condensate system was evaluated for a power uprate from 2568 MWt to 2609 MWt. The
uprate will have no impact on the design functions of the CD system. The condenser load
limiting back pressure is 9 inches of mercury (" Hg) absolute and the current maximum operating
pressure has been 3-4" Hg absolute. No design changes will be required. (Reference 6.3.2)

The feedwater heaters were evaluated and determined to be adequate for the 2609 MWt
operating conditions. No operational changes are required. The Condensate system analysis of
record is not impacted by the MUR power uprate. (Reference 6.3.2)

6.2.1.4 Main Feedwater (FW) System

The FW System provides isolation capability of the feedwater during accidents. It also provides
feedwater to the OTSGs during normal operation. The CR-3 accident analyses are discussed in
Sections 2 and 3 above. The safety functions of this system are not impacted by the uprate. In
addition, the main feedwater pumps and the booster pumps have been determined to have
adequate margin for a 1.6% power increase. The feedwater heaters were evaluated and
determined to be adequate for the 2609 MWt operating conditions. No changes in design are
required and all parameters remain within design. The FW system will therefore support a
power uprate to 2609 MWt. (Reference 6.3.2)

6.2.2  Containment Systems (RIS 2002-03 Section VI.1.B)

The containment systems include the building spray system, penetrations and hatches. The
building spray system’s functions are to remove fission products from the post-accident
containment atmosphere, and to assist in post-accident pressure and temperature control. The
safety function of the penetrations and hatches is to maintain containment integrity under
accident conditions. As indicated in Sections 2 and 3 above, the transients continue to be
maintained within design limits. As such, these systems are not impacted by the MUR.
(Reference 6.3.3)

6.2.3 Safety-Related Cooling Water Systems (RIS 2002-03 Section VI.1.C)
6.2.3.1 Decay Heat Closed Cycle Cooling (DC)

The DC System removes heat from the reactor core via the Low Pressure Injection/Decay Heat
system as well as various pumps and motors following a LOCA and transfers it to the Raw
Water (RW) system. The applicable CR-3 accident analyses were evaluated at 102% reactor
thermal power and bound the 1.6% power increase (Sections 2 & 3). Therefore, the safety
functions of this system are not impacted by the uprate. There are no design changes required.
As such, this system is not impacted by the MUR. (Reference 6.3.2)
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6.2.3.2 Nuclear Services Closed Cycle Cooling (SW)

The SW System removes heat from various safety-related equipment following ES actuation and
transfers this heat to the RW system. The applicable CR-3 accident analyses were evaluated at
102% reactor thermal power and bound the 1.6% power increase (Sections 2 and 3). Therefore,
the safety functions of this system are not impacted by the uprate. There are no design changes
required. As such, this system is not impacted by the MUR. (Reference 6.3.2)

6.2.3.3 Nuclear Services & Decay Heat Seawater (RW)

The RW System provides cooling water to the SW and DC Systems for heat removal during
accidents and normal operation. The CR-3 accident analyses were evaluated at 102% reactor
thermal power and bound the 1.6% power increase (Sections 2 and 3). Therefore, the safety
functions of this system are not impacted by the uprate. There are no design changes required.
As such, this system is not impacted by the MUR. (Reference 6.3.2)

6.2.3.4 Emergency Feedwater System (EF)

The EF System provides emergency feedwater in the event of loss of main feedwater. The CR-3
accident analyses were evaluated at 102% reactor thermal power and bound the 1.6% MUR
power uprate (Sections 2 & 3). There are no design changes required for the EF system to
operate at 2609 MWt. There are no design changes required. As such, this system is not
impacted by the MUR. (Reference 6.3.3)

6.2.4  Spent Fuel Pool Storage and Cooling Systems (RIS 2002-03 Section VI.1.D)

The principal function of the Spent Fuel (SF) system is to provide for the cooling and storage of
irradiated fuel. The system is described Section 9.3 of Reference 6.3.1. The functions of the
system were reviewed and were found to be unaffected by the MUR uprate. There are no design
changes required. As such, this system is not impacted by the MUR. (Reference 6.3.3)

6.2.5 Radioactive Waste Systems (RIS Section 2002-03 Section VI.1.E)

The Waste Decay (WD) system provides the means to sample, collect, process, store/hold, re-use
or release gaseous and liquid low-level effluents generated during normal operation. The WD
system consists of the gaseous waste disposal (WD-GW) and the liquid waste disposal (WD-
LW) sub-systems. These systems are discussed below.

6.2.5.1 Gaseous Waste Disposal (WD-GW)

The WD-GW system is used to control low-level gas releases to the environment, and to permit
the venting of excess gas to the Reactor Building in a post-accident situation. Portions of the
system are required to be operational and intact to provide containment isolation upon an
Engineered Safeguard (ES) actuation signal. This system is unaffected by the MUR uprate.
There are no design changes required. As such, this system will support the MUR. (Reference
6.3.3)
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6.2.5.2 Liquid Waste Disposal (WD-LW)

The WD-LW system is required to collect, store and process, for disposal or reuse, radioactive
liquid waste. The WD-LW system provides a means to process radioactive liquid waste prior to
release. The WD-LW system tank volumes and processing components (i.e., demineralizers and
filters) capacity are adequate to process radioactive liquid waste prior to release. The volume of
liquid waste is primarily dependent on RC bleed and SG draindown as well as leakage from
various components; the volume generated during normal operation is not expected to change
due to the uprate. However, the activity of fission products in the liquid waste is dependent on
the power level and will increase slightly due to the uprate. However, the impact of the higher
activity on the operation of the WD-LW system will not be significant. The resins in the
demineralizers may require replacement or regeneration at slightly higher frequencies, which
would affect the volume of generated solid waste slightly, but this would not be a constraint to
implementing the uprate. There are no design changes required. As such, this system will
support the MUR. (Reference 6.3.3)

6.2.6 Engineered Safety Features (ESF) Heating, Ventilation and Air Conditioning
Systems (RIS 2002-03 Section VI.1.F)

The ESF Heating, Ventilation, and Air Conditioning Systems remain bounded by the design
basis (102% of 2568 MWt) of the CR-3 FSAR (Reference 6.3.1) for MUR power uprate
conditions. The CR-3 accident analyses were evaluated at 102% reactor thermal power and
bound the 1.6% power increase (Sections 2 and 3). Therefore, the safety functions of these
systems are not impacted by the uprate. There are no expected changes in containment cooling
operation at the MUR uprate power level. The containment accident analysis has been
performed at a bounding power level with the containment air coolers and fan flow rates and
found to be acceptable. The containment cooling system has adequate margin to cool the
containment at MUR conditions. There are no design changes required for any of the ESF
Heating, Ventilation, and Air Conditioning Systems. As such, these systems will support the
MUR. (Reference 6.3.4)

6.3 Section 6.0 References

6.3.1 CR-3 Final Safety Analysis Report, Rev. 30.1.

6.3.2 51-9036486-000, “CR-3 MUR Power Uprate (2609 MWt) BOP Mechanical Systems
Review.”

6.3.3 51-9041016-000, “CR-3 MUR Power Uprate (2609 MWt) NSSS Mechanical Systems
Review.”

6.3.4 51-9036250-000, “Crystal River 3 MUR HVAC System Evaluation Report.”

7.0 Other (RIS 2002-03 Section VII Questions)

L. A statement confirming that the licensee has identified and evaluated operator actions
that are sensitive to the power uprate, including any effects of the power uprate on the
time available for operator actions.

1. A statement confirming that the licensee has identified all modifications associated with
the proposed power uprate, with respect to the following aspects of plant operations that
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are necessary to ensure that changes in operator actions do not adversely affect defense in
depth or safety margins:

A. emergency and abnormal operating procedures
B. control room controls, displays (including the safety parameter display system)
and alarms
C. the control room plant reference simulator
D. the operator training program
2, A statement confirming licensee intent to complete the modifications identified in Item 2

above (including the training of operators), prior to implementation of the power uprate.

3. A statement confirming licensee intent to revise existing plant operating procedures
related to temporary operation above “full steady-state licensed power levels” to reduce
the magnitude of the allowed deviation from the licensed power level. The magnitude
should be reduced from the pre-power uprate value of 2 percent to a lower value
corresponding to the uncertainty in power level credited by the proposed power uprate
application.

4. A discussion of the 10 CFR 51.22 criteria for categorical exclusion for environmental
review including:

A. A discussion of the effect of the power uprate on the types or amounts of any
effluents that may be released offsite and whether or not this effect is bounded by
the final environmental statement and previous Environmental Assessments for
the plant.

B. A discussion of the effect of the power uprate on individual or cumulative
occupational radiation exposure.

7.1 Response to RIS 2002-03 Section VII Questions
7.1.1 Operator Actions (RIS 2002-03 Section VII.1)

Operator actions that are sensitive to the power uprate, including any effects of the time available
for operator actions are being reviewed. It is anticipated that the Operator Actions required to
support the MUR uprate will be bounded and supported by the current analysis. It is anticipated
that the power uprate will require no additional operator actions, that the additional time required
to perform certain operator actions will have no adverse effects and that the time available for
critical operator action has not been reduced. FPC will inform the NRC if there are any operator
actions that change these conclusions.

7.1.2 Modifications Associated With the Power Uprate (RIS 2002-03 Section VIL.2)
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7.1.2.1 Emergency and Abnormal Operating Procedures (RIS 2002-03 Section VIL.2.A)

Emergency and Abnormal Operating Procedures (EOPs and AOPs) will be reviewed for
potential impact from the proposed power uprate. No adverse impact on these procedures with
this power uprate is expected. Any EOP changes will be documented and implemented as part
of the Engineering Change process.

7.1.2.2 Control Room Controls, Displays (including safety parameter display system) and
Alarms (RIS 2002-03 Section VII.2.B)

The following changes/modifications are associated with implementation of the power uprate
that affect control room controls:

e Power Production Heat Transfer will be increased slightly but within the ability of the
operator to maintain prescribed parameters less than the required limits, thus having no
adverse effect on defense in depth or safety margins.

¢ Cooldown time on Decay Heat is increased slightly, which increases the amount of time
the operators must control the cooldown of the RCS. The increase in the amount of time
Decay Heat is controlled is within the ability of the operators thus, having no adverse
effect on defense in depth or safety margins.

o Changes to be made to the calibration of the nuclear instrumentation due to power uprate
will be accommodated by corresponding changes being made to the Integrated Control
System (ICS) due the range of the instruments remaining the same whether maintaining
2568 MWt or 2609 MW?t. The change in nuclear instrumentation calibration will have no
effects on any control room controls or the operator’s ability to monitor core power
production, thus having no adverse effect on defense in depth or safety margins.

e Required changes to the settings of the pre-identified ICS modules are associated with
maintaining the plant within normal operating parameters, thus having no adverse affect
on defense in depth or safety margins.

The following modifications are associated with implementation of the power uprate that affect
operator displays (including Safety Parameter Display System):

e The Fixed Incore Monitoring System functions may require changes to the plant
computer software. The software changes will be transparent to the operators; their
response to abnormal indications by the software will remain unchanged, thus having no
adverse affect on defense in depth or safety margins.

o The AULD Panel PC displays will be modified to provide both the improved calorimetric
and the existing calorimetric values. The Operator will use the modified AULD display
to select which calorimetric to be used in the AULD as the controlled parameter used to
establish thermal demand. The AULD display, in conjunction with the plant annunciator,
will also alert the Operator when the AULD has automatically transferred out of
Automatic upon the detection of a sufficient differential in the available secondary heat
balance calculations. The Operator will not be allowed by the AULD logic to return the
AULD to Automatic using the improved calorimetric as long as this differential exists.
The AULD will be allowed to be placed in Automatic using the existing calorimetric with
a maximum core thermal power setpoint of 2568 MWt.
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The following modifications are associated with implementation of the power uprate that affect
alarms:

e A control room alarm has been added to alert the operators when the LEFM system has
self diagnosed a condition that has resulted in an internal alert or failure.

The following modifications are required to support the MUR but are not expected to otherwise
have significant operational impact:

Installation of the Caldon system.
Addition of new Feedwater and Main Steam pressure and Main Steam Temperature
instrumentation.

e Modification of AULD software.

7.2.2.3 Control Room Plant Reference Simulator (RIS 2002-03 Section VIL2.C)

The Control Room plant reference simulator will be modified due to this uprate. While there is
minimal impact on plant response due to this uprate, changes are needed to be properly modeled
on the simulator. These include modifying Integrated Control System function curves to match
the increased power output of the plant as well as the equipment modifications discussed above.
The simulator modifications will be completed in time for operator training support.

7.2.2.4 Operator Training Program (RIS 2002-03 Section VII.2.D)

The Operations Department has been integrated into the uprate process. An Operations
Department representative has been assigned to the uprate team. The design change process
requires the Operations Department review and sign-off on design change packages.

The Operator Training program will need to be modified due to this uprate. While there will be
minimal impact due to this uprate, changes are being made that the Operator will need to be
properly trained on. Training on operation and maintenance of the Caldon LEFM CheckPlus™
System, will be developed and completed prior to implementation of the MUR.

7.2.2.5 Confirmation of Intent to Complete Modifications and Training (RIS 2002-03
Section VII.3)

FPC will complete all modifications identified above (including the training of operators), prior
to implementation of the power uprate.

7.2.3 Confirmation of Intent to Revise Operating Procedures Related to Power Levels
(RIS 2002-03 Section VII.4)

FPC will revise existing plant operating, maintenance, alarm response, and other procedures to
reflect the modifications noted above, as well as appropriate administrative controls necessary to
assure timely response to loss of equipment availability.

7.2.4 10 CFR 51.22 Discussion (RIS 2002-03 Section VIL5)

10 CFR 51.22(c)(9) provides criteria for, and identification of, licensing and regulatory actions
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eligible for categorical exclusion from performing an environmental assessment. A proposed
amendment to an operating license for a facility requires no environmental assessment if
operation of the facility in accordance with the proposed amendment would not: (A.1) involve a
significant hazards consideration; (A.2) result in a significant change in the types or significant
increase in the amounts of any effluents that may be released offsite; or, (B) result in a
significant increase in individual or cumulative occupational radiation exposure.

7.2.5.1  Environmental Assessment (RIS 2002-03 Section VIL5.A)

It has been determined that this License Amendment Request (LAR) meets the eligibility criteria
for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(c), no
environmental impact statement or environmental assessment needs to be prepared in connection
with the issuance of the proposed license amendment. The basis for this determination is as
follows:

1. The proposed license amendment does not involve a significant hazards consideration as
described previously in the no significant hazards evaluation (Attachment 1) for this LAR

2. The proposed changes will allow CR-3 to operate at an uprated power level of 2609
Megawatts Thermal (MWt). This represents an increase of approximately 1.6 percent over
the current 100 percent power level of 2568 MWt.

The proposed changes do not significantly impact installed equipment performance or require
significant changes in system operation. Changes in maintenance and operational practices will
not impact the release of solid, liquid or gaseous effluents. The specific activity of the primary
and secondary coolant is expected to increase by no more than the percentage increase in power
level. Therefore, the amount and specific activity of solid waste is not expected to change
significantly.

Gaseous and liquid effluent releases are expected to increase from current values by no more
than the percentage increase in power level. Offsite release concentrations and doses will
continue to be maintained within the limits of 10 CFR 20 and 10 CFR 50, Appendix I, in
accordance with the requirements of the CR-3 Offsite Dose Calculation Manual (ODCM). The
ODCM contains offsite dose calculation methodologies, the radioactive effluent controls
program, and radiological environmental monitoring activities. The ODCM contains the
methodologies and parameters used in the calculation of offsite doses resulting from radioactive
gaseous and liquid effluents, the methodologies and parameters used in the calculation of
gaseous and liquid effluent monitoring alarm and trip setpoints, and the controls for maintaining
the doses to members of the public from radioactive effluents as low as reasonably achievable in
accordance with 10 CFR 50.36a. The proposed changes will not result in changes in the
operation or design of the gaseous, liquid or solid waste systems, and will not create any new or
different radiological release pathways.

Therefore, the proposed license amendment will not result in a significant change in the types or
increase in the amounts of any effluents that may be released off-site.

7.2.5.2 Environmental Assessment (RIS Section 2002-03 Section VII.1.5.B)

The proposed changes will not cause radiological exposure in excess of the dose criteria for
restricted and unrestricted access specified in 10 CFR 20. Radiation levels in the plant are
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expected to increase by no more than the percentage increase in power level. Individual worker
exposures will be maintained within acceptable limits by the CR-3 as-low-as-reasonably-
achievable (ALARA) program. Therefore, the proposed license amendment will not result in a
significant increase to the individual or cumulative occupational radiation exposure.

8.0  Changes to Technical Specifications, Protection System Settings, and Emergency
System Settings (RIS 2002-03 Section VIII Questions)

1. A detailed discussion of each change to the plant’s technical specifications, protection
system settings, and/or emergency system settings needed to support the power uprate:

A. a description of the change

B. identification of analyses affected by and/or supporting the change

C. justification for the change, including the type of information discussed in Section
3, above, for any analyses that support and/or are affected by change

8.1  Response to RIS 2002-03 Section VIII Questions

8.1.1 There will be no technical specification changes resulting from this LAR, other than the
changes to Section 1, DEFINITIONS, and Section 5.2.6.20, Containment Leakage Rate
Testing Program.

8.1.2 There will not be any protection system or emergency system setpoint changes resulting

from this LAR, although several instruments will require rescaling in order to support
implementation of this LAR
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PURPOSE AND SUMMARY OF RESULTS. -

PURPOSE
The objective of this calculation is to determine the full-power reactor core power uncertainty value, also referred to as the “heat balance

uncertainty,” for Crystal River Unit 3 (CR-3) based on the installation of CALDON ultrascnic feedwater flow metering equipment and other
new secondary side instruments and equipment. The “Square Root Sum of the Squares” (SRSS) approach will be used in this calculation
along with request from CR-3 to apply some of the uncertainties as “biases” (algebralcally added to the SRSS total) This caiculation wili
also (1) predict the nominal RC pump heat into the RCS and the uncertainty associated with pump heat, and (2) the energy added to the

MU tank flow from the makeup pump.

RESULTS
The ASME Performance Test Code Methodology was used to calculate the expected core thermal power uncertainty to be achieved using

the Caldon CheckPlus™ System ultrasonic flow meter. The analysis concluded that using the following instrument uncertainty values, the
core thermal power uncertainty would be 0.394% of 2608 Mwt, thus allowing a power uprate of 1 6% to be pursued. The feedwater flow
and temperature measurement is the bulk of this uncertainty (0 34% absolute and ~84% of the total uncertainty) The new steam
temperature/pressure instrumentation results in ~4% of the total uncertainty and the steam pressure measurement uncertainty is ~1% of
the total. The RC pumps energy uncertainty, ambient loss uncertainty and an atmospheric pressure correction uncertainty were chosen to
be treated as a bias (algebraically added and not SRSS) and they are ~11% of the total uncertainty (see Attachment 1). After the final
feedwater flow/temperature uncertainty is determined for the CR-3 specific equipment (post fabrication testing), the total uncertainty may be

reduced
Other pertinent output of this calculation include (1) the RC purnp power (to be used in the HB equation) Is 20.96 MW, (2) the temperature

increase due to the MU pump to be added to the makeup measured temperature is 5.6F, (3) the pressure to be used for MU enthalpy is a
constant (2400 psia), and the letdown pressure will be the measured RCS pressure minus 20 psi (noting that this input has essentiaily no

impact on the final HB uncertainty).

Revision 1 replaces revision 0 (editorial changes).
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1.0 PURPOSE

The objective of this calculation is to determine the full-power reactor core power uncertainty
value, also referred to as the “heat balance uncertainty,” for Crystal River Unit 3 (CR-3) based on
the installation of Caldon ultrasonic feedwater flow metering equipment and other new secondary
side instruments and equipment. The “Square Root Sum of the Squares” (SRSS) approach will
be used in this calculation along with request from CR-3 to apply some of the uncertainties as
‘biases” (algebraically added to the SRSS total). This calculation will also (1) predict the nominal
RC pump heat into the RCS and the uncertainty associated with pump heat, and (2) the energy
added to the MU tank flow from the makeup pump.

2.0 ASSUMPTIONS

21 Key Assumptions
There are no key assumptions that need to be verified to use the resuits of this calculation. The
assumptions used in these calculations are presented in this section.

2.2  Other Assumptions

(1) Since CR-3 will modify the Automatic unit load demand (AULD) to simulate the online
computer program “Fixed Incore Detector Monitoring System” (FIDMS - to be installed),
this heat balance uncertainty will be applicable to the heat balance performed in both
calculations.

(2) All the uncertainties discussed herein are in absolute values (i.e., psi absolute for steam
pressure at the maximum possible value, not percent of full power pressure). Therefore,
the full power values are not pertinent to the uncertainty values. However, since the
partial derivatives used in the uncertainty calculation require approximate full power
values, they will be presented or calculated herein. Since these derivatives (i.e., 6H/5Trw)
will not change significantly within 10% of the anticipated values, these approximate plant
values at full power are acceptable.

3 Letdown mass flow rate will be assumed equal to makeup (MU) plus seal injection (SI).
This is a reasonable steady state assumption since pressurizer level is essentially
constant. Also, since the contribution of the MU/LD energy to the total heat balance
uncertainty is ~0.5% after SRSS (~0.5% of 0.39% or 0.002% of the total HB uncertainty),
a small variation in the MU vs. LD flow will be negligible on the final uncertainty.

4) Since the ambient RCS loss is not a “measured” value and therefore has no ‘instrument”
uncertainty, the uncertainties associate with this value will be estimated in this document.
CR-3 has requested that the ambient heat loss uncertainty be applied as a bias and not be
SRSS with the other random uncertainties.

(5) The RC pump heat into the RCS is based on the brake horsepower test values of the
original pump impellers. Based on BHP test data from different Byron Jackson (BJ)
pumps at CR-3 and other B&W plants, it is assumed that the BHP of replacement
impellers at CR-3 (also made by BJ) are very similar to be the original BJ impellers
(tested). The similarity of BJ pump impellers is shown below.

6) The pump power input is based on the BHP test data which in turn is based on cold leg
temperature, pump flow rate, and any test instrument uncertainty. The uncertainty in the
BHP (impeller characteristics) will be based on the uncertainty in the testing
instrumentation (of which DB-1 and ANO-1 testing accuracies were found and used for

4
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CR-3). The RC flow uncertainty on BHP at CR-3 is shown below to be negligible. Since
lower cold leg temperatures are conservative for the BHP power in the HB equation, the
actual BHP at full power will be based on a maximum expected cold leg temperature (in all
four cold legs) at full power. This is 559F (2F greater than the nominal expected 557F).

(7) Water/steam properties in AULD will be made to be essentially identical to the values
generated in FIDMS and therefore no uncertainties or adjustments will be needed to
account for water/steam properties. Water properties used in the file are based on
Reference 12 which is also the basis for the 1997 ASME published values (noting that the
IFC-67 standard used in the ASME 1967 version has been declared obsolete by the
ASME).

(8) The 14.7 psi (22.93 in Hg) constant added to the gage pressure to convert to absolute
pressure (psia) will vary slightly as atmospheric pressure varies. CR-3 has chosen to
address this error and apply it as a bias (not a random, independent uncertainty).
Attachment 4 shows a summary of 7 years worth of average barometric pressure
indications in central Florida (as provided by CR-3). This data shows the maximum
pressure in this time period was 0.67 in Hg greater than 29.93 and CR-3 has chosen to
bias this impact in the HB uncertainty. It is applied only for steam properties only since
this pressure difference will impact FW enthalpy or RCS cold leg enthalpies insignificantly.
Should all the steam pressure transmitters be calibrated during a high atmospheric
pressure, the steam pressure could be in error by .67 in Hg (.33 psi). Using the 1.29E6
BTU/hr/psi (1.284E6 calculated in section 5.0 below), this is an error of 425700 BTU/hr.
This results in a HB uncertainty of 4.257E5/8.905E9 BTU/hr or .000048 (.0048%).

(9 The FW pressure has previously never been measured near the SG inlet at CR-3 and
therefore no plant data is available for the nominal full power value (at the new FW
pressure instrument is located at the FE-34A and FE-34B flow measurement locations).
The indicated full power FW pressure is estimated to be ~980 psia at the new
measurement location (engineering judgment). This does not impact the uncertainty on
this pressure since it is based on 1200 psig (maximum range pressure). Also, since the
partial derivative used for the impact on heat balance is based on a range from 925 to
1025 psia, this assumption will have no impact on the partial derivative and consequently
no impact on the final HB uncertainty.

(10) Reference 8 shows the expected steam pressure at the bundle outlet is 930 psia.
Reference 9 shows that the pressure drop from the tube bundle outlet through the SG
nozzle is ~5 psid. The velocity head in the steam pipe is ~5 psi. This results in a steam
pressure of ~920 psia in the piping just outside the SG. Note that the uncertainty for this
value is conservatively based on 1000 psig (and not percent of full power) and therefore
this parameter is presented only to show expected range at full power. This is used only to
determine the partial derivatives. These partial derivatives will not change substantially in
the 800-1000 psi range and is therefore an acceptable assumption for this calculation.

(11)  No “pressure” location correction is needed for the steam temperature indication since
they are assumed to be within ~2 to 3 feet of the steam pressure indication. This
assumption has been verified verbally and the appropriate drawing will be referenced
when it is available.

(12)  These uncertainty calculation are for the Caldon LEFM equipment fully operational (not in
the maintenance mode).
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3.0 METHODOLOGY

A discussion of heat balance uncertainty methodology used for the CR-3 heat balance uncertainty
is presented herein. This information is presented to show the acceptability of the “Square Root
Sum of the Squares’ (SRSS) approach for this type of calculation. Some of the uncertainties
were chosen to be biased uncertainties (a non-random constant error in the HB equation).

31 Industry Standard

The ASME provides a standard methodology for estimating instrument-related uncertainties,
Reference 1. Both individual instruments as well as resultants from multiple instruments are
treated in this reference.

3.2 AREVA NP Experience

AREVA NP has performed secondary heat balance calculations including uncertainty calculations
for secondary thermal power, core thermal power, and RCS flow for a number of B&W plants.
The methodology used in these calculations is consistent with those of the ASME, Reference 1.
The governing equation is presented and then differentiated with respect to the contributing
measurements. The products of the partial derivatives and individual measurement uncertainties
are squared, summed, and then square-rooted to solve for the core thermal power uncertainty.
For example, from Reference 6, the uncertainty in steam generator secondary power is:

E(Q) = [(0Q/0Wsy X ena)? + (BQ/BT, X £15)% + (BQU8 Ty X 870)° + (BQUOPs X £ps)” + (OQ/OP4y X €pr)]°°

Where
E(Q) = steam generator thermal power uncertainty
Q = steam generator thermal power

Wfw = feedwater flow

Ts = steam temperature
Tfw = feedwater temperature
Ps = steam pressure

Pfw = feedwater pressure

& = measurement uncertainty for feedwater flow, feedwater pressure, feedwater
temperature, steam pressure, and steam temperature

Since the FW flow and temperature uncertainties were combined by CALDON (Attachment 2) into
one power uncertainty (swsy7) in BTU/hr, the equation becomes

E(Q) = [ ewnr)? + (0Q/8Ts X &15)? + (BQ/OPs X gps)? + (0Q/OPs X epra) 2]
The nominal heat balance uncertainty would be:

Ez (Core) =[EQ2 + ERCpump energy2 + Eambient heat Ioss2 + EMakeuplletdownZ] if all Components were as_sumed
independent and random (with the secondary heat balance “Eq * comprising the large majority of
the uncertainty).

Since the measured pressures (in particular the steam pressure) require a conversion to psia by
adding the atmospheric pressure, CR-3 has requested an atmospheric pressure uncertainty be
added to this calculation. They also requested that the ambient heat loss uncertainty and the RC
pump energy uncertainty be treated as bias error (added algebraically to the SRSS error).

This final error in the heat balance uncertainty equation will be

E (Core> =[E02 + EMakeup/letdownz]05 + Eambient heat foss T EAtmos press + ERC Pump
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3.3  Crystal River 3 Heat Balance Equations

Crystal River 3 uses software in the AULD module to calculate core thermal power. This

calculation is based on the following equation:

Q core =Wy, (HSA = Hyy, )"’ W s (Hsa —H )+ O1p-mv — Grer T Qioss

Where;

Wewa, Wrns Feedwater flows in Loop A & B

Hsa, Hrwa: Hse, Hrwg Steam & feedwater enthalpies for Locps A & B
Quo.mu Heat loss due to primary side letdown flow
Qgrep Heat added due to RC pumps

Qross Ambient heat losses from the RCS

3.4 Crystal River 3 Heat Balance Instruments

A listing of Crystal River 3 AULD computer points that are input to the current core thermal power

calculation is provided for information In Table 1.

Table 1 - Crystal River 3 Heat Balance Input Listing

Instrument Description Units Range
FW 1 COMP FLOW, Caldon KPPH *
FW 2 COMP FLOW, Caldon KPPH *
RCS LETDOWN FLOW GPM 0-160 (Ref. 25)
RCS PRESSURE PSIG | 1700-2500 (Ref 15,19)
TEMP @ LETDOWN FLOW MEASUREMENT Deg F 0-200(Ref. 23)
MAKEUP TEMPERATURE (AT MU TANK) Deg F 40-200(Ref. 23)
LETDOWN TEMPERATURE (AT CL LD NOZZLE) Deg F 520-620(Ref. 24)
SG 1 FW PRESS FW-297-PT PSIG 600-1200(Ref. 7)
SG 1 OUT STM PRESS, MS-114-PT PSIG 800-1000(Ref. 4)
SG 1 OUT STM PRESS, MS-115-PT PSIG 800-1000(Ref. 4)
SG 2 FW PRESS FW-298-PT PSIG 600-1200(Ref. 7)
SG 2 OUTLET STM PRESS, MS-116-PT PSIG 800-1000(Ref. 4)
SG 2 OUTLET STM PRESS, MS-117-PT PSIG 800-1000(Ref. 4)
SG 1 QUTLET STM TEMP MS-001-TE1,MS-001-TE2 Deg F To 610F(Ref. 5)
8G 1 OUTLET STM TEMP MS-002-TE1,MS-002-TE2 Deg F To 610F(Ref. 5)
SG 2 QUTLET STM TEMP MS-003-TE1,MS-003-TE2 Deg F To 610F(Ref. 5)
SG 2 QUTLET STM TEMP MS-004-TE1,MS-004-TE2 Deg F To 610F(Ref. 5)
SG 1 FW TEMP Caldon Deg F >250F
SG 2 FW TEMP Caldon Deg F >250F

*The range of this instrument (at the specified accuracy) is limited only to the feedwater being above 250°F

(Reference 3)

4.0 INPUTS TO THE UNCERTAINTY EVALUATION

The inputs to the final heat balance uncertainty are (1) instrument uncertainties, (2) non
instrument uncertainties (pump heat, ambient losses, atmospheric pressure), and (3) the full

7
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power partial derivative. These three groups of inputs are taken from references or calculated
below.

41 Referenced Instrumentation Inputs

411 CALDON Equipment

The Caldon LEFM CheckPlus™ System ultrasonic feedwater flow meter provides a measurement
of the feedwater flow and feedwater temperature (Reference 17) with appropriate reference page
in Attachment 2. The preliminary values used are for the combine temperature and flow
uncertainty converted to a power uncertainty:

Feedwater Flow Rate Combined with Feedwater Temperature Uncertainty = 10.34% of nominal
Power

This uncertainty is based on the total power (both SGs combined).

Note that the instrument specific value is expected to decrease when final testing of these
instruments is performed. The value used herein is @ nominal (maximum) value expected.

4.1.2 New CR-3 Installed Instrumentation

The following uncertainties for steam temperature, steam pressure, and feedwater pressure were
provided by Crystal River 3, References 4 (pg 6), 5 (pg 6), and 12. These are new
instrumentation installed at CR-3.

The feedwater pressure instrument is in the FW piping approximately 150 feet (with pressure
losses due to friction and ~10-20 elbows) before the feedwater ring header and at the same
approximate elevation (see Assumption 9). The FW pressure at the point where primary energy
is being added (at the spray nozzle) is the most correct pressure to use for the FW enthalpy,
however, the FW enthalpy dependency on FW pressure is very small and the location of the
pressure input will not change the heat balance significantly. This DP will have no impact on the
partial derivatives calculated herein for the final heat balance uncertainty.

The steam pressures and temperatures are measured approximately just before the piping to the
MSSVs (4 places). The pressure at point where primary energy stops being added to the FW is
just inside the SG steam nozzles will be ~10-12 psi higher than the measured point. This change
will not impact the heat balance as long as the pressure and temperature are measured at
approximately the same location (which it is based on assumption 11) and therefore will have no
impact on the final heat balance uncertainty.

Steam Temperature Uncertainty (per instrument) = £2.02°F (up to 810°F) (see Reference 5, eight
Indications per Table 1).

Steam Pressure Uncertainty = £4.57 psi (uncertainty of maximum range [200 psid] at 1000 psig
with four indications per Table 1, and Reference 4).

Feedwater Pressure Uncertainty = 7.11 psi (per FW line at maximum range [600 psid] at 1200
psig and one indication per Table 1, and Reference 7). As discussed above in the assumptions
section, the atmospheric pressure change will be insignificant on this portion of the calculation.

The steam temperature is monitored by eight RTDs. There are two RTDs at each measurement

location and the combined uncertainty using the square root sum of the squares is (2+2.02%)°%2

or 1.43°F in each location. Since both SG outlet pipe temperatures are the same, combining the
8
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two pipes results in (2*1.43%)°°2 or 1.01°F uncertainty for each SG. Combining the two pressure
sensors for each SG, the uncertainty is (2*4.57%)°%/2 or 3.23 psi uncertainty for the total heat
balance per SG.

Summarizing the Total Uncertainty of pressure and temperature per SG (statistically combining
the two steam line values)

Steam Temperature (per SG) = +£1.01°F (up to 610°F)
Steam Pressure (per SG) = +3.23 psi (up to 1200 psig)

Feedwater Pressure has only one indication and will not change from above (7.11 psi)

Since the FW flow and temperature uncertainties are for both SGs (total RCS uncertainties), as
are the letdown flow, RC pump uncertainties, the other secondary heat balance parameters will
also be calculated for both SGs. Therefore, when the heat balance is performed on the entire

RCS, all the secondary side instruments can be used (and statistically combined again). The
resulting uncertainties are;

Total Uncertainty (statistically combining the two steam line values)
Steam Temperature (total both SGs) = 0.71°F (up to 610°F)
Steam Pressure (total both SGs) = 2.28 psi (up to 1000 psig)
Feedwater Pressure (total both SGs) = 5.03 psi (up to 1200 psig)

4.1.3 Letdown/Makeup Energy

The letdown energy is based on the letdown flow times the LD-MU energy (enthalpy). The
equation for this uncertainty is;

E(QLD) = [(5Q/8W._D X 8W|_[))2 + (8Q/6TLD X ETLD)Z + (6Q/6TMU X STmu)z + (6Q/6PLD X SPLD)Z ]0'5
This assumes that the MU plus SI flow (Ib/hr) is equal to the letdown flow (see assumption 3).
Where

E(Qp) = Letdown energy loss uncertainty
Q. = Letdown thermal power Loss

W= Letdown Flow (mass flow)

T = Letdown temperature (Cold leg temperature)

Tmy = Makeup temperature

Po = Letdown Nozzle Pressure in RCS

g = measurement uncertainty for letdown flow, letdown temperature, and makeup
temperature.

Temperature Inputs

The makeup temperature is a measured parameter, however HPI/MU pump heat added at the
typical flow rates is not insignificant. Reference 20 shows the MU/HPI pump curves at CR-3. The
pertinent data from these curves is the efficiency and total head. Reference 21 notes that the
minimum allowed pump flow (recirculation back to the MU tank) is 100 gpm. With the nominal
35000 Ib/hr MU/SI flow rate (see Table 2 below), this is also ~70 gpm SI/MU flow resulting in 170
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gpm total pump flow. At 170 gpm Reference 20 shows the pump efficiency is between 49% and
52% and a pump head of 6400 ft.

Per Reference 22, the pump heat input is calculated as
T(degree rise) = [total head (ft)}/778 (1/efficiency -1)
T1=6400/778(1/5~1)=8.22x 1= 8.2F

At 240 gpm pump flow (~140 gpm LD flow),
T2 ~6000/778(1/.58-1)=7.7 x0.72 = 5.6F

Therefdre, since high LD/MU energy is conservative for the core power calculation, and low MU
temperature results in high MU/LD energy, 5.6F will be a constant added to the measured MU
temperature to account for pump heat.

Reference 23 calculates the maximum uncertainty on the measured MU temperature at +/-4.82F
(increasing to 5.0F per Table 4 below).

The letdown temperature is the cold leg temperature and the uncertainty is based on the full span
of 100F (620F-620F) and is 3.42F per Reference 24. As discussed below, this will be rounded
up to 4F in the uncertainty calculation.

Pressure Inputs

The MU pressure is essentially at the MU pump discharge where the ~5.6F temperature energy is
added to the MU water. This is typically atmospheric pressure plus the pump head or between
2350 and 2400 psia. At 110F MU temperature’, 2350 and 2400 psia, the enthalpies are 84.106
and 84.235 BTU/Ib. At 557F LD temperature and, 2230 psia LD pressure, the enthalpy is
555.993 BTU/Ib. The LD-MU enthalpy difference is 471.887 BTU/Ib at a 2350 psia MU pressure
and 471.758 BTU/Ib at a 2400 psia MU pressure. This is 471.758/471.887 = .99973 difference in
the total MU/LD energy (typically ~3 Mwt) or ~.0008 Mwt which is insignificant relative to the 2609
- MWt core power. Therefore, a constant pressure of 2400 psia along with the measured MU
temperature (plus a constant 5.6F) will be used to determine the MU enthalpy.

In order to be consistent with FIDMS, the letdown pressure is the measured pressure (measured
at the “A” hot leg tap) minus ~20 psi (the reduction in pressure after passing through the SG at full
power plus an elevation pressure increase) to the let down nozzle. The uncertainty in the LD
pressure per Reference 19 is 22.48 psi, (use 23 psi). This uncertainty and location correction will
essentially have no impact the final HB uncertainty and since even +/- 100 psi will not impact the
HB uncertainty (see discussion on MU pressure), no further discussion will is required on this
parameter.

Flow Inputs

The HB equation requires mass flow (Ib/hr) and the measured flow at CR-3 is volumetric (gpm).
This will introduce two uncertainties associated with LD flow, one in the measurement of GPM
and one in the measurement of the temperature (needed to convert to Ib/hr). The maximum flow
uncertainty from Reference 25 is 6.77 gpm (based on the maximum flow of 160 gpm). The
maximum temperature uncertainty on the location where the flow is measured is 5.64F

! This is an assumed nominal temperature (see assumptions 2) at the MU pump discharge and is used only for relative
difference in heat inputs.
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(Reference 23) based on the maximum range temperature of 200F. At a typical maximum LD
temperature of ~135F, 5.64F will impact the density by 61.5 Ib/ft* [135F, 150 psia)/61.6 Ib/t®
[129F, 150 psia] =0.999. At a maximum of 140 gpm flow (see Reference 25), this is 0.001 x 140
~ 0.2 gpm. Therefore, the flow uncertainty will be 6.77 + 0.2 = 7 gpm. This temperature
uncertainty is essentially a bias added to the flow measurement uncertainty (and not SRSS with
the flow measurement).

41.4 Ambient Heat Losses

Reference 6 estimated an ambient loss uncertainty at 2.5E6 BTU/hr (out of 5.12E6 BTU/hr [1.5
MWIH] estimated total heat loss). This uncertainty is essentially 50% of the expected maximum
heat losses predicted in Reference 16 (which already had ~+20% uncertainty included in the 1.5
MWt) and was based on engineering judgment and has no analytical basis. The 0.75 MWt
uncertainty? was a conservatively high estimate added again to this ambient loss since it did not
impact the final HB uncertainty when it was SRSS with the other plant parameters. CR-3 has
chosen to treat this uncertainty as a bias of 0.75/2609 = .00029 or 0.029%.

Note that this ambient loss does not include pressurizer ambient losses because the pressurizer
heaters cycle on to compensate for these losses.

4.2  Calculated Uncertainty Inputs

4.21 RC Pump Heat [nput and Uncertainty

The brake horsepower is a function of flow (gpm) and temperature and is the total energy the
impeller puts into the water and is a published (test) value of each original impeller at CR-3. The
temperature function is the density difference between the test temperature and the temperature
expected during operation (at 100% power). The flow function is shown in the following curves
based on the test data. Note that the impellers were designed to have the approximate peak BHP
at the expected flow and at this flow, the BHP is relatively steady (not changing significantly in a
+/- 2% flow range). The attached BHP Curves (test data) originally installed at CR-3 show the
following (Attachment 3 shows original data transcribed for clarity). Some conclusions drawn from
this data are;

1. The BHP was apparently designed to peak at approximately the initial design flow (~90000
gpm)

2. Each impeller provides approximately the same total energy at 96720 gpm (CR-3 best
estimate flow at power) or ~5.24 MW (or 1.8E7 Btu/hr, ~7030 brake horsepower) per
pump. This is the average of 12 BJ pump impellers shown below. This results in a best
estimate total energy is 20.96 MWt (or 7.16E7 Btu/hr) for the 4 pumps.

3. A 2°F difference in Tcold is equivalent to ~0.008 MWt per pump or ~0.03 MW for 4 pumps
and a +/- 2% difference in RCS flow will not change BHP significantly (4-pump only).

Density correcting the test data to 556°F and 558°F (the range of cold leg temperatures expected
at CR-3 at full power and 2250 psia) are;

2 This uncertainty was based on the judgment that any instrumentation used to actually measure/calculate
the primary system ambient losses would likely have less than the 0.75MWi random uncertainty (since it is
approximately +/- 50% of an anticipated value).
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Impeller ID 0532

Corrected to temp Test Data
Flow(gpm) | BHP(556) | BHP(558F) | BHP Temp (F)
80350 6990.25 | 6970.22 6950 560
97800 7141.99 | 7121.53 7080 562
100700 7061.29 | 7041.07 7000 562
111800 6864.59 | 6844.92 6805 562
120150 6658.04 | 6638.97 6610 561
Impeller ID 0531
Corrected to temp Test Data
Flow(gpm) | BHP(556) | BHP(558F) | BHP Temp (F)
79550 7010.85 | 6990.77 6950 562
95000 7121.82 | 7101.42 7060 562
100400 7061.29 | 7041.07 7000 562
108050 6950.33 | 6930.42 6890 562
119500 6647.97 | 6628.92 6600 561
Impeller ID 0530
Corrected to temp Test Data
Flow(gpm) | BHP(556) | BHP(558F) | BHP Temp (F)
74500 6984.48 | 6964.48 7110 543
89350 7043.43 | 7023.26 7170 543
98750 7043.43 | 7023.26 7170 543
108500 6984.49 | 6964.48 7110 543
118800 6688.80 | 6669.64 6800 544
Impeller ID 0533
Corrected to temp Test Data
Flow(gpm) | BHP(556) | BHP(558F) | BHP Temp (F)
70800 6592.78 | 6573.89 6630 552
80600 6851.32 | 6831.69 6890 552
90750 6970.64 | 6950.68 7010 552
99950 6951.41 | 6931.49 7010 550
108850 6574.58 | 6555.75 6630 550

12

PEF-CR3-0170



AREVA NP

32-9042687-001 Heat Balance Uncertainty for CR-3 MUR

BHP Pump 0530 (543F test)

7200

7‘r| | —— 558

7100

[ l ]

~7035 HP @ 55

B @ —=- 558
\ o N mw— 1

7000

N

6900

N\

6800

Horsepower

6700

T

6800

70000 75000 80000 85000 90000 95000 100000 105000 110000 115000 120000 125000

Pump Flow gpm

BHP Pump 0531 (562F test)

7200 17105 HP or ~7060 curve fit [F
|
7100
& 7000 e \\ﬁ\\
8900 J N
—+—556 \
2 8800 ——
6700 ---x--- smooth curve fit \\1
6600 1 ‘— ‘ , | . | }
70000 75000 80000 85000 90000 95000 1000CO 105000 110000 115000 120000 425000
Pump Flow gpm
BHP Pump 0532 (562F test)
7200 7157120 HP or ~7050 curve fit @ 557 | —e— 556
7100 —N\ —a— 558
/// ------ é\\ ---x -+ smooth curve fit
7000 e o T T T
: G
g- 6900 \
:|°: 6800 \\
6700 \\
6600 - L
70000 75000 80000 85000 ©000C 85000 100000 105000 110000 115000 120000 125000

Pump Flow gpm

13

PEF-CR3-0171



AREVA NP

32-9042687-001

7200

7100

7000

6900

6800

Horsepower

68700

6600

BHP Pump 0533 (552F test)

[ [ ]

[~6990 HP @ 557 }

—e— 556

~a— 558

i \

| A\

] A\

A\Y

Pump Flow gpm

70000 75000 80000 85000 90000 95000 100000 105000 110000 115000 120000 125000

Heat Balance Uncertainty for CR-3 MUR

Finally, note that the Byron Jackson (Flow Server) design was relatively consistent in the other
impellers tested for ANO-1 and DB-1. Some of these impeller BHP curves are shown below
(based on References 13 and Attachment 3).
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The following table shows the average of these 12 impellers.

DB

ANO

CR-3

Avg
Avg (CR-3 only)

HP
7050
7055
7020
7080
7140
6905
6940
7010
7060
7035
6990
7050

7027.917
7033.75

MWt
5.26
5.26
523
5.28
5.32
5.156
5.18
5.23
5.26
5.25
5.21
5.26
524
525
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Given that all the BJ test data on impellers averaged 5.24 MWi range at the CR-3 flow rate, it will
be assumed that the replacement impellers (manufactured by BJ) will all be about the same and
the original impeller data will be valid (see assumption 5). Therefore, the total heat input of the
CR-3 pumps will be 4 x 5.24 = 20.96 Mwt

Uncertainty On Pump Power

The uncertainty in the BHP used for CR-3 is based on two components (1) the validity of the test
data and the applicability of the tested impellers relative to the actual replacement impellers at
CR-3, and (2) the actual cold leg temperature during full power operation.

Test Data:

At the CR-3 expected RCS flow rate (see curves above), the range of BHP spans ~5.15 to 5.32
MWt per pump. Data from the ANO-1 and Davis Besse pump test (see Attachment 3) revealed
the flowing instrument uncertainties in the test instrumentation used by Byron Jackson.

Kilowatt Meter +/- 0.5%

Potential Transformers +/- 0.5%
Current Transformers +/- 0.5%
Flow rate +/- 1%
Temperature +/- 0.5%
Pressure +/- 0.25%

The uncertainty on the power measuring Instrumentation requires two potential transformers®, the
current transformer, and the watt meter resulting in (0.5 +0.5% +0.5% + 0.5%)°° = 1.0% of the pump
energy or 0.0524 Mwt per pump

The flow uncertainty of 1% of the nominal flow (1000 gpm) has essentially no impact on the final
pump energy since as shown above, the BHP at CR-3 is in the “flat’ portion of the curve of BHP
vs flow. The temperature impact is ~0.005 x 560F = 2.8F (use 3F). As shown on the table for
pump Impeller ID 0532 at 97800 gpm, the impact of 3F is (7142-7121)3/2 HP = 31.5 HP = .023
Mwt per pump.

The impact of the RCS pressure uncertainty (.0025 x 2250 psia= 6 psia) will change the pump
power by less than 1 horse power and will be ignored. This is based on the cold leg density
impact of 2250 vs. 2256 psia. This is ~46.437/46.433 x ~7000 HP < 7001 HP.

The potential variability in the pump impellers actually installed at CR-3 will use a conservative
application of the nominal pump power minus the minimum measured power (the conservative
direction for the HB). This is 5.24-5.15= 0.09 Mwt

Since each of these uncertainties are independent and random, the total pump energy uncertainty
is (0.0524% +.023% + .09%)%° = 0.107 MWt. Since the four pumps are independent, the total
uncertainty on four pumps is (4 x .107%)°%=0.21 Mwt.

Plant Conditions

Similar to the discussion above, the uncertainty in the actual RCS flow (within ~ + 2%) and RCS
pressure will both have an insignificant impact on the final total pump heat. The pump heat
calculated above (20.96 Mwt) is based on 557F Tcold leg and actual Tcold is the dominant
uncertainty parameter in the pump heat calculation during operation. At full power, Tcold can

® Reference 18 pg 16-54 describes a normal measurement setup for 3-phase current with a balanced load (which
includes a motor). This normal setup requires two potential transformers and one current transformer.
17
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vary due to the ICS control over reactor vessel Tavg and loop A to loop B delta Te. If delta Tc
(cold leg delta temperature difference) varies at a constant Tavg, the two pumps with an
increased temperature and the two pumps with a decreased temperature will essentially offset
each other, maintaining a constant total pump energy. During an end of cycle coastdown
(reduced Tcold), the actual pump power will increase. If this increase was used in the HB
equation, the allowable Qsec would actually increase, resulting in the constant Qpump at 557F
conservative for this situation. An increase Tcold will reduce pump energy which in turn will
decrease the allowable SG energy to maintain a 2609 Mwt core power making the 20.96 Mwt
constant pump power (at 557F) non-conservative if Tavg (Tcold) were to increase.

During normal full power operation, the ICS uses all the cold leg RTDs and the hot leg RTDs to
establish Tavg. The normal operation permits Tavg +/- 2F. At +2F Tavg the cold leg temperature
would be 559F. Per pump impeller data above, 2F equates to a little less than 21 HP or 0.015
MWt per pump or 0.06 Mwt for 4 pumps. The total pump energy uncertainty is 0.21+0.06 = 0.27
Mwt. Per CR-3 request, this will be conservatively applied as a bias or it will add 0.27/2609
=0.01% to the uncertainty.

4.2.2 Partial Derivatives at Nominal Full Power Heat Balance Parameters

The partial derivatives in the uncertainty equation are based on water/steam properties at or near
the values they are calculated for. Table 2 presents the nominal expected full power values at
2609 MWi.

TABLE 2 - Nominal Heat Balance Parameter Values

Symbol Description Units |Nom. Value Basis
(at ~location of measurement)
WFW | Feedwater Fiow Rate Lbm/hr | 1.107E+07 Ref. 8
TS [Steam Temperature F 590.5 Ref. 8
PS |Steam Pressure psia ~920 Assumption 10
TFW |Feedwater Temperature F 458.4 Ref. 8
PFW |Feedwater Pressure psia ~980 Assumption 8
WLD |Letdown Flow Rate Lbm/hr 35000 70 gpm @~100F, 150 psia*
gpm 70 Ref 6
TLD |Letdown Temperature F 557 Ref. 8 (CL temp)
TMU  Makeup (tank+pump heat) temperature F 110 See Sec4.1.3
PMU [Makeup Press psia 2400 See Sec 4.1.3
PLD |Letdown Pressure psia 2230 See Sec4.1.3
QRCP |RCP Power Btu/hr | 7.158E+07 See Sec4.2.1
QLOSS |Ambient Heat Loss Btu/hr | 5.12E+06 See Sec4.1.4

*This neglects density increases due to boron which is acceptable since these are approximate full power
nominal operating conditions.

Note that if the actual values of these parameter vary a few percent when the AULD monitors
them, the partial derivatives calculated below will remain applicable.

The water/steam properties at these nominal values are;
Steam Enthalpy = 1250.386 Btu/lbm at 590.5°F and 920 psia

Feedwater Enthalpy = 439.904 Btu/Ilbm at 458.4°F and 980 psia
Letdown Enthalpy = 555.993 Btu/ibm at 557°F and 2230 psia
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Makeup Enthalpy = 84.235 Btu/lbm at 110°F and 2400 psia
The partial derivatives based on these values are:

For steam at 920 psia:
At T = 585°F, H = 1245.687 Btu/lbm
At T = 595°F, H = 1254.157 Btu/lbm

OH/OTs = (1254.157-1245.687)/(595 — 585) = 0.847 Btu/lbm/°F
For steam at 590.5°F:

At P = 915 psia, H = 1250.965 Btu/lbm

At P = 925 psia, H = 1249.805 Btu/lbm

8H/BPs = (1250.965 — 1249.805)/(915 — 925) = -0.11601 Btu/lbm/psia

For feedwater at 458.4°F:
At P = 1025 psia, H = 439.9242 Btu/lom
At P = 925 psia, H =439.8797 Btu/lbm

OHIBPs, = (439.9242 - 439.8797)/(1025 ~ 925) = 4.45E-4 Btu/lom/psia

For MU at 2400 psia:
At T = 105°F, H = 79.289 Btu/lbm
At T = 110°F, H = 84.235 Btu/lbm

OHIBTwy = (79.289 — 84.235)/(105 ~ 110) = 0.989 Btu/lom/°F

For LD at 2250 psia:
At T = 555°F, H = 553.442 Btu/lbm
At T = 560°F, H = 559.749 Btu/lbm

BH/BT o = (559.749 — 553.442)/(560 — 555) = 1.261 Btu/lbm/°F

For LD at 557 F:

At P = 2200 psia, H = 556.048 Btu/lom

At P = 2250 psia, H = 555.957 Btu/lom

BHIBP o = (556.048 - 555.957)/(2250 — 2200) = -1.82E-3 Btu/lom/psi

The following terms are include for potential future use but are not used in this calculation since
the feedwater flow and temperature were combined by CALDON into one power uncertainty

For feedwater at 975 psia:

At T = 455°F, H = 436.085Btu/lbm

At T = 465°F, H = 447.348 Btu/lbm

OH/BTx, = (447.348- 436.085)/(465 — 455) = 1.126 Btu/lom/°F

The water property derivatives are summarized in Table 3 below.
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TABLE 3 - WATER PROPERTY DERIVATIVES

oH/aT, Btu/(lbm°F) oH/aP, Btu/(Ibm psi)
Steam (590.5°F, 920 psia) 0.847 -0.116
Feedwater (458.4°F, 975 psia) 1.126 4.45E-4
Makeup(110°F, 2400 psia) 0.989 NA (Const Press per Sec 4.1.3)
Letdown(557°F, 2230 psia) 1.261 -1.82E-3

5.0 CALCULATION OF HEAT BALANCE UNCERTAINTY

Inputs were calculated for operating conditions for the Appendix K power uprate. Reference 1
provides step-by-step instructions for calculating the uncertainty of a result. The independent
measurement parameters and their nominal values are comprised of the values in Table 2 above.

The expression for core power in terms of a secondary side heat balance is re-stated below.

Qc = WFWA (HSA - HFWA)+ WFWB (HSB _HFWB )+QLD—MU _QRCP + QLOSS

Where:

Wewa, Wewe Feedwater flows in Loop A & B

Hsa, Hrwa, Hsg, Hrag Steam & feedwater enthalpies for Loops A& B
Qiomu Heat loss due to primary side letdown flow
Qrep Heat added due to RC pumps

Qross Ambient heat losses from the RCS

Win, Wy Letdown and Makeup Flow Rates

Hio, Hw Letdown and Makeup Enthaipies

Since the SG uncertainties were combined to one uncertainty

O = WﬁV(HS - Hﬁ"’)'*‘ O1p-sv — Drcr + Cross

The uncertainties for each parameter are also summarized below:

TABLE 4 - HEAT BALANCE PARAMETER UNCERTAINTY VALUES

Symbol Description Units |Uncertainty Value Basis
WFW/TFW |{Combined BTU/lb 10.34% of nominal flow (both SGs) Section 4.1.1
Uncertainty
TS Steam Temp F 1.43(single) [2.02F per RTD, 4 RDTs per SG]|Section 4.1.2
1.01 (one SG)
0.71 (both SGs)
PS Steam Pressure  [psi 4.57 (single) Section 4.1.2
3.23 (one SG)
2.28 (both SGs)
PFW Feedwater Press |psi 7.11 (one SG) Section 4.1.2
5.03 (both SGs) :
WLD Letdown Flow lbm/hr |7 gpm @ 135F, 150 psia or 3.5E3 Ib/hr Section 4.1.3
TLD Letdown Temp(CL) |F 3.42 (use 4.0 to assure worst case) Ref. 24
T™MU Makeup Temp F 4.82 (use 5.0 to assure worst case) Section 4.1.3
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PLD Letdown Press psia 22.48(use 23) Section 4.1.3

QRCP RCP Power Btu/hr  [9.22E5 (0.27 Mwi) Section 4.2.1

QLOSS Ambient Heat Loss |Btu/hr  [2.5E6 Section 4.1.4

QATMOS  [Psig to Psia error |psi 0.33 (converts to 4.257E5 BTU/hr -Steam Section 2.2
Press)

The uncertainty calculation from section 3.2 for the secondary side heat balance is
E(Q) =[ ewnmm)? + (BQUOT X £15)? + (BQIOPs X €ps)? + (BQUIOPw X gp)?°

The MU/LD uncertainty is per section 4.1.3

Eletgown = [(0Q/8Wp X gwip)? + (0Q/8T 5 X e1ip)* + (BQ/ETwy X ermu)? °°

Eambient= Constant

Ercpump= Constant

Eamvos = Constant

The final heat balance uncertainty will be:

E (core) =[EQ2 + Eletdown2]0'5 *+ Eambient heatloss + Eatmos press + ERC Pump
with Eqa comprising the large majority of the uncertainty

The core thermal power equation was differentiated with respect to the individual measured
parameters to yield the following sensitivity coefficients (values from Section 4.2.2):

Bpwy = 0QC/IOPrw = Wiy 6H/EPrw = (1.107E+07 Ib/hr x 4.45E-4 Btu/lb/psi) = 4.926E3 Btu/hr/psi

Bps = 0QC/OPs = Wry 8H/0Ps = (1.107E+07 Ib/hr x -0.11601 Btu/lb/psi) = -1.284E6 Btu/hr/psi

B+1s = 0QC/0Ts = Wry oH/6T = (1.107E+07Ib/hr x 0.847 Btu/lb/°F) = 9.376E6 BTU/hr F

Bwis = 8Qc/oWp = Hip - Hmy = 555.993-84.235 = 471.76 BTU/Ibm

Ormu = 0QC/ETMu= Wiy 6H/8Timy = (35000 Ib/hr x 0.989 Btu/Ib/°F) = 3.462E4 BTU/hr F

BpLo = 0QC/OP b= Wiy 0H/GPp = (35000 Ib/hr x -0.00182 Btu/lb/psi) = -6.37E1 BTU/hr/psi

B1Lo = 0QC/0T o= Wyp 6H/8Tp = (35000 Ib/hr x 1.261 Biu/lb/°F) 2 4.414E4 BTU/hr F

Barp = 0QC/OQRrcps = 1

Oalss = 0QC/OQLoss = 1

The following terms are include for potential future use but are not used in this calculation since
the feedwater flow and temperature were combined by CALDON into one power uncertainty.

Owsw = 0QC/OWry = (Hs — Hrw) = (1250.384 Btu/lb - 439.904 Btu/lb) = 810.080 Btu/lbm

O1av = OQC/OTrw=Wry OH/8Trw = (1.107E+07 Ib/hr x1.126 Btu/lb/°F) =1.246E7 BTU/hr F

Sensitivity Coefficients and Uncertainty Contributions
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The sensitivity coefficients and the uncertainty contributions were calculated using the values in
Tables 2 and 3 as follows:

Feedwater Flow Rate and Feedwater Temperature

Using the uncertainty of ewsr = (0.34/100) * 8.905E9 = 3.028E7 BTU/hr, the systematic
uncertainty contribution is:

[ewmwr]? = 9.166E14 (Btu/hr)?

Feedwater Pressure

Using the uncertainty of epry = 5.03 psi, the systematic uncertainty contribution is:
[Opaw * epn]® = [4.926E3 * 5.03]° = 6.140E8 (Btu/hr)?

Steam Pressure

Using the uncertainty of gps = 2.28 psi, the systematic uncertainty contribution is:
[Bps * eps] = [-1.284E6 * 2.28]% = 8.573E12 (Btu/hr)?

Steam Temperature

Using the uncertainty of ers = 0.71°F, the systematic uncertainty contribution is:
[Brsa * €15 ] = [9.376EB * 0.71]% = 4.432E13 (Btu/hr)?

Letdown Flow
Using the uncertainty of ewp = 3.5E3 Ibm/hr

[Bwip * ewol? = [471.76* 3.5E3)% = 2.726E12 (Btu/hr)?

Letdown Pressure
Using the uncertainty of ep p = 23 psi

[OpLp * eppl’ = [-63.7* 23)° = 2.147E+06 (Btu/hr)?

Letdown (CL) Temperature

Using the uncertainty of erp = 4.0 °F, the systematic uncertainty contribution is:
[61ip * erup)® = [4.414E4 * 4.0]* = 3.117E10 (Btu/hr)?

Makeup Temperature
Using the uncertainty of er.p = 5.0 °F, the systematic uncertainty contribution is:

[B110 * erwol® = [3.462E4 * 5.0]% = 2.995E10 (Btu/hr)?

RCP Power
This is a biased uncertainty calculated in section 4.2.1 of 0.27 Mwit.

Ambient Heat Loss
This is a biased uncertainty calculated in section 4.1.4 of 0.75 Mwt.
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Pgage to Pabsolute Conversion
This is a biased uncertainty shown in section 2.2 of 425700 BTU/hr (0.125 Mwt)

The uncertainty contributions are summarized below in Table 5.

TABLE 5 - HEAT BALANCE PARAMETER UNCERTAINTY CONTRIBUTIONS

Uncertainty Contribution
Symbol Description
Absolute Relative Relative | Percent
(Btu/hr)? (SRSS) (Total) | of Total
Power
WFW/TFW | Feedwater Flow/Temp 9.166E+14 94.2733% 83.7722% | 0.3301%
TS Steam Temperature 4.432E+13 4.5582% 4.0504% 0.0160%
PS Steam Pressure 8.573E+12 0.8818% 0.7836% 0.0031%
PFW Feedwater Pressure 6.140E+08 0.0001% 0.0001% 0.0000%
TLD Letdown Temperature 2.147E+06 0.0000% 0.0000% 0.0000%
PLD Letdown Pressure 3.117E+10 0.0032% 0.0028% 0.0000%
WLD Letdown Flow Rate 2.726E+12 0.2804% 0.2492% 0.0010%
T™™U Makeup Temperature 2.995E+10 0.0031% 0.0027% 0.0000%
TOTAL 9.723E+14 100 Mk
Bias Corrections (Bturhr) Nina
QRCP RCP Power 9.215E+04 NA 2.6261% | 0.0103%
QLOSS Ambient Heat Loss 2.560E+06 NA 7.2948% | 0.0287%
PATMOS Pgage t0 Pabsoiute 4.274E+05 NA 1.2181% | 0.0048%
Totals 100% 0.394%

6.0 SUMMARY OF RESULTS

The ASME Performance Test Code Methodology was used to calculate the expected core
thermal power uncertainty to be achieved using the Caldon CheckPius™ System ultrasonic flow
meter. The analysis concluded that using the following instrument uncertainty values, the core
thermal power uncertainty would be 0.394% of 2609 Mwt, thus allowing a power uprate of 1.6% to
be pursued. The feedwater flow and temperature measurement is the bulk of this uncertainty
(0.34% absolute and ~84% of the total uncertainty). The new steam temperature/pressure
instrumentation results in ~4% of the total uncertainty and the steam pressure measurement
uncertainty is ~1% of the total. The RC pumps energy uncertainty, ambient loss uncertainty and
an atmospheric pressure correction uncertainty were chosen to be treated as a bias (algebraically
added and not SRSS) and they are ~11% of the total uncertainty (see Attachment 1). After the
final feedwater flow/temperature uncertainty is determined for the CR-3 specific equipment (post
fabrication testing), the total uncertainty may be reduced.

Other pertinent output of this calculation include (1) the RC pump power (to be used in the HB
equation) is 20.96 MW, (2) the temperature increase due to the MU pump to be added to the
makeup measured temperature is 5.6F, (3) the pressure to be used for MU enthalpy is a constant
(2400 psia), and the letdown pressure will be the measured RCS pressure minus 20 psi (noting
that this input has essentially no impact on the final HB uncertainty).
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ATTACHMENT 1 — HEAT BALANCE SPREADSHEET
The methodology developed in Section 4 was programmed in Excel for ease of evaluating various inputs. The Excel spreadsheet
was verified by comparing the results of these results with data listed in Section 5.

Heat Balance Uncertainty for CR-3 MUR

BASE CASE
Absolute . "
. . Nominal Absolute Absolute Uncertai Relatl\(e Relat“(e ontribution
Description Units | “Vaie | Uncertainty Sensitivity Contri:stir:)tx( Uncertainty | Uncertainty © in Mwt
squared) Contribution | Contribution
(SRSS Only)| Tot Uncrt
Feedwater Flow Rate& Temp {BTU/hr 8.905E+09 3.028E+07|BTU/hr 3.028E+07|BTU/hr 9.166E+14|BTUMr"2 94.2733% 83.7722% 8.613
Steam temperature F 590.5 0.71|F 9.376E+06| BTU/hr /F 4.432E+13|BTUMM2 4.5582% 4.0504% 0.416
Steam Pressure psia 920 2.28|psi -1.284E+06|BTU/hr/psi 8.573E+12|BTUMM2 0.8818% 0.7836% 0.081
Feedwater Pressure psia 980 5.03|psi 4.926£+03|BTU/hr/psi 6.140E+08({BTUhr"2 0.0001% 0.0001% 0.000
Letdown Pressure psia 2230 23|psi -6.370E+01|BTU/hr/psia 2.147E+06|BTU/hr2 0.0000% 0.0000% 0.000
Letdown Temperature F 557 4{F 4.414E+04|BTU/hr/ F 3.117E+10|BTU/hr*2 0.0032% 0.0028% 0.000
Letdown Flow Rate lbmv/hr 35000 3.50E+03ibm/hr 471.76|BTU/Ib 2.726E+12|BTWhr2 0.2804% 0.2492% 0.026
|Makeup Temperature F 110 5|F 3.462E+04;BTU/hr/ F 2.995E+10|BTU/hr"2 0.0031% 0.0027% 0.000
SUM=| 9.723E+14 100.0%
Bias for pump power 9.215E+05|BTU/hr 2.6261% 0.270
Bias for Ambient Loss 2.560E+06|BTU/hr 7.2948% 0.750
Bias for Atmospheric Press 4 274E+05(BTU/hr 1.2181% 0.125
100.0% 10.28
) : Absolute Relative .
Description NS;TS?' N\(/’:l'g;al ~ Uncertainty U:wertainty Bias for Pump a::;z:tg;\st Almospheﬁc Total
(W) (Blu/hr) (Btu/hr) (SRSS (%) SRSS Power loss pressure bias | Uncertainty
Components) components
Core Thermal Power 2609 | 8.905E+09 | 3.118E+07 0.35017% 0.0103% 0.0287% 0.0048% 0.3941%
3.509E+07|BTU/hr
Steam Enthalpy Btufibm |1250.386 Steam| 0JHs/oT|0.847 aHsloP|-0.11601 10.28| MWt
Feedwater Enthalpy Btu/lbm [439.904 Feedwater| dHpw/oT|1.126* JHpwl0P|4.450E-04
Makeup Enthalpy(110,2400) |Btwlbm [84.235 Makeup{ dHy/0T|0.989 Nom FW Flow | 11070000 |Ib/hr (both SGs)
Letdown Enthalpy(557,2230) |Btulbm [555.993 Letdown| aH /@T[1.261 oH, p/3P|-0.00182 |
* Not used in this spreadsheet
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ATTACHMENT 2 — CALDON UNCERTAINTY INPUTS —PRELIMINARY:n\!ALUES

20 SUMMARY
For Crystal River Unit 3, Revision 0 results are as follows:

L

The mass flow uncertainty approach is documented in Reference 3. The uncertainty in the
LEFMV +’s mass flow of feedwater is as follows:

° Fully Functional LEFMV + system mass flow uncertainty is + 0.32%
© Maintenance Mode LEFMV + system mass flow uncertainty is + 0.38%.

Note: The LEFMV + system is in maintenance mode when only one of the two LEFMV +
subsystems is fully functional, i.e., LEFMV + System is operating as an LEFMv’ System. The
uncertainty of the LEFMV + when in maintenance mode may be re-evaluated and will likely be
reduced after site specific hydraulic experience has been taken into account.

. The uncertainty in the LEFMV + feedwater temperature is as follows:

o Fully Functional LEFMV + system temperature uncertainty is +0.57°F (£0.32°C)
o . Maintenance Mode LEFMV + system the uncertainty is +£0.57°F (0.32°C)

The thermal power uncertainty approach is documented in Reference 3. The uncertainty in the
calculation of thermal power due to the LEFMV + is as follows:

o Fully Functional LEFMV + system thermal power uncertainty is + 0.34%
¢ Maintenance Mode LEFMV + system thermal power uncertainty is + 0.40%.

Note: Because some elements of the temperature uncertainty are systematic, the total power
uncertainty due to the LEFMV' + is not the root sum squares of the uncertainties due to items 1 and
2 above.

. For an overall thermal power uncértainty analysis in which mass flow and temperature errors are to

be treated separately (i.e., the thermal power uncertainty above is not used), the bounding mass
flow and temperature errors must be divided into components that are systematically and randomly
related to the mass flow error, as follows:

o The fully operational LEFMV + systematic temperature error related to the mass flow
error is £0.07°F (£0.04°C) and the random temperature error related to the mass flow error
is £0.56°F (£0.31°C). The mass flow uncertainty remains at £0.32%. The thermal power
error due to this term is combined as the roet sum square with other elements of the
therma! power uncertainty.

o The maintenance mode LEFMV + systematic temperature error related to the mass flow
error is £0.05°F (20.03°C) and the random temperature error related to the mass flow error
is £0.57°F (0.32°C). The mass flow uncertainty remains at +0.38%. The thermal power
ervor due to this term is combined as the root sum square with other elements of the
thermal power uncertainty.

ER-579 Rev. 0 Prepared by: RH Reviewed by: =2om~=

27 PEF-CR3-0185



9810-€40-43d

AREVA NP 32-9042687-001 Heat Balance Uncertainty for CR-3 MUR

ATTACHMENT 3 TRANSCRIBED RC PUMP DATA

' Pump Discharge Eq

pressure flow Watt HP Volts Amps Pump Temp

Indicated Corr Pump DP

Press psig Press psid gpm  WHP BHP Reading Input Eff.
2242 22429 122.3 89350 | 6370 | 7170 | 5650 | 7560 | 6400 | 532 | 88.9 | 543
2236 2236.9 110.2 98750 | 6350 | 7170 | 5650 | 7560 | 6400 | 532 | 88.5 | 543
2223 2223.8 57.1 108500 | 6150 | 7110 | 5600 | 7500 | 6400| 528 | 86.5 | 543
2193 2143.8 81.2 118800 | 5630 | 6800 | 5350 [ 7160 | 6400| 510 | 82.8 | 543
2153 2153.7 60.1 129700 | 4520 | 6350 | 5000 | 6700 | 6400 | 480 | 71.2 | 544
2254 2254.9 136.3 79500 | 6325|7110 5600 | 7500 | 6400 | 525 | 88.3 | 543
2256 2256.9 143.3 69650 | 5830 | 6900 | 5430 | 7280 (6400 512 | 895 | 542
2246 2246.9 149.3 57950 | 5050 {6540 | 5150 [ 6900 {6400 | 489 | 77.2 | 541
2245 2245.9 163.3 49030 | 4390 | 6410 5050 | 6760 |6400!| 485 | 68.5 | 540
2264 2264.9 119.2 91300 | 6350 | 71501 5030 | 7540 (6400 530 | 88.8 | 540

Pump Discharge Eq

pressure flow Watt HP Volts Amps Pump Temp

Indicated Corr Pump DP

Press psig Press psid —_gpm  WHP BHP Reading Input Eff.
2312 2303.0 118.2 90750 | 6250 | 7010 | 5500 | 7370|6500 519 | 89.0 | 552
2320 23111 128.3 80600 | 6040 | 6890 | 5400 |[7240|6500| 515 | 87.6 | 552
2321 23121 135.3 70800 | 5590 | 6630 | 5200 |6970|6500| 500 | 84.2 | 552
2307 2298.0 140.3 59790 | 4885 | 6250 | 4900 | 6560|6500 | 470 | 78.1 552
2306 2299.0 146.3 50700 | 4330 | 6120 | 4800 |6430 16500 455 | 70.7 | 552
2317 2308.0 105.2 99950 | 6140 {7010 | 5500 |7370|6500| 510 | 87.5 | 550
2275 2266.0 99.2 108850 | 5860 | 6630 ( 5200 | 6970 (6500 505 | 88.4 | 550
2248 1238.9 75.2 119550 | 5240 | 6630 [ 5200 |6970 (6500 490 | 79.0 | 550
2223 2213.8 60.1 128150 | 4500 [ 6250 | 4900 | 6560 [6500) 470 | 72.0 | 550
2306 2297.0 113.2 94700 | 6255 | 7010 | 5500 |[7370|6500| 520 | 89.3 | 549
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Eq

pressure flow Watt HP  Volts Amps Pump Temp

Indicated Corr Pump DP

Press psig Press psid gpm WHP BHP Reading Input Eff.
2273 2270.5 109.8 95000 | 6090 [ 7060 | 5540 |7420 (6780 | 517 | 86.2 | 562
2265 2262.5 104.8 100900 | 6190 [ 7000 | 5500 | 7360 (6780| 518 | 87.6 | 562
2248 2295.5 94.8 109050 | 6030 | 6890 | 5400 |7240|6780| 510 | 87.5 | 562
2212 2209.6 75.9 119500 | 5290 [ 6600 | 5175 [6940 6770 | 485 | 80.0 | 562
2173 2170.6 59.8 128050 | 4965 | 6120 | 4800 |6440|6800| 448 | 73.0 | 561
2293 2290.4 129.7 79550 | 6015 | 6950 | 5450 |[7300|6800| 510 | 86.5 | 560
2295 2292 4 136.7 69650 | 5560 [ 6850 | 5370 |[7200 (6800 | 500 | 81.3 | 560
2298 2295.4 142.7 59400 | 4950 [ 6530 | 5130 |6880|6800| 480 | 75.8 | 560
2297 2294 .4 146.7 49600 | 4250 | 6280 4940 6610 | 6800 | 460 67.7 560
2282 2279.4 115.7 42500 | 6220 | 7120 56575 |[7480|6790| 519 | 87.4 | 559

Pump Discharge Eq

pressure flow Watt HP Volts Amps Pump Temp

Indicated Corr Pump DP

Press psig Press psid gpm WHP BHP Reading Input Eff.
2242 2239.5 108.8 97800 | 6210 | 7080 5550 7440 17000| 525 | 87.8 | 562
2236 22335 105.8 100700 | 6220 [ 7000 | 5490 | 7350|6950 | 510 | 88.7 | 562
2215 2212.6 89.8 111800 | 6855 | 6805 5340 | 7150 {6950 | 500 86 562
2196 2193.6 75.8 120150 | 56310 {6610 | 5180 | 6950 {6950 | 485 | 80.3 | 561
2181 2178.6 64.8 127950 | 4820 {6400 | 5040 | 6710 |6975] 470 | 75.4 | 560
2265 2262.5 127.8 80350 | 5960 {6950 | 5450 | 7300 {6975 510 86 560
2278 2275.4 136.7 70100 | 5600 {6720 | 5270 | 7060 |7000| 490 | 83.2 | 560
2291 2288.4 143.7 60150 | 5040 | 6360 { 4990 |66907000| 465 [ 79.1 | 560
2300 22974 147.7 49350 | 7240 {6000 | 4700 | 6300 |7000| 440 | 70.7 | 561
2255 2252.5 114.8 92850 | 6210|7010 | 5500 | 7360|7000 515 | 88.6 | 562
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BJ Test Data Uncertainties for ANO-1

PUMP LOOP TEST INSTRUMENTATION LIST

PARAMETER

Motor
Kilowatt Input

Voltage
Amperage

Current Transformers
Potential Transformers
Winding Temp.

Bearing Temp.

Cooling Water Flow
Cooling Water Temp.

Pump Flow
Ventwri (four)

Static Pressures
Pump Suction and Discharge

System Loop Water Temp.
Pump Speed
Pump Seals
Controlled Bleed-Off Flow
Controlled  Bleed-Off Temp.
Seal Cavity Pressure (3)
Seal Cavity Temp.
Cooling Water Flow
Cooling Water Temp.
Inlet and Outlet

Differential Pressure Across Pump

Additional Static Pressure measurements

Additional Temperature Measurements

Pump and Motor Vibration

FIGURE I

INSTRUMENT

Weston Polyphase Wattmeter
Weston Voltmeter Model 341
Weston Ammeter Model 370

Westinghouse Type CLA-10
Westinghouse Type PTM-15
Leeds & Northrop Ohmmeter
& 10 RTD

Honeywell Recorder and T.C.

System Calibration AP vs Q
Honeywell Recorder and T.C.

Herschel Type 24” x 17-1/2”
Validyne X-Ducer Mod. DP15

Barton AP Unit Model 200

Crosby Bourdon Tube Type
Roylyn Coil Tube Type

Bailey Recorder and 100 QRTD
Hewlett Packard Elec. Counter

Fischer Porter Float Type
Honeywell Recorder and T.C.
Bailey Recorder Model E101
Honeywell Recorder and T.C.
Fischer Porter Float Type
Honeywell Recorder and T.C.

Valydyne X-Ducer Mod. DP. 15
Bailey AP Unit Model 200 -0-150PSI
Crosby Bourdon Tube Type
Honeywell Recorder and T.C.
Up to + 200°F
200°F to 700°F

B & K Accelerameter
LR.D. Model 306 Meter

30
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RATED
ACCURACY

+0.5%
+0.25%

+0.25%

+0.5%

+ 1.5°F.

1+ 1+

5°F
+1%

+0.5%
+0.5%

+0.5%
+0.25%

+0.5%
+0.5%

+2%
+1.5°F
+0.5%
+ 1.5°F
+2%
+15°F

+0.5%
+0.5%

+1.0%

+1.5°F
+0.75%

+2%
+2%
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BdJ Test Data Uncertainties for Davis Besse
Exerpt From Byron Jackson Report

On Davis Besse Pump Tests
June 1, 1973
PARAMTER MFG. ACCURACY
Killowatt Input Weston 0.5%
Pump Capacity Barton (DP) 0.75%
Byron Jackson (Venturi) 0.5%
Loop Water Temperature Baily Meter 0.5%
Static Pressure
Pump Suction Roylyn Linsay 0.25%
Pump Discharge Roylyn Linsay 0.25%
31
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Heat Balance Uncertainty for CR-3 MUR

ATTACHMENT 4 ATMOSPHERIC PRESSURE DATA FROM CR-3

gives a high over a 7 year period from Ocala and Gainesville Florida and 4 years from Holder Florida. The
high for that period was 0.67 in Hg. Use this number. It is the only number that can be defended based on

engineering data.

14.7 2.036022

OCF
2000
2001
2002
2003
2004
2005
2006

GNV
2000
2001
2002
2003
2004
2005
2006

Holder
2003
2004
2005
2008

low "Hg
29.66
29.54
29.67
29.57
28.94
29.50
29.66

29.60
29.60
29.63
29.54
29.11
29.45
29.63

29.68
28.79
29.51
29.66

29.930

high "Hg
30.49
30.50
30.55
30.54
30.55
30.59
30.53

30.49
30.50
30.56
30.53
30.56
30.60
30.55

30.55
30.55
30.59
30.52

avg "hg
30.04
30.16
30.13
30.10
30.15
30.16
30.13

30.02
30.15
30.15
30.10
30.12
30.15
30.12

range
"Hg
0.83
0.96
0.88
097
1.61
1.09
0.87

0.89
0.90
083
0.99
1.45
1.15
0.92

0.87
1.78
1.08
0.86

Max

36

neg "Hg pos "hg

0.27
-0.39
-0.26
-0.36
-0.99
-0.43
-0.27

-0.33
-0.33
-0.30
-0.39
-0.82
-0.48
-0.30

-0.25
-1.14
-0.42
-0.27

-1.14

0.56
0.57
0.62
0.61
0.62
0.66
0.60

0.56
0.57
0.63
0.60
0.63
0.67
0.62

0.62
0.62
0.66
0.59

0.67

neg psi
-0.13
-0.19
-0.13
-0.18
-0.49
-0.21
-0.13

-0.16
-0.16
-0.15
-0.19
-0.40
-0.24
-0.15

-0.12
-0.56
-0.21
-0.13

-0.56

The attached data

pos psi
0.28
0.28
0.30
0.30
0.30
0.32
0.29

0.28
0.28
0.31
0.29
0.31
0.33
0.30

0.30
0.30
0.32
0.29

0.33
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U.S. Nuclear Regulatory Commission Attachment F
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LOCA Mass and Energy Releases — Containment Response

1.0 DISCUSSION

The CR-3 LOCA mass and energy (M&E) and containment pressure temperature response was
recalculated based on a core power level of 102% of 2568 MWt (2619.4 MWt) which bounds the
MUR. The calculations follow the NRC-approved methodology described in BAW-10252P-A
(Reference F.1). The RELAP5/MOD2-B&W computer code (Reference F.2) was used to
generate the M&E release data and the Gothic Code (Reference F.3) was used for the
containment pressure and temperature response.

The RELAP5/MOD2-B&W digital computer code was used to generate the blowdown and refill
portions of the transient. The base model that was used in these analyses was identical to the
model that is used to calculate the fuel clad response to the postulated spectrum of break sizes to
demonstrate compliance with 10CFR 50.46. Modifications to the base model were made to
maximize the blowdown mass and energy release data in compliance with NRC guidance as
described in Appendix A of BAW-10252P-A. The calculation complies with the limits and
restrictions that have been placed on the approved topical reports.

NRC approved methods and tools were used in this analysis. The results of these calculations
will be incorporated in the CR-3 FSAR. The key input assumptions include:

no SG tube plugging

hot expanded volumes in the RCS

minimum and maximum Emergency Core Cooling System flow rates cases

offsite power available and loss of offsite power cases

reactor coolant pumps powered and delayed pump trip cases

nitrogen entering the RCS and the containment via emptying of the core flood tanks

The data was generated for the same postulated spectrum of breaks evaluated for peak
containment pressure as listed the FSAR. A number of additional sensitivity studies, as
described above, and hot leg breaks at the SG inlet were analyzed.

The key boundary conditions imposed on the calculations to generate the mass and energy
release data is provided in Table F-1.

Table F-1. KEY PARAMETERS for LOCA MASS AND ENERGY RELEASE

Parameter Value
Initial Core Power 2620 MWt
Initial RCS Average Temperature 579 °F
Initial RCS Pressure (hot leg) 2170 psia
Initial Pressurizer Level 220 inches
BWST Temperature 120 °F
CFT Liquid Temperature 130 °F

PEF-CR3-0196
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Mass and energy release data for the spectrum of break sizes and locations were calculated for
the first 600 seconds of the transient. The limiting break location that results in the maximum
pressure and temperature response were the double-ended breaks of the hot leg piping. The
limiting case was a double-ended break at the SG inlet and it resulted in a peak pressure and
temperature of 68.74 psia and 276.6 F, respectively. However, the variation in peak pressure for
all the hot leg break sizes was only 1.4 psi, 67.35 to 68.74 psia. The cold leg break locations
resulted in a 3 to 4 psi lower peak pressure as compared to the hot leg breaks. The peak pressure
and temperatures for all of the cases that correspond to the FSAR results are shown in Table F-2.
A plot of the pressure and temperature response for the limiting cases is shown in Figures F-1
and F-2. The M&E release data for the limiting hot leg break case is provided in Table F-3. The
data includes both average and integrated mass and energy release with averaged instantaneous
enthalpies for each of the selected breaks.

This mass and energy release rate data, generated with the RELAP5/MOD2-B&W code, was
used to develop the containment building pressure and temperature response using the GOTHIC
code. The same containment parameter assumptions were used as described in Table 14-45 of
the FSAR. The exception is that painted internal steel surface area was increased from the FSAR
value of 106,110 ft* to 212,220 ft>. This value is still conservative relative to the estimated value
of 409,817 ft* identified in Reference F.4. A comparison to the existing peak containment
pressure reported in the FSAR indicates the calculated peak pressure to be 54.04 psig (68.74
psia), which is less that the current design limit of 55 psig (69.7 psia) and less the current
calculated peak pressure of 54.2 psig (68.9 psia) reported in the FSAR.

REFERENCES

F.1  BAW-10252P-A, Revision 0, “Analysis of Containment Response to Postulated Pipe
Failures Using GOTHIC.”

F2  BAW-10164P-A, Revision 4, “RELP5/MOD 2-B&W - An Advanced Computer
Program for Light Water Reactor LOCA and Non-LOCA Transient Analysis.”

F.3  “GOTHIC - Containment Analysis Package Technical Manual”, Version 7.2, NAI 8907-
06, Rev 15, EPRI, Palo Alto, CA, September 2004.

F4  Gilbert and Associates, Inc, Report No. 1889, “ECCS Passive Heat Sink Data and
Information.”
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Table F-2: Summary of Results of all cases
(Peak Pressure Allowed = 69.7 psia, Peak Temperature Allowed = 281 F)
Time of Peak
Break Br.e ak Peak Peak Pressure /
Size Pressure Temperature
Location w2 (psia) oF Temperature
() (°F) (sec)
CLPD 8.6822" 64.51 271.0 17.6/17.4
8.6822' 65.11 271.9 19.2/19.2
7.0 65.01 271.7 20.0/20.0
5.13 64.89 271.5 23.0/23.0
3.0 64.28 270.7 31.0/31.0
CLPS 2.0 64.50 270.6 47.0/46.0
0.5 62.30 2674 139.0/139.0
1
HL at RV 14352 68.22 276.0 16.0/15.8
14.352' 68.74 276.6 172/172
11.0 68.42 276.2 16.8/16.6
HL at SG
8.55 68.27 276.0 18.8/18.8
5.0 67.35 274.8 24.0/24.0

! The original FSAR mass and energy release data was based on a model that contained nominal (cold) dimensions,
8.55 fi for a double-ended break in the cold leg piping and 14.14 fi? for the hot leg piping. The revised data is

based on a model with hot expanded dimensions.
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ATWS Mitigation System Actuation Circuitry (AMSAC) Arming Setpoint Evaluation
1.0  DiSCUSSION

In response to 10 CFR 50.62, the ATWS rule, the B&W-designed plants were required to install
a diverse scram system (DSS) that was independent of the existing reactor trip system. In
addition, a means to initiate emergency feedwater and trip the turbine was required. At CR-3,
the ATWS Mitigation System Actuation Circuitry (AMSAC) was installed. The current arming
setpoint is based on 50% of 2544 MWt. To ensure that the AMSAC system arming setpoint
remains valid for the MUR power level, a new analysis was performed based on a core power
level of 52% of 2609 MWt. The limiting ATWS transient for the B&W-designed plant is a loss
of feedwater initiated event. At a lower power level, the AMSAC system would not be armed.
Therefore, the purpose of the transient is to demonstrate that the without AMSAC actuation, the
peak pressure will not exceed 3250 psia.

The RELAPS/MOD2-B&W computer code (Reference G 2.1) was used to reanalyze the loss of
feedwater AMSAC transient. RELAP5/MOD2-B&W has been reviewed and approved for the
safety analyses for the once-through steam generator plants, Reference G.2.2. The base model
was the same model used for the current loss of main feedwater transient described in the CR-3
FSAR, Section 14.2.2.9. The RELAP5/MOD2-B&W model contains a detailed representation of
the CR-3 nuclear steam supply system (NSSS) and includes:

Reactor vessel and core

Hot legs, cold legs, and reactor coolant pumps
Pressurizer '

Main and emergency feedwater

Steam generators

Main steam piping and valves

Reactor protection system/DSS

The model was reinitialized to an initial core power level of 52% of 2609 MWt for this analysis.
A list of the other key input parameters and initial conditions are provided in Table G-1.
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Table G-1: Key Inputs and Boundary Conditions

LOFW ATWS
for AMSAC
Parameter Arming
Value
Core Power (MW1) (52% of 2609 MWt) 1356.68
Core Decay Heat 1.0*ANS71 +
B&W
actinides
RCP Heat Addition, net (MWt per pump) 4.0
Average RCS Temperature (°F) 579
RCS Pressure (psig) — hot leg 2155
Initial Pressurizer Level (in) 220
Spray Setpoint - on/off (psig) 2205/2155
Spray Capacity - design (gpm) 190
PORYV Setpoint - open/close (psig) 2450/ 2380
PORY Capacity - nominal (Ibm/hr) 148,306
@ 2450 psig + 3% accumulation @2538 psia
Number of Pressurizer Code Safety Valves (PSV) 2
PSV Setpoint - nominal (psig) 2500
PSV Setpoint Tolerance (%) +2.0/-4.0
PSV Capacity - nominal (Ibm/hr/valve) 317,973
@2750 psig |
MSSV Setpoint Lift Tolerance (%) +1.0
MSSV Accumulation (%) +3.0
MSSV Blowdown (%) -0.0
Tube Plugging - average (%) 20
MFW coastdown time (sec) 7
Min. EFW Flow Rate (gpm) 550
EFW Delay Time (sec) 60
Low SG level setpoint for EFW actuation (in. above UFLTS) 6
Moderator Temperature Coefficient (AK/K/°F) +0.315x10*
Doppler Coefficient (AK/K/°F) -1.17x10°
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LOFW ATWS
for AMSAC
Parameter Arming
Value
Group 5-7 Insertable Worth for DSS trip (%AK/K) 1.7
RPS High RCS Pressure Setpoint (psia) N/A
DSS High RCS Pressure Setpoint (psia) 2464.7
DSS High RCS Pressure Response Time (s) 2.0
Offsite Power Available
Single Failure RPS
Operator Actions None
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A 120-second LOFW ATWS event transient with the AMSAC disabled was simulated with
RELAP/MOD2-B&W to confirm that the peak RCS pressure does not exceed the conservative
estimate of the ASME Service Level C limit, 3250 psia. A loss of main feedwater was simulated
at time zero with a 7-second coastdown. The RCS temperature and pressure begin to increase
due to the reduction in heat transfer. The RCS reaches the DSS trip setpoint and the PORV
open setpoint within the first 20 seconds.  The peak RCS pressure reached a maximum of
2616.0 psia at approximately 22.9 seconds, which is below the pressure limit of 3250 psia. The
EFIC low SG level EFW actuation setpoint is reached at about 33 seconds with EFW available
60 seconds later. These results confirm that the AMSAC is not required at or below 52% of
2609 MWt to prevent the RCS pressure from exceeding ASME acceptance criteria. Therefore,
the 50% power arming setpoint remains valid for CR-3. The sequence of events for this transient
is provided in Table G-2. A plot of the RCS pressure and temperature responses are provided in
Figures G-1 and G-2. A second case was also run assuming that the DSS was not available. In
this case, the peak RCS pressure was 3164.9 psia, which is also less than the 3250 psia limit.
The pressure response for the second case is included as Figure G-3.

Table G-2: Sequence of Events - LOFW ATWS w/ AMSAC Disabled

Transient
Parameter Time, seconds

Loss of Main Feedwater 0.0
MFW terminated 7.0
Pressurizer Spray flow begins ~13.0
DSS High RCS Pressure signal 18.6
PORYV initial lift ~19.0
Control Rods begin to fall 20.6
Peak RCS Pressure (2615.5 psia) 22.9
SG Level Reaches 6 inches, EFIC Setpoint ~33.2
EFW initiated SG-A/SG-B ~93.2
Peak RCS Average Temp. ~97.0
Analysis Terminated 120.0

G.2.0 REFERENCES

G.2.1 BAW-10164P-A, Revision 4, “RELP5/MOD 2-B&W — An Advanced Computer
Program for Light Water Reactor LOCA and Non-LOCA Transient Analysis.”

G.2.2 BAW-10193P-A, Revision 0, “RELAP5/MOD2-B&W for Safety Analysis of B&W-
Designed Pressurized Water Reactors.”
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Figure G-1: RCS Pressure for LOFW ATWS for AMSAC with DSS at 52% Power
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Figure G-2: RCS Temperature for LOFW ATWS for AMSAC with DSS at 52% Power
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Figure G-3: RCS Pressure for LOFW ATWS for AMSAC without the DSS at 52% Power
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List of Regulatory Commitments

The following table identifies those actions committed to by Florida Power Corporation (FPC) in
this document. Any other statements in this submittal are provided for information purposes and
are not considered to be regulatory commitments. Please direct questions regarding these
commitments to Mr. Paul Infanger, Supervisor, Licensing & Regulatory Programs at (352)

563-4796.

Regulatory Commitments

Due Date

Administrative controls will be added to CP-500 for situations where the
LEFM CheckPlus™ system or other specific heat balance uncertainty inputs
is unavailable. These controls will address maximum power and inputs into
the heat balance calculation as well as the allowed outage time for the LEFM
CheckPlus™ system to be inoperable.

This requirement will state that if either LEFM or any low-uncertainty heat
balance input parameters are inoperable, then reduce power to < 2568 MWt
within 12 hours and reduce the nuclear overpower - high setpoint to < 103.3%
RTP within 48 hours.

Should the LEFM system become unavailable, the current flow nozzle-based
feedwater flow and RTD feedwater temperature instrumentation will be used
as input to the core power calorimetric, and the core power will be limited to
the current licensed power level of 2568 MW?.

prior to
implementation

A grid reliability study will be completed and submitted to the NRC at the
MUR power level of 2609 MWt.

09/01/2007

A preventative maintenance program will be developed for the LEFM using
the vendor’s maintenance and troubleshooting manual. This includes
verifying the calibration of the 5 MHz clock in the Acoustic Processor unit
and power supplies.

prior to
implementation

CR-3 will complete all LEFM and associated modifications.

¢ Installation of the Caldon system.

e Addition of new Feedwater and Main Steam pressure and Main Steam
Temperature instrumentation.

e Modification of AULD software.

s The Control Room plant reference simulator

prior to
implementation

CR-3 will complete the training of operators on the LEFM modification and
actions to be taken if the system is inoperable.

priorto
implementation

Alden Labs calibration and test data will be provided to the NRC once
completed.

09/01/2007

FPC will inform the NRC if there are any changes to critical operator actions.

09/01/2007
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A.2 List of Hard Copy Only Pages
Section/Pages which have blank page place holders for hard copy only originals: None

A.3 Revision Summary

Original Revision.
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A.4 Problem Statement

Obiective:

The objective of this EC is to issue design specification CR3-M-0008 for the procurement of an
Ultrasonic Feedwater Flow Measurement System. This system will consist of two(2) 18 inch
pipe spool pieces with ultrasonic transducer and RTD assemblies for installation in the
Feedwater System piping upstream of the OTSG and a single electronics cabinet. The
electronics cabinet will contain the equipment necessary to operate the ultrasonic transducers
and RTD assemblies and provide to plant computer systems accurate mass feedwater flowrates
to each OTSG.

History:

The Appendix K power uprate is based on the accuracy of the new feedwater flow and
temperature measurement instrumentation used in the secondary plant calorimetric power
calculation. Per calculation M98-0007 “CR3 Heat Balance Uncertainty”, the existing plant
instrumentation’s accuracy is within the assumed +/- 2.0 percent stated in Appendix K. By
purchasing and installing the Ultrasonic Feedwater Flow Measurement System detailed in
specification CR3-M-0008, this uncertainty will be reduced, thus providing the basis for a license
power uprate at Crystal River 3.

Root Cause Evaluation:

Not applicable.

EC Team Members:

The EC team members include the responsible engineer (G. V. Hildebrandt), the specification

verifier (M. D. Lord) and the authorizing supervisor (K. L. Allen). Reviews of the specification

have been performed by various departments as detailed in Section H, and as noted in the EC
milestones approvals.

A00 Contents Page 3 of 4
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A.5 Solution Statement

Options, Costs, and Benefits Evaluated:

These attributes are not within the scope of this EC, but have been addressed by management
in the decision to proceed with the Measurement Uncertainty Recapture (MUR) Power Uprate
Project.

Solution Statement:

The solution proposed by this EC is to issue specification CR3-M-0008, Ultrasonic Feedwater
Flow Measurement System, so that procurement and installation of this equipment can be
accomplished to support the MUR Power Uprate Project.

Note: Engineering Change Sections D-“Installation, E-“Testing”, F-“Turnover” and G-“Sketches”
have been omitted from this EC Folder since they are not needed for issue of a specification.

A00 Contents Page 4 of 4
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A.2 List of Hard Copy Only Pages
Section/Pages which have blank page place holders for hard copy only originals:

A.3 Revision Summary

Original Revision.

A.4 Problem Statement

Obijective:

The objective of this EC is to install an ultrasonic feedwater flow measurement system in each
of the 18 inch feedwater lines to the two(2) OTSG at Crystal River Unit #3. Using the ultrasonic
time of transit method, the flow measuring system will continuously calculate a volumetric flow-
rate of the feedwater to each OTSG. The ultrasonic feedwater flow measurement system will
also use the relationship of acoustical velocity to fluid temperature to calculate a accurate
feedwater temperature. By installing a pressure transmitter to measure the fluid pressure at the
point of volumetric flow-rate and temperature measurement, a mass flow-rate of feedwater to
each OTSG will also be continuously calculated by the system. This uitrasonic feedwater flow
measurement system will be more accurate than the existing feedwater flow nozzles and
temperature detectors. Additionally, more accurate Main Steam temperature and pressure
instrumentation will be installed at the same time by EC 65629. All of this additional
instrumentation will be used to calculate a more accurate secondary plant heat balance, thus
providing the basis for an increase in the licensed core thermal power output. The uncertainty
value of the new secondary plant heat balance and the resultant power level increased will be
addressed by EC 65627.

Background:

Prior to this engineering change, the NRC per 10CFR50 Appendix K accepted that the
secondary plant heat balance instrumentation at CR3 was accurate to within a +/- 2.0%
uncertainty. The plant LOCA analysis was performed assuming this uncertainty value, and as
such the plant thermal output at the onset of the accident was set to 102% of 2568 MW1 or
2619.4 MW1. By installing more accurate secondary plant heat balance instrumentation
(accurate to within a +/- 0.4% uncertainty), the plant could be licensed to operate at a higher
thermal output level, still being bounded by the previously performed LOCA analysis.

Root Cause Evaluation:

Not applicable, since the EC is considered a plant enhancement, and as such is not be installed
to correct a know plant defect or problem.

EC Team Members:

Responsible Engineer George Hildebrandt (AREVA-NP)
Operations Dave Jones
Maintenance Dalton Brass/Rich Wiemann

Plant Support (Procedures) Russ Harvey
A00 Contents Page 4 of 5
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A.5 Solution Statement

Engineering Change

Ivan Wilson/John Foley
Shannon Burke

Steve Smith
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Jeff Finell

Abid Khan

Steve Fox

Mark Livingston
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Bob Muzzi
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Mike Culver

Bradley Kelly

Charlie Kish

QOptions, Costs and Benefits Evaluated:

65626R0

The procurement and installation of the ultrasonic feedwater flow measurement system was
approved as part of the MUR (Measurement Uncertainty Recapture) Project which is a sub-
project of the EPU (Extend Power Uprate) Project. The ultrasonic feedwater flow measurement
system select is a Caldon LEFM CheckPlus System. This vendor has been also selected for

similar equipment to be installed at all of the Progress Energy nuclear power plants.

Industry OE (Operating Experience)

Progress Energy installed a Caldon LEFM CheckPlus system at Robinson Unit 2 through the
implementation of EC 47152. That installation experienced a weld failure located at the
transducer housing tube to housing tip connection. Additionally in 2002 a weld failure was
experienced at Peach Bottom Unit 2. A root cause analysis was performed by Caldon
addressing both of these failures. This analysis can be found in Caldon’s Customer Information
Bulletin CIB 107 Rev. 0 dated April 2003 (Attachment Z62). The corrective action was the
implementation of new weld procedures as discussed in this bulletin. These new weld
procedures will be implemented during the manufacturing of the Crystal River Unit 3 LEFM

CheckPlus chordal spool pieces.

Solution Statement:

In addition, augmented quality control inspections will
performed by Progress Energy at the manufacturing vendor’s facility.

This EC will purchase and install a Caldon LEFM CheckPlus ultrasonic feedwater flow
measurement system as specified in specification CR3-M-0008 “Caldon LEFM CheckPlus

Ultrasonic Feedwater Flow Measurement System” issued by EC 65566.

A00 Contents
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A.2 List of Hard Copy Only Pages
Section/Pages which have blank page place holders for hard copy only originals:

EC Package Print Report

A.3 Revision Summary

[nitial Issue

A.4 Problem Statement

Objective:

The objective of this EC is to evaluate a thermal power uprate of the Crystal River 3 nuclear
plant to achieve an increase in the reactor core thermal power output from 2568 MWt to 2609
MWt (1.6% increase) and resultant increases in electrical generation output. Current 10 CFR
Part 50 regulations allow the plant to recover the difference between 2% and the demonstrated
uncertainty of thermal power measurement made possible with the installation of more accurate
ultrasonic feedwater flow instrumentation. As part of the 2002 uprate to 2568 MWt, CR-3
anticipated obtaining a measurement uncertainty recapture (MUR) uprate. As such, the 2002
uprate evaluated systems up to 2619.4 MW, reflecting the application of the full 10 CFR Part
50, Appendix K 2% uncertainty on the current base power level.

I0 CFR Part 50, Appendix K, requires licenses to assume that the reactor has been operating at
a power level at least 102% of the licensed power level when performing loss-of-coolant (LOCA)
and emergency core cooling system (ECCS) analyses. This requirement is included to ensure
that instrumentation uncertainties are adequately accounted for in the analyses. Appendix K to
10 CFR Part 50 allows licenses to assume a power level lower than 102% of the licensed power
level provided the licensee has demonstrated that the proposed value adequately accounts for
instrumentation uncertainties.

Uncertainty in feedwater flow measurement is the most significant contributor to core power
measurement uncertainty. The installation of the Caldon Leading Edge Flow Meter (LEFM)
CheckPlus ultrasonic feedwater flow measurement (UFM) system will reduce the calorimetric
core power measurement uncertainty to < 0.4%. Based on this Crystal River 3 will reduce the
power measurement uncertainty required by 10 CFR Part 50, Appendix K, to permit an increase
of 1.6% in the licensed power level.

This EC consolidates and evaluates the activities of ECs 49623, 65626, 65628, 65629, and
85630 for the purpose of attaining a power uprate based on a Measurement Uncertainty
Recapture (MUR) effort. EC 65627 is a documentation-only EC that will implement the uprate
once regulatory approval is obtained.

Historical Information:

Crystal River Unit 3 was initially licensed to operate at a maximum of 2452 MWt. In Technical
Specification Amendment 41, dated July 21, 1981, the NRC approved operation of CR-3 up to
2544 MWi.
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Florida Power Corporation (FPC) began the power upgrade process several years ago with a
feasibility study which evaluated the overall benefit of performing various power level upgrades
in terms of the gain in electrical power output and cost. The study examined various expected
plant operation conditions to confirm that appropriate design, operating and safety criteria could
be met. The evaluations were done to support preliminary decisions concerning operating plant
conditions at the increased power level and to identify potential major hardware modifications.
At the completion of this feasibility study phase, FPC decided that increasing the allowed rated
thermal power to 2568 MWt was feasible and cost beneficial in 1994.

In pursuant to the feasibility study, a detailed engineering evaluation was undertaken. This
earlier engineering effort provided a detailed analysis and assessment of potentially affected
areas of plant operation at the 2568 MWt power level. This evaluation covered the Nuclear
Steam Supply Systems, Balance of Plant Systems and the Reactor Building Structure to assure
their adequacy at the increased power level. The resuits of this detailed evaluation were shared
at an NRC/FPC meeting, which occurred in August 31, 1994. Shortly thereafter, letter 3F0994-
08 dated September 30, 1994 was submitted to the NRC requesting CR-3's license be
amended to increase the reactor core thermal power from 2544 MWt to 2568 MWt. In May
1996 the submitted request was withdrawn because at the time several transient and accident
analyses were being design reconstituted at the 2568 MWt power level.

Since 1996, several analyses have been revised. The loss-of-coolant accident (LOCA)
analyses were revised to account for plant modifications, increased steam generator tube
plugging and a change in the analysis of record from the CRAFT2 evaluation model to
RELAP5/mod2-B&W. Other analyses were also revised to reflect the design improvements
made during the1996 to 1998 design outage and subsequent refueling outage (R11) in the Fall
of 1999. All of the revised analyses were performed considering maximum power output of
2568 MWt or higher. 10CFR50 Appendix K analyses were done at 2619.4 MWt (102 percent of
2568 MWt) to account for the two percent uncertainty assumed in power measurement. Some
analyses were performed at higher power levels (generally 2772 MWt) because they were
performed generically to bound all Babcock and Wilcox 177 Fuel Assembly plants. All of these
analyses were approved by the NRC or were performed using methods or processes that were
approved by the NRC.

Crystal River Unit 3 (CR3) has been continuously evaluating various options for increasing the
power output of the plant. The Babcock and Wilcox 177 Fuel Assembly (FA) Nuclear Steam
Supply System has been licensed to operate as high as 2772 MWt with most facilities operating
at 2568MWt. Even though Crystal River Unit 3 did not plan to operate at 2772 MWt power level
in the past; many of the original Babcock and Wilcox licensing topical reports, design
documents and equipment performance specifications were developed based on operation at
this power level, and were used as the basis for the design and licensing of CRS3.
Consequently, during the CR3'’s original licensing application, the NRC review and licensing
actions were based on a majority of the Final Safety Analysis Report, Chapter 14 accident
analyses that were performed at a thermal power level of 2568 MW1 or greater.

Root Cause Evaluation:

Root Cause evaluation is not applicable, since this engineering change does not address an
adverse condition. This engineering change deals with a plant improvement in generation
capacity.
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EC Team Members:

The EC team members include the responsible engineer (V. Esquillo), the design verifier (Later)
and the authorizing supervisor (Ted Williams).

A.5 Solution Statement
Options, Costs and Benefits Evaluated:

Crystal River Unit 3 will be able to generate additional power with minimal plant impact. The
Progress Energy Economic Model Version XX.X resulted in a benefit/cost ratio of XX.X and a
payback period of XX years based on fuel savings and capacity deferral. (Reference: Phase
Project authorization Form for Project #XXXXXXX)

Solution Statement:

Nuclear Regulatory Commission (NRC) has issued License Amendment 20X to Facility
Operating License No. DPR-72 for Crystal River Unit 3 to increase the maximum allowed rated
thermal power (RPT) for Crystal River Unit 3 from 2568 Megawatt — Thermal (MWt) to 2609
Megawatt — Thermal (MWt), an increase of 41 MWt over the current licensed rated thermal
power of 2568 MWHt. This represents a power uprate increase of 1.6%. The 2609 MWt Power
Uprate will be managed under five engineering design changes, listed as follows:

EC49623 This engineering change replaces the Nuclear Application Software (NAS)
incore surveillance program with the Fixed Incore Detector Monitoring System
(FIDMS).

EC65626 This engineering change provides for the installation of the Caldon Leading
Edge Flow Meter (LEFM) CheckPlus Ultrasonic Feedwater Flow Measurement
(UFM) system including the spool pieces with integrated instrumentation,
electronics cabinet with cooling system, and associated software. This change
also provides for all associated electrical system modifications to power the
Caldon LEFM CheckPlus system cabinet and cooling unit.

EC65628 This change modifies the affected parameters in the Automated Unit Load
Demand (AULD) software and the AULD Display software. The resulting
database changes to the ranges and/or descriptors for the parameters supplied
by the TRICON to the Plant Process Computer System (PPCS) will also be
accomplished as part of this EC.

EC65629 This engineering change provides for the installation of one new high accuracy
pressure transmitter and one new thermowell and dual element RTD assembly
in each of the four main steam lines. The instrumentation is selected to be
significantly more accurate than existing instrumentation that is used to
determine heat balance per existing calculation 198-0002. Additionally, the new
MUR installed pressure transmitters will be calibrated for a narrow range of
800-1000 psig. These equipment changes and calibration changes will
significantly reduce the uncertainty of the OTSG pressure and temperature
measurements.
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EC65630 This engineering change modifies Integrated Control System (ICS) modules in
order to support the increase in licensed thermal generation resulting from the
MUR power uprate. ICS modules that are affected are those whose settings
are referenced to the licensed thermal power limit, the maximum continuous
rating (MCR) or corresponding nominal electrical power value, and the full load
main feedwater flow value.

Based on the above and the evaluation performed in Section B.6, the solution response for this
Engineering Change is for Crystal River Unit 3 to implement the power uprate. The NRC has
issued License Amendment 20X to Facility Operating License No. DPR-72 for Crystal River Unit
3 to increase core rated thermal power from 2568 MW1 to 2609 MWt. The license amendment
permits CR3 to operate at the 2609 MWt power level for the remaining operating license life (XX
years) and until the end of the extended plant license life.
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A.2 List of Hard Copy Only Pages

EC Package Print Report
Section/Pages which have blank page place holders for hard copy only originals:
N/A

A.3 Revision Summary

Original Revision.

Section/Pages affected by this revision:
N/A

A.4 Problem Statement

Obijective:
The objective of this EC is to modify the Automated Unit Load Demand (AULD) portion of the

Integrated Control System (ICS) to support an increase in the thermal, and consequently the
electrical generation of the station. This EC is not addressing any plant problem, but rather
involves a plant enhancement to increase the electrical output of the unit.

Historical Information:
Reference Design Inputs under the Design Specification section.

Root Cause Evaluation:
N/A

EC Team Members: , _ ‘
EC team members include representatives from 1&C Design Engineering, 1&C Systems
Engineering, Operations, and Maintenance.

A.5 Solution Statement

Options, Costs and Benefits Evaluated:

The only option evaluated in response to the above problem statement is to modify the AULD
software running in the TRICON and the AULD Display software running in the associated
Panel PC in order to support the increase in licensed thermal generation of CR3 authorized by
Engineering Change 65627. The result of these changes is an expected increase in the thermal
and electrical generation of CR3 of 41 MWt. The cost of this modification has been addressed
in the Request for Project Approval for this phase of the power level upgrade project. The
primary benefit to be derived from this EC is an increase in electrical generation of CR3.

Solution Statement:
Based on the above evaluation, the solution promoted by this EC is to modify the AULD
software and the AULD Display software to increase thermal and electrical generation.
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A.2 List of Hard Copy Only Pages
Section/Pages which have blank page place holders for hard copy only originals:

None

A.3 Revision Summary

Original Revision.

Section/Pages affected by this revision: None. This is Rev. 0

AO00 Contents Page 3 of 6

PEF-CR3-0230



PCHG-DESG Engineering Change 0000065629R0

A.4 Problem Statement

.The existing CR3 ITS allowed reactor power level is reduced by 2% due to the potential error in
instrumentation uncertainties for those flow, temperature, pressures, and RCP power input used
in determining the reactor heat production. Significant inputs to determination of reactor power
are the OTSG secondary side parameters of flow and enthalpy of steam exiting the steam
generators. The steam enthalpy is determined by measurement of the steam pressure and
steam temperatures exiting the steam generators.

The existing CR3 heat balance utilizes an average of four main steam pressure transmitters
(SP-6A/6B-PT1/PT2) located at the outlet of the steam generator in the reactor building with
four main steam pressure transmitters located at the high pressure turbine steam chest (SP-
10A/10B-PT1/PT2). Additionally, the thermocouple temperature elements (MS-14,15,16,17-TE)
used in conjunction with the pressure transmitters are located at neither the reactor building nor
the high pressure turbine but in the intermediate building. The existing methodology thus
measures steam pressures at two locations that have different pressure readings with a
temperature that is at a third location.

Excel Spreadsheet evaluation using ASME steam table data reveal that this existing
methodology of determining OTSG outlet steam enthalpy creates a heat balance error that
results in a higher apparent/calculated steam enthalpy than actually exits from the OTSG. This
effectively creates a condition in which the secondary side heat balance indicates a higher
BTU/hr heat transfer from the primary reactor coolant system to the feedwater/steam secondary
systems than has actually occurred. This creates an unaccounted for condition in which power
is limited to a lower value than is necessary for the 2.0% instrument uncertainty limit in
determining reactor power.

Furthermore 198-0002, “CR 3 Heat Balance Calculation Input Uncertainties” assign a +/- 18 psig
(+/- 1.5%) steam generator pressure loop uncertainty to a single pressure transmitter loop with
a 9.0 psig average of four steam line uncertainty. I98-0002 also evaluates the thermocouple
temperature elements as having a 6.0°F single loop uncertainty and a +/- 4.5°F average of two
temperature inputs.

The Measurement Uncertainty Recapture Project has a goal to recover/eliminate1.6% of the
existing 2.0% uncertainty of the CR3 heat balance. The existing steam instrumentation does
have a significant impact on determination of secondary side steam enthalpy and thus on
determination of heat produced by the reactor and limited by plant technical specifications.
Neither the location, methodology, nor the accuracy specifications of existing steam pressure
and temperature instrumentation are desirable from the viewpoint of reducing heat balance
uncertainty. There are more accurate instrumentation devices available than those presently
used in heat balance calculations
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A.5 Solution Statement

This EC will install additional steam pressure transmitter and steam temperature RTD devices
that are significantly more accurate than those presently used in heat balance calculations. One
new pressure transmitter and one new RTD will be installed in each of the four main steam
lines. The new steam pressure transmitter and the steam temperature measurement will be at
essentially the same location (in Intermediate Building elevation 119’) which will eliminate some
potential steam enthalpy error of measuring steam pressure at locations different from the
temperature measurement..

Four of the existing pressure transmitters used in the existing 2568 MWth heat balance have
documented reference accuracies of 0.25% span and temperature effect of 0.5%URL +0.5%
span per 100°F.

The new pressure transmitters installed by this EC have documented reference accuracies of
0.075% span and temperature effect of 0.025%URL + 0.125% span per 100°F. The pressure
transmitter 4-20ma input will be to a Moore Industries Net Concentrator System AIM (Analog
Input Module) that has specifications of accuracy of 0.01% span and stability/drift uncertainty of
0.081% span for 3 years. This AIM will convert the analog signal to an Ethernet signal. The
remainder of the pressure transmitter signal loop to the AULD/Triconex and plant computer will
be Ethernet/digital with no documented error.

The existing thermocouples used in the existing 2568 MWth heat balance have a documented
element error of up to +/-4.6°F with an instrument string error of 6.0F°.

The new RTDs installed by this EC will be obtained with IEC 751 Class A option with accuracy
of +/- 1.426 F°at 610F° from the standard IEC 751, 100 ohm platinum, aipha= 0.0038505 curve.
The new RTDs will also have small errors of about 0.18°F for 10 cycle temperature effect, about
1.05°F for 30 month stability, and a self heating effect of less than 0.002°F (when using the
Moore Industries TIM module with 250 uamp excitation current).

The RTD ohm input will be to a Moore Industries Net Concentrator System TIM (Temperature
Input Module) that has specifications of +/- 0.18°F with an ambient temperature accuracy
change of up to 0.245°F for a 70°F intermediate building temperature change. The stability/drift
uncertainty for this TIM is documented as 0.023% for 3 year interval. The remainder of the RTD
signal loop to the AULD/Triconex and plant computer will be Ethernet/digital with no
documented error.

CR3 Calculation 107-0002 (Attachment Z32R0) documents a loop uncertainty of +/- 2.02F° for a
single element of the RTD. To reduce instrument loop uncertainty without creating
administrative burdens of matching RTDs with specially calibrated/programmed input modules,
dual element RTDs are being used in each steam line thermowell. Thus when evaluated for a
single steam line, the +/-2.02F° of a single element becomes +/- 1.43F° for the two elements of
the dual element RTD.

To minimize steam piping weld requirements and to minimize new pressure transmitter tubing,
the new pressure transmitters will utilize existing pressure transmitter tubing for the EFIC
transmitters. Appropriate isolation valves will be installed between the new transmitters and the
EFIC tubing to minimize any potential for pressure disturbance during calibration of the new
pressure transmitters. Additionally this is 900 psig tubing and the instrumentation will be valved
in and out per SP-123 . The potential for inadvertent actuation of EFIC transmitters on an OTSG
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low pressure signal is very low. The OTSG differential pressure FOGG logic signal must also
have a concurrent “vector enable” signal for any EF valves to travel to close position. Thus this
potential is also very low.

The existing steam pressure transmitters and steam thermocouples used in the 100%
power/2568 MWth heat balance calculation will not be disturbed and will remain in service for

use in backup contingency 2568MWth heat balance calculations in the event the new
2609MWih target heat balance equipment fails on-line.
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A.4 Problem Statement

Objective:
The objective of this EC is to modify the Integrated Control System (ICS) to support an

increase in the thermal, and consequently the electrical generation of the station. This EC is
not addressing any plant problem, but rather involves a plant enhancement to increase the
electrical output of the unit.

Background:

As a result of EC 65627 which is increasing the Plant Output to 2609 MWt and 914 MWe,
this EC will support the required rescaling of the system modules to reflect the new plant
operating parameters as a result of the increase. Previously EC 49344R0, EC 59702R0 and
EC 62207R0 provide the methodology for this EC in support of a previous uprate to
2568MWt and 903 MWe.

Root Cause Evaluation:

Not applicable, since the EC is considered a plant enhancement, and as such is not be
installed to correct a know plant defect or problem.

EC Team Members:

Responsible Engineer George Hildebrandt (AREVA-NP) (Michael Speziali)
Operations Dave Jones
Maintenance Dalton Brass/Rich Wiemann
Plant Support (Procedures) Russ Harvey
Scheduling Ivan Wilson/John Foley
Licensing Shannon Burke
Training Steve Smith
Simulator Lee Linton
Engineering Programs John Mueller
Radiation Protection Ken Young
Chemistry Rocky Thompson
Procurement Steve Taylor
Design Eng. Electrical Abid Khan
Design Eng. 1&C Steve Fox
Design Eng. Mechanical Mark Livingston
Design Eng. Structural Don Eng
System Eng. (ICS) Bob Muzzi
System Eng. (FW/MS) Tom Salute
Reactor Eng. Mike Culver
Nuclear Q.C. Bradley Kelly
Appendix R Charlie Kish
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A.5 Solution Statement

Options, Costs and Benefits Evaluated:

To support the Power Level Upgrade as provided by EC 65627 the rescaling of the ICS
modules to support the increase in plant parameters previously performed by EC 49344R0 is
considered the only viable option to reflect the new plant parameters.

Industry OE (Operating Experience)

Progress Energy experienced ICS module failures which have caused plant trips. To
preclude the potential for a plant trip, refurbished modules will be utilized in the
replacements/rescaling to provide reasonable assurance that a plant trip is avoided.

EC 49344R0 along with EC 59702R0 and EC 62207R0 were successfully implemented
which provide the methodology for this EC.

Solution Statement:

This EC will provide refurbished modules as required and rescale the modules in the ICS to
reflect the new plant operating parameters.

A00 Contents Page 4 of 4
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@ Progress Energy

AREVA NP INC.
P.O. Box 10935

»
3315-A Old Forest Rd. . CUNF,DENT
Lynchburg, VA 24506-0935 , AL

Attention: Mr. Don Lightfoot

CONTRACT NO. 101659
AMENDMENT NO. 06
EFFECTIVE JANUARY 1, 2007

Sincerely,

/- pd M
TRL/jeb T. R. Lineback
Attachment Corporate Services
Accepted:
FRAMATOME ANP, INC. CONTRACT& 5
by (Pl - /L JAN 0 4 2007

ACCEPTANCE

Name (printed): o, /E/ etz
Title: Sﬂc V4 ?ZW—/:—/r/

Date: /L//2’°,/oc

Should the person's title who is executing this document not indicate that he/she is a corporate officer, an affidavit
signed by a corporate officer shall be provided statmg that the person whose name appears above is duly authorized
to execute Contracts on behalf of the firm.
Progress Energy Service Company, LLI
PC. Box 15581
Raleigh, NC 27602
Amendment
Revision 06/27/05
#231846

PEFE.MR2R-N23R



' MASTER CONTRACT No. 101659

BETWEEN

' PROGRESS ENERGY SERVICE COMPANY LLC

Not in its individual capacity but solely as agent for
Progress Energy, Carolinas, Inc.,

also known as Carolina Power & Light Company

and Progress Energy, Florlda, Inc. -
also known as Florlda Power Corporatlon

' FRAMATOME ANP, INC. -

GENERAL TERMS AND CONDITITONS

" FOR FURNISHING EQUIPMENT AND SERVICES * * - *

Progress Energy Services Company, LLC
411 Fayetteville Street Mall :
. Raleigh, North Carolina 27602

PEF-CR3-0239




PEF DOCUMENTS RESPONSIVE TO
CITIZEN'S FIRST REQUEST TO PRODUCE
DOCUMENTS TO
PROGRESS ENERGY FLORIDA, INC. (NO. 2)

DOCUMENTS IDENTIFIED WITH
BATES NOS.

PEF-CR3-0240 THROUGH PEF-CR3-0303
HAVE BEEN DESIGNATED CONFIDENTIAL
IN ACCORDANCE WITH
PEF'S FIRST REQUEST FOR CONFIDENTIAL
CLASSIFICATION



CONFIDENTIAL

FRAMATOME, ANP, INC. PROGRESS ENERGY SERVICE COMPANY, LLC
Not in its individual capacity, but solely as Agent
for, Progress Energy, Carolinas, Inc. and Progress
Energy, Florida, Inc.

BY: %ZW BY: W /ﬁ% Z

/
N, (printed): _&M_&_CQLLQ dloseph J. Cm{y, Jr., Program Leader

Supply Chain Management - Contracts
TITLE: _\/S¢s  [Dees o
DATE: ‘ES/J—%;/OJ parg: AU 6GvsT /203

Indicate your Social Security Number (SS#) OR your Employer Identification Number
(EIN). This number shall correspond with the FRAMATOME name indicated above and
shall be the same TIN under which you report income. COMPLETE ONLY ONE.

TIN 54-1536465

The Internal Revenue Service (IRS) requires us to obtain certain information from you to
meet IRS Form 1099 reporting and filing requirements.

If you do not provide your correct Taxpayer Identification Number (TIN), your payments
may be subject to 20% backup withhelding.

Under penalties of perjury, I certify that the TIN shown above is correct for the
FRAMATOME named.

Don a/gL L—I"LL\')‘ 'TEX)L?L"

(FRAMATOMB o fill in name and title)
is appointed as the person to whom all official correspondence to FRAMATOME concerning this
Contract should be directed.

PEF-CR3-0304




PEF DOCUMENTS RESPONSIVE TO
CITIZEN'S FIRST REQUEST TO PRODUCE
DOCUMENTS TO
PROGRESS ENERGY FLORIDA, INC. (NO. 2)

DOCUMENTS IDENTIFIED WITH
BATES NOS.

PEF-CR3-0305 THROUGH PEF-CR3-0336
HAVE BEEN DESIGNATED CONFIDENTIAL
IN ACCORDANCE WITH
PEF'S FIRST REQUEST FOR CONFIDENTIAL
CLASSIFICATION



CRNo. 615972

g\,. Progress Energy

AREVA NP, INC.
3315 Old Forest Road
Lynchburg, VA 24506

Attention: Gary Mignogna

- CONFIDENTIAL -

CONTRACT NO. 101659
WORK AUTHORIZATION NO. 61
EFFECTIVE SEPTEMBER 21, 2006

Progress Energy Service Company, LLC
P0. Box 1553
Raleigh, NC 27602

PEF-CR3-0337



PEF DOCUMENTS RESPONSIVE TO
CITIZEN'S FIRST REQUEST TO PRODUCE
DOCUMENTS TO
PROGRESS ENERGY FLORIDA, INC. (NO. 2)

DOCUMENTS IDENTIFIED WITH
BATES NOS.

PEF-CR3-0338 THROUGH PEF-CR3-0345
HAVE BEEN DESIGNATED CONFIDENTIAL
IN ACCORDANCE WITH
PEF'S FIRST REQUEST FOR CONFIDENTIAL
CLASSIFICATION



Page 10, Work Authorization No. 101659-61

m
Sincerely,
C SHimwadC
CS.Hinnant
Senior Vice President and Chief Nuclear Officer
Accepted:
AREVA NP INC. CONTRACT

¢
JAN ¢ 2 2006
ACCEPTANCE

A / N (3 SJovted
Gary Mignogna AL BVA-O0s-33S)

Vice President, Engineering

Date: D&Z&géﬂ‘ Zﬁ; Z@Qé

Should the person's title who is executing this document not indicate that he/she is a corporate officer, an
affidavit signed by a corporate officer shall be provided stating that the person whose name appears above
is duly authorized to execute Contracts on behalf of the firm.

Dallas T. Scott, Project Manager
is appointed as the person to whom all official correspondence to Contractor concerning this Contract
should be directed.

In accordance with the Federal Acquisition Regulation section 52.219, please check all that apply to your cormpany. Please provide supporting
documentation or certification to confirm the status for any categories checked under Small/Diverse Vendors.

[ ] Certified small business* [ ] HUBZone, 8(a) or disadvantaged business*
[ ] Veteran-owned business™ [ ]Minority-owned business * *

[ 1Service-disabled veteran-owned business* [ J Women-owned smail business * *

[ ] Not a Small Business

*  As defined by the Small Business Administration (SBA): www.sba gov
* * Certified by Progress Energy and as defined by SBA.

Register online at www.progress-energy.com/supplierdiversity

# 248525

PEF-CR3-0346



PEF DOCUMENTS RESPONSIVE TO
CITIZEN'S FIRST REQUEST TO PRODUCE
DOCUMENTS TO
PROGRESS ENERGY FLORIDA, INC. (NO. 2)

DOCUMENTS IDENTIFIED WITH
BATES NOS.

PEF-CR3-0347 THROUGH PEF-CR3-0356
HAVE BEEN DESIGNATED CONFIDENTIAL
IN ACCORDANCE WITH
PEF'S FIRST REQUEST FOR CONFIDENTIAL
CLASSIFICATION



PEF DOCUMENTS RESPONSIVE TO
CITIZEN'S FIRST REQUEST TO PRODUCE
DOCUMENTS TO
PROGRESS ENERGY FLORIDA, INC. (NO. 2)

DOCUMENTS IDENTIFIED WITH
BATES NOS.

PEF-CR3-0358 THROUGH PEF-CR3-0363
HAVE BEEN DESIGNATED CONFIDENTIAL
IN ACCORDANCE WITH
PEF'S FIRST REQUEST FOR CONFIDENTIAL
CLASSIFICATION



. W

NuFlo Technologies Sales Co,
1070 Banksville Avenue
Pittsburgh, PA 15216

Attention: Ernie Hauser

CONTRACT NO. 44867
AMENDMENT NO. 7
EFFECTIVE NOVEMBER 30, 2006

CONFIDENTIAL

PEF-CR3-0357



CONFIDENTIAL

Contract No. 44867, Amendment No. 7
Page 8

Sincerely,

Senior Vice President
Chief Nuclear Officer

Accepted:

NuFlo Technologies ompsany '
By:

/
Name (printed): onc. S xeme <
Tite: _Use etiledt- Larhne

Date: /L / %Aé

Should the person's title who is executing this document not indicate that he/she is a corporate officer, an
affidavit signed by a corporate officer shall be provided stating that the person whose name appears sbove
is duly authorized to execute Contracts on behalf of the firm.

In accordance with the Federal Acquisition Regulation section 52.219, please check all that apply to your
company. Please provide supporting documentation or certification to confirm the status for any
categories checked under Small/Diverse Vendors.

[ ]Certified small business* { ]1HUBZone, 8(a) or disadvantaged business*
[ 1Veteran-owned business* [ ]Minority-owned business * *

[ ]Service-disabled veteran-owned business* [ ] Women-owned small business * *

[»€) Not a Small Business

*  As defined by the Small Business Administration (SBA): www.sha.gov
* * Certified by Progress Energy and as defined by SBAL

Register online at www.progress-enerey.com/supplierdiversi

#246956 !
|

PEF-CR3-0364 —



PEF DOCUMENTS RESPONSIVE TO
CITIZEN'S FIRST REQUEST TO PRODUCE
DOCUMENTS TO
PROGRESS ENERGY FLORIDA, INC. (NO. 2)

DOCUMENTS IDENTIFIED WITH
BATES NOS.

PEF-CR3-0365 THROUGH PEF-CR3-0401
HAVE BEEN DESIGNATED CONFIDENTIAL
IN ACCORDANCE WITH
PEF'S FIRST REQUEST FOR CONFIDENTIAL
CLASSIFICATION



CONTRACT

PASSPORT NO. 44867

BETWEEN

. CAROLINA POWER AND LIGHT

AND
FLORIDA POWER CORP.

CALDON, INC.

CR No. 58857

PEF-CR3-0402



PEF DOCUMENTS RESPONSIVE TO
CITIZEN'S FIRST REQUEST TO PRODUCE
DOCUMENTS TO
PROGRESS ENERGY FLORIDA, INC. (NO. 2)

DOCUMENTS IDENTIFIED WITH
BATES NOS.

PEF-CR3-0403 THROUGH PEF-CR3-0442
HAVE BEEN DESIGNATED CONFIDENTIAL
IN ACCORDANCE WITH
PEF'S FIRST REQUEST FOR CONFIDENTIAL
CLASSIFICATION



-42-

CONFIDENTIAL

CALPON, INC. Carolina Power & Light

BY: ,/,?Z?%‘/‘ | By g /§W

NAME (printed): £AVESY un, HAV382 Senior VP and Chief Nuclear Officer
TITLE: PRESI0EVY = CRLOm) WCtEa€ Date _J{~]2~0]

DATE: _Il =/4-0] Florida Power Corp.
By: Qéi ' W,,I.
C. S. Hinnant

Senior VP and Chief Nuclear Officer
Date l /"]9\“ O]
Indicate your Social Security Number (SS#) OR your Employer Identification Number (EIN). This number

shall correspond with the Contractor name indicated above and shall be the same TIN under which you
reportincome. COMPLETE ONLY ONE.

ENZ 5-| 5 2 | 4 ¢  osst_____ - -

" The Internal Revenue Service (IRS) requires us to obtain certain information from you to meet IRS Form
1099 reporting and filing requirements,

If you do not provxde your correct Taxpayer Identification Number (TIN), your payments may be subject to '
20% backup wzthholdmg

Under penalties of perjury, I certify that the TIN shown above is correct for the Contractor named.

ERNSST ., HaUSER | CALDON MLCLEAR PRESIDENT
(Contracfor to fill in name and title)

Is appointed as the person to whom all official correspondence to Contractor concerning this Contract should
be directed. '

PEF-CR3-0443



PEF DOCUMENTS RESPONSIVE TO
CITIZEN'S FIRST REQUEST TO PRODUCE
DOCUMENTS TO
PROGRESS ENERGY FLORIDA, INC. (NO. 2)

DOCUMENTS IDENTIFIED WITH
BATES NOS.

PEF-CR3-0444 THROUGH PEF-CR3-0462
HAVE BEEN DESIGNATED CONFIDENTIAL
IN ACCORDANCE WITH
PEF'S FIRST REQUEST FOR CONFIDENTIAL
CLASSIFICATION



CR3 MUR Uprate

RJF-CR3 MUR Uprate

25-May-07 12:38

Activity 1D Activity Name RD |Physical| RESP Start Finish Predecessors Successors TF 2007 2008
% ] Q3 Q4 Q1
.
20d 31-May-07  27-Jun-07 28d _2_7_._{%:(.;_: ; T
CRSMO000  Simulator Modifications 20d 0% CR3 31-May-07  27-Jun-07*  CRTHG60, CREDBD000,  29d [ s:mulafo Modificatlons : : :
CRPMO000 CROTO000 : : : ! ;
Onerato - . 19-Sep-07 q '
- 584 T28un07  198ep07 . 20d V— § ; §
58d 28-Jun-07  19-Sep-07 ; v———v 19 -Sep- 07 : ; 5
CROTO00  Operator Training 60d 0% CR3 28-Jun07  19-Sep-07  CRSMO000 CRST000 : ::L _C)Q_e_r_ator Tra.n.ng : :
P& 65629 07 A | 29-Jun-07 —- ; ¥ 29- Junr 7, MS P&T EC: 6562p | g : :
PreparefEC R —‘24-May-0—77_ O7aun0? 1 -V 07- Jun-07 P?r pare EC P ; :
84 24-May-07 A 07-Jun-07 1444 r-g-v 07-4un~07, H : : : :
CR-226-E01 AREVA Internal Review EG (100%)  2d 0% DUNGAN  24-May-07 A 30-May-07  CR-224-E01, CR-228-E01, 149d : : ooy : : : 5
CR-225-E01 CR-230-E01, !_q AREVA IntErnal Review EC (100%) & ! ' ' : '
CR-232-E01 : : b : : : :
CR-230-E01 PGN Review EC (100%) 2d 0% CR3 24-May-07 A 30-May-07  CR-226-E01 CR-232-E01  149d i _g PGN Rewew EC (100%) : :
CR-232-E01  Design Challenge Meeting (100%) 1d 0% CR3/AREVA 31-May-07 31-May-07 CR-230-E01, CR-228-E01 149d "j D95|gn Challence Meetmg (100%) f
CR-226-E01 I : ; : :
CR-228-E01 AREVA Incorporate Comments 5d 0% WAGNER 01-Jun-07 07-Jun-07 CR-226-E01, CR-242-E01 149d -"g AREVA Incor[:orale Comments (100%)
(100%) CR-232-E01 : ; : :
Complete EC Development & Issue 16d 08-Jun07  28-Jun-07 1440 |||} v—v ””””” 2 éﬁ&hf 7 ’é&ﬁﬁlé‘tééﬂé’béizélim’p'ﬁ’éri{ Ei issue | |

16d 08-Jun-07  29-Jun-07 144d v—v 29- Jun~ 7, 5 oo ; : : :
CR-242-E01 AREVA Submit EC To DRB for od 0% WAGNER  08-Jun-07  08-Jun-07  CR-228-E01 CR-243-E01  149d AREVA Submt EC To DRB fd)r Rewew : : 5 ;
Review ' : : .
CR-243-E01  Review Final DRB Package 5d 0% CR3/AREVA 11-Jun-07  15-Jun-07  CR-242-E01 CR-244-E01  149d| |? Réview Firicl DRB Package' P : : : :
CR-244-E01  Final DRB Meeting od 0% CR3/AREVA 18-Jun-07  18-Jun-07  CR-243-E01 CR-245-E01  149d| | Final DRB eetlng : : : :
CR245-E01 AREVA Resolve DRB Comments 6d 0% WAGNER  18-Jun-07  25un-07  CR-244-E01 CR248E01, t4od||: | ¢ i U B : : :
CR-247-E01, : lAREVA:F esolve DRB Cémmehtsl H H . :
CR-246-E01 : : : ; D : : :
CR-248-E01  Obtain Supervisor Approval 3d 0% WAGNER  25-Jun-07  27-Jun-07  CR-245-E01 CR-249-E01  149d] |! ! Obtain Slupervisor Approval | |
CR-246-E01  All Reviews Gomplete od 0% CR3/AREVA 25-Jun-07  CR-245-E01 153d /| | ! All Revieys Complete : : :

CR-247-E01  Design Verifier Approved od 0% CR3/AREVA 25-Jun-07  CR-245-E01 153d | |! | Design Vrifier Approved | : :

Page 2 of 7 [ TASK filter: Remaining Work.

SENN  Actual Work

1 Remaining Work @ ¥ Milestone

B Critical Remaining Work Wiy o

DATA DATE: 28-May-07

(c) Primavera Systems, Inc.

PEF-CR3-0464



(CR3 MUR Uprate

RJF-CR3 MUR Uprate

25-May-07 12:38

Activity ID Activity Name RD |~hysical| RESP Start Finish Predecessors Successors TF 2007 2008
% Q3 Q4 Q1
ame
CR-250-EQ01  Obtain Plant Manager Approval 3d 0% WAGNER  27-Jun-07 29-Jun-07 CR-249-E01 CR-252-E01 149d Obtain:Rlant Manager Aypprov!al . H
CR-249-E01  Supervisor APPROVED od 0% CR3 27-Jun-07  CR-248-E01 CR250-E01  149d| ¥ Supervisbr APPROVED] 1 : : :
CR-252-E01  Plant Manager APPROVED 0d 0% CR3 29-Jun-07  CR-250-E01 149d | | b Plant Manager APPROVED | : : ;
R d - 25-May-07 A | 05-Juk07 pom——ry (5-J1J07, MUR EC 65627 |
y W S DN S (R I N————— : N o daication : ': E
Design Specification 2rd 26-May-0T A 05-Jul-07 : 05 Ju:l 07, De:slgn p :CI |ca:|or1: : :
27d 25-May-07 A 05-Jul-07 141d 05-Jul07, o : :
CRMEC150  Internal Review and Comment 100%  2d 0% ESQUILLO  25-May-07 A 30-May-07 CRMEC145 1d P : : : :
Design Pkg | Internal Review Pesign Pkg . . .
CRMEC142 Inter-Departmental Reviews 6d 0% CR3 31-May-07 07-Jun-07 CRMEC145 CRMEC155, 151d Intex?—Departrilq ental Rl:evicws '
CRMEC160 : : : Lo ; : : :
CRMEC151  Design Verification 18d 0% CR3 31-May-07  25-Jun-07  CRMEC145 148d : Design Vrificatipn R : : : :
CRMEC145  Announce 100% Design Challenge od 0% ESQUILLO 31-May-07* CRMEC140, CRMEC151, 0Oc [™® Announce 100%j Design Challenge :
. CRMEC150 CRMEC142 : ; : : Cot : : : :
CRMEG155  100% Design Challenge Meeting od 0% ESQUILLO 07-Jun-07  07-Jun-07  CRMEC142 CRMEC160  141d| H= 100% Desigri Challenge Meeting : : : :
CRMEC160  Incorporate Design Verification 6d 0% ESQUILLO  07-Jun-07  14-Jun-07  GCRMEC155, CRMEC168, 141d| 3 p fication cdmrments | : : v
comments CRMEC142 CRMEC165 : : : : : . : : : :
CRMEC165  Distribute Final DRB Pkg for Review  1d 0% ESQUILLO  14-Jun-07  14-Jun-07  CRMEC160 GRMEC166  141d| |!'®j Distribute Fihal DRB Pkg fof Revipw! ! : :
CRMEC166 CR3 Review Final DRB Pkg 5d 0% CR3 15-Jun07  21-Jun-07  CRMEC165 GRMEC167  141d] |: R3 Revidw Final DRB Pkg | ' : : : :
CRMEC167  Final DRB Meeting od 0% ESQUILLO 21-Jun-07  21-Jun-07  CRMEC166 CRMEC168  141d Final DRB[Meeting : :
CRMEC168  Incorporate Final DRB & Design 5d 0% ESQUILLO  22-Jun-07  28-Jun-07  CRMEC167, CRMEC169  141d : : : : P : : : :
Verification Comments CRMEC160 ! Incorparpte Findl DRB & Design Verification Comments
CRMEC169  All Reviews Complete od 0% ESQUILLO 28-Jun-07  CRMEC168 CRMEC170  141d[|.  le¢ AURevidws Complete | | | T VT
CRMEC170  Design Verifier APPROVED od 0% ESQUILLO 28-Jun-07  CRMEC169 CRMEC171  141d Design: Yerifier APPROVED | ! : : : :
CRMEC171  Obtain Supervisor Approval 2d 0% ESQUILLO  29-Jun-07  02-Jul-07 CRMEG170 ORMEC172  141d| | Obtain upervisor Approval ¢ ; : ;
CRMEC172  Supervisor Approval od 0% ESQUILLO 02-Ju07  GRMEC171 CRMEC173  141d| || Superidsor Approval P
CRMEC173  Obtain PGM Approval 2d 0% ESQUILLO 03-uk07  05-Jul07  CRMEC172 CRMEC174  141d| | Obtain| PGM Approval, : :
CRMEC174  PGM Approved od 0% ESQUILLO 05-Ju-07  CRMEC173 141¢| | e PGMiApproved T v
Page 3 of 7 [TASK filter: Remaining Work.

B Actual Work

[ Remaining Work 4

Rl Critical Remaining Work \emm——y o,
@ Milestone

DATA DATE: 28-May-07

(c) Primavera Systems, Inc.

PEF-CR3-0465




CR3 MUR Uprate

RJF-CR3 MUR Uprate

25-May-07 12:38

[Activity ID [Activity Name I"RD |Physical| RESP IStart Finish [ Predecessors Successors TF 2007 2008
% Q3 Q4 Qt
d 8 6 g-No 9¢ g S— 29-Nov-07, Calrdon EC 65
A130 & V ' ' ' ' : : : : : :
Preparation ) - 32d T 14-DecDBA 12407 000 T Tog - 12404107, P;reparati:pn :
12d 14-Dec-06 A 12-Jul-07 Oct ey 120107, L . ;
CREGPR040 AREVA Review Aftachment 7 32d 0% MOORE 14-Dec-06 A 12-Jul-07 CRECPRO000, CRECAD0D odj | : : : : P : : ; :
CRECPRO10, M /REVA Review Attdchment 7 : ; ; :
CRECPR020, : : : : o : ; : :
CRECPRO030 : : : : : : : : :
Procure Caldon LEFM 24d 06-Nov-08 A _28~Jun-07 1440 [memm———y 29_jfi'47, Pro¢ure Caldon LEFM ! : : ;
24d 06-Nov-06 A 29-Jun-07 144 [ ¥ 29-Jind7, : : : : : :
CRECPLO00 Leadtime 24d 0% CR3 06-Nov-06 A 29-Jun-07  CRECDSO070 144d BT Leadtie : : : ; : :
Docs & Procedures 4d 24-Jan-07 A 01~Jun-07 164d [ 01-Jup-07, Dot & Progedures : : : : :
4d 24-Jan-07 A 01-Jun-07 1640 M 01-Jun-07, | b
CRECADO70 Maintenance Procedures 3d 0% MOORE 24-Jan-07 A 31-May-07  CRECADO60 165d @il Maintenancq Procedure I : : : :
CRPM000  Procedure Modifications 3d 0% CR3/AREVA 12-Feb-07 A 30-May-07 CRECADO60 CRSMO0D, 224 M} Procedure Modiffcations L : : : :
CRPMO0O1 ' : : : P : : : :
CRECADOD90  Stress Calculations 4d 0% MOORE 09-Apr-07 A 01-Jun-07  CRECADO8O CREC020 140d W] Stress Calcglatipns ; : : :
CRPM001  Transmit Procedure Modifications to  0d 0% AREVA 30-May-07*  CRPMO0GO 22d W@ Transmit Prdcedhire Motifications to GR3 : : : :
CR3 : : : b : : : :
Review EC Package (100%) 250 13-Jun07  19-Jul07 131d] | ' JUl-07; {EC Package (100%) |
25d Bedun07 18007 1310 |1 wm— 1501107 A
CREC010 Announce 100% Design Challenge od 0% 13-Jun-07* CREC020 od| |: rinoundge 100% Defsign Ch:‘cllleng:e :
CREC020 Internal Review and Comment 100% 5d 0% 14-Jun-07 20-Jun-07 CREC010, CRECO030, 132d| | | ¢ : ' :
Design Pkg CRECAD0S0 CREC040 Ihterna Re view ar?ud Comrilnent 1.00:% Desigln Pkg
CREC030  Design Verification 10d 0% 14-Jun-07  27-Jun-07  CREC020 146d| | in‘\lerification P :
CREC040 100% Design Challenge Meeting od 0% 21-Jun-07 21-Jun-07 CREC020 CRECO050 132d Des|gn Chdllenge Meetin'g
CREC050  Incorporate Design Verification ad 0% 25-Jun-07*  28-Jun-07  CREC040 CREC060 131d horte Design Verificatioh comments ~ © & |
comments . Pl . .
Page 4 of 7 [TASK filter: Remaining Work,

PR Actual Work

71 Remaining Work €

@RS Critical Remaining Work V——y o
9 Milestone

DATA DATE: 28-May-07

{c) Primavera Systems, Inc.

PEF-CR3-0466



CR3 MUR Uprate

RJF-CR3 MUR Uprate

—

25-May-07 12:38

Activity (D Activity Name RD |Physical | RESP Start Finish Predecessors Successors TF 2007 2008
% Q3 [ Q4 Q1

CREC060 Distribute Final DRB Pkg for Review 1d 0% 29-Jun-07 29-Jun-07 CREC050 CREC070 131d Final :DRB Pkg for l{iewew . .

CREGCO070 Review Final DRB Pkg 3d 0% 02-Jul-07 05-Jul-07 CREC060 CREC080, 131d Final DRB Pkg H

CREC065

CREG065 Alden Labs Calibration 0d 0% 05-Jul-07 ’ 05-Jul-07 CRECO070 151d | abs Callbranon
CREC080 Final DRB Meeting 0d 0% 06-Jul-07 06-Jul-07 CREC070 CRECO090 131d |

CREG090 Incorporate Final DRB Comments 5d 0% 09-Jul-07 13-Jul-07 CREC080 CREC100 131d 1 .

CREG100 All Reviews Complete 0d 0% 13-Jul-07 CREC080 CREC120 131d ] eviewsi Comple:te E

CREC120 Obtain Supervisor Approvat 2d 0% 16-Jul-07 17-Jul-07 CREC100 CREC130 131d ain Su;:)en/isor ZApp i |

CREG130 Supervisor Approval od 0% 17-Jul-07 CREC120 CREC140 131d erviscn:L Approvial

CREC140 Obtain PGM Approval 2d 0% 18-Jul-07 19-Jul-07 CREC130 CREC150 131d tain PGM Approval !

CREG150  PGM Approved od 0% 19-Juk07  CREC140 131d| 5 "i\)l’Ab};rH\}éa ””” : :

Approve EC Package (DRB) 10d 08-Juk07  20-Jul-07 53d G Juk- 07} ApproVe EC Package (DRB)

10 09-Jul-07  20-Jul-07 53d i Jut-07; : :

CRECAD00  AREVA Approval of Caldon EC 5d 0% MOORE 09-Jul-07 13-Jul-07* CRECPR040 CRECA010 od BVA Approval of Caldén EC

CRECA010  CR3 Approval 5d 0% CR3 16-Jul-07 20-Jul-07 CRECA000 CRECI000 53d 3 Approval : : :

implementation 28d 23-JuH07  29-Aug-07 45d —v 29-Aug-07, xmpxerﬁéhiz;i.bh' """""

28d 230007 29-Aug07 45d ¥ 29-Aug-07, | :

CRECI000 Installation 10d 0% CR3 23-Jul-07 03-Aug-07 CRECA010 CRECIO010 53d Installation E

CRECI010 Testing 5d 0% MOORE 16-Aug-07 22-Aug-07 CRECI000, CRECI020 45d] | | E

CRFARLO10, H Testing : H | H

CRFARLO05 : j : H : ;

CRECI020 Commissioning 5d 0% CR3/AREVA 23-Aug-07 29-Aug-07 CRECIO10 CRECCO000 Commlssmn;ng
Closeout 184 02-Nov-07  28-Nov-07 ; Wy 59 N’c&&’d? 6[(;&;6&{“5“

18d 02-Nov-07  29-Nov-07 v—v 29- NO\, o7, 3

CRECCO000 AREVA Support 18d 0% MOORE 02-Nov-07 29-Nov-07*  CRECID20 v ’ﬁ AREVA Support I

aling 65630 _ ' : . mny §2-0ct-07, ICS Scaling EC 65630 |

Prepare EC i T ed T DaMarOTA  18-lund7 7Td [mr— 1:9—Jun—07:, Prepar§e EC : i
16d 08-Mar-07 A~ 19-Jun-07 77d “;”""’%5)1},{&57’ ”””” T e e

CR-224-E03  Prepare EC (100%) 8d 0% SPEZIALI  08-Mar-07 A 07-Jun-07  CR-202-E03 CR-226-E03,  76d HE Prepare EC (100%) : :
CR-225-E03 H : : f .
Page 5 of 7 TASK filter: Remaining Work.

R Actual Work

1 Remaining Work @ ¥ Milestone
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CR3 MUR Uprate

RJF-CR3 MUR Uprate

25-May-07 12:38

Activity ID Activity Name RD |”hysical| RESP Start Finish Predecessors Successors TF 2007 2008
% Q3 Qi
amnlote -

CR-225-E03  Announce 100% Design Challenge od 0% SPEZIALI 08-Jun-07 08-Jun-07 CR-224-E03 CR-226-E03 78d Annpunce 1(?0% Des!gn Chal?enge
Meeting H . H :
CR-226-E03 AREVA Internal Review EC (100%)  2d 0% MOORE 11-Jun07  12-Jun-07  CR-224-E03, CR-231-E03,  76d : : ! : ; : :
CR-225-E03 CR-228-E03, AREVA Internal Review EC {100 ; : ;
CR-230-E03 T : : ; : : ; ;
CR-230-E03  PGN Review EC (100%) 5d 0% CR3 11-Jun07  15-Jun-07  CR-226-E03 CR-231-E03,  76d PGN Review EC (100%) : : ;
CR-234-E03 : : : : : :
CR-231-E03 Design Challenge Meeting 100% od 0% CR3/AREVA 15-Jun-07 15-Jun-07 CR-230-E03, CR-233-F03, 79d enge Meeting i
CR-226-E03 CR-228-E03 [ ; : : : : ; :
CR-283-E03 Announce DRB Meeting 1d 0% CR3 15-Jun-07  18-Jun-07  CR-231-E03 CR-242-E03,  79d| |{'P(] Announce DRB Meeting
CR-243-E03 : : : O :
CR-228-E03 AREVA Incorporate Comments 2d 0% SPEZIALL 18-Jun-07 19-Jun-07 CR-226-E03, CR-242-E03 76d ™§ AREVA Incorporate Comnients {160%) H

(100%) CR-231-E03 : : : o

Complete EC Development & Issue 88d 11-Jun07  12-0ct-07 7d
38d 11-Jun07  12-Oct-07 71d ; :
CR-234-E03  Perform Independent Verification 10d 0% SPEZIALI  11-Jun-07  22-Jun-07  CR-230-E03 CR-236-E03,  76d : :
CR-246-E03, ] : : :
CR-248-£03, : : : :
CR-244-E03 : : : :
CR-243-E03 AREVA Present EC to DRB 1d 0% SPEZIALI  19-Jun07  19-Jun-07  CR-242-E03, CR246£03 764 |i o AREVA Fresent EC to DRB
CR-233-E03 CEE O : : : I : : :
CR-242-E03 AREVA Submit EC To DRB Memeber  5d 0% SPEZIALl  19-Jun07  25-Jun-07  CR-233-E03, CR-243-E03 76d| | B JAREVAISubmit EC To DRB Mémeber Reyiew : :
Review CR-228-E03 S : : oo : ; ;
CR-246-E03 AREVA Resolve DRB Comments 3d 0% SPEZIALI  20-Jun-07  22-Jun07  CR-243-E03, CR244-E03  76d| i “EJwAREVA Resolve DRB Coimmens | : ;
CR-234-E03 : : : : oo : ; :
CR-244-E03  AREVA Submit Signed EC for 1d 0% SPEZIAL!  25-Jun-07 *25-Jun-07  CR-246-E03, CR-248-£03  76d| | : : : oo : : : !
Supervisor Approval CR-234-E03 iAREVA{Submit $igned EC for I'SupervisoriApprova:l
CR-248-E03 AREVA Submit Signed EC for PGN  1d 0% SPEZIALI  26-Jun-07  26-Jun-07  CR-234-E03, CR-236-£03  76d| |} AREVA:Submit Signed EC foriPGN Supervisor : :
Supervisor CR-244-E03 : : ' . .
CR-236-E03 CR3 PE Supervisor Approval 1d 0% CR3 27-0un07  27-Jun-07  CR-234-EQ3, CR-250-£03  76d] || { CR3 PE Supenvisor Approval | E :
CR-248-£03 : - : : P E :
CR-250-E03 AREVA Submit Signed EC For Plant  1d 0% SPEZIALl  28-Jun-07  28-Jun-07  CR-236-E03 CR-252-E03  76d| ]! : : : A ; : : :
Manager Approval ' i AREVA Submit:Signed EC Fo:r Plant Mahager Approval
Page 6 of 7 ITASK filter: Remaining Work.
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25-May-07 12:38 |

Closeout

Activity |D Activity Name RD |Physical| RESP Start Finish Predecessors Successors TF 2007 2008
.
I 03 [ Q4 at

CR-252-E03 AREVA Issue Final EC 1d 0% SPEZIALI  29-Jun-07  29-Jun-07  CR-250-E03 CR238-E03  76d] | | AREVA [ssue Final EC; | : : : :

CR-238-E03 AREVA provide Installation Support ~ 63d 0% SPEZIALI  02-Jul-07 28-Sep-07 CR-252-E03 CR-240-E03 76d{ |: i : AREVA providé Installation Support
CR-240-E03  AREVA Gloseout / Tumover 10d 0% SPEZIALI  01-Oct-07  12-Oct-07  CR-238-E03 76d| | - : : AREVA Claseout / Turnover!
; 31-0c167 | 31-Dec-07 : ' : ; | y—— 31 0ob-07, Starf

Startup and Testing I I A A . : P : : ; ;

31007  31-Dec07 ; P——y 31-Det-07, |

31-0ct-07 31-Dec-07 0d :

CRST000  Startup and Testing 44d 0% CRIAREVA 31-Oct07  31-Dec-07* CROTO00 CRCO000 od

BN Actual Work B Critical Remaining Work Yy o,
[ Remaining Work 4 4 Milestone

DATA DATE: 28-May-07

22d 01-Jan08 - 31~Jan08 0d :
22d 01-Jan-08  31-Jan-08 0d :
CRCO000 Closeout 23d 0% CR3/AREVA 01-Jan-08 31-Jan-08*  CRST000 0d : I Closefou
Page 7 of 7 TASK filter: Remaining Work.
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MUR Uprate Draft Schedule T ADV - CR3 RESP 13-Nov-06 13:00

Activity 1D ! Activity Name [ RD | R ES EF [Total Float | RESP [ Predecessors [Successors
MUR Uprate 3d 06-Nov-06 08-Nov-08 ‘ 317d l
Kick-Off / Data Gathering 3d 06-Nov-06 08-Nov-06 317d
3d 06-Nov-06 08-Nov-06 317d
CR000 Kick Off Meeting 3d 06-Nov-06* 08-Nov-06 321d
Caldon Engineering Change i I N R I R

" Design Specification 194 02-Oct06 A 30-Nov-06

19d 02-Oct-06 A 30-Nov-06 od
CRECDS000 Scope od 02-Oct-06 A 06-Oct-06 A DEVENDORF CRECDS010
CRECDS010 References 0d 02-Oct-06 A 06-Oct-06 A DEVENDORF CRECDS000 CRECDS020
CRECDS020 Design Input od 09-Oct-06 A 13-Oct-06 A DEVENDORF CRECDS010 CRECDS030
CRECDS030 Assumptions od 09-Oct-06 A 13-Oct-06 A DEVENDORF CRECDS020 CRECDS040
CRECDS040 Issue Draft Spec od 13-Oct-06 A 13-Oct-06 A DEVENDORF CRECDS030 CRECDS050
CRECDS050 Finalize Spec/EC 5d 16-Oct-06 A 10-Nov-06 0d DEVENDORF CRECDS040 CRECDS060
CRECDS060 Issue Spec/EC to Procurement id 15-Nov-06 15-Nov-06 0d DEVENDORF CRECDS050 CRECDS070
CRECDS070 PO to Caldon (by CR3) ad 16-Nov-06 30-Nov-06 0d DEVENDORF CRECDS060 CRECIR000, CRECPLO00O
Preparation 14d 21-Nov-08 08-Dec-06 266d
144 21-Nov-06 08-Dec-06 266d
CRECPRO000 CR3 RE Assembie EC Team 3d 21-Nov-06* 27-Nov-06 257d DEVENDORF CRECPR010, CRECPR020...
CRECPR010 CR3 RE Create EC in Passport 3d 21-Nov-06 27-Nov-06 266d DEVENDORF CRECPR000 CRECPR040
CRECPR020 CR3 RE Create EC Folder 3d 21-Nov-06 27-Nov-06 266d DEVENDORF CRECPR000 CRECPR040
CRECPR030 CR3 RE Identify NIT 6d 21-Nov-06 30-Nov-06 263d DEVENDORF CRECPR0Q0 CRECPR040
CRECPR040 AREVA Review Attachment 7 12d 21-Nov-06 08-Dec-06 2574 DEVENDORF CRECPRO000, CRECPRO0... CRECKO000
Procure Caldon LEFM 198d . 01-Dec08 06-Sep-07 0d
198d 01-Dec-06 06-Sep-07 od
CRECPL000 Leadtime 172d 01-Dec-06* 09-Aug-07 od CRECDS070 CRECPL010
CRECPL0O10 Alden Labs Calibration 19d 10-Aug-07 06-Sep-07* 0od CRECPL000 CRECI000
Kick-Off /| Data Gathering 9d 12-Dec-06 22-Dec-06 270d
9d 12-Dec-06 22-Dec-06 270d
CRECKO000 AREVA Attend KO Meeting 1d 12-Dec-06 12-Dec-06 257d DEVENDORF CRECPR040 CRECK020, CRECKO030, C...
CRECK020 AREVA |dentify ADs & AEs 3d 13-Dec-06 15-Dec-06 262d DEVENDORF CRECKO000 CRECIR000, CRECTR000
CRECKO030 AREVA Identify Inteface Reviews 3d 13-Dec-06 15-Dec-06 262d DEVENDORF CRECKO0G0 CRECIR000, CRECTR000
CRECK040 CR3 RE Confirm ADs & AEs 3d 13-Dec-06 15-Dec-06 262d DEVENDORF CRECKO000 CRECIR000, CRECTR000
CRECKO010 AREVA Gather all ADs 8d 13-Dec-06 22-Dec-06 257d DEVENDORF CRECKO000 CRECIR000, CRECTR000
Install Requirements 5d 03-Jan-07 09~Jan-07 265d
S5d 03-Jan-07 09-Jan-07 265d
CRECIR0GG AREVA Prepare Install Requirements 5d 03-Jan-07* 09-Jan-07 256d DEVENDORF CRECDS070, CRECK02... CRECTR000
Test Requirements 5d 03-Jan-07 09-Jan-07 265d
: 5d 03-Jan-07 09-Jan-07 265d
: CRECTRO000 AREVA Prepare Test Requirements 5d 03-Jan-07 09-Jan-07 256d DEVENDORF CRECIR000, CRECK020,.. CRECTO000
OPS Turnover 5d 10-Jan-07 16-Jan-07 265d
5d 10-Jan-07 16-Jan-07 265d
Page 1 of 10 TASK filter: All Activities
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MUR Uprate Draft Schedule —r ADV - CR3 RESP 13-Nov-06 13:00
Activity 1D Activity Name RD ES EF Total Float] RESP Predecessors Successors
CRECTO000 AREVA Prepare Caldon EC 5d 10-dan-07 16-Jan-07 256d DEVENDORF CRECTR000 CRECRRO000
Determine Required Reviews (30% Package) 5d 17-Jan-07 23-Jan-07 265d
5d 17-Jan-07 23-Jan-07 265d
CRECRR000 AREVA Prepare Required Reviews 3d 17-Jan-07 19-Jan-07 256d DEVENDORF CRECTO0000, CRECP110 CRECRRO010
CRECRRO010 CR3 Confirm for 30% DRB 2d 22-Jan-07 23-Jan-07 256d DEVENDORF CRECRRO000
AREVA Prepare Engineering Change Package 140d 17-Jan-07 31-Jul-07 130d
140d 17-Jan-07 31-Jul-07 130d
CRECP110 Issue 30% DRB 3d 17-Jan-07* 19-Jan-07 267d DEVENDORF CRECRRO000
CRECP000 Revision Summary 5d 24-Jan-07* 30-Jan-07 0d DEVENDORF CRECP010, CRECP020, C...
CRECP010 Table of Contents 5d 24-Jan-07 30-Jan-07 221d DEVENDORF CRECP000 CRECP040
CRECP020 Problem Statement 5d 24-Jan-07 30-Jan-07 221d DEVENDORF CRECP000 CRECPO030
CRECP120 Prepare / Issue 70% DRB 75d 24-Jan-07 08-May-07 0d DEVENDORF CRECADO060 CRECADO090
CRECP040 ADL - AEL 5d 31-Jan-07 06-Feb-07 221d DEVENDORF CRECP030, CRECP010 CRECPO050
CRECP030 Design Specification 20d 31-Jan-07 27-Feb-07 221d DEVENDORF CRECP020 CRECP040
CRECPG50 {nstallation Description 5d 07-Feb-07 13-Feb-07 221d DEVENDORF CRECP040 CRECP060
CRECP060 Testing Requirements 5d 14-Feb-07 20-Feb-07 221d DEVENDORF CRECPO050 CRECP070
CRECP070 Turnover / Closeout Summary 5d 21-Feb-07 27-Feb-07 221d DEVENDORF CRECP060 CRECP080
CRECP080 Self Assessment Records 5d 28-Feb-07 06-Mar-07 221d DEVENDORF CRECP070 CRECP090
CRECP090 10CFR50.59 5d © Q7-Mar-07 13-Mar-07 221d DEVENDORF CRECP080
CRECP135 Prepare / Issue 100% Draft DRB for CR3 Review 60d 02-May-07 24-Jul-07 0d DEVENDORF CRECRO000 CRECRO050
CRECP100 Issue Caldon EC to Crystal River od 31-Jul-07* 0d DEVENDORF CRECAQ00
Affected Documents (70% Package) 75d 24-Jan-07 08-May-07 10d
75d 24-Jan-07 08-May-07 10d
CRECAD060 Operations Procedures 5d 24-Jan-07 30-Jan-07 65d DEVENDORF CRECADO000 CRECADQ70, CRECP120
CRECADO70 Maintenance Procedures 5d 24-Jan-07 30-Jan-07 65d DEVENDORF CRECADO060 CRECR000
CRECADO10 Vendor Documents 15d 24-Jan-07 13-Feb-07 35d DEVENDORF CRECADQ00 CRECADO020
CRECADO000 Elect / I&C Dwgs 30d 24-Jan-07 06-Mar-07 35d DEVENDORF CRECP000 CRECADOG10, CRECAD060
CRECADO080 Mech / Struct Dwgs 50d 24-Jan-07 03-Apr-07 0d DEVENDORF CRECP000 CRECADO090
CRECADO020 System Description 5d 14-Feb-07 20-Feb-07 354 DEVENDORF CRECADO10Q CRECADO30
CRECADO030 DBD 5d 21-Feb-07 27-Feb-07 35d DEVENDORF CRECADO020 CRECADO040
CRECADO040 Elect / I1&C Calculations 25d 28-Feb-07 03-Apr-07 35d DEVENDORF CRECADO030 CRECADO050
CRECADO50 FSAR 5d 07-Mar-07 13-Mar-07 35d DEVENDORF CRECADO040 CRECR000
CRECAD100 Mechanical Calcutations 20d 04-Apr-07 01-May-07 0d DEVENDORF CRECADOSO CRECRO000
CRECAD090 Stress Calculations 25d 04-Apr-07 08-May-07 0d DEVENDORF CRECADO080, CRECP120 CRECAD100
Review EC Package (100% Package) 60d 02-May-07 24-Jul-07 od
60d 02-May-07 24-Jul-07 od
CRECRO000 CR3 RE Upload EC in Passport 10d 02-May-07 15-May-07 0d DEVENDORF CRECAD100, CRECADQ... CRECR010, CRECP135
CRECRO010 CR3 Interface Reviews ad 16-May-07 29-May-07 0d DEVENDORF CRECRO000 CRECRO020
CRECR020 CR3 RE Transmit Comments to AREVA 10d 30-May-07 12-Jun-07 0d DEVENDORF CRECRO010 CRECRO030
CRECRO030 AREVA Resolve Interface Comments 10d 13-Jun-07 26-Jun-07 0d DEVENDORF CRECRO020 CRECR040
CRECR040 AREVA Review EC 9d 27-Jun-07 10-Jul-07 0d DEVENDORF CRECRO030 CRECRO050
CRECRO050 AREVA Design Verfication 10d 11-Jul-07 24-Jul-07 0d DEVENDORF CRECRO040, CRECP135 CRECA000
Page 2 of 10 [ TASK filter: All Activities
© Primavera Systems, Inc.

PEF-CR3-0471



MUR Uprate Draft Schedule

ADV - CR3 RESP

13-Nov-06 13:00

Activity 1D Activity Name RD ES EF Total Float{ RESP Predecessors Successors
Approve EC Package (DRB) 10d 25-Jul-07 07-Aug-07 od
10d 25-Jul-07 07-Aug-07 od
CRECAQ00 AREVA Approval 5d 25-Jul-07 31-dul-07* 0d DEVENDORF  CRECRO050 CRECA010, CRECP100
CRECA010 CR3 Approval 5d 01-Aug-07 07-Aug-07* 0d DEVENDORF  CRECA000 CRECI000
|mp|ementati on 20d 05-Oct-07 01-Nov-07 od 7
20d 05-Oct-07 01-Nov-07 od
CRECI000 Installation 10d 05-Oct-07 18-Oct-07 0d CR3 CRECPL010, CRECA010 CRECI010
CRECI010 Testing 5d 19-Oct-07 25-Oct-07 0d DEVENDORF  CRECI000, CRFARL010,... CRECI020
CRECI020 Commissioning 26-Oct-07 01-Nov-07 0d CR3/AREVA CRECI010 CRECCO0000
Closeout 02-Nov-07 29-Nov-07 0d
02-Nov-07 29-Nov-07 0d
CRECCO0000 AREVA Support 02-Nov-07 29-Nov-07* 0d DEVENDORF  CRECI020, CRMECO000, ...
- 9N I
Design Specification 77d. 02-0ct08 A 29-Nov-07 od
277d 02-Oct-06 A 29-Nov-07 0d
CRMEC000 MUREC 266d 02-Oct-06 A 29-Nov-07 0d DEVENDORF CRECCO000
Design Specification | o o 27174 02O0ct06A  2NovO? o -
277d 02-Oct-06 A 23-Nov-07 od
CRMSEC000 Main Steam RTD installation EC 266d 02-Oct-06 A 29-Nov-07 0d DEVENDORF CRECCO000
Design Specification 277d 02-Oct-06 A 29-Nov-07 od - o -
277d 02-Oct-06 A 29-Nov-07 od
CRICEC000 1&C Upgrade to Support MUR EC 266d 02-Oct-06 A 29-Nov-07 0d DEVENDORF CRECCO0O000
_ TR60 | 158ep0BA | 2BNov07 | 4ad e S— ———
§ 276d 15-Sep-06 A 28-Nov-07 44d
CRLAR000 Request NRC Docket Position od 15-Sep-06 A 29-Sep-06 A SCOTT
CRLAR0O2 System Interviews 0d 10-Oct-06 A 13-Oct-06 A SCOTT
CRLAROQQS Initial Walkdowns od 10-Oct-06 A 13-Oct-06 A SCOTT CRLAR034
CRLARQ30 LOCA M&E 74d 26-Oct-06 A 15-Feb-07 1d SCOTT CRSA040 CRSA041
CRLAR100 Prepare Technical Specification Changes 10d 19-Jan-07 01-Feb-07 0d SCOTT CRLARO035
CRLAR110 Prepare FSAR Changes (What is required date?) 10d 19-Jan-07 01-Feb-07 0d SCOTT CRLARO035
CRLAR120 Licensing Information to Licensing for Review (LAR, TS, FS... 10d 19-Jan-07 01-Feb-07 0d SCOTT CRLAR035
CRLAR035 AREVA LAR Inhouse Review 10d 02-Feb-07 15-Feb-07* 0d SCOTT CRLAR100, CRLAR110, ... CRLAR034
CRLAR032 Issue LOCA M&E to CR3 for Review 10d 16-Feb-07 01-Mar-07 230d SCOTT CRSA041 CRLARO033
CRLARO034 Submit LAR to CR3 od 28-Feb-07* -8d SCOTT CRLARO005, CRLARO035, ... CRLAR130
CRLAR130 CR3 Interdiscipline Review 20d 01-Mar-07 28-Mar-07 20d SCOTT CRLARO34, CRSENE116  CRLAR140
CRLARO033 Incorporate Comments and Issue LOCA M&E 10d 02-Mar-07 15-Mar-07 230d SCOTT CRLARO32
CRLAR140 CR3 PORC 20d 29-Mar-07 25-Apr-07 20d SCOTT CRLAR130 CRLAR040
Page 3 of 10 TASK filter: All Activities
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IMUR Uprate Draft Schedule L ADV - CR3 RESP 13-Nov-06 13:00
Activity iD Activity Name RD ES EF Total Float| RESP Predecessors Successors
CRLAR040 Submit LAR for MUR to NRC 1d 24-May-07 24-May-07* 0d SCOTT CRLAR140 CRLAR045
CRLAR045 Respond to NRC RAls 133d 25-May-07 27-Nov-07* 0d SCOTT CRLARO040 CRLARO050
CRLARO050 NRC SER 1d 28-Nov-07 28-Nov-07* 0d SCOTT CRLARO045
Thermal-Hydraulics (T-H) Models/Operating Conditions 103d  11-Sep06A 31-Mar-07 110d
103d 11-Sep-06 A 31-Mar-07 110d
CRTHO10 Develop MUR Heat Balance Uncertainty Calulation (32) 13d 11-Sep-06 A 22-Nov-06 62d CLAUNCH CRTH060, CRTH100
CRTH020 Benchmark and Revise PEPSE Model (12) 13d 11-Sep-06 A 22-Nov-06 62d CLAUNCH CRTHO060, CRTH100
CRTH100 Prepare input for MUR Summary Report 33d . 11-8Sep-06 A 28-Feb-07 -8d CLAUNCH CRTH010, CRTH020, CR... CRTHO060, CRLAR034
CRTH040 Develop MUR Operating Conditions (32) 6d 29-Sep-06 A 13-Nov-06 69d CLAUNCH CRTH080, CRTH100
CRTHO00 Establish New Operating Condition Targets od 19-Oct-06 A 20-Oct-06 A CLAUNCH CRTH100
CRTHO80 CR-3 choose ICS Header Pzr and Turbine Cycle Conditions f... 6d 23-Oct-06 A 13-Nov-06 69d CR3 CRTHO40 CRTHO060, CRTH100
CRTHO050 Calculate FIV scaling factors. 29d 06-Nov-06 A 04-Dec-06 74d CLAUNCH CRTH100
CRTH110 Prepare USAR Updates 33d 06-Nov-06 20-Dec-06 42d CLAUNCH CRTHG60, CRLARG34
CRTH120 Prepare TS Updates 33d 06-Nov-06 20-Dec-06 42d CLAUNCH CRTH060, CRLAR034
CRTHO030 Compare MUR and 2% BOP Heat Balance 22d 15-Dec-06* 15-Jan-07 -8d DEVENDORF CRTHO060, CRTH090, CRT...
CRTHO70 CR-3 Acceptance of MUR Operating Conditions & Heat Bala... 22d 15-Dec-06 15-Jan-07 24d CR3 CRTHO030 CRTH060, CRTH100
CRTHO090 Preparefupdate DHR Cooldown Calculation 54d 15-Dec-06 28-Feb-07 -8d CLAUNCH CRTHO30 CRTHO060, CRTH100
CRTHO60 Define Simulator Inputs 27d 01-Mar-07 31-Mar-07* 131d CLAUNCH CRTHO080, CRTHO010, CR... CRSM000
Safety Analysis - Analysis Services Unit (ASU) 171d 03-0ct-06 A 04-Jul-07 145d
171d 03-Oct-06 A 04-Jul-07 149d
CRSA010 Prepare FA Thermal-Hydraulic Input for MUR 0d 03-Oct-06 A 25-Oct-06 A SEALS CRSA033
CRSA030 Review Technical Specification and USAR 0d 19-Cct-06 A 01-Nov-06 A SEALS CRSA033
CRSA031 Review Previous Power Uprate Repts 51-5013615-00 and 5... od 19-Oct-06 A 01-Nov-06 A SEALS CRSA033
CRSA032 Review AORs and Cycle 15 Task 14 Reload Evaluation 0d 19-Oct-06 A 01-Nov-06 A SEALS CRSAD33
CRSA020 Perform Evaluation of Safety System Setpoints 20d 20-Oct-06 A 01-Dec-06 29d SEALS CRSA033
CRSAQ40 Convert LOCA PCT Model to M&E Release Model 19d 26-Oct-06 A 30-Nov-06 1d SEALS CRSA041, CRLAR030
CRSA033 Prepare disposition of Events (DOE) 10d 26-Oct-06 A 15-Dec-06 29d SEALS CRSA020, CRSA032, CR... CRSA100
CRSA061 Initialize Model & Run LOFW and Turbine Trip 50% Power C... 13d 30-Oct-06 A 22-Nov-06 4d CR3 CRSA062
CRSA060 Develop AIS for AMSAC, ARTS, & MSSV Operablility Study f...  19d 30-Oct-06 A 30-Nov-06 -2d CR3 CRSA062
CRSA050 Develop GOTHIC Model for CR3 Containment 48d 15-Nov-06* 18-Jan-07 -2d SEALS CRSA051
CRSAQ062 Perform & Document LOFW and Turbine Trip 50% Power A... 42d 01-Dec-06 29-Jan-07 -2d CR3 CRSA061, CRSA060 CRSA100
CRSA041 Perform and document M&E Analyses 55d 01-Dec-06 15-Feb-07 1d SEALS CRSA040, CRLARO030 CRLARO032, CRSA100
CRSA080 Prepare Tech Spec and Bases Changes 27d 15-Jan-07* 20-Feb-07 -2d SEALS CRSA100
CRSAQ90 Prepare USAR Updates 27d 15-Jan-07* 20-Feb-07 247d SEALS
CRSA051 Perform & Document Containment Pressure & Temp Respo... 22d 22-Jan-07 20-Feb-07 -2d SEALS CRSA050 CRSA100
CRSA100 Prepare LAR Input 16d 30-Jan-07 20-Feb-07 -2d SEALS CRSA033, CRSA062, CR... CRLAR034
CRSA070 Perform VLPT Setpoint Analysis 22d 05-Jun-07* 04-Jul-07 151d SEALS CRFAMAO50
Fuel America 306d 02-Oct-06 A 11-Jan-08 14d
MUR Analysis 149d 02-Oct-06 A 04-Jun-07 171d
CRFAMAO75 Fuels Input to LAR 74d 02-Oct-06 A 15-Feb-07 1d SUHOCKI CRLAR034
CRFAMAO030 Task 12: Fuel Performance (CFM, Pin Pressure, etc.) 151d 02-Oct-06 A 04-Jun-07 75d SUHOCKI CRFAMAQ00 CRFAMA080
CRFAMAO050 Task 13/15: T-H DNB and VLPT Analysis 151d 02-Oct-06 A 04-Jun-07 151d SUHOCKI CRFAMAQ00 CRSA070
Page 4 of 10 TASK filter: All Activities
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Activity 1D Activity Name RD ES EF Total Float| RESP Predecessors Successors
CRFAMAO00 Task 76: Fuel Cycle Design Model 30d 06-Nov-06 A 15-Dec-06 46d SUHOCKI CRFAMAQ10, CRFAMAOQ30...
CRFAMA120 Task 87: Approved Model & Methodology Evaluation 90d 06-Nov-06 A 09-Mar-07 234d SUHOCKI
CRFAMAQ060 Task 68: Fuel Mechanical Analysis 10d 06-Nov-06 A 22-Dec-06 289d SUHOCKI CRFAMAO010
CRFAMA110 Task 75: Fuel Project Management 10d ’ 06-Nov-06 A 04-Jun-07 173d CREASY CRFAMAQ080
CRFAMAQ010 Task 11: Nuclear Analysis Evaluation 65d 11-Dec-06 09-Mar-07 204d SUHOCKI CRFAMAQO00 CRFAMAQ020, CRFAMAQ60
CRFAMAQ20 Task 73: Maneuvering Analysis Evaluation 95d 11-Dec-06 20-Apr-07 204d SUHOCKI CRFAMA010 CRFAMA070
CRFAMAO070 All Fuels Tasks: TS Changes, LAR, Engr, Sumry Rep Inputs 15d 02-Apr-07 20-Apr-07 204d SUHOCK! CRFAMAG20
CRFAMAO080 FSAR Markups (All Tasks) 20d 08-May-07 04-Jun-07 75d SUHOCKI CRFAMAQ030 CRFARLO010, CRFAMA110
Reload Licensing Work {at Uprated Power) 171d 18-Dec-06 15-Aug-07 46d
CRFARLO0O Revised FFCD 34d 18-Dec-06 01-Feb-07 46d SUHOCKI CRFAMAO000 CRFARL015
CRFARLO15 Cycle 16 Licensing / Draft Reload Rept / Dual COLR 116d 02-Feb-07 13-Jul-07 46d SUHOCKI CRFARLOQ00 CRECI010, CRFARLO10
CRFARLO10 Final Reload Report 23d 16-Jut-07 15-Aug-07 46d SUHOCK! CRFAMAOB0, CRFARL015 CRECI010
FIDMS 306d 06-Nov-06 11-Jan-08 14d
CRFANAS000  AREVA Start FIDMS Software Modifications 84d 06-Nov-06 01-Mar-07 240d CREASY CRFANASO030
CRFANAS030  FIDMS Software Changes Installed / Run site ISTs per SCN ... 6d 22-Feb-07 01-Mar-07 240d CREASY CRFANASQ00
CRFANAS0O10  AREVA Start FIDMS DBU 5d 03-Sep-07* 07-Sep-07 104d CREASY
CRFANAS(40  FIDMS DBU at 2568 Installed / Run Site ISTS 8d 01-Nov-07* 12-Nov-07 58d CREASY
CRFANAS050  FIDMS DBU at 2609 Installed / Run Site ISTS per SCN & Sit... 02-Jan-08* 11-Jan-08 d CREASY
om Evalua R W W A
T ] " 11-Sep-06A  28Feb-07
81d 11-Sep-06 A 28-Feb-07 239d
CRSE000 Review Issue restraints Letter SE01-0154 0d 11-Sep-06 A 22-Sep-06 A SCOTT
CRSE010 Compare System List w/ Previous Evaluation od 11-Sep-06 A 22-Sep-06 A SCOTT
CRSE020 Perform System Interviews od 10-Oct-06 A 13-Oct-06 A SCOTT
CRSE030 Prepare System Evaluation Report 55d 16-Oct-06 A 19-Jan-07 -26d SCOTT CRHV080, CRNFS140, C... CRBFS230, CRHV090, CR...
CRSE040 CR Owner Acceptance 21d 31-Jan-07* 28-Feb-07 0d SCOTT
NSSS I&C Systems 72d 10-Oct-06 A 15-Feb-07 248d
72d 10-Qct-06 A 15-Feb-07 248d
CRSEIC010 System Engineer interviews od 10-Oct-06 A 13-Oct-06 A CHEATHAM CRSEIC000 CRSEIC020
CRSENE020 Nuclear Instrumentation and Incore Monitoring 8d 16-Oct-06 A 15-Nov-06 3d KEY CRSEIC040
CRSENE030 Non-Nuclear instrumentation (NN+SP) 8d 16-Oct-06 A 15-Nov-06 3d KEY CRSEIC040
CRSENE040 Emergency Feedwater Initiation & Control System 8d 16-Oct-06 A 15-Nov-06 3d KEY CRSEIC040
CRSENEOS0 ATWS 8d 16-Oct-06 A 15-Nov-06 3d KEY CRSEIC040
CRSENEO060 Reactor Protection System (RP) 8d 16-Oct-06 A 15-Nov-06 3d KEY CRSEIC040
CRSENEO70 Control Rod Drive Control System (DR} 8d 16-Oct-06 A 15-Nov-06 3d KEY CRSEIC040
CRSENEO080 Integrated Control System (IC) 8d 16-Oct-06 A 15-Nov-06 3d KEY CRSEI!IC040
CRSENE090 Radiation Monitoring (RM) 8d 16-Oct-06 A 15-Nov-06 3d KEY CRSEIC040
CRSENE100 ECCS/Engineered Safe Guards 8d 16-Oct-06 A 15-Nov-06 3d KEY CRSEIC040
CRSEIC020 Prep Engineer Interview Forms & Transmit to CR3 Engineers od 16-Oct-06 A 20-Oct-06 A CHEATHAM CRSEIC010 CRSEIC030, CRSEIC040, ...
4 CRSEIC030 CR3 Engineers Review & Comment on Interview Forms 0d 23-Oct-06 A 27-Oct-06 A CHEATHAM CRSEIC020
! CRSEIC040 Draft System Evaluations (resolve followup issues as necess... 0d 31-Oct-06 A 20-Nov-06 1d CHEATHAM CRSEIC020, CRSENEO01... CRSEIC050
i CRSENEO010 Anticipatory Reactor Trip System 6d 06-Nov-06 13-Nov-06 5d KEY CRSEIC040
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MUR Uprate Draft Schedule i ADV - CR3 RESP 13-Nov-06 13:00
Activity ID Activity Name RD . ES EF Total Fioat| RESP Predecessors Successors
CRSEIC000 Plant Computer (PICS,SPDS,CP) 10d 06-Nov-06 17-Nov-06 1d CHEATHAM CRSEIC010
CRSEIC050 Internal AREVA Review & Comment incorporation 13d 20-Nov-06 06-Dec-06 1d CHEATHAM CRSEIC040 CRSEIC060
CRSEIC060 Transmit to Progress Energy for Comments 1d 07-Dec-06 07-Dec-08 1d CHEATHAM CRSEIC050 CRSEIC070
CRSEIC070 Progress Energy Review 18d 08-Dec-06 02-Jan-07 1id CR3 CRSEIC060 CRSEIC080
CRSEIC080 Resolve and Incorporate PE Comments 15d 03-Jan-07 23-Jan-07 1d CHEATHAM CRSEIC070 CRSEIC090, CRSENE110
CRSENE120 Prepare USAR Updates 2d 22-Jan-07* 23-Jan-07 32d KEY CRSENE110
CRSENE130 Prepare TS Updates 2d 22-Jan-07* 23-Jan-07 32d KEY CRSENE110
CRSENE110 Prepare input for MUR Summary Report 14d 24-Jan-07 12-Feb-07 32d KEY CRSEIC080, CRSENE13... CRLAR130
CRSEIC090 Sign off and input into PE Records 17d 24-Jan-07 15-Feb-07 1d CHEATHAM CRSEIC080 CRLARQ34
BOP Electrical Systems 62d 10-0ct-06 A 01-Feb-07 f1d
62d 10-Oct-06 A 01-Feb-07 11d
CRSEBE100 System Engineer Interviews od 10-Oct-06 A 13-Oct-06 A BRUCE CRSEBE120
CRSEBE120 Prep Engineer Interview Forms & Transmit to CR3 Engineers od 16-Oct-06 A 20-Oct-06 A BRUCE CRSEBE100 CRSEBE 130, CRSE030
CRSEBE130 CR3 Engineers Review & Comment on Interview Forms 0d 23-Oct-06 A 27-Oct-06 A BRUCE CRSEBE120 CRSEBE140
CRSEBEQ70 Auxiliary Transformer (UAT, SAT) 19d 06-Nov-06 30-Nov-06 4d BRUCE CRSEBE140
CRSEBE110 Station Auxiliary Electrical Power Distribution System 23d 06-Nov-06 06-Dec-06 0d BRUCE CRSEBE140
CRSEBE140 Draft System Evaluations (resolve followup issues as necess... 23d 06-Nov-06 06-Dec-06* 0d BRUCE CRSEBE080, CRSEBEO... CRSEBE150
CRSEBE020 Main Generator 12d 21-Nov-06 06-Dec-06 0d BRUCE CRSEBE140
CRSEBEG30 Emergency Diesel Generator 12d 21-Nov-06 06-Dec-06 0d BRUCE CRSEBE140
CRSEBEO0S0 Main Transformer and Isophase Bus 12d 21-Nov-06 06-Dec-06 0d BRUCE CRSEBE 140
CRSEBE060 DC Power 12d 21-Nov-06 06-Dec-06 0d BRUCE CRSEBE140
CRSEBEQ80 Prepare input for BOP summary report 12d 21-Nov-06 06-Dec-06 0d BRUCE CRSEBE140
CRSEBE040 Station Blackout Diesel Generator 6d 29-Nov-08 06-Dec-06 0d BRUCE CRSEBE140
CRSEBE090 Grid Stability 1d 06-Dec-06 06-Dec-06 0d CR3 CRSEBE140
CRSEBE150 Internal AREVA Review & Comment Incorporation 10d 07-Dec-06 20-Dec-06 11d BRUCE CRSEBE140 CRSEBE160
CRSEBE160 Transmit to Progress Energy for Comments 1d 21-Dec-06 21-Dec-06 11d BRUCE CRSEBE150 CRSEBE170
CRSEBE170 Progress Energy Review 10d 22-Dec-06 04-Jan-07 11d CR3 CRSEBE160 CRSEBE180
CRSEBE180 Resolve and Incorporate PE Comments 10d 05-Jan-07 18-Jan-07 11d BRUCE CRSEBE170 CRSEBE190
CRSEBE190 Sign off and input into PE Records 10d 19-Jan-07 01-Feb-07 11d BRUCE CRSEBE180 CRLARG34
NSSS Fluid Systems 70d 10-Oct-06 A 13-Feb-07 3d
70d 10-Oct-06 A 13-Feb-07 3d
CRNFS130 System Engineer Interviews 0d 10-Oct-06 A 13-Oct-06 A ESQUILLO CRNFS140
CRNFS$140 Prep Engineer Interview Forms & Transmit to CR3 Engineers 0d 16-Oct-06 A 20-Oct-06 A ESQUILLO CRNFS130 CRNFS160, CRSE030
CRNFS160 CR3 Engineers Review & Comment on Interview Forms od 23-Oct-06 A 27-Oct-06 A ESQUILLO CRNFS140 CRNFS150
CRNFS045 Chemical Addition (includes CA-LS, PASS) od 30-Oct-06 A 03-Nov-06 A ESQUILLO CRNFS150
CRNFS050 Core Flood od 30-Oct-06 A 03-Nov-06 A ESQUILLO CRNFS150
CRNFS055 RB Spray (BS) 5d 06-Nov-06 A 10-Nov-06 18d ESQUILLO CRNFS150
CRNFS3060 Make up and Purification 5d 06-Nov-06 A 10-Nov-06 18d ESQUILLO CRNFS150
CRNFSQ70 Control Rod Drive Mechanism 5d 06-Nov-06 A 10-Nov-06 18d ESQUILLO CRNFS150
CRNFS150 Draft System Evaluations (resolve followup issues as necess... 23d 06-Nov-06 A 08-Dec-06* -2d ESQUILLO CRNFS010, CRNFS110, ... CRNFS170
CRNFS030 Decay Heat Removal 5d 13-Nov-06* 17-Nov-06 13d ESQUILLO CRNFS150
CRNFS080 Spent Fuel Cooling 5d 13-Nov-06* 17-Nov-06 13d ESQUILLO CRNFS150
CRNFS040 OTSG 5d 20-Nov-06* 24-Nov-06 8d ESQUILLO CRNFS150
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MUR Uprate Draft Schedule ADV - CR3 RESP 13-Nov-06 13:00
Activity ID Activity Name RD ES EF Total Float| RESP Predecessors Successors
CRNFS010 Reactor Coolant System 6d 20-Nov-06* 27-Nov-06 7d ESQUILLO CRNFS150
CRNFS090 Containment Isolation 5d 04-Dec-06 08-Dec-06 -2d ESQUILLO CRNFS150
CRNFS110 Emergency Feedwater 5d 04-Dec-06” 08-Dec-06 -2d ESQUILLC CRNFS150
CRNFS170 Internal AREVA Review & Comment Incorporation 5d 11-Dec-06 15-Dec-06 5d ESQUILLO CRNFS150 CRNFS180
CRNFS180 Transmit to Progress Energy for Comments 5d 18-Dec-06 22-Dec-06 5d ESQUILLO CRNFS170 CRNFS190
CRNFS190 Progress Energy Review 20d 27-Dec-06* 23-Jan-07 3d CR3 CRNFS180 CRNFS200
CRNFS200 Resolve and Incorporate PE Comments 10d 24-Jan-067 06-Feb-07 3d ESQUILLO CRNFS190 CRNFS210
CRNFS210 Sign off and input into PE Records 5d 07-Feb-07 13-Feb-07 3d ESQUILLO CRNFS200 CRLAR034
NSSS Structual Analysis 7d 10-Oct-06 A 14-Feb-G7 «
71d 10-Oct-06 A 14-Feb-07 2d
CRNSA220 System Engineer Interviews Od 10-Oct-06 A 13-Oct-06 A SCOTT CRNSA230
CRNSA230 Prep Engineer Interview Forms & Transmit to CR3 Engineers 0od 16-Oct-06 A 20-Oct-06 A SCOTT CRNSA220 CRNSA250, CRSE030
CRNSA250 CR3 Engineers Review & Comment on Interview Forms 0d 23-Oct-06 A 27-0ct-06 A SCOTT CRNSA230 CRNSA240
CRNSA240 Draft System Evaluations (resolve followup issues as necess... 55d 30-Oct-06 A 19-Jan-07* -32d SCOTT CRNSA010, CRNSA040, ... CRNSA270
CRNSAQ040 NSSS Piping & Support Branch Nozzles 20d 25-Dec-06 19-Jan-07 -32d GREGORY CRNSAQ80, CRNSA100 CRNSA240
CRNSA080 NSSS Valves (MOV's,0OV's,Check Valves) 20d 25-Dec-06 19-Jan-07 -32d GRAMBAU CRNSA040
CRNSA130 High Energy Line Break 20d 25-Dec-06 19-Jan-07 -32d GREGORY CRNSA240
CRNSA140 Jet Impingement & Thrust Forces 20d 25-Dec-06 19-Jan-07 -32d GREGORY CRNSA240
CRNSA100 Stresses 18d 27-Dec-06 19-Jan-07 -32d GRAMBAU CRNSAQ40
CRNSA090 Core Flow Induced Vibration 15d 01-Jan-07 19-Jan-07 -32d GREGORY CRNSA240
CRNSA060 RC Pumps 13d 03-Jan-07 19-Jdan-07 -32d GREGORY CRNSA240
CRNSA010 Reactor Vessel, Nozzle & Supports 10d 08-Jan-07 19-Jan-07 -32d GREGORY CRNSA240
CRNSA110 Usage Factors 10d 08-Jan-07 19-Jan-07 -32d GRAMBAU CRNSA240
CRNSA120 Flow, Temperature, Pressure 10d 08-Jan-07 19-Jan-07 -32d GRAMBAU CRNSA240
CRNSA150 Pressurized Thermal Shock 10d 08-Jan-07 19-Jan-07 -32d GRAMBAU CRNSA240
CRNSA160 Fluence 10d 08-Jan-07 19-Jan-07 -32d GRAMBAU CRNSA240
CRNSA170 Heat up & Coof down 10d 08-Jan-07 19-Jan-07 -32d GRAMBAU CRNSA240
CRNSA180 { ow Temperature Over Pressure 10d 08-Jan-07 19-Jan-07 -32d GRAMBAU CRNSA240
CRNSA190 Upper Shelf Energy 10d 08-Jan-07 18-Jan-07 -32d GRAMBAU CRNSA240
CRNSA200 Surveilance Capsule Withdrawal 10d 08-Jan-07 19-Jan-07 -32d GRAMBAU CRNSA240
CRNSAQ20 Core Support Structure & Vessel Internals 5d 15-Jan-07 19-Jan-07 -32d GREGORY CRNSA240
CRNSA030 Control Rod Drive Mechanism 5d 15-Jan-07 19-Jan-07 -32d GREGORY CRNSA240
CRNSAQ50 OTSG 5d 15-Jan-07 19-Jan-07 -32d GRAMBAU CRNSA240
CRNSAQ70 Pressurizer Shell, Nozzle& Surge line 1d 19-Jan-07 19-Jan-07 -32d GREGORY CRNSA240
CRNSA270 Transmit to Progress Energy for Comments 1d 19-Jan-07 19-Jan-07 2d SCOTT CRNSA240 CRNSA280, CRLAR034
CRNSA280 Progress Energy Review 5d 22-Jan-07 26-Jan-07 2d CR3 CRNSA270 CRNSA290
CRNSA290 Resolve and Incorporate PE Comments 8d 29-Jan-07 07-Feb-07 2d SCOTT CRNSA280 CRNSA300
CRNSA300 Sign off and input into PE Records 5d 08-Feb-07 14-Feb-07 2d SCOTT CRNSA290 CRLAROQ34
BOP Fluid Systems 53d 10-Oct-06 A 19-Jan-07 20d
53d 10-Oct-06 A 19-Jan-07 20d
CRBFS210 System Engineer Interviews 0d 10-Oct-06 A 13-Oct-06 A STEWART CRBFS220
CRBFS220 Prep Engineer Interview Forms & Transmit to CR3 Engineers 0d 16-Oct-06 A 20-Oct-06 A STEWART CRBFS210 CRBFS240, CRSE030
CRBFS$240 CR3 Engineers Review & Comment on Interview Forms 0d 23-Oct-06 A 27-Oct-06 A STEWART CRBFS220 CRBFS230
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MUR Uprate Draft Schedule ADV - CR3 RESP 13-Nov-06 13:00
Activity ID Activity Name RD ES EF Total Float| RESP Predecessors Successors J
CRBFS010 Nuclear Services & Decay Heat Seawater 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS020 Circulating Water 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS030 Main Turbine / Hydrogen Cooling 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS060 Main Steam 25d 23-Oct-08 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS070 Condensate 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS080 Condensate Polishers 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS090 Feed Water 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS100 Condenser Air Removal 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS110 Main Condenser 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS120 Nuclear Services Closed Cycle Cooling 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS130 Secondary Services Closed Cycle cooling 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS140 Extraction Steam / HD / MSR / RH 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS160 Decay Heat Closed Cycle Cooling 25d . 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS170 Diesel Generator (Fuel,Jacket Cootling, Lube Oil, Air, Exhaust) 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS175 industrial Cooling System 25d 23-Oct-06 A 08-Dec-06 -2d STEWART CRBFS230
CRBFS230 Draft System Evaluations (resolve followup issues as necess... 25d 23-Oct-06 A 08-Dec-06* -2d STEWART CRBFS010, CRBFS080, ... CRBFS250
CRBFS180 Pipe Spec Comparison to PEPSE 21d 10-Nov-06* 08-Dec-06 -2d STEWART CRBFS230
CRBFS250 Internal AREVA Review & Comment Incorporation 10d 11-Dec-06 22-Dec-06 20d STEWART CRBFS230 CRBFS260
CRBFS260 Transmit to Progress Energy for Comments 5d 25-Dec-06 29-Dec-06 20d STEWART CRBFS250 CRBFS270
CRBFS270 Progress Energy Review 10d 01-Jan-07 12-Jan-07 20d CR3 CRBFS260 CRBFS280
CRBFS280 Resolve and Incorporate PE Comments 5d 15-Jan-07 19-Jan-07 20d STEWART CRBFS270 CRBFS290
CRBFS290 Sign off and input into PE Records 1d 19-Jan-07 19-Jdan-07 20d STEWART CRBFS280 CRLARO034
HVAC Systems 73d 10-Oct-06 A 16-Feb-07 0od
73d 10-Oct-06 A 16-Feb-07 od
CRHV070 System Engineer interviews od 10-Oct-06 A 13-Oct-06 A STEWART CRHV080
CRHV080 Prep Engineer Interview Forms & Transmit to CR3 Engineers od 16-Oct-06 A 20-Oct-06 A STEWART CRHV070 CRHV100, CRSEQ30
CRHV100 CR3 Engineers Review & Comment on Interview Forms od 23-Oct-06 A 27-Oct-06 A STEWART CRHV080 CRHV090
CRHV010 Main Reactor Building Cooling 5d 06-Nov-06 A 10-Nov-06 9d STEWART CRHV090, CRHV020, CRH...
CRHV090 Draft System Evaluations (resolve followup issues as necess... 21d 06-Nov-06 A 05-Jan-07* -23d STEWART CRHV030, CRHV050, C... CRHV110
CRHV020 ESF HVAC ~ (Emergency FW Pump Bldg AH) 8d 13-Nov-06 22-Nov-06 9d STEWART CRHVO010 CRHV090
CRHV030 Emergency Diesel Generator Building HVAC 5d 27-Nov-06* 01-Dec-06 2d STEWART CRHV090
CRHV040 EFIX Room Cooling 5d 04-Dec-06* 08-Dec-06 -3d STEWART CRHV090
CRHV050 Control Complex Chillers 5d 11-Dec-06* 15-Dec-06 -8d STEWART CRHV020
CRHV060 Control Complex Normal HVAC, CREVS, & Habit Environment 8d 13-Dec-06* 22-Dec-06 -13d STEWART CRHV010 CRHV090
CRHV065 Decay Heat Pump Cooling 13d 20-Dec-06* 05-Jan-07 -23d STEWART CRHV090
CRHV110 Internal AREVA Review & Comment Incorporation 10d 08-Jan-07 19-Jan-07 0d STEWART CRHV090 CRHV120
CRHV120 Transmit to Progress Energy for Comments 5d 22-Jan-07* 26-Jan-07 0d STEWART CRHV110 CRHV130
CRHV130 Pragress Energy Review 10d . 29-Jan-07 09-Feb-07 0d CR3 CRHV120 CRHV140
CRHV140 Resolve and Incorporate PE Comments 5d 12-Feb-07 16-Feb-07 0d STEWART CRHV130 CRHV150
CRHV150 Sign off and input into PE Records 1d 16-Feb-07 16-Feb-07 0d STEWART CRHV140 CRLARO34
Programs 65d 10-Oct-06 A 06-Feb-07 8d
65d 10-Oct-06 A 06-Feb-07 8d
CRPRG160 System Engineer Interviews 0d 10-Oct-06 A 13-Oct-06 A SCOTT CRPRG170
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Activity iD Activity Name: RD ES EF Total Float| RESP Predecessors Successors
CRPRG170 Prep Engineer Interview Forms & Transmit to CR3 Engineers od 16-Oct-06 A 20-Oct-06 A SCOTT CRPRG160 CRPRG190, CRSEQ30
CRPRG190 CR3 Engineers Review & Comment on Interview Forms od 23-Oct-06 A 27-Oct-06 A SCOTT CRPRG170 CRPRG180
CRPRG040 Air Operated valves 21d 06-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG180 Draft System Evaluations {resolve followup issues as necess... 21d 06-Nov-06 04-Dec-06 8d SCOTT CRPRG010, CRPRG040,... CRPRG200
CRPRG080 Appendix R 20d 07-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG100 ISI- IWE/IWL 18d 09-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG090 Flow Accelerated Corrosion 15d 14-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG060 IST Pump and Valves 13d 16-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG010 Station Black Out 10d 21-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG020 In-Service Inspection - Repair & Replacement 5d 28-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRGO030 Motor Operated Valves 5d 28-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG050 Check Vaives 5d 28-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG110 I1SI Snubber / Pipe Support 5d 28-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG120 EQ 5d 28-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG130 HELB / MELB 5d 28-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRG140 Flooding 5d 28-Nov-06 04-Dec-06 8d CR3 CRPRG180
CRPRGO070 1SI Pressure Testing 1d 04-Dec-06 04-Dec-06 8d CR3 CRPRG180
CRPRG200 Internal AREVA Review & Comment Incorporation 10d 05-Dec-06 18-Dec-06 8d SCOTT CRPRG180 CRPRG210
CRPRG210 Transmit to Progress Energy for Comments 1d 19-Dec-06 19-Dec-06 8d SCOTT CRPRG200 CRPRG220
CRPRG220 Progress Energy Review 15d 20-Dec-06 09-Jan-07 8d CR3 CRPRG210 CRPRG230
CRPRG230 Resolve and Incorporate PE Comments 10d 10-Jan-07 23-Jan-07 8d SCOTT CRPRG220 CRPRG240
CRPRG240 Sign off and input into PE Records 24-Jan-07 06-Feb-07 8d SCOTT CRPRG230 CRLAR034
T o T 4624 06-Nov-08  18-Aug08  -142d o T
462d 06-Nov-06 18-Aug-08 -142d
CRCPMO000 Review List of Calc. Pkg. Changes from Previous Uprate 10d 06-Nov-06 17-Nov-06 -142d KANE CRCPMO010
CRCPMO010 Prepare Calculation Package Modifications 243d 20-Nov-06 24-Oct-07 -142d KANE CRCPMO000 CRCPMO020
CRCPM020 Owner's Acceptance 213d 25-0ct-07 18-Aug-08 -142d KANE CRCPM010
Mroceq Biifsle atio
78d
78d 13-Jun-07 28-Sep-07 87d
CRPM000 Procedure Modifications ~ 13-Jun-07 28-Sep-07* 89d CR3 CRSMO000
] S o d 131}&{4)7 © 28-Sep07 "éi"
78d 13-Jun-07 28-Sep-07 87d
CREDBD000 EDBD Modifications 13-Jun-07* 28-Sep-07 89d AREVA CRSM000
) o ; o T 03-Sep«07 ) ) 28-Sep-07 T 22d
20d 03-Sep-07 28-Sep-07 22d
CRSMO00G Simulator Modifications 20d 03-Sep-07* 28-Sep-07 22d CR3 CRTHO60 CRPMO000, CREDBDO0O, C...
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Operator Training | sod | ooduio7 28-Sep07 | 22d l
B 60d 09-Jul-07 28-Sep-07 22d o o
60d 09-Jul-07 28-Sep-07 22d
CROT000 Operator Training 09-J4ul-07 28-Sep-07 22d CR3 CRSM000 CRST000
Startup and Testing -———[
) o T " 31-0ct-07 51,090-0,,,“-,7 T
42d 31-Oct-07 31-Dec-07 0d
CRST000 Startup and Testing 44d 31-Oct-07 31-Dec-07* 0d CR3/AREVA CROT000 CRCO0000
Closeou R I S Y A S
) "~ 23d 0Oi~an08 ‘31‘;')én~bé' S
23d 01-Jan-08 31-Jan-08 od
CRC0O000 Closeout 23d 01-Jan-08 31-Jan-08* 0d CR3/AREVA CRST000
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Executive Summary

Progress Energy plans to increase the electrical power output of Crystal River 3 in order to
minimize cost to our customers and enhance shareholder value. Currently operating at a licensed core
power level of 2568 MW, and 903 MW,, Crystal River 3 intends to achieve a power uprate of
approximately 17%, enabling the plant to safely operate at 3014 MW, and 1080 MW,. The Crystal
River 3 Power Uprate Project will be implemented in three phases over the course of three refueling
outages. Each phase enumerated below contains definitive commercial and technical objectives:

¢ Phase I - Measurement Uncertainty Recapture

Improvements in process instrument accuracy enable a power increase of
approximately 1.6% or 14 MW, to be attained. Existing plant safety analyses remain
in effect as analyzed core power does not change.

Phase I implementation is scheduled for 2007, during Refueling Outage (RFO) 15.
o Phase II - Balance of Plant Efficiency

Replacement of low pressure turbines coincident with the planned steam generator
replacement will increase the thermal efficiency of the secondary side of the plant to
attain a 3% increase in electrical power or 28 MW,, with no change in thermal
power.

Phase II implementation is scheduled for 2009, during RFO 16.
¢ Phase ITI — Extended Power Uprate

Numerous plant modifications and a significant Licensing effort will enable reactor
thermal output to increase by 17% to a total power of 3014 MW, with a corresponding
electrical output of approximately 1080 MW..

Phase Il Implementation is scheduled for 2011, following RFO 17.

This Project Plan focuses on Phase I — Measure Uncertainty Recapture. Identified herein are the project
management tools, techniques and instructions necessary to achieve project goals and objectives while
minimizing cost and risk. Management plans to implement work activities include:

e Project Vision, Mission Statement and Charter

¢ Scope, Schedule, Cost and Risk Management Plans

¢ Contract, Procurement and Quality Management Plans

¢ Human Resource and Communication Management Plans

¢ Safety, Human Performance and Environmental Management Plans

Based on Progress Energy Nuclear Generation Group procedures and management guidelines, this
Project Plan incorporates operating experience and the best project management practices of the
industry.
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ACRONYMS

ADV Atmospheric Dump Valves MSR | Moisture Separator Reheater
AIMS Action Item Management System MUR | Measurement Uncertainty Recapture
ALARA | As Low As Reasonably Achievable MUP | Make-up Pump

AMSAC | ATWS Mitigation Safety Actuation Circuitry | MW, Megawatts Electric

ASME | American Society of Mechanical Engineers | MW, Megawatts Thermal

ATWS | Anticipated Transient Without Scram NCR Nonconformance Report

AULD | Automatic Unit Load Demand NGG | Nuclear Generation Group?

BFP Boiler Feed Pump NRC Nuclear Regulatory Commission
BOP Balance of Plant NTM | Nuclear Task Management

CDP Condensate Pump NAS Nuclear Application Software
CR3 Crystal River 3 NSSS | Nuclear Steam Supply System
CWP Cooling Water Pump OE Operating Experience

DRB Design Review Board OMT | Outage Management Team

DTP Detailed Task Plan PEPM | Progress Energy Project Manager
EC Engineering Change PI Performance Indicator

EDBD | Engineering Design Bases Document PMT Preventative Maintenance Test
EDG Emergency Diesel Generator PPA Phased Project Authorization
EPU Extended Power Uprate PRG Project Review Group

FIDMS | Fixed In-Core Detector Monitoring System QA Quality Assurance

FWHE | Feedwater Heater Exchanger RAI Request for Additional Information
HB Heat Balance RB Reactor Building

HP High Pressure RCP Reactor Coolant Pump

HPT High Pressure Turbine RPS Reactor Protection System

ICS Integrated Control System SCP Service Condensate Pump?

KPI Key Performance Indicator SPI Schedule Performance Index
LAR License Amendment Request SSC System, Structure or Component
LEFM | Leading Edge Flow Meter TBV Turbine Bypass Valve

LOCA | Loss of Coolant Accident WBS Work Breakdown Structure

LPT Low Pressure Turbine XFMR | Transformer

M&E Mass & Energy ZTEF | Zero Tolerance Equipment Failures
MFP Main Feed Pump

Measurement Uncertainty Recapture Project Plan
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1.0

Integration Management

1.1

1.2

Introduction and Business Case

Progress Energy plans to increase the electrical power output of Crystal River 3
(CR3) in order to reduce overall costs to customers and enhance shareholder value.
Currently operating at a licensed core power level of 2568 MW, and electrical
output of 903 MW,, CR3 intends to achieve a power uprate of 17.4 %, enabling the
plant to safely operate at 3014 MW, and 1085 MW,. The business case for a series
of power up-rates was developed to seek funding from either corporate sources
or through the Fuel Adjustment Clause, and is included in the Phased Project
Authorization. The Florida Public Service Commission is currently reviewing
a request for approval to utilize the Fuel Adjustment Clause as a source of
funding for this project. The strategy to minimize risk and cost exposure is to
increase power level in three distinct phases:

e Phase I — Measurement Uncertainty Recapture (MUR), the subject
of this Project Plan, supports an increase of approximately 1.6% or 14
MW.. Key safety analyses supporting the licensed core power assume a
two percent (2%) heat balance uncertainty. Improved instrument
measurement accuracy reduces the heat balance uncertainty, which
enables a licensed power uprate based on the measurement uncertainty
recapture (MUR). No change in plant safety analyses is required.

Implementation of the MUR is scheduled for 2007, following Refueling
Outage (RFO) 15.

¢ Phase II - Balance of Plant (BOP) Efficiency will increase the
thermal efficiency of the secondary side of the plant by replacing the
Low Pressure (LP) Turbines and Moisture Separator Reheaters (MSR),
and upgrading the turbine generator. It is expected the output of the
plant can be increased by 26 MW, or more, from the same licensed
power level.

Implementation of the BOP Efficiency is scheduled for 2009, following
RFO 16.

o Phase III — Extended Power Uprate (EPU) consists of numerous plant
modifications and a significant Licensing effort to maximize the power
output of the facility. It is expected that the electrical output of the
plant can be increased by 140 MW, or more, with a License
Amendment Request that increases power to 3014 MW,.

Implementation of the EPU is scheduled for 2011, following RFO 17.
This Project Plan addresses all activities associated with Phase I - MUR.

Project Implementation Approach

The CR3 Major Projects Organization will manage the MUR project, utilizing
in-house and contractor personnel as needed to perform individual activities.
This Project Plan provides the overall project direction and identifies
management implementing strategy and tactics to achieve project goals and
objectives. The overall implementation approach is based on industry
recognized management techniques along with the requirements specified in

Measurement Uncertainty Recapture Project Plan Page 7 of 114
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NGGM-PM-0018 and other fleet procedures. In support of the project, the
following assignments have been made:

e Project Sponsor: Danny Roderick
* Project Manager: Ted Williams
e Project Classification: Medium for MUR (< $5 million)

The Project is in a concurrent study and design phase. The study phase was
significantly truncated since MURs are common in the industry. In addition,
the evaluations performed to support the CR3 uprate from 2544 MW, to 2568
MW, in 2002, considered the potential to pursue the MUR and therefore are
used as a basis for validating systems and programs. Further, the Robinson
MUR, “Power Uprate Feasibility Study” and work performed by AREVA for
Davis-Besse support the viability of implementing a MUR at CR3.

The MUR Project organization, which is presented in Appendix B and
discussed in more detail in Section 4, is staffed by:

e Progress Energy Project Manager (PEPM).
e Progress Energy Regulatory Affairs
e Design engineering personnel from both Progress Energy and AREVA.

e Contractor expertise in the area of equipment design, work package development
and craft management for equipment installation

The Project requires system and program evaluations to support the license
amendment request (LAR). In addition, plant modifications to install more
accurate feedwater flow instrumentation and other inputs to the Secondary
Heat Balance will be implemented. Appropriate changes to plant control
systems and computing platforms will be developed and implemented.
Industry and internal operating experience is factored into evaluations and
Engineering Change (EC) packages.

The Project will integrate all aspects of planning and construction management
into plant on-line and outage schedules with an expectation to complete as
much work on-line as possible. The Project will also include scheduling of
resources required for plant support, such as reviews, owner acceptance,
procedure review and revision, etc. Periodic meetings, as defined in the
communications plan, will be held to keep personnel informed of Project
progress. Weekly telecoms with AREVA will confirm progress toward
completion of schedule activities in a manner that meets Progress Energy
quality expectations. Monthly meetings between Progress Energy and AREVA
management are also being held

The MUR Project will result in a power up-rate of approximately 1.6% and is
expected to be fully implemented for Cycle 16 operation, following Refuel 15
in 2007.

PEF-CR3-0487
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1.3 Project Vision

Crystal River 3 Major Projects will contract and manage the
design, procurement, and installation of components and
equipment necessary to implement a power uprate within the
approved project budget and schedule; and secure timely NRC
approval of MUR and EPU License Amendment Requests that
are supported by fundamentally sound technical justification
and uncompromised focus on nuclear, public and employee
safety.

1.4 Mission Statement

Crystal River 3 Nuclear Station
Measurement Uncertainty Recapture Uprate Project
Mission Statement

Our mission is to plan, design and successfully increase the electrical
power output of Crystal River 3 thereby reducing overall costs to our
customers. The project will be accomplished in a manner that is consistent
with industry best practices in the areas of:

Cost Control
Industrial Safety
Human Performance
Foreign Material Exclusion
Engineering Product Quality
Control of Non-Station Personnel
Schedule Development and Adherence

We will achieve this by working together with common goals. The project
team will be comprised of utility and contract staff working in a professional
environment where information is shared, team members are mutually
supported, contributors are accountable, and project success is achieved
through the efforts of the entire organization.

Vice President Project Sponsor Project Manager
Nuclear Projects &Construction
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1.5 Charter

Crystal River 3 Nuclear Station
Measurement Uncertainty Recapture Uprate Project
Team Charter

Project Success Goals include:

Industrial Safety — A safe work environment maintained by all employees
Quality - Processes and products that meet or exceed specifications
Radiological Safety — A culture that strives to reduce occupational exposure to
ALARA levels
Cost - Organizations working for best possible project cost
performance
Schedule - A project planned and completed according to schedule

Governing Values include:

e Safety First ¢ Effective communication
e Working to common goals ¢« Empowered decision making at appropriate levels

¢ Implementation of innovative ideas ¢ Conservative, timely and balanced decisions

o Effective risk management o Behaviors are appropriately recognized and
addressed

e Mutual respect and trust ¢ Intrusive planning and thorough walkdowns

Vice President Project Sponsor Project Manager

Nuclear Projects &Construction
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1.6 Scope Overview

1.6.1 Scope Summary

The scope of the MUR Project is to perform work necessary to increase the
electrical power output of CR3 by approximately 14 MW.. The following
summarizes the current list of activities that support this Project.

1.6.1.1 Plant Modifications

a) New Caldon Check-Plus Feedwater flow meters: “Leading Edge
Flow Meters” (LEFM), and associated instrumentation cabinet will
be installed. This requires removal of a pipe section from each
Feedwater line and replacement with a pipe section that contains
the Caldon LEFM. Prior to installation, the equipment will be
tested at Alden Labs in a full-flow test loop that simulates the CR3
piping configuration.

b) New Main Steam Pressure and Temperature high accuracy
transmitters will be installed at appropriate locations to reduce heat
balance uncertainty.

¢) Instrument outputs will be routed to the control complex via an
Ethernet hub/switch.

d) Fixed In-Core Detector Monitoring System (FIDMS) Software 1.8
will be installed. The new FIDMS software is capable of utilizing
data inputs from the new Caldon LEFM and the high accuracy
Main Steam pressure and temperature transmitters. This software
will replace the existing Nuclear Application Software (NAS).
The change to Caldon LEFM and high accuracy Main Steam
pressure and temperature transmitters also enables modification to
the Automatic Unit Load Demand (AULD) heat balance
calculations.

e) In conjunction with the above changes, rescaling of various
Integrated Control System (ICS) modules will be specified and
implemented.

f) System reviews and other information will be captured in an
overall Engineering Change (EC) to support the increase in
licensed power output.

1.6.1.2  System Evaluations

The systems that may be impacted by the power uprate or are required
by the NRC to be discussed in the Licensing Amendment Request
(LAR) will be evaluated. The intent is to use previous evaluations as a
start point.

1.6.1.3  Program Evaluations

The programs that may be impacted by the power uprate or are
required by the NRC to be discussed in the LAR will be evaluated.
The intent is to use previous evaluations as a start point.

PEF-CR3-0490
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1.6.1.4 Fuel Analysis

1.6.1.5

1.6.1.6

1.6.1.7

1.6.1.8

The fuel load for Cycle 16 must be designed with adequate energy to
support the increased power.

Calculation Package Upgrade

All calculations that may be impacted by the MUR power uprate or are
required by the NRC to be included in the LAR will be evaluated and
modified as necessary. The planned change to the Secondary Heat
Balance Uncertainty Calculation forms the fundamental basis for the
MUR Project and associated LAR. Other calculations and supporting
documents will be evaluated including:

e Feedwater Pressure Calculation

e Main Steam Pressure Calculation

¢ Main Steam Temperature Calculation

o Letdown Flow Uncertainly Calculation

o Makeup Tank Temperature Uncertainty Calculation
e T, Narrow Range Uncertainly Calculation

e Reactor Coolant Pump (RCP) Input Calculation

o Radiative Losses Calculation

e Secondary Heat Balance Uncertainty Calculation

Revised calculations will have posted changes for the MUR and be
revised as part of the EPU. A LAR will be developed in accordance
with RIS 2002-03 “Guidance on the Content of Measurement
Uncertainty Recapture Power Uprate Applications”, and submitted to
the NRC as shown in the schedule of Appendix C.

Enhanced Design Basis Document and Updated Final Safety Analysis
Report

These documents will be revised as necessary.

Operating Procedure Revisions

This project will require significant changes to normal plant operating
procedures. Dependent on NRC approval of the LAR for Cycle. 16
startup, two sets of operating procedures need to be developed to
address plant operation with or without the availability of the Caldon
LEFM and other equipment.

Simulator Modifications

The replacement of the NAS with FIDMS as the core monitoring
software system, will result in minor changes to Group Displays in
both the Control Room and at the Simulator. The software changes to
the AULD and the replacement of the NAS with the FIDMS are
applicable to the simulator and will be implemented as either

Measurement Uncertainty Recapture Project Plan Page 12 of 114
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stimulated or simulated inputs.

1.6.1.9  Operator Training

Operator training will be impacted. CR3 currently operates to the heat
balance power. The only change to the heat balance will be the
selected power level. There are likely to be more prescriptive
requirements with regard to operator and procedure response when
LEFM inputs are unavailable to support the lower uncertainty heat
balance. These changes will be addressed in appropriate
administrative, alarm and operating procedures, and Operations will be
appropriately trained to the procedure changes.

1.6.1.10 Installation and Testing

Each EC will specify appropriate installation and testing requirements.
The normal Caldon scope of supply includes support for testing and
commissioning of the system as well as support for the first year in-
service.

1.6.1.11 Work Breakdown Structure

The official project scope is recorded in the Work Breakdown
Structure (WBS), which is given in Appendix A. A summary of the
individual WBS scope is listed below:

a) Project Management for scheduling, budgeting, coordinating, staff
resources, communication and reporting of all aspects of the Task.
Preparation, review and approval of detailed activities described in
the WBS, (e.g., Communications, Risk Management, Chemical
Control, FME Plans, etc.)

b) Preparation, review and approval of Industrial Safety plan(s).

¢) Development, review and approval of appropriate Detailed Task
Plans (DTP) as needed.

d) Planning, scheduling, preparation, review and approval of work
packages required to implement all pre-outage, and outage
activities.

¢) Training of personnel required to support the Project activities
including access and technical training. Preparation, review, and
approval of all training procedures, lesson plans and mock-up
training required to support project implementation.

f) Procurement of materials required to support preparations for
activities, including replacement piping, consumables, bolts/nuts,
parts and spares.

g) Fabrication and delivery of components.

h) Preparation of ECs, Temporary Load Restraints and Facility
Change packages required for implementation and construction
phases of Task Projects, including components, piping material
changes, and piping/pipe support modifications.

PEF-CR3-0492
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i) Tests including: Code required testing and post modification
testing such as pre-service operational tests, In-Service Inspection,
start-up tests and warranty or incentive tests following start-up.

k) Identification, evaluation and preparation of procedure changes
resulting from component replacement or modification.

1) Evaluating and improving reliability of structures, systems and
components related to or interfacing with the modification.

m) Preparation, review and approval of Project Closeout Plan
including demobilization of crews, equipment and facilities after
Project completion.

n) Preparation, review and approval of Project Quality Assurance
Plan that includes both Vendor and Progress Energy Quality
Assurance.

o) Oversight of non-station personnel to Progress Energy standards
for safety, production, and cost.
1.6.2 Assumptions

1.6.2.1 The MUR Power Uprate Project can achieve the expected increase in
core power of approximately 1.6%, from a current licensed power of
2568 MW, to 2609 MW,

1.6.22 The NRC will approve the LAR in time for implementation at startup
of Cycle 16 operation

1.6.23 MUR related design modifications will be implemented no later than
RFO-15 in fall of 2007.

1.6.2.4 MUR Project installation activities will not impact the schedule for
RFO 15 with the exception of startup testing.

1.6.2.5 There will be no schedule interruptions due to work stoppages related
to safety concerns, employee lost days of work due to injuries, or
OSHA reportable events.
1.6.3  Critical Success Factors

Critical Success Factors are identified based on sound project management
principals and industry operating experience. These factors, which are
incorporated throughout this project plan, in the mission statement and the
project charter are:

1.6.3.1 Involvement of station and corporate management.
1.6.3.2  Effective use of Project Management fundamentals.

1.6.3.3 Focus on Industry Experience and Lessons Learned from previous
MUR power uprates.

1.6.3.4 Implementation of a comprehensive return to service and test plan.
1.6.3.5 Thorough assessments of station configuration and process controls.

1.6.3.6  Early and successful scheduling of licensing submittals with the NRC.
PEF-CR3-0493
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1.6.3.7

1.6.3.8
1.6.3.9
1.6.3.10

Anticipation of problems and effective contingency planning (Risk
Management).

Excellent Engineering Product Quality.
Provide qualified and trained company and contract labor.

Uncompromised focus on nuclear and industrial safety

1.6.4 Technical Objectives

1.6.4.1

1.6.4.2

1.6.43

1.6.4.4

1.6.4.5
1.6.4.6
1.6.4.7

1.6.4.8

Achieve an increase in core power of approximately 1.6% from the
current licensed power of 2568 MW, to 2609 MW,

Design and procure required components in accordance with plant
design and licensing requirements..

Develop engineering analyses, engineering change packages,
implementation instructions and test plans necessary to design and
implement the project activities.

Provide facilities, tools, equipment and materials needed to implement
the work and support operation of modified System, Structure or
Component (SSC).

Safely remove and dispose of old components.
Safely transport and install the components.

Modify existing or establish new programs and procedures that are
required to operate the SSC through the balance of the licensed plant
life which, after License Renewal approval, is 2036..

Provide licensing submittal that reflects changes made to support the
MUR Power Uprate.

1.6.5 Performance Objectives

Specific goals will be developed based on industry best practices in the following

areas.

Qualitative goals are indicated until more specific objectives can be

established.

1.6.5.1

1.6.5.2

Nuclear Safety

Nuclear Safety Risk, an element of Risk Management, will be
managed by the station Operations group using principles and
procedures that are based on conservative decision making.

The schedule will follow the normal review and approval process from
an outage risk perspective using WCP-102; Outage Risk Assessment,
and AI-504; Guidelines for Cold Shutdown and Refueling. Identified
conditions meeting the threshold for Nonconformance Reports (NCR)
will be documented in the Corrective Action Program.

Personnel Safety

Safe work practices will be utilized based on Progress Energy
procedures, and government and industry standards. Personnel
training will reinforce concepts of a safety conscious work ethic.
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1.,6.53

1.6.5.4

1.6.5.5

1.6.5.6

1.6.5.7

Goals will be established by all permanent, craft, and subcontractors
consistent with station goals and expectations. There will be no work
suspensions due to safety concerns and no employee injuries that result
in lost days of work or OSHA reportable events. Rigorous
management oversight of project work activities will reinforce the use
of safe work practices.

Quality

The Project will comply with all codes, standards, and regulations as
well as applicable corporate and plant procedures. Quality will be
designed and built into each stage of the project by the Project Team.
Quality Control Inspections will provide verification that quality has
been designed and built into the project. The established NGG
Corrective Action Program will be used to disposition all conditions
adverse to quality. Appendix B suppliers may use their corrective
action process, if contracted to do so. In these cases, the project team
will ensure the end product is acceptable. Performance indicators will
be developed to measure and monitor performance in this area.

Teamwork

The Project Team is made up of station personnel and contract
personnel. This composite organization will function and succeed as
one team. Incentives will reinforce the team concept and common
goals.

Communications

Communications within the team, with the line staff, with primary
contractors (AREVA, Bechtel and Caldon), and the NRC will be given
regular attention. Critical challenges will be communicated with those
who can expeditiously resolve them. Weekly project team meetings
internal to the project and with AREVA will assure consistent
progress. Pre-and post-LAR submittal meetings with the NRC will
assure timely review and approval.

Radiation Control Practices

The Feedwater system is treated as a potentially contaminated system
as a result of primary-to-secondary leakage. An appropriate ALARA
plan will be developed and implemented to reduce exposure and spread
of contamination.

Financial Controls

The Project Team will comply with all Progress Energy financial
standards. A rigorous scope control process will be followed to control
the project costs. Monthly financial reporting will be the standard for
the design and planning process. Eamed Value Analysis techniques
and specific Cost Performance Indicators will be used whenever
possible and appropriate. The objective is to implement and complete
the project at or under budget without compromising quality or safety.
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1.6.5.8 Planning

Effective use of risk management techniques is a critical success
factor. Risk mitigation strategies and contingency plans will be
developed for moderate to high risk activities and evolutions.
Implementation of these strategies will effectively manage overall
project risk. In general, the greater the risk of an activity or evolution,
the more detailed the risk mitigation strategy item should be.

The project is set up using an organization structure that relies heavily
on contractor support. Detailed plans and schedules will be developed
for each activity of the project. The Project Manager will play a key
role in risk management and planning as well as activity planning for
the project.

1.6.5.9 Schedule

Schedules will be developed for each activity of the project. The
schedule is aggressive but achievable. More detailed schedules will be
developed as specific activities are firmed up. The implementation
schedule will have input from the line organizations, particularly the
Outage and Scheduling work group and station Operations.

1.6.5.10 Human Performance

Human Performance standards will be used to ensure station and non-
station personnel are working to identify and correct error likely
conditions and implement barriers to preclude human performance
events.

1.6.5.11 Commercial Risk

An element of commercial risk is associated with failure to obtain
NRC approval by end of RFO 15 in 2007. This and other commercial
risks will be evaluated using risk evaluation techniques and risk
mitigation actions. Contingency plans will be developed where
appropriate. These are discussed in greater detail in Section 6.
1.6.6 Goals
The following high level goals have been established for the Project.
e Obtain NRC approval of the LAR before the end of RFO-15 in 2007.

e Obtain greater than 12 MW, increase in plant output from 900 to 912
MW..

e Complete the Project with no impact to the duration of the overall outage
schedule, and minimal impact to plant operations and restart.

e Complete an extended operation cycle without Foreign Material
Exclusion (FME) issues attributable to project related modifications.

e Outage specific goals will be generated with respect to industrial safety,
human performance, outage duration, and cost.

e Complete the project within the cost estimate.

PEF-CR3-0496
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1.6.7 Project Acceptance Criteria

Acceptance Criteria will evolve as the project progresses. Currently, the following
criteria have been established:

1.6.7.1 Satisfactory completion of all testing and inspection requirements
specified in the EC’s and Work Authorization packages

1.6.7.2 Caldon performance is in accordance with agreed upon performance
criteria

1.6.7.3  Adherence to Progress Energy financial standards and cost control
measures.

1.6.7.4 Timely closeout of project in accordance with all applicable station
programs and procedures for work described in the EC package.

2.0 Scope Management Plan

2.1 Scope Statement

The scope of the CR3 Power Uprate Project Phase 1 — MUR is summarized as follows:

2.1.1 AREVA shall provide Turn Key Analysis and Design of the items below:

e Ultrasonic Leading Edge Flow Meters - Reduces Heat Balance
Uncertainty from 2% to 0.5% (1.5% Recovery)

¢ Main Steam Pressure Temperature Instrumentation - Reduces
Instrument Uncertainty (0.1% Recovery)

e Fixed In-Core Detector Monitoring System - Modified core
monitoring software (FIDMS Revision 1.8) that incorporates new Heat
Balance Algorithm

o Automatic Unit Load Demand - Modification to include New and Old
Heat balance (Note: Work in conjunction with CR3 Design Engineering)

e FSAR Chapter 14 —Analysis from 2568 MW, to 2609 MW,. Safety
Analysis remains the same up to 2619 MW,

2.1.2  Contracted labor shall perform field installation services.

2.1.3 CR3 Major Projects Group shall provide overall project management including
responsibility for PMT testing and modification turn over.

2.2 Work Breakdown Structure (WBS)

2.2.1 The Phased Project Authorization provides an executive summary that
establishes a common understanding between executive management, the project
sponsor and other stakeholders regarding the project goals and objectives for the
defined scope of work.

2.2.2 A detailed description of the project scope is presented in Section 1.6 —
Scope Overview. Based on this understanding of project scope, a Work
Breakdown Structure (WBS) is developed, which explicitly identifies
project deliverables that comprise the project scope. The WBS is
prepared and approved as part of the Design Phase Project
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Authorization, and is presented in Appendix A. Proposed changes to
the approved WBS are processed using the Power Up-rate Project
Integrated Change Control Plan Form, which is part of the Action Item
Management System (AIMS), as discussed in Section 2.4 - Scope
Control Process. The WBS can only be changed through this scope
control process

2.3 WBS Dictionary

The WBS Dictionary provides the detailed descriptions associated with each
WBS item. It forms the foundation for what work is to be done and thereby
controls or eliminates scope creep. It also preserves the boundaries on what
work is included in the task or Work Package. The WBS dictionary evolves in
detail as the project, tasks and WBS items develop. Items typically detailed in
the WBS Dictionary include:

o TaskID

e Assigned Individual
o Task Objectives

o Product deliverable
¢  Assumptions

The WBS dictionary is controlled by the Project Controls Lead individual, who
is responsible to ensure that the scope and intent of each WBS item is
preserved, while WBS Dictionary continues to evolve.

24 Scope Control Process

2.4.1 The formal process for controlling project scope and cost resides in the Phased
Project Authorization Procedure. This procedure, however, is too high a level to
address and control minor changes in project scope. Therefore AIMS will be
used to document and track minor scope changes.

A scope change or impact is anything not currently enveloped by a WBS activity,
as described in the WBS dictionary, and meets the following criteria:

e The change or impact will result in a consequential impact to the project
approved budget, (i.e., can not be handled within the activity allotted
funding).

o The change or impact will result in an outage duration or schedule
extension.
2.4.2 Scope is controlled by using the WBS and WBS Dictionary as the reference.
The following assignments are established for scope change approval:
e CR3 Project Manager: Ted Williams
e AREVA Project Manager: Dallas Scott
¢ CR3 Project Sponsor: Danny Roderick

Additions, deletions, or changes to the WBS and WBS Dictionary are
dispositioned in a three step process as follows:
PEF-CR3-0498
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a) The Project Manager must present preliminary cost and budget estimates for
the proposed scope change to Project Sponsor. The Project Sponsor must
evaluate the recommendation and make a determination of tentative approval
for the request to proceed. If tentative approval is not achieved, the request
is considered rejected.

b) If tentative approval is obtained, the Project Manager will authorize a formal
cost estimate and schedule to be developed via the AIMS process. Once the
cost estimate and schedule impact are identified, the Project Manager and
Project Sponsor will determine if:

e The change in scope is encompassed by the general scope
understanding established by the Scope Statement

e . The cost of the scope change can be absorbed by the existing project
budget as approved in the Phased Project Authorization

e The outage duration or other critical project schedule milestones
remain unaffected.

¢) If the answer to the above three conditions is affirmative in each case, Project
Management may approve the change in scope. The WBS and WBS
Dictionary will then be modified and the scope appropriately planned,
scheduled, and implemented. The revised WBS and WBS Dictionary is
submitted by the Project Control Lead and approved by the Project Controls
Supervisor to become the official record.

If the answer to any of the above conditions is negative, Project Management
will reject the request, and the WBS and WBS Dictionary will remain
unchanged.

Rejected requests may receive further consideration by senior station
management if the scope change is driven by:

¢ An unanticipated Regulatory requirement or request, or

e A technical issue that is not encompassed by contracted vendor
supplied services and, if not addressed, could have a strategic impact
to achievement of fundamental project goals and objectives, or

e An unanticipated industry event, operating experience or other issue
that, if not addressed, could have a strategic impact to achievement
of fundamental project goals and objectives.

In such event, the outcome of any decision is made at the discretion of
Outage Management in the case of an outage schedule impact, or senior plant
management in other cases. Revision of the Project Authorization, if
necessary, will be in accordance with ACT-SUBS-00261.

2.4.3 The contract with AREVA has contingency dollars for emergent work:
e HELB analysis - approved scope
e Feedwater large bore piping analysis — approved scope

e Two additional calculations to support Secondary Heat Balance
Uncertainty Calculation - approved scope.

PEF-CR3-0499
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3.0

Schedule Development and Management Plan

3.1

3.2

Schedule Development Planning

Principles of time management put forth by the Project Management Institute identify
four planning processes beyond the definition of project scope, that are fundamental to
schedule development. These processes are shown schematically below:

Activity Definition

\ 4

Activity
Sequencing

Schedule
Development

y

Resource Planning 5 Activity Duration
Estimating

The WBS identifies the project deliverables and work elements that need to be produced
to achieve project objectives. Based on the WBS, activities are defined and sequenced to
establish schedule logic. At the same time, the project Organization Plan (See Section
4.0) is integrated with the schedule development processes to establish activity durations.
Experience obtained from similar work activities may be used to form the basis for
resource allocation and activity durations. The outcome is a resource loaded
schedule that identifies the following items:

o Activity

o Duration

e Due Date

¢ Interdependencies

e Resources needed/assigned

Throughout the life of the project, the schedule will continue to evolve
utilizing a rolling-wave planning and development process. Regular updates
of the Project Plan will ensure inputs to this and other management processes
identified herein remain current reflecting the requirements of any revisions to
Progress Energy fleet procedures and incorporating the latest industry
operating experience.

Schedule Management

The initial draft Level 1 schedule is provided in Appendix C. This schedule is
prepared to provide an initial outline of the overall Project and to facilitate
work activities until additional details are developed.

Subsequent schedules are compared to the established baseline schedule for
planning and are reviewed on a weekly basis and reported regularly in the
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Monthly Report. Schedule control during the implementation outage will be in
the form of Schedule Performance Index (SPI), since cost information is not as
readily available on a real time basis as that of schedule performance. The
baseline outage schedule will be developed in conjunction with the Outage and
Scheduling organization in accordance with the milestones for schedule
development for that outage. Schedules will be updated at the following
frequencies:

e Design phase — once per week
e Outage phase — once per shift

The Project baseline schedule will be developed by the end of October 2006.
It will continue to be refined and updated as the project evolves. This
schedule will include resource loading and leveling in order to support
management decisions throughout the project. Key inputs and assumptions for
the schedule are as follows:

a) The WBS and WBS Dictionary are used to define and control scope and provide
the activity list for the Project Schedule.

b) The Project Schedule precedence relationships and levels will be provided by the
Project Scheduler with input from the core project team.

¢) The Project Scheduler will incorporate activities into the Project Schedule using
the WBS and the detailed activity list as approved for scope additions.

d) Risks, Assumptions, Constraints, and station milestones will be incorporated into
the schedule as appropriate from the Risk Matrix, Project Plan and input from the
Project Team. The following project critical milestones are identified:

o The placement of procurement contracts for engineering analysis (Areva)
and installation work.
e Approval of ECs
e Approval of the LAR by the NRC prior to the end of RFO 15
3.2.1 Scheduling Methodology and Assumptions
a) ProjectView® scheduling software will be the primary scheduling tool.

b) Common Production, Working & Baseline versions will be used in order to
facilitate the Multi-Project features in Project View.

¢) Craft resources and source will be identified as contracts are issued and
estimates are provided. The Schedule will be updated using Progress
Reporter.

d) Updates will be provided weekly during the Design phase of work, daily
during the Pre-Outage phase, and Shift updates will be provided during
Outage periods.

3.2.2  Schedule Monitoring

Schedule will be monitored by comparing schedule performance against schedule
milestones.

PEF-CR3-0501
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4.0 Resources Management

4.1 Organizational Structure

The CR3 MUR Power Level Uprate Project organization that is shown in
Appendix B, reports to the Project Manager. The Project Manager, while
administratively reporting to the Manager of Major Projects, functionally
reports to the Project Sponsor. Titles used in this chart are functional
descriptions of the organizational responsibilities rather than specific titles
used in People Soft®, and as such may differ from job description titles that
were used for previous projects at other NGG stations. The CR3 MUR Power
Uprate Project organization will evolve to support project tasks as they arise.
The following descriptions are representative of the Project.

4.2 Project Sponsor
The roles and responsibilities for the Project Sponsor are described in NGGM
PM-0018, Project Management Manual, Section 3.3; and thus, need not be
repeated in this project plan. Any additional expectations for the sponsor’s
interaction with the project team are identified herein.

4.3 Progress Energy Project Manager (PEP

The Project Management roles and responsibilities for the PEPM are described
in PM-0018, Project Management Manual, Section 3.4. Expectations for the
PEPM are described throughout the program manual.

The PEPM is becoming qualified as a Project Manager — Large Projects.

o The PEPM is responsible for initial planning, organizing, staffing, directing and
controlling the project activities. This includes: Provide leadership and vision for
the team.

¢ Establish (with stakeholders) the project objectives and success criteria.

o Organize the people and other resources to successfully accomplish the project
objectives, goals, and strategies.

o Facilitate staffing the project team from a variety of sources both internal and
external during the initial phase of the Project.

e Build the team, establish team culture, roles, and an environment of maximum
productivity and minimal conflict.

¢ Direct resources as required to keep the project moving toward its goals and
objectives.

e Delegate appropriate tasks and ensure project control and adherence to project
plan.

e Participates in Contractor selection.
e Provides Progress Energy direct management of the Project to the subcontractors.

¢ Communicate across interfaces; ensure that the team members communicate
effectively.

e Keep the, sponsor and senior management informed.
PEF-CR3-0502
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¢ Conduct periodic evaluation of project results.

Per NGGM-PM-0018; Project Management, the PEPM has the ultimate
responsibility, authority, and accountability for all aspects of the project.

4.4 Functional Organization — Roles and Responsibilities

The following placeholders have been left in as representatives of duties and
responsibilities.

4.4.1 Supervisor, Power Up-Rate Engineering

This individual is the functional lead for the engineering organization. Supervisor
Power Up-rate Engineering is responsible for planning, organizing, staffing,
directing, and controlling design activities. It will be necessary to closely
interface with line organizations to obtain appropriate levels of part-time support
required in support of the engineering deliverables. The Power Uprate design
organization is intended to function as a subset of Major Projects engineering.
This is a stand-alone and parallel engineering organization to that of the CR3
Engineering — Design group. Responsibilities for this position include but are not
limited to:

o Provide engineering input to Project Plan
e  Monitor and Control Engineering Scope of Work
e Perform Owners Reviews
o Review & Approve EC’s
¢ Review Engineering Specifications
o Comment Screening/Resolution
o Pre-Implementation walkdowns
e Review Field Change Requests
e Overview Calculations, Design, & Implementation for Shielding
Activities
e Preparation, Review, Processing of License Documents
e Incorporation of ALARA into Design & Implementation Activities
o Post Modification Testing
e Metallurgical and welding support
e Interface with site and corporate engineering organizations.
e (Coordinate document updates with Configuration Control
o Ensure adherence to engineering schedules.
The position has the authority to:
e Direct the activities of all assigned personnel.
e Approve engineering related documentation as identified in the WBS,

e Develop and approve expenditures for the Project Engineering budget.
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4.4.2 Engineering Team Member Common Duties:

Identify stakeholders and stakeholder requirements.

Develop an integrated Work Breakdown Structure and schedule.
Identify risk areas and develop risk management strategy.
Pre-outage and outage planning

Support component replacement pre-outage planning

Support component replacement outage planning

10CFR50.59 Reviews

Employee and Management presentations as required

Design and Implementation Meetings and Reviews.
Pre-implementation Readiness Reviews

Develop and implement contingency plans

Safety Program Support

Corrective Action Program Support

Execute the project plan, solve problems, and remove roadblocks.
Monitor, review, and provide input to project plan updates.
Resolve conflicts quickly and amicably.

Support establishing of priorities and negotiate trade-offs.
Forecast end results.

Ensure accurate and timely completion of project records and
documentation.

Identify training, and testing programs to achieve smooth, full operation

4.4.3 Project Lead — Procurement /Contract Management

Shared with the Replacement Once Through Steam Generator (ROTSG) Project.
See Section 9.0

4.4.4 Project Lead — Project Controls (Shared with ROTSG Project)

Responsible for all financial controls and scheduling activities associated with
the project. This individual compiles the elements of Cost Performance and
Schedule Performance to generate Earned Value of the project, tasks, and
activities. Scope control is accomplished in the Project Controls area. Risk
Management is coordinated through the Project Controls area. This individual
also coordinates training needs with respect to PM fundamentals for the core
project team. The Project Lead — Project Controls has the authority to:

Direct activities of the assigned scheduling and financial personnel.
Develop and control the budget.
Control the development of the WBS, WBS dictionary, and Work

PEF-CR3-0504
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Structure.

e Develop and approve schedule development and work processes to
ensure integration into the PE Passport processes.

Project Lead — Quality Planning and Implementation (Shared with ROTSG)

The Project Lead is responsible for oversight of quality planning, quality
assurance, and quality control. In addition, all self-evaluation initiatives are
coordinated through this position. Tracking and trending of observations and
NCR’s is coordinated by this position. Interface with NAS, Internal Audits, and
external organizations are handled through the Project Quality — functional lead.
This position has the authority to:

e Direct the activities of all personnel functionally assigned to the Quality
organization of the Project.

e Develop and control the budget for the group.
e Add/remove hold and witness points in work packages.

e Stop work as necessary to preserve the quality of the work.

4.5 Training Qualification

The Training Plan for the Project will be a part of the Training Plan for all of the up-rate
projects. It will include ongoing training for PE staff as well as that necessary for
contractor staff. The Training Plan is expected to include:

4.5.1
452
453
454
455

Project Management Training

Project team position specific training needs
Vendor training needs

Craft and Technical Training

End-User training needs

a) The Project Team will work with the Training Advisory Board to develop a
training plan for updating each plant unit on important details of the Project.

b) Training requirements will be evaluated when new employees report to the
project team. Consideration should be given to presenting work group
specific training as part of the following training programs:

e Licensed Operator Re-qualification and Non-Licensed Operator
Training

e Engineering Support Program
e Maintenance Continuing Training

e  Other groups as appropriate

PEF-CR3-0505
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5.0 Cost Management

5.1 Financial Controls

MUR Power Up-rate Project funding is being sought from the Florida Public
Service Commission through Fuel Adjustment funds. The specific work for
the Project and individual activities will be authorized under a Three Phase
Project Authorization Form by the Crystal River Unit 3 and Progress Energy-
Florida management teams. The document approval will define the source of
funds to be made available on an annual basis through the budget process.

5.2 Project Cost Estimate

The Power Uprate Project Costs are Company Confidential and will not be
published in the body of this project plan. Cost data is maintained by Project
Controls and is available on request to authorized personnel. The project cost
is now an estimate of the total cost required to achieve the Project objectives.

The project budget is the amount authorized for the Project. The estimated
Project cost and the Project budget may be different; that difference represents
Cost Risk. Cost Risk will be documented in the Project Risk Matrix.

The cost estimates were developed based on a bottom-up estimate. The
estimate was used as input into a Phased Project Authorization (PPA). The
PPA revision is the basis for cash flows for the remainder of the project.

Costs will be itemized by Company Labor, Contractor Labor, Materials (such
as component milestone payments), and Other Miscellaneous Costs (such as
travel). Costs will be monitored monthly, and reports will be issued monthly
through the life of the project. Costs will be accrued for each activity that has
been invoiced or can be identified by a task manager or vendor as complete.

The following information is available from the MUR Power Uprate Project
Controls Financial Analyst on request:

e Project Authorizations

* Project Authorization Revisions
e Detailed Project Cost Estimates
e Project Budget

e Cash flows

PEF-CR3-0506
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6.0 Risk Management

Integral to the project is the process for evaluating and managing risk. Each Task Manager is
responsible for identifying potential risk items, documenting the risk items in the AIMS database,

and evaluating each risk item. Risk items identified will be documented in DTP’s and
dispositioned using one of three methods:

e Mitigation planning (Risk Matrix — RED area)

Develop Contingency plans (Risk Matrix - YELLOW area)
e Accept the risk (Risk Matrix - GREEN area)

Each evaluation is complete when actions are identified that move the risk item into a green area
as shown in the Risk Matrix discussed in this section of the Project Plan.

The process is
described in the following sub-section.

6.1 Risk Management Process

The evaluation may likely involve an iterative process. The Rick Management
tool is a subset of AIMS and use of the tool is described in SGR-005,

The process is described as follows:

Step 1 is to perform the initial risk evaluation using the risk matrix developed
and controlled in the AIMS database. Each risk item will be identified as an
If-Then conditional statement. The item will then be evaluated independently
with respect to the probability of the occurrence taking place and the consequences if the
event does occur. The evaluation will assess each item as low, medium, or high for
probability and consequences. The evaluation matrix is shown for discussion purposes.

Risk Matrix

Probability
Low _-u-—n-» High

Low ® High

Consequences

Step 2: Risk items that fall into the red or yellow area require mitigation
actions to reduce the risk. A follow up evaluation will occur assuming the
mitigation actions are implemented. The follow-up evaluation should result in
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reduced risk such that the result will fall into the yellow or green risk area. If
the item results in a green risk, the evaluation is complete and the mitigation
actions will be tracked in AIMS to closure. If the initial or secondary
evaluation (assuming the mitigation plan is fully implemented) yields a result
in the yellow area, a contingency plan must be established to deal with the
event, if it occurs.

6.2 Decision Analysis

Decision Analysis is a tool used to formally evaluate decision options related
to the Project. The Decision Analysis process is a systematic technique that
will lead to decision outcomes that form the basis of a recommendation to the
PEPM and appropriate station management.

The Decision Analysis process is based on the following principles:
¢ A consistent and documented process is used to support recommendations.
o The decision statement will be clearly defined to frame the item.

o A clear understanding of the business case relative to the project will be
established.

e Realistic alternatives will be established.

e Subject Matter Experts, Operating Experience, Lessons Learned, and
other reliable information will be used in the process.

* Actions will be documented using the appropriate tool for tracking.

6.3 Known Risks

6.3.1 MUR License Amendment Request (LAR) not being approved by end of RFO 15
in 2007. This designated as a Yellow risk category with medium probability and
medium consequence.

6.3.1.1 Mitigation — a different set of Operation’s procedures will be developed
and ready if LAR is not approved.

6.3.2 Integration of hardware and software communication related to MUR plant
changes. This is designated as a Yellow risk category with low probability and
high consequence.

6.3.2.1 Mitigation — a dedicated IT engineer is hired to coordinate all the
hardware and software modifications related to the MUR project.

6.3.3  Quality Assurance
6.3.3.1 Mitigation — see Section 8

PEF-CR3-0508
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7.0 Procurement Management

7.1 Fixed Price Contract for:

7.1.1 Nuclear Steam Supply System (NSSS) and Fuel Activities performed by
AREVA:

Systems evaluations, System Engineer-Design Engineer Interviews, Calculation
and EDBD Update, Safety Analyses (revise LOCA M&E, update FSAR and
Tech Specs.), Thermal Hydraulics (new operating conditions, FSPLIT, VAGEN
and PEPSE Models,), Structural evaluation (NSSS Attached piping, review stress
report summaries), Fuel America Evaluations (prepare CR3 analyses for higher
power level), MUR EC.

7.1.2 BOP Mechanical and Structural Activities performed by AREVA:
System evaluations, system engineer/design engineer interviews, structural

evaluations, calculation and Enhanced Design Bases Document (EDBD) update.

7.1.3 Caldon Leading Edge Flow Meters (LEFM) EC Activities performed by
AREVA:

Engineering and Design for the Caldon feedwater flow meter, feedwater
temperature and feedwater pressure instruments to improve heat balance
uncertainty, including Caldon Spec.

7.1.4 Main Steam Pressure and Temperature Replacement EC Activities performed by
AREVA:

Engineering and Design for the Main Steam pressure and temperature sensor
replacement to improve heat balance uncertainty.

7.1.5 Reactor Protection Systems (RPS), ATWS Mitigation Safety Actuation Circuitry
(AMSACQ), ICS Function Curves, EC Activities performed by AREVA:
Revise the RPS High Flux setpoint and AMSAC setpoint, Implement revised ICS
function curves.

7.2 Fixed Price with Time and Materials Pricing to be performed by AREVA

7.2.1 The fixed price with time and materials pricing shall consist of the following
components.

e A firm fixed price for activities not designated as time and materials per
the contract

e Time and materials activities are to include response to NRC requests for
additional information (RAIs), contingency

e Creation of uncertainty calculations for new or installed components that
will feed the LEFM heat balance, contingency

e Emergent work, contingency.

7.3 Incentive / Penalty Targets

Incentive/penalty targets for megawatts electric gain, Caldon EC, MUR EC, LAR Draft,
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LOCA M&E and RB Response, FIDMS Version 1.8, and Main Steam Pressure and
Temperature EC to be assessed against AREVA. Reconciliation of the deliverable
portion will be invoiced with the deliverables. Reconciliation of the MW, increase will
be made after actual power increase to the new licensed power level.

All procurement of material and services will be performed by Progress Energy
Procurement Department.

8.0 Quality Plan

8.1

8.2

Quality Plan

One of the goals of the Project is to perform the Project in accordance with
industry-best quality requirements set forth in this Project Plan. This project
is neither safety-related nor Zero Tolerance Equipment Failure (ZTEF)
Critical, and is not sufficiently complex to warrant a separate Quality Plan.
Individual plans will be prepared, reviewed and approved as required, for
individual activities that include focus areas such as receipt inspection, vendor
facility surveillance, documentation and records, etc., in accordance with
NGGM-PM-20 - Non Safety Related Critical Component.

Software Quality Assurance will be in accordance with NGGC EGR-157.
Project assessments, audits and reviews will be scheduled as part of the Project
QA Plan and will be integrated into the Project schedule. The reviews will be
performance driven. Schedules and review frequency will be revised as
required based on Project performance.

Throughout the various phases of the Project, testing and validation of the
design and implementation will be conducted. Testing will include
construction, initial operation, Code required testing and examination,
functional and warranty testing. Each engineering change or component
fabricated will have a plan developed that will specify required testing.
Personnel conducting testing will be qualified and trained to the requirements
specified by the various Codes and qualification/certification programs and
standards.

The detailed Project schedule will provide for each of the required plans,
controls and indicators, reviews, etc. The schedule will be developed and will
be available for review through access to a shared location on the Company
intranet.

Self-Evaluation Plan

The Project Plan will contain the cornerstone elements of self-evaluation.
8.2.1 Corrective Action Program

NCRs shall be used when the criteria for NCR initiation of CAP-NGGC-0200,
Corrective Action Program, is met.

8.2.2 Self-Assessment Program

All self assessments will be in accordance with CAP-NGGC-0201, Self
Assessment and Benchmark Programs.

¢ Formal and informal self-assessments will be performed periodically
throughout the duration of the project.

PEF-CR3-0510
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o  The first self assessment will be performed in June 2007.
8.2.3 Benchmarking

All benchmarking will be in accordance with CAP-NGGC-0201, Self
Assessment and Benchmark Programs.

e Two places will be chosen to benchmark with one being Davis-Besse
Nuclear Power Station.

e The first benchmarking trip will be schedule for July 2007.
8.2.4 Industry and Internal Operating Experience (OE)

The MUR project will use the Progress Energy procedure CAP-NGGC-2002,
Operating Experience Program, to identify and transfer lessons learned from
industry and internal events, such that those lessons are shared between NGG
sites and the nuclear industry. The following OE are presented in Appendix D
and will be assessed by the project team::

¢ INPO SER 05-01 — Large Project Implementation Strategies
e INPO SER 05-02 — Lessons Learned from Power Uprates

e INPO SER 03-04 — Reactor Overpower Events Associated with
Ultrasonic Feedwater Flow Measurement Systems

8.2.5 Performance Indicators (PIs)
Develop PIs for:
e Manufacturer’s performance
o Cash flow
e Schedule adherence
e Engineering change packages

o Installation work packages

8.3 Engineering Product Quality

Engineering product quality reviews will be conducted in accordance with the
Engineering Product Quality Review Procedure, EGR-NGGC-0011. The
project is developing the Engineering Change packages in accordance with
ERG-NGGC-0005. The procedures that accompany established engineering
controls will be used to ensure the engineering process is consistent with the
station processes. Contracted engineering services will meet the following
requirements:

8.3.1 Vendors must be on Procurement’s “Approved Vendors List”.

8.3.2 Vendors will prepare documents under their approved Appendix B QA
program.

8.3.3 Vendors’ documents will be prepared using Progress Energy’s processes
and templates.

8.3.4 CR3 will perform ‘Owner’s Acceptance” of all engineering documents.

PEF-CR3-0511
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9.0 Communication Management
9.1 Information Management

9.1.1 Action Item Management System (AIMS)

AIMS is a tool that has been specifically developed to provide enhanced search
and sort capabilities for tracking and reporting information below the threshold
of Nonconformance Report (NCR) and Nuclear Task Management (NTM).
These are typically internal action items, lessons learned items, tracking of
benchmark actions, risk management actions, etc.

AIMS will not be used for tracking actions assigned to external/line
organizations. These will be tracked using the NTM process. Conditions adverse
to quality, significant conditions adverse to quality, and process enhancements
will be tracked using the NCR process. Detailed discussion of AIMS and its use
and capabilities are discussed in document SGR-005.

9.1.2 Implementing Plans and Procedures

Control documents will be developed for consistent application of process.
These will continue to be developed as the project evolves. The original copies
can be found at the Department Administrators office.

9.1.3 Key Performance Indicators
Key Performance Indicators (KPIs) will be established and are controlled by the
Project Controls - Functional Lead.

9.1.4 Project presentation and schedule:
a) Project Review Group (PRG) — quarterly
b) Outage Management Team (OMT) — monthly

¢) Monthly Executive Review Meeting (AREVA/CR3 senior management) -
monthly

d) Sponsor — weekly

e) Project Team (phone call/schedule/action item) — weekly

10.0 Safety Management

10.1  One member of the Project Team (typically the on-site Task Leader) will have the
responsibility to ensure that the project construction and installation phases are performed
safely. This individual will:

a) provide safety training to project team members as required or necessary;
b) be knowledgeable of the safety procedures and practices;

¢) have the responsibility to ensure that safety procedures and standards are adhered to
during the project;

d) ensure that all persons working on the project have and properly use the required
personal protective equipment;

e) make routine inspections of all project work areas to ensure safe work practices are
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being followed;
f) respond to all identified safety concerns;

g) work with project management to correct any safety concern or problem in an
efficient manner; and

h) direct (as necessary) work stoppage to correct safety violations and prevent injury to
personnel.

10.2  Applicable site and fleet processes will be used throughout the project.

11.0 Human Performance Plan
11.1  AI-1851, Site Observation Program, describes the program to be used by the MUR

Project to perform human performance observations. This program is applicable to all
MUR personnel and is to be performed by management and peers alike.
11.2  The MUR Project will use the existing AI-1851, Site Observation Program to:
s Provide a process to observe, review, and document human performance behaviors

e Provide information which management can use to improve human performance

e Provide a process through which human performance data is compiled for
identification of project trends

e Ensure management expectations are achieved and effectively communicated, and
awareness is promoted between interfacing work groups by observation of
performance and expectations

12.0 Environmental Management
All site and fleet processes will be used throughout the project.

13.0 Financial Management

Items addressed by this section are included in the Cost Management Section of this project plan,
or are available in the Project Manager Book of Knowledge in project files.

14.0 Contract Management

14.1  Contract Development
All site and fleet processes will be used throughout the project.

14.2 Incentive Basis

Where appropriate, incentives may be established. Due to the nature of the
work, the complexity of the work, and the timing of the work, contract
incentives may vary. In every case, incentives are intended to have
subcontractor support organizations aligned with the overall goals of the
station and project team. Success is realized when the project is successful.

143 Claim Management
Addressed in each contract.
PEF-CR3-0513
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Appendix A
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Appendix A

MUR WES Dictionary as of Fo 2640607
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Aoz
Establisn InBlal Ll 1 WO Schague

Gesie Flavers

Cal Goering

M1724

Fal Constructisn Schedule

iapex
Estabiizh inftial L4 (1 Construction Soheduia

Geng Flavars

Cal Goerng

0%

Mi1725

Oufage Scheduie Input
Nofes
Establish il Lol 1] CUlage Gohetsa

Gene Flavere

al Gaerng

0%

M1E1

Cost Management Plan

Gene Flavars

12%

Ceslgn Phasz FA
teafex
Signed PA

Gene Flavors

Tina Suits

E0%

M1B2

implementation Phase P4
Nofes
Jigned PA,

Geng Flavers

Tha Sults

0%

Budget Preparation

Gene Flavors

Botloens Up Esfimate Fiex Conslrucion
féoms
Eslablish Bottoms Up Estamates far Fleld Actllles

Gene FIasirs

Robin Kibir

Mornly cost Repeele
Notes
iscue Intial Mopztly Cost Reporis

Gene Flawrs

THa Sults

Contract Administration

Gene Flavors

Establish Contracts

Gene Flavors

Caldgon Contrast
Notes
Issue Gangract #44567 o Cadken

Gene Flavors

Detble Haanra

Mi812

AREWA Conlract

tizpe
tssue Conzract WA &1 To AREVA Contact 101889

Gene Flavers

Degbe Hanna

0%

Measurement Uncertainty Recapture Project Plan
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wBs

Appendix A

MUR WEBS Dicticnary as of Fd 2/15/07

SEASUREMENT UNCERTAINTY RELAPTURE WBS

Name Functional Area

Task Manager

Project WO FC
Cost dumbe
Code

M1&13

LT Contract (aC)
Nopas

Gene Flavars

Issue Coptract

Degbie Hanra

0%

A4

Besttal Corvract
Noeg

Gene Flavers

Issue Contract

Zeashie Haara

Mi1EB15

Inzerceen Coalract
Wafex

Geae Fiavars

tssue Caoniract

Sesbi Hanra

M1.81.6

Radgiography Confract {C)
Wafex

Gene Flavars

issue Carract

Detbie Hanna

0%

Risk Management

Gene Flavors

100%

Cryetop Riek AnFysis Pracess

Morex

Gene Flavars

Incorporate SGR AIMS In72 MUR Project

Gane Flavors

130%

Admin Support

Gene Fiavors

Records manapement Plan

Gene Flavors

Delemine Soxpe of Documents Requinng Record Keaping

Marer

Gene Flavars

Establish List of Required Records

Gacrge Engernt

Iganttty Documar: Sentces Requirsments

Napex

Gene Flavars

Establish Required Documani Serdces

Jangt Schroamar

0%

Process Operating Experience

Ken Wilson

OF Review
Nates

Ken Wiksar:

Estaplisn OF Fan

¥en WEson

M2Z2

Henchemaraing 2an
isores

Ken 'Alison

Estaplisn Benchmarking Fian

#en Wison

0%

Measurement Uncertainty Recapture Project Plan
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Appendix A

MUR WEZ Dictienang as of £ 211607

MEAZUREMENT UNCERTAINTY RECAPTURE WBS

WBS Hame Functional Area Task Manager Froject wo FC
Cost dumbe
Code
M223 Corneclive Aclion Revew Ken Wisan Ken Wison 153
Nates
Eslabiish Crerective Action Raviaw Fian
M2E4 Lessans Leamed Reviaw Ken Wiisan Ken Wison 0%
Norex
Establisn Lessons Leamed Resiew Fan
M23 Quality Control Bil Nielsen 0%
M231 Qualizy Comiral Plan Bli Nielsen Bl Kiglsan 0%
Dares
Estabisn Quabty Control Plan
MZ22A2 Evalate Contracior NOE Cuals Bl Kialsary Bl Kietzan 0%
Notes
Estabiieh Coniractor NOE Quals Plan:
M3 Procurement Gene Flavors &67%
31 Caldon Matersl Spectication EC # 65556 Gene Flavars {Georye Hidebrandt 130%
téotes
Issue EC # E5566
M3.2 Calgon Egupment Purchase Order Gene Favors Denba Hanra 130%
fores
issue Contract o Cadon
M33 {Laldon Eguipmiant Recalpt Inspection Plan Gene Fiawrs Ardy Harmzn 0%
M4 Enginesring George Englert 8B%
wares
Cr3 tg Provide Referances \Design Marnasl, Piping Spec., Cakulations, ste.
M4.1 System Evaluations George Englert 99%
otes
CR2 2o Pravide lis2 of Deslgn Mod's & Plare Cparational Changes Singe 2002
CR3 o Provide Sysiem Evaluations/Frogram Changss
CR3 to Pravide a List of New or Revised Calculations
Maf.1 NSSS Fluid Systems George Englert 100%
[RRR Confrail Rgd Dite Bzch Gaorge Englert Gaoege Englant 100%
Nef=s
ARSWA WBZ ¥ 5.05.07
Faged OF 24 e 21007

Measurement Uncertainty Recapture Project Plan
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WBS

MEASUREMENT UNCERTAINTY RECAPTURE WES

Name

Appendix A

HUR WBS Dictianary 35 of Firi 211607

Functional Area

Task Manager

Project
Cost
Code

wo
dumbe

PC

“Cealrd Rod Drive Mech” continued

Hofes
Quner Acceptance of Doc # 51-XX 00N X-DDG

AM4.112

Core Flood
fotes
ARSVA WBS & 5.05.02
Owner Acceptance of Doe # 51-X3XXX0XX-000

Zeonge Englart

Ganrgz Engen

130%

M4.41.3

Make-Lip anmd Purfication
WNorss
AREVA WBS # 5.05.04
Owmer Acceptance of Doc # 51-X300000X-000

GeongR Engert

Georgs Engern

130%

Midig

Chigmicat Additian
o
ARSVAWHE # 5.05.06
Quner Acceptance of Doc # &1-XXX000XX-000

GRomgE Srglert

Getrge Engert

190%

MI415

Ligaiz Samgiing
Notes
Owner Acceptance of Boc & 51-X32000X-000

Geonge Erglert

Gagege Engan

120%

M4118

Hydragen
Nores
Owner Acceptance of Doc # 51-XXXXXX-000

Gaorge Engiert

Gaprge Engan

130%

M3A1T

D=cay Heat Removal
Nates
AREVAWBE # 50507
Dwner Acceptance of Doc # 51-X000X X-D00

Zaorgs Englert

Gewrge Englent

1a0%

Mif1s

Reacser Coolant
fiotex
MREVA WEBS # 20508
Owner Acceptance of Doc # 51-X 3300 X-000

Geomge Englart

Gaorga Engen

120%

Mi19

Butdng Spray
Nores
AREVAWEBE % 5.05.08
Cwmer Acceptance of Doc # &1-X300000-000

George Engiert

Gepege Engen

130%

Mi3.113

Measurement Uncertainty Recapture Project Plan

Spart Feal Pogl Cooling
vares
ARSUA WBS #5.02.10

Gaoge Erglart

Page 5 OF 24

Qacrge Engfar
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MEASUREMENT UMCERTAINTY RECAPTURE WBS

Appendix A

MUR WES Dictianary as of Fid 29607

viBs Hame Functional Area Task Manager Project wao PC
Cost dumbe
Code
~gpeal Fusl Poot Coing” continaed
dares
Owner Accepiance of Doc # 51-XXX 00N X-008
LURRRE Corzalnment Islater: George Englen Gacege Engern 130%
tintmy
AREVA WBS # 50513
Owrer Acceptance of Doc # 51-XX0000(X-000
ML1.1.12 Emergency Feedwatar Saongs Engiert Gsorge Engort %
Nosx
AREVAWES % 5.05.12
Owner Acceptance of Doc # 51-XXXXXXX-000
WMa.1.2 NS§SS Components {mechanicallstructuralf/material George Englert 100%
ML12.1 Raactor Vasesed, Nazzies 8 Supports Geonge Engiert Gacegs Engarnt 100%
Nogex
AREVA WBS # 5.08.01
Owner Acceptance of Doc # 51-8036244-0C0
Md4.322 Corg Suppon 3nd Inlemas GE0IgE Ergiern Gacrge Engien 130%
tomms
ARCYAWES # 202.02
Dwner Acceptance of Doc # 51-0036245-00D
M4.123 CROM George Engien Geoege Engant 100%
Nopes
AREVA WBS # 5.05.04
Owrier Acceptance of Doce # 51-8036248-000
Ma124 14558 Piping, Pipa Supports, Branch Nozzies George Englert Gacege Engert 100%
oy
ARCVA WHS ¥ 50803
Owner Acceptance of Doc # £1-DG38248.000
Mid25 Onoe Through Steam Genesalor - Tutes ete. Geongs Englert Secrge Engart 100%
wares
AFREVA WBS # £.05.05
Owner Acceptance of Doc # 51-8036245-0C0
M4.12.6 Raaciac Coolant Pump Supposts Gaonge Englart Gagrge Engean 120%
wates
AREYA WBS v 5.05.04
Dwner Acceptance of Boc # £1-8036245-000
Page & OF 24 Frl 26T
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Page 40 of 114



0260-eu0-43d

WwBS

Appendix A

MUR WBZ Diclinnary as of Fi 2136507

MEASUREMEMT UNCERTAINTY RECAPTURE WBS

Name

Functional Area

Task Manager

Project wo PC
Cost dumbe
Code

Md 127

Prassunizer Shell, Ngzzles, Surge Lire
fntex
ARCVA WHS % 508 06
Owner Acceptance of Dac # £1-9036245-000

GEOMgE ShgEr

George Engern

HWo%

MI1286

Gafety Related Vavwe

Wofss
AREVA WBE #8503 14

Dwnier Acceptance of Doc # £1-9036245-000

Geome Engient

Gacrge Engan

0%

M4.120

Fiiance Evaluation
Notes
ARTWA WBS # 5.08.10
DOwmner Acceptance of Doc # 51-8638958-0C0

Geoge Erglert

George Engiert

110%

M4.12.45

Heazup ane Cotldown -T Curve Upsate
ANupex
AREYA WBS % 5.08.114
Owner Acceptance of Doc # £1-DG36245-000

George Englert

Gexge Engen

130%

ML 1213

PANSCC/Aioy SAPTSUpper Snelf Energy!Survelllance Capgsuie Withe
heres
AREVA'WHS v S.08.12
Owner Acceptance of Doc# 51-p036245-000

Gaome Englar

Gacrge Engiarn

180%

M4.32.12

TTSG Tubes, Secondary Skie Int2mal Support Siuciures, Snell & Sup|
Naies
AREVA WBE # 5.03.13
Dwner Acceptance of Doc # §1-D038245-009

Geoge Erger

Gaorge Engiart

6%

M4.1.3

NSSS I8C and Electrical Systems

Hares
CR2 & Pravide Disuibution Syslem Cak
CR3 % Provide Eleciic Plani Loading Masal

George Englert

100%

AM4.431

Anticipated Trarstent Withou? Scram
Nares
AREVA WBE 807N
Owner Acceptance of Doc # 51-803838D-0C0

Gaorge Engler

CGeovge Engient

1320%

Md.1.3.2

ECCSEnghnesznad S3’2guants

Notes
ARZYA WBE BE47 10
Owrner Acceplance of Doc # 51-9035320-0C0

George Erglert

Gaoge Englan

0%

Fage T OF 24
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WHES

MEAZUREMENT UNCERTAINTY RECAPTURE WES

Name

Appendix A

MUR WBES Dictisnary a& of Fil 211507

Functional Area

Task Manager

Project
Cost
Code

w0

dumbe

PC

M3133

Emergency Feedwatar Inkialica & Corzrol
Nofes
AREVAWBE 80704
Qwner Acceptance of Doc # £1-8035360-000

George Englent

Gaorge Engen

100%

Mi13d

Irzegrated Conlroé

fiztes
ARTVAWRS SATOE R 7.0t
Owner Acceptance of Doc # 51-8035360-0C0

GBOMgE Engien

George Engen

120%

M4135

Nor-Nuciear instrumentalion

fenpes
AREVA WBS ROTA347.01
Dwner Acceptance of Doc # 51-9035360-000

Geomge Ergiert

Gagega Engen

120%

MA136

Kaclear Ingirumenzation
Nores
AREVA WB3 84782
Owner Acceptance of Doc # 51-8035380-000

Geonge Sngisrt

Gecrge Engier

120%

Ma137

Reacier Frotection System
waies
AREVAWEBS S0745
Owner Acceptance of Doce # 51-8035380-000

Seonge Ergien

Gaprge Engen

130%

M4.138

‘Corznol Rod [ive Systam
Nores
AREVA WBS 84707
Owner Acceptance of Doc # 51-9035360-000

Gaorge Erglert

Gappe Engen

130%

Mi130

Incore Moenitoring Syatam

Nares
AREZYA WBS 50702

Owner Acceptance of Doc # 51-R035360-000

Geongs Ergien

Gacrge Engart

100%

M4.1.318

Rawiation Msnitiorng
fares
Owrner Acceptance of Doc # 51-9035360-000

BSeoge Engiant

Gapege Engant

180%

BOP Fluid Systems

George Englert

Kaln Steam
Nopeg
AREVA WBEZ 815
Qwner Acceptance of Doc # 51-0038484-0C0

Zeonge Engiert

Gacege Englan

196%

Measurement Uncertainty Recapture Project Plan
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wBS

MEASUREMENT UNCERTAINTY RECADSTURE WBS

Name

Appendix A

MUR WHS Dicliznary as of Fl 2016107

Functional Area

Task Manager

Project
Cost
Code

WO

dumbe

PC

4142

Cordensate
Nates
ARZVA WHE B1E
Owner Acceptance of Doc # £1-8036484-D0

Guomge Englert

Gaorge Enger

0%

Mi143

Condenser & Condenser Vacuum
fiotex
AREVAWHS 6128 5.21
Owner Acceptance of Doc # £1-8038484-000

Geongs Engian

George Engernt

180%

Md. 144

Feedwazer (1aln, Aux & PN Healers)

Aames
ARZVAWBS 616

Dwrer Acceptance of Doc # 51-80368484-DC0

Seorge Engiert

Gaccge Engen

120%

M3.145

Aaln Turblne & Auiliaries
Ngreg
ARSYA WHS 8.95
Owner Acceptance of Doc # 51-80368484-0C00

George Englart

George Engien

120%

ML1146

yolstire Separalor Fehealers
Notes
ARTVAWES €13
Owmner Acceptance of Doc # 51-8038484-0C0

GeoIge Englert

George Engar

130%

ML14T

Extraczion Staam
Nor=s
AREVA WBS €35
Owner Acceptance of Doc # 51-9038484-000

Gaeoge Engiert

Gaorge Engpant

180%

AMd.148

Heazer Drains

Norex
AREVA WBS €.26

Dwiner Acceptance of Doc # 51-80636484-06D

Zeorge Engient

Gacrga Engian

130%

M41409

Circigating Water
Afes
AREVA WBS €08
Owner Acceptance of Doc # 51-0038484-0C0

George Engiert

Genege Engan

180%

Md4.14.18

Decay Hea Clased Cycle
Noms
AREVA WBS 626
Owner Acceptance of Doc # £1-£038484-0C0

George Engiert

Gatrgs Engan

120%

Measurement Uncertainty Recapture Project Plan
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WBS

KMEASUREMENT UNMCERTAMNTY RECAPTURE WEBS

Name

Appendix A

AMUR WEBS Diclisnary 35 of £ 24607

Functional Area

Task Manager

Project WO FC
Cost dumbe
Code

Md.1.5.1

DT Electricat
tates
AREWAWBS 701
Owner Acceptance of Doc # 51-8037444-000

George ZEngiert

Gaorge Engian

120%

MA.152

Diesel Generator
iNares
ARTYAWES 704
CR:2 & Provide EDG Leading Calc.
Dwmer Acceptance of Dac # 51-8037444-D00

GEoge Enger

George Engan

130%

M41453
MI153.1

Turbine Generator

George Englert

Hain Generator

Nopes
AREVAWBS T3

Owmner Acceptance of Doce # 51-9037444-000

10D%

GEorge Engient

Georga Engsn

M4.1532

500 XV Tie Lines
Naotes
Owner Acceptance of Doc # E1-0037444-0C0

GEoNgE Englent

George Engert

M4 1533

Stap UP Transiomers
Notes
ARSYA WHS 7.06
Owrer Acceptance of Doc # §1-9037344-0C0

SeongE Engiert

Gecrge Engfert

1420%

w1534

Unit Auxtilary Transicrmear
ey
AREVA WBE 7.0E
Ownier Acceptance of Doc # §1-B037444-000

George Englert

Gacegs Engart

100%

MI453E

Isotated Phase Bus Duc; & Covling

Nafes
AREYHWEBSE 7068 6.12
Owner Acceptance of Doc # 51-0037444-0C0

GeomE Ernglen

George Englan

130%

M4454

AT Wal Bas
Nafes
Qwner Accepiance of Doc # 51-8037444-000

GeoTge Engien

Getege Engent

0%

M4ASS5

hator Confrot Feeder Susses
i

Owner Acceptance of Doc # 51-8037444-000

Geome Englert

Gacegs Englernt

140%

Measurement Uncertainty Recapture Project Plan
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WBS

Appendix A

MUR WEE Diclisnary a5 of Fi 203507

MEASUREMENT UNCERTAINTY RECAPTURE WEBS

Name

Functional Area

Task Manager

Project WO PC
Cost dumbe
Code

M3.3.3

Tak 13. Core Hydraiics
ivGres
ARSVA WBE 403
Qwner Acceptance of Cycie Relboad Report

Ken Wisar:

Mike Devoe

W%

Al 24

Task 15 Com Taemal-Hydrautice {Toeal for Tagk 12 13015)

tintes
ARSVAWES 404
Owner Acceptance of Cycle Reload Report

Ken Alisan

Allke Cevee

M4.23

‘Task 65 Core Foliow & 55U Updates
Nates
AREVA WBS 4.05
Dwner Acceptance of Cycle Reload Report

Ken Whzan

Mike Davoe

0%

ML 3D

Taek 66: Fuel Rod Mzchanical Deeign & Perfommance
Narex
AREVA WHS 486
Owner Acceptance of Cycle Relbad Report

Ken 'Alisan,

Mike Devoe

0%

ML 3T

Task 71: Fuel Assembiy Mecharical Perfarmance
tigmes
AREVA WBS 487
Owrier Acceptance of Cycle Reload Report

Ken Wison

Mike Davee

0%

M3.33

Task 73 Marewerhg Aralysis
Notes
AREVA WBE 406
Owner Acceptance of Cycle Reload Report

Ken Wisan

Mike Davoe

100%

Mi23

Task 75 Fuel Profeet Managemant

totes
AREVAWHS 498
Owner Acceptance of Cycle Reload Report

Ken Wisan

Mike Gavos

130%

M40

Task 76: Fuei Cycie Degign & Analysls

fuates
AREVA WBE 41k
Owrer Acceptance of Cycle Reload Report

k.en Wikon

Mike Davee

0%

e 311

Task 81: Sumaiazy Reporis
Nar=s
AREVAWBZ 411

Measurement Uncertainty Recapture Project Plan
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Appendix A

MUR WBS Dicliznary a5 of Fi 295,07
MEASUREMENT UMCERTAINTY RECAPTURE WES

wiBs Name Functional Area Task Manager Project WO Pc
Cost dumbe
Code
MiA34 malnizrance Rule Ken Wiisar: Lodlls Barier 1105
Nores
Completion of MTM 215242,
MiA3S5 Pridicitive Maintence {PaM} Ken Alisan 0%
vares
Completion of NTM 216242,
Ma.436 Valves Ken Wilson 100%
Mi436.% AOVE Ken Whsan Larry Sanstine 1a06%
Naras
Completion of NTM 215842,
844.4.3.6.2 Lheck Vales Ken 'Wisan: Larry Ganstine #I0%
Natex
Completion of MTM 212842,
Mi436.3 OVS Ken Wisan: Den \Vaccaro 130%
Napes
Completion of NTM 213242,
Mi4.4 Material Integri Ken Wilson 100%
Mda4.1 Borc Acid Coercelon Controk (BACCH Ken 'Atlisan: John Mushier 0%
warss
Completion of NTH 216842,
Mids2 Fow Accelerated Carrosion {FACK Ken Wisan Jahin Mualier 130%
Nares
Completion of NTIM 212542,
Mi4.43 IS1 Programs Ken Wilson 100%
Mdd43.1 IWETML Ken Allisan Rizk POEMan 180%
Narex
Completion of NTM 216242,
MEdADZ Prageuns Teating Ken Wison: Wike Branrin 130%
Notes
Completion of MNTM 218042..
M14433 Repalr Repiacement Ken 'Alisan sef Fanai 100%
Nofex
Completion of NTH 215242,
Fage 16 CF 24 Frl 216367
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Appendix A

MUR WBE Dictionary as of Fi 211507
MEASUREMENT UMCERTAINTY RELCAPTURE WBS

WRBS Name Functional Area Task Manager Project WO PC
Cost dumbe
Code

Meds34 Snubibess { Suppads. Ken Wison Rick Foriman 120%
ivaras

Completion of NT3 215842,

M44435 Viaid Exame Ken ‘Alsan Wike Brannin 180%
Nokex

Completion of NTM 215842,

MiLLS Satety Rela®eg Coalngs Ken 'Allisan ) Chns Beschaaod 130%
Harex

Completion of NT 215842,

MI445 Steam Generator Life Cycie Management Ken Aisan Sool Sleaan 0%
Nates
Completion of MTM 212842,

Mis Sately Analysls - (AREVA AREYEIE Uit (ASU) Ked Atison ¥en Wison 50%
Napes
CR3 2 Provide a List of New of Rauised Caleulations
CR3 n Provide Cumant FSAR
CR3 i Provide Current Tech Spec.
Prepare Fuel Amvrica Tharmal-Hydraulic Input for MUR
Perform Evauation of Safety System Sat Points
Raview Technical Specification and PSAR
Review Previous Power Uprane Reports 51-5013615
Review ADRs & Cyde 15 Task 14 Reload Evaluation
Prepare Dispostion of Reparts (DOE}
Perform & Bocument M & E Analysis
Perfoim & Document Containmert: Pressure & Tempetature Response
Perform & Document ARTS Asming Sat Paint, AMSAC Enabled Set Point
Prepase Tech Spec & Bases Changes
Prepare FAAR Changes
Owener Acceglance of Core Reload Report
Prepara Final Licensing Raport Input

M3 E Otaln License Amendment Fram MRC Ken Wisan #en Wison £0%
tafex
CR3 i Pravide Cument FSAR
CR# in 2ravide Curent Tech. Spec.
Safety Analysis Input
Prapare MIUR Summary Report
Prepare Tach Spec Markups & Related FSAR Malknps
AREVA Review of MUR Summiary Report
CR3 Review of MUR Summary Repart

Page 17 OF 24 Frl 21607
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WBS

Appendix A

MUR WBE Diclisnary az of Fri 218107
MEASUREMENT UNCERTAINTY RECAPTURE WBS

Name Functional Area Task Manager

Project
Cost
Code

wo PC
dumbe

“Cotan Liveree Amensment From KRC® cantirued

e
AREVA Resohe Commerns
Preoase LAR
AREVA Review LAR
CB2 Raview LAR
Submit LAR m TRC
AREVASCRI Resolve HRC RAI's
Obtain Docketed SER From the NRC

a7

EC Develepment George Englert

23%

Md.71

Develop Meas! Une ¥ ry EC # 65627 Ganrge Trgtert Virg Esqulic
wates

Separale ES

ENG: AREWA I Tsguilio

Shoula Comespond 25 LAR Inpuls and faclude 53.3%, Foomal CR2 Quatty Haal Balarce Uncerlainty Calculalic, ele. Na 'NR
MUR Summary Report

FEAR Markups

TS Mearsups

Marked-Up EOBI'S

EC £33E5 Approwed

0%

M4T2

Devetop Carion Sposl Plece, Catinet & Circultry Installaton EC #8852 George Englert Gearge Ridebeandt
Nobrz
ragter EC
ENG: AREVA ! Hilgebrandl

This will authore ak installation acehities in iB Including FW Temp RTD & IS Pressure Transmitters for Sakion. Will wso reed TLR's or preinstalied 2ng and figging ponts.

Mullipia WR's {af least W spoai, RTD, Transmiller, Cabinet installation, Cabinet Power, ¥fting'ngging paints
EC0 # 55626 Approved

M47.3

Calgan Spec EC 55566 Gaorgs Erglen Gearge Hidetxandt
fioies

Wagier EC

ENG: AREVA f rildebrant
Mo WR SFEC caly
Approwad EC # 65566

180%

M7

Inpuis 1o FIDKS EC # 43623 George Englert
Nofes
Separate EC
ENG: PE - Fugls / KIT

Page 18 OF 24
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Appendix A

MUR WES Dicliznary as of Fil 2045107
MEAZUREMENT UNCERTAINTY RECADTURE WBS

WBS Kame Functional Area Task Manager Project WD PC
Cost dumbe
Code

“Inpuls ta FIOMS £C# 49523 coallrued
ivGfes

W require or-itne WR 1o complete FIDIAS Insiaiation and Catage R 1or changes due 10 J8JR
Approved EC # 49823

M FS Changes to AULD EC # B56X >eonge Engiert adike Lord G%
wares
Ezparate EC
ENG: PE-Loed
Wil reguire upiaad 1o TRICONEX Software Project. Place holdzr '‘WR curing tha Outage
EC # 65628 Approved

MiTs M5 Fressure & Temperakure Thermocouple RTD EC # £5828 Sange Englernt Beb Wagner 0%
Nates
na3sler EC
ENG: AREVA I TBD
Boln are crocal Inputs 1o heat Baiance Uncartainty that nead 1o e rapiaszd 10 Improve uncartainty and abiily fo routinaly caibrale, g5, 5 WHR's 1 %r Pre-Cuftage and 4 for
nslaialion of each desice.
EC # 65629 Approved

MY 1G5 Seallng Function Curves EC & 63630 Geonge Engiert 0%
fynfes
EC # 65630 Approved

MATB RPS Gaorge Engiert 0%
Nafes
CHild oT EC (Inpts 10 FI0FAS)
ENG: ARSWA |

MiTD 5PDS Geomge Engiar 0%
Nafes
CHhild of EC (Inpuss 1o FIDKS)
ERG: AREVA §

M4 TAD Laldon Softaare EC [Ty SaSwomg Geome Engiert 0%
[
Zeparale EC
ENG: AREVA
S0A of Caklzn SolaareFirmware 1o meet EMG-NGISC-0157 fequrements. Mo SWR

Ma T 11 Ethemal Hub EC (G} #3358 Saonge Erglert 0%
Nagzg i
Separale EC
ENG. NIT
Wil Suppari data ransfer f2 FIDMS and ALLD

Fage 19 OF 238 Fri 607

Measurement Uncertainty Recapture Project Plan Page 53 of 114



££50-€40-43d

Appendix A

MUR WBS Dicliznary as of Fii 201607
MEABUREMENT UNCERTANTY RECADTURE WES

WHS Name Functional Area Task Manager Project wo PC
Cost dumbe
Code
Ma Planning Gene Flavors B%
M5 Location SWalkoawn Ted Willams Fabi Kibier Wo%
A85.2 Work Package Planning Gene Flavors 0%
M523 Pre-Cutage Work Order Planning Gene Flavors 0%
M523 Plan WO woonx for £C 55628 Pre-Culage Wark LEFIL Gene Flavers Rohin Kiber 0%
tigies
Plarnad WO
M3.23.2 Plan WO xxxxxx %o EC 55529 Pre-Cutage York MS Press & Temp AT Gene Flavars Rebin Kbier 0%
Notes
Plarnzd WG
M3.233 Plan WO xxxxxx or EC 28623 Pre-Cutage Work FIDMES Gene Fiavrs Faobin Kibker 0%
Aores
Pianned WO
M5.2.4 Outape Work Order Planning Gene Flavors V)Y
M3.281 Plan W0 xxxaxx 28f EC 65526 Cutage Work LEFM instalialion Gene FIavors Rabin Kibier 0%
Hiotes
Plarned WO
M5.242 Pian WO wxomx for EC 65529 Cutage Work 145 Yemp & Press RTD Int Gene Fiavors Rebin Kibiker 0%
Nafes
Plannzd WO
M3 4.3 Plan WO xxxxxx for EC 28623 Cutage Work FIDMS Gene Flawrs Rabh Kibiar 0%
Natex
Plarned WO
M5244 Plan WO nooixx for EC 55623 Culage Worc AULD: Gene Flavars Rabin Kibker 0%
noms
Plarned WO
MEELS5 Plan WO wonoxx for EC 655630 Cutage Wark ICS Sealing Gene Flasars Rebin Kibier 0%
Notes.
Plarnad WO
M5Z46 Pian W xxxaex 1o EC K00 Outage Waork RPS Gene Flavers Fobin Kiber %
ores
Plannzd WO
Page 20 OF 24 Fr 21607
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Appendix A

MUR WEBS Dictlanary 55 af Frd 2016107
MEASUREMENT UNCERTAINTY RECADPTURE WES

MName

Functional Area Task Manager

Project o e] pC
Cost jumbe
Code

Pian WO xo0eex tor EC XXX Dutaga \Work SPDS
ores
Flanned WO

3en1€ Flavars Robn Kier

0%

Plan WO xaxxax #or EC XX00KK Outage Waork Caidan Sofl Ware
wotes
Pianred WO

Gene Flavers Robn Kiber

Gl

Inplementation & Testing

Robin Kibler

0%

Pre-Cutage WO Implementation

Robin Kibler

0%

Impiemment WG o for EC ESE2E Pra-Dutage Work LEFM

Napes
=rareigng instaliatica
Cabke Pulls
Cane inlttaiizadion arvd Tesilng
Softeare Update
NModification Teslirg
P Zemo Aftecied Documan: List Distbulion
EC RTS
Scarelding Removal
Jot: SHe Ciean-Up
Work Completion & Clasus

Robin xbler Raobin Kibier

ME.1.2

Implement WO xxoxx for EC £5€20 Pra-Outage Work MS Temg & Fre
ks
Soarfgiding metaliaticn
Caaile Pulls
Temminatians
Cable inlializatian and Tesiing
Sofsware Update
Modtication Testing
P1 Zero Affecied Document List Distibution
ECRTS
Scargigng Remowsl
Job Sie Clean-Up
Work Camgpletton & Closure

Rebln Kbler Rabin Kibler

0%

ME.13

Imgierent WIC ok for EC 49623 Pra-Outage Work FIDME
Nares

Saftware Updata

Madification Tesling

P11 Zemo SAflecizd Documarn? List Dlstdbution
ECRTS

Job Stte Clear-Up

Work Compietion & Clasuns

Robin Kbler Rabin Kibler

Page 21 OF 24
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Appendix A

MUR. WES Dictisnary as of Frl 211607
MEASUREMEMT UNCERTAINTY RECAPTURE WBS

WBS Name Functional Area Task Manager Project wo PC

Cost dumbe
Code
M6.2 Cutage WO Implementation Rebin Kibler D%

MEEAIZ Implemnent WO oot Tor EC 63626 Outags 'Wark LEFIA Rebln <bler Rabin Kibier
war=s
Searizigng instaliation
Pipe Cul
Flow Elament Weiding
Lanle Pulls
Teminalicns
Cable inlliafization and Tesiing
Sgfware Updats
Mzdfication Testing
P Zero Aflectzd Dacument List Digtrbulion
EC HTS
Seaiiting Remaval
Jot Ste Clean-Up
W Complezion & Cleears

0%

M6.2.13 Implement WO xxxxxx for EC £5628 Outaga Wark MS Terp & Fress R Rebin Kbler Rabh Kibier 0%
i fidd
Scafizlgng instalialion
Bie Cut
Flgy Erment Weiding
Cable Pulis
Terminalions
Cahiz iniliziizaton and Tesling
Satwara Update
Madiication Testing
Pl Zem Aftesied Document List Distabulion
ECHTS
Searsiting Removal
Job She Clean-Lp
WG Campledian 8 Cleeure

ME 214 Imgplement WS coxxxx Tor EC 49€232 Cutage Wark FIDME Robin €bhier Rabin Kibier 0%
nates
Safiaare Update
Kzaification Tesling
P Zem Aftecied Documens List Distnbulion
ECHTS
WO Campletion & Closure

ME.Z 15 Implement WO ouoon Tor EC 5628 Outage Work AULD Rebin Kbler Rabin Kiblar 0%
Gores
Sattazee Update
Modtication Tesiing
Pr Zemo Affecied Documrar: List Distibulion
EC RT3
WO Compietan & Closurs

Page 22 OF 24 Frl 2167
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WES

Appendix A

MUR WEE Dicliznary a5 of £ 211507

MEASUREMEMT UNCERTAINTY RECAPTURE WBS

Name

Functional Area

Task Manager

Project wD PC
Cost dumbe
Code

M6.ZAE

Impternent WhO oo for EC €5638 Oulage 'Wark I3 3caing

F.obin Kialer

Fabn Kibier

ME.21T7

Implement WC oo for EC XXXXX Gutage Work P8
vapes
Field Callbrations
Safiaare Update
kizd¥ication Testing
Pl Fero AMected Document List Digtrdbution
ECRTS
WG Campletan & Clegure

Robin Kbiler

Robin Kibier

ME.Z 18

Implement WG oooea Tor EC JOXOOXX Cutage Word SFDE
NGIRE

Fieid Calibrations

Sariware Update

rsdiication Testing

Pt Zem Affecied Document List Distibution
ECRTS

WD Campletion 8 Closure

Rebin $bler

Rabin Kibar

0%

Implement WC: oo for EC XXOCKK Outage Work Caklon Safs Ware
Natex

Softaare Updatz

Modfication Tesling

Pri Fero Aftecied Document List Disinbution
EC RTS

WO Camgletion & Cloeure

Rebin #bler

Rabn Kibiar

0%

M7

Project Closure

5%

M7

Wiork Orger Closire

Nar=x
AT MOUR Profect WO's Clesad & Vautted

Ted Wiilams

Rabin Kibier

0%

M7 2

Pri One Alfected Discumsent List Cistritztion

Morex
AT Pri One Affected Documeris Diswibuted

Ted Wiilams.

Ted Whilams

M7 3

EC Clasurz

HWGies
AE MUR Froject EC'E Closad

Ted ‘Wiflams

George Englan

0%

MT 4

Fnat involting ard Payment

ivgrss
AYMUR Prrject invaices Reclevzs & Pald

Ted Willams

Ted WHIaE

0%

Psge 23 OF 24
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Appendix B
Organization Structure

Power Level Uprate Project - Phase |
Measurement Uncertainty Recapture
Organizational Chart
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Appendix C

MUR Uprate Schedule

Measurement Uncertainty Recapture Project Plan
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Level 1T AREVA DELIVERABLES for MUR PROJECT
DECOE | JANOT | FEBO7 | MAROY | APROT | MAYDT | JUNO7 | JULO7 |AUGDY | SEPO7 | OCTO7 | NOVOY | DECOY
1ZAITIDE n2@EaT 405@T 1307
T2OTOEA 1IFTTA 2 ZOTA ASEXCET SHEET
= B Terms & Trarsmit Craft .
Traramit K233 Tranenst FAC FIOMS Yersion e EC - Relpad feport Firal Reicad
I & C Bystem ADSYTE e 1.9 inzialied at iy moRA Repon
= E SE23 100%
Aedines to CRE CR3 cR2 Complets
l = Desigm
‘ l Chatergs ﬁ ﬂ
B2e58GT
122465 3U22ATA 57 HZ5TTA 1307 SEAET
123 BICEA - ﬂ . ﬂ.
Transmit ITE Fransmit Calcuiaton Tuidon EC # LEFX Ceiluered 1
Tranzmhi BOP FRAR Markuns Fackage ETELTT SE£TE to CR3 LTI
Etect System 10 CR3 Modifications ¥o cR3
Reylens TO OR3 TR Transmk ECED instaf Caidon
- MarkapE 10 LEFNs
‘ 22507 ‘ CR3 &
2TAMTA
fﬂ «: e FrbmiiAR to AZTAAT ﬂ a7
2FITOSA ol e
CR3 LIXETTA - Ader Lans Tal
T;urT:mlt raas Levp— OEaE30T Temper &
Fadd 8ystem \
Rewicws o CR3 23137 Stmuixtor Cxoon EC & P
22SITA Updaves m £552E AE0%
_l CRY Design Cnstenge FIDMSHAZ
Trarsst OOCA Parxiel Rere
V228506 MALE & RE ﬂ Report Deilvered
120EIEA 15 CR3 ﬂ
R
Transmk S0P g f_'; 12T
Fhae Aystem Caidon BT ¥ €5625 ) §
Sevews to CRI 70% Ceslgn §i2307 ;lnuf-g;sd
Shali=nge - . e
l O3CETT ”E‘;'?zfi: Instatied / Rum
it b e 12T
- SREOTA oR3 2l
G150 M2 Tamp & &
Traeamit NEIA Presz &0
Strostorat Analysis €525 2C%% e erd
o Design
Restews @ OR 3 Chalergs MUR EC #65537 A
FC% Design
l Cnalerge EZEaT
‘, MS Temp &
DUIEIET N ﬂ Press EC#
1Z1TEA g7 55525 b0 ORS
AWIAZTTA
Transmik FVAL - N BE22407
7 AR EC & 6SEIT
Eystem Revens MR EC & B2E MR EC X BSEZT
15 CA3 3% Deslge phiinigly
Challenge g eFen
l chall=nge
‘ E25TT
) faairaiierg 1ETT Transmit
m Saidan EC # GEE2E IMSITA Pr::«:ezm
T 3% Deslgn Transmh Heat Mod;zfaui(:m ta
! haterge Bal " CR3
O alsno= Caic ta v
CR3 >y E
A o Progress Energy
o 4a7TT d
o
(9]
w
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Appendix C
MUR Uprate Schedule

Level 1 CR3 DELIWERABLES for MUR PROJECT

DECO6 | JANOY | FEBOY

MAROY

APROT I MAYOQY I JUNOY | JULOY

QCTO7 | NOVOT | DECOY

AUGO7 | SEPOT

' '

i A

0vG0-€490-43d

A

AXTROE THEACAA GE22:07 amuaT EM T EEROT TEoaT D&
e ";:‘:f"f“"“ CRZ BIgnctt on AREVA FAS AESIATA GA'S Heviea & CR3 Bignoft T3 Review Draft FICAAS version
Mnalyaix CR3 Suosmtl Aporoae MUR on ECED Reizad Reporg 1.8 Instaled on
FI¥S EMD Alkir Hartwig) (Fath Sanei M) CAR 10 KRG Amiator Upeatss sarkups from AREWA & Flsnt Computer
. Trarn AREWA o AREWM Commeenls 3
l JIE P Ca (SYS EWaG Beom
Intasgos (Trainivg Law Lok (BN ENGY Hetumed gk}
1511w 0SIET JFX ENG $iAn
Séng;‘ i ﬂ Catrar WFAMLSA ﬁ
CR3 Vol on AREYA A Dirarge el
BOP Elect Zystem CRZ Compiete LIDSTT e 2T TS T
Revlens Rewiew of IT2 AZDTA sa%ay ﬂ Begtn FIDMEMAS
FEVE LRz Adan W nwigy FAAR Aarkups FIDASS NEEC-FI1-20 5:'2;:.&.2 - t« F‘ar;i:l ﬁ.ur,:
‘ from AREVA  ersion 13 Cempiete LEFI ed by g renar '
MRIR PROS Kai  nxtalied at HMarutacnaing ) - FI4B Version n
12807 wisenk ‘. LRI NIT WAL PROWY MURFROA 45 enw 4023 ﬂ.
CR2 Signafton LAl & Anprovesd
AREWA BOP Fluld 20T SVE END Reox INATT
Zystem Reviews CRE Redew LAR & &I2AAT Mgk} inte grated
¥R ENO A Eiang Tranzmit Sommerss CHE Approne F S PHT Froc. For
o AREWA Femp A Pre=ss X MUF ESS
‘, B PROS K EC # 55625 &a3m7 Wirttien
122ONET WL SCNG FADR PFEOMN LEFMN: LAAUR PRO.]
Dailvened 60
CR3 Bignol on AREVA. CR3
FASA FLM Syaterm
Bewens l &
(EVE ENG Ray Afisn) AHECT l .& Py
X ., = T G0OF
CR3 Rewew LOTA crammT 7‘ ) O3 LEFM
l WAE Analysiz & Prrcpysieiiy Micer LabS  asteral Aereipt
Tranzmi -Comermanis 1o Sal rsp. Comp.
20T AREWA LRI Zigned! on Tomplehe
: i GV ARESCUSE]
CR3 Signoll o AREVA ML PR Hdes Wikisar "‘*"'k‘ an
N F— MWENIA SN Georga Sl Package & .
HYAC Zpsiem Sevens Mectications ﬂ 1Dt SR
FSVS EMNG Tt Shodiielint) o AREWA miear Complets LEFK
15T
_‘, (DESIGH EHO] Catdon EC # srs@y f‘f :cl;‘::?:
- 13 1 .
‘ T2TET SZROTA SEEIE Finai
Approved oy Reioad NI PRI
ZPAIDT LVEIOT A GR3 PRAC Review & CR2 Repot ﬂ
Apprene MR LAR &L GCA " y Compheis
CR3I Compiete MR Fmpact MAE HUR PROJL 14nToT
Feewions on Programs .
FAAR PR Kt Wikdiovsd ﬂ Inztst Cadon
FENG Preapgraims Yhah MHawaral LEFME
SHECT
‘. 72337 ﬂ
Qrart LEFM
BP0
o l R Pre-Outsge 121407
ameT BACET STHATA i ik FIDMS CEY
CR3 Bignoft on AREYA , o av 2509
C.R3 ZIgnOf o AREVA ; CUR PROY :
KERS Svuctural Ansssis H.,_:,‘:E:m"c, Calr Cempiete ! Instalied & Rur
Revelens ﬂx/ ‘Eh'ﬂ'ull -mwu) IBEV:‘-;TX ShetaTe
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REACTOR OVERPOWER EVENTS ASSOCIATED WITH ULTRASONIC
FEEDWATER FLOW MEASUREMENT SYSTEMS

Limited Distribution June 18, 2004

Executive Summary

instruments resulted in extended operation above licensed power limits at Byron Station and

River Bend Station in 2003, resulting in significant events. Between 2000 and 2003, the

industry experienced 14 events involving reactor overpower or potential overpower
conditions attributed to the use of ultrasonic flow measurement systems. The overpower conditions
resulted in a reduction to safety margins. The major contributors to these events were over reliance on
vendor expertise, lack of a questioning attitude by station personnel, and inadequate verification
testing.

Errors in core power calculations based on data provided by ultrasonic flow measurement

Significant aspects of these events include the following:

e Byron Unit 1 operated at power levels in excess of 100 percent rated thermal power for over
three years.

o Several opportunities were missed to identify and resolve the issue of operation at excess
power levels over the three-year period.

¢ River Bend operated above 100 percent power for nearly seven years. Reactor power exceeded
the analyzed limit of 102 percent power for approximately 15 months over a two-year period.

o Plant personnel were unaware that the reactor was operating at these power levels, in part
because independent methods of correlating reactor power with other power-dependent plant
parameters were not rigorously performed.

NOTE: Training materials developed by Exelon
Nuclear containing a case study lesson plan and slide
presentation are included with this document. These
materials discuss the events at Byron and may be useful
to other stations to communicate operating experience.
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Background

Ultrasonic flow measurement (UFM) systems are used for reactor power level calculations or for
periodic calibration of feedwater flow venturis used in power level calculations. The systems can be
operated on line to provide continuous input to calorimetric power calculations or intermittently to
calibrate or adjust existing feedwater flow instruments. The systems are used at both boiling water
reactors and pressurized water reactors and have resulted in overpower events at both types of reactors.

Although UFM technology has been in use for many years, few events were reported between 1991
and 1999. An increasing trend in the number of overpower events related to UFM began in 2000, with
14 events occurring between 2000 and 2003. This resulted primarily because UFM systems allowed
operation closer to design limits for core thermal power.

Overpower Events
Byron and Braidwood Stations — August 2003

In August 2003, Byron and Braidwood stations reported exceeding their licensed maximum power
levels because of inaccuracies in the ultrasonic flow measurement system. The inaccuracies were
attributed to signal noise caused by pressure pulses in the individual feedwater piping to each steam
generator. The inaccuracies had existed since the systems were placed in service.

Byron Experience

Byron Station units 1 and 2 installed the UFM system (UFMS) in May 1999. During testing,
measurements of the venturi correction factors indicated an unexpected difference between Braidwood
Station Unit 1 and Byron Station Unit 1 feedwater venturi flow rates and the venturi correction factors.
This resulted in differences in the electrical output between the two identical units, with Byron Unit 1
producing approximately 15 MWe more than Braidwood Unit 1 at 100 percent power.

An evaluation conducted to determine the difference between Byron Unit 1 and Braidwood Unit 1 was
inconclusive. The evaluation did verify the UFMS was installed correctly and was operating within
the established design criteria. Consequently, a decision was made to implement feedwater venturi
correction factors using the UFMS in May 2000.

Over the next several months, additional internal and external evaluations were conducted in an
attempt to understand the discrepancy between the Byron and Braidwood units. The results of these
investigations once again concluded that the UFMS was operating in accordance with criteria
established by the vendor.

A broader test plan was developed in early 2003 to continue the investigation. This included operating
the UFMS in a continuous measuring mode instead of the intermittent (periodic) mode to improve
trending of system performance. In May 2003, a flow comparison test was conducted at Braidwood
Unit 1, which compared the feedwater header flow in the common feedwater header with the sum of
the four individual feedwater branch lines. The results of this test were within the expected criteria.

An identical test was performed at Byron Unit 1 in August 2003. The difference between the sum of
the UFMS measurements in the four individual feedwater branch lines and the common feedwater
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header was outside the acceptance criteria. Based on this, Byron Station reduced power and returned
the venturi correction factors to 1.0 on both units, pending resolution of the issue.

Investigation by site and vendor personnel determined that signal noise in the UFMS was affecting the
flow velocity calculations, which in turn affected the venturi correction factors. With noise-
contaminated correction factors uploaded into the calorimetric calculation, a non-conservative power
measurement resulted. The overpower condition potentially existed since the initial implementation of
the UFMS in May 2000.

In 2004, a flow measurement test using a radioactive tracer was performed on the Byron Unit 1 and
Unit 2 main feedwater systems to help diagnose a configuration and alignment sensitivity issue with a
new UFMS installation on the common feedwater header. The test validated the accuracy of the
installed venturi flow measurement system. The tracer test confirmed there was a non-conservative
bias in the UFMS installed on the common main feedwater header.

The estimated worst-case overpower conditions for Byron units 1 and 2 reported in September 2003
were based on the premise that the UFMS installed on the common main feedwater header was
providing accurate flow measurements. However, based on the subsequent tracer tests validating the
accuracy of the venturi flow measurement, the estimated worst-case overpower based on the maximum
UFMS correction factor applied to the venturi flow measurement could have been as high as 102.62
percent for Unit 1 and 101.88 percent for Unit 2.

Braidwood Experience

Braidwood Station units 1 and 2 installed the UFMS in May 1999. Braidwood implemented the
venturi correction factors using UFMS in June 1999. The originally reported worst-case overpower
condition on Braidwood Unit 2 in September 2003 was based on the premise that the UFMS on the
common main feedwater header was providing accurate flow measurements. However, based on the
results of the tracer test on Byron units 1 and 2 validating the accuracy of the venturi flow
measurement at Byron, the estimated worst-case overpower was based on the maximum UFMS
correction factor applied to the venturi flow measurement. It was assumed that similar results would
be obtained on both of the Braidwood units, resulting in estimated worst-case overpower conditions
that could be as high as 101.07 percent for Braidwood Unit 1 and 101.21 percent for Braidwood Unit
2.

Evaluations starting in April 2003, including continuous monitoring of the UFMS and frequency
spectrum analysis, indicated that the Byron and Braidwood overpower events were caused by noise
contamination of the UFMS ultrasonic signal for the meters installed on the individual feedwater lines.
Feedwater flow pressure pulses occurred at frequencies that affected the UFMS signal and resulted in a
bias in the determination of the venturi flow correction factors. This noise caused the UFMS to
indicate lower than actual feedwater flow, which resulted in a non-conservative calorimetric
calculation of reactor thermal power.

River Bend Station — May 2003

On May 10, 2003, reactor feedwater flow instrumentation used to calculate reactor power was found to
be providing nonconservative data, resulting in the reactor being operated above its licensed thermal
power limit. At the time this condition existed, River Bend was licensed at 3,039 megawatts thermal
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(MWth) and was analyzed at 102 percent of licensed thermal power. The primary factor affecting the
reactor power calculation is feedwater flow. Prior to 1996, reactor feedwater flow was measured using
a calibrated venturi in each of the two feedwater headers.

In February 1996, a leading edge flow meter (LEFM) was installed to correct the feedwater flow
venturi data in the plant process computer. The LEFM data was used to eliminate reactor heat balance
conservatism caused by built-in allowances to account for venturi fouling. The LEFM data would
result in maximizing plant efficiency and electrical output.

The first venturi correction factors were implemented in late February 1996, resulting in an increased
core power thermal power of approximately 1.5 percent of rated thermal power. The correction factors
were checked monthly to compare feedwater venturi flow indication and LEFM flow indication. New
correction factors were calculated and installed if the difference between venturi flow and LEFM flow
reached a predetermined limit or each time the plant was shut down and restarted.

During the March 2003 refueling, a more accurate LEFM unit was installed to replace the externally
mounted LEFM. Because of the increased accuracy of the new LEFM, the station expected to obtain
an additional 1.7 percent increase in core thermal power. During the subsequent startup and power
ascent, the indicated feed flow data from the new LEFM was reviewed against feedwater venturi data.
Comparison of these flows with the externally mounted LEFM data indicated that reactor power had
exceeded the licensed power limit by a maximum of 2.7 percent.

A detailed analysis was performed to determine the magnitude of the overpower condition. From the
installation of the externally mounted LEFM in February 1996 until the high-pressure (HP) main
turbine rotor replacement in 1999, there was no indication that the 102 percent accident analysis limit

was exceeded. Estimates for the period between the HP turbine rotor replacement in 1999 and 2003
indicated the following:

e Between the HP turbine rotor replacement in 1999 and the 5 percent power uprate in October
2000, the licensed power limit was exceeded. However, there was no indication that the 102
percent accident analysis limit was exceeded.

e The period between October 2000, when new correction factors were installed following the 5
percent uprate, and April 2001, when new correction factors were installed following a forced
outage, represented the bounding case for the overpower condition. During this time, reactor
power level was apparently as high as 102.7 percent.

e From April 2001, when correction factors were changed following a forced outage, to the
October 2001 refueling outage, reactor power was as high as 102.5 percent.

¢ Following the 2001 refueling outage, the 102 percent analyzed limit was not exceeded again
until January 2002, when a scheduled power reduction for control rod sequence exchange and
turbine valve testing occurred. This condition lasted until May 2002, when correction factors
were revised following a planned outage. The plant operated above 100 percent power until
January 2003 and the power coastdown leading to the spring 2003 refueling outage.

Based on this analysis, the reactor was operated in excess of the 102 percent accident analysis limit for
approximately 15 months.
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St. Lucie Nuclear Power Plant Unit 2 — October 2000

On September 25, 2000, St. Lucie Unit 2 operated at an average power level greater than 100 percent
for more than 8 hours. This resulted from an instrumentation failure on the leading edge flow meter
(LEFM) used by the digital data processing system (DDPS) to determine calorimetric power level. A
transducer failure in the A channel of the LEFM instrument resulted in a decreasing feedwater flow
value.

Detailed analysis of plant performance for September 24-25, 2000 indicated an unexpected decrease in
the channel A feedwater flow input to the DDPS, without a corresponding decrease in a venturi-based
feedwater flow. A direct and corresponding decrease in DDPS calorimetric power was noted from the
decreased output of channel A, without a corresponding decrease in the output of channel B or the
feedwater venturi.

The control room crew questioned this anomaly and initiated corrective action based on the
observation that DDPS calorimetric power level was decreasing. During the LEFM instrument failure,
the calorimetric power level indication used by the operating crew did not exceed 100.0 percent for
more than eight hours. The LEFM transducer was repaired and returned to service on October 1.

Based on subsequent analysis of channel B LEFM flow and the A and B channel venturi flow, the
change in reactor power was approximately 0.2 percent power. The maximum power level was
approximately 99.9 percent on September 24 and approximately 100.1 percent, with a maximum of
100.2 percent, on September 25. An increase to 100.2 percent power was well within the uncertainty
for DDPS calorimetric power of 1.3 percent and the initial power level assumed in the plant safety
analysis of 2 percent.

Disassembly of the LEFM transducer assemblies revealed significant cracking in the non-metallic
wedges on the surfaces that contact the feedwater pipe. Cracking in the wedges alters the sound wave
that changes the transit time from the upstream to the downstream transducer, and vice versa. Wedges
were replaced in several locations by the LEFM original equipment manufacturer and station
personnel.

The root causes of the wedge cracking may be attributed to three effects:

e time in service (more than six years for all four A pipe wedges and more than four years for
one of the B pipe wedges)

o high stress placed on the wedge by the presently installed mounting fixture and the zinc pad
method of coupling the wedge to the pipe

o harsh environment of 430°F pipe surface temperature
Salem/Hope Creek Generating Station — June 2002

On June 28, 2002 a detailed analysis determined that ultrasonic flow detection equipment used to
detect feedwater flow was malfunctioning because of calcium silicate insulation lodged between the
clamp and pipe. The malfunction of the cross-correlation instrumentation correction factor resulted in
the reactor exceeding its licensed power level by an average of 0.25 percent for eight hours.

PEF-CR3-0546
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On July 30, 2001 Hope Creek received approval from the NRC to perform a 1.4 percent power uprate.
The approval was partially based on the installation of a cross-correlation ultrasonic flow measurement
system and its ability to achieve increased accuracy in measuring feedwater flow.

On May 26, 2002, operators identified that the feedwater cross-correlation correction factor was lower
after returning to normal operations from a downpower evolution. Balance-of-plant parameter
anomalies led the operators to suspect that indicated reactor power, with the correction factor applied,
was nonconservative. Detailed analyses confirmed that a malfunction of the cross-correlation
instrumentation correction factor caused the plant to operate above its licensed power level by 0.25
percent for eight hours.

The event was attributed to cracked insulation becoming lodged between the cross-correlation
instrument clamp and the feedwater line. Immediate corrective actions included removing the
cross-correlation instrument from service and reducing power below the 1.4 percent uprate value.
Additional corrective actions included the installation of new cross-correlation transducers and
validation of existing cross-correlation performance. The mounting configuration was also changed.

Analysis

The trend in actual reactor overpower events and potential overpower events has been increasing since
2000, and this has resulted in reduced margins to core thermal power limits. Fourteen events involving
issues with feedwater flow measurements were recently analyzed by INPO and published in Topical
Report TR4-34, “Review of Feedwater System Ultrasonic Flowmeter Problems,” in March 2004. The
following key conclusions were reached:

e Reactor power indication was directly affected in 10 of the 14 events, with seven units
exceeding their 100 percent licensed thermal power limits and one BWR conservatively
estimated to have operated in excess of the 102 percent thermal power limit used in the
accident analyses.

e Problems were experienced with both cross-correlation flow instrumentation and transit time

(leading edge) instrumentation. Four units using cross-correlation instruments exceeded their
100 percent licensed power limits. Three units using transit time instrumentation also exceeded

their licensed power limits.

e Nine of the 14 events involved personnel error. Seven of 9 events involved performance
deficiencies by vendors.

e Overreliance on vendor expertise, lack of a questioning attitude by station personnel, and
inadequate acceptance testing were major contributors to many of the events.

Lessons Learned

The following lessons learned are excerpted from root cause investigations provided by stations
experiencing long-term undetected overpower conditions caused by problems with ultrasonic
feedwater flow measurement systems.

Signal Noise
o UFMS sensor signals should be checked for noise before the system is placed in service.
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¢ On-line UFM systems should be checked for noise following major changes in the feedwater
system, such as shifting main feedwater pumps, or changes in feedwater heater operation.

e Vendor diagnostic software programs should allow for station personnel to evaluate sensor
noise.

Transducer Problems

o Externally-mounted leading edge flow meters can be affected by changes in velocity profiles
that are greater than the calibration basis of the flow meter.

o Incorrect feedwater piping measurements and corrosion can cause changes in the effective
acoustic path of the transducer, resulting in signals being outside of the desired range.

o Thermal cycling of the feedwater piping caused by more frequent plant startups and shutdowns
or by large power changes can affect transducer spacing. Transducer spacing also can be
affected by loose mounting brackets.

o Leading edge flow meters installed in welded spool pieces can be affected by flow bypass.

PEF-CR3-0548
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Operational Considerations

Small changes in power, such as the installation of new turbine rotors, new HP turbine inlet
nozzles, and flow or pressure uprates in BWRs, can mask changes in data being provided by
the UFMS.

Without an independent, highly accurate means of verifying feedwater flow after UFMS
installation, the plant relies solely on the vendor or an outside source to verify that the UFMS
data is correct. Often, this has resulted in only determining that the UFMS continues to meet
the uncertainty values specified for the system, without resolving the cause of questionable
readings.

Other nuclear steam supply system and balance-of-plant power-dependent parameters can be
used to make correlations to core thermal power. For example, turbine first-stage pressure can
be used with UFMS to corroborate performance.

Heat balance calculation (calorimetric) procedures should provide criteria for ensuring
feedwater flow venturi correction factors were reasonable. Maximum power capability tests
also should contain criteria for comparing calculated core thermal power with other power-
dependent parameters.

Critical parameters that provide redundant methods for verifying reactor power may be limited
because they are single-channel instruments and their accuracy can only be verified by an
outside source.

A computer point using multiple power-dependent parameters can provide a statistical best
estimate of core thermal power for comparison with heat balance calculations based on UFMS
signals.

Operations personnel need to question and seek resolutions to anomalous or unexpected
indications in plant operating parameters that may indicate unrecognized inaccuracies in
ultrasonic flow measurement systems.

Management Considerations

Roles and responsibilities for UFMS installation and testing should be well defined and
coordinated among various organizations. Station personnel should be well trained and closely
involved through ownership and accountability.

Evaluations of complex technical issues with conflicting indications should include the
application of diverse testing and analysis methodologies to confirm the extent and nature of

the condition.

Efforts to address technical issues should include a focus on maintaining the plant in a known
safe state until the uncertainties are eliminated.

PEF-CR3-0549
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e Oversight groups and problem reporting and resolution processes should provide additional
barriers for identifying and addressing anomalous conditions.

e Utility oversight and questioning of vendor information and designs should be rigorous to
avoid being solely reliant on vendors for verification of critical data.
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Utilities are requested to provide feedback on similar occurrences and solutions at their plants or on
their equipment to the information contact listed below.

LIMITED DISTRIBUTION: Copyright © 2004 by the Institute of Nuclear Power Operations. Not for sale or for
commercial use. Unauthorized reproduction is a violation of applicable law. Each INPO member and
participant may reproduce this document for its business use. This document should not be otherwise
transferred or delivered to any third party, and its contents should not be made public, without the prior
agreement of INPO. All other rights reserved.

NOTICE: This information was prepared in connection with work sponsored by the Institute of Nuclear Power
Operations (INPO). Neither INPO, INPO members, INPO participants, nor any person acting on the behalf of
them (a) makes any warranty or representation, expressed or implied, with respect to the accuracy,
completeness, or usefulness of the information contained in this document, or that the use of any information,
apparatus, method, or process disclosed in this document may not infringe on privately owned rights, or (b)
assumes any liabilities with respect to the use of, or for damages resulting from the use of any information,
apparatus, method, or process disclosed in this document.

Telecopy No.: (770) 644-8121
Information Contact: Bob Hathaway, (770) 644-8506, hathawayra@inpo.org
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PREVENT EVENTS

Learning from Industry Experience

PREVENT EVENTS is intended for use by personnel during morning meetings, prejob
briefings, and work unit meetings to communicate key industry experience.

Between 2000 and 2003, the industry experienced 14 events involving reactor overpower or
potential overpower conditions attributed to the use of ultrasonic flow measurement systems.
For example, overpower events occurred in August 2003 at Exelon Nuclear Corporation’s Byron and
Braidwood stations and resulted in a significant event at Byron Unit 1. In addition, River Bend Station
operated for an extended period above 102 percent power, resulting in a significant event. These
events and others are discussed in INPO Significant Event Report 3-04, “Reactor Overpower Events
Associated with Ultrasonic Feedwater Flow Measurement Systems,” June 18§, 2004.

Engineering Supervisors

1. What questions have been asked regarding UFMS vendor assumptions associated with your
plant-specific ultrasonic feedwater flow measurement system?

2. How have you evaluated the UFMS software codes proposed or installed by the vendor using a
software quality assurance program?

3. What validation and verification have been completed on UFMS software that will interface
with the plant process computer?

4, What members of your organization have reviewed the contents and recommendations of EPRI
TR-112118, “Nuclear Feedwater Flow Measurement Application Guide”?

5. How will you verify UFMS operability following mechanical repairs to housings, spool pieces,
and other hardware?

6. How will you evaluate the effects on UFMS transducer coupling following leak repairs,
waterhammer events, or thermal cycling?

7. How have you evaluated the effects of changes in ambient temperature near UFMS cabinets?

8. How have you evaluated the performance of the UFMS under different feedwater system
configurations?

9. What testing have you performed using independent or more accurate measurement techniques
to validate UFMS accuracy?

PEF-CR3-0551
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Training Managers

What training has been provided to station engineering, operations, and maintenance personnel
on the UFMS?

Management

. How have you verified that roles and responsibilities associated with UFMS installation are

defined and understood by all organizations involved? How have you defined ownership and
accountability for the project?

What diverse testing methods will be used to verify the accuracy and reliability of the UFMS?
How will unresolved technical questions be handled?

What oversight groups will be used to provide additional barriers in identifying and resolving
issues that may arise during and after UFMS installation?

What oversight will be provided to evaluate vendor data analysis?

Attachments

Training materials developed by Exelon Nuclear containing a case study lesson plan and slide
presentation are included with this document. These materials discuss the events at Byron and
may be useful to other stations to communicate operating experience.

Case Study Lesson Plan

Slide Presentation

PEF-CR3-0552
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Large Project Implementation Strategies — A Leadership
Perspective of Power Uprates

Introduction

INPO 05-001

This document provides implementation insights and practical examples of
how stations have achieved excellence during development and installation
of large-scale projects such as power uprates. Examples used in the
document were identified during benchmarking activities, INPO plant
evaluations, and industry meetings from 2002 to the present. An industry
working group of power uprate project managers and engineering leaders
participated in the document’s development and ensured the conclusions
balanced high standards with practical achievability. While the document
focuses on power uprates, the success factors could be applied to any large
project.

Striving for excellence in implementing power uprates is an ongoing
industry effort. In addition to this document, INPO endeavors in this area
include the following;

o In August 2004, a power uprate working meeting was held that
focused on management of ultrasonic feedwater flow instrumentation
concerns and extended power uprate lessons learned. The presenters
and participants reviewed and discussed the organizational factors
that contributed to events associated with power uprates. Techniques
and compensatory measures to mitigate power uprate events were
addressed and captured into this document.

e In June 2004, INPO Significant Event Report 3-04, “Reactor
Overpower Events Associated with Ultrasonic Feedwater Flow
Measurement Systems,” was issued to highlight errors in core power
calculations based on data from the ultrasonic feedwater flow
instruments. Overreliance on vendor expertise, lack of a questioning
attitude by station personnel, insufficient training, and inadequate
acceptance testing were contributors to many of the events.

e In September 2003, a power uprate working meeting was held for
project managers and engineering leaders to discuss their collective
experiences, concerns, and best practices. Another purpose of the
meeting was to collect information to incorporate into this document
that highlights the key attributes that enable power uprate projects to
be implemented successfully.

o In August 2002, INPO Significant Event Report 5-02, “Lessons
Learned from Power Uprates,” was issued. The report discussed
more than 40 events over the previous five years. Those events
resulted from inadequate analysis, design, or implementation of plant
power uprates. Many of the events involved damage to equipment,
unanticipated responses to plant conditions, or challenges for
operating staff. The number and types of events indicate that more
significant consequences could result from future events if power
uprates are not carefully controlled.
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e In June 2002, a power uprate working meeting convened that focused
on issues of stretch and extended power uprates on both PWRs and
BWRs. Some of the most often cited lessons learned from power
uprate project management and implementation included an emphasis
on organizational communication, involvement of the operations and
training staffs, and the need to perform benchmarking of other sites.

The body of this report is written for project managers and senior station
managers and focuses on power uprate implementation. As such, these
characteristics may be useful for self-assessment activities. In addition,
appendixes for each of the seven success factors provide examples of
methods stations have used to achieve success in those areas.
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Executive Summary

This document summarizes common success factors observed at U.S. nuclear plants that implemented power
uprates. Key characteristics of each success factor are described. In addition, appendixes provide examples of
methods stations have used to achieve success in these areas.

The seven common success factors and their characteristics are as follows:

Success Factor 1 Involve Site and Corporate Management

e Senior management clearly communicates throughout the organization the
goals, priorities, and expectations for the power uprate activity, emphasizing
its importance to nuclear safety, plant economic viability, and personnel
quality of life.

Success Factor 2 Manage Projects Effectively

o The station uses the fundamentals of project management, with tools for scope
control, phased work approach, schedule, risk management, and budget, to
plan and implement the power uprate.

Success Factor 3 Assess Actual Plant Conditions

o The as-built design margins and performance capabilities of the plant are well

documented and understood and are used in power uprate project planning.
Success Factor 4 Focus on Operating Experience

e Station efforts are focused on using operating experience and industry
expertise to review power uprate planning and progress at key project
milestones.

Success Factor 5 Implement a Post-Uprate Testing and Monitoring Plan

o Efforts are made to predict how plant performance can change as a result of
power uprate and defining which key parameters are tested and trended. When
actual performance deviates from predictions, the station aggressively seeks to
understand the differences.

Success Factor 6 Anticipate Design Shortfalls

o The project predicts and plans for the contingency of reconstituting some
aspects of the original plant design.

Success Factor 7 Promote Effective Engineering Human Performance

e Station leaders ensure a robust engineering human performance culture is
present to promote and expect superior engineering product quality.

PEF-CR3-0556
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Success Factor 1

Success Factor 2

INPO 05-001

Involve Site and Corporate Management

Characteristic: Senior management clearly communicates throughout
the organization the goals, priorities, and expectations for the power
uprate activity, emphasizing its importance to nuclear safety, equipment
reliability, and plant economic viability.

¢ The site leadership team supports the project by early assignment of
high-performing and experienced personnel who are dedicated full
time to the project. Team turnover and attrition are closely monitored
and compensatory adjustments made. A senior management sponsor
is kept actively engaged in the power uprate project.

e Well-defined roles and responsibilities for the project team members
are established.

e Senior management makes key inputs and decisions for the power
uprate project and communicates those decisions to the site leadership
team.

o The site leadership team reviews the aggregate uprate work scope, to
better allocate the necessary resources.

¢ The project team and station management work together to address
risks and make risk-based decisions.

o The site leadership team focuses on design and operating margins and
keeps open communications on margin concerns.

¢ An implementation plan is developed and is approved by the site
leadership team.

o The site leadership team receives routine reports on the project status,
updates, and areas requiring management attention to ensure success
of the project.

e Periodic management reviews and challenge boards are conducted
with the project team.

Examples of methods stations have used to achieve success in these areas
are provided in Appendix 1.

Manage Projects Effectively

Characteristic: The station uses the fundamentals of project management
with tools for scope control, phased work approach, schedule, risk
management, and budget, to plan and implement the power uprate.
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The project team secures site leadership team approval and priority early in
the planning phases. Feasibility studies are conducted prior to project plan
development.

Project goals and priorities are clearly communicated and may include a
combination of gaining megawatts, maintaining or increasing margins,
addressing equipment obsolescence, or planning for plant life extension. The
project team and the site leadership team partner in communicating the
project goals and objectives to the station staff. Training and change
management plans are developed to ensure site understanding of the project
scope and objectives.

Clear roles and responsibilities for project team members and site staff
supporting the power uprate project are developed that reflect ownership and
accountability. Clear agreements with the vendors on expected inputs,
outputs, and deliverables are established.

A detailed scope, including expectations and a clear understanding of site
procedures and processes, is well defined when contractual agreements are
entered into with vendors. Added rigor to the purchasing process in the form
of detailed purchase specifications reduces quality issues.

A comprehensive risk matrix is developed to enable management to see all
of the project technical and commercial risks. Management reviews the
matrix on a recurring basis.

Scope change occurs after a documented, risk-informed decision process.
The project team develops a culture of resisting scope reductions with the
intent of meeting deadlines. An issue resolution process is developed to
resolve emergent technical and commercial issues quickly.

A resource-loaded schedule is developed to establish confidence that
appropriate resources are being assigned to the project. Critical milestones
and decision points are established to avoid undue time pressures and to
facilitate operational decision-making. The site leadership team approves the
milestones and commits needed resources.

A transition plan is developed for ending the project and turning the
completed power uprate project over to the site.

Examples of methods stations have used to achieve success in these areas are

provided in Appendix 2.
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Assess Actual Plant Conditions

Characteristic: The as-built design margins and performance
capabilities of the plant are well documented and understood and are
used in the power uprate project planning.

Design and operating margins are well managed and understood.
Actual operating and design margins may differ from original
margins as the plant ages.

The site leadership team is engaged with decisions to accept and
manage lower margins and directs efforts to restore margins.

Actual plant performance data is used in power uprate planning.

For example, current thermal performance trends are used in the

power uprate planning, rather than relying on design information
for the balance-of- plant systems.

System engineering and program engineering interviews are
conducted to validate current plant performance data. After the
conceptual design phase is complete, the assumptions and inputs
are revalidated with the system and program engineers.

Known equipment reliability shortfalls are rigorously identified
and fixed prior to implementation of a power uprate. Experience
from several extended power uprates (EPUs) indicates that
implementing a power uprate may unmask lower-level equipment
problems and make them more significant.

Plant personnel search for latent issues through a structured
method to identify vulnerabilities.

Examples of methods stations have used to achieve success in these areas
are provided in Appendix 3.
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Success Factor 4 Focus on Operating Experience

Characteristic: Station efforts are focused on using operating
experience and industry expertise to review power uprate planning
and progress at key project milestones.

o Plants that previously implemented a power uprate are
benchmarked. The lessons learned are factored into the station’s
plan for each phase of the power uprate project. The following
link to the INPO Power Uprate page provides several sources of
benchmarking information. One of them, the NRC Power Uprate
Web page, lists the plants that have done the various types of
uprate:

http://www.inpo.org/operatingexperience/pwruprate/main.asp

e Peer assessments are conducted at various stages of the uprate
project.

e Power uprate experiences from fleet, peer, and sister plants are
collected and analyzed.

¢ Maintenance work order history of the equipment most influenced
by the power uprate is reviewed to better understand its current
condition and health.

e Previous Requests for Additional Information (RAIs) from other
licensing submittals are reviewed to determine if the same issues
require specific consideration in the submittal report.

o The effects of generic industry regulatory issues on the uprate
submittal and the activities of EPRI and the Nuclear Energy
Institute are considered.

Examples of methods stations have used to achieve success in these areas
are provided in Appendix 4.
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Implement a Post-Uprate Testing and Monitoring Plan

Characteristic: Efforts are made to predict how plant performance
can change as a result of power uprate and defining which key
parameters are trended. When actual performance deviates from
predictions, the station aggressively seeks to understand the
differences.

New risk factors are predicted and monitoring plans are
developed.

Pre-uprate data collection and baseline equipment conditions are
factored into the project schedule. In some cases, this may
involve planning inspections two years prior to the actual uprate
implementation.

Monitoring plans place special emphasis on collection and
analysis of vibration data, both before and after power uprate.

Augmented thermography monitoring may be necessary in the
switchyard and in some generator support systems.

Some modification work, well prior to the power uprate
implementation date, may be necessary to install monitoring
instrumentation such as test taps or revenue grade metering to
monitor MWe output.

Consideration is given to monitoring for higher area temperatures
and to how the increased temperatures affect equipment.

Ambient noise levels that may affect industrial safety postings are
monitored.

Examples of methods stations have used to achieve success in these areas
are provided in Appendix 5.
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Anticipate Design Shortfalls

Characteristic: The project predicts and plans for the contingency of
reconstituting some aspects of the original plant design.

o The effects of being unable to locate an existing basis for the
plant design or the impact of creating a new design basis is
anticipated, and the team is prepared to address any such issues.

o The project team develops strategies of margin management and
margin recovery in dealing with design shortfalls.

¢ Changes in operating strategies and the effects on both normal
and off- normal operating procedures are understood.

e Operations personnel are provided frequent updates of the project
plan and the margin management strategies. Feedback is solicited
from operations to confirm that planned actions are acceptable.
Simulator updates and operator training are completed prior to
project implementation.

Examples of methods stations have used to achieve success in these
areas are provided in Appendix 6.
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Promote Effective Engineering Human Performance

Characteristic: Station leaders ensure a robust engineering human
performance culture is present to promote and expect superior
engineering product quality.

Engineering leaders ensure that those assigned to perform reviews
and provide technical oversight possess the right technical
expertise to challenge the final product. Training is used as a
means to enhance the performance of those who oversee
supplemental personnel.

Design inputs are validated to ensure they are appropriate and
current for the application.

Station personnel review all vendor products to ensure
assumptions, design inputs, and actual plant operating history
have been used appropriately. In some cases, generic vendor
products may not apply to all plants. In cases where the station
staff lacks sufficient technical expertise, third-party reviewers are
used. The team ensures effective vendor oversight and source
surveillances are conducted.

The station guards against an overreliance on and overconfidence
in the vendor for resolving technical issues. When complex
technologies are involved, the use of third-party experts is
pursued. Gaps in expertise are identified, and outside resources
are used as needed. Training is used where necessary to ensure
the station has the skills for sustainable performance after the
power uprate.

Human performance error-reduction tools and differing
professional opinion processes are used by supplemental
personnel.

Examples of methods stations have used to achieve success in these
areas are provided in Appendix 7.
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Appendix 1
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Involve Site and Corporate Management

Characteristic: Senior management clearly communicates
throughout the organization the goals, priorities, and
expectations for the power uprate activity, emphasizing its
importance to nuclear safety, plant economic viability, and
personnel quality of life. Examples are as follows:

1) The Calvert Cliffs Nuclear Power Plant measurement uncertainty
power uprate was made part of the site business plan.
Responsibilities were defined, individuals named, and due dates
specified in the plan. This high-level focus made the project’s
priority more visible to the other managers and stakeholders. The
risks and benefits of the project were discussed at all management
levels, and the concerns were rolled up as part of the
communications plan.

2) The Palisades Nuclear Plant site management team strongly
supported the instrument uncertainty power uprate by naming a
dedicated power uprate champion and by treating the uprate as a
major facility change. The champion coordinated and drove all
efforts to develop, review, approve, and implement the power
uprate safely and successfully. The project was staffed with very
experienced personnel and had strong corporate management
support.

3) Entergy Nuclear power uprate projects developed and
communicated a comprehensive list of management goals that
included the purpose of the uprate modifications. The goals
included gains in megawatts, replacement of obsolete equipment,
improvement of margins, and better positioning of the plant for
life extension.

4) The Tennessee Valley Authority (TVA) Browns Ferry Nuclear
Plant Unit 1 restart presented a unique EPU challenge. While
Unit 1 was currently being modified for restart, it was also being
uprated to 120 percent. A strategic goal by the corporate and site
management was to accomplish both 100 percent and 120 percent
design functions and licensing requirements for the plant. This
required ongoing involvement of both the recovery design team
and the EPU evaluation team to achieve the end goal.

5) Progress Energy senior leaders kept a high priority on restoring
and maintaining margins during the Brunswick Steam Electric
Plant power uprate. Brunswick used a phased approach in the
power uprate project that included maintaining an N+1
philosophy for maintaining design and operating margins.
Existing design and operating margins were maintained and
improved.

PEF-CR3-0565
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Manage Projects Effectively

Characteristic: The station uses the fundamentals of project
management with tools for scope control, phased work approach,
schedule, risk management, and budget to plan and implement the
power uprate. Examples are as follows:

D

2)

3)

4)

5)

6)

The project teams at several sites identified all key stakeholders affected by a
power uprate. They developed communication and contingency plans to
share with these stakeholders before, during, and after implementation of the
power uprate. Effective communication helped to reduce error-likely
situations and contributed to event-free operations. Error-likely situations that
could result from a power uprate include the following:

a. changes that affect industrial, radiological, environmental, or nuclear

safety

b. management and organizational changes necessary for
implementation

c. changes to programs or processes that control how the work is done
during implementation

Brunswick Steam Electric Plant performed a feasibility study to lay out the
options involved with its power uprate. Based on the plant limitations
identified, equipment modifications required to support raising power beyond
various power plateaus were evaluated. The feasibility study also included an
assessment of interrelationships with other plant improvement projects,
outage schedule impact, regulatory requirements, and evaluation of the
economic benefit associated with achievable power uprates.

Many plants generated and published a thorough list of project milestones and
schedules that were monitored with periodic reports to the site leadership
team. Performance indicators were used for cost, schedule, quality, and
eamed value.

The Donald C. Cook Nuclear Plant feasibility study addressed the primary
and secondary sides of the plant separately. For the primary side, the study
used an expert panel to identify fuel and accident analyses limitations and
budgetary costs for resolving the limitations. For the secondary side, a
documentation search, walkdowns, and plant personnel interviews were used
to identify potential “pinch points™ related to the secondary side design
limitations. When combined, the primary and secondary side evaluations
were documented in a graduated approach and compared on a cost-per-MWe
installed basis.

D. C. Cook also used a project scope change form that requires at least the
project manager’s approval for all scope changes that could impact project
objectives. The project sponsor’s approval including a discussion of the risk
associated with performing more work or deleting scope, is also required.

Several plants used a budget checkbook to track the use of contingency funds.
Risk and contingency funds are used after a thorough review of the
alternatives.
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Assess Actual Plant Conditions

Characteristic: The as-built design margins and performance
capabilities of the plant are well documented and understood
and are used in the power uprate project planning. Examples
are as follows:

1)

2)

3)

4)

Actual plant conditions were used to review the options for the
Brunswick Steam Electric Plant power uprate. During project
planning and scope identification, reactor water cleanup,
feedwater heater, and reactor building closed cooling water heat
exchangers with degraded tubes were identified that would not
support the power uprate. Main transformer and high-pressure
turbine upgrades were also required to achieve an extended
power uprate. This prompted the station to include modifications
and extraordinary maintenance to maintain or regain operating
margins.

Palisades Nuclear Plant performed interviews with the systems
and design basis owners to understand current system
performance as a component for the margin uncertainty power
uprate. As the design change package was prepared, more
engineering program reviews identified several calculations on
secondary-side large motor loads that needed to be updated to
account for the increased flows expected in the post-power-uprate
condition.

The Browns Ferry Nuclear Plant approach to the integration of
operating conditions in addition to the design basis evaluations
for EPU resulted in several significant modifications to restore
and increase operating margins for EPU. Examples are the
upgrading of the condensate, condensate booster, and feedwater
pump capacities to improve transient performance, reliability, and
operating flexibility. Browns Ferry identified the need to
perform certain upgrades through detailed system-based
component reviews. This involved a system impact review by
considering the effect the power uprate would have on individual
components. Browns Ferry applied the lessons learned from the
Quad Cities Station and Dresden Station EPUs.

Browns Ferry made notable investment in the improvement of
equipment reliability and availability while achieving unit
recovery and EPU objectives. For example, Unit 1 will
incorporate new low-pressure turbine rotors, new high-pressure
turbine rotors, and new upgraded reactor feedwater pump turbine
rotors for life extension and outage reduction benefits.
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5) Exelon performed an extent-of-condition review of design and
operating margins to address issues from the Dresden and Quad
Cities power uprates. Over 50 systems were reviewed and 101
recommendations, which included more monitoring, preventive
maintenance activities, inspections, modifications, and analyses,
were produced by the review. System engineers, operators, and
maintenance workers were interviewed, and walkdowns were
conducted. Many of these were to address vibration concerns,
but some included inspections to account for additional heat and
stress on various components (such as the main generator and
large motors).

For plants that experience a significant increase in feedwater
iron content, compensatory measures to vacuum additional
control rod drive mechanisms were recommended. Exelon
wrote a project instruction to describe the process to
perform the system reviews that identified and mitigated
EPU vulnerabilities. The review evaluated the following:

a. process parameters, such as flow, temperature,
pressure, moisture, and fluid state, that have been
affected by EPU

b. affected components and subcomponents

c. potential of a component/subcomponent failure to
result in unacceptable consequences such as a scram or
entry into a technical specification limiting condition
of operation

d. affected characteristics of components and
subcomponents, such as vibration levels, stress, and
impact velocity

e. vulnerabilities and failure modes, such as high cycle
fatigue, wear, erosion, and aging, resulting from the
affected characteristics

f. prioritization and recommended actions of identified
vulnerabilities

6) Palo Verde Nuclear Generating Station collected plant data using
an engineering test procedure prior to implementing a 3 percent
power uprate. This test also gathered data on the low-pressure
(LP) rotor that was used to determine efficiency gains with the
LP rotor modification. A large number of secondary plant
systems were evaluated to determine margin on critical systems

(feedwater heaters, heater drain system, and cooling systems) and
determine vibration levels on piping lines in both the primary and
secondary systems.
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7) At Calvert Cliffs Nuclear Power Plant, the thermal performance
model was used to document the as-built configuration. Then the
model was extrapolated to document post-uprate temperatures,
pressures, and flows. The data was then sent to all affected
systems managers and the design engineers for evaluation. The
results helped focus the station on comparing actual plant test
data to the expected post-uprate condition and address any
differences.

The BWR Owners Group (BWROG) and GE Nuclear reported in
their lessons learned document that they have changed their
management approach for performing extended power uprates.
GE is now working with plant personnel to ensure that the project
is evaluated from an overall equipment reliability perspective.
More detailed work is performed to assess the actual condition of
the plant. The specific attributes were as follows:

a. aplant component assessment during the evaluation
phase of an EPU project

b. areview and evaluation of plant operational data,
trends, and other operating experience (including
interviews with the plant staff)

¢. An evaluation of the current operating margin (as
opposed to initial design margin), and an estimate of
margin available at EPU conditions

d. an evaluation of the potential system and component
vulnerabilities caused by EPU implementation

e. the development of recommendations to improve
operating margin

8) The BWROG developed a recommendation to ensure that the
preventive maintenance (PM) on system components that may be
impacted by EPU is evaluated prior to EPU. For example, the
BWROG identified the need to increase PMs on components that
currently require frequent maintenance or replacement and on
components for which the required level of maintenance is
increasing.
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Focus on Operating Experience

Characteristic: Station efforts are focused on using operating experience
and industry expertise to review power uprate planning and progress at
key project milestones. The following are examples:

1)

2)

3)

4)

5)

6)

7)

Quad Cities Station used the power uprate startup lessons learned from its
sister station, Dresden. Quad Cities changed procedure steps for turbine
warming such that operators ensured the first-stage pressure limits were not
encroached by the bypass scram setpoint limit. Another lesson incorporated by
Quad Cities was to make procedure changes to ensure the feedwater suction
pressure did not decrease to the condensate pump auto-start setpoint that starts
the fourth condensate pump to restore suction pressure. Using these lessons
learned avoided startup events.

During the Dresden Station power uprate, relevant operating experience was
collected and analyzed as part of the modification package. Where
appropriate, adjustments were made to the design to accommodate lessons
leamed from modifications at other utilities.

Brunswick Steam Electric Plant incorporated industry operating experience
into a plant newsletter to augment the chemistry technical training program.
The lessons learned focused on new plant equipment.

The Browns Ferry Nuclear Plant extended power uprate project team
performed extensive benchmarking of BWRs that had evaluated and
implemented EPU for their facilities. This included multiple site visits to
targeted plants and the development of a comprehensive EPU interview
survey. Good practices and lessons learned were identified throughout the
industry’s collective experience.

To minimize the number of regulatory information requests, Palo Verde
Nuclear Generating Station and Calvert Cliffs Nuclear Power Plant reviewed
the regulatory requests for information that other plants answered. This
ensured a more streamlined submittal and minimized the number of regulatory
information requests.

The Palo Verde shift technical advisors reviewed internal plant operating
experience to identify systems needing closer review.

The BWROGS performed an extensive review of events that may have been
related to EPU and also conducted a survey of plants that had performed EPU
to look for common vulnerabilities. The summary of key recommendations
developed by this team include the following:

a. Prior to EPU implementation, identify existing material condition
deficiencies that are affected by EPU-related changes. For example, a
resolution to an existing overpressure condition on low-pressure
heaters and drain coolers would be needed if the plant had a history of
normally lifting the relief valves during a reactor trip. Identify
mitigating actions or justify the risk of proceeding with the known
deficiency.

b. Review and disposition issues resulting from the GE/Exelon
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extent-of-condition review to ensure that increased component wear
following implementation of EPU does not adversely impact plant
reliability. Obtain the recommended pre-EPU baseline data (including
vibration data), and compare this data with the post-EPU
implementation data and EPU predictions to ensure that unanticipated
effects are not occurring.

Consider steam dryer acoustic loads evaluation and complete
appropriate upgrades/modifications prior to implementation of EPU.

Update operational procedures and preventive maintenance strategies
related to systems, equipment, and components that are susceptible to
changes as a result of EPU implementation.
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Implement a Post-Uprate Testing and Monitoring Plan

Characteristic: Efforts are taken to predict how plant performance can change
as a result of power uprate and defining which key parameters are trended.
When actual performance deviates from predictions, the station aggressively
seeks to understand the differences. Examples are as follows:

D

2)

3)

River Bend Station developed a tool to trend various power-dependent parameters and
compare those to core thermal power. This methodology offers a second check to watch
for ultrasonic flow instrument deviations from other plant parameter values. River Bend
shared this with the industry through Nuclear Exchange® document NX-1057,
“Configuration Management: River Bend Station Best Estimate Core Thermal Power.”
Other vendors have similar tools available to evaluate heat balance and approximate
core thermal power.

The Calvert Cliffs Nuclear Power Plant environmental qualification program was
reviewed, and several areas required confirmation of the base assumptions. A program
was developed to perform temperature monitoring throughout the plant. This is an
ongoing program that will capture seasonal swings in temperature.

As part of the extent-of-condition review of events following power uprate projects
within Exelon, a thorough review of the project implementation was performed, with the
following conclusions:

a. Increased feedwater flow has increased the fatigue loading on some vessel
internals, which may require more frequent inspections of susceptible
components.

b. Increased core differential pressure has changed the jet pump flow and
consequently the loading on the jet pump support components. These
components require accelerated inspections.

c. Changed operating conditions increased component wear, which required
implementation of enhanced PMs.

d. Increased feedwater flow, steam flow, and recirculation pump speed result in
increased vibration on the system piping and components. Components with
known preventive or corrective maintenance as a result of vibration were
evaluated for potential increased vulnerability.

e. [Elimination of the standby feedwater and condensate pumps and operation of
these pumps at non-optimum flow conditions have introduced gradual
component degradation

f. Balance-of-plant valves and internal components were assessed for the effect
of increased feedwater and condensate flow.

g. Increased feedwater flow has increased the effects of flow-accelerated
corrosion.

h. Known system deficiencies were not corrected prior to EPU implementation,
resulting in more pronounced operational challenges.

i. Post-EPU operating and analytical margins have been reduced.

4) Exelon also studied different flow-induced vibration failures and developed a
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strategy to address the vulnerabilities. Specifically, Exelon instituted upgrades
and accelerated preventive maintenance (PM) tasks on solenoid-operated relief
valves. Generic vibration monitoring recommendations included the following:

a. For planned vibration monitoring data points, obtain pre-EPU baseline
data. This should be performed prior to any uprate modifications that
would change system performance (turbine modifications).

b. Evaluate main steam and feedwater components for potential
wear-related degradation. Look for components with increased PM
frequency as a result of known vibration vulnerabilities.

c. Perform baseline inspections and walkdowns either during or prior to
EPU outage. Based on maintenance history, include any components
identified as vulnerable to vibration degradation. Inspect mechanical
joints to ensure that proper locking mechanisms are in place.

5) Palo Verde Nuclear Generating Station used special startup test controlling
procedures after the combined power uprate and steam generator replacement
outage. The procedure provided the operators with expected operating bands of
many key parameters, such as reactor coolant system (RCS) temperature,
feedwater temperature, feedwater flow for the venturi and ultrasonic
instrumentation, first-stage turbine pressure, RCS mass flow rate, and steam
generator pressure.

6) Palo Verde used thermography to check for proper installation of the steam
generator insulation following the power uprate and steam generator replacement
outage.

7) The Boiling Water Reactor Owners Group (BWROG) EPU lessons learned and
General Electric (GE) experience revealed that the testing results were very
dependent on the unique equipment characteristics of the individual plant.
Consideration should be given to assigning an EPU test director who is an
experienced senior reactor operator with experience in control system testing. This
is key to successful pressure and feedwater level control testing. Also, it is
recommended that the EPU procedure writer be a member of the EPU test team to
simplify procedure changes when required.

8) D. C. Cook Nuclear Plant and others’ power uprate projects used separate test
procedures, modeled after operations procedures, that included power level plateau
hold points to document and evaluate power ascension plant operating parameter
data.
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Anticipate Design Shortfalls

A. Characteristic: The project predicts and plans for the
contingency of reconstituting some aspects of the original
design. Examples are as follows:

D

2)

3)

4)

3)

Palisades Nuclear Plant identified low operating margin with the
moisture separator reheaters pressure relief valve setpoint.
Analysis and compensatory measures were taken to raise relief
valve setpoints an outage prior to the power uprate. Identifying
this design margin issue avoided an inadvertent relief valve lift or
a leaking relief valve with the unit at higher power.

The Brunswick Steam Electric Plant management team focused
on margins during the power uprate project. The margin
management strategy provided increased flexibility for the
operators and improved some of the probabilistic safety analysis
results. Brunswick Unit 1 was the first GE plant to reach the full
120 percent uprate. Brunswick focused on regaining margin
during the project and installed higher-capacity feedwater pumps
that enabled the plant to tolerate the loss of a feedwater pump
without a scram. Brunswick also increased the enrichment of
boron in the standby liquid control system and was able to
decrease core damage frequency and large early release
frequency to be lower than the pre-EPU values. The increase in
boron concentration for the standby liquid control system
improved margin and reduced the required number of pumps
from two to one during an anticipated transient without scram
event.

Tennessee Valley Authority (TVA) conducted critical reviews of
plant design basis as part of the EPU. The EPU evaluations
uncovered limiting impacts on design bases that needed to be
updated or created and affected downstream design products.
Comprehensive reviews incorporating multidisciplined and
organizational contributions led to higher-quality products.

TVA comprehensively reviewed fuel-related concerns for the
EPU analyses affecting transients.

Calvert Cliffs Nuclear Power Plant created a power uprate
document that presented the remaining margin of all
balance-of-plant reviewed equipment. In many cases, this was
the first time a basis had been documented and retained for some
balance-of-plant components. It provided an excellent starting
point for future power uprate work.

PEF-CR3-0574

21



Large Project Implementation Strategies — A Leadership
Perspective of Power Uprates

INPO 05-001

6)

7)

Several plants did not take the entire benefit for their ultrasonic
feedwater flow measurement uncertainty power uprates. By
withholding a small fraction of the uncertainty, they allowed
themselves some additional margin.

The BWROG recommended that in the plant evaluation process
for EPU, the effects on existing plant system and equipment
margins be evaluated and incorporated into the uprated plant
cost-beneficial design enhancements. This would ensure that
sufficient margin is maintained for reliable plant performance.

PEF-CR3-0575
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Promote Effective Engineering Human Performance

A. Characteristic: Station leaders ensure a robust engineering
human performance culture is present to promote and
expect superior engineering product quality. Examples are
as follows:

1)

2)

3)

4)

5)

6)

7)

TVA ensures that all supplemental station personnel participate
in the weekly quiz on site procedures, plant initiatives, and
human performance fundamentals. This keeps the supplemental
staff current on station events and reinforces expectations.

On large design projects, Comanche Peak Steam Electric Station
allows time for personnel to walk down and validate design
drawings prior to starting on the design work. This ensures the
staff is using as-built field information and minimizes the
potential of substandard design work.

The Progress Energy procedure on engineering product quality
uses a checklist for vendor product quality management. It
provides a number of good items to consider when working with
a vendor. For example, the checklist prompts the person
involved with the oversight to understand the vendor’s
modification procedure, including the corrective action process
and the vendor’s use of error-reduction tools.

Palo Verde Nuclear Generating Station used a third party to
review low-pressure rotor modification test procedure and test
results. The use of the third party helped to identify testing
shortfalls in the turbine and provided greater insight into the test
results.

At several utilities, leadership listens closely to contrary
viewpoints and ensures positions are resolved. Exelon
established a technical human performance process to increase
the awareness of how engineering contributes to the technical
conscience of the plant.

Exelon and Progress Energy developed processes and tools to
facilitate vendor and supplemental personnel oversight. Vendor
or equipment suppliers are questioned and challenged by the
plant staff to gain a complete understanding of any complex
technologies being implemented. Also, the leadership team
should ensure that those monitoring the projects have the right
skill sets to oversee vendor work. In one case, the quality review
involves the manager reviewing the questions being asked and
the answers given between design teams and supplemental
personnel to verify that the questions and responses are of
sufficient depth and technical rigor. Some plants make broad use
of third-party reviews and vendor surveillances to raise product

quality.
Waterford 3 Steam Electric Station established a core team that
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reviewed vendor calculations and evaluations following vendor
quality assurance review but prior to final approval. Comments
were documented and resolved prior to vendor approval. This
enabled factoring the core team knowledge and experience into
the product without the need for rework after the product had
been approved. Although time-consuming, this resulted in a
better documented, higher-quality design basis.

8) Browns Ferry Nuclear Plant maintains site standards on
completing work to support the refueling outage milestones.
There is industry experience in which EPU project teams made a
conscious decision to disregard key outage milestones and did not
take sufficient compensatory measures to identify shortfalls.
Browns Ferry established decision points in a project schedule to
decide if the project was able to continue or if it needed to be
deferred. If milestones are missed, TVA will not compress
engineering review time to stay on schedule. Rather, the
completion date milestone is extended.

9) D. C. Cook Nuclear Plant used dedicated, experienced
primary-side and secondary-side project engineers to validate -
design inputs, coordinate owners’ acceptance reviews of vendor
products, and develop and implement the power ascension test
procedure. Supplemental personnel were contracted for
uncertainty calculation preparation, software specification
development, and software implementation testing.

10) Brunswick Steam Electric Plant relied on a wide range of training
initiatives to prepare for the power uprate implementation.
Simulator training for the operating crews was conducted to
support the post-extended-power-uprate startup, and the simulator
model shifted between the two units to allow the crews more
focus on the unit with the power uprate. Vendor training for the
technical training representatives was also conducted so that the
on-site training programs could be updated.
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Lessons Learned from Power Uprates

Limited Distribution August 21, 2002

Executive Summary

design, or implementation of plant power uprates. Many of the events involved equipment

damage, unanticipated responses to plant conditions, or challenges for operating staff. The
number and types of events indicate that more significant consequences could result from future events
if power uprates are not conducted in a thorough and carefully controlled manner.

More than 40 events have occurred over the past five years as a result of inadequate analysis,

Significant aspects of these events include the following:

¢ An extended, unplanned shutdown was required to retrieve several loose parts as a result of a
flow-induced, high-cycle fatigue failure of a steam dryer cover plate.

e Operational transients and equipment damage have occurred as a result of weaknesses in
identifying, communicating, and training the plant staff on expected changes to secondary plant
operating characteristics.

e Unanticipated operating challenges and degraded equipment performance have resulted from
reductions in operating and design margins.

e Some units have operated beyond their licensed power levels for extended periods because of
errors in reactor thermal power calculations following uprates that changed secondary plant
operating characteristics.

Planning, resource, implementation, testing, and data analysis errors have contributed to many of these
events. Since the majority of industry experience is from uprates of less than 10 percent power, these
events may be precursors to more severe transients following larger power uprates that are planned for
the future.

Background

Cheap and Easy Megawatts?

Improved measurement and analysis techniques have allowed utilities to increase the licensed power
limits of existing plants as a cost-effective method for adding nuclear plant generating capacity. A
number of utilities are planning to implement power uprates within the next few years. While there are
considerable economic benefits to power uprates, the complexity and significance of issues associated
with power uprate projects make additional megawatts gained from uprate projects anything but
“cheap and easy.” As noted in the following quote from Zack Pate, WANO chairman, at the 2002
WANO Biennial General Meeting, there is a need to be wary of the potential nuclear safety impact of
power uprate projects:

INPO 05-001 PEF-CR3-0582 29



SIGNIFICANT EVENT REPORT " SER 5-02

“The U.S. National Energy Strategy, recently issued by President Bush, specifically encourages
nuclear power plant uprates. This is a good thing, and it is certainly not my intent to discourage
uprates. We must rely on our suppliers, regulators, and our own engineers to retain the necessary
margins. At any one plant, an uprate is a good thing. But in the aggregate worldwide, these
uprates increase the possibility of breaching the fuel cladding. By decreasing our margins, we are
relying more and more heavily on our operators, engineers, and managers to make the right
decisions, and to make them in a timely manner.”

Zack T. Pate

Types of Uprates
Power uprates are typically classified by their size, as follows:

e Measurement Uncertainty Recapture Power Uprates: uprates of 1 to 2 percent power,
typically achieved using more precise techniques for measuring feedwater flow

e Stretch Power Uprates: uprates of 5 to 7 percent power, typically achieved by changing
instrumentation setpoints, with few major plant modifications

o Extended Power Uprates: uprates of up to 20 percent power, achieved through advanced core
design and by significant modifications to major plant equipment

Event Descriptions

Steam Dryer Damage at Quad Cities

Following an extended power uprate, increased steam flow rates led to a high-cycle fatigue failure of
a steam dryer cover plate. The plate broke into several pieces, resulting in a 10-day forced outage to
retrieve the loose parts. This condition was not anticipated because the effects of the increased steam
flow conditions in combination with existing steam dome forces on the steam dryer were not well
understood. (See reference 1.) e '

Quad Cities Unit 2 completed an 18 percent extended power uprate (EPU) in the first quarter of 2002.
On June 7, operators noted a reactor vessel pressure decrease from 1,001.1 psig to 998.8 psig and a
tenfold increase in moisture carryover to the turbine from 0.028 percent to 0.27 percent. On June 20,
the A channel of reactor vessel water level indication showed level to be 4 inches lower than the other
channels, and moisture carryover peaked at 0.735 percent. On June 30, operators observed a decrease
in the A main steam line flow and a 6 psi increase in reactor pressure. During the next week, steam
pressure increased to 15 to 20 psi above the initial pressure. Plant management directed that the plant
be shut down on July 11 because of the concern that loose parts may have exited the reactor vessel and
traveled into the main steam lines.

Upon inspection, a section of the steam dryer outer bank hood cover plate was found to be missing.
The cover plate, 10 feet long by 16 inches wide and % inch thick, had separated into three large
sections and several small pieces. One section was found on top of the steam separator; another
section was partially separated, but still attached to the steam dryer; and the third section was lodged in
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the A main steam line venturi nozzle. This piece was about 12 inches wide and 18 inches long. One
small piece was found downstream of the venturi, and several small pieces were found in the turbine
stop valve strainer. Visual inspections identified impingement damage to the A main steam line
nozzle, minor surface damage on steam line piping, and minor damage to the A main steam line flow
venturi nozzle. Station personnel determined the damaged steam dryer cover plate had allowed steam
to bypass the dryer and exit the reactor directly through the A main steam line.

The station investigation established the preliminary failure cause as a high-cycle fatigue failure of the
steam dryer cover plate. The high-cycle fatigue failure conditions resulted from the increased steam
flow rates associated with the EPU. Specifically, the higher flow rates increased dynamic effects in the
area adjacent to the cover plate. The resulting acoustic standing wave matched the natural frequency
of the cover plate, causing a cyclic fatigue failure. The station used conventional modeling to evaluate
steam flow conditions through the dryers as part of the uprate design and, therefore, did not predict this
condition. The condition was later understood when the vendor developed a physical model to mimic
these flows using air.

The damaged cover plate and the similar cover plate on the opposite side of the steam dryer were
replaced with new, %-inch thick cover plates with enhanced welding.

Extended Operation in an Overpower Condition at Monticello

Monticello was operated for an extended period at greater than 100 percent power because
changes to the process computer calibration constants for feedwater flow were not identified
when the feedwater transmitters were changed. (See reference 2.)

On April 4, 2000, with Monticello at approximately 100 percent power, a technician calibrating the
feedwater flow transmitters noted a small mismatch between the transmitter calibration values and the
corresponding values generated by the plant process computer. The investigation determined that the
span of the feedwater transmitters was changed on October 22, 1998, following a 6 percent power
uprate. However, the process computer calibration constants for feedwater flow were not changed
when the spans of the corresponding transmitters were changed. These computer points are used in
the reactor thermal power calorimetric calculations. This error resulted in calculated reactor power
being approximately 3.7 MWt, or 0.2 percent below actual power. The net effect of this error was that
actual reactor power exceeded the maximum licensed power by 0.2 percent for 316 days. Other
overpower events related to power uprate projects are discussed in LER 278-97001, “Nonconservative
Feedwater Temperature Instrument Calibrations Result in Operation at Power Levels Greater Than
Licensed Maximum,” and NRC Plant Event Report Number 38579, “24-Hour Report Due to Potential
Operation in Excess of Operating License Condition 2.C(1).”
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Main Steam Isolation Signal Actuations During Turbine Stop Valve Testing at Dresden

Following an extended power uprate, several partial actuations of the main steam isolation logic
occurred as a result of reduced margin between main steam pressure and the associated isolation
setpoint. The reduced operating margin increased the potentzal for madverz‘ent main steam isolation
while operating at rated power. (See reference 3.) :

Dresden Unit 2 implemented a 17 percent EPU in late 2001. As part of the uprate, the high-pressure
turbine was modified to accept higher steam flows. These modifications reduced main steam throttle
pressure and provided a decreased margin between normal operating pressure and the main steam line
low-pressure isolation setpoints. Following the uprate, partial actuations of the main steam isolation
logic occurred on several occasions during main turbine stop valve testing and during steady-state
operation at the new maximum attainable power level.

Although GE Service Information Letter 130 provides a recommended operational margin of 125 psig
between rated main steam throttle pressure and the low-pressure main steam line isolation setpoints,
the Dresden EPU modifications reduced this margin. The margin reduction, combined with normal
instrumentation drift and other calibration issues, resulted in an actual operational margin of only
16 psig. The margin reduction was such that minor fluctuations in main steam pressure were sufficient
to initiate intermittent isolation signals on one channel of the isolation logic.

The reduced operating margin was not evident during power ascension testing because reactor pressure
was adjusted for a relatively high pressure setting before main turbine stop valve testing at each power
level. This approach provided the largest possible margin between actual steam pressure and the
isolation setpoint. During power ascension, the main steam line pressure switches were calibrated to
the low end of their setting tolerance band, providing an additional 6 psig margin between rated main
steam throttle pressure and the low-pressure main steam line isolation setpoints. These settings were
maintained throughout subsequent testing. The main steam line low-pressure isolation pressure
switches were then recalibrated, with two switches adjusted to settings closer to the setpoints. After
the isolation signals were received, two pressure switches were found to have drifted high in the setting
tolerance band, and the reduction in margin enabled main steam line pressure fluctuations to cause
intermittent isolation signals.

Unexpected Feedwater Heater Problems at Browns Ferry

Existing feedwater heater materiel condition issues were recognized and considered in the power
uprate project feasibility study, but they were included as a risk item and were not included in the
original project budget. ‘The need to repair feedwater heater shells and nozzles to correct these issues
increased the initially approved scope and cost of the power uprate project. ~

The original power uprate feasibility study at Browns Ferry concluded that the feedwater heaters may
not be adequate for a planned uprate to 120 percent power. However, the decision was made not to
include replacement of feedwater heaters in the power uprate project cost/benefit study, but to track it
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as arisk item. Subsequent detailed analysis associated with the power uprate project revealed that
feedwater heater materiel condition on both units was marginal for uprated conditions.

Feedwater heater shell thinning was present in all high-pressure and some low-pressure feedwater
heaters, especially near the nozzle areas. The problems were caused by the original equipment
manufacturer’s fabrication methods. The feedwater and steam inlet and outlet piping were directly
welded to the feedwater heater shells without collars or sleeves. As a result, 50 percent of the nozzles
on the feedwater heaters (36 nozzles total for both units) require repair. Although the problem was
identified before an actual plant event could occur, the power uprate project was impacted. This
problem increased the scope and added expense to the power uprate project.

Events involving feedwater heater damage resulting from increased steam flows are discussed in

OE 14135, “Multiple Heater Tube Leaks on Four Series Feedwater Heaters”; OE 8880, “Tube Leaks in
Low Pressure Feedwater Heaters”; and OE 13006, “Broken Extraction Steam Impingement Plate
Leads to Excessive Tube Failures in Feedwater Heater.”

Turbine Control System Changes Result in Unanticipated Operational Challenges at Byron

Operators eprerienced difficulty controlling turbine speed and genérator load following a})ower
uprate that included installation of a high-efficiency turbine rotor. The need for new operating
strategies was not recognized during preparations for the uprate. (See reference 4.)

On October 13, 2000, following installation of a higher-efficiency turbine rotor to support a 5 percent
power uprate modification, Byron Unit 1 operating personnel found it difficult to control the speed of
the turbine when synchronizing the generator to the grid. Subsequent investigation determined that the
higher turbine efficiency required less steam to achieve the same rotor speed, causing the governor
valves to operate closer to the full-closed position. (With the valve only slightly open, turbine speed
control was difficult for the fine speed adjustments needed for paralleling the generator to the grid.)

Another unanticipated impact was identified when the turbine control valves on both units were
required to be nearly full open at the new uprated full-power level, rather than operating in a partially
throttled position. This condition reduced the ability of the turbine control system to automatically
respond to system changes and required a new operating strategy by operations. The new strategy
required operators to increase power until all four turbine control valves were fully open, then reduce
generator load until the number four control valve was partially closed. This strategy maintained the
ability of the turbine control system to respond to load changes. Subsequent review determined that
the uprate project team and the power uprate vendor were uncertain of the postmodification control
valve position at 100 percent power. Other similar events include OE12280, “Transfer of Turbine
Control from Manual to Automatic Results in Unplanned Power Excursion,” and OE9684, “Turbine
Control Valve Oscillations Following Power Uprate.”
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Reduced Stator Cooling Water System Operating Margin Contributes to a

Power Reduction at Diablo Canyon

A power reduction was required as a result of stator cdoling water system flow and temperature
problems following a power uprate. Operation with reduced stator cooling water system differential
temperature operating margin following a power uprate contributed to this event. (See reference 5.)

Between November 28 and December 14, 2000, while Diablo Canyon Unit 1 was at 100 percent
power, an unexpected increase occurred in the stator cooling water system differential temperature.
Chemical cleaning had been done immediately prior to the last refueling outage. The maximum
differential temperature in the Unit 1 stator rose from 13.8 degrees Fahrenheit on November 28, 2000
to 18 degrees Fahrenheit on December 14, 2000. Power was reduced from 1,155 MWe to 1,007 MWe
over the following four days to stabilize the differential temperature at 17-18 degrees Fahrenheit. The
maximum allowable differential temperature is 21 degrees Fahrenheit.

The cause of the increased differential temperature was the formation of copper oxides that lowered the
flow in the stator cooling water system. However, some of the differential temperature increase was
attributed to an increase in electrical output from 1,130 MWe to 1,155 MWe following the power
uprate project. Station personnel noted a nearly linear relationship between differential temperature
and generator electrical output.

Analysis

The events described, and the much larger body of available industry operating experience associated
with power uprates, were reviewed to identify areas where problems are commonly encountered
following power uprates. The following list highlights system and component problems related to
power uprates:

e Main Steam Systems: Unanticipated resonant vibrations in a steam dryer cover plate occurred
as a result of the increased steam flow. Also, decreased margins in steam line pressure
setpoints resulted in intermittent, partial main steam line isolation signals.

e Feedwater Heater and Extraction Steam Systems: Feedwater heater equipment problems have
occurred following power uprates because of higher steam flow through the feedwater heaters.
Typical problems include tube damage, extraction steam impingement plate damage, and shell
thinning.

e Main Turbine Control Systems: Changes to turbine control systems and/or plant operating
conditions have resulted in transients and have challenged the ability of the operating staff to
control load or turbine speed following plant uprates. In many cases, the operational effects of
the changes were not fully understood before the uprates were implemented.

e Feedwater Flow and Temperature Measurement: Modifications to improve feedwater flow and
temperature measurement were sometimes implemented without the modification’s impact on
reactor thermal power measurements being fully assessed and validated.
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e Main Generator Cooling Systems: Problems have been encountered with high gas and stator
cooling water temperatures as a result of power uprates. Contributing to this condition is that,
in many cases, the main generator is the power-limiting component following power uprate
projects and is operated near the bounds of the generator capability curve.

e Isolated Phase Bus Duct and Transformer Cooling Systems: In some cases, a reduction in main
transformer oil temperature or isolated phase bus air temperature operating margin (operating
closer to high temperature limits) has challenged the operating staff and made the plant more
vulnerable to equipment problems during high seasonal ambient temperature conditions.

e Grid Stability: Information shared during a power uprate working meeting held at INPO on
June 11 and 12, 2002 noted that many plants performing extended power uprates must address
the impact on grid stability of the additional power generated. In some cases, additional
modifications were required to address grid stability issues. In addition, a discussion of grid
loss issues can be found in SOER 99-1, “Loss of Grid.”

e Reactor Core: Power uprates usually involve a transition to a higher energy core.
Recommendations for addressing issues associated with transitioning to higher energy cores
can be found in SOER 96-2, “Design and Operating Considerations for Reactor Cores.”

Lessons Learned

INPO personnel visited several site and corporate organizations with extensive uprate experience to
discuss the problem areas described above. Information obtained during these visits, along with event
and evaluation information, indicates that many of the undesirable outcomes listed above can be
avoided if the uprate project organization is well resourced, staffed with personnel with extensive plant
experience (particularly in the area of plant operations), and focused on identifying and resolving
potential operational and other impacts.

Power Uprate Project Team Organization

e Most uprate project teams included a full-time project manager, and the project manager and
team members had no additional duties.

e Most uprate project teams involved the operations and training departments early in the project.
The most successful project teams included a senior reactor operator on a full-time basis from
the beginning of the project.

e Successful uprate project schedules include sufficient lead time to allow adequate data analysis,
identification of procedure changes, and reviews by plant personnel during all stages of the
project. Sufficient time is also allotted for training station personnel and for incorporating
changes in the control room simulator.

Feasibility Study Phase

e Late scope additions and outage planning challenges were minimized when feasibility studies
considered existing equipment problems or limitations. Feasibility studies that used original
design parameters often underestimated the scope of work required. As aresult, project
schedules were challenged when detailed analyses identified major additional equipment
modifications.

e Following the feasibility study, projects that took a deliberate approach to implementation
greatly increased the ability to support standard outage scheduling milestones. This also
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contributed to more effective reviews of power uprate-related plant changes, modifications,
training, and procedure revisions.

Detailed Analysis/Design Phase

e Power uprate projects benefited from plant engineering and operations personnel performing
detailed reviews of power uprate project analyses. These reviews focused on ensuring that
present plant conditions and equipment performance problems were addressed during system
and components design reviews.

e Some power uprate license amendment requests used two separate amendments, one for the
new fuel design and one for the power uprate. Some utilities found this project strategy to be
advantageous because the power uprate amendment was not approved until after the
implementation refueling outage was complete.

e Power uprate license amendments benefited from a review and incorporation of issues
discussed in NRC “Request for Additional Information” (RAI) documents from other recent
power uprate submittals. Also, because there is no standard NRC review plan, many stations
have found that the RAIs provide insight into the critical topical areas for the license
amendments. Experience has shown that NRC RAIs can significantly add to a power uprate
team’s workload when the project team resources are least available.

Implementation Phase

¢ Some extended power uprate projects used a two-stage implementation strategy, making use of
two refueling outages to implement the changes. This was done to ensure that plant resources
were not overburdened to review and implement a large number of plant changes in a short
period of time. However, some utilities noted that additional administrative controls were
necessary to address the interim state of the changes during the operating cycle between the
two outages.

e Successful power ascension tests included an approach in which power is increased in
increments, with holdpoints at predetermined intervals. These holdpoints can last several days
while operators gain experience and resolve technical issues at the new power level. During
this testing, actual plant parameters are compared to expected values, and contingency plans are
available to identify actions needed to address unexpected plant parameters.

Ongoing Post-Power Uprate Operation

The project teams placed a great deal of emphasis on making operating staff and other station
personnel aware of reduced operating margins and changes to various plant systems and components.
Contingency plans have also been helpful in providing guidance to the plant staff when expected or
unexpected conditions are encountered. Examples of conditions that often occur following uprates are
provided below.

e Following power uprates, some plants now operate with secondary pumps and heat exchangers
in service that were previously used as spares. Thus, removal of these components from
service for maintenance following power uprates will require a power reduction from rated
power. This has prompted changes to on-line maintenance strategies to accommodate the new
operating limitations.

e DPower uprate projects often require operating strategy changes. The traditional operating
philosophy of operating at 100 percent reactor thermal power may not be applicable following
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many power uprates because a plant system or component may be the power-limiting factor.
Often, main generator limitations require that some plants operate at a constant electrical output
and allow reactor thermal power to vary with efficiency.

There is greater potential for temporary generation reductions at power-uprated units during hot
summer weather. Various system or component limitations can be the primary causes for these
power reductions. However, the most typical plant limitation contributing to this situation is
condenser circulating water temperature and the associated increase in condensate temperature
and decrease in condenser vacuum.

Ongoing equipment problems may occur due to flow-accelerated corrosion (FAC) and
vibration. Because of greater feedwater and steam flows associated with power uprates, there
is an increased potential for FAC that could lead to failure. Additionally, increased vibration of
components in systems experiencing increased flow rates has caused fatigue-induced failures.
These conditions may not be readily identified during the analysis phase of the uprate project.
Thus, the scope and frequency of FAC and vibration monitoring programs may need to be
reconsidered following power uprates.

Economic evaluations for adding electrical generation under present industry conditions are likely to
show justification for continued power uprating of existing nuclear facilities. Industry experience has
shown that power uprates can be implemented safely and successfully. However, industry experience
illustrates the need for additional focus on the importance of using a thorough, deliberate approach
when planning and executing power uprates to avoid undesirable consequences.
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9. Nuclear Network® OE8880, “Tube Leaks in Low Pressure Feedwater Heaters,” March 26, 1998.
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* SIGNIFICANT EVENT REPORT . SER5-02

10. Nuclear Network® OE13006, “Broken Extraction Steam Impingement Plate Leads to Excessive
Tube Failures in Feedwater Heater,” November 30, 2001.

11. Nuclear Network® OE12280, “Transfer of Turbine Control from Manual to Automatic Results in
Unplanned Power Excursion,” May 22, 2001.

12. Nuclear Network® OE9684, “Turbine Control Valve Oscillations Following Power Uprate,”
February 22, 1999.

13. Nuclear Network® OE14373, “Main Steam Piping Low Point Drain Line Fails Due to Vibration
Related to Extended Power Uprate (EPU) Modifications,” August 2, 2002.

Event Criteria
Other plant safety or reliability events

Cause Categories

e Work organization/planning (insufficient time to prepare or to perform, or maintenance not
scheduled)

¢ Change management (inappropriate plant modifications, lack of change-related retraining,
procedures, or documents)

e Design configuration (inappropriate layout of systems or subsystems, inappropriate component
orientation, or component omission)

e Analysis (errors in assumptions, methods, or calculations during design or establishment of
operational limits)

¢ Equipment manufacturing (improper heat treatment, machining, or casting)

Utilities and participants are requested to provide feedback on similar occurrences and solutions at
their plants or on their equipment to the information contact listed below.

Information Contact: Allen Smith (770) 644-8474, smithga@inponn.org

Limited Distribution

Copyright 2002 by the Institute of Nuclear Power Operations. Not for sale nor for commercial use. Unauthorized
reproduction is a violation of applicable law. Each INPO member and participant may reproduce this document for its
business use. This document should not be otherwise transferred or delivered to any third party, and its contents should not
be made public, without the prior agreement of INPO. All other rights reserved.

Notice :

This information was prepared in connection with work sponsored by the Institute of Nuclear Power Operations (INPO).
Neither INPO, INPO members, INPO participants, nor any person acting on behalf of them: (a) makes any warranty or
representation, expressed or implied, with respect to the accuracy, completeness, or usefulness of the information contained
in this document, or that the use of any information, apparatus, method, or process disclosed in this document may not
infringe on privately owned rights; or (b) assumes any liabilities with respect to the use of, or for damages resulting from the
use of any information, apparatus, method, or process disclosed in this document.

Keywords

ANALYSIS, DESIGN CHANGE, DIFFERENTIAL PRESSURE, FEEDWATER HEATER, FLOW INDUCED VIBRATION, LOOSE
PART, MAIN STEAM, MAIN STEAM LINE, POWER ASCENSION TEST, POWER UPRATE, PRESSURE SWITCH, SETPOINT,
STEAM DRYER, TRAINING, TURBINE, UPRATE, VIBRATION
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SIGNIFICANT EVENT REPORT

PREVENT EVENTS

Learning from Industry Experience

PREVENT EVENTS is intended for use by personnel during morning meetings, prejob
briefings, and work unit meetings to communicate key industry experience. Recent
industry events have occurred either in whole or in part as a result of power uprate
projects. Many of these events involved loss of operating margin or unanticipated system,
component, and instrumentation response to operation under increased flow or temperature
conditions. These events are discussed in SER 5-02, “Lessons Learned From Power Uprates,”
August 21, 2002.

Management

1. What methods will be used to provide management oversight and direction for key power
uprate decisions that affect plant operating strategy and reductions in operating margins?
Who reviews the power uprate project milestones for resource conflicts, overloading of
work groups, or activity/priority conflicts?

2. What will be the roles of the plant on-site and off-site safety review committees in the
power uprate process?

3. What is the plan for identifying and coordinating changes in the on-line maintenance and
equipment performance monitoring programs? What organization will lead this effort?

Power Uprate Project Managers

1. How will the power uprate project team be staffed? How will the team composition
change as the project moves toward implementation?

2. What actions are we taking to ensure the feasibility study is complete and reviewed by
operations and engineering?

3. How do we ensure that station management is familiar with the power uprate project plan
and potential barriers? How do we communicate the operational impact of the uprate to
operations, engineering, and training personnel?

4. What important systems or components were we not able to model during detailed
design? How will we monitor these systems or components following the uprate to
identify unexpected conditions?

5. How are industry lessons learned reviewed and incorporated into the power uprate
project?

6. What is our strategy for obtaining NRC approval and scheduling the modifications for
upcoming outages?

Operations

INPO 05-001
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SIGNIFICANT EVENT REPORT

1. What support will operations provide to the power uprate project team? How will we
ensure a senior licensed person will be an early participant with the power uprate team?

2. What power uprate training is planned for the operators? How will lessons learned from
industry power uprate-related events be incorporated into training?

3. How will we identify the large number of procedure changes associated with a power
uprate project? How will operations prepare inputs to the procedures for power
ascension testing?

4. What operating strategies and special precautions are planned for power ascension testing
following the power uprate? How will these strategies and precautions be addressed in
operator training?

Engineering

1. How will the site engineering organization support and interface with the power uprate
project team? What additional resources will be required to accomplish this?

2. How will the engineering organization support review of the modifications related to the
power uprate while continuing to manage existing engineering programs?

3. What changes to the station’s performance monitoring programs (such as vibration and
flow-accelerated corrosion) are planned as a result of the power uprate project?

4. What special training will be provided to thermal performance and reactor engineers?

Training

1. How will major changes to plant equipment and operating strategies as a result of power
uprates be identified for incorporation into the control room simulator? How will
simulator changes be completed in time for operators to receive simulator training before
assuming duties on the uprated unit?

2. How will power uprate post-startup data (changes to various plant parameters) be
incorporated into simulator modeling and training programs?

3. How will the training department address initial and continuing training on an uprated
unit and a non-uprated unit during interim implementation periods when all units have
not been fully uprated? (for two- or three-unit sites)

Please provide feedback on the usefulness of PREVENT EVENTS to Bob Heublein, INPO
Events Analysis Department manager, at (770) 644-8671 or mailto:heubleinrm@inponn.org.

Information Contact: Allen Smith, (770) 644-8474, smithga@inponn.org

INPO 05-001
40 , PEF-CR3-0593






AGENDA
CR3 MUR

EXECUTIVE MEETING
12-08-06
Project Status
s+ Schedule Overview
s Draft Deliverable Status
s Action ltems
+» Issues and Restraints
<+ Key Issues
» RPS High Flux Trip Setpoint

> Heat Balance Uncertainty Calculation
> FIDMS vs Tricon

Proposal Status
¢ Overall Status
s+ Metrics
< Payment Plan
Summary

PEF-CR3-0595 2
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Draft Deliverable Status

Deliverable Due Date | Draft Date CR3
Review
Date
New Operating Conditions 11/13/06 11/13/06 12/08/06
Updated PEPSE 11/22/06 11/29/06 12/08/06
NSSS I&C System Evaluation 12/1/06 12/01/06 12/15/06
EC’s Closed Since 2002 12/6/06 12/6/06 12/20/06
Electrical System Evaluations 12/21/06
NSSS Fluid System Evaluation 12/22/06
BOP Fluid Systems Evaluation 12/29/06
HVAC Systems Evaluation 12/29/06
NSSS Structural Evaluation 1/19/07
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Key Issues

RPS High Flux Trip Setpoint — Davis-Besse Issue

1. Operate at current trip setpoint of 104.9%. Have an
LCO to reduce setpoint to 103.3% and reduce core
power to 98.4% on loss of LEFM.

. Operate all the time at a reduced setpoint of 103.3%
and reduce core power to 98.4% on loss of LEFM.

. Operate at higher setpoint all the time, but have |
LCO to recalibrate Nis to 2568 MWt = 100% on loss
of LEFM.

Recommend we proceed with first option.

PEF-CR3-0599 6



Key Issues

Heat Balance Uncertainty Calculation

“*Initial Heat Balance uncertainty input
calculation schedule does not
support LAR submittal date.

> Need input uncertainty calculations
* MS Temp, MS Press, FW Temp, FW Press,
LD Flow, MU Flow, MU Temp, RCS Tcold

“*Schedule to be resolved by 01/04/07.

PEF-CR3-0600 ;




Issues and Restraints Status

Issues and Restraints

—e— Total /Rs
—u— Closed IIRs

NUmber of I/IRs

o O
o O
o O
g d
QC’O
N
~—

—

1/3/2007
1/10/2007

© ©O© ©W © ©
O O O O O
© © © O O
S 35 d 9
=

- «~ — o
~— - ™ <
™= T T

12/20/2006
12/27/2006

Date
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Key Issues

Complete CR3
Draft Internal Review Final Doc

Symbol Description Units Preparer Calc Date Reviewer Review Complete Sign Off Comments

Caldon
WEFW Feedwater Flow Rate Ibm/hr

Wagner
TS Steam Temperature F 3/15/07

Wagner
PS Steam Pressure psia 2/04/07

Caldon
TFW Feedwater Temperature F

Wagner
PFW Feedwater Pressure psia 12/22/06
WMU Makeup Flow Rate Ibm/hr
™U Makeup Temperature F
PMU Makeup Pressure psia
WLD Letdown Flow Rate Ibm/hr
TLD Cold Leg Temperature F
PLD Letdown Pressure psia

Weimer Included in Uncertainty Calc
QRCP RCP Power Btu/hr

Weimer?

QLOSS Ambient Heat Loss Btu/hr

Weimer

Heat Balance Uncertainty Calc

PEF-CR3-0602
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Issues and Restraints Status

Scheduled Actual
item Applicable System or Responsible Completion Completion
# Issue Source Document Individual Date Date Comments

PEF-CR3-0603



Issues and Restraints Status

Applicable Actual
Item System or Responsible Scheduled Completion
# Issue Source Document Individual Completion Date Date Comments

iy L o 2

11 BAST Volume SE01-0154 I/R 11 Virg Esquillo 1/26/2006

12 | HDVsAbove Design | gpq1.9154 1R 12 Don Ryan 1/15/2006
Pressure/Flow

HELB Analysis
Outside Containment

HELB

System Interviews Program

Scott/Williams In Progress

PEF-CR3-0604



Issues and Restraints Status

Applicable Scheduled Actual
Iitem System or Responsible Completion Completion

# Issue Source Document Individual Date Date Comments

PEF-CR3-0605



Issues and Restraints Status

Applicable Actual
Item System or Responsible Scheduled Completion

# Issue Source Document Individual Completion Date Date Comments
28 | /G Govemor Valve System Interviews TG Modify if required

Programming Curve
29 Condensate Pump System Interviews Don Ryan 12/12/2006

Resonate Speed
30 | FeedwaterStartupvalve | o o nterviews Don Ryan 12/12/2006

stroke margin
31 Condenser backpressure System Interviews Don Ryan 12/12/2006

not evaluated in 2001

ADV and TBV Margin ;

12/200

32 Acceptability System Interviews Don Ryan 12/12/2006
33 RPS High Flux Trip - How Davis Besse RPS Wilson 12/8/2006 Choose Path

to handle

i Add resources and

34 | H-B. Uncertainly and Schedule Dev. HB Calc | Bondurant 1/4/2007 resolve schedule

Daughter Calc Schedule

issues

PEF-CR3-0606




Project Status

" CONFIDENTIAL
Overall Status |

> Approximately Ul
]

> System Evaluations are approximately 75%
complete.

> Fuels is approximately 70% complete for LAR.
> EC’s are approximately 20% complete.
> Schedule is being met.

PEF-CR3-0607 14




Work Scope Defined
Schedule Defined
Deliverables Defined
Metrics Defined

Payment Schedule Defined
Proposal Presented to CR3

Proposal Summary

PEF-CR3-0608

15



PEF DOCUMENTS RESPONSIVE TO
CITIZEN'S FIRST REQUEST TO PRODUCE
DOCUMENTS TO
PROGRESS ENERGY FLORIDA, INC. (NO. 2)

DOCUMENTS IDENTIFIED WITH
BATES NOS.

PEF-CR3-0609 THROUGH PEF-CR3-0618
HAVE BEEN DESIGNATED CONFIDENTIAL
IN ACCORDANCE WITH
PEF'S FIRST REQUEST FOR CONFIDENTIAL
CLASSIFICATION



Summary

~ CONFIDENTIAL

*Level 1 schedule defined.
*»Initial deliverables are proceeding.

“»Heat Balance Uncertainty and emergent
supporting calculations are critical path.

G, Proposal presented.
s*Metrics resolved.

PEF-CR3-0619 g







Crystal River 3
Measurement Uncertainty Recapture (MUR)
Power Uprate

AREVA Project Team

September 13, 2006

Crystal River 3 MUR Power Uprate — September 13,2006
PEF-CR3-0621



Agenda

> Introduction and Background - Roderick
» Caldon Measurement Uncertainty Recapture
(MUR) Project Scope— Project Team
v"Introduction — Franch
v EC - Installation — Devendorf
v'  License Support
« Fuels Evaluations — Creasy
« Systems and Documentation — Kane
« Safety Analysis — Scott
« LAR - Scott
> MUR Preliminary Schedule - Kane
> Preliminary Support Needs from CR - Scott
» Summary - Franch

Crystal River 3 MUR Power Uprate — September 13,2006
PEF-CR3-0622



Introduction - Franch

> Purpose

® To demonstrate a success path for delivering an MUR
total installation solution for CR3

> Process

+ Review necessary scopes, schedule and potential
division of responsibilities for activities to support
delivery of the solution.

— Installation in fall ’07
— Uprate implementation in cycle 16

> Payoff

+ A better understanding of what needs to be
accomplished to support the fall ’07 installation and
implementation in cycle 16!

Upon completion CR3 will realize ~ 1.5% Power Uprate

Crystal River 3 MUR Power Uprate — September 13,2006 4
PEF-CR3-0623




Successful Integration is ...

Progress Energy/AREVA Caldon Progress Energy/AREVA

Mechanical and 1&C System

Licensing .

EC's

Installation / Commissioning

w

_ Work Packages

-Equipment Installation
_ Start-up Testing

A
\ 4

Calculations/Analysis '

Procedures

“Understanding and managing the Interfaces between Partners”

Crystal River 3 MUR Power Uprate — September 13,2006

PEF-CR3-0624



EC - Installation — Devendorf

» Caldon Leading Edge Flow Meter (LEFM)
v' Measurement Uncertainty Recapture (MUR)
v' System Overview and Installation
v Unit Operation
> AREVA Engineering Support of LEFM
v" Modification Development
v" Division of Responsibility
v’ Schedule
> LEFM Implementation
v’ Installation

v Testing

v' Commissioning

Crystal River 3 MUR Power Uprate — September 13,2006
PEF-CR3-0625
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EC - Installation — Devendorf

Crystal River 3 MUR Power Uprate — September 13,2006 8

PEF-CR3-0627



Fuels Evaluations — Creasy

> Thermal-Hydraulic Analysis
v" New Statistical Core Design (SCD) DNB Analyses to address the
higher nominal core power level
* DNB core safety limits
Limiting Condition I/ll transients and Ejected Rod
Steady-state Maximum Allowable Peaking (MAPS)
Operating Limit MAPs
Other MAPs (Dropped rod, misaligned rod)
v" Implement the Statistical Fuel Assembly Hold Down Methodology at
the new RTP for the "at power” conditions
v' Evaluations and Dispositions — to address analyses/documentation for
CR-3 that currently assume operation at 2568 MWt

» verify continued applicability and adequacy of margin to accommodate the
higher nominal power level in the cycle-specific reload analysis

» if disposition is not possible, perform analysis (e.g., burnup limit for end-of-
life fuel rod internal pressure)

v" AOA Evaluation

> Fuel Mechanical Analyses
v’ evaluate capability of stress/strain, rod growth, creep collapse,
shoulder gap, fatigue
v validate adequacy of Mech. Maneuv. Recommendations and assembly
structure

Crystal River 3 MUR Power Uprate — September 13,2006
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Fuels Evaluations — Creasy

» Fuel Cycle Design Model

v update T/H model and critical reactivity benchmark

v cycle 15 design will be basis for comparisons between current &
uprate RTP

v" Cycle 16 FFCD will be done at power uprate for licensing analysis
(PFCD already performed at 2568 MWt)
» Nuclear Analysis

v review bases document, calculate key physics parameters for
impact on safety analysis

v’ re-evaluate boron requirements for boric acid reduction (heat trace
de-termination project)
> Maneuvering Analysis

v' review error adjustment equation for imbalance and tilt, review
methods and peaking factors

v’ evaluate PSC resolutions, generic EOC Tavg study, shutdown
flexibility

Crystal River 3 MUR Power Uprate — September 13,2006 10
PEF-CR3-0629



Fuels Evaluations — Creasy

All tasks

v' review Tech Specs and UFSAR; prepare engineering summary report input
Most Reload Scheduled Deliverables to slip approx. 3
months — but avoids redoing reload licensing later at
uprated power level

Reload Report would be based on power uprate & contain
COLR figures for both power levels

PTM and OLC DBU basis for cycle 16 TBD — may require
mid-cycle update to the uprated RTP

Crystal River 3 MUR Power Uprate — September 13,2006 11
PEF-CR3-0630



Systems and Documentation - Kane

Approach

» Define Systems, Programs and Documentation to be
Evaluated

» Use Evaluations Made for 2568 MWt Uprate as Start
» Perform Interviews with Cognizant Personnel
> Perform Gap Analysis

> Document Results

Crystal River 3 MUR Power Uprate — September 13,2006 12
‘ PEF-CR3-0631



Systems and Documentation - Kane

> Systems Evaluation

v' NSSS Fluid Systems

v NSSS I&C and Electrical
v' NSSS Structural

v' BOP Fluid Systems

v BOP I&C and Electrical
v' BOP Structural

v HVAC

Crystal River 3 MUR Power Uprate — September 13,2006 13
PEF-CR3-0632




Systems and Documentation — Kane

> Program Evaluations

v' Erosion Corrosion

v Inservice Test Program

v" Inservice Inspection Program

v' Other Programs

Crystal River 3 MUR Power Uprate — September 13,2006 14
PEF-CR3-0633



Systems and Documentation - Kane

> Calculations

v New Plant Operating Conditions
v Heat Balance Uncertainty

v Decay Heat Cooldown

v Other Calculations

Crystal River 3 MUR Power Uprate — September 13,2006 15
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Systems and Documentation - Kane

» Procedure Modifications
» Engineering Design Basis Documents
> Simulator Updates

Crystal River 3 MUR Power Uprate — September 13,2006 16
PEF-CR3-0635




Safety Analysis — Scoftt

» Review Previous Submittals

> Review AMSAC, ATWS, DSS

> Review Chapter 14 of USAR

> Review Technical Specifications
> Update ATWS

» Update ARTS Arming Setpoint, AMSAC, MSSV
Operability

> Prepare USAR/TS Updates

» LOCA M&E Release Data

» Update Containment Response

> Prepare MUR Summary Report Input

Crystal River 3 MUR Power Uprate — September 13,2006 17
PEF-CR3-0636



License Amendment Activities — Scott

» New Operating Conditions

» Heat Balance Uncertainty

» Safety Analysis Evaluations

> NSSS/BOP Components

» System/Program Evaluations

» Summary Report and LAR Input

> LAR preparation Support to NRC RIS 2002-003

> LAR Review Support (Interdiscipline Review, PRC,
Corporate Review) |

> NRC RAI Response Support

Crystal River 3 MUR Power Uprate — September 13,2006 18
PEF-CR3-0637



MUR Preliminary Schedule - Kane

MUR Power Uprate Draft Level 1 Schedule

Task Name l Srart ; Finish
— SR S 1 S— H2 H1 _H2 . ]
Projed Pian Preparation ¢ Mon &TT08° " Mon 977 A R T
Kicle Off Meeting : ’ i Mon 1308 Mon @1 1/08
{“Mon 61MBR8 " Wed 2036707

System Evaluations
H

i | ReviewlssuesMesyaints Letter SEO1-0154 i Mon@N8MB. Fiid2008

fid | Compare System Listwith Frevious Evivations ¥ Mon BAG6 Fri 9720006

Pertorm Systeminterviews T j Mon 107206 Fii 10713006

Rzl Prepare System Evalisation Report’ : ’ i Mon N8B Wed 1317

e o) CR Owner Acceplance’ ) : 1 Wed 13107 Wed 2807
T Program Evaluations ! Mon 81808 Fri6ioT
[ | Program Selection i Mon®/i@ME. FnO/iBM6

LA | intervievs {7 Mon 10206 Fd 1071306
TVE hic) Program Reviews * Mon #1606 . Mon 4/30/07
it Owner Acceptance L Teesnmr Fri @107

Fuet Anaiysis : Frl o/aioF

" Figk Power Level i Fr G5

jix] FOAK ' Mon 4r30i07
7)1 Relgad BT Uprate ! oMon ii/iH06° T alian?
I LAR Preparation | FrioMs06 . Frl 11116K07
et Request NRC Dodket Posinon i Fo 81506 Fn 072006

] Prepare AR T T T ¥ Tye 10 Wed 272807

wa Prapare Techaical Specification Changes P Tha o7 Man 4/8/07

E Frepare FSAR Changes (What Is required date?) i Thu 31707 Man 4/8/07

icensing irformation to Licensing for Heview LAR, 75, FSAR Changes) Thu 67 Mon 4//07
R o ) ) MondfiE07 - wed Hi6m7

se Review

i
}
i
i
i

HEEGE

for MUR o NRC Wed 5n807 . Ved 5167
! Respond to NRC Rils” Wed 58077 Fri 1171607
i NRCSER FriiifigiiT . Faiifibo7
:Enginearing Change Package Preparation Mon 107206 Waed 8i16r07
Prepare EC for Caldon Mon 107208° 'Mon 430707
Owaer Acceptance ' T Mon 4730077 “Wed @157
Procurement Mon 8/18106 Fri 831007
iz Prepare Caldon PQ | Mon @85 Tue WU/31106
o] Procure Caldon Fri 10720106 : Fri 83107
Galcuiation Package Modifications Resulting From MUR =~ " Mon 9HENS - Wed T0R1GY
5 |od Review List of Calc. Pkg. Changes from Previous Uprate. Mon 6718106 Fri 8/28006
- E Prepare Calculation Package Modifications Mon 10/2/06 ‘Wed 8707
TETT E Owner's Acceptance T Mon VBIIT ™ Wed iyd1a7
THET|ER [ Procedure Modifications o T Mon 41607 . Weddr1i07
{ |EDBOModfficitions T T T T T Mo dFBRT  Wad 87
j Stmulator Modifications Mon 8111006 Mon 9111106
CAa fo | Operator Tralning Mon 87307 Fr 11723007
e i o By . - e R
CEN o Prepare Ciiiing and Welding Wark Packages for Caldon Equipment ) J R B0 wion 10H 5707
[z Prepare Cable Pull Vork Packages ’ ’ i Fuanmo7 Mon 1011507
x| Prepare Termination Work Packages at Computer and Caldon Eq Fu B28/07  Mon 1071507
e install Gabie's {Fon Outage Acivity) ) T Mon 1071607 Thu 111707
,:g Cit Feedwater Lines and Weld in Caidon Equipmant o ; Vwed 1031707 Thu 111507
ez | Terminate Cabling o } ‘Wed 1031707 Thu 111507
ez ‘sunup and Teating : Wed 103107 1 Mon 123107
Gd iCloseout ! Mon 12B9/07 . Thu 13108
Page t
Crystal River 3 MUR Power Uprate — September 13,2006 19
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Preliminary Support Needs from CR - Scott

> Project Management
> Procurement Support

> Modification Support
v' Software V&V
v" Procedure Changes
v" NAS Modification Request

> System Engineer/Design Engineer Interview Support

> System and Program Evaluation Review and
Acceptance

> Grid Stability Analysis
> Environmental Evaluation
> LAR Preparation, Review and Submittal

v Licensing Lead
v’ Progress Energy Review and Approval

> RAIl Response Preparation, Review and Submittal

Crystal River 3 MUR Power Uprate — September 13,2006 20
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Project Sponsor Progress
Energy

Engineering Lead

MUR Organization

Progress Energy Project Staff Sponsor
Manager AREVA
Gary Mignogna
Progress Energy T
Support (Pg. 2) |
AREVA
Project Manager
Fuel Analysis Specialty Lynchburg Support Installation Q. A.
Contractor Support
(Caldon)

NSS & BOP Systems

| |

1&C & Electrical System

Mechanical

Civil

R

Designer

Crystal River 3 MUR Power Uprate — September 13,2006
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SUMMARY - Franch

> Schedule Is critical but achievable based on
October 1st, 2006 Start Date

> Initial Detailed Planning and Coordination is
Crucial to Project Success

» AREVA is Committed to Provide Resources to
Support Accelerated Schedule

WE will apply our lessons learned from Davis Besse to
CR3 which ensures schedule and budget performance

Crystal River 3 MUR Power Uprate — September 13,2006
PEF-CR3-0642
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> Purpose- The purpose of this meeting is to
outline information and approach going forward
on the Crystal River 3 Power Uprate, supporting
power increase objectives

> Process- As a team, we will review the status of
the MUR and EPU

> Payoff — Clear understanding of the MUR and
EPU Status supporting CR 3 power increase
objectives.

PEF-CR3-0644



AGENDA

Introduction Gary Mignogna 1:00-1:15pm

MUR Update Dallas Scott/ 1:15-2:00pm
Tom Bilger

N

1

NON-RESPONSIVE
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AGENDA

CR3 MUR STATUS 3-13-07

% Project Status
» MUR Project Schedule Overview
> Deliverable Status
> Issues and Restraints

> Key Issues
e RPS High Flux Trip Setpoint
« Surface for M&E Calculation
- Heat Balance Uncertainty Calculation
« FIDMS vs AULD

»» Contract Status
Summary

PEF-CR3-0646



Project Status

<+ MUR Schedule Overview

\/

¢ Schedule Milestones within targets

» Schedule handout showing remaining tasks provided for
later review

LAR DRAFT submitted and CR3 comments received
LOCA M/E Containment Response complete
Additions to HB Uncertainties (AULD and FIDMS)

)

*

L)

\/
0’0 L)

\/ \/
0.0 0‘0

il MUR is on track for NRC Submittal in April “

PEF-CR3-0647



AREVA Deliverable Status
Deliverable Document Draft Draft Review CR3 Rev. 000
Number Due Issue Date Comments Issued to
Date Date Requested Issued CR3

PEF-CR3-0648



Deliverable Status

Deliverable

Document

Review
Date
Requested

CR3
Comments
Issued

Rev. 000
Issued to
CR3

PEF-CR3-0649




Key Issues

“* RPS High Flux Trip Setpoint

> Operate at current trip setpoint of 104.9%. Have to reduce

setpoint to 103.3% and reduce core power to 98.4% on loss
of LEFM in CP-0500.

Crystal River 3 NRC Meeting TBD

PEF-CR3-0650



Key Issues

Heat Balance Uncertainty Calculation

<« Input calculations drafted and under review for

» MS Temp, MS Press, FW Press, LD Flow, MUT
Temp, T-cold

«* Heat Balance Uncertainty Calculation DRAFTED
pending final input calcs

% Discussion of random and bias uncertainties and
impact on overall uncertainty in progress.

Schedule resolved to support LAR submittal to NRC.

PEF-CR3-0651



Key Issues

AULD Heat Balance vs FIDMS Heat Balance
* The AULD HB uses constants to calculate core
power. The FIDMS HB does not use constants.

“* The use of constants produces a less accurate HB

s AULD HB to be reprogrammed by CR3 to mimic
FIDMS HB

'FIDMS and AULD Heat Balances to be matched

10
PEF-CR3-0652
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Issues and Restraints Status

Applicable Scheduled Actual
Item System or Responsible Completion Completion
# Issue Source Document Individual Date Date Comments

PEF-CR3-0654
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Contract Status

< MUR Contract 101659-61

<+ HELB Contract 101659-61 Amendment 03

“* FW Line Analysis Contract 101659-61
Amendment 04 Proposed

*»+» Heater Drain Valves Contract 101659-61
Amendment 05 Proposed

14
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Project Summary

MUR Overall Status
“» System Evaluations are complete.

% Fuels is approximately 90% complete for MUR
tasks and on schedule.

** FIDMS programming is installed in CR3 Test Lab.
*+ Caldon EC is 40% complete and on schedule.

“* MUR EC is 30% complete and on schedule.
> RPS EC part of MUR EC.

< ICS EC 15% complete and on schedule.
+ MS P&T EC 30% complete and on schedule.

16
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Crystal River 3
Power Uprate

Management Meeting
January 12, 2007
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> Purpose- The purpose of this meeting is to
outline information and approach going forward
on the Crystal River 3 Power Uprate, supporting
power increase objectives

> Process- As a team, we will review the status of
the MUR, discuss background and experience of
AREVA performing BOP and NSSS work in
combination and then review the team approach

to the EPU

> Payoff — Clear understanding of the team
approach to accomplish the MUR and EPU,
supporting CR 3 power increase objectives.

PEF-CR3-06061



PEF DOCUMENTS RESPONSIVE TO
CITIZEN'S FIRST REQUEST TO PRODUCE
DOCUMENTS TO
PROGRESS ENERGY FLORIDA, INC. (NO. 2)

DOCUMENTS IDENTIFIED WITH
BATES NOS.
PEF-CR3-0663 THROUGH PEF-CR3-0685
HAVE BEEN DESIGNATED
AS NON-RESPONSIVE TO THIS REQUEST



Project Summary

Overall Status

> System Evaluations are approximately 90%
complete and on schedule.

Fuels is approximately 80% complete for MUR
tasks and on schedule.

FIDMS programming on schedule.

Caldon EC is 25% complete and on schedule.
MUR EC commenced and on schedule.

RPS EC commenced and on schedule.

ICS EC commenced and on schedule.

MS P&T EC commenced and on schedule.

Approximately u
U S

CONFIDENTIAL

\

VvV V.V V V VvV V

28
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AGENDA

> Division of Responsibilities
> Price Comparison / Pricing
> Monitoring and Metrics

> Guarantees

PEF-CR3-0688



CR3 Responsibilities

NSSS Program Reviews

BOP Program Reviews

Tricon EC

Owner Acceptance of AREVA System Reviews
LAR Input and Submittal

Grid Stability

Final Tech Spec Preparation

Procedure Revision

Owner Acceptance of AREVA EDBD Revisions

Operator Training

Simulator Revision

PEF-CR3-0689



AREVA Responsibilities

> NSSS System Review
+ Fluid Systems
+ |&C Systems
+ Structural and Material Systems

> Safety Analysis
¢ Review Chapter 14 Analysis
+ Revise LOCA M&E Results
+ Evaluate Safety System Setpoints
+ Revised Containment Pressure and Temperature Response

+ Appendix R Analysis

> Thermal Hydraulics Analysis
+ New Operating Conditions — FSPLIT, VAGIN
+ Heat Balance Uncertainty Calculation
+ Update PEPSE Model
+ Define Simulator Inputs

PEF-CR3-0690



AREVA Responsibilities

> Fuel America Activities

¢ Nuclear Analysis

¢+ Core Thermal Hydraulics

‘s Fuel Assembly Mechanical Analysis
+ Startup Testing

+ Replace NAS with FIDMS

> BOP Systems

¢ Fluid Systems

+ Electrical Systems
+ Structural Systems
+ HVAC Systems

+ FAC Analysis

PEF-CR3-0691



AREVA Responsibilities

> Licensing
+ Project Management
+ Project Controls
¢+ Scheduler
+ Responsible Technical Manager
¢+ NSSS Project Engineer
e BOP Project Engineer
¢+ LAR Enclosure 2 Preparation
e LAR Review
+ NRC RAI Response

PEF-CR3-0692



ECs to Be Prepared

Engineering Change (EC) Responsibility
Caldon Instrument Specification EC AREVA NP
Caldon Instrument EC AREVA NP
Main Steam RTD EC AREVA NP
Main Steam Pressure EC AREVA NP

(Not in proposal)

RPS High Flux and AMSAC Trip Setpoint AREVA NP
Revision EC

ICS Function Curve Revision EC AREVA NP
Plant Computer EC (CP/PICS/SPDS) AREVA NP
Caldon Software V&V CR3
Tricon EC | CR3

MUR EC AREVA NP

PEF-CR3-0693



Price Comparisons/Pricing

* CONFIDENTIAL

MUR Price Comparison Summary
All values in 2007 ($000) except
hardware
4% escalation 2001 2001 2005 2007
Robinson Davis Besse Seabrook CR3
Licensing
L
NSSS - -—— oy
Fuel Unknown D o o
BOP 4 N T | 4
Self 7
EC/ Mod Packages performed included in BOP T )
‘ -
Eng Sub Total o A —
Hardware p— 3 —— s
Installation 4 S ' S
Total T S Y _J
* Does not include Fuel or EC cost
> 8
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NSSS Details

Price Comparisons/Pricing

* CONFIDENTIAL

Robinson! CR-3

WBS Item MHrs. MHrs Cost
NSSS
Operating Conditions L Y s $  ——
Intenviews v— - SE——
NSSS Components — w5 s RIS 2002-003
NSSS Systems D o $ eumysm | 8 systems vs 12 systems
SG FIV - - $ ommmm No analysis/RIS 2002-003
Safety Analysis - | $ e RIS 2002-003
|&C Evaluations - «lj $ SENEERG systems \s 12 systems
LAR/USAR input - w5 emmmmm | RIS 2002-003
RAI response - - 5 .
Project Management - | { «E——_—

Sub-total g ol

? PEF-CR3-0695




Price Comparisons/Pricing

NSSS Delta Scope Robinson and CR3  CONFIDENTIAL .‘

T Robinson o | CR-3 T o
WBS Item MHrs. MHrs Cost
NSSS j 1 - -
NSSS Programs - s -
AFW Analysis o - 5 -
Feasibility Study ] s 3 - |Half of Feasibility study effort
DHCalc . A - $ -l

Sub-total — P
Heat Balance Uncertainty o) a5 e
Benchmark and Revise PEPSE - TR’ O
ICS Header Press - —t .
Simulator Inputs - amn 5 AN
NSSS Flu & Rad Analysis k| -y $ <.
Tech Spec updates - -’ el
M/E and Containment - dﬁd @l | Performed by Westinghouse
Project Controls - ok -
Consultant - e K
Calc/Proc. Update - —
EDBD's - -’ o
ARTS - k¥
Appendix R Analysis . . A

Sub-total R R ¢ o

Difference

NSSS Total e .Y B -

* Robinson is a fixed price contract escalated to 2007. CR3 is T&M.

10
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Price Comparisons/Pricing

BOP Details
Robinson | CR3 CR3

Area of Interest Cost MHrs Cost

SE/DE Interviews -y $ oy

BOP Systems (includes BOP PE) _— $

HVAC - -

BOP Electrical and | & C .S 5 ey |

BOP Structural Evaluation - $ o |

Pipe Spec Review - | ___J

Licensing Document Input and Support - ‘ $

Calculation update —'I $ oy |

EDBD's -y Sy

FAC Analysis | $

Total BOP Licensing A | g  Se—

No Robinson manhours available * Includes T&L and Supervision CONHDENT‘N—

> 12
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Price Comparisons/Pricing

EC Details
MHrs. Cost

Caldon EC* o $ e * Caldon V&V Justification
NSSS I&C EC | ) by CR3

RPS/AMSAC $ mm—_ |

ICS Function Curves AN $ —_l Computer EC in Fuels Scope

MS RTD ~ _——— $ commm—
MS Pressure TBD AREVA NP _ -
MUR EC $ assmemm :
Tricon EC CR3 Sbope CDNHDENT\N—
RE Caldon -_-L $ t
RE 1&C S_— $ oo

TOTALS A $‘;

No Comparable Robinson Cost

PEF-CR3-0699



Price Comparisons/Pricing Summary

> RIS 2002-003 requires more systems to be
evaluated and previous NRC approvals
documented.

> Significant increased scope for CR3 versus
Robinson

> Subcontracted Project results in higher manhour
chargeout rate as compared to internal CR3 rates

14
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Monitoring — Budget Performance

Burn Curves
AREVA will develop burn curves for monitoring budget
performance. Two curves will be maintained:
(1) Total Project Manhours (Projected and Actual)
(2) Total Project Dollars (Projected and Actual)

PEF-CR3-0701



> Deliverable Document Progress
AREVA will maintain two curves:

(1) Number of scheduled draft documents vs time

(2) Number of delivered draft documents vs time

Monitoring

16
PEF-CR3-0702
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Issues and Restraints Progress

—o— Total IRs
—a— Closed /Rs

Issues and Restraints

50505050
ONANN ™~

5/1 J0 JoquinN

L002/0L/L
L00¢/¢/L
900¢/.L2/c}
900¢2/0¢2/cl
900¢c/EL/CL
900¢2/9/¢1
900¢c/6¢2/1 L
900¢c/ec/i L
900¢/SL/L L
9002/8/1 1
900¢/L/L 1L

Q
et
«Q
a
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CONFIDENTIAL
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Pricing Options

CONFIDENTIAL

> Time and Materials
e
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Executive Review Meeting

Measurement Uncertainty Recapture Power Uprate

October 16, 2006

PEF-CR3-0709
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Executive Review Meeting
Agenda

Introductions
Project Goal

Key Decisions to be Made
+ Agree on Goal (Fuel schedule to support SER)
+ Recommended Power Level

Schedule

Issues and Restraints

Metrics and Performance Indices
Action ltems

Summary and Conclusions

PEF-CR3-0710



MUR Project Goal

> Complete installation of Caldon and support
equipment and obtain NRC SER by end of
November 2007.

Increase power by 1.6% and 12 MWe to 14 MWe

PEF-CR3-0711



Key Decision - Project Goal

Current evaluation and modification schedule
supports an LAR submittal in May 2007.

Current schedule supports a possible NRC SER
at the end of November 2007.

Current fuel analysis and review schedule
supports an SER sometime in 2008.

Action Required — Improve fuel analysis and
review schedule.

PEF-CR3-0712



Key Decision - Recommended Power Level

> It is recommended that power level be increased
1.6 percent to 2609 MWt. (requires installation of
more accurate RTDs)

> Justification

+ Preliminary uncertainty calculations show uncertainty of
0.44 % without thermocouple replacement.

+ Replacement of thermocouples reduces uncertainty to
about 0.35 %.

+ Choosing a power increase of 1.6 % provides margin.

PEF-CR3-0713



License Amendment Request

13-0ct-06 14:00

License Amendment Request 1000064 |25y 07 I e— e
AM000  System Interviews 100% 10-0ctDEA 13-Oct06A | | E E
Z , e a a
A1010_ Initial Walkdowns 100% 10-0ct06A |13-0ct06A | |
A1020 NSSS Analysis for LAR 0% 170006 | 3idandl | | {is for LAR
A1030 | BOP Analysis for LAR 0%  17-0ct-06" i31-Jan—D?M ; s for LAR .
| i E P i
A1040 ' System Reviews 0% 17-Oct06*  15-Feb-07 v = Tz Systbm Heviews !
At050 iProgram Reviews 0% 517-0(:1-06‘ %15—Felr07 i [= : l_?_r_qgram?-'leviews i
'AT00 ;LOCA MSE 0% 17006 2Mard? | | d LOCA MBE
AT0T0 | Submit LAR fo CR-3 % | BT || Submit LAR 1o CR3 |
! f | | | |
A1080 |Review LAR 0% . 26:Mar07  25-May-07 i : Review! LAR
A1090  Submit LAR to NRC 0% 1 26-May-07* i - SubmitiLAR to NRGC
| i i i 5
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~ Caldon ECs and Installation 13-Oct-06 14:05
— [stan; Finis ~ o

‘ |:5./0ct N
aldon ECs and Installatic " R
A1100 | Procurement Specification 9% f1()-0ct-[)ﬁuﬁ\ 31-0ct-06 E ;] Procu;:ement Spec:gﬁcation E E 5 E E
A1110 | Requirements 0% 01Nov06 |29-Decl6 Requirem@ints |
A1120 | Prepare EC Package D%  :01-Dec06* |30-Apr-07 % i E Prepaihe EC Packaé;e : é
A1130 | Prepare Affected Documents 0% :Oi-DéE-hG' 30-Apr-07 Prepai[e Affected Diocuments
AT140 | Review EC Package i ”"6%””66‘1’-’1&&5}07* 31-Jul07 | Revie\fw EC Packag;:e
A1150 | Approve EC Package 0% 7M01 :Aug-07’ 15-Aug-07 | E[_App%ove EC Pacicage i E
AM60 | Prepare Work Packages 0% :01—Aug-07‘ 28-Sep-07 i i Prepare WEork Package%; %
- ATI70 | Manufacture Equipment 0% i’éi.b'&'ns' 31-Aug-07 o= = | Mnufacture E-;,uipmem
i | | | i e =
AT |Instal 0% 010l | 15Nov? | ! | 1nst%ll
A1190 | Testing and Closeout 0% ~";16-Nov-07 31-Dec-07 '-ﬁ Testing an%i Closeout

PEF-CR3-0715



MUR Preliminary Schedule

MUR Power Uprate Draft Lavel 1 Schedule
[Lv] o Task Name Start Finish 200
we OO O, - RN WO N S - H2 ] Hi
i E" Kick OFf Mesting Mon 91108 Wed 0113108 I T i
2 R s ﬁll "Enlulﬂ’oni"‘ - - ’ ) N Mon’iliiii T Wed 2
Tl . .
TR Compare System L B
I8 B T Perfom Sysiém interviews T T T T den wAE oA
LA | Prepare System Evaluation Regort I Mon 10N80B:  Wed 13107
TlE CR Gwner Acceptance | Wed 13167 1 \Wed 9287
] b T - T " Mon 9i8i " Ed gilor
& Mon gAE8 " Fr dnofis .
I1=8 iniendews - i © Mon iwEnBT  Fn 10306 '
VIR | ProgramReviews 77T T e e " Nion {B/E0ET  Mon 4730107 =‘ 7 '
77 (e | Ownier Acceptance ) T Tuesinry  FnEiied “ :
© | Fusl Analysts” T i Mon®M1N6 [ T FrigH4NT .m !
. i S e e . " H
Mon 120 H
ez Reioad PT Uprate . | Mon 1103108
17 LAR Preparation T e T Friefitoe” T Fri 11A6%07
W)Y Request NRE DodketPosition T T T o e "ifnﬁiiﬁlhﬁ'"; " FA 68108
W Frepare LAR Tue 10231708 1 Wed 2/20/07
7| = e e . I .
il ‘
LA | """ Uicensing information ta Licensing ior Review (LAR, TS, FSAR Changes) " Fhu 107 Mon 473157
THET(E " CR3 LAR Tnhouse Review T T T T T T T T T Y pon 4nBing T Wed 54807
WA submit LARfor MUR g NRC T " ) el SABNT T Wed 57607
E Respond tn NRC RAis - : Wed 81807, Fa 11716107
R NRC 8ER ’ © Fdunemrl | Fhnngnt '
27
b} - :
R Chamer Acceptance wion 4130607 !
AT | Procurement T T T - - - Won 0716008
kil " Prepare Caldop BO T T T T T o '
a7 Pracure Caldon
E . Prepare Calculation Package Madifications ’
BE ] "Owner's Acteptance T
3T |Precedure Modificationy - T "MondMBIT “Wad 8Fii07 . ;
“MIE4 | EDED Madiicaions N Mon4i607,  Wad 8Hin7
A Siimulator Modifications f
iy . . :
1 £
47 E “Prepare Cutling and Welding Work Packages for Caldon Equipment 1
BN 'P’r‘é;‘;éié'é‘a’ﬁig Pull Work Packages ™~ "7 T T ‘ \
A\ | Prepare Yenmation Work Patkages at Compuier and Caldon Eq. .
Eaiir) install Cabies (Non Outage Adivity) T
A | aio :
A7 E ; Wed T0ATDT " Thu 1i715/07 i
WUIEY | stanup and Testing ’ ’ 7 : w.d 1on1m ' Mon 1gp1n7 : i
TATIEY | Closeeut ’ ! Mon 120107 . Thu 101K08 i !
Page 1
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Issues and Restraints List

> SE01-0154 Issues and Restraints from 2568 MWt

14 items were identified as part of 2002 uprate. It
Is expected that these have all been resolved. We
have verified resolution of about 10.

PEF-CR3-0717



Issues and Restraints List

ICS — Will require software modification to
Triconex equipment — Recommend that Progress
Energy do this EC. |

Main Steam Thermowell — Jet impingement shield
is located over thermowell location.

HELB analysis (outside containment) was
performed at 2568 MWH.

FDMIS version 1.7 or 1.8 will require installation
in the summer - fall of 2007 for testing purposes.

10
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Issues and Restraints List

Fuel Schedule does not support November 2007
SER

Early LAR submittal
Appendix R analysis was performed at 2568 MWt.

FAC analysis is limiting at feedwater pipe to
feedwater ring header location.

Heat balance pump heat.
Progress Energy support team identification.
> Verify Progress Energy will perform installation.

11
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Metrics and Performance Indices

> AREVA will develop a set of performance indices
by 11-17-06

> Suggested indices include:

+ Budget performance

+ Deliverable document progress
+» Issues and restraints

s+ Earned value

** Quality

s Safety

12
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Action Items

> Action ltems from September 13, 2006 Meeting

See attached

14
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Summary and Conclusions

> No Show Stoppers Have Been Identified.
> Support for Interviews Was Excellent.
> SER Schedule Is Tight, but Achievable.

15
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