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Agenda' y

¢ Background, Purpose, & Introduction
* Presentation of the SWR 1000

¢ Discussion of Certification Process

* Discussion of Key Technical Points

¢ Future Interactions with the NRC

A

FRAMATOME ANP




Background D

| ¢ Framatome ANP plans to submit an Application for
- Design Certification of the SWR 1000

¢ Work on the Design Certification Application will be
initiated in early 2003

AN

FRAMATOME ANP




Meeting Purpose )

¢ Provide NRC information necessary for resource
scheduling

¢ Begin Defining Process and Schedule for Design
Certification

¢ Begin Defining Content of Design Certification
Application
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Specific Objectives -

* We Seek Clear Policy Statements on the Following:

*+ NRC position on the application of PRA and its
relationship to Regulatory Treatment of Non-Safety
S Systems

* NRC position on the treatment of potential reactor
vessel failure

* NRC position on the treatment of passive systems
* Influence of new security measures on plant design

¢ Criteria for Acceptance of: non-US Codes &
Standards, and Testing
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Introduction

Framatome ANP, Inc.
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- Comprehensive Nuclear Services Worldwide |

Over 90 nuclear »_w-oﬁo_.m constructed and 348 serviced worldwide

Framatome ANP is active virtually everywhere there is commercial nuclear power
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Recent Framatome ANP Plants J

Daya Bay

2 Units

944 MWe PWR

Commercial - 1994 (Both Units)

Ling Ao

2 Units

935 MWe PWR

Unit 1 - Commercial - 2002
Unit 2 - Commercial - 2003

Since 1990, 28 new LWR’s (non VVER) have been
started up, 13 of which are Framatome ANP
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Civaux - N4 Plant

2 Units

1450 MWe PWR

Unit 1 - Commercial - 1997
Unit 2 - Commercial - 1999

Two of the highest power nuclear units in the world
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| - Contract Signed in 1976
| - Site Activity Begun in 1977

_— - Construction Suspended in 1985
1 at~70% Completion

| - Decision to Complete in 1995
| - site Work Resumed in 1996
| - Commercial Operation in 2002

1229 MWe PWR

Framatome ANP has Recent Experience Completing
Suspended Nuclear Power Plants
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Framatome ANP in the U.S. .

e

Richland, WA

+750 People
*Fuel

*

Benicia, CA

+50 People
*Service

Fuel Supply To 26
Plants

|

Fuel

Refueling Services

=
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Framatome ANP

h\\

>35 Outages per
Year

/N

Steam Generator Services

D
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*:

Lynchburg, VA
*1,300 People
*Engineering
*Fuel

-Service

+Project Mgmt

Atlanta, GA

+40 People
+1&C

+Project Mgmt
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"SWR 1000

Framatome ANP’s Boiling
Water Reactor Concept
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Evolution of Framatome ANP’s
BWR Technology

« Kahl « Wiirgassen « Gundremmingen B/C
« Gundremmingen A « Brunsbittel _
* Lingen * Philippsburg 1
*|sar 1
* Tullnerfeld
L SWR 1000

Product Line 72

Product Line 69

Full pressure
containment - 61

A

FRAMATOME ANP

coY




' History of Framatome ANP‘s
' BWR Development D

1984/85

E

—h' e e
ISR e

SN o

E;‘-uhdremmingen BandC

At}

Lingen “ Brunsbiittel ® FMCRD
_ o . ® |Internal recirculation
® The first FMCRD ® The first internal pumps
(Fine Motion recirculation pump ® Three train full-range
Control Rod Drive) RHR system
® Cylindrical prestressed
concrete containment
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Project History - SWR 1000 Development J

Conceptual design phase

Consolidation phase

Basic design phase

Basic design extension phase

Experimental testing program

94

95

96

97

98

99 | 00 | 01 | 02

Ge

'Mg

an U

tiliti

1es

(GU) + FANP
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Major Development Objectives L

5 | Improved Safety

Bl Economic Feasibility

Thermal power 2,778 MW
Gross power output ~1,000 MW B
Reactor Pressure 70.6 bar (1010

psig)  BEL [
Type of fuel assemblies ATRIUM12 = W |
Number of fuel assemblies 624 S
Number of control rods 145
Length of active core 2.8 m. (9.2 ft.)

Max. accident pressure
of containment 7.5 bar (95 psig)
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® Clear and simple system design

Increased safety margins

Reduction of core damage frequency
Limiting the effects of core melt accident to plant itself
Passive safety systems (Diversity and redundancy)

Minimization of human error impact

Grace period (> 3 days)
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Reactor : 8 Moisture separator

Reactor core 9 Condenser

Reactor coolant pumps 10 Condensate pump

Control rod drives 1 Condensate clean-up sysiem

HPsteamturbine section 12 Feedwater heater systems
LP steamturbine secton 13 Feedwater pump
Generator 14 Circulating water

15 Circulating water pump
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Basic Diagram of SWR 1000
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Typical Plant Site Layout

Reactor supporting systems
building with switchgear area

Reactor building

Reactor auxiliary building

Circulating water pump structures,
supporting systems building and diesel
generator building Turbine huilding

Transformers
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SWR 1000 Design )

¢ All active systems have passive Safety Related
backup to perform nuclear safety functions

¢+ SWR 1000 Defense-in-Depth design incorporates
- Safety Related passive systems that are designed to
meet all nuclear safety criteria without reliance on
active systems
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SWR 1000 Safety Concept L

Containment cooling
condensers for
containment heat
removal

|
>

3 Main steam
lines

SRV for reactor over-
pressure protection and
reactor depressurization

2 Feedwater
Ines

Reactor water
clean-up systet

Emergency condensers
for heat removal from -
ﬁjm mmu/\ (94 mﬁv v suppression pool

16 Vent pipes

E]

Flooding lines for
passive core flooding in
the event of LOCA

Drywell flooding line
(event of a core melt
accident)

Controlrod drives

G

z32.0m i

LPCI / RHR systems “ > _
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RPV Comparison: SWR 1000 & NPP Krimmel|

{4
i H
SWR 1000 a .| | NPP Krummel
S ;
Steam dryer \ i I -m_H i
o it
Steam mm_um_..mﬁoﬁ 22680 .
(=75 1t)

Chimney 183

(~ 7 in)
Core

. |

|
95202 | >
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Defense in Depth Safety Concept J

Safety Levels Previous Nuclear Plants SWR 1000

1st level High-quality design, Maintained
construction and operation to
prevent off-normal operating
conditions and accidents

2nd level Reliable control and limitation | Proven technology utilized
equipment for preventing off- Plus Lower core power density, and
normal operating conditions Large water volume in RPV
from developing into accidents

3rd level Safety systems for accident Proven technology partially utilized
control and limitation of fuel Plus m Diverse passive system for
cladding damage activation of safety systems

B Passive safety systems
m Large water reservoirs for
long grace period

4th level Beyond DBA Equipment and provisions for control of
a core melt accident so that NO offsite
emergency response actions are
necessary
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Passive Safety Systems

Reactor I RPV Containment Residual Core
scram || pressure depressur- isolation heat removal || cooling
(| limitation- ization |
PPPT — SN * f
Spring-loaded ‘ PPPT = Passive pressure pulse transmitters
%' pilot valves — ¢ ,Q ? . EC = emergency condenser
&S 1 ... CCC = containment cooling condenser
=3 i MSIV = main steam isolation valve
= Safet ~ FWIV = Feedwater isolation valve
18C T ] T T T I
. ‘ N | T
I I | I I
bsol:::: scram safety-relief passive
doun |levataml |~ valos msiv || Fwiv || EC || ccc flooding
y | system
system
< accumulator >< system fluid >"<temperature diff. >éressure differencé

<

Initiation Dependent

é
|
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Passive Pressure Pulse Transmitter: Passive
Safety System Actuation Device (Patented) L

PPPT actuates
Reactor Scram —

‘Depressurization |

Passive
pressure

" pulse

| transmitter

4

Condition during
power operation

Condition after drop
in RPV level
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Passive Safety Systems:
Emergency Condenser L

Core aoo&:m
pool

Anti-circulation

0D Emergency

condenser

T B

Condition after
transients involving
drop in RPV level
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Passive Safety Systems:
Containment Cooling Condenser -}

Finned-tube
cooler

Containment Cooling Condenser
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LOCA Events Core Flooding Redundancy J

SF ... Single failure Active Systems Passive Systems Ffiective
CF ... Consegq. failure CapaCIty
Core flooding 2 RHR/LPCI systems 4 Flooding lines
upon LOCA

100% 100% 100% | 100% | 100% | 100%
Feedwater line , o
break CF Maintenance | SF v v v 300%
Core flooding Maintenance SF CF 4 v 4 300%
line break
ne brea Maintenance v CF | sF| v | v 300%
Leak below Maintenance SF 0 0 0 0 200%
core (15 cm?) 50% | 50% | 50% | 50% 0
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Containment Heat Removal Capacities J

SF ... Single failure Effective

| Active Systems Passive Systems Capacity
.| Heat removal 4 containment cooling
| from 2 RHR systems condensers
containment
100% 100% 50% | 50% | 50% | 50%

| Failure , v v v v 0
| assumptions SF Maintenance 200%
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Diverse Shut Down Systems J

& .,

Electromotor Hydraulic
L_I shut down
gystem

]

JF

|
Boron shut I
ntrol r

Boron shut down system | Control rods
down system :
L T
|

Mechanical ydraulic
Ey 1 Tank : han e

|

L L

I .
i
|
I
1
1
1
I

Hydraulic shut
down system_

e

I vl
Electro- ‘

cere | |11

A j \ 98013a
e
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LPCI/Residual Heat Removal Systems L

va o

s :
Spent fus| ¢

pool coaler |

= 7
P k-
1
: : L
Chilled waater | m 4
E coaler
|@.|l Component
cooler . .
Closed cooling .
~, water system | /...I[l\\.
Service water _Wm_ _m ﬂ“
systemn . .-H “ .

Diesel cooler . .
+ RHR cooler TP
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Reactor Water and Fuel Storage Pool
Clean-Up Systems L

Fuel Ciryer
sto@ge |separator
pool storage
pool
¥
\\\I\]// Heown I Non-regen.
E————— Hx I I Hx. —~
E I WA
bat bl s
Ty
e G

I — Condensate
__ stoEge \Enk
- ! B

: L Boron
Shutdown
Flushing water 2
forcontrol mod drives

//.f_]ll.s_.\x Seal water

for MCF Hydmaulic shut
Ldown system

b,
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Residual Heat Removal Heat Sink _um<o_.m=<L

¥

| Stack

Containment
cooling
condenser

Core flooding

Closed cooling
water system

mmy
|

Service water
system
(sea water)

74 Residual{Heat
: /‘ Removal System

RHR pump
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SWR 1000 - Severe Accident Control
Core-Melt Retention in the RPV :

Contain-
ment
cooling
condense

Steam
outlet

Core melt
(metal
fraction)

Core mel
(oxyd
fraction)
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Physical Separation of Safety Systems

Four compartments for RPV
and containment reactor
protection measurement

RHR and

LPCI systems
SCRAM system

FRAMATOME ANP
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Physical Separation of Safety Systems L

|

Safety Relief
Valves

Emergency
Condensers

A
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Physical Separation of Safety Systems

Containment Cooling
Condensers

FRAMATOME ANP
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SWR 1000 Reactor Building and
Containment L

Reactor building
Designed against external loads
m Earthquake

m Military airplane crash

m Explosion pressure wave

<« D49x39m —» Containment
m Reinforced concrete with steel liner, designed
against severe accident pressure
(7.5bar, 95psig)
m Inert (nitrogen) atmosphere during operation

A
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Steam, Condensate and Feedwater Cycle J

3 main steam lines

~

3 low pressure turbines

3600 rpm
turbo

generator set

1 h\eater 2 feedwa\ter
train pumps

\ no feed-
water tank

2 condensate
pumps

A
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Emergency condenser
HPCl-system

Spent fuel pool cooling system

LPCl-system

Reactor water cleanup system
MCP-sealwater system
CRD-purging system

Boron injection system

Main steam lines

Feedwater lines

Feedwater heater train

Electrical-/ 1&C-system

combined system

3
1/2
single train

double train
(+ passive systems)

3 x 100%
3 x100%
3x100%
2 x100%
3 x 100%
2 x100%
2 x100%
4
2/4
double train

3 trains

A
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Current Status J

Basic design has been completed

A preliminary safety analysis report has been
completed

L1 The new passive safety systems features have
been tested, other testing continues

The SWR 1000 is one of the innovative options
being considered for a 5th unit in Finland

A
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SWR 1000 Design y

¢ All active systems have passive Safety Related
backup to perform nuclear safety functions

. *SWR 1000 Defense-in-Depth design incorporates
- | Safety Related passive systems that are designed to
meet all nuclear safety criteria without reliance on

active systems

. ® Framatome ANP believes the SWR 1000 is an
Evolutionary BWR design

A
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Specific Objectives y

¢ We Seek Clear Policy Statements on the Following:

« NRC position on the application of PRA and its
relationship to Regulatory Treatment of Non-Safety
Systems

+ NRC position on the treatment of potential reactor
vessel failure

+ NRC position on the treatment of passive systems
+ Influence of new security measures on plant design

e Criteria for Acceptance of: non-US Codes &
Standards, and Testing
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