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9 Agenda

CURKF TOCEMA

STONE & WinGTER

« Introduction & MFFF Overview (Hastings) 30min
— Agenda/Objectives/Introductions
— Project Summary & MFFF Overview
— Project Status & Schedule

« MFFF Process Description (St. Louis) 30-60 min
— Aqueous Polishing
— MOX Fuel Fabrication

« MFFF Site Description (McConaghy) 60-90 min
— General

— Natural Phenomena Hazards

04-05 January 2001 NRC Design Basis Meeting Page 1

CD Agenda (continued)

CUKL COGEMR

SICNE & WEASTEF

« Safety Assessment Overview (Kaplan) 60-90 min
— Methodology Overview
— Review of SA Results

« MFFF Design Bases Approach (Hennessey) 0-% min
— Design Basis Philosophy
— Design Requirements Overview
— Design Basis - Key Functional Categories

« MFFF Design Bases (All) 30 min

 Design Bases - Detail Discussion (Berry) 60-90 min
— Principle SSCs & Design Basis Safety Functions
— Design Basis Events or Conditions
— Controlling Parameters

04-05 January 2001 NRC Design Basis Meeting Page 2




ﬁ:) Objectives

PUKE COGEMA
STONE & WEBSTER

« Overview of pending Construction Authorization
Request (CAR) submittal
— Overview of format & content
— Status

« Brief NRC Staff on design basis information to be
included in the CAR

+ Solicit NRC feedback

04-05 January 2001 NRC Design Basis Meeting Page 3
G DCS Participants

e Ed Brabazon Deputy PM & Engineering Manager
 Peter Hastings Licensing Manager

« Dick BCITy Facilities Design Manager

» Tom St. Louis Mechanical Engineering Lead

» John McConaghy Civil/Structural Engineering Lead

« Bill Hennessey Nuclear Safety Engineering Lead

* Gary Kaplan Nuclear Safety Eng. Assistant Lead

¢ Gary Bell Electrical Engineering Lead

04-05 January 200! NRC Design Basis Meeting Page 4
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) MOX Project Summary

CUXE SOGEMA
STONE & WIRLTER

« Duke Cogema Stone & Webster: private-sector
consortium contracted by DOE

» Mission: convert plutonium to spent nuclear fuel

— Design, license, construct, and operate a MOX fuel
fabrication facility (MFFF) based on proven European
technology of COGEMA and Belgonucleaire

— Perform qualification program for MOX fuel lead
assemblies

— Design shipping containers for MOX fuel assemblies
— Irradiate MOX fuel at commercial reactors

04-05 January 2001 NRC Design Basis Meeting Page 6

CD Project Summary (continued)

CUKE COGEMA
SYCNE & WIDSTER

6

DUKE COGEMA
STONE & WEBSTER

& Stone aWebster

COGEMA Grove

- ‘-5_:'3 5Power.

+ Bt by oy

04-05 January 2001 NRC Design Basis Meeting Page 7
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DUCE COGEMA

MFFF Schedule Overview

STCNT & WIas ER

[Tant scme

I ot l fan

(23

£n vironmental Repont

[Safety Assessment
NRC St Revees

[Constructon Authorization Request

Fo 1272200 Fa 127200
Wed 022801 Wed 02/780?
W D281 Wed 02/7801
Wed 1272700 Wed 077102

e
i Jar aaay o jar [az oI [l
QA=

] T % T
a1 Joz JoyTa¢ Jo1 [a7 TaT Joi {7 oz [ay [or a1 [37]03 Jar [oF

e E5 & ROD Wed 070102 Wed 0773102
[Fnal SER (Construction) Wed 0731002 Wed 07731402
|Constructron Astorzation Wed 073187 Wed 070102
W EF Construction & Testing Wed 070182 Fi DO/1800
[Feat Design & LA Fraparation Wor 0101017 4 00771002
[rossession & Use Applicaion FA 082102 F4 0877102
SA Summary F4082102°  Fr 082102
INRC Statf Review FA 002142 FA 0B/I504

" FA00aS04  Fd 067504
FAOBISO4  Fri0O2504
Mo D1OIS Wed (00808 : :
Tha 111005 £ 0011008 i

Frad SER (Possesson and Use)
s suance of License

Cot startupdesting

Hot statuphestng

« Three-year design schedule (Mar 99 - Jun 02)
+ CAR submittal Feb 2001

+ Application for possession and use mid-2002

= Construction start in mid-2002
* Plant startup in 2006
» First fuel delivery in 2007

04-05 January 2001 NRC Design Basis Meeting Page 8

CD MOX Fuel Fabrication Facility (MFFF)

DUKE COGEMA
STONE & WIBSTER

04-05 January 2001 NRC Design Basis Meeting Page 9




-{;3 NRC Licensing Approach

CUKE COGEMA
STONT 8§ WEBSTER

» MFFF licensing in accordance with 10 CFR 70, Domestic
Licensing of Special Nuclear Material as revised Sep 2000

« NRC MOX Standard Review Plan (NUREG-1718)
finalized August 2000

« Authorization to start construction and issuance of
possession-and-use license are distinct steps

~ §§ 70.23(a)(7), 70.23(b) set requirements for construction
authorization

— §70.23(a)(8) sets requirements for possession and use (i.e.,
operation)

04-05 January 2001 NRC Design Basis Meeting Page 10

CD NRC Licensing Submittals

CUXE COGEMA
STCNE & WIRSTEP

- Construction Authorization Request includes information
pursuant to 10 CFR §70.22(f):

— Site description
— Safety assessment of design bases of principal SSCs
» QA Program description (MOX Project QA Plan)
submitted June 2000; pending are:
— response to RAI
— revision to reflect construction requirements
 Environmental Report submitted December 2000

« Application for possession and use of SNM
— to be submitted upon completion of final design
— includes ISA Summary

« Ongoing DCS-NRC technical exchanges

04-05 January 2001 NRC Design Basis Meeting Page 11
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CUKE COGEMA
STONE & WESLTER

MFFF Process Description

Tom St. Louis

6

Presentation “Roadmap”

MFFF Overview, Process Description, Site Description

CUKE COGEM&
SYCNE & WERSTEP

Facility Overview Process Descriptitn  Site Description

CAR Chapeer L} CAR Chapter 11 CAR Chapeer |
¥ Safety Assessment Process :
Hazacds :
Identification CAR Chapter 5 :
y ; :
Bouading :
10 CFR 70 Risk Consequences 3
Requirements Criteria :
Hazards Design Bases Details by Event Type -
Evaluation « Principal SSCs é
MFFF » + Design Basis Safety Functions H
. . + Design Basis Events/ Conditions H
Design Basis i « Controlling Parameters i
Philosophy 2 :
H — 3 :
[ T ——————— ]
) ) Desien Basi Desion Basi MFFF Final Design of
Design Requirements ign Basis i Basts « MFFF
Overview Functional Overview Overview for »! Design < iy
« Performance Regts Based on NUREG 1718 Principat Process < Procedures
« 10CFR70 64 BDC Primary “Safcty” Chapters SSCs J
6.7.8.9.13

04-05 January 2001

NRC Design Basis Meeting

Page 13
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6 MFFF Process Description

« MFFF Process Overview
« Aqueous Polishing Process
« MOX Fuel Fabrication Process

04-05 January 2001 NRC Design Basis Meeting Page 14

MOX Fuel Fabrication Facility
Process Description

6

DUXE COGEMA
STCNE & WEBSTER

« Based on COGEMA’s MELOX and La Hague plants
— MFFF is a 4th-generation design
— Process design by COGEMA/Belgonucleaire team
— Facility design and americanization of process design by
DE&S/Stone & Webster team
« MFFF includes two fundamental processes:
— Aqueous Polishing Process
— MOX Fuel Fabrication Process

04-05 January 2001 NRC Design Basis Meeting Page 15
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5] MFFF Major Processes Units

CUXE COGFMA

SITME & WIBLTER

Aqueous Polishing (AP)
« primarily used to remove Ga
puo, * alsoremoves other impurities

MOX Process (MP)

« processes plutonium oxide into pellets
Ga, Am U | + manufacture of fuel assemblies
impurities

PUO, - P:;::‘&"‘;::f' Pellet Rod
Converslon‘; blend production production production

Fuel rod
assembling
v

Polished MOX Fuel
uel
PuQ, Assemblies
04-05 January 2001 NRC Design Basis Meeting Page 16
. .
CD Aqueous Polishing Process
DUXE TOGEMA
STONE & WEISTEP
- Pu Purified Pu Polished
PuQ, nitrate Pu nitrate oxalate|  Oxidation PUO,
e cnliti ati S 5 !
—p D > Purif! > Conversion > Ho nization —
} A
Recovered Solvent Acid oML
AgNO,
Recovered Y
acid .
Oxalic Mother
Silver recovery Solvent recovery Liquors recovery
A
S Acid recovery €
Concentraies Distillates
— *,, R —;—"
i Organic waste Distillates
y (Mixed LLK) v (LLW) Concentrates recycled
Concentrates Alkaline wasie to purification
{TRU waste) (LLW)
04-05 January 2001 NRC Design Basis Meeting Page 17




PuO, Dissolution by Electro-Generation
D Ag (ID

CJUKE COGEMA
STONE & WIBLTER

« Dissolution step involves silver catalyzed
dissolution and filtration

» Process very efficient
« Independent of PuO, powder characteristics

« PuO, powder is dissolved by electro-generated Ag
(ID in a nitric acid solution

04-05 January 2001 NRC Design Basis Meeting Page 18

CD Pu Purification by Solvent Extraction

CUXE COGEMA
SICNE & WIBSTEFR

« Purification step involves
— Plutonium extraction in TBP
— Solvent regeneration
— Acid recovery

— Silver recovery
» Selected Because
— Yields very little Pu leakage
— Has very high Gallium decontamination factor
« Plutonium extraction, impurities scrubbing and
plutonium stripping performed in pulsed columns

04-05 January 2001 NRC Design Basis Meeling Page 19




Conversion into PuQ, by Oxalate
) Calcination

DUKE COGEMA

SIONE o WEBSTER

« Conversion process is a continuous oxalate
conversion process

* Process selected since it yields a PuO, powder
similar to that at Cogema MOX Fabrication
Facilities

+ Conversion to plutonium oxide includes several

main operations

— Precipitation

— Filtration

— Drying and calcination
— Plutonium blending

04-05 January 2001 NRC Design Basis Meeting Page 20

CD MPFFF Major Processes Units

DUKE COGEM&

STUME & WERSTER

Aqueous Polishing (AP)
+ primarily used to remove Ga
puo. °* alsoremoves other impurities
2

L,

Dissolution

MOX Process (MP)
- processes plutonium oxide into pellets

Ga,Am, U 1 | Purification « manufacture of fuel assemblies
impurities cycle
L
PuO, - Powder master Peliet Rod Fuel rod
Conversion blend & final production production assembling
biend production
Polished MOXVF :
uel
PuQ, Assemblies
04-05 January 2001 NRC Design Basis Meeting Page 21
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o) MOX Process Major Steps

BUKE COGEMA
N B WERSTER

« Powder master blend and final blend production

— Primary blending, ball milling, secondary blending,
homogenization

s Pellets production

— Pelletizing, sintering, grinding, sorting & inspection
» Rods production (cladding) and inspection
+ Fuel rod assembly and inspection

04-05 January 2001 NRC Design Basis Meeting Page 22
G MOX Process
DUXKE TOGEMA
STONE & WIISTEP
Recydel‘ -
vo, PuQ, scraps
v 3 I
Primary Scrap - Rod
Dosing Processing Sintering Inspection
' ! !
Ball milling —————{ Grinding Assembling
vo, Master Mix
(20% Pu)
Secondary Pellet Assembly
Dosing ———-7r— Sorting & Inspection
N R Inspection
Final Mix
(23-4.8% Puj MOX F.
Homoge- d Rod As
neizing I cladding
L
Pelletizing
1
[ POWDER AREA [ PELLET AREA | ROD/ASSEMBLY AREA
04-05 January 2001 NRC Design Basis Meeting Page 23
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%,".3 Powder Master Blend and Final Blend

» Master blend with 20% plutonium content
— Three different powders are blended
PuQ, UO, Recycled scraps of fuel pellets
— Homogenized in rotary screw blender
— Milled for particle size distribution with ball mill
* Final blend (the master blend and UO,) with up to
6% plutonium content
— Processing additives
— Homogenized in rotary screw blender

04-05 January 2001 NRC Design Basis Meeting Page 24

CD Pellet Production

DUKE SOGEMA
STONL A WEBSTEFR

» Powder is pelletized
» Sintered to form ceramic

* Dry centerless grinding machines grind the
sintered pellets to the final diameter

+ Pellet Inspection
— for weight, length, diameter and other defects

04-05 January 2001 NRC Design Basis Meeting Page 25
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&,3 Rod Production

CUKE COGEMA
STONS & W HL

* Rods
— Loaded with pellets/internals to adjusted pellet length
— TIG welded
— Helium pressurized
— Decontaminated
« Rod inspection verifies
— Helium tightness
— Welding quality
— Correct Pu Content
« Rods of required Pu content are manufactured in

campaigns and stored for later fuel assembly

manufacturing
04-05 January 2001 NRC Design Basis Meeting Page 26
CD Fuel Bundle Assembly
» Mockup Loading -

— Receives rods from storage
— Pre-assembly template places rods in desired configuration

« Fuel Assembly Fabrication
— Loads assembly structure
— Pulls fuel rods one complete row at a time
— Installs assembly ends & crimps guide tubes

« Assembly Dry Cleaning
« Assembly Inspection

— Length, verticality, external shape, foreign matter, insertion
clearance (guide tubes), Pu content

04-05 January 2001 NRC Design Basis Mecting Page 27

13



CUKE COGEMA

STON: a WIELTER

MPFFF Site Description

John McConaghy

6

Presentation “Roadmap”

MFFF Overview, Process Description, Site Description

CUKE {OGEMA
STGNE & WEBSTEFR

Facility Overview Process Description

Site Description

CAR Chaptar 11 CAR Chaptex 11 CAR Chaptes |
.............. 3 Sty Rascs oy e :
H Hazards
: Identification CAR Chapter 5
A H 7 :
H Bounding
10 CFR 70 H Risk Consequences :
Requirements 7 Criteria i
' Hazards Design Bases Details by Event Type é
H Evaluation + Principal $SCs 5
MEFF * Design Basis Safety Functions :
Desizn Basis » Design Basis Events/ Conditions :
I’hilisophy » Controlling Parameters :
K
[ T — |
Design Requirements Design Basis Design Basis MFFF Final Desiga of
Overview Functional Overview » 0\‘er'vi¢jtv for Design » : :‘;E;fs
« Performance Reqts 7| Based on NUREG 1718 Principal Process < Procedures
« 10CFR70 64 BDC Primary “Safety” Chapiers SSCs
6.7.8.9.13

04-05 January 2001

NRC Design Basis Meeting
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5 MFFF Site Description

DUKE COGEMA
STGND 8 WISUTFR

General
 [.ocation
« Site Description

Natural Phenomena Hazards
« Selection
» Evaluation

04-05 January 2001 NRC Design Basis Meeting Page 30
C:) General Location and Site Description
04-05 January 2001 NRC Design Basis Meeting Page 31
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) General Location and Site Description

BUKE COGEMA
STCNT & WEBSTER

IC H Comow Intervei

04-05 January 2001 NRC Design Basis Meeting Page 32

General Location and Site Description:
5 Savannah River F Area

DUKE COGEMA
STONE & WEBSTEF

Existing
Limited Area

04-05 January 2001 NRC Design Basis Meeting Page 33
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General Location and Site Description

e

CUKE COGEMA " -
. =

SICNT & Wi3eTER N
N

T 77 MFFF SITE BOUNDARY

N

MOX FUEL FAB FACRITY
SITE PLAN

- _._.;.7,”1"1

T 4 Existing Limited Area t\ I ide
w— - 1 i SAVANNAH RIVER SITE

04-05 January 2001 NRC Design Basis Meeting Page 34

CD Site Grading Concept

DUKE COGEMA
STGNE & WIRSTEF

04-05 January 2001 NRC Design Basis Meeting Page 35
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o) MFFF Site Description

General
* [Location
« Site Description

Natural Phenomena Hazards
» Selection

» Evaluation

04-05 January 2001 NRC Design Basis Meeting Page 36
CD Representative NPH Screened Out

» Avalanche » Sedimentation

» Coastal Erosion » Seiche

+ Dam Failure + Static Fracturing

* Glacial Erosion « Stream Erosion

* QGlaciation ¢ Tsunami

* High Tides * Volcanic Eruption

« Landshdes * Volcanic Ash Fall

* Meteorite Impact * Wave Action

04-05 January 2001 NRC Design Basis Meeting Page 37




(5_') NPH Not Screened Out

BUKE COGEMA

STONT &4 WEBSTER

+ Extreme Winds * Rain

« Range Fire + Earthquake

» Flooding » Subsidence

¢ Jce and Snow » Temperature Extreme

+ Lightning + Tomado Winds

« Liquefaction * Tomado Missiles
04-05 January 2001 NRC Design Basis Meeting Page 38
CD External Man-Made Event Screening

PUKE COGEMA

STONL & WEISTEP

Events Screened Out:

= Pipeline Accidents

« Retaining Structure Failure

« Industrial Accidents (Fire, Hazardous Releases, Missiles)

< Military Facility Accidents

« SRS Facility Accidents

- Release of hazardous substances (transportation accident)

«  Damage to safety-related structures (transportation accident)

Events Retained:

< Loss of Offsite Power
»  External Fire

04-05 January 2001 NRC Design Basis Meeting Page 39
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%,;3 Overall Approach to NPH Design

CUXE COGENA

» NPH are considered event initiators

+ Design must ensure that all potentially high
consequence events are highly unlikely

» For some NPH (e.g., winds, earthquake), facility
design margins against physical loads is
considered in selecting design basis NPH

« For other NPH (e.g., rising water), more unlikely

design basis NPH is selected because margin 1s
not easily demonstrated

04-05 January 2001 NRC Design Basis Meeting Page 40

CD NPH Technical Bases

DUXE SOGEMA

+ Savannah River site contractor (WSRC) provides
site-specific NPH magnitudes and properties

* WSRC is qualified supplier under DCS QA
program

+ Information based on existing risk-informed
methodology

04-05 January 2001 NRC Design Basis Meeting Page 41
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16) Precipitation and Flooding

TUXE COGEMA
STGNE & WESLTER

« Little margin can be provided in the design
process for such events.

« Select a highly unlikely recurrence frequency to
ensure design achieves desired safety goal.

04-05 January 2001 NRC Design Basis Meeting Page 42
G Precipitation Criteria
» Rainfall
— Annual Hazard Exceedance Probability 1x10- yr!
— Accumulation:
* 39in/15 min » 7.4 in/hr
« 14.1in/3 hr « 16.7 in/6 hr
« 22.7in/24 hr

« Snow and Ice Criteria
— 100-year accumulation is 0.67 in (ice) and 5 psf (snow)
— 10 psf snow and ice load assumed in design of SSCs
— Greater accumulation bounded by other live loads

04-05 January 2001 NRC Design Basis Meeting Page 43




(,3 Flood Criteria

1.0E-5 Recurrence frequency
Design basis flood level 207.9 ft. above MSL

Water level due to Probable Maximum
Precipitation 224.5 ft. above MSL

Yard elevation approximately 270 ft.
* Therefore, flood is not a design driver for MFFF

04-05 January 2001 NRC Design Basis Meeting Page 44

CD Structural Seismic Design Criteria

* Seismic Categories
- SC1 Normal, severe, and all extreme loads
- SC2 Nommal, severe, and extreme loads limited to DE
- CS Normal, severe, and extreme loads limited to
UBC seismic loads
 Seismic Code Criteria
- SC1 ACI 349 & N690
- SC2 ACI349 & N690 vs ACI 318/ AISC

- CS UBC

04-05 January 2001 NRC Design Basis Meeting Page 45




o) Structural Design (cont.)

CUE COGEMA
STONT & WFBYTER

Buildings Abbreviations Seismic Category
s MOX Fuel Fabrication Building BMF SC1
- MOX Processing Area BMP SC1
- Aqueous Polishing Area BAP SC1
- Shipping & Receiving Area BSR SC1
e Emergency Diesel Generator Building BEG SC1
e  Safe Haven Buildings BSH SC2
e Reagents Processing Building BRP Cs
e  Standby Diescl Generator Building BSG CS
e Access Control Building BAC CS
*  Administration Building BAD Cs
*  Secured Warchouse Building BSW CS
*  Technical Support Building BTS CS
*  Material Receipt Building BMR CS
Facilities, Structures and Areas
«  Gas Storage Facility UGS Cs
e  Switchyard ESW CS
*  Main Access WMA CS
e Service Access WSA CS
s Vehicle Access Portal WVA CS
e  HVAC Chiller Pads VCX,Y,or 7 CS
04-05 January 2001 NRC Design Basis Meeting Page 46

C:) Seismic NPH Design Basis

CUXE JOGEMS
STTNE & WERSTER

« July 2000 NRC meeting

— DCS proposed event-tree assessment to demonstrate that high
consequence events are highly unlikely

— Focus on confinement functions
— Proposed 2,000-year design earthquake
« After further consideration, DCS is implementing more
conservative, deterministic approach

04-05 January 2001 NRC Design Basis Meeting Page 47
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G Development of Seismic
J NPH Design Basis

BUKE COGEMA

STCNE & WEALIIR

+ Seismic spectra typically used at SRS site

— based on DOE categories PC-3 and PC-4 for moderate
and high hazard facilities, respectively

— Current PGA for PC-3 is 0.16g
— Current PGA for PC-4 15 0.23g

* Spectra, hazard curves, and return periods on
following slides

04-05 January 2001 NRC Design Basis Meeting Page 48
C:) SRS PC-3 and PC-4 Response Spectra
DUKE COGEMA
STUNE & WIASTEF
SRS Response Spoctra (Horizontat §% D
© 5000
s
0.7000 - Vi S
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CUKE COGEMA

SRS Seismic Hazards

S1ONT & WESSTER

1 00€ 02

100E-03

100€-05

Annus! Probebliiy of Exossdsnas (1yr)

100€4Q7

SRS Soil Surface Seismic Hazard Curves

001

Acosteration {g's)

OHZ W 10Mz’

10 00

Raf: WSRC-TR-96 0263 Rev 0
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6

Return Period for PC-3 and PC-4 Accelerations

CUXKE COGEM&
STCNL & WERSTEF

PC-3 Spectrum (0.16g}

|~ Frequency Accelcraton Return Fenod
TUHz 0750¢g 4,000 years
I5Hz U375 3300 years
SOHz 0375g 7,700 years
TOUHz 0360g 5,600 years
PC-4 Spectrumn (0 23g)

Frequency Acceiaaton Retum Penod
TUHz U6T0g 37,000 years
I5Hz U730 23000 years
SUHz “0680g 27000 years
TOUHz 0540¢g 35 0K years ]

04-05 January 2001
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) Selection of MFFF Design Earthquake

CRE TOGEMA
STONE 3 WPASTEN

» Select a criterion between PC-3 and PC-4 levels

— Achieves desired safety performance on deterministic
basis

— Consistent with NRC precedent

* For reference, consider a PC-3 spectrum increased
in magnitude by 20%

* Also consider RG-1.60 horizontal spectrum scaled
to 0.2g PGA

» Evaluate return period of accelerations

04-05 January 2001 NRC Design Basis Meeting Page 52

. .
C:) Selection of MFFF Design Earthquake
CUKE TOGEMA
STUNE & WIASTER
MFFF Respanse Spectra {Horizontal $% Damping}
0 7000 gy
1 I
0.2 g RG1.60 Spectrum
06000 | ... Frequency Acceleration Return Period
1.0 Hz 0.300g 6300 yr
2.5Hz 0.620g 14,000 yr
05000 .. - 5.0 Hz 0570g 10,000 yr
10.0 Hz 0480 ¢g 22,000 yr
*;owoo P ; =
\ .
$ 0300 A OO R
< X o
02000 ' A A 4y
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[ | j !
0 o000 ¥5T 1 1 i
010 100 00
Frequency (hr)
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6 Selection of MFFF Design Earthquake

CUKE COGEMA

STONE & WESSTER

Select 0.2g RG-1.60 horizontal spectrum

These accelerations can be characterized as a
10,000-year surface event

Vertical component is calculated by scaling the
corresponding horizontal component by two-thirds
throughout the entire frequency range

Vertical component value is currently under
evaluation.

Design Earthquake spectra are shown on the
following slide.
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CD MFFF Design Earthquake Spectrum
ﬂgg:(ﬁcogﬁ::}u MFFF Design Earthquake Rnsponso'Spectn {Horizontal 5% Damping)
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6 Demonstrate Margin

RUKE COGEMA

+ Evaluations show that designing for the
selected DE spectrum will ensure that
failure of individual components due to
seismic event is highly unlikely

04-05 January 2001 NRC Design Basis Meeting Page 56

CD Demonstrate Margin (cont)

GUKL COGEMA
STCNE & WIISTEF

+ Methodology:
— Given site seismic hazard curves and design spectrum

— Consider representative Principal SSCs
* Gross building structure, primary and secondary confinements
« Ventilation systems and backup power

— Estimate conditional failure probability relations
(probability of failure given seismic acceleration)

— Perform numerical summation through all earthquakes

— Sum probability of EQ times the probability of failure
given EQ

04-05 January 2001 NRC Design Basis Meeting Page 57




STONT & W

16 Demonstrate Margin (cont)

CUKE COGEMA
aNe V156 R

+ Results:

— Probability of failure of any individual
Principal SSCs due to seismic loading 1s less
than 1.0 E-05

— This achieves “highly unlikely” goal.

04-05 January 2001 NRC Design Basis Meeting Page 58

CD Evaluation of Subsurface Conditions

DUKE SOGEMA

TUNE A WEASTER

-

« For evaluation of liquefaction and dynamic
settlements, bedrock motions selected for
consistency with PGA for DE (i.e., 0.2 g surface
PGA)

+ Bedrock motions based on the PC-3 uniform
hazard bedrock spectrum are scaled so that
amplification through site soil profile results in
0.2g PGA

04-05 January 200! NRC Design Basis Meeting Page 59
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SRS PC-3 Bedrock Spectrum

Acceleration (g)

Bearock Acceies avons
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CD Scaling of Bedrock Motions (Preliminary)

DUXE COGEMA

STCNE & WidsTEF
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(b Soft Zones (cont.)

DUXE COGEMA

STCNE & WERSTEF -

« Analyses are planned to assess whether soft zones
in the vicinity of Seismic Category I buildings
have the potential to collapse and adversely affect
adjacent buildings.

« First technical approach is to demonstrate that soft
zones do not collapse at the design earthquake.

« If this cannot be demonstrated, will evaluate
necessity for additional reinforcement of building
structures.
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{3 Liquefaction Potential

CUKE SOGEMA
STOND 2 WEBLIER

+ Past analyses for SRS have shown acceptable
factors of safety for liquefaction at PC-3 levels.

+ WSRC has conducted study of potential for
liquefaction at MFFF site.

 Preliminary results support decisions about
design earthquake level

+ DCS will perform engineering liquefaction
analyses to demonstrate acceptability (FS>1.1) at
the selected design earthquake.

04-05 January 20C1 NRC Design Basis Meeting Page 64

C:) Wind/Tornado Criteria

DUKE COGEMA
STUNE & WEIRSTER

+ Straight Wind
— 1X10* annual hazard exceedance probability
— 130 mph
~ Small 2 x 4 timber missile, 15 Ibs @ 50 mph < 50 ft altitude

+ Tornado
— 2x10 annual hazard exceedance probability
— 240 mph 3-sec tornado speed
- 150 ps“atmospheric pressure change (APC) at 55 psf/sec
— Missiles

+ 2x4 timber plank 15 1b @ 150 mph (horizontal); max height 200 ft;
100 mph (vertical)

+ 3.1n diameter standard steel pipe, 75 1b @ 75 mph (horizontal); max
height 100 ft, 50 mph (vertical)
+ 3000 1b automobile @ 25 miph rolls and tumbles
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S

DUKE COGEMA

Temperature Extremes

STOND & WPBSTER

« 107° F Maximum Outside Recorded Temperature
« -3°F Minumum QOutside Recorded Temperature

Average Daily Extreme

Temperature, °F * Temperature, °F*
Month Maximum  Minimum Month Maximum (Yr) Minimum (Y1)
January 55.9 36.0 458 86 (1975) -3 (1985)
February 60.0 383 49.1 86 (1989) 10 (1996)
March 63.6 454 57.0 91 (1974) 11 (1980)
Apnl 771 525 648 99 (1986) 29 (1983)
May 835 60.7 721 102 (1963) 38 (1989)
June 89.6 68.0 78.8 105 (1985) 48 (1984)
July 92.1 715 817 107 (1986) 56 (1963)
August 90.1 69.6 803 107 (1983) 56 (1986)
September 85.4 65.6 754 104 (1990) 41 (1967)
October 76.6 54.6 65.6 96 (1986) 28 (1976)
November 67.0 45.2 56.2 89 (1974) 18 (1970)
December 59.3 39.1 49.1 82 (1984) S (1962)
Annual 75.5 54.0 64.7 107 (1986) -3 (1985)

* Period of record: 1967-1996
* Period of record: 1961-1996
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DUXE COGEMA

STSNE & WEASTEF

Safety Assessment Overview

Gary Kaplan
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¢ Presentation “Roadmap”
'3 Safety Assessment Overview

CUKE COGEMA

STONS 3 WEZT IR

Facility Overview  Process Description  Site Description

Ideatification

—.

'y

CAR Chapter 11 CAR Chapter t1 CAR Chaprer {
g ...... ’ k7 Safety Assessment Process
H Hazards

CAR Chapter 5

: Bounding
10 CFR 70 : Risk Consequences
Requirements i| Criterta
: Hazards Design Bases Details by Eveat Type
Evaluation - Principle SSCs
MFEF * Design Basis Safety Functions
Design Basi = Design Basis Events/ Conditions
;s.'g asts « Controlling Parameters
hilosophy
- ]
! ,
Design Requirements Design Basis Design MFFF Final Desiga of
Overview Functional Overview | _ ) Basis »] Design o MFFF
- Performance Reqts Based oo NUREG 1718 Summary Process l:ooel:u"s
+ 10CFR70 64 BDC Primary "Slfet;" (?uplm
6.7.8.9.1
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CD SA Overview
DYKE TOGEMA
STONE & WIRSTER
* ISA and SA Introduction
» SA Contents
* SA Methodology
* SA Results
04-05 January 2001 NRC Design Basis Meeting Page 69




(_:) ISA and SA Introduction

DUXE COCEMA
STONT & WEASTER

« 10CFR70 (and NUREG 1718) requires
preparation of an ISA with the LA, and the SA
with the CA

« 10CFR70 defines an ISA as a systematic analysis
to identify plant and external hazards, potential
accident sequences, the associated frequency and
consequence, and the associated items relied on
for safety (IROFS)

« Safety assessment of design bases is first step of
ISA process

04-05 January 2001 NRC Design Basis Meeting Page 70
G SA vs ISA Major Purpose
« SA
— Identify hazards and events associated with MFFF design and
operations

— Identify principal SSCs required to mitigate or prevent these
events, and identify their design bases

— Describe principal SSCs capability through general commitment to
codes, standards, and preliminary design

< ISA
— Demonstrate IROFS are capable of mecting design bases through
detailed analysis
— Demonstrate IROFS are sufficiently reliable and available to
perform their intended safety function

04-05 January 2001 NRC Design Basis Mecting Page 71
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') SA and ISA Relationship Example

BUKE COGEMA
SICNE & WiIsLIER

+ SA
— Hazard - earthquake

~ Unmitigated Event - Earthquake causes damage to MOX process
building, which damages glovebox, resulting in a release

~ Principal SSC - MOX process building

— Design Bases - withstand design earthquake and not damage
internal SSCs, X g

— Description - proposed codes and standards, design methods,
general facility design

« ISA

— demonstrate building withstands design earthquake of X g through
detailed structural analysis

04-05 January 2001 NRC Design Basis Meeting Page 72

CD Major SA Contents

CUXE COGEMA

STENE 8 WIRSTER

* Process Safety Information
» Risk Criteria

« Methodology

* Hazard Identification

+ Hazard Evaluation and Preliminary Accident
Analysis

* Principal SSCs and Design Bases
» Mitigated Consequences

04-05 January 2001 NRC Design Basis Meeting Page 73
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6 Process Safety Information

CUKE COGEMA
STSNE a WRALTER

« Radioactive and Hazardous Material List

« Site Description
— NPH and associated magnitudes
— applicable external man made hazards

* Facility, Process, System Descriptions
— Facility descriptions, functions, layout

— Process and systems descriptions, functions, major
equipment descriptions, system interfaces, control

concepts
04-05 January 200! NRC Design Basis Meeting Page 74
CD Risk Criteria from 10CFR70
DUXE {DGEMA
STUNE & WEIISTER
. , e
D t oy
T acceptable risk
o
@
5 =
> 3B 2
& E | acceptablerisk | acceptable risk
1))
g £
s =
O
2 1 2 3
s~ acceptable risk acceptable risk acceptable risk
1 2 3
Highly Uniikely Unlikely Not Unlikely
LIKELIHOOD
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9

Consequence Categories from 10CFR70

BUKE COGEMA
STONG 3 WERSLTER

Consequence

Workers Offsite Public Environment
Category ) , S o
3 High (H) TEDE > 1 Sv (100 rem) TEDE>025Sv (Srem) |
>30 mg soluwble Uintake
> AEGL3, ERPG3 >AEGL2, ERPG2
2 Intermediate (1) 0.25Sv< TEDE<1 Sv 0.05Sv< TEDE<0.25Sv radicactive release
> 5000
(Srem<TEDE<100rem) | (5 rem< TEDE <25 rerm) X
(Table 2 in Attachmert B
> AEGL2, ERPG2 >AEGQL1, ERPG1 of 10 CFR Part 20)
bul but
<AEGL3, ERPG3 <AEG2, ERP&R2
1: Low (L) Events of lesser radiologicd | Events of lesser radiologica Radivactive rdleases
and chemicd exposures to | and chemicd exposures o the | praducing effects less
workers than those above n | public then thase above in this | than those specified
this column column abowe n this column

04-05 January 2001
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6

Frequency Definitions

CUXE COGEMA
STONE & WEISTES

» Not Unlikely — Event may occur during the lifetime of the

facility

 Unlikely — Credible event not expected to occur during the
lifetime of the facility

+ Highly Unlikely - Event originally classified as Not
Unlikely or Unlikely to which sufficient principal SSCs (or
IROFS) are applied to further reduce the associated
likelihood to an acceptable level

« Credible — Events that are not Incredible

+ Not Credible/Incredible — Natural Phenomena or External
Man-Made Events with an extremely low initiating

frequency

04-05 January 2001
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(:) SA And ISA Method Overview

DUKE COGEMA
STOND a WEBSTER

« Systematic, comprehensive analysis

« lterative process to demonstrate performance
criteria of 10CFR70 are met

« Start with simple techniques to evaluate and
screen events

« Use progressively more sophisticated analysis as

necessary
04-05 January 2001 NRC Design Basis Meeting Page 78
CD Summary of SA Methodology

Determine Design

identify Principal
SSCs o o s
identity Support
Functions and NPH

Requirements

Unmitigated

Conseq. Exceed No
10CFR70 Low Input to Finat
onseq. Reqts?2 Oesign
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CD Hazard Identification (con’t)

DUt OGEMR
STUNL & WIBSIER

« Sample Hazard ID Sheet

04-05 January 2001 NRC Design Basis Meeting Page 81

40




Attachment A Hazard Identification

DCS01-23)-DS-ANS-H-38301-C

JAqueous Polishing

i
i

SYM: |[KDA 1}Pu02 Decanning B ~ Vot Number: |
Hazardous Materials lonizing Radiation Explosive Materials
|+ Corrosive chemicals Sources : ,
’ , v . ) I | Explosive gases
L ; Toxic Chemicals [ } Alkali Metals /i Fissile Material ! Exploswe chemicals
|_] Hydroxylamine Nitrate I Radioactive Material | . Incompatible Chemicals - Explosive Incompatibilit
L] Nitric Aad L] Radiography Equipment v Radioactive/Hydrogenous (Radiolysis)
. . - - 7 .
{_] Hydrazine  { | Other Oxidizers | Radioactive Sources other | ‘
Other | | Other | |
Flammable/ Combustibles

"] Flammable Gases [} Hydrogen [] Solvents
(] propane

"} Aammable Liquids [] Methane

Thermal Sources

W other Combustibles [ ] Pyrophoric Materiats
[J Oxygen Other | i

_ | Incompatible Chemicals - Thermal Release

| _J Fumnaces { ] Grinders [J welding Equipment | | Cryogenic | | glectrical Heating Resistor
L] Evaporators/Boilers [ | Lasers {7 Bunsen burners [ i Micowave [ Heater
V! Electrical Equipment | ] Heating Plates [ Radioactive Decay Heat | Electric Arc
"} Electrolyzers {1 Other Process Equipment [ Solar Other | B §
Gravitational Kinetic Energy Sources
_I Cranes/Hoists lv' Elevators Fork Lifts v Presses
; Human efforts (i Crane Loads in Motion I Impacter " Shears
| Lifts [ carts " Power-driving Tools
.+ Suspended objects lv, Conveyors | Air Ejector/Air Lift/Air Jet  i_. Steam Ejector
Other | | [ Dollies Other [ ]
Pressure Sources Rotational / Friction
[ Autodaves {_ Pressure Vessels ] ) Belts 7 Gears 1 Exhausters
[} Gas Receivers (] Steam Header and Steam Lines (] Centrifuges ¥ Power Rotating Tools
() Gas Bottles {1 Fans [V Bearings ' Motors
Other | | Other JCutting wheel ]

Confinement Type

{ ] AP vessels, tanks and piping
v Glove Box

v, Containers inside Gloveboxes
Vi Containers outside Gloveboxes
| 1 Rods/ Assemblies

! Hvac V. HEPA Filters

I ! Off-gas Process Confinement

|v. Pneumatic transfer tubes
Other |

Utilities

"] Process Water Supply

v Compressed Air

I} Process Gas Lines

v} Pneumatic Pipe Vacuum Transfer System
(v, Radiation Air Monitoring System

[ ] Reagents Supply Lines

| ! Steam/Condensate Lines

[ i Contaminated Drains

Other l___ o
" " Page 1 of 78
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Hazard Evaluation and Preliminary
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(b Unmitigated Consequence Analysis

CUKE COGEMA

STCNL & WIJSTER
-

+ Bounding, conservative evaluation with no credit
for SSCs

 Site worker and public - quantitative calculations
— Bounding values for MAR, ARF, RF, Breathing Rate,
X/Q
» MFFF worker - qualitative estimates

— rapid or catastrophic fatlures involving PuO, powder
are assumed to result in a high dose

+ Intermediate or High Consequence Events are
Required to be Prevented or Mitigated

04-05 January 2001 NRC Design Basis Meeting Page 83
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CD Principal SSCs

CUKE COGEMA
STONE & WEBSTER

« The set of design features along with administrative
controls implemented to meet performance requirements of
10CFR70.61

« For each principal SSC, the following is provided:

— Identification of SSC or administrative control

— Design Basis including safety function and controlling
parameter

— Required support systems
— NPH requirements
— General Description

04-05 January 2001 NRC Design Basis Meeting Page 84

G} Principal SSC Example

DUKE COGEMA

STSNE & WIBSTEPR -

» Unmitigated Event - Crane failure damages
glovebox

* Principal SSC - C3 Confinement System

» Design Bases
— Provide filtration to mitigate dispersions from C3 areas
— X% particulate removal efficiency

« Support Systems - Emergency AC and DC Power,
Safety 1&C, HDE, EG Building Ventilation, Stack
Exhaust, EG Fuel Oil and Exhaust

04-05 January 2001 NRC Design Basis Meeting Page 85
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15 Principal SSC Example (con’t)

DUKE COGEMA
STONE & WZASTER

* NPH Requirements - C3 confinement system must
be operable following credible NPH

* C3 Confinement System Description includes:
— system description
— major component listing
— single line drawing of system
— control concepts
— applicable codes and standards

04-05 January 2001 NRC Design Basis Meeting Page 86

6 Bounding Mitigated Consequences

CUKE COGEMA
STUNE & WEBSTEF

Site Worker TEDE Public TEDE |
Bounding Event (rem) (rem)
Loss ot 2

Confi 87x 10 7.8x10*
Internal Fire 8.7x10? 7.8x10*
Load Handling 7.5x 102 67x10*
Criticatity* 15 12x 107
Explosion* 3ix 10! 2.7x10?

* Consequences provided even though event is highly unhikely

04-05 January 2001 NRC Design Basis Meeting Page 87
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G Mitigated Event Frequencies

DUKE COGEMA
Face

« No explicit frequency analysis provided in SA

- Intermediate and High consequence events
assumed to be highly unlikely with application of
Principal SSCs

« Standard nuclear deterministic design practices
provide confidence in SSC reliability and
availability

« Demonstration of likelihood provided in ISA

04-05 January 2001 NRC Design Basis Meeting Page 88

DUKE COGEMA

-

MFFF Design Bases Approach

Dick Berry

04-05 January 2001 NRC Design Basis Meeting Page 89
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. Presentation “Roadmap”
”D Design Bases Discussion

CURE CHGEMA

STONE @ WIARSTER

Facility Overview Process Description  Site Description

CAR Chapter 11 CAR Chapiar 11 CAR Chapier |
............................... 3 SRy R Brscss
Hazards
1dentification CAR Chapter 5
¢ Bounding
10 CFR 70 Risk Consequences
Requirements 7] Criteria
Hazards Design Bases Details by Event Type
| Evaluation + Principal $SCs
MFEF »| + Design Basis Safety Functions
Design Basis - Design Basis Events/ Conditions
« Controlling Parameters
Philosophy
k
! S— ]
Design Requirements Design Basis Design Basis MFFF Final Design of
Ovecview Functional Overview | ]Overview for Design * MFFF
« Performance Reqts Based oa NUREG 1718 Frincipal Process : :,RO:E
- 10CFR70 64 BDC Primary “Safety” Chapters 55Cs rocedures
6.7.89.11

04-05 January 2001 NRC Design Basis Meeting
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C:) MFFF Design Bases Approach

CUKE COGEMA

STUNL & WIRSTER

« Design Basis Philosophy
* Design Requirements Overview
~ Baseline Design Criteria
+ Design Basis - Key Functional Categories
— Criticality
— Fire Protection
Chemical Safety
— Radiological Safety/Radiological Protection
Safeguards and Security

04-05 January 2001 NRC Design Basis Meeting
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%) Design Basis Philosophy

DUKE IDGEMA
STONT & WEBSTER

* 10 CFR 70 Requirements
Public health and safety
Worker protection

Radiological and chemical exposure thresholds and probabilities

Criticality prevention

» Two fundamental safety functions to be provided

— Criticality: prevent criticality under normal and credible abnormal
conditions, including application of double contingency principle
(discussed in detail later)

— Confinement: maintains continuous confinement during and

following all internal and external design basis events (discussed in
detail below)

04-05 January 2001 NRC Design Basis Meeting Page 92

C:) Design Basis Philosophy

DUXE COGEMA
STONL & WEBSTER

e Confinement Barriers
— Primary Confinement - Immediately around radioactive
material

— Secondary Confinement - Provided around primary
confinement areas

— Tertiary Confinement - Buffer between primary and
secondary confinement of radioactive materials and the
environment

04-05 January 2001 NRC Design Basis Meeting Page 93
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G Design Basis Philosophy
D Confinement Barriers (AP)

CUKE EOGEMA
SICNE & WISTTER
Tertiary confinement system
: i T (maiic) Provides for multipic discharge
“Primary confinement system £ ) / ? b

nd dynamic) i YSecandary confinement sysiem L dynamic confinement
s [ T{stadic and dymémic) N
= "
wote Stack
A i
intake Wi
¢ GO 84 FOOM, 9 HDE
"

VHD exhaus

BRI | 8
Dry Process
col
i KWO exhaust
Precess 9
{ R 4] ventatea Fo€E

kY
c2 i \‘ /
\ / Airiock

Primary confimement system L L/.‘Yuo-luy t'lﬁlf.!m(ﬂ
T atatic and dywamic) T T atatic and dynamle)
c1 Shipping & Receiving Building

Aqueous Polishing static and dynamic confinement systems
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C Design Basis Philosophy
D Confinement Barriers (MP)

DUKE COGEMA
STONE & WERSIER

-
Tertiary confinement sysiem

Tsiatl; Provides for multiple discharge

“'Secondary confinement sysiem // CAFREWIE ERITHER ERT

“(static and dynamic) . /

"y

rads

- 3
X % essembies
2 s

[

Primary confinement

(containment) system
T seatic)

di

!"f’yim ary confimement system
(static and dynamic)

c1 Shipping & Receiving Building

MOX Process static and dynamic confinement systerrs
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An

5 Design Requirements Overview

TUXE COGEMA
SITNE 3 WEBLTER

« Design Performance Requirements (10CFR70.61)

« Baseline Design Criteria [I0CFR70.64a]
— Apply 10 Baseline Design Criteria
— Applicable to IROFS

« Defense-in-Depth Practices [10CFR70.64b]
— Provide Successive Levels of Protection

— Prefer Engineered Controls Over Administrative
Controls

« Plus Features that Reduce Challenges to IROFS
(non IROFS)
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C:) Baseline Design Criteria [10CFR70.64a]

DUXKE COGEMA

STONL A WEISTER
-

* Quality Standards and Records

« Natural Phenomena Hazards

« Fire Protection

« Environmental and Dynamic Effects
 Chemical Protection

« Emergency Capability

« Utility Services

« Inspection, Testing and Maintenance
¢ Cniticality Control

» Instrumentation and Controls
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15 Baseline Design Criteria (Continued)

DUKE COGEMA
STCHE & Wihet

* Quality Standards and Records

— Implemented Through MOX Project Quality
Assurance Plan (MPQAP) and QA Procedures

— MPQAP Based on:
* 10CFR50, Appendix B

« ASME NQA-1-1994 (as revised by ASME NQA-1a-
1995 Addenda)

* NRC Regulatory Guide 1.28, Revision 3
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CD Baseline Design Criteria (Continued)

OUXE COGEMR
SICNE & WIASTER

« Natural Phenomena Hazards

— Implemented Through Design Criteria
Documents that Reflect ISA Results and Site-
Related Design Criteria

— Based on Selected Site Location
— Screening Process Identifies Specific Hazards

— Technical Criteria Based on Historical and
Actual Conditions

-

— Rigorous Seismic and Soils Analyses
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L:) Baseline Design Criteria (Continued)

DUKE COGEMA

* Fire Protection
— Implemented Through Fire Protection and Electrical
Design Criteria
» FHA Performed in Conjunction with ISA to
Identify Specific Hazards Including Explosions
and to Identify IROFS
— Small Fire Areas Limit Fire Size and Spread

— Material Disbursement Mitigated by Confinement
Systems Consequences

— Design Also Incorporates Detection and Suppression
Systems
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G Baseline Design Criteria (Continued)

DUKE COGEMA

STCNE & WIISTEFR
-

« Environmental and Dynamic Effects

— Implemented Through Seismic and Electrical
Design Criteria Along With an Environmental
Qualification Program as Appropriate

— Design Considers Normal Operations, Testing,
Maintenance and Postulated Accident
Conditions
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CD Baseline Design Criteria (Continued)

DUKE COGEMA

STON{ & WEDSTER

* Chemical Protection

— Implemented Through ISA, MOX Process and
Aqueous Polishing (AP) Design Criteria

— Primary Focus is AP Chemical Processes

— Offgas, Ventilation and Confinement Systems
are Primary Mitigation Features

— Gaseous Release, Explosion, and Fire are
Potential Sources of Hazards

* Preventative measures will be discussed

later
04-05 January 2001 NRC Design Basis Meeting Page 102
CD Baseline Design Criteria (Continued)

DUSE COGEMA

£ & WZ3sSTES
-

* Emergency Capability

— Implemented Through Emergency Planning Design
Criteria and Site WTA, including integration with SRS
emergency plan

~ Emergency On-site MFFF Evacuation Plans and
Utilization of Existing On-site Facilities and Services
Coordinated Through WTA Facilitate Use of Available
Offsite Services

— Safe Havens Provide Provisions for Personnel
Protection While Controlling Potential Material Loss

04-05 January 2001 NRC Design Basis Meeting Page 103
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(_3 Baseline Design Criteria (Continued)

DUKE COGEMA

« Utility Services

— Implemented Through ISA, HVAC, Utility, and
Electrical Design Criteria and Site WTA’s

— Continuous Operation of IROFS Where
Appropriate

— Two Off-site Power Supplies

— Standby Diesel Generators

— Emergency Diesel Generators

— Un-interruptible Power Supplies
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C:) Baseline Design Criteria (Continued)

DUKE COGEMA

STONE A WERSTER
-

* Inspection, Testing and Maintenance

— Programmatic

« Identified Through Design Review Process, QA Program and
per Vendor Recommendations

+ Implemented Through Design Procurement Specifications and
Operations and Maintenance Manual

* Incorporates La Hague inspection and testing experience

— Examples:
* Glovebox Design Maximizes the Placement of Prime Movers
External to Glovebox
* Glovebox Design Based on Large Window Surfaces and
Multi-glove Ports to Facilitate Accessibility for Inspection and
Maintenance
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(3 Baseline Design Criteria (Continued)

* Criticality Control

— Implemented Through Nuclear Criticality Safety
Design Criteria

— Design Ensures Criticality Events Are Highly
Unlikely

— Double Contingency Principle Applied
— Control Mode Hierarchy Established
— Nuclear Criticality Safety Evaluations Performed
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C:) Baseline Design Criteria (Continued)

DUXL COGEMA

STCNE & WEBSIER

» Instrumentation and Controls

— Implemented Through Instrumentation and Controls
Design Criteria and Operations and Maintenance
Manuals

— Design Provides for Monitoring and Controlling IROFS
— Independent and Redundant Controls for IROFS

— Automated Digital Process Controls Utilized
» IROFS (i.e. fail safe) as appropriate
« Limits dose and human error
« Enhances product quality
+ Reliability and predictability ensured
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(,3 MFFF Design Basis

CUXKE COGEMA

SICNT & WESSTER

Key Functional Categories

Bill Hennessey
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G Presentation “Roadmap”
D Design Bases Discussion

DUKE COGEMA

STONE & WEBSTER

Facility Overview Precess Descripfion  Site Description

CAR Chapter 11 CAR Chapea 11 CAR Chapter |
k2 Satety Asscssment Process
Hazards
Identification CAR Chapter 5
y 4
Bounding
10 CFR 70 Risk Consequences
Requirements Criteria
: Hazards Design Bases Details by Event Type
| Evalustion - Principal S5Cs
MFFF : »| - Design Basis Safety Functions
Desien Basis H - Design Basis Events/ Conditions
Nlilisophy « Controlling Parameters
l h 4
Design Requirements Design Basis Design Basis MFFF Final Design of
Overview Functioual Overview [ JOverview for o Design * IMI;F:S
= Performance Regqts " Based on NUREG 1718 Principal Process : Pl:oced res
« 10CFR70 64 BDC Primary “Safety” Chapters $5Cs u
6,.7.8,9,13
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{_3 MFFF Design Basis

CUKE COGEMA
STONE & WIBSTER

Key Functional Categories

* Nuclear Criticality Safety (SRP Section 6)
» Fire Protection (SRP Section 7)
* Chemical Safety (SRP Section 8)

* Radiological Safety and Protection (SRP
Sections 5 and 9)

» Safeguards and Security (SRP Section 13)

04-05 January 2001 NRC Design Basis Meeting Page 1i0

CD Nuclear Criticality Safety

CUKE COGEMA

STGNE & WEBSTEF
-

* Design Requirements Overview
* Crticality Events are Prevented
* Double Contingency Principle Applied
* Fissile Medium Clearly Identified
* Criticality Control Modes Selected

» Appropriate Criticality Benchmark Experiments will
be Employed for each Type of Physical Situation

 Cnticality Monitoring Systems Included
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16 Nuclear Criticality Safety

DUKE COGEMR
STONT & WEBSTER

Criticality Control Mode Selection

Primary Modes Secondary Modes
Geometry Control Density
Moderator Control Process Variables
Mass Control Isatopics
Concentration Control Reflection
Neutron Absorption Interaction
Volume

Heterogeneity

04-05 January 2001 NRC Design Basis Meeting Page 112

G Nuclear Criticality Safety

DUKE COGEMA

STONE & WEBSTEP

Criticality Monitoring

» CAAS installed in areas containing high SNM quantities
per 10CFR70.24

« Coverage provided by two sets of detectors per Regulatory
Guide 3.71

« Sensitivity requirements based on 10CFR70.24
« Design criteria based on ANSI/ANS-8.3
+ Controlled under MPQAP and QA Procedures
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15 Nuclear Criticality Safety

CUKE COGEMA

STONS & WEILTER

Key Design Basis Events/Conditions

— Material Storage

— Material Handling / Processing
— Equipment Malfunction

— Operator Procedural Error

— External Events

04-05 January 2001 NRC Design Basis Meeting Page 114

CD Fire Protection

DUKE COGEMS

STCNE & WIZSTEF
-

Design Requirements Overview

« Any potential fire is constrained to fire area

» Incorporate fire prevention measures in the MFFF

» Include design features to mitigate consequences of internal fire events

+ Ventilation system that prevents release of nuclear materials during
fire events

» Incorporate monitoring systems for early and reliable fire detection
+ Fixed and mobile fire suppression systems

+ Fire fighting team, equipment and training
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(.3 Fire Protection

DUKE COGEMA
SICNT & WEBSIER

Fire Area Design Requirements
* Fire Area Purpose
~ Separation and spread prevention
» Fire Area Boundary Design
Presence of combustible and nuclear materials

— Location of IROFS
— Location of detection/suppression systems

1

— Fire Barriers

* Ventilation System

— High Temperature Fire Dampers At Area and Glovebox Inlet and

Exhaust
— Air Stream Dilution Before Filters

04-05 January 2001 NRC Design Basis Meeting
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15} Fire Protection

CUXE COGEMA
STCNE 8 WEBSILR

Key Design Basis Events/Conditions

Material Storage Area Fire

Equipment Failure Leading to Fire

Electrical Overload Fire

Fire Detection System Failure

Fire Duration

04-05 January 2001 NRC Design Basis Meeting
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CUXE COGEMA
SICNE 2 WIBRLTER

9 Chemical Safety

Design Requirements Overview

Chemicals used in AP for Purification (dissolution, purification, precipitation)
& Recovery (sovents, acids, silver)
— solids: silver nitrate, manganese nitrate
~ liquids: nitric acid, hydrogen peroxide, tributyl phosphate, oxalic acid, sodium
carbonate, hydrazine, dodecane, hydroxylamine nitrate, sodium hydroxide

— gases: dinitrogen tetroxide

Chemicals used in MP for pellet production and lubricant
- azodicarbamide (poreformer) and zinc stearate

Most chemicals stored and mixed in reagents building (BRP) and piped to AP
-~ no licensed material in BRP

Off-gas system: treats, filters, releases chemical vapors

04-05 January 2001 NRC Design Basis Meeting Page 118

DUKE COGEMA
STONE & WI3STER

CD Chemical Safety

Design Requirements Overview

Chemical Material Risks:

Fire hazard: solvents, diluents, hydrogen/oxygen
Explosion hazard: gases, ‘red oil’, hydrafoic acid
Corrosion

Toxicity
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(_:') Chemical Safety

DUKE COGEMA

STONT & WEBSTER

Key Design Basis Events/Conditions

Process Operations, Upset

Process Equipment 1&C Malfunction
Material Handling or Storage Error
Chemical Interaction

Off-Gas System Failure
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Radiological Safety/

CD Radiological Protection

DUKE COGEMA

STCNL & WERSTEP

-

Design Requirements Overview

Primary MFFF hazard is Pu-hgeeﬁonlnhajaﬁ:lan

MFFF design prevents plutonium migration and dispersal from process
equipment, glove boxes, and final product

Primary features are static barriers and ventilation systems
Primary and secondary confinement principles applied

Continuous activity detection and personnel monitoring systems used
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G Radiological Safety/
9) Radiological Protection

CUKE CDGEMA
STONT & WEBSTER

Design Requirements Overview

= Secondary MFFF hazard 1s external exposure
- External exposure hazards addressed separately from Pu exposure
through industry standard practices:
— exposure time and distance limitation
— biological shielding as necessary
— equipment maintainability
— exposure level monitoring
— COGEMA facility experience
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G Radiological Safety/
D Radiological Protection

CUKE COGEMA
STONE 8 WEISTEF

Confinement Systems:

« The first (primary) confinement system comprises
glove box systems and vessels, tanks and piping for
aqueous polishing, and the very high
depressurization exhaust system

» The second (secondary) confinement system
comprises rooms and associated ventilation exhaust
systems that filter any potential release of hazardous
material from the primary confinement
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- Radiological Safety/
D Radiological Protection

CUXE COGEMA

Key Design Basis Events/Conditions

« Shielding Design
Rad Zone Maps/HP Surveys
Ventilation System Failure

Material Handling Accident
Normal MOX Process Malfunction
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G Safeguards and Security

cccccccccc

-

 Information not intended for public
disclosure pursuant to 10CFR2.790

 Information to be discussed in separate
closed session
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CUKE COGEMA

SICNE 2 WESS R

Design Basis Overview for Principal SSCs

All

04-05 January 2001

NRC Design Basis Meeting Page 126

6

Presentation “Roadmap”

Design Bases Discussion

DUKE COGEMA
STUNE & WEISTLR

Facility Overview Process Descriptf6n  Site Description

CAR Chapter 11 CAR Chapter 11 CAR Chageer |
H ¥ Safety Assessment Process :
: Identification CAR Chapter 5 :
§ * Bounding §
10CFR 70 t ] Risk Consequences :
Requirements 17| Criteria :
Hazards Design Bases Details by Event Type H
H Evaluation « Principal $SCs _
§ » -+ Design Basis Safety Functions
MFFF . : « Design Basis Events/ Conditions :
Design Basis : - Controlling Parameters H
Philosophy 4
[ P —— ,.
Design Basi Design Basi MFFF Final Design of
Design Requirements estgn Basts 1gn Basis . MFFF
Overview Functional Overview pOverview for »| Design IROFS
« Performance Reqts Based on NUREG 1718 Principal Process - Procedures
« 10CFR70 64 BDC Primary “Safety” Chapters SSCs
6,7.8.9.13
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P Design Basis Overview
O for Principal SSCs

DUKE COGEMA
STSND & WEBSTER

Principal SSC Categories

— Civil/Structural

— Electrical

— Mechanical

— Radiological Safety and Criticality
— Environmental

— Human Factors
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G Design Basis Overview
9/ for Principal Civil/Structural SSCs

DUKE COGEMA
STUME & WEBSTER

* Principal SSCs
— MFFF Buildings and Structures
— EDG Building
— Missile Barriers

-

 Design Basis Functional Requirements
— Protect SSCs from loads associated with NPH events
— Protect EDG components from NPH events
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5 Electrical Distribution System

DUKE COGEMA

Description of SSC’s
* Two normal sources of power
* Source of Standby power

* 2 Redundant and Independent Emergency
Electrical Systems
— Emergency Diesel Engine Driven Generators
— Emergency Switchgear, 4160V and 480V Switchgear
— 120V UPS
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C:) Electrical Distribution System

DUKE COGEMA

STUNE & WIBSTEF

Basis of Design
* Provide highly reliable source of power to IROFS

» Power available under all natural phenomena
conditions

* Independent and redundant power sources for
IROFS
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e Design Basis Overview
D for Principal Mechanical SSCs

DUXF COGFMA
STONE & WERLIER

« Principal SSCs/Functional Requirements
— C4 Confinement System
» Maintain Negative Pressure for small breach

— C3 Confinement System

. Wl releases from C4 and C3 areas
— Fire Bartriers

« Contain fire within fire area

— Isolation Function for Support Systems

04-05 January 2001 NRC Design Basis Meeung Page 132

G Design Basis Overview for Principal
D Nuclear Safety & Criticality SSCs

DUKE COGEMA
STONE & WERSTEF
-

 Principal SSCs
— Confinement Systems
— Criticality control systems
+ Design Basis Functional Requirements
— Minimize exposure and prevent criticality events

— Details covered elsewhere
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o Design Basis Overview for Principal
A9 Environmental Protection SSCs

CUKE COGEMA
SICNS & WIZLTER

« Principal SSCs

— C4 Confinement Systems

+ Design Basis Functional Requirements

— Limit releases to prevent public exposures above
allowable limits

— Environment Environmental release criteria

[§70.61(c)(3)]

— stated in terms of intermediate consequence events

— effluent releases exceeding 5000 times Table 2 values
of 10 CFR 20 App B must be made at least unlikely
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G Design Basis Overview for Principal
D Environmental Protection SSCs (contd.)

DUKE COGEMA
STONE & WEBSTER

« Safety analyses calculate 24-hour average effluent
concentration for all postulated releases

— some postulated unmitigated events exceed environmental criterion
but not intermediate public exposure criterion

— in all cases, unmitigated site worker exposure is more limiting than
the environmental effluent concentration

» Conclusion

— SSCs required for site worker criterion prevent/ mitigate
environmental release to below the limit

— no SSCs identified as required uniquely to prevent/ mitigate
environmental release
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G Design Basis Overview for
9/ Human Factors Engineering

DUKE COGEMA

STCNE & WEBSIER

o3
« [EEE-142 and NUREG 0700 Guidelines Used

* Replication of Existing Facilities
— Allocation of functions
— Organization of plant information
— Staffing
— Input to preliminary design
* HFE During Detailed Design
— Task descriptions developed
— HFE cniteria applied as part of “Americanization” tasks

— Formal HFE review of the detailed design conducted
prior to design completion
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DUKE COGEMA

STONE & WEBSTER

MFFF Design Detail Discussion

Dick Berry
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(;-;-) MFFF Design Bases Discussion

Design Basis - Detail Discussion

— Principle SSCs

— Design Basis Safety Functions
— Design Basis Events/Conditions
— Controlling Parameters

04-05 January 2001 NRC Design Basis Meeting Page 138
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C Presentation “Roadmap
D Design Bases Discussion
DUKE COGEMA
STCNE & WE3STER
Facility Overview Process Descriptien  Site Description
CAR Chagter 11 CAR Chapiar 11 CAR Chapter |
: Y Safety Assessment Process :
Hazards
: Identification CAR Chapter 5
L 4 : l
: Bouading
10 CFR 70 : Risk Consequences
Requirements 7| Criteria
§ Hazards Design Bases Details by Event Type
: Evaluation + Principal SSCs
» « Design Basis Safety Functions
MFFF . : « Design Basis Events/ Conditions
Design Basis H « Controlling Parameters
Philosophy :
: — b
[ S —— |
Design Requirements Design Basis Design Basis MFFF Final Design of
Overview Functional Overview Overview for Design » * MFFF
Priacipal Process - IROFS
« Performance Reqts Based an NUREG 1718 rincipa roc . Procedures
« |0CFR70 64 BDC Prumary “Safety” Chapters §SCs
6.7.89.13
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L:.) Design Basis Event Categorization

DUKE COGEMA

STONT & WEBSTER

Event Types:

— Internal Fire Events

— Internal Explosion Events

— Loss of Confinement/Dispersion Events
— Criticality Events

— Direct Radiation Exposure Events

— Natural Phenomenon

— Man Made External Events

— Load Drop Events

— Chemical Release Events

04-05 January 2001 NRC Design Basis Meeting Page 140




[¥1 93ed 3unaIA sised udisoq DUN 1007 Arenuef §0-0

‘2113 913 Jo peads o) Juaaaxd 03 spedLiq o11f 9y} JO UONoE

9]} 10J IO SWIAISAS XOQIAO[S MUl pue ‘uondalap ‘uorssaxddns airg

Jo uonerado 10 Ajiqereae 2y} J0J udye) SI JIPAID ON "SWO)SAS Iollieq
QI1J PI[[eISUl 9y} AQ BaIR 2J1J PAUTISIP Y3 UIYIIM PAUIBIUOD ST 9I1]

s1Seq U3ISOp AU, "BaJe JIIJ OB UIYIIM INJJ0 A[GIPIO PINOD YOIym OII]
919A9S 1SOW Y} JO UOTIBUTULINOP JAIJBAIISUOD B SI 11J SIseq ud1sop oy I,

Ecﬁ&aumuﬁ ddA ] JUdAq

SJUAH I, [BUIU]

: 9dA L, JUdAY siseg ugIsd(q

431s83M 8 INOLS

YW390D 34nd

uoIsSSnISI(Y [Ie}a( siseyg usisoq C;



Tt 93ed

3unjasA sised udisog DIN

1007 Arenuef S0-#0

Papaadxa jou si I3Isiued €10€
0 Sunes 211§ ainsua o3 Suipeo] IquSnqUIO)

3SL 1B [BLI3BW SuIuIeiuoo
vaJe ul 3uLLIND20 a1l 3[qIpaI)

a1y siseq uBissp oy Suunp
s11qnd 10 s19310m 03 seale Japmod IpIXQ
ng P2103s Woyj aseajad [ed130[0Ipel JudAdlg

Jaistued ¢10¢

$3{qQUISNGLUOD 10j SUOLJEDO] PUE S31IUEND
winwixew pajjonuod A[PANBLSIUIUPY

3SU J8 [eLIaew SuruleIuod
gale U1 SULLINGJO Al 3[qIPalD)

S12111eq 211 JO SOUBUJUIBWI PUE ‘SUOIIBILJIPOW
wueld ‘a8e103s jeusjew Jurpredas wesoud
uo13a330.d 311y Yitm ouerjduiod aunsuy

s2inpadoid pue Sululel] 13310 m

aumyesadway 3sneyxa Y3ty

19|l [eUl} SSOJOE aInssaid [enudlalyip ySiy

3SU JE [BlI3IEW SUlURIU0D
eale ul SULLIND20 Ay J|qIPaL)

paso]d Aj[enuew 3ulaq jo 3jqede)) 7
JUSWAULUOD
¢ jo uonesado yoddns o) uado ureway |

(3sneyxa wool)
siadweq 214

— WISISAG Jatlleg 211,

uo19339p
UO poaseq Pasold A[|BOHBUIOINE 1O A||EnUBIA

¥s1d Je [eLIajewt Suureuod
eaJe ul SULLIN9S0 311 J[QIPaID

S1|y
JuaWAUU0d FuneSHIW JO SSAUIALIIJS JInSSE
0 JU3AJ 3J1J B WO} JuI}{Nsal 10 Aq Pased|dl
sjesrwayo SuipesSap Jo asea|as ayj oUIsIY

(woos o3 ne Ajddns)
ssadweq 2414

— WSAG Jorlieg 214

(8unes
211 1Yy € — Z) S9|qusSNQUIOD I|qe[leAR WNWIXew
UO Paseq uoneInp JudA3 31 Suipunog

3s11 Je [eLIEW Sulurejuod
pale ul JULLINGJ0 211) 3[QIPID)

v seale a1y
PaYS!|qEISY WOl sally Jo pealds ayi Jusadlg

S|EM Jotleg

— WRISAS JaLlleg] 2414

snq Aouadiaws

wolj paramod isneyxa £ Wepunpay

auyy siseq uSisap

10’3 10J SSaUIALIAYYS JaY[1] +~FO1 03 Z-H01

S 8 [elajewl Sururenod
'aJe ul uLundd0 3y J[qIPIID)

a)ows pajeunueIuod Ajjenualod Iyl

WINSAS
UOUBIIUI A JUSWAULIUOD) £

S[ELI9IEWI J[qUISNQLUIOD
Jo Aloiusau/Aljiqe]ieae pue sOSS

Pa12)[Y S1 {OWS [[B 3INSUD
0} pue AJ[1o8] U3 UM 11 B JO SZIS Y3 Jrul]

£19)8s JO UOIIBIO[ UO Paseq Seale 211 paulyag 1U2AT 311 [EWAU] ]QIPAID 01 seate 211 3jdynw yim paudisap st JJJN _ amdnns JIJN
uonIpuo)) 10 JudAY uondung £)ajes (sardwrexyq £a>p)
sId)oweaed 3urf[o.n3uo)) siseq usdisa(q saseq udIsa(q $OSS ddourayg

SJUIAT 11 Jeutayuy :odA T, juaay siseq udisa(

uoISSNISI( 18I SIsey usiso(

VW32 0D 3Ixnd

PR

d31S83Im ® 3INOLS



€71 93ed 3unagq sised ugisog YN 100T Arenuef G0~

‘pardope st A3o3ens A1ayes uonedniw e ‘dnoi3 juaas sy}

YA PAJBIDOSSE NSII Y} 90NPaI 0], "PAAUIAIM 9JB SJUIAD Yong "SIUSAD
uonezunssaid-19A0 pue saxmxiur 9A1so[dxa Ajrenuajod jo aouasaid

oY} 01 anp paezey & a1e A Y} UIYIM SJUaAd uolso[dxo reurouy

::5&.53@ ddA ] JUdAY

SJUAY cowmoaxm [eUIIU]
: 9dA T, JUdAY soseg usIsaq

d431593M B INOLS

YW3IO0D 3xnNd

UOISSNISI(J [18)9(] Siskyqg udisaq nu



i1 98ed 3unasy sised usisog OUN 1007 Arenuef §0-0

S}IUWI] UOIBIUSOUOD
UONBIJUIIUOD) uoiso[dxg 1o aamjeiadwe) Surpasoxa sjoJu0)
‘armjeradwa | pIOY 010ZBIPAH/QUIZBIPAH 03 Joud ssao01d umopInyS | umopInys 9jes $S3001d

: INoo0 JOU $30P SHWI] JO
a1el1 uonesuad uadolpAH suorsojdxy paonpuj siskjoipey | ss90x2 ul dnpjinq us§oIpAy amsug  SISUIBIUOD) JISBA

Indd0 J0U Op SUOHIPUOD
aAIso[dxa ue jey3 yons sisK[oIpel
Aq paonpoid us3oIpAp ay) anjip
918l uoreIouas usd0ipAH suorso[dxy paonpuj sisA[oipey 0] MO[J-11e JUSTDIINS IPIA0I] WRISAS Iy uonn[iq

ms20
10U s20p uadoIpAy jo dn-pping aarsojdxs

aje1 uonelauad usforpAH suorsojdxg psonpuj sisA[oipey ainsus 03 yed 1sneyxs aalssed ap1ao1d | WaISAS sen-3jO $59901d dV
)
SUONRIPUOD
2a15071dx3 Jo Juswurene ay o3 Jorid sjoRuo))
juaju0s us30IpAH suoiso[dxy ua80IpAH | paleunua) st uadoIpAy Jo mo[J o) aInsuyg umopnys sjes ss2201g
sy 3urpa3ox? 03 Joud
Pa19919p aIe UadoIpAy a1 Jo uonisodwos Buuojtuolx uonsodwo))
ju2u03 ua301pAH suoisojdxq usdoIpAH ap 0} sadueyo jenuajod ainsug SIXIN UaS0IpAH
ssa001d a3 ojul psonponuy st uaZorpLy sjonuo)) uoneredaid
onel uogry-uadoIpAH suoisojdxg us§oipAY Jo amyxrnw sa1sojdxa-uou amsuyg 3ImxIjA uagdoipAH
sIajweIey UoONIPUO)) 10 JUIAY uonounyg Kyoyes (sapdwexy £ay))
gurjonuo) siseq usdIsaq saseq ugisa(q $DSS ardduriyg
sjuaAy uoisojdxy :2dA [ juaay siseqg udisa(q NILSEIM B INOLS

VW3IOO0D 3IANa

uoISSNISI(Y [1839( Siseq ugisa( G

[



Sp1 93ed BunadN siseqd uSISaq DYN 100T Arenuef G0-+0
)] 2Ie1adira) 10 UoRERUIIU0D sjonuo)
armjeradura) pue UOHEQUIOUO)) suotsojdxg JusA[oS 3upasyxa 0y 1011d ssasold umopinyg umopINyS JJeS $59501J
sayyuenb s|qerosdde ur sjenuundoe
10U 0p sJuade JuIZIpIXO puUE ‘proe
UONIBIUIIUO,) Juageay Suotso[dxy JUSA[OS | ouyu ‘BIUOUILLIE JO SUONENUIOUOD 3INSUg S|0QUO0)) UOHEBIUIIUO))
ameradwia; pue uonELUIOUOD Sy 2ImjeIadua) 10 UoRERUIDUOD s[onuo)
aprxorad us3oIpAY uotsojdxy spixoisd us3orpAH 3urpsaoxs 03 soud ssasoid umopinys UMOopINYS 2JeS $53201d
payoeal
aanjeradus) 10U are uoiso[dxs ue 03 SAIONPUOD
opixo1ad usforpAH uoiso[dxyg aprxolad us3oIrpAH SuOIpuOd amyeradwa) amsuyg sjonuo)) sanjesadwa |
juadtad
uoneHUIOUO0D Y319M G/ PI29X3 Jou Op api1xolad
apixolad us3oIpAH uotsojdxy opixolad us3oIpAH | us30IpAY JO SUOHBIIUIOUOD INSUF [01}UO)) UOTIBIUIDUO))
' sy Ajayes urgim o3
uolso[dxyg | PS[]ONUOD 3I8 SUOHBIJUIIUOD PIOE
uonenuUadU0) PIOY O10ZBIPAH/QUIZRIDAH O10ZeIPAY pue SUIZeIPAY aInsuyg [OLUOD) UOIIBIIUIDUO))
payoeaa jou are uoiso[dxa
PIo® O10ZBIPAY/SUIZBIPAY
uorsojdxg B 0} 9AIONPUOD
arjerodwa ], PIOY 010ZBIPAH /QUIZBIPAH suonIpuoo ametaduwa) aInsuyg sjonuo)) amjesadws |
slajoueaeq uonipuo)) Jo JusAjy uondunyg b@.«&m (sojdwexy 43y))
Suijjonuo) siseq ugisaq saseq ugdsaq $DSS ardutg

(‘p3u0d) syudaq worsordxy :odA [ 1uaay siseq uSisa(

431sd3IM B INOLS

UOISSNISI(] [IBId(J Siseq usIsa(q

VW3IQ0D 3xna




9t1 28ed 3unes siseq usisad DN 100T Arenuef ¢0-y0

‘110d 3no3eq J[3uls € 10 $)10ddA0[3 1)oWBIP Youi § oA} 0) [enbo
guruado ue y3noay) widy 7 Jo AID0[9A 3J%eJ € UBHUIBW 0} PIUSISIP IIE SIXOIAO[D) °p
‘Ajddns 1amod A>uadiowd urioy pasamod dae pue yuspuadapur ‘(suduodurod 3AndE)

yuepunpaJ ‘paygijenb A[[BoruIsios 9.4¢ SWIISAS JUIWIUUO)) AIBPUOIIS PUB AJBWLIJ YL '€
S LENG |
siseg usIsa( Surinp etado o) payienb due L3y "A)9jes 104 uod() parPY SwIAI
‘I 19A9T Ayfeng) se PAlJISSE[d A8 SWIISAS JUIWIUYUO)) AIBPU0IIS puue Arewillg Yl g
JUIWRAULJUO)) ATEBILII ], PUB AIBPUOIIS
‘1wl JO JSISUOD A[[BULIOU [[IA\ USISIP JUIWAUIJUOD IY) ‘SIIUTBIUOD PIP[IM €10E
piepuels JO( Pue SPOJ [9nJ pajeas ‘SA[[qUIISSE [N Ul PIUIeIuod [eradjewr 10j 3daaxy |

TWIQ)SAS JUdWAULU0d I JIA Y} 10] ‘spudwd.ainbau siseq ugisap

3.8 SUIMO[[0] YL, "SUONIIUOD JUIPIIIE pue Josdn ‘[euriou [j& SulInp [BLId)BW JBI[ONU
JO JUSWIAUIUOD SNONUPUOD UIBIUIBW 0) ST WIIISAS JUIUWIULJUOD ) 10 SISBq USISap 3y L.

:uondradsa(q 9dA ] JUdAY
SJUSAF UOISIAASI(]/JUSWSULIUO ) JO SSOT
: 9dA T, yudAT saseg ugdIsd(g

¥431S9d3M ® INOLS

YW3IO0D 3IANA

uoISSNISI(J [1B)9(J Siseq usIsa(g G



L1 98ed

"s[as31(q Aouadiowyg wody siomod st ¢) 7
‘s1asa1(] Aouadrowy £q
pa8reyo st yorym SJn wotjy szamod st ) |

3unag siseq udisa DYN

(*915 ‘opelamy
‘ayenbyues) sprezey
dN € Y3lm JUspioulod

Iomod [euLIou Jo sso]

1007 Atenuer S0-40

150[ st Jamod [euniou

Jt Ajddns 1amod dnyjoeq ap1aoig

SWAISAS JUIWAUYUOD)
D pue ¢ 01 1amod

Fuuado ssoloe sdj §7 1 UleUIBly

Zutuado piod nofeq e
10 spod 24018 g om

yoeauq saseq ugdissp e ygnoayl
aimssaid x0q2a0[3 sAnjeSoU UIRIUIR]A

JURWSULFUOY) $))

"19ZK[0130913 aY3 10§ 3| aamyeradws) Y3y

I3[[01u0o amjeraduws)
3y} JO UOLDUNY[BIA

]

angesadwd) e Surpasdxa o3 1o1id
(10zAJ0103]a) ssao01d umopInys

s[onu0)
amjeradway 30014

suonesado [eulION €D

$0) WO 3sea[al Auy

suois1adsip

ajednw 03 uonen[y IP1A0Ig

WI3SAS JUSWAULUOD) €D

om Ut

g°(0— & uado saafea dunp XoqaA0[D T
DMULOY

- 1e uado sI1a)Ba1q WNNOBA X0QaA0[D) |

ainssaid 1opun 10 1940

sjwi] ugisap

gy aingsald x0qaAo[g urejuiey

S[0JU0D
ainssaid x0qaA0[n

OpEUWIO] E JO
$1933J2 2y 1o} 2amonys JIJN Jo udisag
“oxenbyues udisop Joj SWYSAS

vO pue ¢D aamonus JJN JO U3issq

saulIoey

Joy3}0 W10} aseojal
‘SOISSIINOPRUIO ],
‘opewlo] ‘sayenbyuey

SjuaAg

[BUIRIX5] PUB SPJBZEY] BWISUOWAYJ
[eINjeN WOJJ UISISAS JUIWAULJU0D
K1Bpu0D2S pue AIBWLI 3y} 192101

anjonyg
Suipping 44N

DM UL ZE( ureluiew ‘sedle 7

104 a1sydsounje 03 dANBRI DM UL ZL 0
- UlBjuIeW ‘SWOO0I £ 10 "WO0J 0} 3A1E[al
aInssaid x0qaA0[8 DA ‘Ul ¢ [ - UIBIUIR]

suoneIad() [BULION

‘suonjesado [ewtou Juunp sywl|
3]qEMO][B UIY}IM SISEI[DI UIBJUIRIA]

SWIISAS JUSWSUUOD

(2D°€D'vD) Areniay
pue A1epuodss ‘Auewilid

a—

si9jowered gurfjoruo)

uonIpuo)) I0 JUIAY
siseq usisaq

uonduUNny £jayes

saseq usdisa(q

(sardwexy £3y)
$OSS 3ldiourig

SJUIAY UOISIIASI(/HUdWAULJUO)) JO SSOT :9dA] JudAY Siseq USISI(  yaisa3m v InoLs

uoISSNISI(J [18)9( Siseqg usIsa(q

YWIS 0D 3HNGg

G




gy 93ed Suneap siseqg udiso DUN 1007 Atenuef S0-10

(010 ‘Surpooyj ‘axenbypaes ‘airy) uorenis u3Issp Aue ul
Apeoniao apnjoaid 03 spiezey 19Y}0 0) pIeSal Yim USNe) SOINSeIJN —

UOIouNJJewW € JO JUSAS Y} Ul SUONIPUOD
srqissturad winwirxew Suryoeal proA. 0} UONOE dANOALI0) —

suore1ado [BWIOU Ul USYE) SIINSBIUI SATIUIAL] —
:opnjour senbruyod} o1100dg
-a1drourid Aouagunuod
arqnop oy Sunuswelduwl £q PAASIYIER SI SIY], "JUSPLode AJ[eoIo Aue
opnyoaid 0) paudisap st A1oey oy ‘(P) 19°0L YID01 £q pasmbai sy

;uondrrsaq d9dA 1, yuaAay

SJUOAH ANTednLI)
: 9dA 1 JuaAf saseq usIsa(q

¥31S€3mM ® 3INOILS

VW3O0D 3IxMng

MIIAY AdA T, JudAT sdseq usIsa( nw



6¥1 33ed

3uneaA siseq udisa DYN

1007 Arenue( $0-40

suonetodo Suunp soue[loaINg ¢
susdIsap OIWS3IS

‘samnjeraduwa) Y31y jsuteSe uonosjoly 7

uon1sodwos [BLId)EW PUB SUOISUIWI(]

—

uoneisdQ jo sspow
1V - Areonuy

S)IWI| [BUOISUSWUIP
31qeidoooe 195w 03 [0[UOD
A130w0a8 yyim uonounfuos ur pas

$19410SqQYy UonnNaN

$300[19JUl PUB UOHBIUIIUOD ZONd

uoneradQ) jo
sopoul [Ty - Ajijeonuy

SUONIIPUOD [[ Jopun S}Iuw|
31qeidadoe uIyiIm UoTIeIUSIU0D
[BLISJEW S[ISSIJ UTRIUIBA]

uonenuaduod 10919Pp
PUE JIWI| 0} P3SN $)SS

sdn-x1w proae
0} SIoutejuod Jo ugIsap [BOIUBYIIJN '€
s[assaaA ssad01d [eoTWAYD
I0J UOI103[[02 Yes| 9Jes A[[edN) 7
*219 ‘uoIsou09 ‘oxenbyires
0} anp uonewo)ap 3|qissod
10J 3ununodde suoisuawip juswdmby ]

uoneradQ jo
sapoul [[y - Ajifeonu)

SUONIPUOD sS9901d pue speo|
21qIpaId [[e Iapun sjwi] sqeidsdoe
urghim A1owoas ureurey

$DSS uowdinba
ayes A1jowoan)

10}BISPOW pUE [BLISJRW S[ISSI)
U29M39q JoLLIEeq S[qnop € Suturejulejy ‘¢

Iapmod 03 syonpouid oruedio jo [onuo) g SUONIpUOd
$52001d 10} A1BSS909U SSO[UN SWOOI uoneladQ Jo [Te Jopun sjrwi| sjqeidasoe uoleiopow
$s2004d woJy spInyJ Jo uoIsnjoxyg ‘| sapoul [V - Ajeonu) UIYIIM UOHRISPOW JILUIT JIWI] 0} pasn $HSS
saouejeq ssew Jo/pue Fulydrom 10211q ‘g uoneradQ jo SUOIIPUOD [ Iapun sjiwl] uoneBUSWNIISU]

jun 1od iy ssejN (|

Sopoul [V - AJ[eonu)

9]qe1dado. UIyIIm SSeW UIBIUIBIA

JUSWIRINSBIA] SSBIA]

s19)oweded Juljjoquo))

uonipuo)) 10 JWIAY
siseq udisaq

uopdun g L39§eg
saseq ugdisaq

(sordwexyq £9y)
$DSS drdoutig

SHUAAY AJ[eINLL) :2dA] juaay siseq udisa(q

431s893M B INOLS

uoISSNISI(] [18Id( SIseq udIsa(q

YVW3IO0D 3xNa




0S1 93ed SunaaA siseq udisa@ DUN 1007 Arenuef G0-p0

"P2193[3S UQ IABY SIUAD SISeq UTISIP 21J109ds ou ‘A[SUIPI0ddY SUOIPUOD

JUSPIOOE PUE ‘[BULIOU-JJO ‘[euiou Sulmp [auuosiad 0} saImsodxs [[e JIwi] 0} paugisap

st yorym ‘weidoad uonoajoid uonerpes e yo uonedstjdde ay) yInoiyy pajjonuod sie
soInsodxd [BUIAIXD [[V JUAD SIY) I0J PIAJIIUSIPT U3q dARY SHSS [ediountd oiyoads oN e

ng opeis 103082l
sosn yoiym XOTHIN ueyl sainsodxa 19mo[ Ul 3[nsal [[Im A dY} Ul nd apeid suodespy

‘(Quawaambar oz JJO01 Y1 JO %01) 1eak/wal ¢-( uey}
SS9 01 JUaTBAINDa 9SOp ApOq d[0yM S ISMNIOM JIWI| 0} ST AJ[I0B] Y] 10J [BOT USISAP oY

sjuaWAIINbaI )7 YADO | 199w [jim [auuosiad jue[d Aq paAledal sjusjeAlnbs asop ay],

\

:uondrLsd(q adA ], JudAy

SJUQAH 2INSodxf uoneIpey 10311(]
: 9dA T, JUdATY siseqg ugdIsa(q

431Sd3M B INOLS

VW3OOI 3xNg

uoISSNISI(J [1819( Siseg usIsa(q nu



1G] 9%eq BunaalA sised uS1saq DUN 1007 Axenue[ SO-0

uonesad() yo sapowr
Auanoe [V - sunsodxg uoyeipey SeaJe uojjelpel
SouBUAUIEU Pajjonuo] g 193.11(J30UBUIUTE W sjuswalinbal ybiy Asea Jo ybiy
S0UBIIUD PAXYI0T I [euIouqy 0Z Hed Y4001 198N | 0} SS8d0e Pa||0Jju0D
' seouenbesuod

uoneladQ Jo sepout | - asop ajgeidasoeun welbold uonosjoid
V/N | 2insodxyg uoneipey 10a11(] | BulAl@dal woly Jojelado juanaid |eaibojoipey

uonIpuo)) 1o uondun g Ajajeg (sojdwrexyy A9y))

sidjowedeq 3uljjon3uo) JuaAy siseg usdisaq saseq usisaq $OSS rdourrg

SIUdAT dansodxy uoneipey 31 2dA T JUIAT S1Seq USISO  yassaam v 3noLs
YVWIO0D 3IANGA

)

uoISSNISI(] [18)( siseq usIsa(q C

&



7S1 93ed Sunesp siseq udisog DAN 1007 Arenue( $0-+(

"INJ20 0) pawnsse
st Jomod [euriou Jo sso ‘o[qedrjdde axoym Ajo5es 10y uodn parjax
Swall JO uFISOp 9y} Ul PIpN[OUl dJB SO[ISSIW OPBUIO) PU SPOO[J ‘Spulm
owonx9 ‘soyenbiaes Jurpnjoul sjuaAd euswoudyd [eimyeU SWANXH

Ecﬂ&uommn adAT, E.?»m-

SJUQAH BUAWIOUYJ [BINIBN

: 9dA T, JUdA soseg udIsa(q

¥431sg3m ® INOLS

YW3IO0D 3ANd

UOoISSNISI(J [18)9(] SIseq usIsa(q nw



€G] 93ed

3unesq siseq udisa DNIN

1007 Arenuef G0-+(

"UONIPUOD 9jES B UI SI[nsal ssasoxd
[ewIoN 2y} 0} Jamod [eulou Jo sso ‘¢
(xo1dde)
TSI YO0LT ‘8pelD T TSI
Y& vTT ‘pool] WNWIXEN 3jqeqodd "¢
"paudisap A[[eonusias pue
payijenb A[ejuswrIonaus are sOSS 1

"Tamod [eusou
JO SSO[ B Y JUSPIOSUTOD SPOO[]
u31sa(] 10 ayenbyuey udisag

SUOTIPUOD
HdN Suump A1{eonins jusaslg

uonusaald Lipeonio
10J sfdrounid £ouadu nuod
a[qnop 123w 0} pannbal HSS

ydwigpz :peads
puim puodss 331 10j payijenb sHSS

93ueyd a1nssaid susydsoune
‘opeulo) siseq udisa(q

SPULM JUINX3
Buimoyoj pue Sutinp [euonerado urewsy

SWSISAS
JUSWAUUOD) £ PUE $D)

"axyenbyres udisap 10§ sayipenb sOSS

‘1omod
2}15-1J0 JO SSO[ B Y3Im JUSPIOUIOD
ayenbyureq siseg udisa(g

SIUOAS JNWSIAS FUIMO[[OF pue
Suunp jeuonerado utewaI [[EYS WAISAS

SWI9ISAS
JUAWAULUOY) ¢-7) PUE =D

1amod Louadlowy ¢
SIAJEA UONE[OS] JUBpUNPIY T
sjutodyas 10J0919p WSS ']

ayenbyureq udisag

3uipping

03 A[ddns ginbri| pue sed sajejos] o
JU2A2 O1USTas Juunp

lamod Aqpueys pue [euuou sdi] e

$10302}9(] OTWSIag

oas/ysd g6 1 ysd 051 30 dA

uarpeld
ainssaid paonpur opewio],

§109)J3 aanssald [eRUISJIP
U101} JUSWSULJUOD ¢7) PUE $7) 39301

siadwe(q opewio ]

sa[isstw opewlo] udisaq 4
opewio], udisaQg
aenbyuey

udisaq

—~ e

SUORIPUOd [N 3IqIP31D)

HdN JO 519332 3y} woly sOSS 109101d

Buipying 1eso1g Aduadiswryg
pue 3urpiing 4

s1d)owele Suljjonuo))

uonIpuo)) 1o
JudAj  siseg udisaq

uonpuny A)jes
saseq usisaq

(sopdwexy Aay])
$JSS sdpung

SJUIA BUIWOUIYJ [BAN)EN :2dK [ juoAq siseqg udisa(g

UOISSNISI(J [18I9(] SIseq usIsa(q

VW3O0D 3xnd

“VM »iﬂ
n #

s

d431S93IM B INOLS



tS1 98eq Suneaq siseq udisod DUN 1007 Alenuef SO-$0

*SIN000 Jom0d 9}1SJJ0 JO SSO[ 1Yy} PIWINSSE SI JI S} [BUIAIX9 FuLngg
‘suone1ado LA 1993e 01 [eriuajod oy} aAeY Sax1) pue 1omod 911SJJ0 JO SSOJ
AJUO pUB PAUIAIOS U3 9ARY SpIezey] paje[nisod pIJeIdOSSE pUB SJUSAD OS], o

(*o19 ‘sdiys ‘sa8ieq 4jelolie ‘sures) ‘s)onL ‘s1ed “3°9) s3[o1YaA uoneiodsuen Jo uoneiad) e
(*019 “‘Arejrjiwu ‘xeaponu ‘[edrwuayd

‘lelnsnpur ‘quawulaAod ‘aearid ‘oriqnd <3°9) senijioe; Jo sauiadid Aqreau jo uonerad e

SAIngonys Jurure}ds AGIeau Jo aun[ie] e

;w0JJ 9sLIe ey} (1939 ‘I1omod 91ISJJO JO SSO[ ‘SOISSIW ‘SasB[a]
snoplezey ‘saliy ‘suoisojdxs 3-2) spiezey Spnoul SJUIAS [BUIOIXD JPRW-URJA

:uondrIdso(q odA ] JusAy

SJUQAY [RUIAIXH SPBIN UBIA
: 9dA T, JudAY siseg ugdIso(q

d31593M B 3INOLS

VWN3IO0D 3INNG

uoISSNISI(J [1BId( SISy Uu3Isd(q C

taud?’



¢S 93ed SunesN sised ugdsog DYN 1007 Arenuef ¢0-+0
(sso1e1auad AouaSrsws woly padieyo)
suej 103 Ayoeded A1apeqInoy | ¢
Aoededs a8e10)s [10 [a0y [9satp Aep £ ‘¢ a . . Addng
. uonoung A39§es N9 U0 1904 olandnusui-u
HEls snpomny Jo ajqedes a1e A1) ainsse 0 Jamod d an e
wasks Kaerprxne Jo dmyjoeq papiaoid are suIs)sAs $10]eIaUan)
[EOL13O3[9 [BULIOU WO} UOHE[OS] | I1amod AsPQO JO S0 woddns pajerdosse pue sOSS SA0U] [2s91(] Aouagiowg e
SWwooJ [o1uU0od Aouadlowd 10}
A[ddns 11e pa1ayiy jeodreyo eledsg ¢
sotjddns Ire Aoua3isws pue [euLIOU
uone[nuaa jo Ajiqedes uone[os] g
swashs
JUSUISULIUOD ISNBYXD $) PUE £D . s10je1ado
uoye[iuaa Jo uonerado snonunpuo) | a1 [ewaxy siseg udisa(g A1[108} 10} SUOLIPUOD 3[qEIIqeYy Insuy swaysAg uone[uaA LIAN
sarjddns 1e A>usBowa pue [euLIou
uone[nuaa jo Aifiqedes uone[os] ¢ a%ows pue 311 smyonug Surpping
SUOTIIPUOD ‘Jeay Jo §399}39 2y woij sOSS SIONI Jojersusp Aouadiawiy e
[RIuaWIUOIIAUS paje[mysod 0} amnsodxa [ewajul Joj uono3301d 5p1acIy e
103 payifenb siateq 211y uonensuad . oIy [EwoNa o mo_whwuz%:m Juipping
PAJEIo0SSE puE SAIMINLS SA0WI 1 o1 [ewaixy siseq udiso( | S1Seq uBISp A JO SIOYFD PUBISYIA, e Hedlqed [ond XOW - @
uonpuo)) Io uonduny Ajajes (sodwrexy A33})
si9joweagd suyfjoayuo) JUIAY  siseq usisaq saseyq usIsaq $DSS ardourrg

431sd3im ¥ INOLS

SJUIAT [BUIIXF IPRIA UBAl :2dA [ 1udaq siseq udisa(

YW3IO0D 3INNa

uOoISSNISI(] 18I Siseq usIsa(q




961 a3ed Buneop siseg udiso@ DIN 1002 Arenue( $0-0

"SUOIJUIAII}UI [E1I3dS PUE DUBUIIUIBUI 0] PUE (SA[qUIASSE [IN) ‘SAe.)
1o119d ‘s1avseq ‘syeoq Suridyurs Jo saysue.a) *3+3) sanifioey jueld yo suoyesado Ay
10J A1BSSII9U SO} IPN[IUL SISA[BUE JY) UI JUNOIIE OJul UdE) suolyerddo suipuey
'suorpounj K)ajes suipiaoad Juswdinbs 03 a3ewep J[qIsso ] -
‘[BLI9JBW JAI}IBOIPEI JO [8SIIdSIP 10 AJ[EIIILID JO YSLI & Ul
Sun[nsa. ‘s[e11d)eul JeI[ONU FUIUTBIUOD $)931E) 10 SPEO] 0) AFBWIEP J[QISSOd -
W01} ISLIB JUI[puey pPBo| 0) pPIje[da SYSnY
. 'suondunjew judwdmba
JO 3[NSAI € SE ANJI0 P[NOD YIIYAs SHUIPIIdE Jui[puey peo| J[qissod 194ds Jsow
31} JO UOIJEUIULII)IP IABAIISUOD B dIB SHUIAF Sul[puey peoj siseq USISI( YL

:uondradso(q 9dA T, JUdAY
sjuaAr] doi(g peo]
: 9dA 1 JUdAY saseg u3Iso(q

¥43LS93M B INOLS
VW3I90D 3xNd

420w,

UoISSNISI(Y [1819( Siseg uSIsa(q C,



LS1 98eq 3unasN siseq usisad DYN 1007 Arenuef §0-4(
JUIAD
doip peoy £Aq pasnes seale SWISAS

walsAs ¢ ay3 jo uoneradp

wASAs ) ul yoealg

€-0 91 OJUI SISBI[AI 19)]1,]

JUSWIAULUOY) €D

doap 1005 3urjpuey jeuou doup siseq ugisop
0€ 10J sayrfenb - jySiey yr1 | Suunp doip sdureiuo)) | e Suimoroy Audeiur urejurejy s1aurejuo)) £10¢ |

sjoedut siseq

siseq ugisop 10j ALdajur JUSAY | USISIP PIIIXI Jey) X0GIA0[3 sjopuo)

JUSWIAUIJUOD UTRJUIBIA doiq siseg udiso(q 2y} 03 s3oedur JuaAdlg SurjpueH peo
syoedut syoedut

siseq ugisap 10y ALidajur JUSAD siseq ugsap 10J Augaul WASAS

JUSWIAUIFUOD UTBIUIBA] doip siseq u3isoq X0QRAO[D) SuluIgjuIRIA JUAWIAUIFUOD) $))

s1djoweaed 3uiforyuo)

uontpuo)
10 )udAg siseq udisa(q

uondunyg £j3yes
saseq usdisaq

(sardwrexy £3y))
$DSS drdoulag

syudAy doa(q peor] :odA] juoay siseq udisaq

UOISSNISI(T [1eId( SIseyq usiso(q

¥431S83aM B INOLS
VW3IOO0D 3XNna




851 aded Bunaay siseq uSisoq DUN 1007 Arenuef 50-y0

(d¥y¢) Suip|ing uoneiedald siuadeay] syl uo (HJN) spiezey euswoudyd [einjeu Jo joedw] e
[eOIWIAYO snoplezey e Jululejuod Joureuod e jo doiq e

UOI30BAI [BO1WAYD € Ul SUN|NSaI UOIIIPPE [BOIUAYD 1031I00U] e

S]SS9A WOl S[BOIWAYD O1X0} A][enudiod sa3UoABDS JBY) WAISAS UONB[JUIA B JO dIN[ie,] e
sjeorwayo a1nd Jutureyuod adid 1o “yue) ‘[9SS2A € JO AIN[IB) UOISOLIO)

sjeonwayd aind Jururejuod odid 10 juey ‘[9ss2A B JO uonezunssaid 1o ainjeradwis) 10A() e
sjeotwayd aand 3uturejuoo adid 10 “Yue) ‘[9SSOA B JO 2IN[Ie] [BOIUBYIDN

:opnoul s3ulping 444N
9y} je Jedlwayd 21X03 £ JO aSea]al 3y} ul jjnsad jeyl sjusao [ed1WDYD 10} P219pISU0)d sasned @ogmwmﬁEGD

‘[elIajew aanpoeoIpel Juiajoaur Kjjerua)od SJUSAS UOISOLIOD pue sall} ‘suolso[dxa ‘sasea|al 01X0) asned
Aewl Jel) S[EOIWDYD JO ISN SAIJOR pue 93B103S AY) JO J[NSal B Se ISIXd ] 24} Je SpIezey [ediway))

:uondrisd(q 9dA T, JuaAy

SJUDAF 9SBI[OY [BoTWaY))

: 9dA I, JUdAT saseq usIsa(q

43L1sg3Im ® 3NOLS

VW3IO0D IxNnd

MITAIY AdA ], JUIAT sasey usIsdA(q




B

651 93ed

JunesA siseq udisoq QYN

100T Atenuef G0-0

S131]1.] [BO2IBYD Ylim SINEIU] [onuo)) djeledog

SWooYy [04uo)) suonesadp
pue uonesadQ) reuuoy sazipsedoar
ISE3[3Y JESIUIYD) [BUIAIXY

Swooy
jo43u0) Aouadsowg ut A)jiqenqey aunsug

SWOO04 |0J3U0d
A2u3B15Wd 10) S13)[1j [BODIBYD
yitm soyelut e £|ddns ajesedag

SHWT TH3 L

suipying JW/dV
0} [BUWIIXT] 9SBI[IY [BIIWIYD

sjuaag
111dS 10 YB3 [BIUUOY)) [BWIAIU]

BED1UYD 21X0) Aq pajdayje
A[as1aape jou a1e sOSS [edidund ainsuyg

$103e45d0 10J SUONIPUOD 3|qRIIqRY JINSUY

SWISAS UONB[NUI A N

yutod 105 danjesadwa ]

uoiso[dxg/ai1{
[ed1way) Suipjing JW/JV

sy} ainyesadwia) 10 UO1RIIUAOUOD
Bu1paaoxa 01 soud ss3301d umopinyg

$1043U0D)
UOLIB[OS[/UMODINYS jTs $$3001 ]

s1djoweded 3uljjojuo))

uontpuo)
10 JUdAY siseq udisaq

uondunyj Ajdjes
saseq udisa(q

(sardwexy £ay))
$DSS dduy

ISBI[IY [BIIWAY))

:9dA ] 1uoag siseq uisa(g

uoISSNISI(J [1813( SISty UsSIsa(q

YW390D 3xnga

431583M ® INOLS



Changes from
PD to FD?

Evaluate Using
SA Process

Identify IROFS at System
and Component Level

’

Determine Reliability of IROFS
and Associated Frequency of
Event with Credit for IROFS

Performance
Objectives of
10CFR70 met?

Potentially Revise Safety

Strategy and Final Design

Document New
IROFS Compo-
nents from
these Analysis

v

Demonstrate [ROFS can perform
Intended Safety Function

Are IROFS
Adequate?

Potentially Revise Principal SSCs,

Safety Strategy and/or Final Design

Identify Safety Limits

v

Incorporate Safety Limits into
Operation/Requirements

Evaluation
Complete




