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Project No.-675

APPLICHT: Combustion Engineering Inc.
,

FACILITY: CESSAR-DC System 80+

SUBJECT: SUMMARY OF MEETING TO DISCUSS STAFF COMMENTS ON THE SYSTEM 80
BASELINE PRA IN SUPPORT OF THE SYSTEM 80+

On June 6-7, 1989, representatives of the NRC, Brookhaven National Lab-(BNL)
and Combustion Engineering met in Windsor, Connecticut to discuss concerns
resulting from the staff's and BNL's review of.the System 80 baseline PRA.
The System 80 baseline .PRA will be modified to reflect system design enhance-
ments proposed for the System 80+ standard design such as improvements in the
electrical distribution system and in the component cooling water system.
Enclosure 1 is a list of meeting attendees. Enclosure 2 is the agenda followed
during the meeting and the slides presented.

.The first part of the meeting was a presentation by CE on the System 80+ standard
design. A presentation was then given on the status of the System 80+ PRA.and
responses to NRC comments on the baseline PRA. CE has made design enhancements
in the System 80+ standard design in response to previous comments by the NRC
staff. Enclosure 3 provides a summary of the staff's and BNL's comments.

CE indicated they would respond to the staff's concerns discussed during this
meeting and forwarded to them by letters dated December 15, 1988 and March 14,.
1989. CE indicated that the final PRA for the System 80+ will be made in
three_submittals starting with the Fall of 1989 and ending in 1990.

In summary, the baseline PRA was generated from a generic B0P because the ap >l1 cant-<

didn't have sufficient detailed information during its development. Since tie '

scope of the System 80+ has bcen expanded to include the 80P portions of the plant,
CE will upgrade the System 80+ PRA to reflect the final design details of the plant
using fault tree analysis methodology. CE indicated that the PRA now reflects
changes made in the electrical distribution systemsand in the component cooling
water systems. Other upgrades'will be made as the design progresses.
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BASELINE PRA IN SUPPORT OF THE SYSTEM 80+

On June 6-7, 1989, representatives of the NRC, Brookhaven National Lab (BNL)
and Combustion Engineering met in Windsor, Connecticut to discuss concerns
resulting from the staff's and BNL's review of the System 80 baseline PRA.
The System 80 baseline PRA will be modified to reflect system design enhance-
ments proposed for the System 80+ standard design such as improvements in the
electrical distribution system and in the component cooling water system.
Enclosure 1 is a list of meeting attendees. Enclosure 2 is the agenda followed
during the meeting and the slides presented.

The first part of the meeting was a presentation by CE on the System 80+ standard
design. A presentation was then given on the status of the System 80+ PRA and
responses to NRC coments on the baseline FRA. CE has mode design enhancements
in the System 60+ standard design in response to previous coments by the NRC
staff. Enclosure 2 provides a summary of the staff's and BNL's comments.

CE indicated they would respond to the staff's concerns discussed during this
meeting and forwarded to them by letters dated December 15, 1988 and March 14,
1989. CE indicated that the final PRA for the System 80+ will be made in
three submittals starting with the Fall of 1989 and ending in 1990.

In summary, the baseline PRA was generated from a generic B0P because the applicant
didn't have sufficient detailed information during its development. Since the
scope of the System 80+ has oeen expt,ded to include the B0P portions of the plant,
CE will upgrade the System 804 PRA t, reflect the final design details of the plant
using fault tree analysis mthodology. CE indicated that the PRA now reflects
changes made in the electrical distribution system and in the component cooling
water systems. Other upgrades will be made as the design progresses.
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Enclosure 1

ATTENDEES '

PRA MEET'!hG
_CESSAE'DC SYSTEM 80i

June 6-7, 1989

Name Organization
l

T. Kenyon NRC/NRR/DRSP.
'

S. Ritterbusch CE Licensing
J. Ponninger HRC/NRR/DRSP
E. Kennedy CE Licensing
G. Davis CE Project Manager.
C. Bagual CE ALWR Project Office
D. Finnicum CE PRA
B. Jaquita CE PRA
R. Turk CE ALWR Engineering Manager
R. Matzie CE ALWR Director
T.L. Chu BNL

~

B. Fitzpatrick BNL

E. Che111ah NRC/RES
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ENCLOSURE 2./- - we
.

AGENDA

MEETING WITH NRC STAFF ON S-80+ PRA

JUNE 6 - 7. 1989

TUESDAY

9:30 INTRODUCTIONS S. RITTERBUSCH

9:45 OVERVIEW OF THE R. MATZIE-

SYSTEM 80+ DESIGN

10:45 STATUS OF PRA AND. D. FINNICUM
RESPONSES TO NRC R. JAQUITH
COMMENTS

12:00 LUNCH

1:00 PRA . . .
3:00 SUMMARY OF SIR R. TURK

DESIGN

EDESDAY

9:00 PRA . . .
,

'

12:00 LUNCH

1:00 MEETING SUMMARY S. RITTERBUSCH
AND REVIEW OF
ACTION ITEMS

!
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MEETING WITH NRC-STAFF ON

SYSTEM 80+ PRA

I

suiE 6-7, 1989

'
a
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OVERVIEW 0F THE SYSTEM 80+ DESIGN
i

R. A. MATZIE

ALWR PROJECT OFFICE DIRECTOR
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F90 GRAM OUTLINE

G START WITH SYSTEM 80 STANDARD DESIGN (DESCRIBED

IN CESSAR-F)

0 IMPLEMENT CHANGES TO REFLECT:

0 EPRI ALWR REQUIREMENTS DOCUMENT

0 C-E/ DUKE DESIRED IMPROVEMENTS

0 NRC SEVERE ACCIDENT POLICY &

STANDARDIZATION RULE

O MODIFIED DESIGN SUBMITTED TO NRC, IN STAGES, FOR

CERTIFICATION REVIEW

0 REVISED DESIGN CALLED SYSTEM 80 PLUS

0 REVISED -LICENSING DOCUMENT CALLED CESSAR-DC
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I<?.EVIEW SYSTEM 80

MAINTAIN DESIGN O
DEFER

CHANGES l

Y '

INCORPOR ATE C.'4ANGEy i

P R ELIM.
DESIGN < > PRA
CHANGE

V 7r
DES. COST
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CESCAR

6

Y
, SUPMrr,
CESSAR,

_

i THE SYSTEM 80+ DESIGN PROCESS
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WHAT IS NOT IN SYSTEM 80' SCOPE?,

'

10 CFR 52 STATi.;:
1

AN " ESSENTIALLY CCMPLETE NUCLEAR DLANT" DESIGN IS ONE THAT )
INCLUDES "ALL STRUCTURES, SYSTEMS, AND COMPONENTS WHICH CAN

AFFECT SAFE OPERATION OF THE PLANT EXCEPT FOR SITE-SPECIFIC! ,

ELEMENTS SUCH AS THE SERVICE WATER INTAKE STRUCTURE AND THE !
| ULTIMATE HEAT SINK. THEREFORE, THOSE PORTIONS OF THE DESIGN i

THAT ARE EITHER SITE SPECIFIC (SUCH AS THE SERVICE WATER
INTAKE STRUCTURE CR THE ULTIMATE HEAT SINK) OR INCLUDE
STRUCTURES, SYSTEMS, AND COMPONENTS WHICH DO NOT AFFECT .HE

SAFE OPERATION OF THE FACILITY (SUCH AS WAREHOUSES AND

SEWAGE TREATMENT FACILITIES) MAY BE EXCLUDED FROM THE SCOPE

OF DESIGN "
.

NOT INCLUDED IN SYSTEM 80+: (IF SAFETY-RELATED, INTERFACE

REQUIREMENTS ARE PROVIDED)

0 SERVICE WATER INTAKE STRUCTURE

O ULTIMATE HEAT SINK -

0 WAREHOUSES

0 SEWAGE TREATMENT FACILITIES

0 POTABLE AND SANITARY WATER

0 SWITCHYARD

0 TRAINING FACILITIES
0 0FFICE SPACE OUTSIDE THE CONTROL COMPLEX

0 EMERGENCY OPERATIONS FACILITY

mus4
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1

SJCR PESIGN FEATURES

DE

SYSTEM 80 PLUS

1

0 MORE FORGIVING REACTOR COOLANT SYSTEM
!

O ADVANCED CONTROL ROOM DESIGN
|

0 HIGHLY RELIABLE SAFEGUARDS SYSTEMS

.

O LARGE, DRY SPHERICAL CONTAINMENT

'

0 INTEGRATED DESIGN APPROACH

1
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|

1

i' ORE FORGIVING REACTOR COOLANT SYSTEM q

l
i

1. INCREASED OVERPOWER MARGIN

2. MANEUVERING CONTROL WITHOUT SOLUBLE BORON

3. RING FORGED REACTOR VESSEL

4. LONG LIFE CONTROL RODS

5. LARGER PRESSURIZER

6. 10% STEAM GENERATOR (SG) TUBE PLUGGING MARGIN

7. INCREASED SECONDARY INVENTORY

8. C0 fir 0SION RESISTANT SG TUBES

9. SG DESIGNED FOR EASE OF MAINTENANCE

10. REDUCED HOT LEG TEMPERATURE (T )H

.
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1DVANCED CONTROL RLOM DESIGN

,

'

O HUMAN FACTORS ENGINEERED

O LARGE IPS0 DISPLAY SCREEN

0 TOUCH-SENSITIVE CRTs & PLASMA DISPLAYS

0 MICROPROCESSORS TO REDUCE OPERATOR BURDEN

0 HIERARCHY OF INFORMATION
-

0 PRIORITIZED AND MODE DEPENDENT ALARMS

0 VALIDATED SIGNALS

0 MULTIPLEXING
|

0 0FF-THE-SHELF EQUIPMENT

0 SELF-TESTING FEATURES
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'

SLIDE 127. DOC 23
.

; .1UPLEX 30+ DESIGN BASIS
?CR

CISPLAY AND ALARM

1. REDUCE THE QUANTITY OF DATA THAT MUST BE MENTALLY
PROCESSED BY AN OPERATOR, TO MINIMIZE "INFORMATION
OVERLOAD':

a SIGNAL VALIDATION PRIOR TO DISPLAY
!

O REDUCE DATA THROUGH PARAMETER CORRELATION PRIOR -
TO DISPLAY

.

2. DISPLAY INFORMATION USING HIERARCHICAL PRESENTATION:

o PLANT LEVEL OVERVIEW INFORMATION ON IPS0

0 KEY SYSTEM PARAMETERS ON DISCRETE INDICATORS
'

o THREE-LEVEL CRT DISPLAY PAGE HIERARCHY

NUPLEX80+
I

I
l
l



- _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SLIDE 127. DOC 24- -

.

._.

.

3. REDUCE THE NUMBER OF ALARMS GENERATED TO MINIMIZE
CPERATOR '"!FO.CF.ATICN CVERLOAD":

,

o CROSS-CHANNEL SIGNAL VALIDATION PRIOR TO ALARM
GENERATION

o ALARM LOGIC AND SETPOINTS CONTINGENT ON,

APPLICABl.E PLANT MODE

4. DISPLAY ALARM WITH DISTINCT VISUAL CUEING IN
ACCORDANCE WITH PRIORITY OF OPERATOR RESPONSE:

.

O PRIORITY 1 IlEEDIATE ACTION-

O PRIORITY 2 PROMPT ACTION-

.

O PRIORITY 3 CAUTION-

~

o OPERATOR AID STATUS INFORMATION-

*

,

9

.

_ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SLIDE 127. DOC 25 i
1 ..

|

|

5. ALLOW AN OPERATOR TO USE THE DISPLAYS DURING !

|iCCIEENTS THAT UE '2ES CURING NOMAL OPERATION.

O SEISMICALLY CUALIFIED INDICATORS CORRELATE
|

NORMALLY USED SENSORS TO PAMI SENSORS

o SPDS IS INTEGRATED IN NORMAL CRT DISPLAY SYSTEMS

.

6. PROVIDE REDUNDANCY AND DIVERSITY IN INFORMATION
PROCESSING AND DISPLAY.

'

.

O INFORMATION REQUIRED FOR OPERATION FOR 24 iiOURS
. WITHOUT DPS IS ALSO PROCESSED AND DISPLAYED BY

DIAS,

o TWO SYSTEM REDUNDANCY IS INVISIBLE TO OPERATORS

THROUGH CONTINUOUS CROSS-CHECKING AND INTEGRATED
OPERATOR INTERFACES

o PRIORITY I AND 2 ALARMS ARE PROCESSED AND
DISPLAYED BY TWO INDEPENDENT SYSTEMS

yuptgygg+
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II: 7LY 7 ELD 3LE SAFEGUARDS SYSTE:4S

,

0 4 TRAIN EMERGENCY CORE COOLING SYSTEM
1

| 0 IN-CONTAINMENT REFUELING WATER TANK

0 SAFETY DEPRESSURIZATION SYSTEM

0 4 TRAIN EMERGENCY FEEDWATER SYSTEM

0 HIGHER PRESSURE SHUTDOWN COOLING SYSTEM

0 ALTERNATE EMERGENCY POWER SUPPLY
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0 200 FT. DIAMETER
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CESS'R-DC TUE'"TT2L SCHEDULE

'
,

;

NOVEMBER 1987O GROUP A -

l

APRIL 19880 GROUP 3 -

JUNE 19880 GROUP C -

SEPTEMBER 19880 GROUP D -

MARCH 1989 (END OF DESIGN PHASE)
_

0 GROUP E -

i

0 GROUP F - SEPTEMBER 1989

JUNE 19900 GROUP G -

0 GROUP H - SEPTEMBER 1990 (END OF ANALYSIS)
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CESSAR-DC SUEM!TTAL GROUP CONTENTS
i

1

A. GENERAL E3CRI: ::NS AND RECU:REMENTS, ?OWER-

I CONVERSION S/ STEM, :JALITY ASSURANCE l

B. REACTOR CORE, REACTCR CCOLANT SYSTEM, CHEMICAL

AND VOLUME CONTROL SYSTEM, PROCESS SAMPLING SYSTEM

C. SHUTDOWN COOLING SYSTEM, SAFETY INJECTION SYSTEM,

EMERGENCY FEEDWATER SYSTEM

D. SITE ENVELOPE, SAFETY DEPRESSURIZATION SYSTEM,

INSTRUMENTATION AND CONTROL SYSTEMS, HUMAN FACTORS
~

ENGINEERING

E. CONTAINMENT SYSTEMS, LEAK-BEFORE-BREAK EVALUATION,

REACTOR PROTECTIVE SYSTEM, ELECTRIC POWER, FUEL

HANDLING SYSTEMS, RAD. WASTE SYSTEM, SAB0TAGE

PROTECTION, NUPLEX 80+ EVALUATION

- F.* USI/GI RESOLUTION ;

.

t G.* CONTAINMENT DESIGN AND SEISMIC ANALYSES, PROBABILISTIC

RISK ASSESSMENT, DEGRADED CORE PERFORMANCE

H. SAFETY ANALYSES, TECHNICAL SPECIFICATIONS

* INCLUDING RESULTS OF THE CESSAR-DC INTEGRATED REVIEW FOR NSSS
AND BOP SYSTEMS,

( _ ,y,,QX, . .. . .. -. __
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SYSTEM 80+ PRA

PRELIMINARY CORE DAMAGE FREQUENCY

BY

INITIATING EVENT

CORE DAMAGE

INITIATING FREQUENCY

EVENT (WITH RECOVERY)

LARGE LOCA 2.52E-7
MEDIUM LOCA 2.88E-7
SMALL LOCA 4.33E-8
LOSS OF FEEDWATER 3.48E-8
LOSS OF CONDENSER VACUUM 6.71E-9
OTHER TRANSIENTS 1.10E-7
STEAMLIliE BREAKS 1.04E-9
S.G. TUBE RUPTURE ' 1.68E-7
LOSS OF OFFSITE POWER 4.42E-7
ATWS 2.14E-7**
LOSS OF CCW/SW 3.98E-8
LOSS OF 125 VDC BUS 5.00E-8** -

INTERFACING SYSTEM LOCA 1.00E-7**
- TOTAL 1.75E-6

'

,

* NO RECOVERY

** ESTIMATED

LYb11

-_ _ - - - - -
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SYSTEM 80+ PRA

OVERALL CORE DAMAGE FREQUENCY

INTERNAL EVENTS 1.75E-6
!

SEISMIC 7.9E-6 (ARSAP),

TORNADO STRIKE 3.1E-7 (ARSAP)
.

TOTAL 9.96E-6
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ENCLOSURE 3i

|
|

NRC STAFF A?iD BNL COMM.E.NTS_. ---

1) When using the IPPAS 11 code for PRA, concern was expressed over whether
IFIAS II was cepable of handling large fault trees.

2) CE was asked to submit two selected fault trees for one sequence for
j auditing purposes.

3) The baseline PRA was generated from a generic BOP and didn't have
sufficient detailed information. CE indicated that the System 80+ PRA
would include design details of the plant including the BOP.

4) What are the special features that allow CE to meet the proposed safety
goal of 25 rem beyond a one-half mile radius following a large release
of radiation due to core melt?

5) CE should ensure that all potential problems and event sequences caused
by the addition of new features have been addressed to ensure that new'

! problem have not been introduced by such features.
~

6) CE should justify the use of the IRRAS 11 code and address the potential
for non-conservative results.

7) How did CE model the comon mode failures? Please provide additional
documentation.

| 8) CE should include maintenance unavailability estimates. The PRA should
provide some unavailability estimates for the most adverse train.

9) Since the Technical Specifications for the System 80+ are to be based on
reliability assumptions, CE should ensure the assumptions used for
developing the PRA and the Technical Specifications are the same.

10) Provide documentation on how each initiating event affects plant systems
and response.

.

11) The frequency of the loss of offsite power seems low. CE should make use
| of site parameters.

i 12) Discuss any dependency of the actuation signals in the reactor protection
system.'

13) Discuss the impacts of single steam generator tube rupture verse multiple
steem generator tube ruptures.

14) In the steam generetor tube rupture event tree, CE should modify this
event tree to account for ATWS sequence.

15) The NRC staff indicated that CE could request a copy of the risk codes
currently used by the staff.

16) CE should provide an electrical power system distribution list including
various electrical loads connected to the 125V and 4180V buses.
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