1)

%

e

‘November 19, 1999

FACILITY:  Entergy Operations, Inc.
LICENSEE: Arkansas Nuclear One, Unit No. 2

SUBJECT:  ARKANSAS NUCLEAR ONE , UNIT NO. 2 RE: SUMMARY OF
NOVEMBER 9, 1999, MEETING WITH ENTERGY OPERATIONS, INC.

On November 9, 1999, representatives of the U. S. Nuclear Regulatory Commission (NRC) and
-Entergy Operations, Inc. (the licensee), met to discuss a license amendment request to
increase the design pressure of the containment for Arkansas Nuclear One, Unit No. 2
(ANO-2). The licensee proposed this amendment request in conjunction with the ANO-2 steam
generator replacement planned for Fall 2000. This meeting was held at NRC Headquarters in
Rockville, Maryland. A notice of this meeting was issued on October 29, 1999. Enclosure 1 is

- alist of attendees. Enclosure 2 is the licensee’s handout used during the meeting.

The licensee requested this meeting to provide a technical presentation to supplement their
license amendment request which was submitted on November 3, 1999. The licensee
discussed the impact of the replacement steam generators on the existing containment
analysis, the results from the re-analysis, and the impact of these new conditions on existing
systems, structures, and components. The licensee described the applicable features of the
original licensing basis for ANO-2 and presented a summary of the computer codes utilized to
support their evaluation. This presentation closely followed the structure of the November 3,

1999, application and was designed as an introduction to facilitate the staff’/s/review.
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Arkansas Nuclear One

cc:
Executive Vice President

- & Chief Operating Officer

Entergy Operations, Inc.
P. O. Box 31995
Jackson, MS 39286-1995

Director, Division of Radiation

Control and Emergency Management
Arkansas Department of Health
4815 West Markham Street, Slot 30
Little Rock, AR 72205-3867

Winston & Strawn
1400 L Street, N.W.
Washington, DC 20005-3502

Manager, Rockville Nuclear Licensing
Framatone Technologies

1700 Rockville Pike, Suite 525
Rockville, MD 20852

Senior Resident Inspector

U.S. Nuclear Regulatory Commission
P. O. Box 310

London, AR 72847

Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011-8064

County Judge of Pope County
Pope County Courthouse
Russellville, AR 72801

Vice President, dperations Support’

Entergy Operations, Inc.
P. O. Box 31995
Jackson, MS 39286-1995

Wise, Carter, Child & Caraway
P. O. Box 651 ’
Jackson, MS 39205

Mr. C. Randy Hutchinson

Vice President Operations, ANO
Entergy Operations, Inc.

1448 S. R. 333

Russellville, AR 72801

May 1999
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Name

Chris Nolan
Bob Gramm
George Hubbard
Yong Kim
Richard Lobel
Kamal Manoly
Cheng-lh Wu
Frank Orr
Chu-Yu Liang
Dale James
Dennis Boyd
Jim McWilliams
Stan Haynes

. Doyle Adams

Al Buford
Larry Humphery
Roger Wilson

ATTENDANCE LIST

PUBLIC MEETING HELD NOVEMBER 9, 1999

Organization

NRC/NRR
NRC/NRR
NRC/NRR
NRC/NRR
NRC/NRR
NRC/NRR
NRC/NRR
NRC/NRR
NRC/NRR
Entergy Operations, Inc.
Entergy Operations, Inc.
Entergy Operations, Inc.
Entergy Operations, Inc.
Entergy Operations, Inc.
Entergy Operations, Inc.
Entergy Operations, Inc.
Entergy Operations, Inc.

Telephone No.

301-415-1320
301-415-1302
301-415-2870
301-415-2729
301-415-2865
301-415-2765
301-415-2764
301-415-1815
301-415-2878
501-858-4619
501-858-4616
501-858-4797
501-858-4658
501-858-4319
501-858-4335
501-858-5347
501-858-4305

Enclosure 1
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t Uprate
ISCUSS
Larry Humphrey
Stan Haynes
Doyle Adams
Roger Wilson
Larry Humphrey
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Containment Uprate Submittal

Introduction
Safety Analysis Impact

Structural Analysis Impact
Impact on Components
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t Uprate
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® Containment Uprate due to
Replacement Steam Generators

— supplier - Westinghouse
— safety analysis - ABB-CE

— changeout services - Bechtel
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t Uprate

pressure response increase

InMmen

— objective during design/analysis of
RSGs
— 2R15 (Spring 2002)

® Power Uprate (7-1/2%)
— containment post accident peak
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t Designh Pressure

inmen

in the margin of safety as described in
the bases of the technical

— concluded to result in USQ (reduction
specifications)

Increase from 54 psig to 59 psig
— change to licensing basis
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Safety Analysis Summary
Stan Haynes
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containment uprate
The Safety Analysis Meets the
Acceptance Criteria for Containment

— details impact of safety analysis on

Safety Analysis Impact
Design

® Enclosure 3
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® Acceptance Criteria
® Methodology
® Conservat
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IS IS

IS

Basi
— ANO designed per GDC criteria
tent with current des

ign

tent of the safety analys

remain consis
basis

apply to containment
—in

— specifically GDC 38 and 50 as they

Safety Analysis Impact

® Current Des

G,

Y 2 5 2 : %5933, 200373 > Loy Sy .y,

, Yovy 2303 »
s % B i b L i i i

SRR




IS

ing design basi

Imi

e containment spray system performance
« containment air cooler performance

- MSLB
— design evaluation

107.5% uprated thermal power
« LOCA

— all analyses performed at proposed
accidents

— postulated |
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t analys
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— Bechtel/Entergy Performed

* used approved methodology for blowdown
and reflood calculations
e origina

Containment Analysis
| conta

— ABB-CENP (NSSS vendor) supplied
blowdown data

Safety Analysis Impact

® Methodology
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[ Safety Analysis Impact

7

® Computer Codes Used for LOCA
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Safety Analysis Impact

NUREG-0800, Rev 1

March 12, 1998

Letter 2CNA039802

MSLB Blowdown

iuon

to SG

® Computer Codes Used for MSLB
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| ANO-2 SER
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Or

Response Analysis

Containment

Containment Response Analys

Safety Analysis Impact
® Computer Code Used for

COPATTA
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 suction leg
 discharge leg

— double ended slot breaks in
 hot leg

Safety Analysis Impact
® Break Spectrum - LOCA
—102% uprated power
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power levels except 0%
— for 0% power break size reduced to

~ prevent moisture carryover

thermal power
— guillotine break considered for all

afety Analysis Impact
® Break Spectrum - MSLB
— power range - 0% to 102% uprated
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 reflood and post-reflood phase

* long-term cooldown
— containment response

® MSLB Methodology

— mass and energy analysis
* blowdown phase

— mass and energy analysis
— containment response

Safety Analysis Impact
® LOCA Methodology
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by NRC in other applications
— ANS/ANSI 5.1-1979 +20 decay heat

froth calculations
— this methodology has been reviewed

— FLOODS3 replaces FLOODMOD2 and

Safety Analysis Impact
® Reflood and Post Reflood
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* reactor vessel

* fuel

* internals
— CONTRANS used to develop residual
energy additions from RCS/SG

— CONTRANS used to develop heat
addition from

Safety Analysis Impact
® Long-Term Cooldown
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Safety Analysis Impact

IS

t Analys

iInmen
— COPATTA used to determine

containment pressure and temperature
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* Branch Technical Position ASB 9-2 decay
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lat

— RELAP5/MODS3 used for FW addition
® MSLB Containment Response
— COPATTA used as in LOCA anal

ISO

methodology
— CSAS used for main feedwater

— used previously documented
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- LOCA

1on

— loss of offsite power assumed

le failure - loss of EDG

dered failures of
« containment spray train

 containment air cooler train

imiting sing

- Cconsli

Safety Analysis Impact
OSingIe Failure Considerat
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- MSLB

on

failure - loss of
containment spray at 0% power
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* MFIVs to close
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— consi

le

—sing
* main feedwater pump to trip

e containment air cooler train

* condensate pump to trip
* heater drain pump to trip
* containment spray train

* backup MFIVs to close

ing

— offsite power considered available
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slot (DEDLS) break with single failure

of EDG
— EQ program has been evaluated to

of EQ requirements
— DBA is double ended discharge leg

— results of DBA used for development
reflect new DBA

Safety Analysis Impact
® EQ Considerations
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Safety Analysis Impact
- LOCA

® Results
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le failure of

sing

* DBA is DEDLS break with

t spray

iInmen

failure of contai

ive
* peak pressure 57.7 psig

break at 0% power
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imiting
* sing

EDG
» peak pressure of 57.7 psig
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imits

of selected MSIS (SG pressure low)

actuated components
— necessary to keep peak pressure

containment analysis

within design |
— credited only in MSLB and LOCA

— extended to provided parallel actuation

® CSAS Actuation (Containment
Pressure High-High)

Safety Analysis Impact
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Safety Analysis Impact
® CSAS Actuation

® Evaluations Demonstrate:

— event analyses not crediting CSAS actuation,
which might result in containment pressures

reaching CPHH setpoint, are not adversely
affected

— extension of the CSAS actuation does not
adversely affect any accident analyses

— inadvertent CSAS during power operations

produces no unacceptable transient
conditions




* documents new design basis

* renumbered
— cross reference table provided

* rewritten
be markups of current SAR

— Section 6.2.1 - Containment Functional
Design

Safety Analysis Impact
— all SAR packages except for 6.2.1 will

® SAR Changes
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Structural Analysis Summary
Doyle Adams
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Containment Structural Analysis

® Outline

2. Comparison to ANO-1 containment building
6. Comparison to other containment designs

3. Computer Codes Used

— Details Impact of Uprate on
4. Methodology Used

8. Structural Acceptance Test

1. Containment Design

Structural Analysis Impact

® Enclosure 4
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iInmen

186 wire tendons

—rock site

thickness

— basemat, 9’°-0” thick
— post tensioned with 1/4” diameter wire,

— sphere / torus dome, 3’-3” thickness
— three buttress cylindrical shell, 3’-9”

Structural Analysis Impact
t Des
— Bechtel design (see slide)
—1/4” thick steel liner plate
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tructural Analysis Impact

ities

lar
« ANO-2 is compared to ANO-1 because

— simi

Comparison to ANO-1 Containment
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— same penetration layout, just opposite hand
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10,

59 ps

te design strength, 5500 psi for

® Comparison to ANO-1 Containment
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groups of 28 for Unit 2
* hoops- 169 for Unit 1, 159 for Unit 2

» dome- three groups of 30 for Unit 1, three

tendon groups reflective of design
conditions for seismic and design
 verticals- 102 for Unit 1, 115 for Unit 2

— number of tendons in the different
pressure

Structural Analysis Impact

@ Differences (Continued)
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(Continued)

both are verified periodically by
extensive sets of test problems

programs
— both programs are Appendix B and

Structural Analysis Impact
® Computer Codes Used
— both programs are finite element
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Structural Analysis Impact
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Vogtle, Palo Verde, San Onofre 2 & 3
— ALGOR is used regularly for design of

safety related pressure vessels
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: a subset of BSAP- takes forces
and moments and checks concrete, rebar,
and liner plate to code allowables

« OPTCON

— Post Processing Desigh Programs
Used

Structural Analysis Impact
® Computer Codes Used (Continued)
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ion 2, 1975

tted to original design

code of record ACI 318-63
— computer program used ASME Section
ivis

— remain commi
more stringent than ACI| 318-63

lll, Div. 2, 1975

Structural Analysis Impact
— ASME SectionlliD

® Methodology Used
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® Methodology Used_(Continued)

— buoyancy used more conservative

level than before

tigated with basemat

Ing inves

— overturn

evaluation
— other load combination forces remain

the same
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t hatch
tr

* cylindrical shell
* axisymme

* basemat
e equipmen

 dome

— five models used to describe complete
analysis (see slide)

Structural Analysis Impact
® Methodology Used(Cont
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Structural Analysis Impact
® Methodology Used (Continued)
— the axisymmetric model is a two
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conservative
— actual concrete compressive strength

| pressure vessel des

are met
— concrete creep values are still
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Structural Analysis Impact
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Comparison of Constructed Prestressed Containment
Buildings Dlustrating Effective Prestress-to-Design Pressure Ratios

The table illustrates that even with an increased design from 54 to 59 psig there is sufficient prestress when compared to similar Bechtel designed
containments. The amount of required prestress was not a set number. It was set higher than test pressure, which was 15% over design pressure. The first
4 containments had the highest level in the dome and cylinder hoop direction. Later designs realized that lower prestress could be used and still satisfy
design requirements. The vertical direction was dependent on the earthquake level. ANO-2, at 59 psig, compares favorably to other similar containment
buildings. In almost all cases, ANO-2, at 59 psig, has a higher prestress level than the containments designed about the same time or slightly later. k
should be noted that all the other containments are either on the East Coast or Midwest except Rancho Seco in California. In all three prestressing groups,
ANO-2 with 59 psig will have a larger prestress ratio than Rancho Seco. In the table below, the containments are listed in the approximate chronological
order in which they were designed.

PRESSURE FORCE EFFECTIVE PRESTRESS RATIO: PRESTRESS/ WALL | DOME HT
Design | CYLIN | DOME | CYLIN | CYLIN | DOME | CYLIN | CYLIN | DOME DESIGN PRESSURE THICK- | THICK- | INSIDE
NESS NESS

PRESS | RAD RAD_ | HOOP_| VERT | MEMER | HOOP | VERT | MEMBR | CYLIN | CYLIN | DOME

P51 FT FT PRESS | PRESS | PRESS | KIP/FT | KIPFT | KIPFT | BOOF | VERT | MEMBR FT FT T
FACILITY KIP/FT | KIP/FT | KIP/AT

ANO-2 @ 59 psig 59 58 $7.5 492.77 | 24638 2473 €70 384 355 1.36 1.56 1.43 3.75 3.25 208.5
1 | PALISADES 55 58 7.5 492.77 | 24638 2478 670 384 335 1.36 1.56 143 3.75 325 208.5
2 | POINT BEACH 60 52.5 80.92 453.6 226.8 233.05 662 290 360 1.45 1.28 1.54 35 3 147.28
3 | TURKEY POINT 53 58 7.5 45936 | 229.68 231 670 294 360 1.48 128 1.56 3.75 3.25 18433
4 | OCONEE 59 58 £7.5 49277 | 24638 2478 700 300 360 1.42 1.22 1.45 3.5 3.25 22023
s | ANO-1 [ S8 81.5 45271 | 24638 2478 730 342 384 1.48 1.39 1.55 3.5 3.25 208.5
6 | ANO-2 54 3 8.5 451.01 225.5 226.8 670 384 355 1.4 1.70 1.57 3.75 3.25 208.5
7 | RANCHO SECO 59 5 94.5 55224 | 27612 | 261.62 642 395 344 1.16 1.45 1.29 3.75 35 183
8 | CALVERT CLIFFS 50 €S 78.67 468 234 226.8 630 300 360 135 1.28 1.59 3.75 3.25 19492
9 | MILLSTONE 2 54 63 94.5 50544 | 25272 | 244.94 630 380 330 1.25 1.50 135 3.75 3.25 187.58
10 | FARLEY 1 54 65 94.5 50544 | 25272 | 24494 620 350 320 1.23 138 1.31 3.75 3.25 1753

AVERAGE 137 137 1.43
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te time frame (see Table 1)
ios of prestress/des

approxima
categories than later designs

« ANO-2 @ 59 psig compares favorably with

average rat
pressure

* has higher prestress levels in almost all

— ANO-2 @ 59 psig compares favorably
with other Bechtel designs of
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lified formula (see slide

using simp
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— ANO-2 @ 59 psig compares favorably
to ultimate containment capacities
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Table 4-1, Containment Ultimate Capacity Comparison

Parameters/ ANO-2 ANO-1 Farley 1 Millstone 2 Calvert Cliffs

Plants

Design Pressure 54 psig/59 59 psig 54 psig 54 psig 50 psig
psig

Pult - Hoop 151 psig® | 162 psig"’ 123 psig”’ 158 psig*™ 160 psig*'?

membrane (IPE)

Pult/Design Press. | 2.8/ --- 2.75 2.27 29 3.2

(IPE)

Pult Using 151 psig 162 psig 134.5 psig 128 psig 128.5 psig

Simplified

Formula**

Pult/Design Press. | 2.8/2.55 2.75 2.39 2.37 2.57

Using Simplified

Formula**

*  Based on 400°F

** Pyy/Pq= (MRcPy) (hy An +fry Ac+ iy AD

References for Table 4-1:

1). ANO-1 Individual Piant Examination for Severe Accident Vulnerabilities Generic Letter 88-20

submittal, Section

(1CAN049301)

44, ANO-1 Containment Failure Characterization, dated 4/29/93

2). ANO-2 Individual Plant Examination for Severe Accident Vulnerabilities - Generic Letter 88-20
submittal, Section 4.4, ANO-2 Containment Failure Characterization, dated 8/28/92

(2CAN089201)

3). Farley Nuclear Plants Units 1 and 2, Individual Plant Examination for Severe Accident
Vulnerabilities, March 1993, (FAI/91-107)

4). Technical Evaluation Report of the Calvert Cliffs Individual Plant Examination for Severe
Accident Vulnerabilities Back-End Submittal, Final Report, January 1996, (ERI/NRC 95-107).

5.) Millstone Unit 2, Individual Plant Examination for Severe Accident Vulnerabilities, December

1993, (B14702)
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lar vintage

Imi

ion

design code allowables
— ANO-2 at 59 psig compares favorably

— ANO-2 at 59 psig meets all the original
to similarly designed s
containments
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containment components and issues
® Each SSC or issue evaluated

accident conditions
— or will be modified make component

— acceptable for increased containment
acceptable

— details impact of uprate on

Components and Issues

® Enclosure 5
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Components and Issues

e

From Attachment to Introduction

— two information facts

e better understand enclosure 5

presentation

— offsite dose consequences unchanged

— containment design temperature

unchanged




® Offsite Dose Consequences
lent to allowable % per day of

containment volume leakage
— L, will not change

— 0.1% per 24 hours for ANO-2
e equiva

+ allowable % of air weight leakage per day
at Pa

from 54 to 58 psig
— L, - allowable containment leakage

— P,, peak accident pressure, increased

Components and Issues
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Components and Issues

R P
e

® Offsite Dose Consequences

A A R R A R R R R R R

— core power at 2815 MWt is also
unchanged

« amount of radionuclides released in a MHA

sl

will not change
— therefore, offsite dose resulting from

MHA will not change
— ODC for power uprate will be in power

Y

uprate submittal
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t 300 °F

— remains a

- DBA

pressure
« temperature increased from 288 °F to

« LOCA yielding highest containment
291 °F

o Containment Design Temperature

Components and Issues
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Components and Issues

ions

icat

® Summary of Modif

ion margin

penetrations
— will be modified due to seal aging and reduced

qualificat
 pitch of containment service water

» seals or modules for fifteen electrical

— planned modifications
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ing col
In

— capability may be increased
trument issue discussed

— being evaluated
enclosure 5 & below

transmitter

drains
e containment wide range pressure

e containment service water cool

— potential modification
—ins
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— structural/piping/compartment pressurization

Nine Categories of Evaluations
— valves

Components and Issues
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— ECCS subsystem

— electrical and environmental qualification

— post accident sampling
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ted valves
— solenoid operated valves

— air opera
— Evaluated - - No Changes Required

— motor operated valves
— containment purge valves
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Ive margin
t spray

inmen

llowable conta
pump degradation from 6.3% to 10%

increasing a

* lower containment spray flow rates permi

Containment Spray System
* reanalysis removed excess

IComponents and Issues
® ECCS Subsystem
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— to be in accordance with ASME B&PV code
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Section XI
 reduced spray flow dur
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enveloping ANO-2 increased post-accident

conditions
« All EQ penetrations have been replaced

 qualified to accident test conditions

— containment electrical penetration
qualification

Components and Issues
® Electrical and Environmental
Qualification

T > % ey e

ARy R




d
 due to aging of module seals, remaining

were reviewe
— replaced with Conax feed-through modules, or

penetrations will be modified in 2R14
— new seals

— Amphenol Sams electrical penetrations
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J

t remains qualified for new

accident conditions
« evaluation included increased containment

being evaluated for power uprate
— radiological, high energy line break, etc.

flood level (small increase)
 other impacts unchanged for Cycle 15

* equipmen
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—EQ




t pressures

In service a

INg
Il not be placed
exceeding their design

lated by containment and system

lation valves

* iSO
iSO
e Wi

containment air radionuclide detector
* will not affect operation

— hydrogen analyzer and PASS
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® Post Accident Sampl
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Components and Issues

® Instrumentation Uncertainty and
Setpoints

— enclosure 5 discusses impact of
containment uprate

— no hardware modifications except
those related to PPS

— will be presented in separate licensing
amendment request for RSG-related
PPS setpoint changes

i
1




containment absolute design pressure (74)
— for uprated containment condition, upper range

value would be 222 psia
- current range -- 0 to 210 psia (3 x 70)

— containment wide range pressure
transmitters range
* request concurrence with our conclusion
that current transmitter range satisfies
intent of RG 1.97 requirements
- required by RG 1.97 to have range of 3 times

Components and Issues
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ficantly above
ultimate pressure capability of containment

building

Is signi

de because
- small difference between required range and

d range
— would require a modification to recalibrate

require
recorder scales
ion is ma

truments

+ corresponding replacement of indicator and
— current upper range value

current calibrated range capability of installed

existing transmitters for a wider range

— therefore, transmitters fall 12 psi below
ins

« conclus
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— no other instrument range
modifications identified

Components and Issues
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ics
300 °F design temperature

» coatings were previously evaluated for
* no changes required

Components and Issues
— containment coatings

® Miscellaneous Top
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t difference in leakage results

ican
— no problems are expected

f

— no signi

d
* no new test equipment will be necessary

pressures in 59 to 60 psig range

revise
— numerous LLRTs have been performed using

— Appendix J testing procedures
* ILRT and LLRT procedures must be

Components and Issues
® Testing
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* being developed
— will be performed in a manner that will

— enclosure 5 discusses SIT
not damage SSCs

Components and Issues
® Structural Integrity Test
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 most complicated component evaluation

Coils (CSWCCs) and fan motor horse

— Containment Service Water Cooling
power
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d horsepower

d peak accident pressure
in increase

motor nameplate rating during
accident conditions

— fan motor horsepower will not exceed
—increase
results

Components and Issues
® CSWCCs and fan motor horse
power
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t pressure in upper left

iInmen

d horsepower

tial conta
quadrant revised T/S Figure 3.6-1

— reduced to 15.5 from 16.1 psia
« pitch of CSWCC fans will be reduced

increase
e ini

— two factors will be changed to offset

|l Components and Issues
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Components and Issues

imiting

— reducing fan horsepower by |
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containment
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* T/S Figure 3.6-1 provides locus of
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FIGURE 3.6-1

CONTAINMENT INTERNAL PRESSURE VS. AVERAGE AIR TEMPERATURE

17
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— will be inserted in SAR

removal listed in SAR table

* must be equal to, or greater than, heat
— analytical results, validated by

performance testing

— heat removal capability reduced pitch
fans will be evaluated
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— Electrical Penetrations
— Perhaps CSWCC drains

— CSWCC fan pitch

accident conditions
 or will be modified to make component

« acceptable for increased containment
acceptable

— Each SSC or issue evaluated was

Components and Issues
® Conclusion
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