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LICENSEE: Arizona'Public Service Company R

FACILITY: Palo Verde Nucléar ‘Gehérating Station, Unit Nos. 1, 2, én’d 3

SUBJECT: SUMMARY OF MEETING HELD ON APRIL 7, 1999 TO DISCUSS FUTURE
ACTIVITIES AND LICENSING ACTIONS g

On April 7, 1999, the NRC and the Palo Verde Ilcensee Anzona PubhctSerwce Company, met
in Rockville, Maryland to discuss licensing actnons and several issues related to future activities
planned by the licensee. The four topics discussed during this meetlng were (1) a proposed
revision to the technical specifications to preclude double: sequencmg of safety-related loads,

(2) the plans to replace the Palo-Verde Unit 2 steam generators in 2003,(3) the development of
on-site capabilities for conducting fuel reload ‘analyses, and (4) the status of the dry cask
storage facility design at the Palo Verde site. Attachments 1 through 4 are the lists of
attendees for each of these topics, and Attachments 5 through 8 are the slides used by the
licensee in their presentatlons oo

It was agreed at the conclusion of the meeting that the staff and the licensee will maintain '
communication as developments arise on these issues
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

April 19, 1999

LICENSEE: Arizona Public Service Company
FACILITY: Palo Verde Nuclear Generating Station, Unit Nos. 1, 2, and 3

SUBJECT: SUMMARY OF MEETING HELD ON APRIL 7, 1999, TO DISCUSS FUTURE
ACTIVITIES AND LICENSING ACTIONS

On April 7, 1999, the NRC and the Palo Verde licensee, Arizona Public Service Company, met
in Rockville, Maryland to discuss licensing actions and several issues related to future activities
planned by the licensee. The four topics discussed during this meeting were (1) a proposed
revision to the technical specifications to preclude double sequencing of safety-related loads,
(2) the plans to replace the Palo Verde Unit 2 steam generators in 2003, (3) the development of
on-site capabilities for conducting fuel reload analyses, and (4) the status of the dry cask
storage facility design at the Palo Verde site. Attachments 1 through 4 are the lists of
attendees for each of these topics, and Attachments 5 through 8 are the slides used by the
licensee in their presentations.

It was agreed at the conclusion of the meeting that the staff and the licensee will maintain
communication as developments arise on these issues
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Mel B. Fields, Project Manager, Section 2
Project Directorate IV & Decommissioning
Division of Licensing Project Management
Office of Nuclear Reactor Regulation
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Palo Verde Generating Station, Units 1, 2, and 3
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Mr. Steve Olea

Arizona Corporation Commission
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Mr. Aubrey V. Godwin, Director
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P.O. Box 52034

Phoenix, Arizona 85072-2034

Mr. John C. Horne, Vice President
Power Generation

El Paso Electric Company
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Southern California Edison Company
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Salt River Project .
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Scottsdale, Arizona 85251

Terry Bassham, Esq. .
General Counsel

El Paso Electric Company
123 W. Mills
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Mr. John Schumann

Los Angeles Department of Water & Power
Southern California Public Power Authority
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Los Angeles, California 80051
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Senior Vice President, Nuclear
Arizona Public Service Company
Post Office Box 53989

Phoenix, Arizona 85072-3999
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DISTRIBUTION FOR APRIL 7, 1999 MEETING WITH ARIZONA PUBLIC SERVICE COMPANY
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MEETING ATTENDANCE

PALO VERDE NUCLEAR GENERATING STATION
DOUBLE SEQUENCING OF SAFETY-RELATED LOADS
NRC/APS
APRIL 7,_1999

ARIZONA PUBLIC SERVICE COMPANY

Scoft Bauer.
Paul Crawley
Scott Burns
Harvey Leake

NRC

Mel Fields

Jim Lazevnick
Dale Thatcher
Stuart Richards
Steve Dembek

ATTACHMENT 1




MEETING ATTENDANCE
PALO VERDE NUCLEAR GENERATING STATION, UNIT 2

STEAM GENERATOR REPLACEMENT

NRC/APS
APRIL 7, 1999

ARIZONA PUBLIC SERVICE COMPANY

Scott Bauer

Paul Crawley

Paul Clifford

Carl Churchman
Richard Bernier
Rosemary Fullner

Ram Prabhakar

Sushil Daffuar
Mohammad Karbassian
Kevin Neese

ABB

Rick Bradshaw
Bill Gardner

NRC

Mel Fields
Cheryl Beardslee
Gene Imbro
Chu-yu Liang
Steve Dembek
“Arnold Lee

ATTACHMENT 2







MEETING ATTENDANCE
PALO VERDE NUCLEAR GENERATING STATION

FUEL RELOAD ANALYTICAL CAPABILITY
NRC/APS

APRIL 7. 1999

- ARIZONA PUBLIC SERVICE COMPAN

Brian Hansen
Scott Bauer

Paul Crawley
Rosemary Fullner
Ram Prabhakar
Bob Bandera

NAC International

Alton B. Auril
NRC

Mel Fields
Steve Dembek
Larry Kopp
Tony Attard
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-MEETING ATTENDANCE
PALO VERDE NUCLEAR GENERATING STATION

PROPOSED DRY CASK STORAGE FACILITY

NRC/APS
APRIL 7. 1999

ARIZONA PUBLIC SERVICE COMPANY

Bob Bandera
Scott Bauer

Brian Hansen
Paul Crawley

NAC International

Alton B, Auril
NRC

Mel Fields

Steve Dembek

Tim McGinty

Susan F Shankman
Stephen O'Connor
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Agehda

¢ Substandard Voltages

+ Double Sequencing

¢ Offsite Power Circuit Operability

¢ Completed Actions

¢ Proposéd Technical Specification
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Timeline

1993 1994 1995 1996
Q1]Q2iQ3|q4a|q1]|Q2|Q3|qs Q2 q‘s

\ Substandald Voltage

A D.ouble Se quen;:ing :

Plant Mqdifications Approved
A Temp T.S. ChHange

PV Grid Vojtage Study A

PV Engineering Grid Vdltage Modeljng A
Offsite Hower Cpera bility Preserjtation A

NRIC Follow up Letter

Plant Modifications Cor

Tech Spe







Palo Verde Offsite Power
Normal Operation

Westwing 1 Westwing2 Kyrene North Gila Deve'rs
A 525 KV East Bus A A A
. | " I | I l
J ) D) D D )
5 5 oS -
I~ ~ =
D ) D) ) D)
(I 525 KV West Bus | l | . |
»  Unit 1 Start Up , Unit 2 Start Up Unit 3 Start Up
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- Simplified U1 Single Line Diagram

Switchyard 525KV

—1— — * ——
( U-3 Startup . ] U-2 Startup
rp a's | | N rT\
. _ .
13.8 KV @ f![“ ain 13.8KV|

AN lA’nit'l'
Common uxiliary  Common
Load ' m m . Load

D) C
13.8 KV [ 13.8 KV

[] ' ] H

5 = eI < X
H 1

Ju Q. 1 House House temmmee ! uu
ESF A Load Load N ESF
> 416KV 416 KV§ !

F Emergenc il
" _4sov @ Diesel @ aov._ T

Generator
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Actions Taken |

Restrict switchyard normal operating range.
Implemented LCO/Admin Controls
Replaced DVR’s with more accurate relays
Revised Class 1E transformer tap settings

- Unit 1 control room low voltage alarm
Trip of WRF load on SIAS and low voltage
Replaced Class 1E control power transformers

¢
¢

¢

¢

+ Upgraded Unit 1 switchyard voltage meter
¢

¢

¢

+ Relocated CEDM fan sequence step







1993 1994
Q1]Q2|Q3]Q4{Q1|Q2|Q3|Q4

Substandald Voltage

Double Sefjuencing

A Plant Mddifications Approved

A Temp T.S. Change

PV Grid Vojtage Study

PV Engineering Grid Vditage Modelj

Offsite Hower Operability Presei

NRC Follow up
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NRC Letter
October 8, 1997

o Provide the basis for concluding that PVNGS will
be operated in accordance with the requlations

® Provide an analysis of the risk impact of the
proposed administrative controls

© Review the Final Safety Analysis Report to verify

that it adequately describes the plant as it relates =

to degraded switchyard voltage and double
sequencing
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2
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Compliance With Regulations

+ 10CFR50 Appendix A: General Design Criteria

“Provisions shall be inc_luded to minimize the probability
of losing electric power... as a result of... the loss of
~ power generated by the nuclear power unit’ (GDC 17)

+ 10CFR50.36(c)(2): Limiting Conditions for
Operation -

Offsite power source is Inoperable when it “does not |
have the capability to effect a safe shutdown and to
mitigate the effects of an accident” (RG 1.93)

- -
Bl
-







Proposed Tech Spec Revision

+ Enhances compliance with RG1.93
¢ Establishes LCO |
.« Involves monitoring of key parameters
+ Establishes required actions
o “Administrative controls”

+ Establishes required completion times
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Both offsite circuits available

One offsite circuit unavailable

Both offsite circuits unavailable







" LOCA/ Consequential LOOP

+ LOCA effects cause tripping of the degraded
voltage relays (DVRs)

+ Causes transfer of safety bus from offsite circuit
to diesel generator |
+ When this vulnerability exists, the offsite circuit...

o lacks the capability to mitigate the effects of an
accident

« Is therefore inoperable per RG 1.93 definition

-
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+ Voltage changes at safety buses
+ Voltage could drop into DVR trip range
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Voltage Is Affected By...

~ voltage at safety bus

—F

_%

Change in grid voltage support

Automatic fast bus transfer

Addition of

emergency loads
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Enhanced TS Approach
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- 3.8.1G Completion Time

- ¢ LOCA / Consequential LOOP results in double
sequencing ~ |

¢ Could have adverse effects on both trains

+ 1 hour action is appropriate







Alternative 3.8.1G Actidns

-+ Restore operability
o Reduce post-trip loading
* Remove loads
* Block fast bus transfer
. Increase post-trip switchyard voltage
o Modify grid parameters .
+ Or reduce level of degradation
o Transfer to DG

¢ Or shut down
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Critical Parameters

¢ V,(DVR trip voltage)

o Nominal DVR setting = 3744 V (90% of 4160 V)
o Loop uncertainty taken into account
« Reset characteristics taken into account

¢ V, (steady-state voltage during event)
_« Is not observable before-hand

» Cannot be predicted by conventlonal relay scheme
« Can be calculated |
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.






Calculation of V,

RE-TRIP

- | » 525 KV line status
e Grid loading
 MVAR supply

e PV status

.
‘e
. - -
ey v e v e - vyt e s - g
ST SR TN IR

S LA T

.

POST-TRIP

-

e i whi

“Switchyard
Voltage

e
i

?
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P 2 . et 2 st
e Tk pa

* Bus lineups
» Fast bus xfr status
» Auto load shed

e Equipment status
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Calculatlon Results for

535 14—

V.=V,

530 -

(92

N

()]
3

swyd voltage
(kV)
o1 oL
a 3

50

loading (MVA)

' !
.

60

70

¢ Unit 1
m Unit 2
A Unit3







Proposed LCO Limit -
535
530 -
) —
8 . 525 4—— Acceptable —=
"6‘ g - -
> ¢ 520 - - ST — M —
ST -~ Ao m g Unit 1
> 515 e R Y e
7)) - - A ¢6. _ m Unit 2
510 4= Ag-— Unacceptable |-|  aunits
505 — A ; |
40 50 60 70
| loading (MVA)







Simplified Method

+ Post-trip switchyard voltage (kV)
- o Consider pre-trip grid / PV conditions
« Select épprOpri_ate value from TS B3.8.1
¢ Post-trip loading (MVA) |
« Consider bus alignments and auto switching
« Total applicable values from TS B3.8.1

¢ Acceptance criteria: MVA <2 x (kV - 490}







Risk Impact

+ Implementation of LCO 3.8.1G reduces risk
« Monitors operability status of offsite circuits.

« Minimizes vulnerability to LOCA / consequential LOOP
scenario (i.e., double sequencing )

-+ Automatic actions are not warranted
o Stability of plant and systems not an issue
« Vulnerability time usually short
« Automatic actuations would create additional risks
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Low Switchyard Voltage Events

100

016 3 1 o momentary
. 0.18 .
99 , 519.75
2.5 < Duration, in minutes
98 - - 514.5.
1995 1996 1997 1998
% | kV

+ Probability < 525 kV = 12 min./4.25 years = 5E-6
¢ Xaccident frequency (= 1.5E-2/year) = 7.5E- 8/year







UFSAR

~ + Time delay of DVRs (31.8+ seconds)
« Design criteria based on 12/12/77 NRC letter

« Prevents spurious actuation during RCP starting

"« UFSAR statement deleted:

The allowable time delay, including
margin, does not exceed the maximum time

delay that i1is assumed in accident
analyses.
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Undervoltage Relay Characteristics |

5000
4500
4000
3500
3000
2500
2000 -
1500 -
1000 -

—Loss of Voltage
-—=Degraded Voltage

voltage

0 20 . 40 60

time (seconds)

.







Key Parameters

will not
actuate

voltage |
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Integrated Solution

+ Plant Modifications - Upgrades complete

+ Implementation of TS 3.8.1 G
« LCO based on calculation results
* In-plant electrical distribution system
* Grid voltage response |
« Low switchyard voltage - Infrequent event
« LCO Actions - Balanced mitigation of risk

+ Maximum Offsite Power Operability - Avalllablllty
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MEETING SLIDES






- Palo Verde
Steam Generator Replacement
And Power Uprate Project’

Presentation
- To The -
Nuclear Requlatory Cqmmissibn

April 7, 1999

L




- 3 - w - . L R o ~ . . N - - - - e B
.
v
N >
» © .
. v
. "
. *
»
.
. R
“
.
»
.
)
. .
¢
. “
.
. @
)




~ Palo Verde Steam Generator
Replacement And Power Uprate Project

Project Status

~ Carl Churchman
SGR Project Director







Meeting Objectives

+ Update of activities since October 1998
“meeting -

+ Provide integrated schedule

+ Provide status of fabrication activities
+ Discuss project oversight

~ + Discuss transportation plans







Meeting Objectives

+ Provide status of installation plans
+ Discuss status of safety analyses
¢ Discuss structural evaluations

¢+ Review future activities
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Recent ActiVitiés

+ RSG fabrication started
¢+ CENTS benchmarking

+ Transportation route survey completed

¢+ Installation contractor chosen







Visits To Other Utilities

+ Braidwood - October 1998
« Observed SG replacement activities

¢ South Texas - October 1998

. Discussed SG replacement project organization and
engineering programs

+ Korea - January 1999 -

o Discussed operating experiences of recent
ABB-designed steam generators |







PVNGS Unit 2 Steam Generator Replacement Project
Integrated Level One Schedule for RSG & Power Uprate

1997 | 1998 1999 | 2000 . 2001 T 2002 | 2003|2004

3 ] 4 | + 1 21 3 1 4«1 171 20137 a | 1] 2131 4 +71] 2137 4 101 213101 a ] 171 21314111 27]
Phase | . 12199 Phase Il 1/01 Phase il , ‘
Ju9r IFAXEN S NTTN AL KL VO LIRS TR N ORI TS D IR LTS AT AT AOTI NSRS O o PRI 2 U RAOUCSIAA TR ICLE LT IIOLTT. 30 30 $1E 4T T i DN LU A VLI 1203
Contract
?:m Design & Document Phase Fabrication of RSG's/Ansaldo Energia s.p.a. in Milan, italy
12197 50
10/98 ) R
Signed Transportation
Contract With Fagioli _ . Transport to Venice
399 € S T Y R N L R e e e R R e T S T AT g 5102
Transportation Phase
502 QRN 02
Uprate Scoping Study NRC - RSG's Antive At PVNGS
45 GREENERD 593 Upcate $9/02 .
APS & CE RSG/ Uprate Engineering Analysiss‘bm“a’Complele Engineering Analysis - :
1200

6/00 NRC Evaluation /Approval of Uprate Submittal
6200 QRS 602

i _ RSG & Power Uprate Modification Engineering & Installation
4759 R 12/03

) LPFW Heater Eng. U2R10 - LPFW Heater Installation U2R11 - LPFW Heater Installation
199¢ . ® 12,00 302 @emmdg 502 903 @ussmmmng@) 12/03 <
Spray Pond Temp Transmitter Uprate Eng. Spray Pond Temp Transmitter Uprate Installation
1101 Quemesmmssssnmmmme) 501 © 302 @uuweng 502
Main Transformer Cooling Eng. Main Transformer Cooling Installation
101 @uamssssssg) 6/01 3/02 @l 502 .
HPSI Flow Orifice Eng. HPS! Flow Orifice Modificatior
502 @e——— 3/03 9/03 @ummmnad) 12/03
Signed Installation ED Control Valve Eng.  ED Control Valve Installation
Phase I Contract : 1210.;_6’00 935-12,03
With Bechtel
4
3/99

Site Preparattions for Installation _
3/ A 12/03

U2R8 - Laser Piping Templating U2R9 - Design Verification Walkdowns " U2R10 - Bio-shield Wall Mods U2R11 - Replace SG's
V99 @@ 5139 10/00 @uug@ 11/00 302 @@ 502 S3 Commmeng@ 12103 .
Final Design For Bio-shield Wall Mods
g @302
Design and Construct Old SAG Facility Instaliation Final Engineering & Package Preparation
0@ @501 “2@ @5 "

Install Protected Area Access - North Side
801 @mee———) 2102

Y & Y °
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'RSG Fabrication Status

"+ Tubing.-
. Sandvik of Sweden chosen to supply tubing

« Procedure preparatlon to be complete in
May 1999

. Fabrication to start in July 1999 and will
complete in April 2000

o4 ‘,ALO VERDE







RSG Fabrication Status

"¢ Tubesheet #1 |

« 1-600 cladding (two passes) and UT testing of
horizontal surface complete

o Next step is stainless cladding of vertical portlons

+ Tubesheet #2

o [-600 cladding (flrst pass) of horizontal surface
complete

+ Tubesheet drilling to start Sept/Oct 1999







"RSG Fabricatioh Status

+ Transition cone |
o All six pieces have heen cut to size
« Four of six bent into shape |
. Third cone sector being machined for weldmg

¢ Stub barrel
| » Stub barrel rolled
o Vertical weld complete

« Weld buildup for nozzles/handholes (10) in progress -
three complete

-
! “ R
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- RSG Fabrication Status

+ Lower Shell |
. Several plates have been received
« Will be prepped and rolled in next few months o

+ Primary channel heads
'« Ordered from Japan Steel Works

+ Four feedwater nozzles received at Ansaldo







Oversight Organization

Senior Vice
President,NucIear

Director, S.G. . Director, Nuclear
Replacement Project ' : Assurance
B

RSG Section  Senior Project Senlor
Leader :"| Quality Manager Quall(txmri-'.anng)meer
Senior

Metallurgical Engineer

(Milan)
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Oversight Activities

+ Oversight organization.
+ Residents in Milan
« Filing daily and mo_nt‘hly reports
» Discovered several nhon-conformance items
¢ Conducted assessment of Ansaldo
« Ansaldo working to strengthen:
* Continuing training program
* Design control/design interface issues
* Computer software control issues







Oversight Activities

+ Ansaldo also working to 'strengthen prbceSS for
self-identification of problems |

¢ Other QA activities

"« Visited Braidwood in June and October 1998
» Audit of ABB engineering (Chattanooga) in May 1999
o Audit of ABB engineering (Windsor) in August 1999
« Audit of Ansaldo in June 1999 - |
» Wisconsin Public Service Corp. will participate
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RSG Transportation

¢ Completed detailed route survey from
Puerto Penasco Mexico :

+ Held meetings with various
environmental and transportation
officials in both countries







RSG Installation

K Bechtel chosen as contractor for the
followmg RSG installation work:

« Prepare mods and 50.59 for installation

» Onsite RSG transportation
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- Safety Analyses
¢ CENTS Code

+ ECCS performance analysis

+ Containment subcompartments
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CENTS Code |

+ CENTS will be the primary tool for Chapter
15 non-LOCA transient analysis at PVNGS

¢ Currently running benchmark cases for
LOCV, MSLB, SGTR

¢+ Benchmarking shows that CENTS is
correctly modeling the events |

+On schedule for June 2000 CENTS toplcal
report submittal







'ECCS Performance Analeis

+ PVNGS Analyses of Record (AOR) is based on
- core power level of 4070 MWt (3990 x 1.02)
"+ No explicit analyses are scheduled for this project
+ ABB will demonstrate that the RSGs resultin
increased margin of safety compared to the AOR

¢ The LBLOCA, SBLOCA and long-term cooling
analyses in the AOR remain applicable







Containment Subcompartments

+ Leak Before Break (LBB) considerations
« Original subcompartment pressurization analysis was
based on double ended break in RCS pipe
« APS subsequently received SERs to allow LBB for
RCS piping
« Reactor cavity and SG compartments do not provide a
containment related function

« NRC LBB guidance eliminates the need to consider
double-ended break of RCS piping to evaluate reactor
cavity and SG subc_ompartment structural design







Containment Su'bc'ompartments

+ Reactor cavity |
« There are no branch lines connected to RCS
« Further analysis not needed |

¢ SG subcompartment
o Largest branch line will be analyzed

« Analysis is expected to demonstrate that original
calculation remains bounding







Containment Subcompartments

+ Pressurizer subcompartment

_« The pressurizer surge line has not been excluded from
the design basis as a result of relief granted due to
LBB considerations of RCS piping

o Effect of power uprate on pressurizer subcompartment
analysis will be assessed




[y
'




Structural Evaluations

+ Entire reactor coolant system (RCS)
¢ RCS branch lines

¢ Secondary piping affected by replacement steam
generators (RSGs) and power uprate

+ Sampling and instrumentation nozzles

-
|
Q - e







Structural Evaluations

+ Re-evaluation of RCS™ o
~« Normal, upset, emergency and faulted operation
« Impact of affected transients (if any)

« Impact to seismic analysis due to additional weight of
RSG .

e LOCA and jet impingement due to RCS branch line
break and secondary high energy line break (HELB)
inside of containment







Structural Evaluations

+ Re-evaluation of RCS branch lines

 Deadweight, thermal and seismic anchor motion

. LOCA anchor motion and dynamic seismic analyses
o Verification of HELB locations

. Pipe whip and jet impingement evaluation

« Fatigue evaluation of Class 1 piping







- Structural Evaluations

+ Re-evaluation of secondary piping
. Deadweight, thermal and seismic anchor motion
« LOCA anchor motion and dynamic seismic analyses
» Pipe whip and jet impingement evaluation
- o Water hammer/steam hammer as applicable

. Arbitrary intermediate breaks on the main steam line
will be eliminated

o

. N li% ] -







~ Structural Evaluations

+ Re-evaluation of instrument and sample lines
o RSG nozzle adequacy will be assured
o Limit loads to no greater than existing installation
* Keep tubing supports similar to existing installation

« RCS nozzles will be re-evaluated for the total loads
from RCS evaluations and LOCA analysis
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Licensing Submittals

+ June 2000
o Chapter 15 analyses
« Most of Chapter 6 analyses
« CENTS Topical Report

+ December 2000
» Seismic analysis of RCS branch lines
« EQ evaluations

.« Remainder of Chapter 6 analyses




* | Potential Technical
+ Definition of Rated Thermal Power

setpomt
¢+ Peak containment pressure

+ Operating range for cold leg -
- temperature at 100% power

Specification Changes

+ Low SG pressure reactor trlp and MSIS







Power Uprate Licensing Reports
¢ ‘NSSS licensing reporf outline

+ BOP licensing report’outline‘







RSG Report And 50.5_9‘0utline
e RSG deéign ‘

¢ rRSG fabricafion

+ Safety evaluation
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Refueling Outage Activities

+ U2R8 - Spring 1999 ‘
o Laser templating of piping in containment
« UT RCS piping to verify thickness |
« Measure roundness of equipment hatch
« Optical measurement of SG snubbers
« General walkdown of containment

"+ U2R9 - Fall 2000
» Design verification walkdowns in containment

"
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Refueling Outage Activities

~ + U2R10 - Spring 2002
» Replace 2 feedwater heaters

~ « U2R11 - Fall 2003
 Replace 4 feedwater heaters
« Bio/shield wall modifications
 Replace steam generators




POWER UPRATE BOP LICENSING REPORT

**DRAFT**

EXECUTIVE SUMMARY

1.0 BOP Program Description

1.1

_y_x_x_x_x_\_;_x_x._\_x.a_\_x_x_x_x_s
- - - . - . L] . . . - . e = - . L) .
._x._\..\_\_\_\_x_x._x...\(om\]cn(n.uml\)

OCONOOTAPLWN-20

1.20

(040299 12:42 PM

BOP Program Overview
Condensate and Feedwater
Circulating Water

Main Turbine

Main Turbine Auxiliaries

Main Generator and Auxiliaries
Main Steam

Component Cooling Water
Essential Cooling Water

Spent Fuel Pool

LPSI/HPSI

Aucxiliary Feedwater System
Containment and Subcompartment Analysns
Post LOCA Hydrogen Generation
Electrical Equipment Qualification
Radiological Assessment
Containment Ventilation

Auxiliary Building Ventilation
Misc. Mechanical Reviews

1.19.1 Turbine Building'-HVAC Systems
1.19.2 SG Blowdown Processing Systems
1.19.3 CVCS Piping and Supports

1.19.4 Radwaste Systems

1.19.5 Secondary Side Water Chemistry
1.19.6 Secondary System Piping and Valves
1.19.7 . PVNGS MOV Program

1.19.8 Low Temperature Overpressure Protection (LTOP)
Misc. Electrical Reviews

1.20.1 Main Power Transformers

1.20.2 Condensate Pump Motors

1.20.3 Diesel Generators

1.20.4 Startup Transformers

1.20.5 Station Blackout

1.20.6 . Isophase Bus

1.20.7 Reactor Coolant Pump Motors

1.20.8 Station Service Assessment

1.20.9 * Unit Auxiliary Transformer

1.20.10 Grid Stability






1.21

1.22
1.23
1.24

*DRAFT*

Misc. 1&C Reviews

1.21.1 Condensate Pump Minimum Flow Control

1.21.2 SG Feedwater Pump Minimum Flow Control

1.21.3 SG Feedwater Pump Net Suction Pressure Alarm & Trip
1214 Steam Generator Water Level Control System

1.21.5 Heater Drains Control

1.21.6. Hotwell Level Control

1.21.7 Steam Bypass Control System

1.21.8 Reactor Power Cutback System

‘Environmental Impact Evaluations

Spray Pond System
Control Room Habitability

2.0 CONCLUSION

3.0 REFERENCES

O402/99 1242 PM



- - B oo e . N u ~ . Soe e E e s
3
.
.
.
"
=
P

¥
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MEETING SLIDES
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Purpose

¢ Progreés - 1998
—In-House Reload Design | |
—Clad Testing Program
— Spent Fuel Storage |

—Unit 2 Steam Generator
Replacement/Power Uprate .

— Models and Methods

)
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Purpose

+ Current and Future Projects
— Spent Fuel Storage

| o Boron Credit |

- Models and Methods

e Simulate . 3{;

o CENTS

o IDTH 4

— Fuel Performance

e PV Fuel Exams

¢ Crud/Corrosion

o Additional Exams Planned
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Boron Credit

+ Current Pool Capacity
— Unit 1 - 648 of 1034 Spaces Used |
— Unit 2 - 740 of 1033 Spaces Used
— Unit 3 - 664 of 1034 Spaces Used

+ Unit 2 Lead Unit - Lose Reserve Fall 2000

+ Submittal Expected May, 1999
— 1205 Useable Spaces |

— 4.8 w/o enrichment
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+ Approval Requested Dec., 1999
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Boron Credit

(Continued)

+ Unit Status - w/Boron

— 1205 Assembly Capacity
o 964 Useable Spaces & 241 Spaces for Reserve

" — Unit 3 Spring 2003
o Estimate 964 Assemblies Exactly

— Unit 2 Fall 2003
— Unit 1 Spring 2004
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- Models & Methods

Palo Verde Nuclear Generating Station

April 7, 1999
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Major Projects

V

T PR

+ CASMO/SIMULATE Topical

-

AR

+ CENTS Topical
+ 1D Thermal Hydraulics
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CASMO/SIMULATE

+ Replace

—~ DIT with CASMO-4
— ROCS/MC with SIMULATE-3
— Consistent Physics Codes in All Analyses

+ Used Throughout Industry
+ Extensive Benchmark -

+ Topical in Final Review

.
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CENTS

~ + Replace CESEC

- Improved non-LOCA transient model
— Code Approved By NRC
— Palo Verde Model Developed

+ UFSAR Chapter 15 ReanalyS|s

~+ U2 Steam Generator Replacement &
Power Uprate Analyses
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1D Thermal Hydraulics

+ Older Bounding TH Calculations

— Recent Flatter Core Designs
— 10CFR21 Defect Reported 1998

+ New 1D Model In Preparation
— Current Cycles & U2 SG Replacement/Uprate

+ Same Method, More Adverse Model

— New MDNBR Limit
— Eliminate rework & On-Line Penalties
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- RECENT FUEL

PERFORMANCE |

PALO VERDE NUCLEAR GENERATING STATION
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Background

+ Palo Vérde Performance |
. —18 Months - 36 Da'yw Outages
- 99% Production Factor
+ More Efficient Designs
— Checkerboard Strategy
— Fresh-against-Fresh Designs
+ No AOA & No Failed Fuel
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Recent Poolside Observations

-+ U1C7 - Spring 1998
— Visual Inspection Only
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— More Crud than “Typical”

¢ U3C7 - Fall 1998
— Visuals & Oxide Thickness

— More Crud/Oxide Than Previous
Lower Duty Fuel Rods







X3 e e
Palo Verde Action Plan

+ Enhance Core Follow
+ Investigate EPRI, Vendor Programs

"+ Additional Fuel Management Gmdelmes

+ Develop Inspection Plan . | i -
;
_ Decreased Number of Fresh Interfaces |

— Lowered Radial Peaking Targets
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One Cycle OPTIN Rods

Effect of Tenacious Crud on Cladding Corrosion
1 Cvcle Palo Verde OPTIN Fuel Rods

4 P3J321 at EOC-7

o P2J208 at EOC-7

Biased by Tenacious Crud .

Enhancéd Corrosion Due to
/ Tenacious Crud

Maximum Oxide Thicknegs

Solid symbols for rods affected by crud.

Rod Average Burnup, MWd/kgU
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®
High Burnup Lead Test
Rods

+ OPTIN Test Rods - High Duty in U3C7
+ Oxide Thickness

—On Prediction, First 3 Cycles

— Above Prediction, 4th Cycle
¢ Spallatlon

’ Expectlng Final Report from ABB
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Plans for 1999

+ Retain Current Guidelines

+ Explore A_dvanced Alloys

+ Continued Fuel Inspections
— Oxide Thickness Measurements
— Crud Sample Analysis

+ Model Development

— Chen Correlation into Reload
Assessment

— Oxide Calculations into Fuel |
Management
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Conclusions

+ Palo Verde Is Not Seeing Any |
~ Adverse Fuel Performance or Fuel
Failure

+ We Have Imposed More Restrictive

DeS|gn Criteria on Fuel Managements

+ We Have Questions We Are
Continuing To Investigate
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MEETING SLIDES
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Purpose
+ Status with NAC *

— Contract

— NAC Users Group

24 Srasn) o o L - 0 R kB B atm gy % al o, ¥
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+ Palo Verde Schedule & Major Milestones

% B SA TS

— Boron Credit
— Site Preparations

— First UMS Systems
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Boron Credit
+ Current Pool Capacity

~ Unit 1 - 648 of 1034 Spaces Used

— Unit 2 - 740 of 1033 Spa(ces Used
— Unit 3 - 664 of 1034 Spaces Used

¢+ Unit 2 Lead Unit - Lose Reserve Fall 2000‘
~ + Submittal Expected May, 1999
- — 1205 Useable Spaces

' — 4.8 w/o enrichment

+ Approval Requested Dec., 1999
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Boron Credit

(Continued)

+ Unit Status - w/Boron ,
— 1205 Assembly Capacity
o 964 Useable Spaces & 241 Spaces for Reserve |

— Unit 3 Spring 2003 |

o Estimate 964 Assemblies Exactly

— Unit 2 Fall 2003
— Unit-1 Spring 2004
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4 Yankee MPC Draft SER/CoC Issued

NAC Siatus

¢+ Supply Contract Wlth NAC
+ Initial Site Review by NAC Complete

R S, Sripfe T e A LT A NS Dy L, e ST, R Py E e .
AR Ss LI AR S OAR R R HE A A O

’ Draft UMS SER/CoC Scheduled Mid 1999
+ UMS Fabrication Planning Underway
+ NUPIC Audit of NAC and UMS Drop Tests
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NAC Users Group

+'NUTUG Subcommittees
- QA |

— Fabrication

) ‘6
-

— Operations
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+ Reviews of 1st RAI Responses
+ Preparing for UMS 1/4 Scale Drop Test
+ Review RAI Acceptance Letter Response







PVNGS Preparations 1999

+ ISFSI Site Being Cleared o
+ Berms Undér Construction
¢ Cask Load Pit Gate Seal RedeS|gn
+ Crane Testing | |

¢+ Cask Handling Evaluation
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Project Milestones

+ Facility Siting Completed Dec. 1997
+ Site Clearing Begun Fall 1998
+ Sign Supply Contract with NAC, Apr. 1999

+ Submit Spent Fuel Pool Boron Credit T.S. to
NRC, May, 1999

’ Draft SER for UMS Storage, Mld 1999
+ UMS Procedures Jan. 2000
+ Complete ISFSI DeS|gn Work, Dec 2000

.

. R £ B Ty T % AL UL I P,

I SR S TR R AP R R N
.

" . - "L‘ -4
7 : 2 .
N e e SR R A %’ﬁ R w"*"“ﬁ'?’ ATTEANEN NI T T SR S oo el T #10 e S DO A TR B NS A R TR ooIA R LT 375 s 307 43634




=

1



Progeci Milestones
(Continued)

+ Rule Making for UMS, mid-2000
+ Ancillary Equip. & Rigging, Jan. 2001
+ First Casks Delivered to Palo Verde Apr., 2001

¢ Facility Construction Completéd (initial set of
pads) Dec., 2001

+ Dry Runs, April 2002
+ Load Casks Beginning Sept., 2002
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New [ISG/issues

+ Fuel Burnup > 45,000 MWd/MTU

+ Storage of Fuel Assembly Inserts

+ Fuel Rod Buckling

+ Compliance with Codes and Standards
e ?Burnup Credit |

+ Technical Specifications
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