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A. CRE HVAC Operation Designs

B. Early NRC CRH Studies

C. RIS2001-19

D. GL2003-01

E. NEI99-03

F. Leakage Tests
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(1) Large Break LOCA Dose Analysis with AST

A. LOCA Source Term per USNRC RG 1.183

B. LOCA Assumptions per USNR RG 1.183

C. Computer Code of Choice - RADTRAD

D. Development of RADTRAD Models and Dose Analysis
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(2) Radiation Dose Evaluation for Containment Direct Shine

A.

B.

C.

D.

LOCA Airborne Source Term per USNRC RG 1.183
LOCA Assumptions per USNRC RG 1.183 & LOCA Dose Analysis
Computer Codes of Choice — RADTRAD, MicroShield

Model Development and Dose Analysis

(3) Radiation Dose Evaluation for External Control Building Cloud Shine & LOCA Dose Analysis

A.

B.

C.

D.

LOCA Airborne Source Term per USNRC RG 1.183
LOCA Assumptions per USNRC RG 1.183
Computer Codes of Choice — RADTRAD, MicroShield

Model Development and Dose Analysis

(4) Radiation Dose Evaluation for CR, TSC, SGTS Safety Filters Direct Shine & LOCA Dose

Analysis
A. LOCA Airborne Source Term per USNRC RG 1.183
B. LOCA Assumptions per USNRC RG 1.183
C. Computer Codes of Choice — RADTRAD, MicroShield
D. Model Development and Dose Analysis

(5) Radiation Dose Evaluation for ECCS Pipe Direct Shine & LOCA Dose Analysis

A.

B.

C.

D.

LOCA Liquid Source Term per USNRC RG 1.183
LOCA Assumptions per USNRC RG 1.183
Computer Codes of Choice — RADTRAD, MicroShield

Model Development and Dose Analysis

(6) TSC Radiation Dose Evaluation for Direct Shines, similar with CR Radiation Dose Evaluation

(7) MicroShield Model — ECCS Pipe

A.

B
C.
D

Choose Geometry Type Based on Physical Problem
Choose Problem Units of Measurement
Define Geometry Dimensions

Define Materials for Source, Clad, Air Gap & Shield
¥ 7H



E. Define Conservative Buildup Factor Material
F. Calculate for Source Term
G. Use Default Integration Factor

H. Model Development and Dose Analysis
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(1) Regulatory Framework
(2) Identifying & Evaluating the Hazard
(3) HABIT 1.1/EXTRAN Capabilities & Chemical Releases
(4) HABIT 1.1/EXTRAN Dispersion & Meteorology

(5) HABIT 1.1/CHEM Control Room Concentration
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(1) RG 1.145 (EAB/LPZ; PAVAN)

(2) RG 1.194 (CR/TSC; ARCON96)
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(3) RG1.195 (TID)
(4) RG1.183 (AST)
(5) RIS 2001-19
(6) RIS 2006-04
(7) Harvey Paper / Presentation and Other Regulatory Issues
(8) PAVAN Example, EAB/LPZ
(9) ARCONO96 Example, CR
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(1) x/Q’s Analysis and Q&A
(2) LOCA Source Term Calculation, ORIGEN
(3) CRH/GL 2003-01 Taiwan Decision Matrix
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Taiwan BWR GL 2003-01
Radiological Analysis Matrix

BWR
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Taiwan PWR GL 2003-01
Radiological Analysis Matrix

PWR
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LPZ, EAB
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NO

and and
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G.

H.

Executed Surveillances of Control Room Tracer Testing

Surveillance Frequencies and The Documents That Drive Them (Tech Specs, PM
Templates)

Any NERs RCRs, ACEs Related

UFSAR Sections

Equipment Specifications (damper leakage, isolation times)

Operating Surveillance Procedures, data trends

Control Room Breach Permits

(2) = N SRR E i R AR T (F
NAFHUEHHE > Gardner LA BUE RS Exelon 24 S a2 AL S EURETHI & i 2 &
Bl > 53 R LA VO B0 AR5 B 220 2\ B4R B8 o i R HARRE LA - MCEARTN[E T

22A BT 4T A Z S
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A.

B.

Governing Regulatory Documents for Methodology
Design Analysis / Calc / Basis for Control Room X/Q
Design Analysis / Calc for Control Room Dose

Any Insights from Legacy Analyses, Margin Gains
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INER-AAC Technical Meeting

January 2015

AGENDA

Wednesday 01/21/15:
e Meeting Introduction
e Introduction to AAC’s NQA Program
e US Plants CRE Operation Models & CRH Issues

Thursday 01/22/15:
e LOCA AST Dose Analysis
e LOCA AST CR Cloud Dose Analysis
e LOCA CR Direct Dose Analysis

Friday 01/23/15:
e CRH Analysis for Hazardous Chemicals
e Hazardous Chemical Evaluation per RG 1.78 R1 and NEI 99-03 R1
e Stationary & Mobile Source Screening
e Hazardous Chemicals CRH analysis using HABIT
e Hazardous Chemicals CRH analysis 3/Q’s

Wednesday 01/28/15:
e LOCA AST Dose and CR Direct Dose Analysis, continued if required
e Offsite y/Q’s Analysis, PAVAN-PC
e Onsite y/Q’s Analysis, ARCON96
e /Q’s Analysis Q&As as required

Thursday 01/29/15:
e /Q’s Analysis and Q&A, continued if required
e LOCA Source Term Calculation, ORIGEN

e CRH Discussions as required

Friday 01/30/15:
e General Discussions as required
e BWR Drywell Plug Removal Analysis
e USNRC RAMP
e  Wrap-up
% 18 H
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AAC NQP PROCEDURES LIST

Procedure No.

Title

Purpose

EP-01

Preparation of Project Plans

This procedure applies to the contract
review, plan development/approval, and
revision controls of project plans. Applies to
all purchase orders and contracts that require
implementation of the Nuclear Quality
Manual (NQM).

EP-02

Preparation of Design Documents

This procedure applies to the development of
any document intended for the design or for
design related activities for nuclear facilities.
This procedure describes the controls and
responsibilities of AAC personnel when
activities are to be controlled in accordance
with the NQM. Preparation of calculations
Is done under this procedure.

EP-03

Control of Software Quality

This procedure applies to the controls
implemented by AAC to assure design
computer software is properly qualified prior

F20H




to use. This procedure applies to any
software utilized for design or technical
evaluation purposes.

EP-04

10CFRPart 21 Reporting

This procedure documents the process
implemented by AAC for reporting 10CFR
Part 21 “defects” and “non-compliances” to
the Nuclear Regulatory Commission (NRC)
regarding facilities, activities, and
components.

EP-05

Non-Conformances and Corrective
Action Evaluations

This procedure documents the process
implemented by AAC for documenting,
reporting, and disposition of non-
conformances. The process is documented
in a Corrective Action Report (CAR). A
CAR is initiated to identify and correct
significant conditions adverse to quality,
such as failures, malfunctions, deficiencies,
deviations, detective material and equipment,
and non-conformances.

CP-01

Contract Management

It is the policy of Applied Analysis Corp.
(AAC) to formally establish guidelines
pertaining to the management of contracts.
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This policy establishes guidelines related to
the execution of Client contracts to assure
that all the required terms and conditions are
met. This procedure is often called an “order
of entry” procedure.

F2H
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AAC NQP SQAP LIST

Software QAP Title Title Purpose
SQAP-ARCON96 ARCON96 Software Onsite Dispersion Factors
SQAP-MicroShield MicroShield Software | Point-Kernel Nuclear Shielding Calculations

SQAP-MicroSkyshine MicroSkyshine Air Scattering Dose Assessment

SQAP-ORIGEN-ARP | ORIGEN-ARP Software Nuclide Source Term Development
SQAP- PAVAN-PC PAVAN-PC Off-site Dispersion Factors

SQAP-Pipe Flo Pipe Flo Software Steady State Pipe Flow Network Analysis
SQAP-RADTRAD RADTRAD Software Onsite/Offsite Dose Assessment

F24H
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Topics to be discussed during visiting Exelon on January 26, 2015

1. Introduction of the Control Room Envelope (CRE) Habitability Program
developed and implemented in Exelon Company.

2. Discussion on CRE Habitability Program
Control and Monitoring of CRE breaches.

2.1

2.2

2.3

Exelon’s practice for CRE in-leakage Test

Test mode selection in terms of isolation or pressurization mode.
In-leakage flow rate uncertainty determination.

Timing selection for the test, during outage or before outage?
Procedure for remedy if test failed.

How to perform the in-leakage test for hazardous chemical event
purpose?

The magnitude of the in-leakage flow rate obtained from the in-leakage
test for BWR and PWR plants owned by Exelon.

The locations on CRE which are most susceptible to in-leakage based
on Exelon’s in-leakage test and experience.

Determination of the allowable in-leakage limits

Control room dose analysis methodologies and acceptance criteria
Regulatory Guidelines employed

New analysis vs. FSAR analysis

DBA scenarios considered

Isolation/pressurization mode assumption

Margin to be reserved for the determination of allowable in-leakage
limits.

Determination of release-acceptor configurations for /Q calculation in
the presence of in-leakage paths.

If the analysis should be based on TID-14844 and the control room dose
limits did not meet the GDC-19 criteria even using in-leakage as low as,
for example, 20 cfm, then is there any alternative for improving it? Is it
possible to modify the system design, such as increasing the CRE
emergency mode recirculation flow rates?

Licensing process to be proceeded, if AST instead of TID-14844 is used
in the control room dose analysis.
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Exelon Nuclear Partners Overview

January 26, 2015

Steven P Breeding y
Exelon Nuclear Partners
Asia Territory Manager '

p—

= Exelon Generation.

Exelon Overview

Exelon is one of the largest competitive integrated energy companies in the U.S. with
approximately $24.9 billion in annual revenues.

Generation Competitive Energy . .
Transmission and
Sales .
Delivery
One of the largest U.S. merchant
fleets ( ~35 GW of owned . i iti
capaci(ty) W L?j\gijne% ?r??]p;eﬂt|ge energy * One of the largest U. S. electric and
P T gas distribution companies
* One of the largest and best *  More than 100,000 business and I L .
d nuclear fleets in the public sector customers e Three utilities delivering electricity
manage ) and natural gas to more than 7.8
world ( ~19 GW of capacity) * Approximately 1.1 million million customers:
+  Significant gas generation residential and small business v BGE in Maryland
(~10 GW of capacity) customers v' ComEd in lllinois
«  Coaland oil (~3 GW of capacity) * Large wholesale business v" PECO in Pennsylvania
) * Significant investment in Smart
* Renewables - wind, solar, hydro, Grid technologies

bio-mass (~3 GW of capacity)

o .
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Exelon Generation Portfolio
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M Gas/Oil Intermediate*
W Peakers

* Renewables (Hydro, Wind, Solar, Landfill Gas)

o
Calvert Cliffs

* Eddystone, Handley, Mountain Creek, Mystic and Riverside also have peakers
[AM] = Asset nterest only)

(OPPD) Exelon Nuclear Partners operates Ft. Calhoun, a 478.6 MW plant, under contract with Omaha Public Power District, which owns the facility and its output
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Generation Development and Growth Projects

* Antelope Valley Solar Ranch
Project One

— Large scale solar project that
will be 230 MW once fully
operational
= 182 MW currently online
= 48 MW by first half of 2014

* Six projects completed in
2012 adding 404 MW to
the wind portfolio

* Wind projects

v" 50 MW wind farm in Gratiot

County, Michigan
v' 40 MW wind farm in Garrett

T County, Maryland
— Initial investment fully

recovered by 2015
— 25-year PPA for entire output
with Pacific Gas & Electric

4
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* Peach Bottom Extended
Power Uprate

— Adding 130 MW

\U—‘

—
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Overview of Exelon Nuclear

One Fleet, One Vision

To be the best operator of nuclear plants worldwide

— .
== Exelon Generation.

r—d ’
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Exelon Nuclear

Largest U.S. nuclear fleet
— 13 sites with 22 reactors
— Third largest in world

*Premier U.S. nuclear fleet i | il ] i
— High fleet capacity factor: Exelun@
> 93% average since 2000 Ti— 4 Nuclear

— Low fleet production costs:
$16.93/MWh in 2010

— Short refueling outages
25 day average since 2001

v’ Strong reputation for excellence
in operations, engineering and maintenance
v Excellent safety performance as measured by INPO* index

* Institute of Nuclear Power Operations

— ;
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2013 Ranking of Key Performance Indicators- Two Year Average

Rank

INPO

Capacity Factor

Production Cost

—

== ExelonGeneration.

-

== ExelonGeneration.

Utility A

Utility A

Utility B

—

~ ExelonGeneration.

Utility C

Utility A

Utility B

7
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Technology Dlver5|ty

12 PWR

W 2 B\VR4

2000

2 BWR4

2004

2000
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Consistency of Management Model Results
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Among major US nuclear plant fleet operators, Exelon is consistently one of the safest, most efficient,

and lowest-cost producers of electricity in the nation

—
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Exelon Nuclear Management Model Results

/
100 -
90 * . — e "r".
80 -+=Unicom
£ 70 A -a=PECO
& 60 4
T —a=AmerGen
& 50
> 40 =t xelon
g 30 - —a—-PSEG with OSA*
o -#-CENG
10
0 —e=FCS with OSA*
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 —
.

v Exelon Nuclear has implemented its Management Model at 23
units with sustained excellent results.

The Exelon Nuclear model works — and is scalable.

* Operating Services Agreement

—
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Exelon Nuclear Performance

ANNUAL CaPACITY FACTORS:
EXELON PERFORMANCE AGAINST THE U.S. AND WORLD
Exelon 10 Year Average >93%

? ° ° ° ° 0 0 ° [

Fleet Capacity Factor By Year

Y % L% & % VAT AN N N

Sonrva: Pt Mucheat, Sadbmonics Wah, Wuddnas Energy Snetitute and U 5. Ovpartmest of toergy  Exalon (NET) U.S. Average (NET) Worldwide (GROSS)

Exelon Nuclear has consistent and sustained excellent results in
safety, efficiency and cost effectiveness

What drives our consistent performance?

in implementing the

Exelon Nuclear Management Model

r—d
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