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UNITED STATES ﬂ 203

NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20856-0001

September 11, 1995

APPLICANT: Westinghouse Electric Corperation
FACILITY: Advanced Passive 600 Reactor Design (AP600)

SUBJECT: SUMMARY OF MEETING TO DISCUSS PILOT CERTIFIED DESIGN MATERIAL
(COM) FOR THE AP600 DESIGN

A public meeting was held between Westinghouse and the Nuclear Reactor
Regulation staff on August 24, 1995, at the Nuclear Regulatory Commission
offices in Rockville, Maryland. The purpose of the meeting was to discuss
Westinghouse’s pilot COM submittal for the AP600 design, including the
inspections, tests, analyses and acceptance criteria (ITAAC) for the design.
Attachment 1 is the 1ist of those who attended and Attachment 2 are the
viewgraphs presented at the meeting.

Westinghouse opened the meeting by providing an overview of the history of the
/.v600 COM/ITAAC. Westinghouse had submitted a complete CDM/ITAAC as part of
its design certification application in December 1992. However, since that
time, additional precedents for the COM/ITAAC were established by the reviews
of the evolutionary designs. Westinghouse stated that they had generally
incorporated those precedents as part of its proposed pilot COM/ITAAC, and
used an industry review group to assist in the incorporation of lessons
learned. Westinghouse then presented its methodology for developing the
COM/ITAAC, using one of the pilot CDM/ITAAC as an example. The pilot
COM/ITAAC presented, the "Non-class 1E DC and UPS System", is contained in
Attachment 3.

In general, Westinghouse based its selection of COM/ITAAC design material on
the equipment classification of systems, structures and components. Westing-
house stated that it had considered the safety significance of design features
and functions of equipment, and its defense-in-depth functions. Westinghouse
also used its system design description documents to develop the information
in the CDM. Westinghouse is planning CDM/ITAAC for approximately 36 of

91 systems of the AP600 design. The staff noted that 10 CFR 52.97(b) requires
that all structures and systems of the design must be addressed in the
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CDM/ITAAC, at a level of detail corresponding to its safety significance, and

would evaluate this when the full COM/ITAAC were submitted.

Westinghouse

stated that they intended to submit three pilot COM/ITAAC in mid-September
1995, and the full CDM/ITAAC after receipt of staff comments on the pilots.
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PILOT TIER 1 DESIGN DESCRIPTIONS AND ITAAC
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INDUSTRY CHRONOLOGY

1991

1992

1992

1992-94

1994

1995

1995

0028ais'2

Evolutionary plant efforts begun

First significant NRC interaction with evolutionary plants
(AP600 representatives attended)

AP600 Tier 1 / ITAAC submittal (December)

Significant interactions between staff and evolutionary plant
designers

GE / CE finalize Tier 1/ ITAAC

NEI industry group review of existing AP600 Tier 1/ ITAAC
versus evelutionary plant precedents

AP600 Tier 1 / ITAAC revised

- Pilot revisions

- NRC review / interactions

- Complete Tier 1/ ITAAC revisions



TIER 1 / ITAAC REVISION

. Reasons for Tier 1/ ITAAC revision

0028ais/3

AP600 design changes

DSER provides better definition of NRC needs for making safety
determinations

Consistency with evolutionary plant precedents

Incorporation of NEI industry task group recommendations




CONSISTENCY WITH EVOLUTIONARY PLANT PRECEDENTS §

«  Obijective to be consistent with evolutionary plant Tier 1 material

« Differ based on the following criteria

0028ais' 4

Design differences
Design / licensing philosophy differences
An alternative means for accomplishing the same objective

Recent regulatory changes / issues since the evolutionary plant work
was completed



AP600 Tier 1 Design Description / ITAAC Process

1992 Development Process

Tier 1 Design Description / ITAAC Screening Criteria
-  Applied to ali AP600 systems

- Criteria identified Tier 1 Design Description / ITAAC functions

Developed Tier 1 Design Descriptions / ITAACs
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AP600 Tier 1 / ITAAC Screening Criteria

« Based on AP600 Equipment Classification

-  Ensure that each system and structure is screened for safety
significant design features and functions

« Identify SSC ciassification within each system

Classes A, B, and C are safety-related

- Provides mitigation functions credited in accident analyses, used
for safe shutdown, or other specified safety-related functions

Class D is nonsafety-related

« Contains radioactive waste or provides defense-in-depth
functions

Classes E and lower are nonsafety-related

« Do not provide safety-related or defense-in-depth functions
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AP600 Tier 1/ ITAAC Screening Criteria

» Systems and Structures With Class A, B, and C Components
-  Tier 1 Design Description

-  Design verification using ITAAC

« Inspection / test / analyses based on nuclear safety-related
industry codes and standards

« ITAAC acceptance criteria consistent with conservative
parameters from safety analyses and test programs and use in
the PRA evaluation

-  Some additional performance verification activities completed via
the Tier 2 preoperational test program
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AP600 Tier 1/ ITAAC Screening Criteria

. Systems and Structures With Class D Components and Defense-in-Depth
Functions

0028als 8

Tier 1 Design Description

Design verification using ITAAC

Iinspection / tests / analyses based on commercial industry codes
and standards

ITAAC acceptance criteria consistent with system design
calculations as used in the PRA evaluation

Other functional and performance verification activities
completed via the Tier 2 preoperational test program



AP600 Tier 1/ ITAAC Screening Criteria '

» Systems and Structures With Class E or Lower Components
- Tier 1 Design Description not required

-  Design verification does not require ITAAC

0028ais'9



AP600 Tier 1/ ITAAC Screening Criteria

» Resuits of Criteria Application
- 36 system Tier 1 Design Description / ITAAC
+ 12 safety-related systems
+ 24 nonsafety-related systems

« Verification of the results during revision process

0028ais/10



AP600 Tier 1 Design Description / ITAAC

- Reactor

-  Fuel Handling and Refueling System
-  Reactor Cooclant System
-  Reactor System

«  Nuclear Safety Systems

-  Automatic Depressurization System

-  Containment System (includes all containment isolation functions)
-  Passive Containment Cooling System

-  Passive Core Cooling System

-  Steam Generator System

- Main Control Room Habitability System
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AP600 Tier 1 Design Description / ITAAC

. Instrumentation and Control

Diverse Actuation System

Data Display and Processing System
incore Instrumentation System

Plant Control System

Protection and Safety Monitoring System
Radiation Monitoring System

»  Auxiliary Systems

0028als/12

Component Cooling Water System

Chemical and Volume Control System

Standby Diesel and Auxiliary Boiler Fuel Oil System
Fire Protection System

Mechanical Handling System

Primary Sampling System

Normal Residual Heat Removal System

Spent Fuel Pit Cooling System

Service Water System

Containment Hydrogen Control System




APG600 Tier 1 Design Description / ITAAC

« Steam and Power Conversion Systems
-  Main and Startup Feedwater System
- Main Steam System

« Electrical Power

- Main ac Power System
Non-class 1E dc and UPS System
Plant Lighting System
Class 1E dc and UPS System
Onsite Standby Power System

« Heating, Ventilating, and Air Conditioning Systems
- Nuclear Island Nonradioactive Ventilation System
-  Central Chilled Water System
- Annex/Auxiliary Building Nonradioactive Ventilation System
-  Diesel Generator Building Ventilation System
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AP600 Tier 1 Design Description / ITAAC

Nonsystem Tier 1 Design Description / ITAAC

0028als'14

Human factors

Nuclear island building
Safety-related piping
Interface

Site Parameters




PILOT SYSTEMS

* Three pilot systems selected for revision
-  Normal Residual Heat Removal System (RNS)
-  Passive Containment Cooling System (PCS)
- Non-Class 1E dc and UPS System (EDS)

« EDS materiai provided in preliminary form today

» RNS and PCS revisions going through final review
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EDS REVISION

0028als

Reflects the current EDS design (consistent with the material provided in
SSAR Chapter 8, Revision 3)

Addressed industry recommendations

Consistent with System 80' and ABWR dc system Tier 1 material

- Design differences including no safety-related functions, therefore no
safety-related criteria (separation, Seismic, independence)

Alternative test for system capability requirements (battery sizing
tests)

AP600 EDS revision addresses nonsafety-relatec dc power supply to a
greater level of detail than the evolutionary plants due to the defense-in-
depth and RTNSS-important functions

.6




SUMMARY

Westinghouse submits the three pilot revisions
NRC review / interaction to agree on format / content of pilot revisions

Westinghouse develops guidelines for authors to complete revision effort
("boiler plate” based on pilot agreements)

Westinghouse completes and submits revisions

Westinghouse provides NRC with an overview of the guidelines used for
the revision effort

NRC review and acceptance of the revised Tier 1 design descriptions and
ITAAC

0028als/17



Tier 1 Certified Design Material

NON-CLASS 1E DC AND UPS SYSTEM
Revision: 2
Effective: 07/31/96

3.6.2 NON-CLASS 1E DC AND UPS SYSTEM

Design Description

The non-clss 1E DC and UPS system (EDS) provides
clectrical power W the diverse actuation system (DAS),
and plant nonsafety-related defense-in-depth  (DID)
sysiems equipment The EDS serves no safety-related
functions. Two subsystems of power sources comprse
MEDSsymwthgoneofmetwow
groups. Bus | and 3 constitute subsystem 1, and Bus 2
and 4 constitute subsystem 2. Buses 1, 2 and 3 supply
power 10 the DID function.

EDS subsystem Buses 1, 2 and 3 each contain a d¢
switch board bus, batiery charger, bauery, mverer and
DC/AC distribution panels, interconnected with feeder
cables such that

a EDS Buses |, 2 and 3 dc swiwch board buses are
amwdnmmmmmm.

b. msm1.2m3hmnmmewdw
Mmﬂm‘dﬂmmm.

e E)SMI.‘lndvamnoamndw
mmgmsmmw.

4 EDS Buses 1, 2 and 3 dc distribution pancls are
connected © their corresponding dc switch
board buses.

€. B)SBusesl.anBacd‘asmbwonmlsn
connected 10 thew coresponding nveners.

The EDS subsysiem battery chargers arc connected 10
(he low voltage ac power sources of the Main AC Power
System (ECS).

EDS Buses l.2m3banmcs-ts‘wedwsupplytbcu
conespood‘mgdcload&laammimumoflbour
without recharging.

EDS Buses 1, 2 and 3 battery chargers are sized 10
supply thewr dc loads while maintaning thewr
comesponding batienes charged.

EDS Buses 1, 2 and 3 inveriers are sized 10 supply their
comesponding a loads

3621
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Table 3.6.2-1 (Sheet 1 of 5)

ﬂ)smmsmlmm
swiich board hus, hanery charger,
hny.nvu\amddnsmhmmpmels.

that.

interconnected with feeder cabies such

Inspections, Tests, Analyses

Tests shall be performed by a signal 16
venfy feeder cable continuity between:

Non-OSIEDC-ldVUPSSymImeAm.JAmCM

Acceptance C
Contnuity of the feeder cable exists
between:

EDS Bus | dc swich board bus 1s
connected to EDS Bus | battery
charger

la

As-built EDS Bus ! d¢ switch board
bus and EDS Bus 1 battery charger

ia

As built EDS Bus | dc swatch board
bus and EDS Bus 1 battery charger

_ EDS Bus | battery 15 connected 1© the
EDS Bus 1 dc switch board bus

Ih.

As-built EDS Bus | dc switch board
bus and EDS Bus | battery

Ib.

As built EDS Bus | dc switch board
bus and EDS Bus | battery

~ EDS 1 mverter 1s connected to EDS
Bus | d¢ switch board bus

lc.

As-built £DS Bus 1 inverter and EDS
Bus | dc switch board bus

ic.

As built EDS Bus | mverter and the
EDS Bus ! dc switch board bus

" EDS Bus | dc distnbution panels are
connected 10 EDS Bus 1 dc switch
hoard bus

Id

As-built EDS Bus | dc switch board
bus and EDS Bus | dc distnbution

panels

As built EDS Bus | dc switch board
bus and *he EDS Bus 1 dc distnbution

panels

~ EDS Bus | ac distribution panels are
connected to the EDS Bus | mvener

le.

As-built EDS Bus | inverier and EDS
Bus | ac distnbution panels

le.

As built EDS Bus | invernter and the
EDS Bus 1 ac distribution panel

EDS subsystem Bus 2 mcludes a d&c
switch board bus, battery charger,
m.mmwmmmh
mtcroonnected with feeder cables such
that.

Tests shall be performed by a signal ©
venfy feader cable contmaty hetween:

Continuity of the feeder cable exists
hetween:

EDS Bus 2 dc switch board bus 1S
compecied to EDS Rus 2 battery charger

As-built EDS Bus 2 dc swich board bus
and EDS Bus 2 hanery charger

As built EDS Bus 2 dc swrich board bus
and EDS Bus 2 battery charger

X EDS Bus 2 hattery is connecied 0 the
EDS Bus 2 dc switch hoard bus

As-bult EDS Bus 2 dc swich boand bus
and EDS Bus 2 hatery

 As built EDS Bus 2 de swatch boand bus

and EDS Bus 2 banery

S6/LE/LO ‘A8
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Table 3.6.2-1 (Sheet 2 of 5)

Non-Olass 1E DC and UPS System Inspections, Tests, Analyses and Acceptance Criteria

et T Amves | Accepe Crere |

connected to the EDS Bus 1 mvener

Bus 1 ac distnbution panels

2¢. EDS 2 invener 1s connected w EDS 2¢. As-built EDS Bus 2 inverter and EDS | 2c. As built EDS Bus 2 mvener and the
Bus 2 dc switch board bus Bus 2 dc switch board bus EDS Bus 2 dc switch board bus

24. EDS Bus 2 dc distnbution panels are 2d4. As-built EDS Bus 2 dc switch board 2d. As built EDS Bus 2 dc switch board

g connecied w0 EDS Bus 2 dc swich bus and EDS Bus 2 dc distnbution bus and the EDS Bus 2 d¢ distnbuton

board bus m‘.ﬁ m]s

2e. EDS Bus 2 ac distnbution panels are J¢ As-built EDS Bus 2 mverter and EDS | 2e. As built EDS Bus 2 invener and the
connected to the EDS Bus 2 inverter Bus 2 ac distnbution panels EDS Bus 2 ac dsstnbution panels

3. EDS subsystem Bus 3 shall iclude dc 3. Tests shall be performed by a signal 3. Conunuity of the feeder cable exists
switch board bus, hatiery charger, 1o venty feeder cable contnuity between:
hatiery, mvernter and distnbution pancls, hetween:
mterconnected with feeder cables such
that:

3a. EDS Bus 3 DC switch board bus is 32 As-butlt EDS Bus 3 DC switch board 3a. As built EDS Bus 3 dc switch board
connected to EDS Bus 3 batiery bus and EDS Bus 3 battery charger bus and EDS Bus 3 battery charger
charger

b, EDS Bus 3 battery 1s connecied 1o the Ib. As-bualt EDS Bus 3 dc switch board 3b. As built EDS Bus 3 dc switch board
EDS Bus 3 dc switch board bus bus ana EDS Bus 3 battery bus and EDS Bus 3 battery

3c. EDS 3 invener s connected o EDS 3c. As-built EUS Bus 3 mverter and EDS | 3c. As built EDS Bus 3 mventer and the
Bus 3 dc switch board bus bus 3 dc swich board bus EDS Bus 3 dc switch board bus

1d. EDS Bus 3 dc distnbution panels are 3d. As-built EDS Bus 3 dc switch board 3d. As built EDS Bus 3 dc¢ switch board
connected to EDS Bus 3 dc swiich bus and EDS Bus 3 dc distnbution bus and the EDS Bus 3 dc¢ distnbution
board bus panels panels

le. EDS Bus 3 ac distnbution panels are 3. As-built EDS Bus 3 mverter and EDS | 3¢ As built EDS Bus 3 invener and the

EDS Bus 3 ac distnbution panels
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“Table 3.6.2-1 (Sheet 3 of 5)

Nau-O.IED(‘-dUI’SSMIWTm.Am

The EDS subsysiem batiery chargers
are connected to the low voltage AC
power sources of the main AC power
system (ECS)

4 Tests shall be performed by a signal 10

venfy feeder cable continuity between:

between:

4 Continuity of the feeder cables exists

a  As-built EDS Bus ! charger and a
low voltage MCC of load group |

a As-built EDS Bus | charger and a
low voliage MCC of load group !

b.  As-built EDS Bus 3 charger and 2
low voltage MCC of load group !

b. As-built EDS Bus 3 charger and 2
low vohage MCC of load group |

¢ As-built EDS Bus 2 charger and a
IowvolugeMCCofk)dgmmz

c. As-built EDS Bus 2 charger and a
low voltage MCC of load group 2

EDS Bus | battery is swed 1© supply
the DC Bus | design loads for a
mintmum of | hour without

rechargmg

Test of the as-bult battery shall be
perfmmedbywngtulmsvmuhwd
Joads or a combination. The test shail
be at {600 £ 5} amps for one hour.
The test shall be camed out on a
humthahasbewcamcwdmme
chnrgetmdmmwnedmlns:ll
volts for at least 24 hours pnor to the
test

5 Bamery termmal volage > [105] vokts
after test

EDSBleuuy:ssmdnswplyu
leBm2Mgnk.’hllmmd-d-
Mi&ktammdlm

without recharging

Test of the as-built battery shall be
pufmrulbym'ngredmumhnd
Joads or a combmation. The test shail be
at (600 + 5] amps for one hour. The
west shall be camed out on a hatnery that
has heen connected o the charger and
matntamned at [13521] volts for at least
24 hours pnor 10 the test

6. Banery termmal volage > [1051 volts
after est

G6/1€/L0 ‘®AeN3T
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Table 3.6.2-1 (Sheet 4 of 5)

Non-Qlass 1E DC and UPS System Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment
EDS Bus 3 battery is sized to supply
the DC Bus 3 design loads for a

mmimum of | hour without
recharging

Test of the as-bwit battery shall be
performed by using real or simulated
loads or a combmation. The test shall
be at [6(0 = 5] amps for one hour.
The test shall be camed out on a
battery ihat has been connected to the
charger and mamtained at [135 = 1]
volts for at least 24 hours pnior (o the
test

[ o T e | Acopanee Covern

7.

Battery terminal voltage > {105] volts
after test

W3LSAS SdN ONV 20 31 SSYIO-NON

EDS Bus | battery charger is sized to
supply the Bus DC loads while
mamtaining the battery charge

Tests of the as-built battery charger
shall be performed by using real or
simulated loads or a combinanion.
The test shall be at a steady state
current of (600 £ 5] amps

The battery charger provides a steady
state current of at least [600 = S}
amps

EDS Bus 2 battery charger is sized t0
supply the Bus dc loads while
maintaining the battery charge

Tests of the as-built battery charger
shall be performed by using real or
simulated loads or a combination.
The test shail be at a steady state
current of {600 £ 5] amps

The battery charger provides a steady
state current of at least [600 = 5]
amps

jeuejeyy ubiseq peyiue) | JeiL




9-79¢

G6E290 JdM 2090C0LNZA IS VY LN00I™ W

Table 3.6.2-1 (Sheet S of 5)

NmOuIEDCMUPSSMIme.AﬂmﬂAmCM

T S T

10 EDS Bus 3 battery charger 1s sized 10 | 10. Test of the as-buit battery charger i0. Charger voltage dunng the test can be
W_vchm(kkwwhnlc shall be performed by using real or adjusied to prowvde [133 = 1] volts at
maintamning the battery charge simulated loads or a combination. The the hattery termmals

test shall be at a steady state current
of [6(X) + 5] amps

11. EDS Bus | inverter is sized to supply 11. Tests of the as-built inverter shall be 11. inverter cutput voitage is [208 = 2%
ac load performed by using real or simulated volts hine-to-line during the test.

loads or a combinatnon. The test shall Inverier output frequency 18
be at [45 + 1] kW resistive load. [60 £ 0.5%] Hz
" EDS Bus 2 inverter is sized 1o supply | 12. Tests of the as-built inverter shall be 12. Inverter output voliage 1s [208 = 2%
ac load performed by using real or simulated volts line-to-line dunng the test.
loads or a combination. The test shall Inverter output frequency 1s
be at [45 £ 1] kKW resistive load. {60 £+ 0.5%] Hz
13, EDS Bus 3 inverter 1s sized to supply 13. Tests of the as-built mnventer shall be 13. Inverter output voltage 1s (208 = 2%
ac Joad performad by using real or sumulated volts iine-to-line duning the test.
loads or a combination. The test shall Inverter output frequency 1s
be at |45 + 1] kW resistive load. [60 £ 0.5%] Hz
— e - — —
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Tier 1 Certified Design Material

NON-CLASS 1E DC AND UPS SYSTEM
Revislon: 2 2351 e

Effective: 07/31/95 APEOO

AC Power Source

f

Battery
Battory Charger

1) Switcbbour l)

1 DC Distr,
Penel
lnverier (Typ.)
AC UPS
Distr. Panel
(Typ)

Subsystem Bus
(Typical)

Figure 3.6.2 Non-Class 1E DC and UPS System
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