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SCHEDULE AND OUTLINE FOR DISCUSSION
497"ACRS MEETING
NOVEMBER 7-9, 2002

THURSDAY, NOVEMBER 7, 2002, CONFERENCE ROOM 2B3, TWO WHITE FLINT NORTH,
ROCKVILLE, MARYLAND

1) 8:30-8:35 AM. Opening Remarks by the ACRS Chairman (Open)
1.1) Opening Statement (GEA/JTL/SD)
1.2)  Iltems of current interest (GEA/SD)

2) 8:35-10:00 AM. Proposed Resolution of Generic Safety Issue (GSI)-1 89,

“Susceptibility of Ice Condenser and Mark Il Containments to Early

Failure from Hvdrogen Combustion During a Severe Accident”

(Open) (TSK/MWW/MRS)

2.1)  Remarks by the Subcommittee Chairman

2.2) Briefing by and discussions with representatives of the NRC
staff on the results of their additional analyses and proposed
recommendations for resolving GSI-188.

Representatives of the nuclear industry may provide their views, as
appropriate.

10:00 - 10:15 A.M. ***BREAK***

3) 10:15- 11:45 AM.  Early Site Permit Process (Open) (TSK/MME)
3.1) Remarks by the Subcommittee Chairman
3.2) Briefing by and discussions with representatives of the NRC
staff regarding Early Site Permit Process.

Representatives of the nuclear industry may provide their views, as
appropriate.

4) 11:45-12:15 P.M.  Peach Bottom License Renewal Application (Open) (GML/RRA/TJK)
Report by the Subcommittee Chairman regarding the October 30,
2002 Plant License Renewal Subcommittee meeting on the license
renewal application for the Peach Bottom Nuclear Plant, Units 2
and 3.

12:15 - 1:15 P.M. ***LUNCH*"**

5) 1:15-3:15P.M. Westinghouse AP1000 Design (Open) (TSK/IMME/PAB)
5.1) Remarks by the Subcommittee Chairman
5.2) Briefing by and discussions with representatives of
Westinghouse regarding the design features of and test
information on, the AP1000 design. The NRC staff will
provide a status report regarding its review schedule.




3:15-3:30 P.M.

6) 3:30-5:00P.M

5:00 - 5:15 P.M.

7) 5:15-6:00 P.M.

8) 6:00 - 7:00 P.M.

wedek B REAK***

Risk-Informed Improvements to Standard Technical Specifications

(Open) (SLR/MWW)

6.1) Remarks by the Subcommittee Chairman

6.2) Briefing by and discussions with representatives of the NRC
staff regarding staff's progress on risk-informed improvements
to Standard Technical Specifications and related matters.

Representatives of the nuclear industry may provide their views, as
appropriate.

**BREAK***

Report Regarding Recent Operating Events (Open) (GML/MWW)
Report by the Cognizant ACRS member regarding recent operating
events of interest.

Preparation of ACRS Reports (Open)

Discussion of proposed ACRS reports on:

8.1) Proposed Resolution of GSI-188 (TSK/MWW/MRS)

8.2) Early Site Permit Process (TSK/MME)

8.3) Risk-Informed Improvements to Standard Technical
Specifications (SLR/IMWW)

FRIDAY, NOVEMBER 8, 2002, CONFERENCE ROOM 2B3, TWO WHITE FLINT NORTH,

ROCKVILLE, MARYLAND

9) 8:30 - 8:35 AM.

10)  8:35-12:00 Noon

12:00 -1:00 P.M.

11) 1:00 - 4:00 P.M.

Opening Remarks by the ACRS Chairman (Open) (GEA/JTL/SD)

Organizational and Personnel Matters (Closed) (GEA/JTL)

The Committee will discuss organizational and personnel matters as
well as the potential improvements to internal ACRS policies and
procedures.

[NOTE: This session will be closed pursuant to 5 U.S.C. 552b(c) (2)
and (6) to discuss organizational and personnel matters that relate
solely to internal personnel rules and practices of ACRS, and
information the release of which would constitute a clearly
unwarranted invasion of personal privacy. ]

**tLUNCHN*

Safeguards and Security Activities (Closed) (GEA/RPS)

[THIS SESSION WILL BE HELD IN ROOM T-8E8]

11.1) Report by the Subcommittee Chairman regarding matters
discussed at the October 31, 2002 meeting of the ACRS
Subcommittee on Safeguards and Security.

11.2) Discussion of the content of a proposed report to the
Commission on Safeguards and Security matters.




4:00 - 4:15 P.M.

12) 4:15-5:.00 P.M.

13) 5:00 - 5:15 P.M.

5:15 - 5:30 P.M.

D 14) 5:30-7:00 P.M.
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[NOTE: This session will be closed pursuant to 5 U.S.C. 552b(c)(1)
to protect national security information.]

*hk BREAK***

Future ACRS Activities/Report of the Planning and Procedures

Subcommittee (Open) (GEA/JTL/SD)

12.1) Discussion of the recommendations of the Planning and
Procedures Subcommittee regarding items proposed for
consideration by the full Committee during future ACRS
meetings.

12.2) Report of the Planning and Procedures Subcommittee on
matters related to the conduct of ACRS business, including
anticipated workload and member assignments.

Reconciliation of ACRS Comments and Recommendations (Open)
(GEA, et al./SD, et al.)

Discussion of the responses from the NRC Executive Director for
Operations to comments and recommendations included in recent
ACRS reports and letters.

**BREAK**

Preparation of ACRS Reports (Open)

Discussion of proposed ACRS reports on:

14.1) Proposed Resolution of GS!I-189 (TSK/MWW/MRS)

14.2) Early Site Permit Process (TSK/MME)

14.3) Risk-Informed Improvements to Standard Technical
Specifications (SLR/MWW)

SATURDAY, NOVEMBER 9, 2002, CONFERENCE ROOM 2B3, TWO WHITE FLINT NORTH,

ROCKVILLE, MARYLAND

15)  8:30-10:00 A.M.

10:00 - 10:15 A.M.

16)  10:15-12:15 P.M.

12:15-12:30 P.M.

Preparation of ACRS Reports (Open)
Continue discussion of the proposed ACRS reports listed under
Item 14,

*'ktBREAKt*i‘

Annual ACRS Report on the NRC Safety Research Program (Open)

(FPF/RPS)

16.1) Remarks by the Subcommittee Chairman regarding matters
discussed at the November 6, 2002 Subcommittee meeting.

16.2) Discussion of a draft ACRS report to the Commission on the
NRC Safety Research Program.

#iiBREAK&**
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17) 12:30 - 1:00 P.M. Miscellaneous (Open) (GEA/JTL)
Discussion of matters related to the conduct of Committee
activities and matters and specific issues that were not
completed during previous meetings, as time and availability
of information permit.

NOTE:
° Presentation time should not exceed 50 percent of the total time allocated for a
specific item. The remaining 50 percent of the time is reserved for discussion.

L] Thirty-Five (35) copies of the presentation materials should be provided to the ACRS.
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Technical Assessment of GSI-189

Advisory Committee on Reactor Safeguards
Subcommittee Meeting

NOVEMBER 5, 2002

Jack Rosenthal
Safety Margins and Systems Analysis Branch
Division of Systems Analysis and Regulatory Effectiveness
Office of Nuclear Regulatory Research
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GENERIC SAFETY ISSUE 189: “SUSCEPTIBILITY OF ICE
CONDENSER AND MARK Il CONTAINMENTS TO EARLY
FAILURE FROM HYDROGEN COMBUSTION DURING A
SEVERE ACCIDENT”

...applies specifically for postulated SBO events
* Issue was raised as part of the effort to risk-inform 1OCFR 50.44

(H2 Control):

GSI-189 resolution:

— Met with ACRS on June 6, 2002 on Technical Assessment
ACRS letter, June 17™; perform additional analysis to
quantify uncertainties and brief ACRS again

—RES completed a refined Technical Assessment

— RES plans to transmit Technical Assessment with
recommendations to NRR by end of CY02




TECHNICAL ASSESSMENT OUTLINE

BENEFITS ANALYSIS
COST ANALYSIS
ICE CONDENSER Hydrogen Control

SUMMARY & RECOMMENDATIONS
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OBJECTIVE

Estimate the benefit obtained from enhancing current
combustible gas control systems to make them operable
during station blackout (SBO)

Address previous ACRS comments by including additional
assessment of the uncertainty in the benefit estimates




BASIS FOR ANALYSIS

Benefit analysis carried out in accordance with the guidance
provided in:

« NUREG/BR-0058, Regulatory Analysis Guidelines of the U.S.
Nuclear Regulatory Commission, and

« NUREG/BR-0184,Regulatory Analysis Technical Evaluation
Handbook.

Benefit consist of averted risk which includes:
e reductions in public and occupational radiation exposure,

 averted offsite property damage
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BASIS FOR ANALYSIS

Benefit= avertedrisk = risk reduction due to the
enhancement

For combustible gas control in containment during station
blackout (SBO):

Risk Reduction =
[SBO frequency] x
[Change in Conditional Probability of Early Failure (CPEF) due
to enhancement] x
[Consequences of Early Failure]

Consequences consist of:
. exposure (person-rem) and

. property damage (%)




APPROACH

Results from a Level 3 PRA are needed to estimate reduction in
risk in terms of offsite person rem as well as offsite costs.

The benefit estimate is based on previously obtained PRA
results from a number of existing studies.

Since a Level 3 PRA analysis was needed, the NUREG-1150
studies were used to:

e assess accident progression

e obtain base case benefit estimates




APPROACH

Uncertainties associated with each part of analysis (no
integrated uncertainty analysis available):

« SBO frequency
- CPEF
e consequences

To estimate uncertainty ranges, a number of sources with
uncertainty and sensitivity information were considered:

NUREG-1150 (SBO frequency, CPEF)
Industry results (SBO frequency, CPEF, consequences)

IPE ranges (SBO frequencies)
SPAR models (SBO frequencies)




ASSUMPTIONS

All benefit calculations carried out assuming:
« combustible gas control system is 100% effective

e gas combustion is principal cause of CPEF in SBO
sequences

« late containment failures are not averted by the gas control
system




ASSUMPTIONS

Public health from radiation exposure and offsite property
impacts are examined over a 50-mile radius from the plant
site

A conversion factor of $2000 per person-rem is used to
convert health effects attributable to radiological exposure
to monetary terms

All values and impacts are expressed on a present worth
basis for lifetime benefits

40 years of plant life remain

A 7% discount rate is used for the present value calculation
(sensitivity analysis with a 3% rate)




N

PWR ICE CONDENSER ANALYSIS

Sequoyah NUREG-1150 study:

Sequoyah Uncertainty Ranges for Internal Events

5th

mean

95th

SBO CDF
frequency from
NUREG-1150 (per
reactor year)

5.2E-7

1.5E-5

5.3E-5

CPEF due to
LOSP from
NUREG/CR-4551,
Vol. 5

1.3E-4

0.15

0.65




PWR Ice Condensers - Averted Costs ($k)

|

Plant Case Source of SBO frequency used
Cond Source Internal Events External
Cntmt Term Events
Failure
Prob Pt Est Uncertainty Upper Bound Pt Est
- Estimate of 95"
combined
5" mean gs™ (Lvi&Llv2)
uncertainty
I Sequoyah NUREG-1150 -
EF =0.15 1150S NA 11 320 1,200 3,200 NA
(N1150 mn) (update)
EF =0.65 50 1,400 5,000
{N1150 95™)
EF=0.97 74 2,100 7,500
(N/C 6427)
Duke PRA Rev 2b
EF=0.29 Duke 180 11* 220" 750* 2,200* 120
LF=0.71
(N/C6427 & 11508 640 40* 790* 2,700* 420
Duke PRA
range) 1150S8* 870 54* 1,100* 3,700* 580
1.8
Duke Rev 2b with RCP seal replaced
same as Duke 120 6* 150* 530* 1,500* NA
above
1150S 420 22 540* 1,900*
11508* 570 31* 740* 2,600*
1.8
Duke Rev 2b w RCP seal replaced & flood wall installed
same as Duke 14 2* 31* 100* 310* NA
above
11508 52 7 110* 370"
11508* 70 9* 150* 500"
1.8
Duke PRA Rev 3
EF=0.26 Duke 13 2* 2 110* 320" 98
LF=0 56
NF=0.18 11508 44 a8 110* 380* 340
{Duke PRA
range) 11508* 72 13 180* 600" 540
2.3

* includes SBO frequency due to tornado

10
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BWR MARK Il ANALYSIS

Important considerations:

need to fail both drywell and containment to get significant
release

NUREG-1150 accident progression indicates ig\niters only
effective for sequences with low RCS pressure (about 40%
of all sequences)

No industry results available

11




BWR MARK Il ANALYSIS

C

Grand Gulf NUREG-1150 Study:

Grand Gulf uncertainty ranges for internal events

5th mean 95th
SBO CDF frequency
from NUREG-1150 1.7E-7 3.9E-6 1.1E-5
(per reactor year)
CPEF due to SBO
from NUREG/CR- ~1.E-2 ~0.5 ~1.0
4551, Vol. 6
SPAR Models:
SPAR 3i SBO CDF ranges for internal events (ry)
5th mean 95th
Grand Gulf 1.4E-7 2.4E-6 8.2E-6
River Bend 2.7E-8 1.0E-5 2.8E-5

12




BWR MARK IlIl ANALYSIS

Grand Gulf NUREG-1150 Study:

Conditional Containment and Drywell Failure Probabilities for Grand Gulf

RCS Station Blackout, SBO Non-SBO
Pressure at (Igniters and Sprays unavailable) | (lgniters and Sprays available)

Vessel

Breach Containment Containment Containment | Containment and
Fail and Drywell Fail Fail Drywell Fail
High ~ 0.5 ~0.2 ~0.5 ~0.2

Low ~0.5 ~0.2 ~0.01 - 0.02 ~ 0.01

13




BWR Mark llls Averted Costs ($k)

Plant & Case description Source of SBO frequency
Internal Events External
Events
5" mean gs™
Grand Gulf NUREG-1150
1 Mean NUREG-1150 CPEF <1 10 29
NA
2 | 95" NUREG-1150 CPEF <1 22 61
3 95" NUREG-1150 CPEF 2 60 170
50% of sequences at low
pressure, drywell always fails if
containment fails
SPAR 3i
4 Mean NUREG-1150 CPEF <1 6 22
NA
5 95" NUREG-1150 CPEF <1 13 45
6 | 95" NUREG-1150 CPEF 2 36 120
50% of sequences at low
pressure, drywell always fails if
containment fails
River Bend SPAR 3i
1 Mean NUREG-1150 CPEF <q 57 160
NA
2 95" NUREG-1150 CPEF <1 120 330
3 85" NUREG-1150 CPEF <1 320 880
50% of sequences at low
pressure, drywell always fails if
containment fails
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COMPARISON OF RESULTS

* Comparison of the results for Sequoyah (PWR ice condenser) with
results for Grand Gulf (BWR Mark lll) shows that the estimated
benefit of providing combustible gas control during SBO

sequences differs significantly (a factor of roughly 30) for these
two plants.

Parameter comparison

Parameter Sequoyah Grand Gulf value Sequoyah/
value Grand Gulf

SBO frequency 1.5E-5 3.9E-6 3.8

Approximate 0.15 0.09 1.7

averted CPEF

Off-site person rem 3.1E+6 6.1E+5 5.1

2000 estimate

TOTAL FACTOR ~30

15
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Cost (Impact ) Assessment Process: GI-189
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COST ASSESSMENT PROCESS

(continued)

Physical Modifications Considered:

« Base case - pre-staged diesel to power igniters
 Alternative - portable diesel to power igniters

« Pre-staged diesel to power igniters and air return fans
(ARFs require 20-30 kW)

« Passive autocatalytic recombiners (PARS)

Differentiated By:

* Type of reactor/containment/balance-of-plant
» Number of reactors on site (dual vs. single-unit)

« power requirements for igniters (5kW - 21kW)

17




KEY ASSUMPTIONS

Base case is a pre-staged diesel generator located near
the auxiliary building.

Activation of backup system is remote (located at the
diesel generator) and manual.

All costs are in 2002 dollars.
40 years of operation, starting in 2002.
Backup power supply need not be safety grade.

Powering one train of igniters is necessary & sufficient
for mitigation.

18




COST ANALYSIS RESULTS
PER REACTOR COST (THOUSANDS OF 2002 DOLLARS)

Ice Condenser Mark Il
Best Estimate’ Best Estimate
Pre-staged/igniters — base case 270 310
Base case + external event qualified 490 550
Base case + major rulemaking 290 , 330
Base case + extended outage 370 410
Portable/igniters 200 230
Pre-staged/igniters/air return fans 590 N/A
PARs 1700 1750

The Best Estimate is an average of the estimates developed for each of the three categories of ice
condenser plants.

19




Hydrogen Control Issues Addressed

Multi-cell MELCOR input for evaluation of ice condenser plant
performance during SBO-type events (standalone containment
analysis)
Selection of hydrogen source terms based on MELCOR uncertainty
calculations for short term SBO with pump seal leakage

Relative comparison of thermal-hydraulic and hydrogen control
results involving auxiliary power options:

— No Power

— Power to Igniters only

— Power to Igniters and Single Fan Train

Uncertainty/Sensitivity study for containment model and hydrogen
burn parameters

20




In-vessel Hydrogen Generation for MELCOR
Runs #21 - #40

800 ——H21
— H22
700 - — _ H23
“ ——H24
— H27
m *
% 500 - —H27
@ ——H28
= —
= 400 4 H29
= H30
=4 H31
Y 300 - -
2 f ) —— H32
200 - g ——H33
g - H34
—=—H35
100 - H36
2 —H37
0 ——d L T T T - H38
0 2 4 6 8 10 | g
Time, hr - H40
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Containment Pressure for Delayed Deflagration at Vessel Failure
No Aux Power (Reference, Run #21 H, Source Term)

800000

700000 E E i : :
\ | : i :
600000 | : ; :

10% containment probaplllty fallure '

—— e o . oy st ol e

——————————————————————— ———————— > - 2 - - —

500000 ' I l :

1

T

—Bum at VB

400000 | } § § 5 —oamaty

Pressure [Pa]

300000

200000

100000

' 1 1 t t 1

' 1 b ’ ] !

0 | ] ! | l !
I v

time [hr]

22




Mole Fraction

Upper Containment Hydrogen Control
for Aux. Power Options
(Reference H, Source Term, Run #21)

0.16

0.14 |

0.12

0.1

—-Without Igniters
— With Igniters
— With Igniters and Fans

0.08 |

0.06 |

0.04 | - - - :

0.02 [--

-0.02
time [hr]
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Hydrogen Control Study for Sequoyah SBO Event
Conclusions

Hydrogen control required to mitigate severe threat to containment
Either Aux. power to igniters or igniters and fans provides adequate control

Aux power to igniters and fans produces more uniform burning throughout
containment (with more burning at igniter locations)

Aux power to igniters and fans causes a more rapid depletion of ice (e.g., ~
37% increase in ice melt at vessel failure with power to fans)

H, source term uncertainty is not a significant factor affecting hydrogen
control (e.g., aux. power options)

Circulation of upper containment air through refueling drains can
significantly affect the degree of lower containment burning (elimination of
circulation reduces lower compartment burns as a result of oxygen
depletion and steam inerting); however, hydrogen control remains effective.

Statistical uncertainty analysis for burn parameters indicated ice bed as the
more sensitive region for hydrogen control uncertainty (ice bed hydrogen
conc. for power to igniters only, uncertainty range 9.5 - 14.7% )

24
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ICE CONDENSER Averted Costs ($k)

Plant Case Source of SBO frequency used
Cond Source Internal Events External
Cntmt Term Events
Failure
Prob Pt Est Uncertainty Upper Bound PtEst
Estimate of 95%
i combined
5% mean 95 (Lv1&Lv2)
uncertainty
Sequoyah NUREG-1150 -
1 EF=0.15 11508 350 | 1200
(N1150 mn) (updated) NA 1 3“-—-'20 :*l-**gvgg | NA
i
2 EF =065 Fand | E605 B508 r
s | mos I || &8 | 756
(N/C 6427) Sl Rt “
Catawba Duke PRA Rev 2b
1 EF=0.29 Duke I * x | Hs0%
EF=026 180 | 11* | 220+ | g50% 120
/C6427 & g AR A
2| Duerra. | 1S || 640 | 40+ | fo0% | 2;700% | 2,200t 420
range) Lkt AR
° nsostLE)) 870 | 54* | 1,100% | 3,700% 580
Duke Rev 2b with RCP seal replaced
4 same as above Duke “ 120 6* 150* hm NA
e RG] oA i<
5 nsos I 420 | 22+ | 540% | 1,900% 1;500%
. ey sy
6 usos*18f 570 | 31* | 740% | 2,600% i
Duke Rev 2b w RCP seal replaced & flood wall installed
7 smeassbove | Duke |1 14 | 2% | 31* | 100* | NA
pomre N OTE
8 11508 52 7* 110* 370*% 310* I
9 1s0s*18| 70 o* .| 150% 500:5 I
McGuire Duke PRA Rev 3
1 EF=0.26 Duke * * *
LFo056 13 2 32 110 98
NF___.O ] 8 it canaaie=o 3 [ i o
2 (Duke PRA 1505 N 44 8* 110* 380% 320% 340
range) FEveT
3 11508*2.3 72 13% 180* 5‘00‘; 540

* includes SBO frequency due to tornado

26
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MARK ITI- Averted Costs ($k)

Plant & Case description Source of SBO frequency
Internal Events External
Events
s® mean 95™
Grand Gulf NUREG-1150
1 Mefm NUBEG-I 150 CPEF . <1 10 29
Split fractions from Figs 1&2 NA
2 | 95" NUREG-1150 CPEF <1 22 61
Split fractions from Figs 1&2
3 95® NUREG-1150 CPEF .2 60 170
50% of sequences at low pressure,
drywell always fails if containment fails
SPAR 3i
4 Me?.n NU?(EG-I]SO CPEF <1 6 22
'} Split fractions from Figs 1&2 NA
5 ] 95" NUREG-1150 CPEF <1 13 45
Split fractions from Figs 1&2
6 | 95® NUREG-1150 CPEF 2 36 120
.} 50% of sequences at low pressure,
drywell always fails if containment fails
River Bend SPAR 3i
1 Mefm MG-IISO CPEF <1 57 160
Split fractions from Figs 1&2 NA
o | 95 NUREG-1150 CPEF <1 120 830
Split fractions from Figs 1&2
3 | 95® NUREG-1150 CPEF <1 350 880
50% of sequences at low pressure, S —
drywell always fails if containment fails

27




Toward First-Ever -
Part 52 Early Site Permits

ESP Objectives, Activitiesand
Key Issues:

NEI Presentation to ACRS

November 7, 2002 ,ié I

Presentation Outline

= Background and objectives
w ESP Task Force activities -

» Plant parameters envelope approach -
for ESP ;o

= Other importint ESP topics "+
= Proposed ESP Review Standard =~
s Questions/Discussion




“New” Part 52 Licensing
Process

Design Certification

o Three complete

» One in progress, others coming
a Early Site Permits

o First three in progress
= Combined License

o Future

Pilot ESP Plans & Schedules

s Exelon
o Clinton site
e Planning for June 2003 submittal
a Entergy
e Grand Gulfsite
e Planning for June 2003 submittal
= Dominion
o North Anna site
« Planning for September 2003 submittal %é I




Pre-Application Activities

» As with design certlﬁcatlon before and COL to
come, NUMerous common issues ‘affect first-time
ESP appllcants

m ESP applicants working together via-NEI fask
force to
o Avoid duplication of efforts
o Seek efficiencies from standardized approaches
« Resolve generic issues with NRC early
= Emulating license renewal interactions
« Applicant-specific interactions w/NRC as necessary ‘

» Generic ESP topics and status
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Status of Generic ESP Interactions
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ESP Fulfills Key Objectives

ESP Obijectives

> Pre-approval of sites
as a separate matter
>, from design (“banking”)

Overarching 4>
Commission,_

objectives ) » Resolution of site

suitability issues, both
safety and environmental

%é:l

Two ESP Scenarios

» ESP application specifies design
characteristics for the specific facility to
be built

= ESP application specifies postulated
design parameters as a surrogate for
actual facility information
/
nE




Goal of Pilot ESP
Applicants

= Pre-approval of sites for future nuclear plants in
._a.manner.that

" Maximizes resolution of safety and environmental
issues associated with the site

o Preserves essential flexibility for future COL
applicants to select the best technology at the time a
decision to build is made’

» Establish predictable & efficient review process
for future ESP applicants ~ - -
nE

"Necessary Assumptlons

= Early design and site approvals under Part 52 requlre
certain assumptions to be made
« Design certifications assumed a suite of “site parameters
to enable design development and safety reviews,’e.g.,
+ Seismic accelerations
+ Maximum prec1p1tat10n ﬂood level wmd speed
+ Soil propertles ‘etc.

o For early site permits that do not spemfy facility type, an
array of “design parameters” must be assumed to facilitate
site suitability evaluations, e.g.,

+ Cooling water requ1rements

+ Acreage/footprint ' ’ wé I
10

« Effluents and releases




The PPE Approach

" rac
e T e S AP Xy
on actual data (e85
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ESP Applicatio

%

Key Topic — Plant Parameters
Envelope Approach

= What is a PPE?

« The set of postulated design parameters
that are expected to bound the
characteristics of a reactor or reactors
that might later be deployed at a site

e Used to obtain an Early Site Permit
when the type of plant to be built has
not been determined %/E I




Site \
Characteristics

» Setsmology
*» Meteorology
* Geology, etc.

Early site

approval for
facilities that fit
within the site
characteristics
and the PPE

Combined
License

#+ . Verification that design .
1 " characteristics fall within the

- Acreage/footprint
creage/lootprin ESP sne charactenstlcs & PPE

*» Releases/effluents

* Coohing water, etc. £ . Consnderatlon of sxgmf’ can

new mformation % l

ESP/Part 52 Termlnology
(Proposed working defi nItIOI'IS) *

3
- H

Term . " " Definition
Site parameters The postulated physical, environmental and .

ilemogiaphic features of an as-yet unidentified site

1

Design parameters The postulated | features of the reactor or reactors
that could be built
Site characteristics " The'real physical, environmental and demographic

.- features ‘of the proposed facility locahon

Design characteristics . The real features of a reactor or reactors

et s |




Key Envisioned NRC
Findings for ESP

= Site characteristics are complete and accurate

“'m Scope of design parameters is sufficient for
purposes of required site safety and
environmental reviews

= The site is acceptable for construction and
operation of reactor(s) having characteristics that
fall within the identified site characteristics and

design parameters /
15

Plant Parameter Values for Various unding Value
Reactor Technologies
— ——— - Comments
= e = 1= G ..:_:;——. _____:_—“ 7nd
= e e e e Unit
P S — 5 Usage
/ PPE Worksheet General Layout /
Footnote (Typical) E1l
Column 16
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PPE Values, Site Characterists,
and the Permit Basis

Parameter

Building
Height

Snow Load
(Case A)

(Case B)

Snow Load 50 80 80 »

» Applicants will submit a combination of bounding design
parameter values and site characteristics

» The combination of bounding design parameter values and sit
characteristics form the “permit basis” w‘é ]
17

Key PPE Issues

» Nature of NRC review of bounding design
parameters (PPE values) vs. site characteristics
« Site characteristics must be determined accurate and complete

» Reviews for “correctness” of PPE values not required;
expected focus on acceptability of environmental impacts

»m Compatibility of PPE approach with required NEPA

reviews, e.g., use of bounding design parameters to
evaluate environmental impacts

I’&él




Industry Objectives for Generic
Discussions of PPE Issue

NRC understanding of the source, nature and role of bounding PPE
values in ESP apphcatlons

s

Timely NRC feedback on whether the PPE contams thq necessary

parameters-for-performing-site sultablhty reviews

NRC understanding that technical review and approval of PPE
values is not expected or required and that ESP does not involve
NRC approval of any design information

NRC understanding that COL applicants will be reqmred to show
that actual plant design charactenstics are bounded by ESP s1te
characteristics and design parameters™ )

PPE Path Forward (ESP-6/7)

» Remaining aspects to be discussed Dec. 5

» NEI white paper to be submitted Dec. 20

« Discuss all aspects of PPE approach and reflect NRC
feedback .

¢ Include PPE Worksheet
e Cover letter will request tlmely feedback Te:
acceptablhty of PPE approach '
= Follow-up questlons addressed 1n contmumg
monthly meetings - -
.= Need for clear reviewer guidance on PPE
- approach !

20




Other Important ESP Topics

m QA requirements for ESP (ESP-3)
« Differing views on applicability of Appendix B
« Fundamental issue for ESP applicants

m Seismic evaluations and reviews (ESP-13)
e Major effort
e On the right track

» Nominal NRC review timeline (ESP-4)
o Important management tool
o Deferred until early 2003

héé:l

ESP Review Standard

= Primary purpose — Provide guidance to NRC
staff reviewers
« Required information in ESP application
« Acceptance criteria
o Methodology of review

= Also provides insights to ESP applicants
» Expectations for ESP application content

o Criteria for review

h&él




ESP Review Standard (RS) —
NRC Approach”

n Point reviewers to apphcable ex1st1ng

puidance -

n Update existing guidance as needed to ¢
reflect Part 52/ESP context - ‘

= Provide new guidance where necessary

Industry Perspectlve

™

*!

Existing safety and enwronmental rewew gmdance based on
CP/OL context )

o NUREG-0800 ~ SRP (1981) (draft update in 1996)
« NUREG-1555— Envxronmental SRP (1999) -

SRP and ESRP assume at Ieast prehmmary de31gn mformatxon that
may not be available for ESP

Guidance in SRP and ESRP needs significant updatmg for Part ™’
52/ESP purposes

Staff challenge — Developmg RS while addressmg generic ESP
application and review issues with industry

Industry concerns — o ]
o Clear guidance needed for review of ESP applications ' -
based on PPE approach
o Indications that design-related SRP sections will be %é |
applied to ESP 2t




Review Guidance Examples:
Generally Applicable for ESP

= SRP 2.4.11 — Cooling Water Supply

» “purpose is... to identify (limiting) natural
events... and adequate water supply...” for
operations and safe shutdown

a ESRP 3.3.1 - Water Consumption

« “scope includes... quantity of water required...
consumed, and... discharged...” with consideration of
environmental impact

n Other Examples

+ SRP —Most of Chapter 2 of NUREG-0800
» ESRP — Non-design dependent gurdance in NUREG-1555

%é:l

eview udance Exams:
Limited Applicability for ESP

= SRP 13.3 Emergency Planning

» “review addresses... emergency planning zones, emergency action
levels, emergency response facilities, and evacuation time
estimates ” (Guidance per NUREG-0654, Rev 1, Supp 2)

« N/A for ESP: design info for EP facilities

= ESRP 3.4.2 Cooling System Component Descriptions
« “scope should include. .design data and performance characteristics ..”
« N/A for ESP: pre-employment of personnel & plant layout

» Other Examples
s SRP-13.6, Secunty
e ESRP -3 1, External Appearance and Plant Layout

%él




Review Guidance Examples:
Not Applicable for ESP

= SRP 12.1 Occupational Radiation Exposures .

. “Informatlon describing how experience from past designs and
operating plants has beenused.to develop improved rad -

protection designs ..

= ESRP.7.3 Severe Ac01dent Mltlgatlon

Alternatives

» “The scope includes the identification and evaluation of design
alternatives and procedural modifications that reduce the
radiological risk from a severe accident LG

»  Other Examples
« SRP-12.3-124 Radlatlon Protectlon Design Features

e SRP-12.5 Operational Radiation Protection Program 1
¢ ESRP — 10.4, Benefit-Cost Balance

ESP Review Standard — Status

» Generic discussions informing RS development

u RS release for use and comment expected in
December 2002

= Industry comments will focus on assuring

o Clarity of reviewer guidance
Iﬁé |
28

« ESP context is properly reflected




Summary

= PPE approach is central to ESP applicant objectives;

working towards common understanding with NRC
staff

s Clear guidance needed to support efficient ESP
application reviews

= Would welcome the opportunity to update the
Committee ESP-related topics in the future

%él
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Presentation to the Advisory Committee
on Reactor Safeguards

EARLY SITE PERMIT (ESP) AND

ESP REV

EW STANDARD

Presented By

Ronaldo Jenkins
Michael Scott
Early Site Permit Project Managers

New Reactor Licensing Project Office
November 7, 2002
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Purpose

e Summarize the ESP process and recent
history as background for discussion

e Brief the Committee on the draft ESP
Review Standard (RS)

* Discuss future milestones for ESP RS
document development and use

e Address Committee questions or
comments on ESP process or ESP RS




Agenda

Background on ESP process and recent history 5 min

ESP RS document development approach S min
ESP RS document content 5 min
Next steps 5 min

Discussion/questions 25 min
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» Reduce licensing uncertainty

» Resolve siting issues resolved prior to
construction

» Allow an applicant to “bank’ a site

» Provide regulatory stability for next
10-20 years




C C C
Early Site Permit Review Process

Inspection }
Activitics J

\
Review in
Accordance with
Federal Regulations Site Safety Safety
—/ ) And EP Evaluation »

Review

RCPM

Pre-App.
Public
Meeting*

Early Sitc Permit Agcncy
Application Decision on~
- Application

Review in

Final
EIS

Scoping
Activities

Comments
On Draft

Accordance with

Federal Regulations

Formal Public
Participation

* Not required
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i \}é‘ﬁ ESP Process

N

e Subpart A of 10 CFR Part 52
provides process for applicant
considering construction of a nuclear
power plant to resolve site 1ssues

separately from application for a
combined license (COL)




ESP Process (Cont’d)

e Application contains:
— Site description

— Safety assessment, including analysis and
evaluation of major structures, systems, and
components of the facility that bear
significantly on acceptability of the site under
radiological consequence evaluation factors in
10 CFR 50.34(a)(1). Site characteristics must
comply with 10 CFR Part 100




ESP Process (Cont’d)

* Application should describe:

— Number of reactors, type, and thermal power
level

— Site boundaries and facility location on site

— Maximum levels of radiological and thermal
effluents

— Type of cooling system

— Seismic, meteorological, hydrologic, and
geologic site characteristics

— Nearby industrial, military, or transportation
facilities

— Existing and future population profile near site

6
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ESP Process (Cont’d)

« Must include complete environmental report that
focuses on operation of reactor(s) with
characteristics that fall within postulated site
parameters; need not assess benefits (including
need for power) but must evaluate alternative sites
for “obviously superior alternative”

« May choose to propose major features of

emergency plans, or may propose complete and
integrated emergency plans

o If desire to perform certain site preparation
activities allowed by 10 CFR 50.10(e)(1), must

submit redress plan for event power plant 1s not
constructed




Recent History

o Three utilities have notified NRC of intent to
submit ESP applications
— Exelon (Clinton site) — June 03
— Entergy (Grand Gulf site) — June 03
— Dominion (North Anna site) — Sept 03

 Staff has been meeting with Nuclear Energy
Institute (NEI) on monthly basis to identify, and

make progress on resolving, licensing issues
related to ESP

o Staff developing ESP RS to support review of
these and any other ESP applications
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Background on

W3 | ESP Review Standard (RS)

o

***’“

« Purpose of ESP RS is to provide guidance to staft
and information to stakeholders on review of a
potential future ESP application

« Basic premise is that existing guidance is to be
used to extent feasible

e Strive for consistency with draft power uprate RS
and license renewal guidance




Document Development Approach

« Staff needs to develop guidance expeditiously given time
frame expected for receipt of first ESP applications

o Presently finalizing draft ESP RS — objective is to
produce best document possible for interim use,
recognizing that open licensing issues related to ESP
mean there will need to be changes and additions before
document is finalized

 Sought and received input from affected branches in NRR
and from NSIR

« New Reactor Licensing Project Office (NRLPO) has
integrated staff inputs and developed draft document

10




C C

Document Development Approach
(Cont’d)

 Staff asked to review for applicability to ESP:

— NUREG-0800 (1981) (Standard Review Plan, SRP)

— NUREG-1555 (1999) (Environmental SRP)
— Regulatory Guides

— Information Notices

— Generic Letters

— Regulatory Issue Summaries

— Any other documents of which staff is aware

* Primary review branches provided positions on
applicable documents via memo to NRLPO

11
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Standard Review Plan Markups

* Primary review branch asked to mark up
assigned sections of NUREG-0800 and
NUREG-1555 to achieve two results:

— Strike out text not applicable to ESP to clearly
show what is needed and what is not at ESP stage

— Revise (using highlight and strikeout) existing
guidance to bring portions of sections applicable to
ESP up to date

12
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Results of Staff Markups

» Most applicable sections of NUREG-0300 are
in chapter 2 (Site Characteristics)

e Additional sections:
- QA
— Security
_ Site missiles and aircraft hazards

— Radiation protection (for site workers when
collocated with existing reactor)

— Emergency planning
— Accident analysis

13




C C
Results of Staft Markups
(Continued)

Markups made on all “old” NUREG-0800 sections (most of
which date to 1981)

Rewrite needed for Chapter 15 guidance to define how to
perform accident analyses using bounding design basis
accidents — to be completed before final issue of RS

No guidance in NUREG-0800 for security determination at
ESP stage — RS states that security requirements are
changing and that staff will provide guidance (e.g., guidance
resulting from SECY paper NRLPO is currently working)

Few changes needed to NUREG-1555, which is much more
recent than most of NUREG-0800 and contains specific
references to ESP

14




RS Document Contents

e ESP review process guidance
e Process Flow Chart
 “Applicability Table” for Safety Evaluation

e “Applicability Table” for Environmental
Impact Statement

« Boilerplate Safety Evaluation Report template
« NUREG-0800/1555 section markups

15




Extract From Applicability Tables

Early Site Permit

Scope and Associated Review Criteria for Site Safety Assessment
Primary Source of Review Guidance: NUREG-0800, “Standard Review Plan for the Review
of Safety Analysis Reports for Nuclear Power Plants (1981)”

Area of Review Pnmary Secondary SRP SRP Boilerplate | Comment / Additional Guidance
Review Review Section Markup Safety
Branch Branch attached? Evaluation
Section

Prnmary Review Branch SPSB

Site Location and Descnption SPSB None 21 Yes 211
Exclusion Area Authority and Control SPSB None 212 Yes 212
Population Drstribution SPSB {EHB 213 Yes 213
Identification of Potential Hazards in Site SPSB None 2241 Yes 221
Vicnity 222

Evaluation of Potential Accidents SPSB None 223 Yes 223
Regronal Climatology SPSB None 234 Yes 231
Local Meteorology sPSB None 232 Yes 232
Onsite Meteorological Measurements SPSB None 233 Yes 233
Programs

Short-term Dispersion Estimates for SPSB None 234 Yes 234
Accidental Atmospherc Releases

Long-Term Diffusion Estimates SPSB IEHB 235 Yes 235
Awcraft Hazards SPsB None 3516 Yes gg ; Note 1

NOTE 1. Topics that are the subjects of these SRP sections are combined in the bollerplate SE with other topics as indicated

16
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3.5.1.6 AIRCRAFT HAZARDS
REVIEW RESPONSIBILITIES

Primary - S+ting—Anatysis—Branch—{SAB) Probabilistic Safety Assessment Branch
(SPSB)

Secondary - None

I. AREAS OF REVIEW

The staff reviews the applicant's assessment of aircraft hazards. The purpose
of the review is to assureensure that the risks due to aircraft hazards are
sufficiently low. Probabilistic considerations may be used to demonstrate that
aircraft hazards need not be a design basis concern. Otherwise, a design basis
aircraft event, involving potential effects of aircraft impacts and fires, is
identified for consideration with respect to a nuclear power plant that might
bhe constructed and operated on the site. identification—ts—made—and—the

4
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The SABSPSB reviews the applicant's assessment of aircraft hazards to the
plant and determines whether or not they should be identified as design basis
events for a plant that might be constructed and operated on the proposed

C

Extract from Typical NUREG-0800 Markup
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Next Steps for ESP RS

RS document 1n staff concurrence

Goal: Issue for interim use and public
comment by end of 2002

Plan to provide RS to ACRS for review
after addressing public comments

After receiving comments, goal 1s to
issue final ESP RS by end of 2003

I8




Next Steps for ESP Process

Issue RS to better inform stakeholders
Complete applicant-specific pre-application activities
(e.g., public meetings, site visits, QA reviews)
Resolve generic licensing issues with NEI ESP Task
Force

— Plant parameter envelope (PPE) approach

— Seismic evaluation methodology

— Alternative site reviews under the National Environmental
Policy Act

Complete internal preparations (e.g., resource
planning) to enable review of ESP applications on
schedule

19
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AP1000 Design Certification Review

Westinghouse Electric Company

Presentation to

Advisory Committee on Reactor Safeguards

November 7, 2002
Slide 1 ‘Westinghouse




Agenda

e AP1000 Design Certification
— Background / Scope of Application
- Summary of Pre-Certification Review
~ Design Certification Schedule

e Overview of AP1000 Design

e Summary of AP1000 PRA

o ACRS Future Meetings

@ BNFL - Shde2 @Westmghouse

AP1000 Design Certification Status

Mike Corletti
Deputy Project Manager, AP600 & AP1000 Projects_
-7+ '412-374-5355 - corletmm@westinghouse.com "

@BNFL Shde 3 @\Nesmghouse




AP600 Background

e Design Maturity
- 1300 man-year design and testing effort
- More than 12,000 design documents completed
~ 3D plant computer model developed
- Includes structures, equipment, small / large pipe, cable trai/s, ducts ...
- 60-70% Design complete with credible Cost Estimate & Construction Schedule
- Detailed Bill of Materials developed
¢ Licensing Maturity
-~ Completed NRC technical review of AP600
- 110 man-year effort (NRC) over 6 years
- Independent, confirmatory plant testing (ROSA, OSU)
- 7400+ questions answered, no open items
- 380+ meeting with NRC, 43 meetings with ACRS
- NRC Design Certification issued 12/99
e Meets Utility Requirements Document

@BNFL Slide 4 @wwmgnuuse

AP600 to AP1000 Design Changes

e Increase Core Length & Number of Assemblies

Increase Size of Key NSSS Components
-~ Increased height of Reactor Vessel
- Steam Generators (A125, sirnilar to ANO replacement)
- Larger canned RCPs (variable speed controller)

- Larger Pressurizer

Increase Containment Height

Increase Capacity of Passive Safety System Components

Turbine Island Capacity Increased for Power Rating

Retained AP600 Nuclear Island Footprint

(5 LN Sides @ vesmghouse




AP1000 General Arrangement

Plan at Elevation 135’

AP600

AP1000

Shde 6

) vesmghouse

AP1000 General Arrangement

Containment Section View
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Phased Approach to AP1000 Licensing

e Phase 1 (complete)
- Establish goals and estimate for Prelicensing Review
- Westinghouse prepare submittals to support goals

e Phase 2 (complete)
- NRC perform Pre-Certification Review
- NRC estimate Cost and Schedule for AP1000 Design Certification
- Westinghouse develop Safety Analysis Report

¢ Phase 3 (in progress)
- NRC perform Design Certification Review

(i ) Sides @ westngpouse

AP1000 Design Certification Application

Submitted March 28, 2002
e AP1000 Design Control Document (DCD)

-~ Tier 1 Information

- Inspections, Tests, Analysis and Acceptance Cnteria (ITAAC)
- Tier 2 - Information

- Standard Safety Analysis Report

- Technical Specifications

- PRAInsights

e AP1000 PRA Report submitted with application

e 20 AP1000 Topical Reports have been submitted in
support of Design Certification

@BNFL Shde 9 @Wesmghouse




AP1000 Design Certification Review-
e AP1000 Licensing Benefits from AP600 Review

~ Follow AP600 Precedents - No New Policy Issues

» “80%” of AP1000 DCD Same as Approved AP600 DCD
- Redline/Strikeout Version of DCD Provided to NRC

AP1000 Final Design Approval

AP1000 Design -
_ CertReview |

AP1000 Pre-Cert
Review

@BNFL Side 10 @Wesmghousa

Results of Pre-Certification Review
(Phase 2)

e SECY-02-0059 Lo
- Design Acceptance Criteria can be used for AP1000

- Piping DAC approach is acceptable
- DAC specifics will be performed as part of Design Certfication
- Structural Design will not use DAC
- Structura\Ii &esig;a of nwucléar island cntical sections is performed
» Same approach as AP600
e March 25t Letter to Westinghouse on Remaining Issues
— APB0O tests are applicable to AP1000 *
- AP600 analysis codes validated to these tests can also be used for AP1000

- Treatment of entrainment phehbmenon in the upper plenum/ hot leg in SBLOCA
analysis will be addressed in Design Certification review

o ACRS Letter Endorsing AP1000 Conclusions

@BNFL Shide 11 @wmnghme




Resolution of Open Items from Pre-
Certification Review

o Safety Analysis Codes
- Pre-Certification Review Determined Applicability to AP1000 of
Safety Analysis Codes Approved for AP600
- LOFTRAN
- NOTRUMP
- WCOBRA/TRAC
- WGOTHIC
~ Several open items / resolution paths identified for each code
- Open items are being addressed in RAIl responses

@BNFL Shde 12 @wmmghouse

Resolution of Open Items from Pre-
Certification Review

e Treatment of upper plenum and hot leg entrainment for SB LOCA
- WCAP-15833 Rev 1 "WCOBRA/TRAC AP1000 ADS4/IRWST Phase Modeling”
- Sophisticated analysis tool developed to assess importance of phenomenon
not explicitly modeled in NOTRUMP
- Momentum flux
-~ Upper plenum and hot leg entrainment
- Code validated against test data .
- Sensitivity studies performed to demonstrate importance of entrainment
» Vanations in upper plenum noding
» Vanatons in upper plenum entrainment rate
» Vanations in interfacial drag in upper plenum _
» Vanations of coefficients goveming inception of hot leg entrainment

» Compansons of WCOBRA-TRAC entranment calculations to Kataoka-Ishii pool
entrainment model

- Results indicate AP1000 SBLOCA performance not sensttive to vanations in
upper plenum and hot leg entrainment

- No core uncovery for spectrum of sensitivity studies
- Small changes in predicted minimum system inventory
- Future interactions with staff planned to resolve technical issue

@BNFL Side13 @w:mmghousa




Design Certification Schedule

Near-Term Milestones

3/28/2002 W Submits Application for Design Cerlification

5/1/2002 W Kick-off PRA Review Meeting

5/9/2002 W Kick-off DCD Review Meeting

5/30/2002 W Submits Supplemental Topical Reports

6/25/2002 NRC Dockets Application

9/30/2002 NRC provides Requests for Additional Information (RAl)to W

700 RAI Issued

W has provided responses to 440 RA!
12/2/2002 W Issues final RAl responses

o Deslgn Information Provided to Staff for Confirmatory Analysis
¢ Piping Audit Held at Westinghouse Offices in September
e Seismic Audit at Westinghouse Offices in November

@BNFL Siide 14 @wmngnuuse

Proposed Design Certification Schedule

Future Milestones

NRC Letter W Target

1. W Submits Responses to All RAI 12/2/02 12/2/02
2. NRC Perform Audits as Necessary 1Q2003

3. NRC Identify Potential DSER Open Items 2/28/03
4. W Addresses Potential DSER Open Items 4/15/03
5. NRC Issues DSER 6/16/03 6/16/03

DSER OPEN ITEM RESOLUTION DELAYS SCHEDULE 1 YEAR
IF NO DSER OPEN ITEMS, THEN DSER TRANSITIONS TO FSER

6. ACRS Full Committee & Letter 8/2004 8/2003

7. NRC Issue FSER 9/13/04 8/15/03

9. NRC Issue FDA 10/25/04 10/24/03
@BNFL Side 15 @)Wesmz?wuse




Future ACRS Interactions

e Timely ACRS review of AP1000 issues required to
meet Westinghduse Target Schedule
- Treatment of entrainment
- AP1000 PRA
- Other topics for discussion

@BNFL Shide 16 @Wesmgmuse

AP1000 Overview

Terry Schulz
Advisory Engineer, Passive Plant Engineering
412-374-5120 - schulztl@westinghouse.com

@BNFL Slide 17 @wmnghume




AP1000 Design Features

¢ Integrated Power Plant Design
+ Proven Power Producing Components (Reactor, Fuel, ...)
» Simplified RCS Loops with Canhed Motor Pumps
o Simplified Passive Safety Systems
~ Increase safety margins and acidress severe accidents
o Simplified Nonsafety Systems
¢ Microprocessor, Digital Technology Based 1&C
e Compact Control Room, Electronic Operator Interface
e Optimized Plant Arrangement
~ Construction, Operation, Maintenance, Safety, Cost
o Extensive Use of Modular Construction
()08 e 18 € wesmgponse

AP600 to AP1000 Design Changes

Increase Core Length & Number of Assemblies

Increase Size of Key NSSS Co}nponents
- Increased height of Reactor Vessel
- Larger Steam Generators (similar to W/CE SGs)
- Larger canned RCPs ({/ariable speed ;:ontroller)
— Larger Pressurizer ]
e Increase Containment Height & Design Pressure
¢ Increase Capacity of Passive Safety System Compdnents
-~ Retain/ increase safety margin for low differential pre'ssm:e‘ features

Turbine Island Capacity Increased for Power Rafing

- Retains Nuclear Island Footprint ™~

@BNFL . Shde 19 @wmnghouse




Comparison of Selected Parameters

PARAMETER Doel 4/Tihange 3 AP600 AP1000
Net Electric Output, MWe 985 610 1117
Reactor Power, MWt 2988 1933 3400
Hot Leg Temperature, °I'-; 626 600 610
Number of Fuel Assemblies 157 145 157
Type of Fuel Assembly 17x17 17x17 17x17
Active Fuel Length, ft 14 12 14
Linear Hear Rating, kw.ft 502 4.10 571
Control Rods / Gray Rods 52/0 45/16 53/16
RV 1.D., inches 157 157 157
Vessel flow (Thermal Design) 295,500 194,200 300,000
Steam Generator Surface Area, total ft2 204,000 150,000 250,000
Pressunzer Volume, ft3 1400 1600 2100

@BNFL Slide 20 @Wesmgtnuse

AP1000 Major Components

e Fuel, Internals, Reactor Vessel
-~ Similar to Doel 4, Tihange 3, S. Texas
- No bottom-mounted instrumentation
- Improved materials - 60 yr life
Steam Generators

~ Same design features as AP600, larger

- Similar to W/ CE SGs in operation,
System 80, ANO replacement SGs

Canned Motor RC Pumps
- Similar to AP600, larger

~ Used in Naval reactors, eart
commercial reactors .

Simplified Main Loop

- Same as AP600

-~ Reduces welds 50%, supports 80%
Pressurizer

- 50% larger than operating plants

STEAM GENERATDR

STEAM GENERATOR

PRESSURIZER

SURGE LINE
REACTOR COOLANT PUMP
HOT LEG PIPE

COLD LEG PIPE

SAFETY INJECTION NOZZLE

REACTOR VESSEL

@BNFL Slide 21

@Wmnghouse
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AP1000 Core Design

e AP1000 Core Design Features
= 17x17 Performance+ Fuel
" - 12 more, 14’ long fuel assemblies
- Same as W 3XL plants iy =1 e o
- Higher power density than AP600
- Similar to many W 3L plants
- Low boron core design
- Meets EUR requirement
- Improves ATWS and
boron dilution
-~ 18 month cycles
~ Increased shutdown margin vs AP600
~ Gray rods for load follow

i

o
ORGNONCN0
1

f]
YOS Sy

svaEraLievnenes
0

SN

@BNFL Slide 22 @Wesmgiwuse

AP1000 Reactor Vessel

o West. 3 Loop Reactor e s
- 157" D, 157 fue! assemblies weer supPORT
- Same RV as AP600 + 19.7" length

Ring forged construction st ey
* ~ No welds in core region

~ Improved materials permit 60 yr
design life
- W-CE type Core Shroud SPeCoEM HoLoee
- Replaces radial reflector T CoRe SR
- All-welded design “aDIAL SuePORTS ’ Pt X

Top mounted incore 1&C
- Fixed position, online readout
- No penetrations below top fuel

VORTEX SUPPRESTIN
PLATE

SECONDARY CORE SUPPIRT

@BNFL Side 23 @WMnghnuse




APT1000 Core Barrel

" YGN-5 Core Shroud
¢ AP600 Utilizes Radial Reflector _ _

- Based on earlier APWR design
- Improves fuel economy / vessel life
e AP1000 Utilizes W/CE Core Shroud

-~ Radial reflector challenged by addition
of 12 fuel assemblies
- Proven design used on many W-
Windsor plants
- All welded - no bolts
-~ Simplification

@BNFL Shde 24 @msmgmlxse

AP1000 Steam Generator

e Based on Proven W Designs
-~ Uses AP600 (Delta 75) design features
- Inconel 690 TT tubes
- Stainless steel support plates
- Improved access
Larger size bounded by W-CE expenence
- Very simitar to ANO replacement SG (balow)
Excellent operating experience
- Over 1200 SG years of operation
Less than 0.1% total tubes plugged

p ” <o
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AP1000 Reactor Coolant Pump

» Based on Field-Proven, Canned
Motor Pumps

-~ 1300 units in service

~ 12-year mean time between repair

- No shaft seals - no seal failures
Water lubricated bearings - no oil
Larger compact, high inertia flywheel
Increased pump head / flow

- Pump power mimimized by use of
frequency control dunng shutdowns
AP600 pump tests performed
- Full size test of compact flywheel
~ Scaled hydraulics tests
~ Air-mixing tests of SG / RCP connection

SO

THERoL

BARRIER

i rLywes,
ATSTMMY

sTATOR
FLANGE

\m‘(
"4AC

XE™

woToR
TERNINAL
200

=

@BNFL Shide 26

@Wesmmuse

Canned Motor Reactor Coolant Pump.

AP600 AP1000
EL 105'-75" ¥ EL 106°-34°
|
6’-0 31°
17'-376" 18'-0.92"
12'-0 61"
EL 88‘-374'.1;1 l | - EL_88'-2.48"
Parameter-- AP600 AP1000
Design Flow, gpm 51,000 78,750
Design Head, ft 240 - 365
Rotating Inertia, Ib-ft* . 5,000 16,500
Motor Rating, Hp 3200 7000
@BNFL Shde 27 @wmgfwuse
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Large Pressurizer Eliminates Need for PORV and
Improves Transient Response

X FL_170'-9 51"
A
EL_159'-57"
N ~
e I
7 3
2
ﬁ‘ ]
£L_107°-2"
AP600 AP1000
1600 {13 2100 ft3
@BNFL Shide 28 @Wesnnghause

AP1000 Reactor Coolant System

1RVST

s fofo |

o} C CF ©

@
[r] 1evsT
K

PRESSURIZER

PRMR
[

cve
PRI

[
L3
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AP1000 Approach to Safety -

¢ Passive Safety-Related Systems - .

- Use “passive” process only, no active pumps, diesels, ....
~ One time alignment of valves
- No support systems required after actuation
- No AC power, cooling water, HVAC, I1&C

- Greatly reduced dependency on operator actions
— Mitigate design basis accidents without nonsafety systems
- Meet NRC PRA safety goals without use of nonsafety systems

¢ Active Nonsafety-Related Systems
- Reliably support normal operation
- Redundant equipment powered by onsite diesels
- Minimize challenges to passive safety systems
- Not required to mitigate design basis accidents

@BNFL Shde 30 @Vlesnnghouse

Passive Safety Systems

¢ Passive Safety System Functions
-~ Dedicated safety systems, not used for normal operation
- Mitigate design basis accidents without nonsafety systems
- Meet NRC safety goals without use of nonsafety systems
o Passive Safety System Design Features
— Only passive processes; no active pumps, diesels, fans, ...
- DBA considerations; margin, single failure
— PRA considerations; reliability, common mode failures
- Reduced dependency on operator actions
o Passive Safety System Equipment Design
- Reliable, experienced based, nuclear grade equipment .
— ASME, seismic |, fire / flood / wind protection
~ Availability controlled by Tech Spec with shutdown requirements
- Reliabilty controlled by ISl / IST and maintenance program N
@BNFL Shide 31 @w“nrgtmm
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AP1000 Passive Core Cooling System

¢ AP600 System Configuration Retained gy v
e Capacities Increased to Accommodate
Higher Power
- Core 1933 MW > 3400 MW or 76% ™
- PRHR HX Capacity Increased 72%
- CMT Volume & Flow Increased 25%
-~ ADS 4 Flow Increased 93%
IRWST Injection Increased 89%
Cont. Recirc. Increased 139%
e System Performance Maintained

-~ No core uncovery for SBLOCA
- < DVlline break
~ Large margin to PCT limit
— No operator actions required for SGTR

@BNFL Shde 32 @W&Gmgmuse

Passive Decay Heat Removal

CONTANWMENT
VENTS CONDENSATE
PRESSURIZER
e
PRHR IRWST SGE,‘
HX ‘;SE!DWATE“
2 ro
& £y -
¢ WL X
e PRHR HX Design - . e
- Same configuration as AP600 COREN|  vessa
- Same elevations as AP600
- lLarger pipe / valve sizes

- Increased HX surface (more tubes / longer horizontal section)
[ L St 33 @ westrgpase




PRHR Equipment Layout
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Loss Main Feedwater Analysis
¢ PRHR Provides Effective Core Cooling 3RT woter vo ume - Guging 84 4 binel

~ RC pumps operate until tnp on low Tc¢ (~1167 sec)

—=== "clch PPZ rp ame * ccleE AS Sa vt banel
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-~ PRHR HX operates with forced then natural cire. __ 2203
- Large subcooling & Pzr level margin provided  — 299
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Loss AC Power Analysis

Main feedwater lost as initiating event
Oftsite power lost at time of reactor tnp

PRHR HX operates with natural circulation
Large subcooling & Pzr level margin provided 1303 4

—— AL agte -

¢ PRHR Provides Effective Core Cooling ---- e Rl
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¢ PXS Automatically Terminates SG Tube Rupture Leak =T
- PRHR HX operation cools RCS to less than SG temperature ey

CMTs provide RCS makeup

Protection 1&C i1solates CVS makeup & SFWS on high SG level 3™

SG overfill 1s automatically prevented

——
prosmr=tng

L~
- e -
- w f s
- 3 L m—— I
i- i
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C I

Ruplured S Wate Volums (cubc.

Primary to Secondary Leak Rate
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AP1000 Passive Safety Injection

e L)
"lﬁ?n" " m
J ot CONTABMENT
IITT
— m CORE MAKEUP
TANK (1 OF 2)
PRESSURIZER J< norg
frwaT acremn
S [|vorn
wor T ta U
MECRC
N R B e S sem
N
{2 Y —=
e Passive Safety Injection ..'.'.“...———lr E kel | '
- Same configuration as AP600 neacTon gzl
- Same elevations as AP600 vessa.
- Larger CMT and CMT flow tuning onfice
- larger IRWST, Recirc, ADS 4 pipe sizes
@BNFL Slide 38 @Wesmgmuse
AP1000 Accumulator -
i
:ﬁ: e Accumulator Volume / Flow Not Changed
) — Controlling accident is Large LOCA

- Increasing Accum volume is difficult
= I e " Would impact containment layout
q F T - « AP1000 Large LOCA PCT
el (=24 - 2124 F for DBA Large CL LOCA
- Including uncertainties
~ For PRA, change success criteria

- Separate large RCS pipe breaks and
spurious ADS stage 4 large LOCAs

— ADS-4is HL break, 1/2 accum OK
b - Large CL breaks require 2/ 2 accum
» Reduce frequency based on LBB

@BNFL Siide 39 @wmmgmm
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AP1000 Core Makeup Tanks

e Core Makeup Tank Volume & Flow
AP600 AP1000 Increased by 25%
- Volume 1s 2500 {t3 (AP600 2000 ft3)
- Re-tuned flow control onfice with same pipe size

/f;;‘, :;';.;; . - Maintains duration of CMT injection same
yal N as AP600
L - Maintains time available for ADS to

e et depressunze RCS to IRWST cut-in

Q O : ¢ AP1000 CMT Has Sufficient Capability to
7 Mitigate Small LOCA’s

- No core uncovery for DBA Sm LOCA
- <DVILOCA

- Required for PRA success criteria, multiple

[e—13-10" [ 15°-8"

failure accidents w/o accum

@BNFL Shde 40 @wwmgnouse

AP1000 IRWST Injection

e AP1000 IRWST Injection Capacity Increased
~ Pipe and valves increased to 8/10” (AP600 has 6/8")
- Eliminated flow tuning balancing onfices
- Initial IRWST water level increased
- Added narrow range level sensors to reduce error
— Flow capacity increased 89%

@BNFL Shde 41 @ Westinghouse
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AP1000 ADS

o ADS Stages 1,2,3 Not Changed

- Not important for final RCS depressurizétion to IRWST Injection and
Containment Recirc

— Maintains ADS 1,2,3 piping layout / design, sparger design and
IRWST T&H loads
e ADS Stage 4 Increased

- Very important for final RCS depressurization to IRWST / Cont Recirc
- ADS 4 valves / pipe increased to 14" (AP600 has 107)
— Common pipe increased to 18" (AP600 has 127)
- Critical flow area increases 76%
~ Subcritical flow increases 93%

@BNFL Stide 42 @VIestmgmuse

DVI LOCA Analysis

e PXS Provides Effective Core Cooling wof " - -
- CMTs, accum and IRWST provide injection w-f
— 1/20MT, Accum, IRWST line spil to contan i
- ADS effectively reduces the RCS pressure
- Core remains covered with significant margin

oMt (I

Flow (tbm/sec)

o 8 3 8 8
4 i lvvvln

1600 1500
Time {s)
=== Top OF Aclive Fual

X
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* ¥ &
I
4 ¥
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8

PG VS SO S i
200 2500 3000

Core Mixture Level (ft)

o 8 a8 @ B
e
I —

1500
Time (s)
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Spurious ADS LOCA Analysis

* PXS Provides Effective Core Cooling ol
~ CMTs, accum and IRWST provide injection m_%
~ ADS effectively reduces the RCS pressure Em-j MT(1/2)
~ Core remains covered with significant margin é ot
. g
= l » 1
£ T "
§*‘° “F R
—=-= Top OF Active Fuel »E Time (s)
k] bl 5
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1? :
2" Cold Leg LOCA Analysis
0
¢ PXS Provides Effective Core Cooling wf
- CMTs, accum and IRWST provide injection F T (172)
104
- ADS effectively reduces the RCS pressure g f
- Core remains covered with significant margin E a"’:
!
- \\ . =
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AP1000 Containment Recirculation

e AP1000 Cont. Recirc. Capacity Increased
- Pipe and valves increased to 8" (AP600 has 6/8”)
~ Containment post ADS water elevation increased
- DVI LOCA min flood elevation is 108.05' (AP600 is 106.2’)
- PXS curbs raised to 110 17' (AP600 is 108.17")
- Initial IRWST level increased
Initial flooding of refueling cavity prevented
- Check valves added to drain line
-~ RNS suction from outside containment .
- Injection suction from Spent Fuel cask loading pit
- Prevents RNS operation from reducing time for recirc start
» RNS doesn't pump down IRWST during DVI LOCA
~ Flow capacity increased 139%

@BNFL Shde 46 @;Wesmghouse
AP1000 Containment Recirculation
e PRA Based Changes )
- Recirc MOVs made normally open
- Improves opening reliability
- Fewer valves need to open
-~ Squibs more reliable than MOVs
- Containment Recirc squib diversity
- AP1000 applies diversity between Cont Recirc paths
- Recirc paths with MOVs use low pres squib (150 psig)
- Recirc paths with check valves use high pres squib (2500 psig)
» Same squib valve used in IRWST injection lines
- Improves reliability of Cont Recirc and drain for IVR support
@BNFL Shde 47 @w?,smwmma
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LOCA Long Term Cooling

ADS 1273 STERL
| L CONTAINMENT
VESSEL
t
|
i
~0
-] - ] r{ autTER
~
.
PZA r,j
. /
SPARGER
/ \ WASTE
suMA
IRWST
sa E
A8« /\
. -
.

(15 10

Slide 48 @ngﬂuuse

Long Term Cooling Analysis (DVI Case)

¢ PXS Provides Effective Core Cooling
- IRWST provides injection until recirculation starts
- One IRWST lina injects, one spills through DVI break
-~ Containment recirculation starts at 1.9 hr
ADS effectively reduces the RCS pressure

- Core remains covered
with significant margin

~ Indicated by HL level

HL

A TRWST /7 Recitc oss e hota (e}

B RST /A e i ot (/)
.
%

- - ay we
Terw (s) -
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AP1000 Containment Comparison

LEL 3339

EL_308'3

A i E
I '
F_| ) 4 =] ar o - = J =)
L Alad| g
EL_$0-6 B _* 'E '-’. = %
AP600 AP1000 [
Total Free Volume 100% 122%
Design Pressure, psig 45 59
Shell Thickness 15/8" 134"
Matenal A537 Class 2 SA738 Grade B
@BNFL Slide 50 @,Wesnnghuuse

Passive Containment Cooling System

e PCS Water Storage Tank
~ Provides 72 hr drain
- Afterwards use on/offsite water
- Air only cooling prevents failure
- Flow decreases with time
- Uses 4 standpipes
... ® PCS Flow Rates
™ . _ High initial flow
- Rapidly forms water film
- Effectively reduces cont pressure
- Later flows match decay heat
" e 3rd Diverse Drain Path Added
~ Increases relability of water drain

- T&H uncertainty of containment
cooling without water drain

@BNFL Shde 51 @Wesmghouse




AP1000 Containment Analysis Results

¢ AP1000 Containment AP1000 DECL LOCA Containment Pressure

Provides Increased Margins 1
AP600  AP1000
- LLOCA 16 38
- MsSLB 09 1.7
(Design - Peak pres (psi))

Y
-1
N

Pressure {psig)
s

Main Steam Line Break Pressur

8

25

15
Time (Days)

8

]

¢ Main Steam Line Break is

Pressure (psig)
8

Limiting
01 ~ Not sensttive to passive
wf containment cooling
o performance
1000 2000 3000 4000 5000
Time (sec)
@ BNFL Slide 52 @ Westnghouse

AP1000 Safety Margins

Typical Plant AP600 AP1000
Loss Flow Margin to ~1-5% 15.8% ~19%
DNBR Limit
Feedline Break >0°F ~170°F ~140°F
Subcooling Margin
SG Tube Rupture Operator actions Operator actions Same as
required in 10 min NOT required AP600
Small LOCA 3" LOCA <8"LOCA Same as
core uncovers NO core uncovery AP600
PCT ~1500 °F
Large LOCA PCT 2000 — 2200°F 1676°F 2124°F

(with uncertainty)

@BNFL Shide 53 @wmm




AP1000 Active Nonsafety Systems

e Active Nonsafety System Functions
- Reliably support normal operation
~ Minimize challenge to passive safety systems
~ Not required to mitigate design basis accidents
~ Not required to meet NRC safety goals

¢ Active Nonsafety System Design Features
- Simplified designs (fewer components, separation not required)
- Redundancy for more probable failures ,
~ Automatic actuation with power from onsite diesels |

¢ Active Nonsafety System Equipment Design
— Reliable, experienced based, industrial grade equipment4
— Non-ASME, non-seismic, limited fire / flood / Wind protection
~ Availability controlled by procedures, no shutdown requirements
~ Reliability controlled by maintenance program

@BNFL Side 54 @Wesnnghuuse

AP1000 Startup Feedwater System

| CONDENSATE
) | TANK
1

1

1

IRC
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APT1000 I&C Systems

e Control System
- Plant wide non-1E system for all normal displays & controls
- Microprocessor / software based, multiplexed communications
e Safety System
- Plant wide 1E system for all safety displays & controls
- Microprocessor / software based, multiplexed communications
- May use same hardware / software as Control I&C
e Diverse System
- Limited scope non-1 E system, PRA based displays & controls
- Backs up Safety 1&C where common mode failure a risk

- Different microprocessor & software than Safety I&C
-~ No multiplexing

@BNFL Shide 56 @Wesrmgmuse
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AP1000 Human-Machine Interface:

e Compact Control Room ~ --

- Designed for 1 Reactor Operator and 1 Supervisor
o Displays S \

- Plant status / overview via wall panel (non 1E)

- Detail display via workstation video dlsplays {non 1E)

- Small number dedicated displays; safety (1 E) & diverse (non 1E)
e Controls

- Soft controls (non 1E) for normal operation .o

- Small number dedicated switches; safety (1E) & diverse (non 1E)
e Advanced Alarm Management

e No Paper Procedures

L )il Sude 58 D) westmgronse

AP1000 Advancea Control Room-

@BNFL i Slide 59 @;Wesmghuuse
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AP1000 General Arrangement

e Improved Maintenance / Inspection
- Increased laydown area inside containment
- Access platforms provided for equipment maintenance /
inspection
e Improved Access to Containment
- Equipment hatch(s) access from auxiliary building

- Equipment hatches and personnel airlocks at both grade
and operating deck levels

e Improved Separation
- Radioactive vs nonradioactive, electrical vs mechanical

- Fire areas, especially inside containment
- Safety vs nonsafety

@BNFL Shde 60 @Westwnuse

AP1000 General Arrangement

Plan at Elevation 135'

AP600 AP1000

@BNFL Shde 61 @W&smgfmm
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AP1000 General Arrangement

Containment Section View -

AP600 (L a33-

N E

EL 60 -6

EL 60-6" |

@BNFL Slkde 62

@Vksmgfnuse

AP1000 Construction Approach

« Simplification of Systems ‘
— Major reduction in bulk materials and field labor -
« Maximize Use of Modularization
— 300 rail-shippable equipment and piping modules
— 50 large structural modules
- Assembled on-site from rail-shippabfe structural modules
- Factory based manufacture and assembly of modules
- Predictable, short manufacturing schedule

- Improved quality control
- Pre-testing and inspection pnor to shipment

- Streamlined field installation
-~ Modules reduce field iabor
- Use of detailed work sequencing

@BNFL Slide 63

€3 vesmgpouse
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Examples of AP1000 Modules

o Large Structural Modules Built Up

From Rail Shipable Modules

¢ Equipment Modules Are Rail
Shipable

Shde 64

Simplifications Reduce Cost

» Elimination of Safety Pumps, Fans, Diesel Generators

¢ Reduced Number of Components / Building Volumes

Pumps

ASME Valves
ASME Piping
Cable

Seismic Bldg Vol.

600 MW

Reference

280
2844
90000 LF
34 mil. LF
9,412,963 ft2

AP1000

Reducton

184
1400
18700 LF
1.0mil. LF
5,041,800 ft3

34%
51%
79%
70%
46%

(1 L

Slide 65

@Wesnrmuuse
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AP1000 Overview

e Technical Feasibility of AP1000
Established

¢ Retains AP600 Design Detail

o Retains Credibility of Cost Estimate .
and Construction Schedule

o Established Regulatory Framework

o AP1000 provides 75% power uprate
for 15% increment in capital cost

e AP1000 Meets New Plant Economic
Targets in the Near Term

@BNFL Slide 66 @,wm@wm

AP1000 Probabilistic Risk Assessment

Selim Sancaktar
- Fellow Engineer, Reliability and Risk Assessment
412-374-5983 - sgmcaks@westinghouse.com

@ BNFL Shide 67 @‘Wesmghouse
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OBIJECTIVES

e Purpose of the AP1000 PRA
- Provide inputs to the optimization of the design
- Verify that US NRC PRA safety goals are satisfied
o PRA is Being Performed Interactively With
~ Design, analysis and operating procedures

- Same process as AP600

©nvn Side s @ estogrouse

Probabilistic Risk Assessment Used as a
Design & Licensing Tool

¢ PRA Used Extensively in the Design and Licensing of AP600
- 7 PRA iterations performed throughout AP600 development (1987-1997)
~ Extensive interaction with plant designers / nsk analysts / NRC reviewers
- Selection of diverse functions / components - DAS
- Regulatory Treatment of Non-Safety Systems (RTNSS)
- PSA approach to assess reliability of passive / active systems
- Shutdown PRA; Fire PRA, Flooding PRA
- Thermal-hydraulic uncertainties addressed explicitly in PRA
- 90% of success sequences bounded with conservative T-H analysis
¢ W Performed a Comprehensive AP1000-specific PRA
- Level 1, 2 and 3 PRA - similar scope and content to AP600 PRA
- Builds on AP600 PRA insights
- Addresses shutdown, fire, flooding, RTNSS, T/H uncertaintes

@BNFL Shde 69 @Wsmghnuse

34



TECHNICALSCOPE - - .

o Since the configuration of the AP1000
reactor and safeiy systems is the same as
the AP600, the AP600 PRA is used as the
basis of the AP1000 PRA with relevant
changes implemented in the model to reflect
the AP1000 design changes.

@BNFL Shide 70 @;Wesmgmuse

TECHNICAL SCOPE

e AP1000 plant-specific T&H analyses are
performed in order to determine the system
success criteria. :

e The CDF and LRF are calculated for internal
events at-power. The off-site dose risk
analysis is also performed. The external
events and shutdown models are also
assessed to derive plant insights and plant
risk conclusions.

@BNFL . Side 1 @wmngmuse
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AP1000 Large LOCA Event Tree

LUOCA | Acc | ADSF | IRWST | 1S | RECIR | CHR [ i pos | FREQ _ LCF
1 LLO-OK1
[ PCT 2 LCF Ido-02  8.87E-12
_nmn_na 3 asL BA3E-11  2Mo-03
4 LLO-OK2
_ _ 5 LCF cho05  1B0E-12
XCICPO PCT
CIC/PO  |RECIRC1 [] 38L 177614 2008
XIW2ABA 7 3BE 340E-10  2eil0-07
IEV-LLOCA IW2ABA/CM2LA
5.04E-08 XADMA [ 30 197E-00  3dio08
ADMA/CM2LA
ACBOTH ] 3BR 426E08 2009
Total CDF = 4.50E 03 B.47E-12
List of Top Events
Event Description
LLOCA  Largs LOCA Evert Occurs
ACC Accumulators inject
ADS-F Full RCS Depressurization by ADS occcurs
IRWST RCS Aefit from IRW ST by Gravity inyection Occurs
cis Containment 1solation Oocurs
RECIA Water Rectrculation to RPY from the Sump Occurs.
CHR c Coaling is d
o G
@mzﬂ. Siide 72 &) Westmghouse

Typical AP1000 PRA System Failure

Probabilities

Fallure Lt .
y _Fault Tree Name

-~ . 5! e g
CMT Vaive Signai " " " " "8.70E07 " CMTIC11 {ore tran, i and el aciuation] »,.m
PRHAVae Signal 110608 RHRICO1 {one tren auto and manuel actustion}  ©
Passne Cont. Cool e VOOE0S | PCT o .
Reactor Trip by PMS 120608  RIPMS (inchuding opertor actione) .
Accurmulators 6.90E-08 AC248 N
AWSTiy. 690E08  M2AB -
ADS 9.30E-03  ADS (including operator achons) m
Pasene PRHA 200E04 PRT
Core Makeup Tanks 110E-04 CM2SL
125 wic 1€ Bus 310E-04  DADS1 {one bus only)
DC Bus (Norv1E} 240E04 _ EDIDS1 (one bus onty)
xovisv,_.a. ....... xwuom.eaxxoxﬂ._. e
Chified Water ~ Jreoses vwH S T LTI
Containmeni lsol. _ 100E03  CC - . . = .
Reactor Tnp by DAS. 1 70E-03 ag (including operator action; exchuding MGSET
(I - . e
ow0vwcBus T T 77 320603 T ECES1(obebusony) T TTTTTTTTC
cvg TR 340€03 _‘ovst oo
480 wac Bus 5.90E-03 ECEK11 (one bus only)
Service Water . 8.20E03  SWT
Comp Cooling Water .. .B830E03  CCT
Dissel Generators 1 00E-02 DGEN
Statip Feedwater 170602 | SFWT _
Compressed Ax o VIER2  CAR
Condenser 240E-02 CDS
Man Feecwaier 280E02  FWT (inciuding condenser)
RNS 91062 PR
Hydrogen Control 100E01 VIH —— .

@mzﬂ. Shde 73 @ggaﬁm
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AP1000 PRA Dominant CDF Sequences

. Sequence ; " cum. % s-quoneoi Event
. Fraquency % Contrib | Contrib ¢ Sequence Description . dentifler
I 8 aane 2052"  20.52" 2esilO7 SAFETY INJECTION LINE BREAK INTATING EVENT OX OOCURS lEVSl«LB
T T T T T RCPS TRIP AND CMT INVECTION 18 SUCCESSFUL - 1 OF 2 GMT TRAINS DELXCMTA
I § SUOCESS OF FULL ADS DEPRESSURIZATION . DEL-ADM

_FAILURE OF ONE OF ONE IRWST INJECTION LNE

T SYSIWIA

1768 48,187 270-09_"LARGE LOGA INTIATING EVENT OCCURS ~ o JIEVALOCA
ANY ONE OF TWO ACCUMULATOR TRAINS FAE IsYS-ACBO™H
''''' " IEvspaps
" SUCCESS OF 172 OR 22 ACCUMULATORS == "DEC AC2A8
o FALURE OF ADSORCMT_____ 'SYS XaDMA
" adsi08 SAFETY INJECTION LINE BREAK INMATING EVENT OCCURS ™™™~ [evsiuB

... ACPS TRIP AND CMT INJECTION IS SUOCESSFUL 10F2 CMTTRANS “DEL XCMIA

. T FALURE OF FULL ADS DEPRESSURZATION __ SYSADM_
S 710050877 " 4157 " 6738 cw2 REACTOR VESSEL RUPTURE INTWTING EVENTOccuRs ~ " = “evivee  ~
; D38 7088 21005 SMALL LOCA INTIATING EVENT OCCURS """ """ """ " " "“ieyginca T
. ~"SUCCESS OF CMT & RCP TRIP DEL XCM2SL
” SUCCESS OF PASSIVE RHR SYSTEM DEL-PRL _
“SUCCESS OF FULL ADS DEPRESSURIZATION DEL-ADS
_ FALURE OF NORMAL RHA IN INJECTION MODE “SYS-RNR
_ .SUCCESS OF TWO OF TWO IRWST INJECTION LINES T "DEL-wzaB
SUOCESS OF Ci8 & PRE-EXSTING OONTAINMENTOPENIM DELXCICPO_
T T TFALURE OF RECRCULATION | T T T SYS-RECIRG
@BNFL Siide 76 @wmmghuuse

AP1000 PRA Dominant CDF Sequences

Suquone. Cum. % S-quonu " " Event
anuom:y %Comrlh _Contrib iD Sequence Description identifier

"7 735€09" 3057 7303 2wmio-05_MEDRIM LOCA INTIATING EVENT OCCURS .. ..JevMioca
"SUCCESS OF CMT & RCP TRIP DEL-XCM2NL
~,SUCCESS OF FULL ADS DEPRESSURIZATION™ T DELADM
FALURE OF NORMAL RHR IN INJECTION MODE ™~ I sYsANA
SUCCESS OF TWO OF TWO IRWST INJECTION LINES o T DELW2AB
. SUCCESS OF CIS & PRE-EXSTING CONTAINMENT OPENING DEL-XCICPO |
" 'FAILURE OF RECRICULATION L 7 svsRecRc

T2127 761 05_3dmioiZ SMALL LOCA INTATING EVENTOCCURS " """ "7 7" ™" "~ “EEv.stoca™”

. | SUCCESS OF CMT & RCP TRIP _ DELXCM2sL "
SUCCESS OF PASSVE AHASYSTEM ~ DELPRL
FAILURE OF FULL ADS DEPRESSURZATION ™ ’sysaps "
~ SUCCESS OF PARTIAL ADS DEPRESSURRZATION ) DELADV

*FARURE OF NORMAL RHR IN NJECTION MODE TTTITTT sYsAnR T

9. . .T78 30m-12 MEDIUM LOGA INTIATNG EVENTOCCURS 7~ ™7 "7 7 “IEvMioca _;
o °SUCCESS OF CMT & RCP TRIP . DELxCM2ML
—_ FAILURE OF FULL'ADS DEPRESSURZATION ™ SYS-ADM

,SUCCESS OF PARTIAL ADS DEPRESSURZATION . peLapu”T
FALURE OF NORMAL RHR IN INJECTION MODE SYS-RNR
10T aTzE0n ] T 547644 2nad 00 spumous ADS INTIATING EVENT OCGURS™_ "™ ™7"" ~ "7 ""‘yspapg " ;
_— I FAI.UHE OF 2/2 ACCUMULATORS . L SYSAC2AB_

"W :“m-:m TTs w0 98, 268ad07” spumous ADS INTIATING EVENT OCCURS
- ""SUCCESS OF 1/2 OR 2/2 ACCUMULATORS "DEL-AC248T
TSUCCESSOF ADS &CMT N LTI DEL-XADMA T
FALURE OF IRW ORCMT 'SYS XW2ABA_

@ BNFL Shde 77 @ Westinghouse
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AP1000 PRA System Importances

__Case Description *

" No Grodit 18 takan bor PMS in cors damage sequences _
No credit |s taken for 1E DC Power in cora damage se
No credit Is taken for IRWST Recircudation in core damage sequences _ ow .. VATEOQS 6119
Nocrodlt s taken for ADS lnmdamuga qt 1 46E-03 6040
R ™ No credit s ukcn br IRWST Injection in core damage sequences 3.83E-04 en
No eredit Is taken lor CMT in core damlge soquences . TOBEDS ::5 284
No credit is taken for Accumulators In core damage sequences
No credt is taken br Passive RHR in core damage sequences
""1No credit l;uklnbrPLs in covsdamago sequences
No credit is taken for ‘Non-1E DC Power in core damage s«
No credit Is taken for DAS in core damage sequences
No cradit is taken for AC Power in core damage sequel

.......... 'No credit is taken bf Man'F Foodwmw in core damage sequences
sa Owrﬁll Protection xNo credit s taken | bf SG Overfill Pmactmn in core damage &

@BNFL Shide 78 @_;msn@wuse

UNCERTAINTY ANALYSIS ‘

e The plant CDF uncertainty range
- 1s 7.3 E-07 to 2.1 E-08 / yr ‘
— For the 95% to 05 % interval

e For a lognormal distribution
— Corresponds to an error factor of 6
- Considered as low for rare events

@BNFL Shide 79 @Wesmgmuse




Distribution for CDF-1000/B2233

125 1875 25

Values in 10~-6
V/ 777 LSS ///2130%1

Name
Cell
Mmnimum
Mean
Maximum
Std Dev
Vanance
Skewness
Kurtosis
Mode
Left X
LeftP
Right X
Right P
Diff X
Ddf. P
5th Perc.
95th Perc
#Errors
Filter Min
Filter Max
#Filtered

CDF-1000
B2233
4 33E-09
2 26E-07
2 11E-05
8 78E-07
4 60E-13
16 32415
388 4707
291E-08
1 78E-08

2.11E-08
7 29€-07
0

0

@BNFL Slide 80

@Wesnnghouse

UNCERTAINTY ANALYSIS

e The mean values of the dominant accident
sequence frequencies are close to the

upper bound (95%) estimates;

e Among the initiating event categories, SI-LB
has the highest 95-percentile CDF of 3.2E-07

lyear.

e Among the dominant sequences, sequence
# 07 of SI-LB event has the highest 95-

percentile CDF of 2.1E-07/yr.

@BNFL Shide 81

B westmghouse
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SHUTDOWN EVENTS

e A quantitative shutdown risk evaluation is
performed for AP1000 for internal events.

o The risk profiles of - AP1000 and AP600 for
events during shutdown .conditions are
almost identical. :

e The AP1000 Shutdown PRA has a CDF of
1.23E-07 events per year. This CDF is an
18% increase of the AP600 Level 1. Shutdown
CDF of 1.04E-07 events per year..

@BNFL Shde 82 @,;Wesnnghouse

SHUTDOWN EVENTS

e RCS Drained is Dominate Condition

— Three dominate initiating events fromdrain'conditions
- Loss of component cooling / service water
- Loss of offsite power
- Lossof RNS

e Initiating Event Importance is Similar Between
AP600 and AP1000
- Shown by initiating event CDF contributions

@BNFL Shde 83 @:wmngmuse
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SHUTDOWN EVENTS

e Dominant Shutdown Accident Sequences
- Top twelve accident sequences comprise 77% of
the level 1 shutdown CDF
e They consist of:

- Loss of component cooling or service water system
initiating event during drained condition with a
contribution of 64% of the CDF

- Loss of RNS initiating event during drained
condition with a contribution of 6% of the CDF

@BNFL Siide 84 @Wesnngmuse

SHUTDOWN EVENTS

- Loss of offsite power initiating event during drained
condition with a contribution of 5% of the CDF

- RCS overdraining event during drainage to mid-loop
with a contribution of 2% of the CDF

@BNFL Slide 85 @Wssmghouse
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INTERNAL FLOODING AND FIRE

e The internal flooding-induced CDF is
estimated to be 8.8E-10 events per year
for power operations.

e The CDF from flooding events at power is
not an appreciable contributor to the
overall AP1000 plant CDF.

@BNFL Slide 86 @Wesn@muse

INTERNAL FLOODING AND FIRE

e The top five at-power flooding scenarios
comprise 91 percent of the at-power flooding-
induced core damage frequency.’

o These scenarios are for large pipe breaks in
the turbine bu1ld|ng with an initiating event
frequency in the range of 1.4 -2.0 E 03 Iyear
leading to a loss of CCW/SW event Each
scenario has a CDF of 1.2 — 1.8E-10/year.

@BNFL Siide 87 @Wmnghnuse
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INTERNAL FLOODING AND FIRE

e Extensive fire hazards analysis review
completed for AP600 subsequent to fire AP600
PRA

- Fire separation improved
- Fire suppression features incorporated
- Design features incorporated to address hot-shorts

o AP1000-specific Fire PRA is performed with a
resulting CDF of 5.61E-08/yr (for internal
events)

@BNFL Shide 88 @Wmngmuse

INTERNAL FLOODING AND FIRE

o AP600 design features important for fire
protection are included in the AP1000

- Fire separation / fire zones
- Systems used to achieve safe shutdown
- Fire suppression features

o AP1000 design is sufficiently robust that
internal fires during power operation or
shutdown do not represent a significant
contribution to plant CDF

@BNFL Slide 89 @Wesmghome




SEISMIC MARGINS EVALUATION

e The seismic margin analysis shows the
systems, structures, and components
required for safe shutdown. HCLPF values are
greater than or equal to 0.50g

o This HCLPF is determined by the seismically
induced failure of the fuel in the reactor
vessel, core assembly failures, IRWST failure,
or containment interior failures -

GsneL Side20 € Wesmghuse

SEISMIC MARGINS EVALUATION

e The SMA result assumes no credit for -
operator actions at the 0.50g review level
earthquake, and assumes a loss of offsite
power for all sequences ‘

e The SMA shows the plant to be robust against
seismic event sequences that contain station
blackout coupled with other seismic or -
random failures

@BNFL Shide 91 @msmgmine
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Comparison of Low HCLPF SSCs in AP1000

and AP600 Designs

APE00~ “AP1000

Basic Event 1D Description HCLPF  HCLPF
EQCERINSULATOR _ Failure of Ceramic Insulatars ..009g _ 099 -
EQCORE-ASSEMBLY _ Cors Assembly Fa Failure (not fuel) 0509  .50g -
EQ-CVANTER o “intenor qugglnmem . .. ,oeog  S0g
EQIRWST-TANK " """ |RWST Faiiure 060g 509
EQRVFUEL™ ™ el Fatue” T o 0509 7509
EQ-AB- EXTWALL__” __‘Aux. Bwldlng Extenor wall _..os8g 519 )
EQ-ABFLOOR " "Aux, Building Fioor . " 0589 " 519" "~
EQ-AB-INTWALL _Aux, Building Interior wall 0589 S1g .
EQ-PCC-TANK PCC Tank Failure 058g ‘519
JEQSHOBLDROOF _— Shieid BuldngRood 08y '5ig .
'EG-SHDBLDWALL " ™"shieid Butding Wan 058g 519 '
‘EQCABLETRAY """ ""Cabls trays_-supporicontrolied """ 0549”549
'EQCMT-TANKS ™ Tank PXS 2A/B (Core Makeup Tank) _ 063g  {549™
EGSEFAILS T " “sigam Generator Fails Toesg "sag "
"EG-SGTR Steam Generator Piping (one ora few) . 0659 54g
EQ -ACDISPANEL 120 vac distnbution panel 051g 559
"EQ-DC-SWBRD ;125 wdc switchboard 051g 559
EQ—DCDISPANEL 125 wde distribution panel 51g 559
EQPRZAFAILS " PressurtzerFais | " T T[T 0679 " 559
EQ-TRSFSWITCH __Transferswtch . .051g 559

@ BNFL Slide 92 @Wesmgmuse

Comparison of AP600 and AP1000 PRA

Results

Scope AP600 AP1000

Level 1 At-Power Quantification Psrormed Quantification Perlomed

Internal Intiating Events COF = 1 7E07 COF = 24E07
Seweral additional cases quarntified in  |AP600 additional cases incorporated
response to NRC RAls into the modet

Level 2 At-Power Quantification Perormed Quantification Perlormed

Intemal Initiating Events LRF = 1 8E-08 LRF = 2 0E-08
Containment Eflectneness = 89 5% Containment Effectiveness = 91 8%

Level 3 At-Power Quantification Perormed Quantification Perlormed

Intemat Intiating Events

Intemal Fire Events Consenatrve (va focused PRA) Quantification performed
Quantification Perlormed COF = 5 861E-08
CDF = 6 5E-07 (internal)
COF = 3.5E-07 (shutdown)

intemal Flooding Events Quantification Periormed Quantifcation Performed
COF = 2.2E-10 COF = 8 8E-10

Shutdown Events Quantfication Periormed for Quantitatrva Evaluation
Level 1and 2 Performed
COF = 10E-07 COF = 1 2E07
LRF =1 5E08 APBS00 additional cases incorporated
Several additional cases quantfied in  [into the estimation model
response to NRC RAls

Focused PRA Quantification Performed Sensitiuty studies performed

internal Events At-Power CDF = 9.1E-08 demonstrata that NSS are not important
LRF = 8.1E-07 for AP 1000 risk
Awallabllity controls of NSS adopted Same awailability controls on NSS

adopted for AP 1000
@ BNFL Shide 93 @Wesmghnm
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AP1000 Level 2 PRA

Selim Sancaktar
Fellow Engineer, Reliability and Risk Assessment
412-374-5983 - sancaks @westinghouse.com

@BNFL Shde 94 @;msnnghnuse

Purpose of Level 2 PRA

e Determine Status of Containment Integrity
— System failures (unisolated SGTR, isolation failure)

— Failure due to high energy phenomena
- Induced tube rupture
- Steam Explosion (in-vessel and ex-vessel)
- Hydrogen Combustion
- High Pressure Melt Ejection/ Direct Containment Heating -
- Debris Impingement
- Core-Concrete Interaction

- Long Term Containment Pressurization from Decay Heat
Steaming

OsnrL Side9s €3 wesmghase
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Severe Accidents Addressed

e Core-Concrete Interaction
- Prevented by invessel retention (IVR)
- Provides reliable means of cooling damaged core
¢ High Pressure Core Melt
~ Eliminated with multiply redundant/ diverse ADS
e Hydrogen Detonation, Heating of Containment
- Prevented by igniters and passive autocatalytic recombiners

- IRWST vent design prevents standing H2 flames near cont. wall

- AP1000 design changed so that IRWST vents located near containment
wall open with higher DP than vents located away from containment

e Steam Explosions
~ ADS prevents high pressure events
-~ IVR prevents low pressure events

@ BNFL . Shide 96 @wmr@ouse

In-Vessel Retention of Molten Core Debris

¢ AP600 Tests, Analysis of IVR
Reviewed by U.S. NRC
e Changes To AP1000 That Potentially
ImpactIVR
- Power is increased to 3400 MWt
- More fuel (157 14-ft fuel assemblies)
- Use of core shroud instead of reflector
-~ Lower core support plate is 1" thicker
¢ [VR Capability Has Been Improved
- Earlier flooding of containment provided =~ @ te--e-

by change in emergency procedures wmoues |
~ RVinsulation gap is optimized based on e \: %\ | /
AP1000 tests N
- Vent area increased L ___.%H:L_. T
@BNFL Shide 97 @Wmmghouse
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Purpose of Level 2 PRA

e Quantify Magnitude and Timing of Offsite
Release :
-~ Accident Classes (same as AP600)
- Release Categories (same as AP600, plus CFV)
— Source Terms (assumed same fractions as AP600)

@BNFL Stide 98 @Wesnngrmme

AP1000 Containment Event Tree

e Similar to AP600

~ Added possibility of containment venting
— added CFV release category
- assumed failure probability of unity

@BNFL Side 99 @Wesnngmuse
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AP1000 CET NODES

Node

Question

Node DP

s the reactor coolant system sufficently depressurized prior 10 steam
generator tube failure or core relocaton?

Node IS

is the containment tsolated prior to core damage?

Node IR

1s the water leve! in the reactor cavity sufficient to submerge the reactor
vessel above the 98-t elevation in the contamment?

Node RFL

Is the in-vessel damaged core reflooded?

Node VF

Is the cone debns mantained inside the reactor vesse!?

Node PC  ~

I8 the passive containment cooling systemn containment sheil
adequately cooled with water?

1s the overpressurized containment vented?

Does the overpressunzed containment not fal before 24 hours?

Are the hydrogen igniters operating?

Does the contamnment nat fall from elevated femperature due to
diffusion flame n the CMT room and at the IRWST vent?

Does the containment not fail from detonation during in-vessel
hydrogen release to cortainment?

Does the cortainment nat fail from hyirogen deflagraton?

Does the containment not fall from hydrogen deflagrabon to-detonation
transiton (DDT) before 24 hours?

O

Shde 100 @Wxnngnuse

AP1000 Containment Event Tree

©BnrL

Shde 101 @W&mv@ouse

50



Containment Event Tree Quantification

e System Nodes

~ Quantification
— Linked Fault Trees
~ Scalars defined by accident class definition

- containment isolation
- cavity flooding

-~ PCS water cooling

- hydrogen control

@BNFL Shde 102 @;Wesmgrnuie

Containment Event Tree Quantification

e Phenomenological Nodes

— Quantification )
. Scalars defined by analysis of phenomena
- boundary conditions defined by accident class

- induced SGTR tube rupture

— core reflooding

- in-vessel retention of molten core debris
- hydrogen combustion

- containment integrity

@BNFL Slide 103 @wmnghcuse
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Level 2 At-Power Results

o Core Damage Frequency = 2.41x107 per.year
e Large Release Frequency = 1.95x10-8 per year

e Frequency by Release Categories
- Containment Bypass = 1.05x108

- Early Containment Failure = 7.47x10°

©BNFL

Shde 104

@ wesmepouse

Level 3 PRA Results

100E-05

Overall Dose Risk
Site Boundary Whole Body EDE Dose, 24-Hour

100E-HHOE-08 100E-06 100E-04 100E-02 100E+00 100E+02 100E+04 100E+08

; 1 00E-07 -
2 100E08 =

2 100609

3 1 00E-10 -
9 100811
§ 100E12

§ 100E-13
-
100E-14

100E-15

Site Boundary Whole Body EDE Dose (REM)

CFI - --CFE

e |G @ @ sBP  xex oG] s CFL

—TOTAL |

Eenr

Shde 105

@wmngfmme
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SUMMARY OF RESULTS

¢ The AP1000 PRA Results Show

~ The very low risk of the AP600 has been maintained in
the AP1000

- The AP1000 PRA meets the US NRC safety goals with
significant margin

@ BNFL Shde 106 @:msmgxwuse
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New Reactor Licensing Schedule

2002 2003 2004 2005 2006
ID | Task Name arijar2far3farrd|arijar2jatr3jar4jarr1Jar2JarajarajQirijar2TaraJara[arr1Jor2Jar 3
1 |Early Site Permits . ; : :
2 Exelon | - v
3 Entergy L | \ 4
4 Dominion - J L 4
5 |Design Certifications :
6 AP1000 Certification -} : \ 4
7 Application submitted ¢ 38 :
8 Request for Additional Information ¢ 90 :
9 Draft Safety Evaluation Report & ¢e =
10 Final Safety Evaluation Report & September 2004
" Final Design Approval : 4 October 2004 :
12 Rulemaking completed : ; ‘ December 2005
13 ESBWR pre-application ) 4
14 kickoff meeting @ 6/20821/02; :
15 Phase 1 completed & Adgust 2002
16 Request for Additional Information : 4 June2003
17 Draft Safety Evaluation Report 4 September 2003
18 Phase 2 complete Q December 2003 ;
19 ESBWR Design Certification Applic. 4 DC application - Early CY 2004 (projected)
20 ACR-700 pre-application review @ocC amton jate CY2004 (projected) v
21 SWR-1000 pre-application review vaapp submittal mid 2004 - design cert app late 2005 (projecled) '
22 GT-MHR pre-application review GOC application late CY2004 (projected) @Y :
23 IRIS pre-application review ‘bc appucatlon fate CY2004 (projected) L4 i
24 PBMR pre-application review i QOC application early CY2008 (projected) L\ 4




Risk Manage'rmr—iéhtﬁ Technical
Specifications

Presentation to the Advisory
Committee on Reactor Safeguards

November 7, 2002
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Feedback from Subcommittees

e Graded approach to reliance on PRA
capability OK, but...... how is the scale
being determined? Too much for too little?

 Need to guard against abuse — maintain
awareness/oversight of patterns

e Continue to consider how initiatives
Interact
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Future Interaction with ACRS

e |nitiative 4b — Flexible Completion Times is
the most demanding for PRA capability

o Draft guidance document and pilot
application to be submitted in December
2002

e Propose to brief subcommittees on
guidance and pilot amendment when
received
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Development

o Standard Technical Specifications — 1974
e NUREG-1024 - 1983 =
* Interim Policy Statement - 1987

e Improved Standard Technical
Specifications — 1992

* Implementation of 50.65(a)(4) — 2000

 Risk Management Technical
Specifications Initiatives — 1998 to Present

1 L e ¥ vy :
‘ } .».. —& ?‘,f i:._f ﬁ.-f% i M




PrlnCIpIeS

e Coherence with other nsk informed
regulation development

e Licensee discretion commensurate with
capability — graded approach to crediting
50.65(a)(4) program

e [nvolve staff with cognizance for
inspection, maintenance, risk assessment
and management




Initiative 1- End States

e Effect: Allow repair time in hot shutdown instead
of requiring transition to cold shutdown

e Basis: CEOG and BWROG generic analysis of
preferred mode for repair given equipment
iInoperable

e Status: CEOG safety evaluation complete,
reviewing TSTF translation into standard tech
spec changes; BWROG safety evaluation
complete, TSTF in preparation.
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Initiative 2 — Missed Surveillance
Actions

o Effect: Extension of flexibility granted in Generic
Letter 87-09, allow up to one surveillance
interval to make up inadvertent
missed/incomplete surveillance

e Basis: Infrequent use, likelihood that equipment
is operable, entry into corrective action program,
assess and manage risk of delay as extension of
(a) (4) program (treat as emergent condition)

e Status: 47 plants have adopted, 21 requests in
process




Initiative 3 — Mode Flexibility

e Effect: Extension of flexibility granted in Generic
Letter 87-09, allow mode transition up in power
with inoperable equipment, relying on
compliance with TS actions in higher mode

e Basis: Infrequent use, generic risk analysis
ruling out some transitions, 50.65(a)(4)
assessment and management of risk, oversight
of 50.65(a)(4)

o Status: Resolving comments on FRN published
August 2, 2002
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Initiative 4 — Flexible Completion
Times

Effect: Extend completion time from a nominal
value up to a predetermined “backstop”
maximum using configuration risk management
Basis: Under development, to include
requirements for PRA technical adequacy, real-
time quantitative capability, configuration and
cumulative risk metrics

Status: Industry writing detailed guidance paper
for staff review, identifying plants for pilot
amendments.




( C

Initiative 5 — Relocation of
Surveillance Test Intervals

o Effect: Requirement to perform
surveillance remains in TS, frequency
adjusted by licensee program (required by
TS) using staff-approved methods

e Basis: Review of methods, PRA technical
adequacy

o Status: Industry preparing guidance
document and draft methodology, expect
to use a pilot plant
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Initiative 6 — Shutdown Tracks

o Effect: Risk-inform shutdown completion
times for loss of function within an LCO

e Basis: CEOG quantitative bounding risk
analysis

e Status: CEOG topical under review
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Initiative 7 — Risk-Informing
Support Equipment Impact

o Effect: Allow a TS train to be considered
operable up to a maximum time with
degraded non-TS design support features
(barriers and snubbers)

» Basis: Generic calculation showing low
risk due to low initiator frequency (internal
flood, seismic event)

o Status: Staff reviewing draft proposal
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Initiative 8 — Risk-Informing TS
Scope

o Effect: (a) Allow relocation of LCOs not meeting
any 50.36 criteria, including criterion on risk
significance, (b) Limit scope of TS to risk-
significant SSCs

e Basis: Adaptatlon/adoptlon of categorlzatlon
approach from Option 2, generlc analysis, PRA
technical adequacy

o Status: (a) Industry preparing paper for staff
review, (b) Requires rulemaking, schedule TBD




