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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20666

Soaat December 23, 1992

Docket No., 52-001
APPLICANT: GE Nuclear Energy Company (GE)
PROJECT: Advenced Boiling Water Reactor (ABWR)
SUBJECT: SUMMARY OF MEETING WITH GE ON DECEMBER 15, 1992

A public meeting was held between the Nuclear Regulatory Commission (NRC)
staff and GE Nuclear Energy (GE) at the NRC office in Rockville, Maryland, on
vecember 15, 1992. The purpose of this meeting was to discuss issues related
to the indust~~ and staff review of the ABWR inspections, tests, asalyses, and
acceptance criceria (ITAAC). Enclosure 1 is a 1ist of those who attended,
Enclosure ? contains the viewgraphs presented at the meeting, and Enclosure 3
contains GE':5 markups to the ITAAC for several systems of the ABWR.

GE opened the meeting by presenting a short summary of the progress of the
development of the ITAAC. The nature of the changes to the Tier 1 material
were discussed; however, 70 conclusions were reached on the material. The
staff will evaluate the changes as part of the resolution of open items in the
draft final safety evaluation report (DFSER) for the ABWR. GE will provide
the related Tier ] material to the NRC in conjunction with these open items.
GE will include in the submittal their responses to the staff’s comments
provided in a letter of August 12, 1992, pertaining to the Tier 1 design
certification material (Stage 3).

The staff proposed to send a multi-disciplined team to GE to review the
proposed markups to the ITAAC, and tentatively projected this to occur during
the week of January 10-15, 1993. This effort and the further development of
the 1TAAC will be discussed at the next senior management meeting with GE on
January 21, 1993,

The staff reiterated that the Commission's metric policy should be implemented
for all federal publications. This means that the Tier | material for the
ABWR should specify metric units with engiish units in parentheses.

T . staff expressed its concerns over the treatment of motor-operated and

i sosr-operated valves in the Tier 1 material. The staff indicated that the
cicerns of Generic Letter 89-10, up to and including supplement 4, needed to

ve addressed appropriately by GE. An approach was discussed whereby GE would

identify the safety functions of important valves, and specify the testing

requirements applicable to the ITAAC. This issue required parallel resolution

in the standard safety analysis report as well.

The staff commented that the main steamline material in the ITAAC appeared not
to address the agreements reached previously that the main steamline would
meet the seismic and stress requirements necessary to address radiological
release considerations, not merely maintain leak tightness. GE stated that
they would correct the appareut inconsistency to appropriately reflect the
design commitments needed for not having a main steam’ine leakage control
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ISSUE STATUS
RELATIONSHIP OF TIER 1/ITAAC TO 3AR GE: TIER 1/ITAAC CAN ONLY BE WRITTEN AFTER SAR
DESTGN ISSUES ISSUES RESOLVED; I.E., ITAAC IS NOT A
VEHICLE FOR ISSUE RESOLUTION
STAFF: CONCUR
DESCRIPTION OF ANALYSES CALLED FOR GE: DESCRIPTION CAN BE IN EITHER ITAAC TABLE OR
BY ITAAC SAR
STAFF: CONCUR
LEVEL OF DETAIL IN TIER 1 GE: GRADED APPROACH AS DISCUSSED AND AGREED TO

OVER THE LAST TWELVE MONTHS
STAFF: NEEDS FURTHER DISCUSSION

TREATMENT OF 89-10 GE: NOT FULLY RESOLVED AT THE SSAR LEVEL, THUS
THROUEH <UVPPLEMENT 4 TIER 1 COMMITMENTS NOT FINALIZED. LIMITED
MOV TESTING COMMITMENTS (RCIC, RWCU)
STAFF: NEEDS FURTHER DISCUSSION

f
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ISSUES DISCUSSED/RAISED AT THE 12/8-12/10 PLANT SYSTEMS BRANCH MEETINGS

153V

SYSTEM SCOPE DEFINITION

ANALYSIS ISSUE ON 2.10.1 ITEM 2
(APPLIES TO PIPING DAC ALSO)

USE OF ASME N STAMP AS ACCEPTANCE
CRITERION

STATUS

%

CURRENT LEVEL OF DEFINITION IN TIER 1
FUNCTIONAL DIAGRAM IS SUFFICIENT
CONCUR, BUT THINK SOME FINE-TUNING IS NEEDED
CASE-BY-CASE (CLEAR DEFINITION OF SYSTEM

BOUNDARIES)

SAR, TIER 1 MKS METRIC
WANTS DUAL UNITS BU! UNDERSTAND, ACCEPT ut

APPROACH

CRISP ACCEPTANCE CRITERIA
LOOKING FOR TECHNICAL DEFINITION OF
ACCEPTANCE CRITERIA

FULLY ACCEPTABLE CONCEPT
PROCESS NOT HARDWARE-ORIENTED

M
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ISSUES DISCUSSED/RAISED AT THE 12/8-12/10 PLANT SYSTEMS BRANCH MEETINGS

133UE

COMPONENT TESTING -- MOW MUCH IN
ITAAC?

DRAINS ADDED TO DESIGN CERTIFICATION
SCOPE

BOILERPLATE ITENS

PHYSICAL VS. MECHANICAL SEPARATION

STATUS

CASE-BY-CASE TREATMENT OF KEY ITEMS;

I.E., NOT COMPREHENSIVE
NEEDS FURTHER DISCUSSION BY MECHANICAL

PEOPLE

NEEDS A TIER 1 ENTRY (NEW ITEM)

IT WOULD BE MORE EFFICIENT IF THERE COULD BE

. A ONE-SHOT SIGANFF OF A SET OF STANDARDIZED
-/ ITAAC TABLE ENTRIES

USE PHYSICAL. BASIS: WORD USED IN
REGULATIONS; MORE DESCRIPTIVE
(NOTE: NOT IMPLEMENTED 100%)

CONCUR

e
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ISSUES DISCUSSED/RAISED AT _THE 12/8-12/10 PLANT SYSTEMS BRANCH MEETINGS

INTERFACE ITAAC

HOW TO HANDLE:

1) ASME CODE CLASS,

2) QUALITY GROUP,

3) SAFETY CLASS IN TIER 1

PROPOSING THE COL APPLICANT SAR STRATEGY

- NEEDS STAFF REVIEW
CONTENTS NEED FURTHER DEVELOPMENT

} CONCUR

1) CODE CLASS ON FUNCTIONAL DIAGRAMS:; WO
DIRECT ITAAC ENTRY

2) QUALITY GROUP (USUALLY) IN TEXT; NO
DIRECT ITAAC ENTRY

3) SAFETY CLASS NOT ADDRESSED IN TIER 1

REVIEWING THE ISSUE

AJJ A
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ISSUES DISCUSSED/RAISED AT THE 12/8-12/19 PLANT SYSTEMS BRANCH MEETINGS

ISSUE

BACKFLOW PROTECTION

ENVIRONMENTAL SEPARATION

ELECTRICAL SEPARATION

G6E:

STAFF:

STAFF:

GE:
STAFF:

STATUS

SAR/DESIGN ISSUE. ITAAC TO BE USED (IF
APPROPRIATE) TO VERIFY DESIGN FEATURE(S) IN
PLACE

CONCUR

VERIFIED BY BUILDING ARRANGEMENT AND HVAC
CONFIGURATION ITAAC. NO SEPARATE ITAAC
REQUIRED

CONCUR (7)

ISSUE PART OF THE GENERIC ITAAC DISCUSSIONS

P
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. CLOSE OUT SAR DESIGN ISSUES

. RESOLVE GENERIC ISSUES APPROACH

. GE PROVIDE MARKUPS

DESIGN DESCRIPTION
- ITAAC TABLES
- RESPONSES TO NRC QUESTIONS

. SCHEDULE LONG, HARD, GRIND-IT-OUT MEETINGS WITH FULL-TIME

ATTENDANCE
-  KNOWLEDGEABLE ENGINEERS

- PART 52, TIER 1, ITAAC EXPERTS

NO EASY WAY
T0 DO IV

AJJ LQ
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ENVIRONMENTAL QUALIFICATION

OF ABMR MSIV ACTUATOR

DEFINITION OF CONDITIONS - SPEC

OPERATING TIME - TWO ENTRIES

TEMPERATURE = PROFILE, 10+ ENTRIES

PRESSURE -« PROFILE, 10+ ENTRIES

HUMIDITY =«  ONE ENTRY

RADIATION - TABULAR ENTRIES

AGING -  TABULAR ENTRIES

DYNAMIC LOADS - TIMES AND CYCLES PLUS 4 PAGES RRS

10-15 PAGES OF DETAILED

TECHNICAL INFORMATION

OTHER ISSUES

SOME INPUT DATA DESIGN-DEPENDENT

TESTING METHODOLOGIES DESIGN/MATERIALS DEPENDENT



ENVIRONMENTAL QUALIFICATION
QF ABWR MSIV ACTUATOR

TEST SEQUENCE

INSPECTION/BASELINE TEST

NORMAL RADIATION AGING

FUNCTIONAL TEST

THERMAL AGING

FUNCTIONAL TEST

MECHANICAL AGING

FUNCTIONAL TEST

DBE RADIATION

FUNCTIONAL TEST

DYNAMIC/SEISMIC

FUNCTIONAL TEST

DBE - POST DBE

FUNCTIONAL TEST

DISASSEMBLY/INSPECTION
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Station Auxiliarm
* 2111 Makeup Water (Punfied) System
2119 Makeup Water (Condensate) System
w2118 Kearior Ruilding Cooling Water Svatern
= 2114  Turbine Bullding Cooling Water Syste o
© 2115 HVAC Normal Cooling Water System
w116 HVAL Emergency Cooling Water Svstem

s = 9119 Oxygen Injection System

i

1) 81 Uinmate Heat Sink
w2119 Reactar Semace Water System
- 21110 Turhine Semace Water System
w1111 Stanen Semace Air System
» 21112 Instrument Air Svstem
21112 High Pressure Nitrogen Gas Supply Svstem
21114 Heaung Steam and Condensate Water Return System
91115 House Bojler
21116 Hot Water Heating System

1921117  Hydrogen Water Chemisury System
 =21118 hLW

21119 Breathing Air System
© 21120 Procers Sampling System

‘= 21121 Freeze Protecuon System
¢ =921122 Iron Injection System

| %4

Station Electrical

v 2121 Flertncal Power Distribution Svstem
~92129\  Unit Awaliary Trandormer

=212.8]  Isnlared Phase Bus

i - 1‘2.4'“.‘,ch!\ wgregated Phase Bus

-~ 2125] ‘Mew! Clad Switchgear

- 92126 Peweer Center

91271  Meorar Control Center

- 912.8| Raceway Svatem

2129/ Crounding Wire

v 21210  Flectncal Wiring Penetrations
21211 Combustion Turbine Generator
491212  Direct Current Power Supply
/21218 Emergency Diesel Generator System (Staudby AC Power Supply)

~ 212.18% Viral AC Power Supply And AC Instrument and Control Power
Supply Systems

- 9.1211§smmmmem and Control Power Supply

-=212.1¥p Communicat on System

21218 7 Lighting and Servicing Power Supplv Svatems

21%  Power Transmission

- 218 1 a0 Reserve Auxaliary Transformer

v 6192
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ARWR NESIGN CERTIFICATION
10/23/92 GE/NRC ABWR REVIEW

NUMARC ITAAC REVIEW: QYERVIEW OF CHANGLS

STANDARDIZED ENTRIES FOR SIMILAR SYSTEM

FONFTGURATION

KHYDRD TFST

CONTROL ROOM FEATURES
REMOTE SHUTDOWN INTERFACE
POWER SIIPPLIES

MECHANTCAL SEPARATION

MODIFICATION OF ACCEPTANCE CRITERIA CONSIDERED TOO
TMPRFCTISF NR AMBIGUOUS

NELETION OF SELECTED SYSTEMS NOT MERITING TIER 1
TREATMENT (SFRVICING, CHEMICAL SYSTEMS)

DCLETED DIRECT TIER 1 REFERENCES TO CODES AND
STANDARNS (FXCFPT ASMF)

CERTAIN GENERIC ISSUES PUT ON HOLD PENDING FURTHER
NUMARC /NRC DISCUSSIONS

FOUIPMENT QUALIFICATION
MOTOR-OPERATED VALVES
INSTRUMENT SETPOINTS
FMI/RFI/SWC

SEISMIC QUALIFICATION
WELDING

ELECTRICAL SEPARATION
AUILDING DIMENSIONS

AJJ-4

10/23/92



ARWP NFSIGN CERTIFICATION
10/23/92_GE/NRC_ABWR REVIEW

NUMARC ITAAC REYIEW.  QVERYIEW OF CHANGES

TRENDS

CAFFTY RELATED SYSTEMS: SAME OR MORE ITAAC ENTRIES
WORKING MORF PRECIS”

HON-SAFITY LESS ITAAC BUT MORE FOCUSED

DE|LATEN SYSTEMS : ON ISSUFS 0OF SAFETY
SIGNIFICANCE

MTNOR SYSTEMS ; DELETED

GENERIC ISSUES : ON HOLD

AJJ-5  10/23/92



ARWR NFSTGN CERTIFICATTYON
10/23/92 GE/NRC _ABWR REVIEW

NUMARC_ITAAC REVIEW: LESSONS LEARNED

TIER 1 PRFPARATTON REQUIRES CONSIDERATION OF TECHNICAL
AND | FGAL TSSUFS

CAREFUL WORDING

TIMELY DEFINITION OF TIER 1 REQUIRES:
ONF-ON-ONF TECHNICAL INTERACTIONS
CONTTINUOUS MANAGERIAL INVOLVEMENT
CNMF PARTTCTPANTS FAMILIAR WITH PART 52

TMPORTANT TN HAVF A STYLE GUIDF ANN TRAINING SESSIONS

MULTIPLE AUTHOR CONSISTENCY
STANDARD SET OF DEFINITIONS

PREPARERS AND REVIEWERS NEED TO IINDERSTAND THE "60
VEAR" STGNTFICANCE OF TIER 1 ENTRTES

FLEXTRILITY IMPORTANT AND LEGITIMATE IN SOME AREAS

NEFINING PRECISE, UNAMBIGUOUS ITAAC FOR GENERIC ISSUES
TS A REAL CHALLENGE

INITIAL SAR PREPARATION SHOULD RECOGNIZE THE
SIGNIFICANCE NF TIERED DESIGN CERTIFICATION

- RETROFTT SITUATION FOR ABWR

AJJ-6  10/23/92



ARWR DESIGN CERTIFTCATION
10/23/92 GE/NRC ABWR REVIEW

NUMARC ITAAC REYIEW: EXAMPLES QF REVISED MATERIAL

CTANNRY LIQUID CONTROL SYSTEM

CONTRNL RUILDING

CEENWATFER CONTROL SYSTEM

FLECTRICAL POWER DISTRIBUTION SYSTEM

AJJ-7  10/23/9?



ACTVITY

AARK 1)P STAGE 3
PER NUMARC

RESPOND TO NRC
ITAAC COMMENTS

GENRCMNUMARC
ITAAC MEETINGS
AND RESOLUTION

TIER ¥/ ITAAC
JERIFICATION
ND SUBMITTAL

ADDRESS DFSER
OPEN [TEMS

{INCL. SEVERE
ACCIDENT;

SAR VERIFICATION

SAR AMENDMENTS

COVER VERISICATION i ekt

ANU DFSER (TEMS
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ARWR DESIGN CERTIFICATION
10/23/92 GE/NRC ABWR REVIEW

PRIORITY LIST FOR EARLY
NOYEMBER NRC DISCUSSIONS

PPV AND INTERNALS
gl e

Ape
Dun

Pk

CTRCULATING WATER
AR rLIC

FMERGENCY N-6
CANTROL BULDING
STRYNG DAC

SITF PARAMETERS

AFNERIC ITEMS ON HOLD

SEPARATE GF/NRC INTERACTIONS ON HFE AND SOFTWARE DAC

AJJ-9 10/23/92



ARWR DESIGN CERTIFTCATION
10/23/92 _GE/NRC ABWR REVIEW

GE/NRC MIIST TNTTIATE INTENSIVE SYSTEM-BY-SYSTEM REVIEW
NF TIER 1 FNTRIES

| INF-BY-LINE REVIEWS: TAKE AS LONG AS IS NEEDED
- NSF STAGE 3 MARKUPS

- NNVEMBER, DECEMBER 1997

- Wni 0" SAN JOSF

- WEFD FULL-TIME MANAGEMENT PARTICIPATION

ARWR TIFR 1 SCHEPULES INFLUENCFD RY NUMARC/NRC
SESOLUTTAV NF GENERIC YSSUES

TARGET TS TO SUBMIT AGREED-TO VFRIFIED ABWR TIER 1 BY
2/28/9?

AJJ-10 10/23/92



ClIMMARY :

RACKGROUND:

ARWR NESIGN CERTIFTCATION
10/23/92_GE/NRC ABWR REVIEW

TREATMENT QF GENERIC ISSUES
INDUSTRY YIEW

TIFR 2 MECHANISMS (NOT TIER 1 ITAAC) SHOULD BE
USED FOR VERIFYING CERTAIN GENERIC ISSUES

£2 47 CALLS FOR SUBMITTA!L NF AN SAR COMPARABLE
Yro * PARY 50 FSAR

2 47 CALLS FOR ITAAC T0O CONFIRM AS-BUILT IS
™ ACCORDANCE WITH DESIGN CERTIFICATION

MOT EVERY ISSUE IN THF SAR NEED BRE THE
SUBJECT OF AN ITAAC

TWO TIERED DESIGN CFRTIFICATION IS
ACCEPTED (2/15/91 SRM)

n  TMPLEMENTATIO. OF TIER 3 IS VERIFIED BY
TTAAC

n  IMPLEMENTATION OF YIER 2 IS VERIFIED BY
THE QA PLAN CALLED FOR BY PARTS 52/50

IDEA OF A DISCIPLINED SIGN-AS-YOU-GO

PROGRAM TO CONFIRM IMPLEMENTATION OF
) TCENSEE COMMITMENTS IS GENERALLY ACCEPTED

AJ)  10/23/92



ARUR DESIGN CERTIFTCATION
10/23/9¢ GE/NRC ABWR REVIEW

TREATMENT_QF GENERIC ISSUES (CONT.)

CONCLUSION:

nA PLAN PLUS SIGN-AS-YOU-GO CAN BE USED TO
VFRTFY GFNERIC ISSUES

AJJ  10/23/92



PLANT SYSTEMS BRANCH COMMENTS
2.10.1 TURBINE MAIN STEAM SYSTEM

COMMENT ID: SPLB-2,10.1:1

List &l loads served by the MS system (e.g. SJAE) and sysiem layout (0.9
flaw rastrictors and MSIVs)

GE RESPONSE:

p‘f vOonda

COMMENY 1D: SPLB-2.10.1-2

4

‘\
Yiw

and ad [enkaradaikasim °f ol
osure speed against maximum Jitigrential

osure times are expecied to be faster under

pressure tends to ssat the valve

thp
s

oke rate testiig

start-up
COMMENT ID: SPLB-2.10.1-3

tertace resiraint




PLANT SYSTEMS BRANCH COMMENTS

. f > ' ™ s (inArludine nitracen AacCUMUIBIOT
‘Cf"r.‘)‘ S'.f%" ’: :. U‘Jle? a'C GUue 3 c'bv 4 \ wivy 'Y \ -'e aviv w3y s
d

for MSIVs and salety/telle! valves ang system Dranc

GE RESPONSE!

{ n ¢ ;L A ‘,4\ acCepie
'he Se v Class and O (i1 ! {f the Ol Lhe MSLs within the reactor
’ ‘ f 1} B ITA

building is discussed in the "Design Description” sectiof e NBS ITAAC
- ¥ ] ' 1 th

he Seismic Class and Quality Group of the pneumatic supply lines for the

) ™ 4
MSIVs and SRVs is not discussed the NBS ITAA(

GE RESPONSE:

Comment rejected. No changes will be made to the NBS ITAAC as a resull
' :)lt ’ .

1 MSLs hi drain lines to drain the MSLs during startup, before full

I he VioLl.h AVE QGrain nnes 0 Qrs . Vi lh QGNIINE M A I

; Wikt \') ’

E»t L \’.[V" 'q arver | \‘4/ thp ‘:(“.T" ;::.,‘\ ! moist Ie
arryove B! il power operation Also. the MSLs are insulated 10
imit the generati of condensate

Closure of the turbine stop valves on RPV high water level § initiates 8

reacior scran .8 Umits moisture carryover whern the steam separators

are flooded
COMMENT _ID: SPLB-2.10.1-6

Stato that the shutoff vaives will close In ¢ §eCONCS
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12/8/92
PLANT SYSTEMS BRANCH COMMENTS

2102 CONDENSATE FEEDWATER AND CONDENSATE AIR EXTRACTION
SYSTEMS

This section discusses 2 systems; the Condensate and Feedwater System
(CFS) and the Main Condenser Evacuation System (MCES).

CONDENSATE AND FEEDWATER SYSTEM
COMMENT 1D: S§PLB-2.10.2-
Provide drawing
GE RESPONSE:
Not appropriate for Tier 1 mate ial.
COMMENT 1D: SPLB-2.10.2-2
igentify all cooling loads (e.g. offgas, SJAE, gland steam)
OE RESPONSE:
Not‘lppropriato for Tier 1 material.
COMMENT 1D: SPLB-2,10.2-3
Discuss Isolation provisions and supporting ingtrumentation
GE RESPONSE:
This topic applicable to Nuclear Boiler System, Section 2.1.2.
COMMENT ID: SPLB-2.10.2-4
Discuss power supply for remote shutoff valve
GE RESPONSE:
This topic applicable to Nuclear Boiler System, Section 2.1.2.

COMMENT _ID: SPLB.2.10.2-8

18



PLANT SYSTEMS BRANCH COMMENT!

Igentify selsmic interface resiraini

OE RESPONSE:

e .

AR PSAAMIL o
’ - v,.,, “_‘r”‘,

COMMENT ID: SPLB-2.10.26
State ¢

GE RESPONSE:

COMMENT ID: SPLB-2.10.2.7

that the flow instrument §f

on of offgas on low Tow
GE RESPONSE:

Flow eement |8 shown
Descriptior

COMMENT IR: SPLB-2.10.2-8
ng of the pressure

GE RESPONSE

Al
¥y

(
pera

arity Desigr
DIty

COMMENT ID: SPLB-2.10.2-8

Indicate that the mechaniCal vatul
ragiation

GE RESPONSE
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PLANT SYSTEMS BRANCH COMMENTS

COMMENT ID: SPLB-2,10.2:10

Include the fact that hydrogen in the cilution stream is kept below 4% by
volume

GE RESPONSE:

Too detailed for Tier 1. No action taken.

COMMENT ID: SPLB:2.10.2-11

Show the hydrogen analyzers on the drawing

GE RESPONSE:

This leve! of detall is not appropriate for Tier 1 material.
2104 CONDENSATE PURIFICATION SYSTEM
COMMENT ID: SPLB-2.10.41

SPLB has no responsibllity for this system and should be removed ws the
primary review branch

GE RESPONSE

No GE action.

2107 MAIN TURBINE

COMMENT ID: SPLB-2.10.7-1

Clarify which valves trip and which modulate

GE RESPONSE:

Will add to Design Description *MSVs ang CiVs trip and CVs modulate".
COMMENT 1D: SPLB-2.10.7-2

Discuss hydrogen-protection features on the generator

R N N T 1




-

12/8192
PLANT SYSTEMS BRANCH COMMENTS

GE RESPONSE:

Not appropriate for Tier 1 material.

2109 TURBINE GLAND STEAM SYSTEM
COMMENT ID: SPLB-2.10.8-1

Provide a drawing

GE RESPONSE:!

A simplified SSAR drawing (10.4.2) will be provided.
COMMENT ID: SPLB-2.10.8-2

Include the blower exhaust rad monitor on the drawing
GE RESPONSE:

This will be included on simplified SSAR drawing provided for comment
SPLB-2.10.9-2.

COMMENT ID: SPLB-2.10.9-3

Clarify steam sources (auxiliary steam, main steam, process steam from
high-pressure heater drain tank vent header)

GE RESPONSE:

This will be clarified on simplified SSAR drawing provided for comment
SPLB-2.10.8-2.

COMMENT ID: SPLB-2.10.9-4
identity the cooling source for the concenser
GE RESPONSE:

This will be included on simplified SSAR drawing provided for comment
SPLB-2.10.8-2.

COMMENT ID: SPLB-2.10.8-5
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12/8/9
PLANT SYSTEMS BRANCH COMMENTS

Clarify how the steam source is changed on high radiation. Is it done
manually or automatically?

GE RESPONSE:
Too detalled for Tier 1 material and site specific.

COMMENT ID: SPLB-2.10.9:6

Include the fact that the system provides sealing steam for the turbine
stop and control valves and the combined intermediate valves

GE RESPONSE:

This will be included on simplified SSAR drawing provided for comment
SPLB-2.10.6-2.

21013  TURBINE BYPASS SYSTEM
COMMENT ID: SPLB-2.10,13-1

include statement that system can accommodate a fuli-load rejection
without lifting main steam safety/relief valves

GE RESPONSE:
No. SRVs will lift on full load rejection.

COMMENT 1D: SPLB-2.10.13-2

identify that turbine bypass valves (TBVs) close on loss o! vacuum, LOSP,
and loss of hydraullc pressure

GE RESPONSE:

This will be added tc Design Description.
COMMENT 1R: SPLB-2.10.13-3

State in description (and test) that valves open when steam pressure
exceeds preset pressure

'Y ma
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PLANT SYSTEMS BRANCH COMMENTS

GE RESPONSE:

This will be added to Design Description.
COMMENT 1D: SPLB-2.10.13-4

Include drawing

GE RESPONSE:

Not necessary - refer to 2.10.1 schematic.

COMMENT ID: SPLB-2.10.13-8

Ensure that all the high-energy lines associated with this system are
located In the Turbine Bldg (Turbine Bldg ITAAC)

GE RESPONSE:

OK - in Turbine Building ITAAC.

COMMENT ID: SPLB-2.10.13-8

State that piping up to and ingluding the TBVs are seismic Category 1 and
Safety Class 2 and that remainder of piping up to the condenser can
withstand an SSE

GE RESPONSE:

No - This piping is not safety-related.

2.10.21 MAIN CONDENSER

COMMENT IR: SPLB-2.10.21-1

include drawing

GE RESPONSE:

Too detailed - Not required in any SSAR (or Tier 1 material).

COMMENT ID: SPLB-2.10.21.2
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PLANT SYSTEMS BRANCH COMMENTS

Include important instrumentation on crawing (eonductivity, vacuum
monitor, rad monitor)

GE RESPONSE:

No - This in in Design Description.
COMMENT ID: SPLB-2.10.21.3

List all connections to condenser

GE RESPONSE!

This is not appropriate for Tier 1 material.

COMMENT 1D: SPLB-2.10.21-4

Include fact that system receives and collects condensate flows, removes
air and noncondensables, and removes hydrogen and oxygen

GE RESPONSE:

This is Included in Design Description,
COMMENT ID: SPLB-2.10.21-8

Incluge 4 minute con . asate retention capability
GE RESPONSE:

This is in Design Description,

COMMENT ID: SPLB-2,10.21-6

Include fact that maximum flood level is lese than grade if condensate
system should fail.

GE RESPONSE:
The CWS System, 2.10.23, is ficod limiting - clarify.
21023  CIRCULATING WATER
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PLANT SYSTEMS BRANCH COMMENTS

COMMENT ID: SPLB-2.10.23-1
indicate that system dumps heat 1o the power cycle heat sink.

GE RESPONSE:

COMMENT ID: SPLB-2.10.23-2
Where will the level switches be shown (the Turbine Bldg ITAAC)?

GE RESPONSE:

COMMENT _ID: SPLB-2.10.23-3

Indicate and show that the logic scheme minimizes potential for spurious
*high level system" isolation trips

GE RESPONSE:

Not Tier 1. This level of detail not appropriate for Tier 1 material.
COMMENT ID: SPLB-2,10.23-4

State that there will be features provided to prevent organic fouling
GE RESPONSE:

Not Tier 1. This level of doriil not appropriate for Tier 1 material.

COMMENT ID: SPLB-2.10.23-6

Identity that the system will function on low level in the power cycle heat
Bink

GE RESPONSE:

Not Tier 1. This level of detail not appropriate for Tier 1 material,

22
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PLANT SYSTEMS BRANCH COMMENTS
COMMENT ID: SPLB-2.10.23-6

include the fact that features are provided to maintain a minimum
circulating water temperature

GE RESPONSE:

Not Tier 1. This leve! of detail not appropriate for Tier 1 material.

COMMENT ID: SPLB-2,10.23-7

Ensure that all Turbine Building fiooding will be confined to the condenser
pit (Turbine Bullding ITAAC)

GE RESPONSE:

See Turbine Buliding Section 2.15.11.
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Division of Engineering Technology Comments
Comment 1D Comment/QE_Responss
COMMENT 1D DET-2.10.1-1
Jurbing Main Sicam S YSIEM

ABWR plant design has the main steam isolation valve leakage
f

irol system DI O} o rely on the use of an alternate leakage

and surface area in the main
j up and plate out the release

- v

damage. Therefore, these components are used

accident and are required to remain function
wn earthquake, The commitments that GE has

Section 3.2 of the SSAR and are summariz

Safety Evaluation Report for the ABWR, The

the ITAAC in Table 2.10.1 should be revised to

implemented in

rdance with

GFE RESPONSE:

COMMENT ID: DET-2.10.4.]

U sander te Purit atinnn Svetenm
SCOONMENIRLS DML RLINT S,Z...‘ACAu
address the
ility. GE should
irked-up page

|
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12/8/92

RADIATION PROTECTION BRANCH COMMENTS
BADIATION PRQTECTION BRANCH COMMENTS

1. Seatlon 2101 Twhine Maln Steam Syslem

COMMENT ID: RPB-2.10.11

The statf has reviewed Section 2.10.1, Turbine Main Steam System In the
Tier 1 Design Certification Material (TOCM) and finds that the design
description and its related ITAAC (Table 2.10.1) should Include (1) the
operability requirement of main steam drain valve from main control room
via essential power supply (Class IE), (2) the structural integrity
requirement for main steam lines, drain lines, and maln condenser for
their leak-tightness following a postulated LOCA.

GE RESPONSE:

COMMENT ID: RPB-2.10.1-2

The main steam lines from MSIV to the main condenser, Including the drain
lines, should be analyzed, and (3) using a seismic analysis 10 demonstrate
appropriate structural integrity for leak-tightness under SSE loading
conditions. The staff has provided a credit for iodine removal in the main
steam lines, drain lines, and condenser following & postviated LOCA and
accepted the ABWR design without 8 MSIV 1. akage control system. This Is
Open Itam 2.3.6-1.

GE RESPONSE:
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12/8/92
RADIATION PROTECTION BRANCH COMMENTS

0 Seciion 2.10.1 Turbing Main Steam System

SOMMENT ID: RPB-2.10.1-3

3.1 Add the following two certified design commitments in Table
2.10.1 as ITAAC items,

(I) the main steam drain valves are operable from the main control
room via essential power supply (class IE).

(2) the main steam piping from MSIV to the condenser iniet
includir.z the main steam drain pine Is analyzed 1o demonstrate
appropriate leaktightness under SSE loading conditions.

3.2 The basis for adding the above ITAAC items are that (/) the staff
has provided a credit for airborne radivactive lodine removal in the
main steam (and drain) piping and In the main condenser following a

postulated LOCA, and (2) the stafl accepted the ABWR design
without a MSIV leakage contro! system,

3.3 A marked-up copy of Section 2101 is enclosed.
incorporates comment 3.1

GE RESPONSE.
Agree to add.
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ACRS COMMENTS

COMMENT ID: ACRS
2.10.4-1 Section 2.10.4, page -1 and 2 (6/1/92)
Design Description. Page 2,104 -1, Third Paragraph, states:
The CP System is designed to Quality Group D.

Table 3.0, Page -5, the entry for 2.10.4 shows 3.3 Piping Design as not
applicable, Quality Group D requires piping designed to B31.1.

GE RESPONSE:

Section 3.3 Piping Design is not applicable to non-safety-related Quality Group
D. No change.
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ACRS COMMENTS

COMMENT ID: ACRS
2.10.7-1 Section 2.10.7, page -1 and -2 (6/1/92)

rage 2.10.7-2, Table 2.10.7, ITAAC doesn't include any coverage of
verification that LP rotors have been center-bored. See David A, Ward's
letter to James M. Taylor of April 13, 1992, Item 6 on page 4.

GE RESPONSE:

Too detalled for Tier 1. Center boring LP rotors is dependent on avallable
technology and should be at the discretion of vendor and customer. No action
taken.

COMMENT ID: ACRS
2.10.7-2 Section 2.10.7, page +1 and -2 (6/1/92)

Section 2.10.7 barely mentioned the Turbine Controls, Yet Section
10.2.8, Turbine Controls, says that the topic is covered in Section
2.10,7, Figure 2.2.7a Reactor Protection System, on Page 2.2.7-8,
provides a block ("C71 RPS") of four (4) input signal from turbine
1&C. The RPS ITAAC don't include verification of the 1&C for these
turbine inputs. Coverage is required somewhere.

GE RESPONSE:

The RPS ITAAC includes input signals from Turbine Controls, ITAAC 2.2.7,
{tam 3, simulation testing will verify that 1&C provides signal to RPS.
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COMMENT ID: ACRS

10.9-1 Secton 2,109, page

&b

esign as
to B31.1

ast Paragraph, states:

prevent excessive seal steam
' .




ACRS COMMENTS

COMMENT ID; ACRS

131 Section £.10

v

14 ' ||
13, page .

ncton of the Turbine Bypass System has the
potential to cause severe transients effects on the Reactor ( oolant
System. The coverage in Section 2.10.13 doesn't appear consistent with

™y

1 {1¢ {c\i:\;lt‘ %) "La_‘!»

’ ‘ Ty 4 ' W D y W lact " PO T (
"v"\.A»'Jll"‘\ 'l'] tion ’I’h" .: A1V 12 }‘ "L;;“dt,’d;-u‘112‘(\?1.!‘.1.\ 4

and last Paragraph, state respectivel)

"I

The TB System is designed to bypass nominally 33% of the rated

main steam flow to the condenser

Al AEAG LA
I'B System in conjunction with the reactor systems, provides
pability to shed 40% of the turbine-generator rated load

> .»"'ki‘

!

assumed in various transien

hese important
I'T' A A(

salvsad . .
analyses and sh

GE RESPONSE:
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2.10 Power Cycle
2.10.1 Turbine Main Steam System

210

Mr. C. Poslusny 11-H-3

Washington, DC 20555

Design Description

The Main Steam (MS) System (Figure 2.10.1) supplies steam genzrated in the
reactor to the turbine. This Tier 1 entry addreases that portion of the MS System
that ranges DETWeen, but-coes Aot thchader 1e-owiermmost Contalnir S wolaion:
vinives and dhe tebineswop- waives bul docs not lnclude, the selamic reial
downsiream or the outermost contaiument isolation valves and the turbine stop.
yalyea

The MS System is not required to effect or support safe shutdown of the reactor
or 10 perform in the operation of rector safety features; however, the MS System
is designed:

(11 T eomnply with applicable codesand sudards i ordel to-
accommodate operational stresses such as internal pressure and

dynamic loads without rsk-ekfallures, and-consequential-reiomesol
L sotivitwd ( blished Seromlimi

| To-accommodaisnomma and abnormal-eavirenmenial Wmis. Provide
alcakage path to the main condensens under selsmic conditons,

(8) With suitable access to permit inservice testing and inspections,

The MS System main steam piping consists of four lines from the selamic.

(AL AL Gutboard main steambine e swon-valves to the main turbine stop
valves. The header arrangement upstream of the turbine stop valves allows them
1o be tested on-line with minimum load reduction and also supplies steam to the
power cycle 2 udliaries, as required.

The MS Systemn is quality group D not safety related,
Inspections, Tests, Analyses and Acceptance Criteria

Table 2.10.1 provides a definition of the inspectiuns, tests, and/or znalyses,
together with associated acceptance criteria which sill be undertaken for the MS
System,

o8 1Rw:

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
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2.10.2 Condensste Fesdwater and Condensate Alr Extraction System

The Condensate Feedwater and Condensate Air Extraction System (CFDWA)
consists of two subsystems, the Condensate and Feedwater (CF) System and the
Main Condenser Evacuation System (MCES).

Condensate and Feedwater System
Design Description

The function of the Gondensaie-and Feedwaier «GF) (Figure 2.10.2a) System i
10 receive condensate {rom the condenser hotwells, supply condensate to the

cleanup system, and deliver highawarty feedwater to the reactory, stihe required:
Condensate is pumped from the main

condenser hotwell by the condensate pumps, passes through the feedwater
heaters to the feedwater pumps, and then ls pumped through the high pressure
heaters to the nuclear Steam Supply System.

The CF System boundaries considesed-here extend from the main condenser
outlet to {(but not including) the scond-belationvalve selamic resiraing outside
the containment and downstream of the oulermost isglation valve. The CF .
System consists of the piping, valves, heat exchangers, controls and
instrumentation, and the assoclated equipment and subsystems which supply the
reactor with heated feedwater in a closed steam cycle utilizing regenerative
feedwater heating

The CF System does not serve or support any safety function and has no safety
design basis. System analyses show that fallure of this system cannot compromise
any safetyrelated systems or prevent safe shutdown.

The CF Systern is designed to quality Group D nonsafery relaied,

Port £ l asstive-dust I hieldodasis
L e o

RN R Wl e

Relief discharges and operating vents are channeled through closed systems,

Operational system redundancy is provided with respect to feedwater heaters,
pumps, or control valves by using multistring arrangements and provisions for
isolating and bypassing equipment and sections of the system.

The majority of the condensate and feedwater piping consdercde-this peesen
is located within the turbine building which contains no safety-related
equipment or systems. ‘ ;

2102 Sk 12482
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Inspections, Tests, Analyses and Acceptance Criterla

Table £.10.24 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria which will be undertaken for the CF

System.,

Main Condenser Evacuation System
Deslgn Description

Noncondensabie gases ure removed-leom the powereyele bya[he Main
Condenser Evacuation (MCE) System (Figure 2 10.2b) «Fhe MGE-Sysiom
removes the hydrogen and oxygen produced by the radiolysis of water in the
reactor, and other power cycle noncondensable gases, and exhausts them to the
offgas systern during plant power operation, and to the turbine building
compartment exhaust system at the beginning of each startup.

The MCE System does not serve or support any safety function and has no safety
design basia,

The MCE System s designed to Quality Group D, Non-Safety Related

The MCE System consists of-awe-+00% capaciyr-double stage; of redundanl

steam jet air ejectors (SJAE) uniu (compleie-with-dntercondensess for power
plant operation, and a mechanical vacuum pump for use during startup. Fhe-las

Steam supply to the second-sage-ejecior SJAL is maintained at a minimum
specified flow rate to ensure adequate dilution of the hydrogen and prevent the

offgas from reaching the flammable Limit of hydrogen.

5 | flowed . I : i and Uod-iathe)
memmmw
WMM"INMHJWM

wwo-out-of three logiersShould the steam flow drop below acceptable limits for
effgas-siream dilution-the Qff-gas Systern will be jsolated.

The vacuum pump exhaust stream is discharged to the turbine building
compartment exhaust systern which provides for radiation monitoring of the

2 12482
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systern effluents prior to their release to the monitored vent stack and the
aumosphere.

The vacuum pump is tripped and its discharge valve ls closed upon receiving a
main steam high-high radiation signal,

Inspections, Tests, Analyses and Acceptance Criteris

Table 2.10.2b provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria which will be undertaken for the
MCE System.

2102 - AN
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2.10.4 Condensate Purification System
Design Description

The Condensate Purification (CP) System purifies and treats the condensate &
sequised to maintain reactor feedwater purity, using filtration to remove
insaluble S0UCS eomesion products, lon exchange to remove wluble solids from

condenser leakage and other impurities, and water treatment additions to
minimise reduce corrosion/erosion releases in the power cycle.

The CP Systern does not serve or support any safety function and has no safety
design basis,

The CP System s designed to Quality Group D ponsaletyrelaled standards.

The CP System consists of full flow high efficiency particulate filters followed by
full flow deep bed demineralizers.

it o e GO S

Vent gases and other wastes from the CP System are collected in radiauon
controlled areas and sent to the radwaste system for treatment and/or disposal.

The CP System is located in the {Jurbine bRuilding,, el PHREOE CQupIRe R
bt an wor-ubloet plantealeny

Inspections, Tests, Analyses and Acceptance Criteris

Table 2.10.4 provides a definition of the inspections, tesu, and/or analyses,
together with associated acceptance criteria which will be undertaken for the CP

System.

2104 3. 112082

.






112082

2104



 ABWR Design Document

2.10.7 Main Turbine
Des!gn Description

The main Turbine Generator (TG) System converts the energy in steam from
the nuclear steam supply system into electrical energy.

The TG System does not serve nor support any safety function and has no safety
design basis. However, the TG System is a potential source of high energy
missiles that could damage safety related equipment or structures.

The TG System is designed to prevent overspeed and thus Avinemise reducing
the possibility of high energy misslle generation from TG System moving pars.

The following component instrumentation, sonsrols and yalving redundancies
are employed to guard against overspeed:

(1) Main stop valves (MSV) /Control valves (CV) [MSVs urip/CVs
modulae],

(2) Intermediate stop valves/Intercept valves (CIV) [CIVa sripl,
(8) Primary speed control/Backup speed control.
(4) Fast acting solenoid valves/Emergency trip fluid system (ETS).

(5) Speed control/Overspeed trip/Backup overspeed trip.

pravided Lo the mals control rgom.

The TG System is enclosed within the Jurbine bBuilding, which contains no
safety-related equipment or structures. The turbine generator is orfentated
within the turbine building to be inline with the #Reactor and e{ontrol

bBulldings to miskmise reduce the potential for any high energy TG System
generated missiles from damaging any safetyrelated equipment or structures.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.10.7 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria which will be undertaken for the TG

System.

2107 -1 112382
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2109 Turbine Gland Steam System

2108

Design Description

The Turbine Gland Sealing (TGS) System (Figure 2.10.9) prevents the escape of
radicactive steam from the turbine shaft/casing penetrations and valve stems
and prevents air inleakage through subatmospheric turbine glands.

The TGS System consists of a sealing steam pressure regulator, sealing steam
header, a gland steam condenser, with two full capacity exhaust blowers, and the
associated piping, valves and instrumentation.

The TGS System does not serve or support any safety function and has no safety
design basis.

The TGS System is designed to Quality Group D standards nonsafety-related,

e e andtate s oot ) e e el :
and-atwharioveli The TGSS steam supply shewd will be switched to the auxiliary
source. if the discharge steam radiation level exceeds setpoint,

Relief valves on the seal steam header prevent excessive seal steam pressure,
Inspections, Tests, Analyses and Acceptance Criterls

Table 2.10.9 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria which will be undertaken for the
TGS System.

ol 112382
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2.10.13 Turbine Bypass System

Design Description

The Turbine Bypass (TB) System provides capability to discharge main steam
from the reactor directly to the condenser to minimize step load reduction
transients effects on the reactor coolant system. The system is also used to
discharge main steam during reactor hot standby and cooldown operations.

The TB System does not serve or support any safety function and has no safety
design basis. The TB System b designed to Quality Group D nonsafery related,

enesgy-lines-ob4The TB System ase jg located in the turbine building and-ne-

Inspections, Tests, Analyses and Acceptance Criterie

Table 2.10.18 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria which will be undertaken for the TB
System.

3 11/2382
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2.10.21 Main Condenser
Design Description

The main condenser is designed to condense and deaerate the exhaust steam
from the main turbine and provide a heat sink for the Turbine Bypass (TB)
System.

The main condenser does not serve or support any safety function and has no
safety design basis 1 6, DO, Gt il Brbeatidy bhtrerii W

Since the main condenser operates at a vacuum, amy leakage is into the shell side
of the main condenser. Tubeside or circulating water inleakage is detected by
measuring the conductivity of sample water extracted beaeath the tube bundles.
In addition, conductivity is contimweowsly monitored at the discharge of the
condensate pumps and alarms provided in the main control room.

11RI%2




 ABWR Design Document

The main condenser potential for flooding is less than the Circulating Water
(CW) System and, consequently flooding protection is the same as the CW
System (2.10.28). Condenser pressure indlcators are located above deaign basla

any porenaal flood level

WWM‘WM
MM“MM

Inspections, Tests, Analyses and Acceptance Criterla

Table £.10.21 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria which will be undertaken for the
main condenser.

3 e
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2.10.23 Clroulating Water System

200

Design Description

The Circulating Water (CW) System (Figure 2.1023) provides a continuow
supply of cooling water to the main condenser 1o remove the heat rejected by
the turbine cycle and auxiliary systems.

The CW System does not serve Or support any safety function and has no safety
design basis,

To prevent flooding of the turbine building, the CW System is designed to
automatically solate in the event of gress system leakage. The circulating water
pumps are tripped and the pump and condenser valves are closed in the event
of a system isolation signal from the condenser area high-high level switches. A
condenser area high level alarm is provided in the main control room.

MWWM“‘M’“MH. T

The CW Sys'em is designed 10 and-construcied-in-ascerdanes with Quallty
Group D epecificasons non-salety related.

WMWMM
(1) intake-scresnsiocaiod-in o toreen-hrouse
B
B Condenser waierbones
) Pipiagandalves
& Tubssideob : :
) Worer bon-fil-and drain subemiom
inspections, Tests, Analyses and Acceptance Criterla

Table 2.10.28 provides a definition of the inspection’, tests, and/or analyses,
together with associated scceptance criteria which will be undertaken for the

CW System.
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