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IMEMORANDUM FOR: Robert A. Gramm, Leader
Independent GE ABWR ITAAC Review Group (IIRG) ;

FROM: Kristine M. Shembarger, Project Manager
Standardization Project Directorate !

Associate Directorate for Advanced Reactors
and License Renewal, NRR

SUBJECT: FINAL REPORT TO DOCUMENT THE DISPOSITION OF THE IIRG COMMENTS
ON THE GE NUCLEAR ENERGY (GE) ADVANCED BOILING WATER REACTOR
(ABWR) INSPECTIONS, TESTS, ANALYSES, AND ACCEPTANCE CRITERIA
(ITAAC)

Over the past few months, the staff has (1) reviewed the comments on the ABWR
ITAAC and SSAR that resulted from the IIRG effort, (2) forwarded comments to
GE where review and disposition by GE was warranted, (3) met with GE to
resolve the comments, and (4) prepared a report for the IIRG documenting the
staff's and GE's resolution of the comments.

Enclosure 1 contains the report that documents closure of all IIRG comments.
Enclosure 2 contains the comments forwarded to GE and GE's disposi+ on, which -

'
is referenced in Enclosure 1.'

If you have any questions on the report, please contact me at 504-1114.
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Kristine M. Shembarger, Project Manager ;
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INDEPENDENT REVIEW GROUP COMMENTS REQUIRING DISPOSITION BY GE

Section 2.1.1 Comment No. 1

Comment:

Table 2.1.la specifies tolerances for RPV dimensions. Has GE evaluated the
impact of adverse accumulation of these tolerances on SSAR Chapter 6.0 and
15.0 analyses?

Resolution:

The tolerances are based on GE's experience in RPV design changes that have
been made to previous RPV models. This statement has been included in the
SSAR in Amendment 34 (Ch. 6 & 15), indicating that tolerances do not affect
the safety analyses.

Section 2.1.1 Comment No. 2

Comment:

Add in the paragraph (page 2.1.1-3) that discueses fracture toughness, the
,

requirement that the minimum USE value shall be 6.9 kg-m throughout the life '

of the RPV. (Ref. 10CFR50, App. G)

Resolution:

Disagree. GE has already calculated the USE at EOL with adequate margins.
*

10 CFR 50 App. G is still applicable to ABWR throughout its RPV life.

Section 2.1.1 Comment No. 3

Comment:

Is the RPV design life parameter not Tier 1 info?

Resolution: !

Yes. The 60-year design life for the RPV is not Tier 1 info.

Section 2.1.1 Comment No. 4

Comment:

Correct typographical error on attached page 5.3-7 of SSAR.

Resolution:

GE agreed to make the changes.

Enclosure 1
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Second Capsule: After 20 effective full-power years.a

Third Capsule: With an exposure not to exceed the peak EOL fluence.e

Fourth Capsule: Schedule determined ba.wd on results of first two capsules pers

ASTM E 185, Paragraph 7.6.2 (see Section 5.3.4.2 for additional capsule
requirements). Fracture toughness testing ofirradiated capsule specimens will be in
accordance with requirements of ASTM E-185 as called out for by 10CFR50
Appendix H.

5.3.16.2 Neutron Flux and Fluence Calculations

A description of the methods of analysis is contained in Subsections 4.1.4.5 and 4.3.2.2.

5.3.1.6.3 Predicted Irradiation Effects on Beitline Materials

Transition temperature changes and changes in upper-shelf energy shall be calculated
in accordance with the rules of Regulatory Guide 1.99. Reference temperatures shall be
established in accordance with 10CFR50 Appendix G and NB-2SSO of the ASME Code.

Since weld material chemistry and fracture toughness data are not available at this time,

D the limits in the purchase specification were used to estimate worst case irradiation
effects.

These estimates show that the adjustedpefw ce temperature at end-of-life is less than
34*C, and the enderlife USE excee s 69 kg-m see response to Question 251.5 for the 64, I

calculation and analysis associated wi . Thirestimate).

5.3.1.6.4 Positioning of Survelliance Capsules and Methods of Attachment
Appendix H.li B (2)

The surveillance specimen holders, described in Subsections 5.3.1.6.1 and 3.9.5.1.2.10,

are located at different azimuths at common elevation in the core beltline region. The
locations are selected to produce lead factor of approximately 1.2 to 1.5 for the inserted
specimen capsules. A positive spring-loaded locking device is provided to retain the
capsules in position throughout any anticipated event during the lifetime of the vessel.
The capsules can be removed form and reinserted into the surveillance specimen
holders. See Subsection 5.S.4.2 for COL license information requirements pertaining
to the surveillance material, lead factors, withdrawal schedule and neutron fluence
levels.

~

In areas where brackets (such as the surveillance specimen holde:r brackets) are located,
addidonal nondestructive examinations are performed on the vessel base metal and

D
stainless steel weld-deposited cladding or weld-buildup pads during vessel manufacture.
The base metalis ultrasonically examined by straight-beam techniques to a depth at
least equal to the thickness of the bracket beingjoined. The area examined is the area

Reactor Vessel- Amendment 32 E.3 7
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Section 2.1.2 Comment No. 1

Comment:

Fig 2.1.2b: The piping symbol for the drain line piping (shown horizontally
inside the outside the containment) is NNS though this piping is Class 1.
This should be corrected.

Resolution:

GE agreed to make the changes.

Section 2.1.2 Comment No. 2

Comment:

The design description for the ADS states that the high drywell pressure
bypass timer is less than or equal to 8 minutes which is in conflict with SSAR
Table 6.3-1 which shows this value to be 18 mins.

Resolution:

GE agreed to make the changes to the SSAR as described in the enclosure.

1

Section 2.1.2 Comment No. 3
J

Comment:

In the Section "Other Provisions", the first sentence indicates that ASME )Class 3 equipment shown in Fig. 2.1.2c is non Seismic Category I. Why? What '

are the differences between Seismic classes A,, A, and B shown SSAR Fig.
1.7-1, Sheet 2 ?

Recolution.

It is permissible for equipment to be Class 4D (NNS) and non Seismic
Category 1 while also being ASME Code Class 3. The seismic classes are
primarily for consistency with Japanese design <riteria. From NRC's
standpoint, they are all Seismic Class I and acceptable.

i
iSection 2.1.2 Comment No. 4

Comment:

In Fig. 2.1.2b and 2.1.2e, the temperature element should be shown as T, not |

TE, or the symbol for temperature in App. A should be changed to TE.
1

Resolution:
'

GE agreed to make the changes &a described in the enclosure.

i

- _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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|Section 2.1.2 Comment No. 5

Comment: -

i

!All figure numbers in Table 2.1.2 and some figure numbers in the description
are incorrect.

.

'

,

i

Resolution: |

-!
GE agreed to make the changes. ;

Section 2.1.2 Comment No. 6 !
,

!

Comment: |

In the ITA column for entry #6, the word " conducted" should be added after |"...MSIV will be ..." i
!

Resolution:
|

GE agreed to make the changes. }

Section 2.1.2 Comment No. 7 i

fComment:

i
The design description (page 2.1.2-4) should include the requirement that the

,

maximum elapsed time between receiving the overpressure signal at the valve !
actuator and actual start of SRV motion will not exceed 0.1 sec (SSAR |

5.2.2.4.1) and be verified by an ITAAC entry.
!

Resolution: '

'
,

GE agreed to make the changes. ' ;
i
,

Section 2.1.2 Comment No. 8 ,

i

-Comment: '

.

Are the tests for MSIVs, MOVs, and CVs described in ITAAC entries 6, 21, and !

22 performed essentially at ambient temperature, no pressure and no flow '

conditions during preop testing?
|

Resolution:
i

No - tests are performed at conditions that can be reached during preop ;testing.
:

. :f
4

!
!

i
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Section 2.1.2 Comment No. 9
,
.

Comment:

The SRV discharge line vacuum breakers listed as active valves in SSAR Table |
3.9-8 are not shown in Fig. 2.1.2b. '

Resolution:

The SRXB and SCSB reviewers made the judgement that the vacuum breakers are
not very significant and therefore do not warrant inclusion in the Tier 1
document.

.



r-
l

Section 2.1.3 Comment No. 1

Coment:

The minimum dry rotating inertia (17.5 Kg-m2) of the RIP stated in the design ;

description conflicts with the value of 19.5 kg-m2 stated in SSAR Table 5.4-1.
The description and ITAAC entry #4 should be revised.

Resolution:

GE agreed to make the changes to the SSAR.

.
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Section 2.2.1 Comment No. 1 -j

|Coment:

Figure 2.2.1 "PCS" not defined in design description. Three "PCS" acronyms |
exist. :

1

Resolution: I
i

|No action needed. 2.2.11 defines PCS.

5
Section 2.2.1 Comment No. 2 !

- ;

Coment -

i
Figure 2.2.1 "APR" not defined in design description. ]

:

Resolution: [

No action needed. 2.2.9 defines APR.
||

Section 2.2.1 Comment No. 3
i

Coment: j
'

ITAAC design commitment #4 references " automatic thermal power monitor.".
Design description (2) describes a " automatic thermal limit monitor" and SSAR |
7.7.1.2.1 references an " automatic thermal limit monitor, page' 7.7-15. The i
terms need to be made consistent. ITAAC #4 should read " automatic thermal ;

power limit". !

i
Resolution- !

GE agreed to make the changes. >
!

!
rSection 2.2.1 Comment No. 4 |
,

Coment: j

Software development / control is not addressed in the ITAAC. !
'!

Resolution: |
[

No action needed. It is addressed in 3.4 j
!
t

-b
;

I
,
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Section 2.2.1 Comment No. 5

Comment:

" rod action and position information system- RAPI" is referenced in TS Page
3.1-7, 17 Action statements and 7.7.1.2.1. as used to enforce rod blocks from
the ATLM. Not referenced in ITAAC or design description.

Resolution:

No action needed. This remains in Tier 2, since it is not a safety
significant detail. The rod withdrawal function is in Tier 1.

Section 2.2.1 Comment No. 6

Comment:

RCIS is stated to be single failure proof with regards to ARI. Does this
include common mode failure of software or microprocessor? The design
description states that RCIS processors are redundant with single controllers
for each FMCRD. SAR 7.4-18

Resolution:

No action needed (See comment #7). There is no statement as " single-failure
proof". Redundant microprocessors provided. See ITAAC #2.

Section 2.2.1 Comment No. 7

Comment:

The wording for SAR section 7.4.2.1.2 (1) is not clear. Is the intent to
state that any single failure will cause at most only one operable control rod
insertion failure (page 7.4-18)? The sentence requires clarification.

Resolution:

GE agreed to make the appropriate changes as described in the enclosure.
,

|



Section 2.2.2 Comment No. 1

Comment:

The design description for the switches that detect separation of the FMCRD
piston and ball nut need to be identified as Class IE (see attached mark-up).
Reference SSAR section 4.6.2.2.6 page 4.6-9.

Resolution:

NRC agreed with GE disposition.

Section 2.2.2 Comment No. 2

Comment:

The control room alarm for the level switch in the accumulator should be
mentioned in the design description (see SSAR 4.6.1.2.3 (3) page 4.6-12).
This alarm should be listed in CDM Table 2.7.la.

Resolution:

This alarm is not safety significant enough for inclusion in the Tier 1
document. There are only sixty alarms included in Tier 1.

Section 2.2.2 Comment No. 3

Comment:

The design description should be corrected as shown in the attached mark-up.

Resolution:

GE agreed to make the changes.

Section 2.2.2 Comment No. 4

Comment:

The electrical separation between Class IE and non-lE is not addressed in
ITAAC Item 9 for the power to the FMCRDs. Suggest that appropriate portions
of ITAAC item 8 that deal with electrical separation be copied into DD, ITA,
and AC for Item 9.

Resolution:
|

NRC agreed with GE disposition.
!

l
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2.2.2 Control Rod Drive System

Design Description

The Control Rod Drive (CRD) Systen. controls changes in core reactivity during power
operation by movement and positioning of the neutron absorbing control rods within
the core in fine increments in response to control signals from the Rod Control and
Information System (RCIS). The CRD System provides rapid control rod insertion
(scram) in response to manual or automatic signals from the Reactor Protection System {
(RPS). Figure 2.2.hhows the basic system confipration and scope.

vM fo t.rcad Z . 2 . 7_
The CRD System consists of three major elements: (1) the electro-hydraulic fine motion
control rod drive (niCRD) mechanisms, (2) the hydraulic control unit (HCU)
assemblies, and (S) the control rod drive hydraulic system (CRDHS). The RfCRDs
provide electric-motor-driven positioning for normalinsertion and withdrawal of the
control rods and hydraulic-powered rapid control rod insertion (scram) for abnormal
operating conditions. Simultaneous with scram, the RfCRDs also provide electric-
motor dnven run-in of control rods as a path to rod insertion that is diverse from the
hydraulic-powered scram. The hydraulic power required for scram is provided by high
pressure water stored in the individual HCUs. An HCU can scram two niCRDs. It also

provides the flow path for purge water to the associated drives during normal operation.
The CRDHS supplies pressurized water for charging the HCU scram accumidators and
purging to the FMCRDs.

There are 205 niCRDs mounted in housings welded into the reactor vessel bottom
head. The niCRD has a movable hollow piston tube that is coupled at its upper end,
inside the reactor vessel, to the bottom of a control rod. The RfCRD can move the

control rod up or down over its entire range, by a ball nut and ball screw driven at a
speed of 30 mm/sec 10% by the electric stepper motor. In response to a scram signal,
the piston inserts the control rod into the core hydraulically using stored energy in the
HCU scram accumulator. The scram wateris introduced into the drive through a scram
inlet connection on the BfCRD housing, and is then discharged directly into the
reactor vessel via clearances between afCRD parts. The average scram times of all
BfCRDs with the reactor pressure as measured at the vessel bottom below 76.3

2kg/cm gare:

Percent Insertion Tirne (sec)

10 5 0.42

40 5 1.00
~

,

ControtnodDrive System 2.2.2. t

Pm
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0-
Percent Insertion Thne (sec)

60 $ 1.44

100 s 2.80

These times are measured starting from loss of signal to the scram solenoid pilot ulves -

in the HCUs.

The RfCRD has an electro-mechanical brake with a minimum holding torque of 5 kg-
m on the motor drive shaft and a ball check nlve at the point of connection with the

~'

,
scram inlet line. el ' "^ ^ M - V-= ;=-- 3- - - -

ekss \e,
Two edundant and sepaiate switches in the RfCRD detect s antion of the hollow
iston from the ball nut. Japchte h ps Wen W MS '

$e cOAsions 6e %cx swiWs .
There are 103 HCUs, each ofwhich provides water stored in a pre <harged accumulator
for scramming two niCRDs. Figure 2.2.2 shows the major HCU components. The
accumulator is connected to its associated niCRDs by a hydraulic line that includes a
scram valve held closed by pressurized control air. To cause a scram, the RPS provides
a signal to de. energize the scram solenoid pilot valve (SSPV)that vents the control air
from the scram valve, which then opens by spring action. Loss of either electrical power
to the SSPV or loss of control air pressure causes scram. A pressure switch detects low
accumulator gas pressure and actuates an alarm in the main control room.

The CRD System also provides alternate rod insertion (ARI) as a means of actuating
hydraulic scram when an anticipated transient without scram (ATWS) condition exists.
Following receipt of an ARI signal, solenoid valves on the scram air header open to
reduce pressure in the header, allowing the HCU scram valves to open. The control rod
drives then insert the control rods hydraulically.

The CRDHS has pumps, valves, filters, instrumentation, and piping to supply
pressurized water for charging the HCUs and purging the FMCRDs.

The CRD System components classified as safety-related are: the HCU components
required for scram; the Bf CRD components required for scram; the scram inlet piping;
the niCRD reactor coolant primary pressure boundary components; the Rf CRD brake
and ball check valve; the intemal drive housing support; the FMCRD separation
switches; and the HCU charging water header pressure instrumentation.

The CRD System components classified as Seismic Category I are: the HCU components
require d for scram; the FMCRD components required for scram; the scram inlet piping;
th e Rf CRD reactor coolan t primary pressure boun dary components; the FM CRD brake j

!

l

2.2.2-2 Control Rod Drive System

I
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and ball check valve; the internal drive housing support; the BfCRD separation
switches; and the HCU charging water header pressure instrumentation.

Figure 2.2.2 shows the ASME Code class for the CRD System piping and components.

The CRD System is located in the Reactor Building. The RfCRDs are mounted to the
reactor vessel bottom head inside primary containment. The HCUs and CRDHS
equipment are located in the Reactor Building at the basemat elevation.

Each of the four divisional HCU charging header pressure sensors are powered from
their respective divisional Class IE power supply. Independence is provided between
the Class IE divisions for these sensors and also between the Class IE divisions and non-
Class IE equipment.

For their prefe Ted source of power, the Rf CRDs are collectively powered from one
Class 1E division; for their alternate source of power, they are collectively power ed from

one non-Class IE Plant Investment Protection (PIP) bus.

The hydraulic portion of the CRD System which performs the scram function is
physically separated from and independent of the Standby Liquid Control System.

The CRD System has the following alarms, displays, and controls in the main control
room:

(1) Alarms for separation of the hollow piston from the ball-nut and low HCU
accumulator gas pressure.

(2) Parameter displays for the instruments shown in Figure 2.2.2.

(3) Controls and status indication for the CRD pumps and flow control nives g
shown on Figure 2 2.

2.
(4) Status indication for the scram valve position.

The following CRD System safety-related electrical equipment are located in either the
Reactor Building or primary containment and are qualified for a harsh emironment
the HCU charging header pressure instrumentation, the scram solenoid pilot valves,
and RfCRD separation switches. *

The check valves (CVs) shown inside the HCU boundary on Figure 2.2.2 and the
RfCRD ball check valves have active safety-related functions to close under system ;

pressure, fluid flow, and temperature conditions. !

The piping and components of the CRD pump suction supply, which extends from the i

CRD System interfaces with the Condensate Feedwater and Air Extraction (CFCAE)

|

Control Rod Drive Syttem 2.22 3

!

|
--
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O Oh C @C/
p Table 2.2.2 Control Rod Drive System (Continued) h L

k inspections, Tests, Analyses and Acceptance Criteria tan

& Design Commitment inspections, Tests, An' lyses Acceptance Criteriaa r

6. Two redundant and separate switches in 6. Tests of each as-built FMCRD will be 6. Both switches in each FMCRD detectthe FMCRD detect separation of the conducted. separation of the hollow piston from the
=

h hollow piston from the ball nut. :
ball nut. '

S
!7. Following receipt of an ARI signal, 7. Tests will be conducted on the as-built 7. Following receipt of a simulated ARI |solenoid valves on the scram air header ARI valves using a simulated actuation signal, solenoid valves on the scram air

open to reduce pressure in the header, signal. header open to reduce pressure in the
,

allowing the HCU scram valves to open. header, allowing the HCU scram valves to I
,

open. I
8. Each of the four divisional HCU charging 8. -

- 8. N'

header pressure sensors are powered ), , be conducted i The test signal exists only in the Classfrom their respective divisional Class 1E .

5v 1E Division under test.chargingweter-header spower supply. For the four HCU charging
providing a test signalin only one * *

'. dependence is provided between Clas
"-W

m . E """* * Class 1E division at a time. N S
$

-
__ _-1E divisions, and between Class 1E ~lnspections of the as-instal Physical separation or electrical ;;|.

(divisions and non-Class 1E equipment.
c!=ra.Jng water ha=dar ~ lass isolation exists between Class 1E R
1E divisions will be conducted. divisions. Physical separation or 4

electrical isolation exists between
these Class 1E divisions and non-
Ctqpment.

9. For their preferred source of power, the 9. Inspections of the as-built CRD System 9. For their preferred source of power, the '
FMCRDs are collectively powered from will be conducted. FMCRD motors are collectively powered
one Class 1E divisiun; for their alternate from one Class 1E division; for their,

source of power, they are collectively alternate source of power, they are
powered from one non-Class 1E PIP bus. Y co!! actively powered from one non-Class n

1E PIP bus. g
10. Main control room alarms, displays and 10. Inspections will be performed on the 10. Alarms, displays and controls exist or can (controls provided for the CRD System are main control room alarms, displays and be retrieved in the main control room as y

defined in Section 2.2.2. controls for the CRD System, defined in Section 2.2.2. g.

E
$. |,
n. -

|
|
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Section 2.2.3 Comment No. 1

Comment:

ITAAC verification is needed for three element control mode discussed in the '

design description. Proposed insertion for Table 2.2.3 is the following:

Design Commitment: At high FW flow, the FDWC system controls FW flow in
automatic / manual three-element modes, using RPV water
level, steam flow, and FW flow.

Inspections, Test and Analysis: Tests will be performed by simulating an
increase / decrease in RPV water level or
steam flow.

Acceptance Criteria: A signal to increase / decrease FW flow (corresponding
to the input signal) will occur to maintain RPV water
level.

Resolution:

GE did not agree. (See GE's response to comment in enclosure.)

NRC agreed with GE's disposition.

:

|

!
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Section 2.2.4 Coment No. 1

Coment:

SSAR Table 14.3-6 ATWS Analysis, has a non-defined term for ATWS on SSAR page
14.3-38: Manual ARI/FMCRD Run-in Signals. A review of SSAR Chapter 7 did not
provide clarification. Is this signal fully tested in ITAAC? Where is the
associated logic described?

Resolution:

See SSAR App. 15E.

.

I

_ _ _ _ _ _



.

Section 2.2.5 Comment No. 1

Comment:

Design description 2.2.5 states that the SRNM monitors neutron flux up to 15%
of rated power. The SSAR 7.2.1.1.4.2 states that the SRNM monitor flux to 10%
of rated power. SSAR section 7.7 has 15% as the range. Revise 7.2.1.1.4.2.

Resolution:

GE agreed to make the changes as described in the enclosure.

Section 2.2.5 Comment No. 2

Comment:

The SSAR 7.2.1.1.4.2 does not list OPRM Oscillation Power range monitor
reactor trip signal. Listed in design description 2.2.5, ITAAC and TS.
Modify the SSAR to add the OPRM function in SSAR section 7.2.

Resolution:

GE agreed to make the changes.

Section 2.2.5 Comment No. 3

Comment:

SSAR 7.2.1.1.4.2 lists trips for the SRNM as upscale, short period, and SRNM
inoperative. The design description ITAAC and TS list trips as high neutron
flux and short period with the TS listing SRNM inop as well.

Resolution:

No action needed. SRNM upscale is for high neutron flux.

Section 2.2.5 Comment No. 4

Comment:

SSAR 7.2.1.1.4.2 lists the APRM range as "a few percent to greater than
reactor rated power." Design description 2.2.5 states that range is power
range up to 125% of rated power. ITAAC does not list the stated range of this
instrumentation.

Resolution:

No action needed. Only the trip setpoints are tested by ITAAC. The range
remains in Tier 2 because it is not safety significant.
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;

Section 2.2.5 Comment No. 5 j

Comment:

The design description 2.2.5 and ITAAC lists the APRM trips as high neutron !
flux trip, simulated thermal power trip, rapid core flow decrease trip signal,
and a core power oscillation trip signal. SSAR lists the trips as high
neutron flux, high simulated thermal power, APRM inoperative end reactor |
internal pump trip. TS adds oscillation power range monitor te SSAR listing. ;

Resolution:

(Task Group:) Request GE to add the OPRM trip function in SSAR Section 7.2. f
(Comment 2 above).

GE agreed to make the changes.

Section 2.2.5 Comment No. 6

Comment: !

The SRNM includes as interlock signal (ATWS permissive) to the safety system
logic and control (SSLC) that indicates whether the SRNM power level is above
a specific setpoint and provides a permissive signal to the SSLC for ATWS
mitigation (auto SLC actuation). Discuss whether the source range permissive
is intended only for SLC or also includes end-of-cycle recirc pump trip.
Discuss the impact of a common mode failure of the SSLC upon the automatic
functional requirements of SLC and EOC recirc pump trip (see 50.62 (4) and
(5). Although 50.62 does not require diversity with regard to E0C and SLC the |
ABWR arrangement seems to consolidate these functions to a greater extent than

;

previous plants. Based on the above is the intent of 50.62 still met with the !

proposed ABWR system arrangement?

tResolution:

No action needed. "SRNM not downscale" interlock in the ATWS logic in SSLC is
i

for SLC and FW runback-no interlock to E0C-RPT. (See Figure 15E-1 and Figure
15E-2 in the SSAR) ATWS logic cards in SSLC are functionally independent and
diverse from the circuitry in RPS (see CDM item 3.4). E0C-RPT inputs to the i
RFCS while SLC initiation is from ATWS logic cards in the SSLC. The design
meets the requirements of 50.62.

|

!
t

)
|
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Section 2.2.6 Comment No. 2

Comment:
,

'

The ITAAC does not verify the prime function of the RSS of being able to
control plant equipment from outside the MCR. Pre-op test 14.2.12.1.8 will
verify RSS control of pumps and valves to establish flow path. Equivalent
testing needs to be incorporated in ITAAC Table 2.2.6.

Resolution:

Not necessary - see ITAAC 2. ITA for continuity check is sufficient, since
the functional test of all components in the system are performed using the '

controls in the MCR. This functional test in combination with the continuity
check, will verify the primary function of the RSS.

1
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,

Section 2.2.7 Comment No. 1

Comment:
'

Reactor Protection System design description 2.2.7 does not list a reactor
trip for high main steamline radiation. ITAAC states that a simulated process
variable input will be used (as listed in 2.2.7 and figure 2.2.7a) to test the
RPS channel inputs.

Resolution:

GE did not agree. (See GE's response to comment in enclosure.)

NRC agreed with GE's disposition.

Section 2.2.7 Comment No. 2

Comment:

The SSAR 7.2.1.1.4.2 does not list OPRM as an initiating condition. (This
comment was previously provided to GE for inclusion in Amendment 33.)

Resolution:

GE agreed to make the changes.

Section 2.2.7 Comment No. 3

Comment:
,

t

Item 7 of ITAAC 2.2.7 provides for inspection of main control room displays
and controls as defined in section 2.2.7 of the design description. A
reference to required controls or displays is lacking in the design

,

description.

Resolution:

No action needed. Displays and controls are defined in Figure 2.2.7a and in ;

the last paragraph of 2.2.7 design description.

!

|

|

|
1
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Section 2.2.7 Comment No. 4

Comment:
,

For ATWS mitigation systems included with SSL, confirm that logic and
actuation device power for these systems is independent from the reactor trip
system supplies and that the possibility of common mode failure of shared
instrument and sensor channel supplies is addressed.

Resolution:

No action needed. These statements are provided in CDM 3.4.

Section 2.2.7 Comment No. 5

Comment:

For manual actuation of ATWS function confirm that manual actuation is not
interfaced with the SSLC source range ATWS (or APRM) permissive. It appears
that the permissive is active for both automatic and manual actuation.

>

Resolution:
,

No action needed. NMS provides direct imput is ATWS logic in the SSLC. This
information is provided in SSAR Chapter 15 and CDM 2.2.5.

Section 2.2.7 Comment No. 6

Comment:
I

Figures 2.2.7a and 2.2.7b use solid and dotted lines for signal flow. No
description or legend is provided.

Resolution:

GE reviewed the figures and proposed changes as indicated in the enclosure.

NRC agreed with GE's disposition. '

|

|
|

- - - - __ --- - . _ - _ - - - - . . - _ .
-



Section 2.2.8 Comment No. 1

Comment: ,

The design description (2nd para) states 2 MG sets, each of which supplies 3
of 10 ASDs power 10 RIPS. Clarify how the other 4 ASDs (and 4 associated
RIPS) are powered, the description should be consistent with SSAR figure
8.3-1.

Resolution:

GE agreed to make the changes as described in the enclosure.

Section 2.2.8 Comment No. 2

Comment:

The design description states RFC operates in either manual or auto control
mode. An ITAAC verification is warranted for this aspect.

Resolution: -

No action needed. Configuration check only in Tier 1. Operation in manual is
Tier 2, because it is not a safety significant detail to be functionally
checked.

P

|

|

|
|

|

;
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Section 2.2.9 Comment No. i

Comment:
,

Figure 2.2.9 lists TCS, RCIC, and RFC systems but design description does not
define these abbreviations.

Resolution:

GE agreed to make the changes as described in the enclosure.

Section 2.2.9 Comment No. 2

Comment:

Chapter 7 Appendix 7B " Implementation Requirements for Hardware / Software
development", first paragraph, last sentence appears incomplete. See
attached. (This comment was previously provided to GE for inclusion in
Amendment 33.)

Resolution:

GE agreed to make the changes as described in the enclosure.

Section 2.2.9 Comment No. 3

Comment:

Section 7.7.1.5.2, Power Generation Control Subsystem, states that the PGCS
issues reactor command signals te the "APR". APR is not defined.

Resolution:

GE agreed to make the changes as described in the enclosure.

Section 2.2.9 Comment No. 4

Comment:
'
,

7.7.1.5.3 Safety Evaluation, references 7.7.1.5.1 as providing the explanation
of PGCS signals to the APR system. The correct reference might be 7.7.1.5.2.

Resolution:

GE agreed to make the changes as described in the enclosure.

!
,

1



Section 2.2.9 Comment No. 5

Comment:

In 7.7, Control Systems not Required for Safety, the system list is
inconsistent with the system included in Chapter 7.7. See attached.

Resolution:

GE agreed to make the changes as described in the enclosure.

|
!

|

I

|
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7B Implementation Requirements for Hardware / Software
Development

This section defines the requirements to be met by the hardware and software

development implementation activities that are to be made available for review by the
NRC. Software Development (y
Software Management Plan

(1) The Software Management Plan shall define:

(a) the organization and responsibilities for development of the software
design; the procedures to be used in the software development; the
interrelationships between software design activities; and the methods
for conducting software safety analyses.

Within the defined scope and content of the Software Management
Plan, accepted methods and procedures for the above activities are

presented in the following documents:

(i) IEEE 750, Standard for Softw2re Quality Assurance Plans Section
t3.4; ,

(ii) ASME NQA2a, Part 2.7, Quality Assurance Requirements of

Computer Software for Nuclear Facility Application;

(iii) ANSI /IEEE-ANS-7-4.3.2, Application Criteria for Digital
Computen in Safety Systems for Nuclear Facilities (to be replaced

i
by the issued version of P 7-4.3.2,." Standard Criteria for Digital
Computers Used in Safety Systems of Nuclear Power Generation

Stations")
(iv) IEC 880, Software for computers in the safety systems of nuclear

,
power stations, Section 3.1;

(v) IEEE (draft H), Standard for Software Safety Plans;I -

(vi) IEEE 1012, Standard for Software Verification and Validation ]
Plans, Section 3.5; ,

(vii) IEEE 850, Guide to Software Requirements Specifications,
Section 5;

(viii) IEEE 1042, Guide to Software Configuration Management.

Note that within the set of documents listed above, differences may exist

i. garding specific methods and criteria applicable to the Software
Management Plan. In situations where such differences exist, all of the
methods and criteria presented within those documents are considered

70-1Implementatoon Recusrements for Herdware,5cftware Development- Amendment 33

.
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a

!7.7 Control Systems Not Required for Safety

7.7.1 Description

This subsection provides discussion (or provides references to other chapter
discussions) for instmmentation and controls of systems which are not essential for the

safety of the plant. and permits an understanding of the way the reactor and important
subsystems are controlled, and why failure of these systems does not impair safety

t

functions. The systems include the following:
,

Nuclear Boiler System-Reactor Vessel Instrumentationa

Rod ControQud Information Systems

a Recirculation Flow Control System
I

Feedwater Control Systema
,

Process Computer Systema

Neutron Monitoring System-ATIP Subsystema
smoe sys h I

Fire Protection System (Chapter 9)
e

s

Dawell Cooling System (Chapter 9)a
i

Instrument Air Systems (Chapter 9) ,

a

Makeup Water System (Chapter 9) re

Atmospheric Control System (Chapter 9)a

Fuel Pool Cooling and Cleanup System (Chapter 9)a ,

7.7.1.1 Nuclear Boller System-Reactor Vesselinstrumentation ;

Figure 5.13 (Nuclear Boiler System P&ID) shows the instrument numbers,
arrangements of the sensors, and sensing equipment used to monitor the reactor vessel
conditions. The NBS interlock block diagram (IBD) is found in Figure 7.5 2. Because
the NBS sensors used for safety-related systems, engineered safeguards, and control

systems are described and evaluated in other portions of this document, only the non-
safety-related sensors for those systems are described in this subsection.

. !

(1) System Identification

The purpose of the NBS instmmentation is to monitor and provide control
i

input for operation variables during plant operation.
f

7.71
Contrc;Svstema Not Mecuired for Safety- Amendment 21

*

.
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,

7.7.1.1 Nuclear Boiler System
7.7.1.2 Rod Control
7.7.1.3 Recirculation Flow Control
7.7.1.4 Feedwater Control
7.7.1.5 Process Compute:
7.7.1.6 Neutron Monitorir.g
7.7.1.7 APR
7.7.1.8 Steam Bypass & Pressure Control
7.7.1.9 Non-Essential multiplexing System
7.7.1.9 Fuel Pool Cooling and Cleanup System
7.7.1.11 Other non-safety Related Control Systems

i

5

4

e

.
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Section 2.2.10 Comment No. 1

Comment:

Figure 2.2.10 labelling of interfacing systems are listed as Turbine Control
System, Turbine Bypass System and RFC system. The labelling is inconsistent.

Resolution:

GE agreed to make the changes as described in the enclosure.

Section 2.2.10 Comment No. 2

Comment:

Figure 15E-1 ATWS mitigation logic indicates that the SB&PC system provides
the steam dome pressure input to the RFC system. Per the system descriptions,
the APR system is the RFC interface for the SB&PC system. See CDM 2.2.9 and
2.2.10 attached.

Resolution:

NRC agreed with GE disposition as described in the enclosure.

Section 2.2.10 Comment No. 3

Comment:

The title of figure 15E-2 is not consistent with the title of figure 15E-1.
See SSAR, page 15E-18.

Resolution:

GE agreed to make the changes as described in the enclosure.
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Section 2.2.11 Comment No. 1

Comment:

CDM material 2.2.11 references the ATLM, " Automated thermal limit monitor".
Acronym is not consistent with other references. See ITAAC review 2.2.1 Rod
Control and Information System, Comment No. 3.

'

Resolution:

GE agreed to make the changes as described in the enclosure.

i.



;

Section 2.3.1 Comment No. 1

Comment:

Items 8, 9, 10, & 11 do not call for testing of all trip channels, only the
high trips. Low and not operative trips should be verified by ITAAC.

Resolution:

Disagree - it was determined that high trips were sufficient for ITAAC.

Section 2.3.1 Comment No. 2

Comment:

The ITAAC/CDM describe the monitors as having only a high level trip. SSAR
11.5.2 states several monitors also have low or not operative trips.

Resolution:

Disagree - it was determined that high trips were sufficient for ITAAC. '

Section 2.3.1 Comment No. 3

Comment:

The CDM/ITAAC only lists 5 out of 11 non-safety related monitors (see SSAR
section 11.5.1.1.2). Why are other 6 PRM monitors not included?

Resolution:

It was determined during the staff's review that the 5 listed were the most
significant.

Section 2.3.1 Comment No. 4

Comment:
I

Recommend that the attached test statement from 2.4.1 (3 a/b) be used in-lieu )of current ITAAC language to assure appropriate trip conditions are verified.

Resolution:

Disagree - see # 1 & 2 above.

i

I
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Section 2.3.1 Comment No. 5

Comment: I

The SSAR states the RW/B exhaust vent monitor reads out in both cpm and mR/hr
(eg. 11.5.5.2(6) - cpm, Table ll.5-1(B) - mR/hr, Table 11.5-2 - cpm). The
SSAR should be corrected to state cpm, not mR/hr.

Resolution:

GE agreed to make the changes.

,

4



Section 2.3.2 Coment No. 1

Comment:

Recommend that the attached test statement from 2.4.1 (3 a/b) be used in-lieu
of current ITAAC language to assure appropriate trip conditions are verified.

Resolution:

Disagree. Proposed test words are ns; applicable to ARMS. ARMS not set-up as
1/2 twice logic.

|
1

:

|

|

|

|
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Section 2.3.3 Comment No. 1 |

Comment:

SSAR Table 18F-1 identifies the CAMS operating modes with and sample select |
switch controls based on EPG/PRA importance. Those switches should be
described in the design description. !

Resolution:

Disagree. Based on review guidance, if in list, doesn't have to be in DD. !

!

Section 2.3.3 Comment No. 2
'

!

Comment:

SSAR Table 18F-2 identifies the CAMS room cooler operation status alarms based !

on EPG/PRA importance. Those alarms should be described in the design .

description. (ITAAC 2.15.5 does not appear to cover this aspect.)
3

Resolution.
!

Disagree. Based on review guidance, if in list, doesn't have to be in DD. i

i

Section 2.3.3 Comment No. 3

Comment:

SSAR Table 3.9-8 identifies active containment isolation valves for this !

system. Those valves need to be discussed in the design description or [
depicted on a Tier 1 figure to assure the ITAAC configuration verification.

{
iResolution:
}

Disagree. CVs on instrument lines are below the level of detail for DD &
|

ITAAC. During the NRC meeting with GE in California on ITAAC, an agreement
was reached not to include CVs on instrument lines in the DD and ITAAC.

,

First, CAMS is a closed system outside of containment. Second, the line
penetrating containment is very small; if the CV failed or leaked, leakage
fromthis line would not create a large dose problem. Consequently, it was ,

decided that the CVs for this system did not rise to a level of importance !
which would warrant description or depiction of the CVs in the DD and ITAAC t

for this system.
!
i

t

'
t

,

t"



Section 2.3.3 Comment No. 4

Comment:

SSAR Table 3.2-1 describes the system as ASME class. The design description
should discuss this aspect (either in text or on a figure) and the boilerplate
ASME pressure boundary integrity ITAAC should be added to CDM Table 2.3.3.

Resolution:

Disagree. Table 3.2-1 identified portions of this system as SC3, but no QG
Class. For the ABWR, this class relates to Class lE electrical equipment, not
ASME Class 3.

,

i
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;

I

Section 2.4.1 Comment No. 1

Coment:

On page 2.4.1-2, the reactor pressure at minimum RHR rated flow is stated as
2.8 kg/cm2. In SSAR Table 6.3-1, this pressure is listed incorrectly as 28

,

kg/cm2.

Resolution:

GE agreed to make the changes as described in the enclosure.
;

Section 2.4.1 Comment No. 2

Coment:

In the discussion on suppression pool cooling mode, why the auto initiation of
this mode on a signal from suppression pool temperature monitoring system :

!(SSAR 7.3.1.1.4) is not mentioned?

Resolution:
}

lt is discussed in Section 5.4.7.1.1.5. !

e

Section 2.4.1 Comment No. 3 !

Comment:

3Page 2.4.1-4: What is the basis of the minimum tube side flow of 350 m /hr in |
RHR hx during the augmented fuel pool cooling mode? !

Resolution: |
I

See SSAR Sections 5.4.7 (RHR) 9.1.3 (Fuel Pool Cooling & Cleanup and PFD.
(Figure 5.4-11, sheet 2 0F 2).

Section 2.4.1 Coment No. 4
!

Coment: ;

The SSAR does not list the acronyms "SW" and "CS" used in the SSAR Table -

18F-1.
i

Resolution: j

GE agreed to make the changes as described in the enclosure.
!
;

i

i

i

i

. _ _ _ . ._.



Section 2.4.1 Comment No. 5

Comment:

Figures 2.4.la & b should show that the RHR pump discharge pressures are
displayed on the RSS panels, i.e., add symbol "R" to the pressure instruments.

Resolution:

GE agreed to make the changes.

Section 2.4.1 Comment No. 6

Comment:

The 2nd note at the bottom of SSAR Table 6.3-2 needs revision.

Resolution:

GE proposed to delete footnote (See GE's response to comment in enclosure.)

NRC agreed with GE's disposition.

Section 2.4.1 Comment No. 7

Comment:

Why are the isolation valves between FPC and RHR in Figures 2.4.lb and 2.4.lc
of different type?

Resolution:

GE concurred that the valves should be of the same type and agreed to make the
changes as described in the enclosure.

Section 2.4.1 Comment No. 8

Comment:

Why the MUWC interface with RHR is not shown in the figures?

Resolution:

Jockey pump is shown. The MUWC system is used in RHR only for filling and
flushing the system. There is no safety significance, hence it need not be
included in Tier 1.

1

I

_ _ _ _ - _ _ _ _ _



Section 2.4.1 Coment No. 9

Coment:

Correct the attached CDM typos.

Resolution:

GE agreed to make the changes. '

!

|

|

:
i

I

i

i
,

,

.!

|

|

|
1

|

i
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Outside the primary containment, each mechanical division of the RHR System
(Divisions A, B, and C) is physically separated from the other disisions.

The RHR System has the following displays and controls in the main control room:

(1) Parameter displays for the instruments shown on Figures 2.4.la,2.4.lb, and
2.4. l c.

(2) Controls and status indication for the active safety-related components shown

on Figures 2.4.la,2.4.lb, and 2.4.lc.

(3) Manual system level initiation capability for the following modes:

(a) LPFLinitiation

(b) Standby

(c) Shutdown cooling

(d) Suppression poc,1 cooling

(e) Davell spray

RHR System con ponents with displays and controlinterfaces with the Rernote
Shutdown System (RSS) are shown on liigures 2.4.la and 2.4.lb.

The safety-related electrical equipment shown on Figures 2.4.la,2.4.lb, and 2.4.lc
located inside the primary containment and the Reactor Building is qualified for a
harsh emironment.

I The motor-operated ulves shown on Figures 2.4.1a,2.4.lb, and 2.4.lc have active safety-
related functions and perform these functions to open, close, or both open and close.

$ [O
under differential pressure, fluid flow, and temperature conditions.

( _
The chec CVs) shown on Figures 2.4.la,2.4.1b, and 2,4.lc have safety-related
functions to open, close, or both open and close under system pressure, fluid flow, and

temperature conditions.

The RHR System main pumps are interlocked to prevent starting with a closed suction

path.

Each RHR loop has a continuously runningjockey pump to maintain the system piping
continuously filled with water. Thejocky pump is stopped by a RHR initiation signal or
may be stopped or started manually.

The piping and components outside the shutdown cooling suction line containment
isolation valves and outside the suppression pool containment isolation valves, and i

'

upstream of the suction side of the pump with allits branches have a design pressure of

2.4.15Residust Hest RemovalSystem
i

!

_ _



- _ .

25A6667 Mov. 2

ABWR carandoasiga natorier

.

s

Appendix A Legend for Figures
.

!

For a number of the nstems presented in Section 2, figures depicting the Basic
Configuration of the systems have been provided to help facilitate the Design r

Description. For I&C systems, the figures represent a diagram of significant aspects of
the logic of the system. For other systems and buildings, these figures represent a i

functional diagram, representation, or illustration of design-related information.
Unless otherwise specified explicitly, these Sgures are not necessarily indicative of the
scale, location, dimensions, shape, or spatial relationships of as-built structures, systems,
and components. In particular, the as-built attributes of structures, systems and

,

components may vary from the attributes depicted on these figures, prosided that those
safety functions discussed in the Design Description are not adversely affected.

The figures contain information that uses the following conventions:

Mechanical Equipment

Line classification:

} Figure Designation
P

AShE Code Class 1 1-- --

ASSE Code Class 2 2---------

AShE Code Class 3 3

i

Non AShE Code / NNS- - --

Non-Nuclear Safety
e

This legend can beOther Line Type: - " u u

neumet)n k
" ~ ~ ~ '

used fo
lines wh rrrreetmnor

'

| clarity. AShE Code
class for such lines is
defined on the system ,

figure.
~ '

1

Legend for Figures Appendix A 1 |

_. __
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|

of the FMCRD piston and ball nut need to be identified as class IE. Reference |

SSAR section 4.6.2.3.3.2. Also add " Independence is provided between class IE '

and non class IE equipment."

(3) Page 2.2.2-3, Item # 3, Correct Figure "2.1.2" to "2.2.2".
,

STANDBY LIOUID CONTROL SYSTEM (2.2.4) !

No comments
|

RESIDUAL HEAT REMOVAL SYSTEM (2.4.11

(1) Figure 2.4.la a b should show that the RHR pump discharge pressures are
displayed on the RSS panels, i.e., add symbol "R" to the discharge pressure ,

instruments. j

(2) Why the isolation valves between FPC and RHR in Figures 2.4.lb & c are of !

different type? Either type would be acceptable, but the valve type should be
consistent. -

(3) Page 2.4.1-5, 9 th para, correct " check calves" to " check valves". :

(4) Page 2.4.1-5, Item # 3- Add wet well spray, Augmented Fuel Pool Cooling and
Fuel Pool Makeup and AC Independent Water Addition Mode to the list.

I

(4) ITAAC Table 2.4.1, Item # 4a-Add "during Suppression Pool Cooling mode" to j

the first column for design commitment. !
!

HIGH PRESSURE CORE FLOODER SYSTEM (2.4.2)

ge on" M mp luction e firstITAAC[l'dNtem
coltann.

REACTOR CORE ISOLATION C00 LING (2.4.4)

(1) Figure 2.4.4a: Main Steam line is "out of function" in this Figure. But the ;

lines are misleading since the ASME class 2 designation symbol is used. Use ,

different symbols to indicate "out of function" systems.

(2) Figure 2.4.4a: Add "B" to " Main steam line" ;

(3) Figure 2.4.4a RCIC steam supply line bypass valve line from the outlet to the i

main line is shown incorrectly. This should be shown as ASME class 1.
,

(4) Table 2.4.4 Item 1, 3 rd column: Change the end of the statement to read "---
,

figures 2.4.2a and 2.4.2b". [

(5) Table 2.4.4 Item 31: Add the following condition to the first and 3rd column
" within 29 seconds after the signal to start". In third column change the
numeral 2 to three to indicate cubic meters. .

|

:
,
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(6) Table 2.4.4 Item 3k: Add " test and analysis" to the middle column. Support
systems such as HVAC can be tested before fuel loading. Analyses will be

required to :how the 8 hour capability in the SSAR.

NUCLEAR FUEL (2.8.1) -'

'

Design Description-Delete the first sentence starting: "The fuel assembly------
'

100", since this'ref,er to 10 CFR 20,50 and 100.
'

FUEL CHANNEL (2.8.2) '
'

No comments
.

CONTROL R0D (2.8.3) -

No comments

LOOSE PARTS MONITORING SYSTEM (2.8.4)

No comments

--



Section 2.4.2 Comment No. 1

Comment:

The actual opening / closing of the minimum flow valves should be verified in
addition to the verification of the receipt of actuating signals in ITAAC
entry # 30 or in a separate entry.

Resolution:

Disagree - entry 3.p. provides sufficient check.

Section 2.4.2 Comment No. 2

Comment:

Active valves F008 (Test Return Line Inboard Valve) and F020 (Supprescion Pool
Suction Relief Valve) listed in SSAR Table 3.9-8 are not shown on Fig. 2.4.2a.

Resolution:

There are two valves in the test return line. By having only one valve listed
in Tier 1, it provides the COL applicant flexibility in the future design.

In the ITAAC figures, only major valves are shown. The thermal relief valve
in the suppression pool suction line is not considered as safety significant
for inclusion in Tier 1.

Section 2.4.2 Comment No. 3

Comment:

Correct the attached typos.

Resolution:

GE agreed to make the changes.

. _ - _ - - - _ . _ _ _ _
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Table 2.4.2 High Pressure Core Flooder System (Continued) ID

g
" ptions, Tests, Analyses and Acceptance Critoria 3* w. Acceptance Criteriay :.plons, Tests, Analyses

| Design Cw..m:tment d. The converted HPCF flow satisfies the
d. Tests will be conducted on each +following:d. The HPCF System flowin each division of the as-built HPCF System9

division is not less than a value in the HPCF high pressure flooder The HPCF System flow in each3

{ corresponding to a straight line mode. Analyses will be performed t division is not less than a value
,

between a flow of 182 m /hr at a convert the test results to the corresponding to a straight line
3g d;fierential pressure of 82.8 kg/cm conditions of the Design between a flow of 182 m /hr at ain 3 3

} and a flow of 727 m /hr at a differential pressure of 82.8 kg/cmCommitment, 3differential pressure of 7 kg/cm . and a flow of 727 m /hr at a3 2
differential pressure of 7 kg/cm ,

The HPCF System has the capability
Analyses will be performed of the as- to deliver at least 50% of the flow

e.

The HPCF System has the capability built HPCF System to assess the
rates in item 3d with 171*C water at

e.
e. y

to deliver at least 50% of the flow system flow capability with 171*C the pump suction.
*

rate ' m 3d with 171*C water at water at the pumnsuction.
The HPCF System flow is achievedth im uction. f.

y

Q'f
. A flow into the reactor vesselis

f. Tests will be conducted on each HPCF within 16 seconds of receipt of a PV
[f. Sy division using simuisted initiation simulated initiation signal.achieved within 16 seconds of receipt signals.

of an initiation signal and power
available at the emergency busses,

Inspections, tests and analyses will be
g. The available NPSH exceeds the

NPSH required by the pumps.g.
g. The HPCF pumps have sufficient performed upon the as-built system.

NPSH available at the pumps. NPSH tests of the pumps will be
performed in a test facility. The
analyses will consider the effects of:

Pressure losses for pump inlet "-

piping and components. i!
Suction from the suppression {-

pool with water level at the p
minimum value. E,'
50% minimum blockage of the g-

pump suction stramers. !.
, n.

4

I

- - - - - - - _ - _ _ _ _ _ _ _ _ _ - - - - . _ - . _ _ , _
_ _ _ _ '' ' e 9



Section 2.4.3 Comment No. 1

Comment:

The Design Description should include discussion of the main steam line
radiation level trip of the MSIVs which is an input from PRMS. This is
discussed in SSAR 7.3.1.1.2 as part of LDS.

Resolution: '

GE did not agreed. (See GE's response to comment in enclosure.)

NRC agreed with GE's disposition.

i



.. . _ __. _. . .

t

i

Section 2.4.4 Coment No. 1
!

Comment: i

Certified Design Material page 2.4.4-1 first paragraph:
Expand the last sentence to read as follows: ---makeup water to the RPV in j

"

order to assure that sufficient water inventory is maintained in the reactor i

Resolution: !

iThe system function is adequately described in the Design Description. The i

staff judged that no changes are required.
;

i

;

.Section 2.4.4 Comment No. 2
'

- |

Comment:
|
i

Page 2.4.4-2 second paragraph stated that "This flow rate is achieved within
29 seconds of receipt of the system initiation signal." ;

SSAR Section 5.4.6.1.1.1 gave a parameter of "---within 30 seconds-- ." t

Please clarify this discrepancy.
!|

Resolution:
{

One second difference is signal delay. i

|

'l'

Section 2.4.4 Comment No. 3 |
3

Comment: |
1

Page 2.4.4-3 first paragraph * !

Expand the sentence to read as follows: ~

"Outside the primary containment, except for the piping from the CST, which j
branches off of one of the two High Pressure Core Flooder (HPCF) Divisions j
(Division C), the RCIC System shown on Fi ure 2.4.4a is physically separated5 ;

from the two divisions of the HPCF System." j
1

Resolution: j

The staff judged that the information in the comment is too detailed for
Tier 1.

|

-|

!

|
!

.

!

!

. - - . . . - .- . -

_ _ _ _ . . .__ _ _ _ _ _ - _ . _ __ -



Section 2.4.4 Coment No. 4

Comment:

See comments on attached copy of Figure 2.4.4a.

Resolution:

GE proposed disposition of comment: as described in enclosure.

NRC agreed with GE's disposition.

Section 2.4.4 Coment No. 5

Coment:

In Table 2.4.4, Item 1, 3rd column: change the and of the statement to read
* --- Figures 2.4.2a and 2.4.2b."

Resolution:

GE agreed to make the changes.

Section 2.4.4 Comment No. 6

Comment:

Table 2.4.4, Item 3i, add the following condition to the 1st and 3rd column
"within 29 seconds after the signal to start." In the 3rd column, change the
numeral 2 to an exponent.

Resolution:

GE's proposed disposition of comment is discussed in the enclosure.

NRC agreed with GE's disposition.

|

Section 2.4.4 Coment No. 7

Coment:
iTable 2.4.4 Item 7, 1st and 3rd columns:

Revise the statement to read as follows "---piping from the CST which branches
off of one of the two HPCF Divisions,-- ." j

!
Resolution: !

The CST is not safety significant enough to show in the figure. The suggested
write-up can be incorporated only with the CST in the figure. For simplicity,
the staff decided not to include the CST and not to make any changes.



Section 2.4.4 Comment No. 8
i

Comment:

Table 2.4.4 Item 9:
The active safety-related MOVs of the RCIC System must operate under extremely
severe differential pressure and closure time as delineated in SSAR
Table 5.4-2. ITAAC must provide the analysis to demonstrate that these severe
operating conditions can be met when the MOVs are tested under the pre-
operational conditions.

Resolution:

Disagree - type testing of valves is covered as part of configuration ITAAC.
See general provisions.

,

b

f

-

,

i

I
l

__ _ _ _ _ _ - - _ - _ - _ _ _ _ - - - -
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,

!

!

!
Section 2.6.1 Coment No. 1 E

i

Coment: i

!

Page 2.6.1-1 9th Paragraph, revise as follows: ---this function under design !
"

basis and required operating conditions for differential pressure, fluid flow, !
and temperature. In addition,, the containment isolation MOVs are to close in !
<30 seconds." i

Resolution: i

!

Disagree. The <30-second closure time is an acceptable criterion for the {MOVs. Not a design commitment.
!

!

fSection 2.6.1 Coment No. 2

;

Coment: ;

!
.

Need to develop acronyms for: main condenser, check valve, and contaisiment j
isolation valve. (Example of problem: "CV" is used for " check valve", but the !App. B shows "CV" as " control valve)

|
:

Resolution:

GE's proposed disposition in described in the enclosure. '

iNRC agreed with GE's disposition. !

i
;

Section 2.6.1 Coment No. 3 |
rcoment:
|

In the Certified Design Material, SSAR and P&ID, use one consistent parameter
for the centerline of the tee connection; select either "at least 460 mm above

;

the centerline of the variable leg nozzle" or "at least 389 mm above the top jof active fuel". :

!
Resolution: j4

iNRC agreed with GE's disposition as described in the enclosure.
|

{
Section 2.6.1 Coment No. 4

)?
Coment: )

i
iReference attached markup of Figures 2.6.1, 5.1-3, and 5.4-12 for comments. i

Resolution.

GE agreed to make the appropriate changes. )
;

!

I
i

|

l
i

, - .n . . , . , , , -- - -,, - _. -- - - _ _



:

Section 2.6.1 Comment No. 5

Comment:

Certified Design Material Table 2.6.1 in ITAAC:

Item 3. - change "non-lE" to "non- Class lE"

Item Sa provided the closure time of <- 30 sec for two of the three
containment isolation MOVs, whereas SSAR Table 5.4-6 requires all three MOVs
to close within a time constraint of <30 sec. Should be revised to reflect a
closure time of <30 seconds.

(Task Group:) Partially agree. s sec vs. <30 sec needs to be resolved (should
be <30). The Tier 1 commitment only specifies those top level MOVs needed for
safety. SSAR could commit more valves than CDM. Disagree with need for ITAAC
analysis for M0Vs to close because MOV qualification is covered under basis
configuration ITAAC (General Provision #4)

Resolution:

NRC agreed with GE's disposition as described in the enclosure.

1

_ _ _ _ __ _ . - - _ _ _ _ _ - - - -- _
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i

Section 2.6.2 Comment No. 1 |4

Comment:

Section 2.6.2-second sentence: |Change to read as follows: ---maintains the water quality, monitors and !
"

maintains the water level above the spent fuel in the spent fuel storage pool, <

and removes radioactive materials from the pool to minimize the release of
radioactivity to the environs."

Resolution:
t

iDisagree - this detail not required in CDH. The key information for the ITAAC 4

is there. Specifically:
,
i
;

(1) Removes decay heat generated by the spent fuel pool assemblies. [
(2) Maintains water quality !
(3) Monitors and maintains water level above the spent fuel in the pool.

{
The removal of radioactive materials from the pool is accomplished by _!
maintaining the water quality, so to add this phrase would be redundant. In i
addition, the ITAAC team determined that explanatory information (e.g. "to !

minimize the release of radioactivity to the environs") should be minimized in i
the ITAAC. Instead, emphasis should be placed on providing the information !that requires verification.

I

;

Section 2.6.2 Comment No. 2
|

Comment:

'Figure 2.6.2:
At the heat exchanger interface with the RCW System, specify RCW-A and RCW-B |
- since the FPC System interfaces only with two of the three RCW Systems.

Resolution: '

Disagree - this detail not required in CDM. To identify the'RCW divisions
which remove heat from the FPC heat exchangers in Tier 1 would unnecessarily '

restrict design and operational flexibility. Should a COL applicant decide to i

use a different system lineup for the FPC cooling, it creates an unnecessary ;
burden to require rulemaking to make such a change. Therefore,-the staff -

concluded that identification of the cooling system without regard to division {was appropriate. ;

;

;

I

!
i

|

:

!

!
t

_. _ - ,.
- -- - )
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!
t

i
;

'

.
i

Section 2.6.2 (Miment No. 3.
!

Comment: }

P&lD Figure 9.1-1 (Sh 1 of 3) and PFD Figure 9.1-1 (Sh 1 of 3) and PFD [
Figure 9.1-2 (Sh 1 of 2) showed two additional components to the FPC System: '

the Reactor Well Pool, and the Dryer Separator Storage pool. These components
need to be added to this Certified Design Material section.

Resolution:

Disagree - staff originally asked for this, but later determined these
components were not necessary. These component storage areas are not

t

important enough to bring into Tier 1. The apsect of the system which i

requires Tier 1 treatment relates to the storage and cooling of the fuel, not i:

other components. Based on this, the staff concluded that the reactor cavity ;

and the D/S pool need not be identified in Tier 1.
I
!-

Section 2.6.2 Comment No. 4 i

Comment: ;

SSAR Table 3.9-8 classified the following valves " ACTIVE", they should be
included in Figure 2.6.2: F018, F020 (parallel check valves, currently only

,

one is shown), F023. [
t

Resolution: |

Disagree - this detail not required in CDM. The CDM figures are functional |
system representatives. As such, their primary purpose is to show general i

system layouts, not specific system details. There are 4 safety-related check ;

valves shown on the figure: |
|

F094 on the RHR discharge line
,

F091 on the SPCU discharge line i
F016 on the FPC return line
F018 on the spent fuel pool return line

Valves F020 A and B are check valves on the branch lines downstream of F018.
These valves are not shown because the CDM drawing need not be shown to this

~;

level of detail at that point. Should the specific design at the COL stage be
changed to accomodate a single branch line to the spent fuel pool rather than
two branch lines, as currently shown in SSAR Fig. 9.1-1 (sh 1 of 3),
rulemaking would have to be instituted to change the CDM, which would be <

counterproductive. I

.)

|

1

. . - . .-



Section 2.6.2 Comment No. 5

Coment:

Figure 2.6.2 phantom valves: either show phantom valves at all system
interfaces, or delete those that are shown.

Resolution:

Disagree - not all components are shown at system boundary. GE and the staff
agreed that at boundaries where both the system and safety class change,
components should be shown. If, on the other hand, there was no change in
safety class between systems, the boundary component would not be shown (if
the boundary component is part of the system in question, the component would
be displayed as a solid. If the boundary component is part of the system not
in question, the component would be displayed in phantom). Therefore, it is
expected that some system boundaries will show a component at the boundary
while other boundaries will not show a component. In the case of the FPC
boundary with SPCU, there is a change in safety class (both systems are non-
safety at this boundary). Therefore, the components at the boundary between
FPC and RHR involves a change in safety class and therefore the valves should
be shown in phantom, however, they were not. GE will show the two MOVs at the
boundary on the supply from RHR to FPC and will show the two manual valves at
the boundary on the discharge from FPC to RHR in the next ITAAC revision.
These will be shown in phantom.

In addition, there are system boundaries which occur at places other that at a
component (e.g. a tee-connection). In these instances, a component would not
be shown at the boundary.

Section 2.6.2 Comment No. 6

Comment:

Add the following statement:

Piping penetrations and arrangements of piping connected to the pool are
configured to ensure that the pool is not drained below a minimum level of
water above the stored spent fuel in the event of a pipe break, or inadvertent
operator action, or siphonic action.

Resolution:

GE agreed to make the changes.
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!

h

!
!

fSection 2.6.3 Comment No. I

Comment: .[.

Page 2.6.3-1 first paragraph: add acronym (CST) after condensate storage j
tank. F

!
IResolution: '

;

GE agreed to make the changes. !
>

>

-Section 2.6.3 Comment No. 2 .i
i

Comment: !
.

Page 2.6.3-1 8th paragraph: i

Need to state that all three containment isolation MOVs to have active safety- i

related function. !

.

}
Resolution: i

:

Disagree - it already says this.

!
Section 2.6.3 Comment No. 3 |

[
Comment: i

.r

Figure 2.6.3: ' Change " SURGE TANK" to " SURGE TANKS". f

-fResolution:
f

GE agreed to make the change.

f

Section 2.6.3 Comment No. 4 )
;

Comment: !
:

!Figure 2.6.3: '

Add the parallel flow path with the pneumatic operator from the filter-
demineralizer to the SPCU.

;
Resolution:

Disagree - not Tier 1. !

r

!

i

f

,

- . -_ - - - - ..
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,

Section 2.6.3 Coment No. 5

Coment:

SSAR Section 9.5.9, page 9.5-57, add acronym (D/S) after dryer / separator.

Resolution:

GE agreed to make the changes.

t



Section 2.7.1 Comment No. 1

Comment:
,

The ability to control various plant equipment (start /stop pumps, open/close
valves) from the MCR was not included as part of the ITAAC. Similarly the
operation of instruments and alarms need to be included in the ITAAC.

Resolution:

Disagree - These functions checked as part of individual system ITAAC.

Section 2.7.1 Comment No. 2

Comment:

The ITAAC for individual systems indicate controls, instruments, and alarms
that are in the MCR. A large number of these important features are not
included in the minimum inventory listing of I&C in Table 2.7.la. The
rationale for not including other important instruments and controls is not
evident.

Resolution:

Disagree - Minimum inventory issue was reviewed based on E0P Task Analysis and
PRA risk significant operator actions.

Section 2.7.1 Comment No. 3

Comment:

The system description states that those parts of the MCRP that contain Class
lE equipment are classified as Seismic Category 1. Why isn't the standard
boiler plate for the configuration verificatf;n used in Table 2.7.lb to verify
both seismic and EQ aspects?

Resolution:

The configuration ITAAC used is the standard boilerplate for I&C systems.



Section 2.8.1 Coment No. N/A

Coment:

In the Design Description, delete the first sentence starting: "The fuel
assembly --- 100", since this refers to 10 CFR 20, 50 and 100.

Resolution:

GE's proposed disposition is described in the enclosure.

NRC agreed with GE's disposition.

I

i

|

1

|
2

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



Section 2.8.3 Coment No. 1

Coment:

The 4 principal design criteria for the control rods, that are contained ir.
the design description, could not be located in the SSAR. Provide associated
SSAR location or transpose information from DD into SSAR as necessary.

Resolution:

In SSAR App 4.C.

. _ _ _ _ _ - _ _ _ .
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|
Section 2.9.1 Comment No. 1 |

|

Comment: !

i
The valves listed in SSAR Table 6.2-7, Containment Isolation Valve Information !
Radwaste System, are shown on Figures 11.2-2, sheets 29 and 31 of 36. GE ;

deleted these figures in Amendment 33. However, the staff understands the !

figures will be readded. GE should correct SSAR Table 6.2-7, page 6.2-165 to !
refer to these figures. F-103 and F-104 are HCW H20, not LCW H20. Also, i
page 6.2-122 entry page should be 6.2-165. r

i

(Task Group:) These are shown on Figures 11.2.2 sheets 29 and 31 of 36. GE |
has deleted these 36 figures in Amendment 33. I understand that these will be ,

put back. GE should also correct SSAR Table 6 2-7, Page 6 2-165. Refer to :
these figures. Also F-103 and F-104 are HCW H 0 not LCW H 0. Also Page 6.2- !g 2
122 kitentry page should be 6.0-165 with the figures backs the comment 1 is i

revised. j

Resolution:
:

GE agreed to make the changes. |
!

|Section 2.9.1 Comment No. 2

|

Comment- !

:

Design Description states that the system collects, treats, monitors, and |
either recycles or discharges radioactive liquid wastes to the environ ~s. i
Figures 2.9.la&b show only the collection portion schematically. Why the ;
other important processes which are part of the system scope not shown in the i
figures?-

Resolution:

Collection, treatment, recycling, monitoring, discharging, etc. are shown in
,

11.2-2, 36 sheets. These are expected to be put back in the SSAR. There is *

no need to show them in ITAAC figures. The system is non-safety-related
except for containment isolation valves.

|

!

|

.- . . ..
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.

Section' 2.9.1 Comment No. 3 !
>

Comment:
'

}

Figure 2.9.1.b should show ASME Code components, CIVs, active valves, and !
instrumentation. '

Resolution:

Though the above are not explicitly shown in ITAAC Figure, they are addressed ;

in ITAAC 2.4.3, " Leak Detection and Isolation System". See Item No. II, Page j
2.4.3-2, ITAAC Figure 2.4.3 and ITAAC Table 2.4.3. This is sufficient. The :

Tier 1 verification for this system is the isolation function on a LOCA
,

signal. This isolation function is part of the Leak Detection and Isolation i
System function and so is verified there. The code class for these valves is .;

provided in the 2.9.1 DD. Other aspects of the system are not Tier 1. The i

details of the drain system are to be provided by the COL applicant and !
therefore cannot be shown in any detail in Tier 1. !

|
iSection 2.9.1 Comment No. 4

i
Comment: :

:

Features of the radioactive drain transfer system should be discussed in
2.9.1. See attached.

Resolution: j

GE agreed to make the changes.
.

!

}
!

:
i

|

f

:
,

?

,

!
!

i

|
!

i
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Section 2.10.1 Comment No. 1 i

Comment:

Figure 2.10.1:
Present piping line designation is for NNS. Revise this designation for ASME
Code Class 2 piping or revise "2" to "NNS" in the figure. ,

Resolution:

Disagree. This portion of the MS line has a unique classification. It is NNS
but is treated as ASME Code Class 2 piping as stated in the DD.

Section 2.10.1 Comment No. 2

Comment:

Reference attached SSAR tables for comments:

a) Table 3.2-1 pages 3.2-19 & 3.2-55.
b) Table 10.3-1

(Task Group:) Agree. Revise Item B26 in Table 3.2-1 to reflect proper QA
Requirement (E?).

Resolution:

GE agreed to make the changes.

|

|

1

|

|

1

I

|

|

|
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Table 3.2-1 Classification Summary (Continued) t

iQualtty
Quality Assur-
Group ance i

Safetg Classi- Reqitire- Seismic |

me]t' Category' Notes 'Fdadpal Component * Class Location * fication8

| 6. Piping including N SC.T B F (r)-

supports-MSL ,

(including branch lines / e i e a

to first valve) from the gQ k m. Ed6
seismic interface 4 g , e_ ,.

restraint up to but not
including the turbine

'stop valve and turbine
bypass valve

7. Piping from FW N SC D E I (ee)
shutoff valve to seismic
interf ace restraint j

8. Deleted .

!

9. Deleted

B10. Pipe whip restraint- 3 SC,C j--

MSL/FW ,

11. Piping including
supports-other -

within outermost
isolation valves

a. RPV head vent 1 C A B i (g)

Ib. Main steam drains 1 C,SC A B i (g)
'

12. Piping including
supports-other
beyond outermost i

isolation or shutoff
valves

a. RPV head vent N C C E -

beyond shutoff -

i valves i

| b. Main steam drains 2/N SC.T B B ll- (r)
to first valve '

c. Main steam drains N SC, T D E - (r)
beyond first valve

,

Notes and footnotes are listed on pages 3.2-53 througn 3.2 60

i.

|
)

C4tssifcat<on of Structures. Components. and Systems - Amendment 32 3.2 19

-__
l
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'

ACWR sa:tutsurery Aur s:napar

| W Radwaste Building=

X Control Building=

Firewater Pump House *F =

Uldmate Heat Sink Pump House *U =

Power Cycle Heat Sink Pump House"P =

| d. A,B,C D- Quality groups defined in Regulatory Guide 1.26 and
Subsecdon S.2.2. The structures, systems and components are
designed and constructed in accordance with the requirements
identified in Tables 3.2-2 and 3.2 3.

Quality Group Clusification not applicable to this equipment.- =

The quality assurance requirements of 10hR50, Appendix B are. B =

[ applied in accordance with the quality assurance program
f described in Chapter 17.

E Elements of 10CFR50, Appendix B are generally applied,* =

commensurate with the importance of thr. equipment's function.
^ w -_ _ - - -

f. ! The design requirements of Seismic CategoryI structures and-

equipment are applied as described in Secdon 3.7, Seismic Design.

The seismic design requirements for the safe shutdown- =

earthquake (SSE) are not applicable to the equipment. However,
the equipment that is not safety-related but which could damage
Seismic Category I equipment ifits structuralintegrity failed is
checked analytically and designed to assure its integrity under
seismic loading resulting from the SSE.

g. 1. 1.ines one inch and smaller which are pan of the reactor coolant
pressure boundary and are ASME Code Section III, Class 2 and Seismic
Category 1.

2. Allinstrument lines which are connected to the reactor coolant pressure
boundary and are utilized to actuate and monitor safety systems shall be
Safety Class 2 from the outer isoladon valve or the process shutoff ulve
(root ulve) to the sensing instrumentation.

3. All instrument lines which are connected to the reactor coolant pressure
boundary and are not utilized to actuate and monitor safety systems shall

* Pump House structures are out of the ABWR Standard Plant scope.

C:sssit;cotion of Structures. Components and Systems - Amendment 23 3255
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Table 10.3-1 Main Steam Supply System Design Data
Main Steam Piping

Design flow rate at 69.25 kg/cm a -17,000,0002

and 0.40% moisture, Ib/hr

Number of lines 4

| Nominal diameter 700A

Minimum wall thickness, mm 38.1

Design pressure, kg/c 87.89

315.h
Design tempersture, 'C

Design code ASME 111, Class 2

Seismic design Analyzed for SSE design
loads

a

e

h

YM j

Y ''}Gscc.,t{ T?6%0VG t9, C?
+, fU4 /O. 5-2 .*

2 ~TJG<6ri 'fC~fstArsec-e> 3 i t ~ . n ~ " C e i k p' s ''

-
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i

i

!

!
:

Section 2.10.2 Comment No. 1
'

i
:

Comment: !

!
Page 2.10.2-1: |.

Acronyms (CPS) and-(0GS) are used in the figures, they should be included in i

the text. |

(Task Group:) Add acronyms " CPS" and "0GS" in CDM 2.10.2 design description
for condensate purification system and off-gas system, respectively. |

|
Resolution: I

t

!

GE agreed to make the changes. j

!

Section 2.10.2 Comment No. 2 |

Comment:

Page 2.10.2-3 Figure 2.10.2a: -

,

Line sy.nbol of the CFCAE portion for NNS to CRD is incorrect. !

Revise line syntol of the piping class for "CFCAE" portion of "NNS" to "CRD" !
as " - _- "

.

Resolution: }
!

GE agreed to make the changes. .

i

|
!

i
!

i

>

.

*

I
i
-

,

t

i

!

!
!

$
e

I

i

,

i
'

.
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Section 2.10.2 Comment No. 3 i

Comment:
!

Page 2.10.2-4, Figure 2.10.2b: !

!
Valve operators shown are pneumatic, whereas on SSAR figure 10.4-1, they ',are motor operators. Reconcile the type of valve operators used for the
valves on piping from SJAEs to inlet of vacuum pump as shown in'ITAAC !figure 2.10.2b.

|

(Task Group:) f

(a) reconcile type of valve operators used for the valves on piping from i

SJAEs to inlet of vacuum pump as shown in ITAAC Figure 2.10.2b and SSAR
Figure 10.4-1 and revise accordingly.

|

i
:

Resolution: '

(a) GE will make consistent as described in the enclosure.

(b) No change needed since ITAAC Figure 2.10.2b does not have to show stage ;
of SJAEs. j

- ;

-fSection 2.10.2 Comment No. 4

Comment:

Page 2.10.2-6, table 2.10.2b, item 2: The acceptance criteria requires the ]SJAE discharge valves to close. These valves are not shown on figure 2.10.2b.

(Task Group:) Show SJAEs discharge valves on ITAAC figure 2.10.2b as shown in |SSAR figure 10.4-1. Also, explain why one of the SJAE discharge goes to '

"offgas-A" but not diverted to " turbine compartment exhaust system" in certain :

condition in SSAR figure 10.4-1 (see ITAAC figure 2.10.2b). 1

Resolution-
1
'

NRC agreed with GE's disposition.

|
,

, _ . , . . . . . _ , . . _ . . ._ _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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2.10.2 Condensate Feedwater and Condensate Air Extraction System

The Condensate Feedwater and Condensate Air Extracuon (CFCAE) System consists of

two subetems the Condensate and Feedwater Svstem (CF5: and the Main Condenser ,

Emuauon .% stem <MCES.

Design Description ,l
,

Condensate and Feedwater System :

The funcuon of the CF5 :s to recene condensate from the condenser horwells. supph
c ondensate to the Condensate Punficauon System,'and delner feedwater to the reactor

Condensate is pumped from the mam condenser horwell by the condensate pumps. [
passes through the low pressure feedwater heaters to the feedwater pumps, and then is
pumped through the high pressure heaters to the reactor. Figure 2.10.2a shows the |
bas:t rutem configurauon. The CTS boundanes extend from the main condenser '

ouJet ic. (but not mcludmgi the seismic mterface restramt outside the contamment--

.

The CFS is clustfied u non-safen related

The CF5 is controlled bs signals from the Feedwater Control 5ntem

The CF3 a located m the steam tunnel and Turbme Buildmg

The CFS has parameter duplan for the mstruments shown on Figure 2.10.2a m the
main Control Toom h

/ (CM)
Main Condenser Evneustion S m

The MCES removes the h)d en and orvgen produced by the radiohsis of water m the
,

reactor, and other powrf cycle noncondensable gues The sntem exhausts the gases to,

the OfI Gas Sutema6unng plant operanon. and to the Turbine Building compartment
exhaust sniem at the bepnmng of each stanup The MCES consists of redundant steam

Jet air ejector (SJAE . units for power plant operanon and a mechanical vacuum pump |
for use dunng stanup Figure 210 2b shows the buse sutem configuracon |

The MCES is classified as non4afen related
|

The MCES n located m the Turbme Buildmg j

|
5:eam supph to the SJ AI prondes diluuon of the hvdrogen and prevents the offgas |
f rom reachmg the flammable hmit of hydrogen When the steam flow drops below the '

setpcmt for stream diluuon. the Off-Gas Sotem is isolated
.

The ocuurr. pump is inpped and its discharge vahe is closed upon reccinng a mam
,

steamhne high radiacon signal
]
|

!

|cc c m m no ~ . aco a m m a.. ur,.,o,s<m - 2 ,c - -e

|
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NOTES S ,

1. IlEtIEF VALVE DISCHARGE AND VENTS ARE CHANNELED THROUGH CLOSED SYSTEMS. j g
2. FEEDWA1ER AtJO CONDENSATE PUMP REDUNDANCY IS PflOvlOED =

!.l S**
. ..

'J Figure 2.10.2a Condensate and Feedwater Syggem { v
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Section 2.10.7 Comment No. 1

Comment:

See attached pages for comments.

(Task Group:)

(a) Add acronyms for "high pressure" and " low pressure" as "MP" and "LP"
respectively in CDM 2.10.7 design description. Also, add acronyms "HP,
"LP", "ISVs" and "IVs" in CDM Appendix B.

(b) CDM Table 2.10.7 should show acronym "MTSVs" not "MSVs" in Item 2.b and
2.c as listed in CDM Appendix B.

(c) Delete a word "other" in 2nd sentence of CDM 2.10.7 design description.

Resolution:

GE agreed to make changes as described in the enclosure.
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2.10.7 Main Turbine

Design Description
|

The 5:ain Turbine iS!Ti uses the enerp in steam from the reactor to dnse the plar.- !

q)g[[generaicir
/ -

The other ma.ic.: turbine components are .g f G)4v1h '

14 A hich pressur MN D
/

12- An intermediate secuon (betweer n 1.P ections)

. .t . Low pressure ecoons

The major fiwd swtem boundanes are
.

*
.

ili Turbine 5f am Steam 2101.

<2 Main C,ondenser 210 21
.

.* Turbine Gland Seal 210 9 |

4 Extracuori Svsterr. 21012
i

The MT is classdied as non-safets-related

i

The MT has the following features that prevent overspeed
'

'

,

(1, Mam turbme stop nhes (MTSV;/ Control nives (C\1 [h SVs inp 'CVs inp
*

and modulate) y&#14 AM 4

. g gfffs D 1 K |'2 Combined intermedia - ei <CIVs> consist ofintercept altes ( *iand |s
,

intercept stop nhes ISYs) (IVs tnp and modulate 'ISVs tnp) j

(Si Extracuon hne non-return nhes (tnp >

+4- Redundant vahe closure mechanisms ti e.. fast acung solenoid nhes and |
emercenes tnp fluid systemi

~

;

G. Redundant normal speed control ;
;

Three loch of signals to MT nhes o e . normal speed contro.1 'oserspeed ]
tnp t,ackup overspeed tnp> |

|

|

I
i

|.. -e , !,--

|
1

|

|
.
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Section 2.10.9 Comment No. 1

Comment:

Page 2.10.9-1, see comments as noted.

(Task Group:) Correct typos on page 2.10.9-1 as follows:

- "two exhaust blowers" need not be listed as "two full capacity exhaust
blowers" in 2nd paragraph of CDM 2.10.9.

,

I
- " main turbine system" should be " main turbine", and " turbine main steam

supply systems" should be " turbine main steam supply system" in 3rd
paragraph.

Resolution:

GE agreed to make the appropriate changes.

1

- - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ -
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;

'

.

Section 2.10.9 Comment No. 2

Comment:
.

Figure 2.10.9: (see attached copy for reference).

a. The sealing steam pressure regulator is shown as a gate valve. Is this
.

the correct valve type for this application? !

:
b. A drain connection to the gland steam condenser is required.

c. Delete the piping for main steam and the cross around steam to the main
turbine. They are not relevant to this diagram. Retain note 1 if
" CROSS AROUND" appears elsewhere on diagram, delete is otherwise.

d. Steam leaving the main turbine stop and control valves and the bypass I
valves are shown being directed to the feedwater heater. On SSAR Figure
10.4-2, they are directed to the cross around piping. Resolve this
discrepancy. Delete note 2 is "FW HEATER" is deleted.

e. Add radiation monitor at the exhaust blower discharge. This item is
discussed in Section 2.3.1.

;

Resolution:
;

'a. ITAAC figure symbol is meant for any type of valve, and therefore no
change is needed in ITAAC Figure 2.10.9.

b. No such details are needed in Tier 1 material for non-safety system such
~

as this TGS.
,

I
c. TGS is a non-safety system. However, GE shows additional interfaces to

understand the TGS which encompasses the several aspects of steam and ;
power conversion system components and/or function (s). Therefore, no
change is needed.

.

d. GE agreed to make changes as described in the enclosure. -

e. All radiation monitoring is part of "PRM System" and it does not have to
be shown figuratively in ITAAC figure.

i,

i

;

:
i

:
)

, -
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2.10.9 Turbine Gland Seal System
_

Design Description

The Turbine Gland Seil (TGS) System prevents the escape of radioactive steam from
the turbme shaft casing penetracons and valve stems and prevents air inlealage
through subatmosphenc turbine glands. Figure 2.10.9 shows the banc system
Con 6guracon.

The TGS System consists of a scaling steam pressure regulator, steam seal header and a

gland seal condenser (GSC) with tw exhaust blowers and anomated piping, valves and
instrumentacon. , u ,,, p-

_

7,, ._ ( .

The TGS System is bounded by the Main Turbin and the Turbine Bypass
System. The TGS System receives steam from either the Turbine Main Steam Sys
the feedw ater heater drain tank vent header or auxiliary steam sources. The exhaust.

*

blowers ducharge to the Turbine Building compartment exhaust system.*

The TGS System is classi5ed as non-safetyrelated.

The TGS System is located in the Turbine Building.

The TGS System has displays for gland sea] condenser and steam seal header pressure
in the main control room.

Inspections, Tests, Analyses and Acceptance Criteria

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

.

runune cisne seer s,mm s. sos s
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Section 2.10.21 Comment No. 1

Comment:

Revise CDM Appendix B to add acronym "MC" for " Main Condenser".

Resolution:

GE agreed to make the changes.

Section 2.10.21 Comment No. 2

Comment:

First paragraph: Change "TBP" to "TB".

(Task Group:) Revise CDM 2.10.21 Design Description, 1st paragraph, to state
"TB", not "TBP".

Resolution:

GE agreed to make the changes.

Section 2.10.21 Comment No. 3

Comment:

SSAR Section 10.4.1.2.1:

The " intermediate pressure shell" is not shown on Figure 10.4-3; on thea.
figure are two LP and one HP sections.

b. 3rd paragraph: There is no Figure 10.4-6b.

Clarification is required on these items.

(Task Group:) Revise SSAR section 10.4.1.2.1, 2nd paragraph, to state " Figure
10.4-5b", not " Figure 10.4-6b".

Resolution:

a. Revision of SSAR Figure 10.4-3 is not needed since it shows center shell
as "I.P.".

b. GE agreed to make the changes.
.

f



- . . .- -

.

:

!

I

Section 2.10.22 Comment No. 1 !

Comment': !
!

Is ITAAC #2 a generic ITAAC for hydrostatic testing of non-ASME !
piping / components? Since similar ITAAC entries are not included for other

-

non-ASME systems, why is this a unique requirement for the off gas system?
,

Resolution:
,

There is a special design requirement in terms of seismic criteria for off gas !
system and the housing for it is spelled out in RG 1.143. ITAAC #2 is !

recognition of this special requirement. !

!

Section 2.10.22 Comment No. 2 ,

,

'

Comment:

SSAR Chapter 11.3.6 should be supplemented with information pertaining to the !
automatic isolation of the OGS, as verified in ITAAC #3. i

!
Resolution:

A

GE agreed to make the changes as described in the enclosure. :

!

Section 2.10.22 Comment No. 3

Comment: !
!SSAR Chapter 11.3 should be supplemented with information pertaining to the

OGS capability to withstand a hydrogen explosion, as verified in ITAAC #6. j

Resolution: i

:
'

NRC agreed with GE's disposition.
i

!

-

!

,

1

)
f

l

. .. -. , -. .. .
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Section 2.10.23 Coment No. 1

Coment:

Revise ITAAC figure 2.10.23 to conform with CDM " Appendix A" for "NNS" piping
class.

Resolution:

GE agreed to make the changes.

.

l



Section 2.11.1 Comment No. 1

Comment:

Section 2.11.1 requires a figure / diagram to supplement the text. This is
necessary because of the primary containment isolation function which is
safety-related.

Resolution:

GE did not agree. (See GE's response to comment in enclosure.)

NRC agreed with GE's disposition.

Section 2.11.1 Comment No. 2

Comment:

Section 2.11.1, 4th paragraph, states that the outboard containment isolation
valve is locked closed during normal operation. SSAR Section 9.2.10.2 item 7
states " --- locked closed during standby, not standby and power operation."
This requires clarification.

Resolution:

GE agreed to make the changes as described in the enclosure.
.

Section 2.11.1 Comment No. 3

Comment:

Section 2.11.1 second paragraph referenced the Makeup Water Preparation System
of which there is a description in the SSAR but not in the Certified Design
Material. The CDM should acknowledge this system and under the title state

ithe following "No entry for this system".
.

IResolution:

Comment retracted by IIRG. Necessary information is in CDM Section 4.3.

Section 2.11.1 Comment No. 4

Comment:

SSAR Table 9.2-3: combine the two sections on pages 9.2-50 and 9.2-51 into a
single unit.

Resolution: |
1

GE agreed to make the changes. i

l
l

i

I
|
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,

:

1

Section 2.11.2 . Comment No. I
l

Comment:

Add the following statement to the CDM: "The Condensate Storage Tank (CST)
capacity includes sufficient water for operation of the RCIC System during
station blackout." Also, it should be verified in an ITAAC. !

Resolution:
|
.

GE did not agree. (See GE's response to coment in enclosure.) !

NRC agreed with GE's disposition. f

Section 2.11.2 Coment No. 2 j

Coment: !

Revise figure 2.11.2 to incorporate the following: f
- 3 pumps should be shown, or indicate that this is 1 of 3 pumps. i

- A note should be added to figure 2.11.2 to indicate that RCIC, HPCF, and .

SPCU take suction from the CST. i

!The extraneous piping shown on figure 2.11.2 should be deleted.-

Resolution: !

NRC agreed with GE's disposition.
|
|

Section 2.11.2 Coment No. 3 |
'

Coment: ,

|

Revise Table 2.11.2 to add the boilerplate ITAAC on hydrostatic testing. !
i
'Resolution:
i

!GE agreed to make the changes.
.

!

!
!
!
t

i

1

|
+

i

!

;

>

- - _ .- .___. . . . _ _ i
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Section 2.11.2 Comment No. 4

Comment:

SSAR Section 9.2.9.2, Item (9):

- Add to the first sentence, "radwaste building control room, and Remote
Shutdown System."

- Add to the second sentence, "and low water level shall be alarmed in the
main control room."

Resolution:

GE agreed to make the changes.

_

|
__--_----_------____--_---------------_-------_------------------_-----_------_----_-u



Section 2.11.3 Comment No. 1

Comment:

Figure 2.ll.3b - relocate piping class break immediately after the MOV before
the Fuel Pool Cooling HX.

Resolution:

GE agreed to make the changes.

Section 2.11.3 Comment No. 2

Comment:

Verification of valves that have active safety functions as described in SSAR
Table 3.9-8:

a. F025, 5 valves (1-2-2) for the three systems, cooling water supply line
to HECW refrigerator PCV. These valves are not shown on Figures
2.ll.3a, b, and c of the CDM. Please revise the CDM figures to include
these valves.

b. F055, 6 valves (2-2-2) for the three systems. Cooling water return line
from Emergency Diesel Generator. These valves are shown as parallel
pairs on the P&lDs. On CDM Figures 2.ll.3a, b, and c, they appear as
single valves. Please revise the CDM figures.

c. F072, 6 valves (2-2-2) for the three systems. Cooling water supply line
to nonessential coolers. These are A0Vs and are arranged as parallel
pairs on the P& ids. On CDM Figures 2.ll.3a, b, and c, they appear as
single valves. Please revise the CDM figures.

d. F175, 3 valves, one for each system. In accordance with the P&lDs and
the CDM figures, these are MOVs supplying cooling water to the fuel pool
cooling HX room coolers. Table 3.9-8 of the SSAR describes these valves
as " cooling water supply to RHR system HX pressure relief valve".
Resolve this discrepancy. Also, both P& ids and CDM figures showed a
total of 2 valves, one for RCW-A and the second for RCW-B. Resolve this
discrepancy.

Resolution:

a. Disagree. The CDM figures are functional representations of systems.
As such, some system components may not be displayed. The decision
whether to display a component is dependent on factors such as its
importance to safety and the likelihood that the component function may
change in the future. The earlier resolution is not correct. The valve
is not shown on the CDM figure nor should it be. The valve isolates the !

HECW cooler. GE chose not to identify this valve in the CDM because the ;
valve has no automatic isolation function. Therefore, operational i
verification as part of the normal system functional tests in Tier 2 is ;

sufficient. |

|



_ _ . _ _ _. . _. _.

;

,

b. Disagree. The CDM figures are functional representation of systems. As
such, some system components may be displayed. .In particular, redundant-
components within the same division are normally not shown. In :
addition, the normal practice is to show only one of several redundant !

divisions unless there are variations between equivalent divisions which !
may warrant showing more than one division. An example is the RCW i

system; although the divisions are redundant, there is sufficient
variation between divisions to warrant identifying each of them 'l
separately in Tier 1. For instance, although RCW has three divisions, |
it serves several two-division systems, such as FPC, CAMS, and HPCF.
One division also serves the single division of RCIC. Because of these !
variations, the staff felt that each division needed to be shown in Tier '

l. However, this is an exception to the rule. Most systems are j
sufficiently similar to allow only one division to be shown in Tier 1. i
In these instances, the CDM clarifies that the division shown is !
representative of the other redundant divisions. j

c. Disagree. The CDM figures are functional representation of systems. As !

such, some system components may be displayed. In particular, redundant !
components within the same division are normally not shown. In iaddition, the normal practice is to show only one of several redundant i

divisions unless there are variations between equivalent divisions which :

may warrant showing more than one division. An example is the RCW ;

system; although the divisions are redundant, there is sufficient !
variation between divisions to warrant identifying each of them t

separately in Tier 1. For instance, although RCW has three divisions, {
it serves several two-division systems, such as FPC, CAMS,'and HPCF. ;

One division also serves the single division of RCIC. Because of these i
variations, the staff felt that each division needed to be shown in Tier
1. However, this is an exception to the rule. Most systems are

.

{

.

sufficiently similar to allow only one division to be shown in Tier 1.
In these instances, the CDM clarifies that the division shown is
representative of the other redundant divisions

d. GE's proposed disposition is described in the enclosure. !

NRC agreed with GE's disposition.

:

t

i

!

-|
I

!

h
__ _ . _,



Section 2.11.4 Comment No. 1

Comment:

Figure 2.11.4 shows the surge tank is shared with the HVAC Normal Cooling
Water System (HNCW). Whereas on SSAR figure 9.2-6a, the surge tank is shared
with the HNCW and the Hot Water Heating (HWH) Systems. Resolve this
discrepancy.

(Task Group:) Also, the HWH discussion in section 9.2 was deleted and should
be reinserted.

Resolution:

NRC agreed with GE's disposition.

.

s

h
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Section 2.11.6 Comment No. 1

Comment:

On figures 2.11.6a and 2.ll.6b, DP should be dP.

Resolution:

GE agreed to make the changes.

Section 2.11.6 Comment No. 2

Comment:

ITAAC 9, the Design Commitment figures 2.ll.3a and 2.11.3b should be 2.11.6a-
and 2.ll.6b.

Resolution:

GE agreed to make the changes.

i

.

..

i

,

i

!
___ ..
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l

Section 2.11.9 Comment No. 1

Comment:
,

1

Page 2.11.9-1, second paragraph, and page 2.11.9-2, item (3): change " --- |
loss-of-coolant accident (LOCA) signal, -- ." to " --- loss-of-coolant |

accident and/or loss of preferred power (LOCA and/or LOPP) signal, -- ."

Resolution:

GE agreed to make the changes.

Section 2.11.9 Comment No. 2

Comment:

The CDM describes valves F003 and F005 to have active safety-related
functions. In Table 3.9-8 of SSAR, they are classified as " PASSIVE". Resolve
this discrepancy.

Resolution:

GE agreed to make the changes as described in the enclosure.

Section 2.11.9 Comment No. 3

Comment:

Table 2.11.9, change "LOCA" to "LOCA and/or LOPP" for all three parts across
the page.

Resolution:

GE agreed to make the changes.

Section 2.11.9 Comment No. 4

Comment:

SSAR Section 9.2.15.1.2, change paragraph to read as follows: --- shutdown;"

(d) testing; and (e) loss of preferred power."

Resolution:

GE agreed to make the changes.

|

l



\

\

Section 2.11.11 Coment No. 1

Coment:

The SSAR does not reference the Fig. 9.3.7, sheets 1&2, Service Air System, in
SSAR chapter 9.3.7.

Resolution:

GE agreed to make the changes as described in the enclosure.

,

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



Section 2.11.13 Connent No. 1

Comment:

ITAAC item #6 requires each of two HPIN divisions to be powered from the
respective Class IE divisions. This requirement should be included in the
HPIN description in SSAR Chapter 6.7.2 or appropriate section in SSAR
Chapter 8.

Resolution:

GE agreed to make the changes.

.

I
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I

i

!

Section 2.11.17 Comment No. 1

Comment:

SSAR section 9.3.9 states that portions of the system are designed to Reg ;
Guide 1.29 position C.2. SSAR Table 3.2-1 (system Pl7) should have a note
that some of the HWCS piping is Category 1.

Resolution:

Position C.2 in RG 1.29 does not contain a requirement for the system to be
,

Seismic Category 1. The statement in 9.3.9 refers to BTP 9.5-1, which only
;

requires that hydrogen lines in safety-related areas be Category'1. The 4

turbine building is not safety-related. Therefore, this system does not have
to be Category 1. t

i
Section 2.11.17 Comment No. 2

t

Comment:

The design description should include discussion of the system piping that is
seismic Category 1 and have an associated ITAAC verification.

;

Resolution: I
!
i

Position C.2 in RG 1.29 does not contain a requirement for the system to be
:Seismic Category 1. The statement in 9.3.9 refers to BTP 9.5-1, which only <

requires that hydrogen lines in safety-related areas be Category 1. The
turbine building is not safety-related. Therefore, this system does not have !

to be Category 1. ;

i .

I

t
!

4

i
.

I

>

I,

!

!

!

'
,

i

f
1

!

,
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Section 2.11.20 Comment No. 1
'

Comment:

ITAAC #2 details of the post-accident sampling system measurements for boron
and radionuclides is not addressed in the SSAR. This information should be ;

added in the appropriate SSAR section.

Resolution:

Disagree. SSAR addresses the post-accident sampling for boron and
radionuclides in Section IA.2.7 of Appendix 1A.

r

t

i

e

__ _ _ _ _ _ _ _



Section 2.11.21 Coment No. 1

Coment: !

See attached markup for SSAR editorial comment. +

Resolution:

GE agreed to make the changes.

,

?

b
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{ Table 2.11.2 Makeup Water (Condensate) (MUWC) System bw
6 III

Inspections, Tests, Analyses and Acceptance Criteria 54 gg Design Commitment inspections, Tests, Analyses Acceptance Criteria
E 1. The basic configuration of the MUWC 1. Inspections of the as built system will be 1. The as built MUWC System conforms
h System is as shown on Figure 2.11.2. conducted. with the basic configuration on Figure
a

I 2.11.2.
?. 2. Each of the four MUWC System water 2. 2.{ level sensors is powered from the

a. Tests will be performed on the MUWC a. The test signal exists only in the Classy respective divisional Class 1E power
,

System by providing a test signalin IE division under test in the MUWC
" "* *** " " ' * * * ' Y " " 'de s p ov i.. ,c. Class,

IE divisions, and between Class 1E b. Inspections of the as-built Class 1E b. In the MUWC System, physical
divisions and non-Class 1E equipment. divisions in the MUWC System will be separation or electricalisolation exists

performed. between Class 1E divisions. Physical
separation or electrical isolation exists
between these Class IE divisions and k
non-Class 1E equipment, f

3. Main control room displays provided for 3. Inspections will be performed on the main 3. Displays exist or can be retrieved in the y
the MUWC System are as defined in control room displays for the MUWC main control room as defined in Section s
Section 2.11.2 System. 2.11.2. '

4. RSS displays provided for the MUWC 4. Inspections will be performed on the l'.SS 4. Displays exist on the RSS as defined in
System are as defined in Section 2.11.2. displays for the MUWC System. Section 2.11.2.

'
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(7) Any purified water storage tank hall be provided outdoon th adequate
freeze protection and adequate diking and other means to contml spill and
leakage. i

9.2.8.3 System Description (Conceptual Design)

The Mh? System consists of both mobile and permanently installed water treatment
systems.

The permanently installed system consists of a well, filters, reverse osmosis modules and

demineralizers which prepare demineralized water from well water. The demineralized

waier is sent to storage tanks until it is needed. Pumps are provided to keep the Makeup
| Water Preparation (M%T) System pressurized at all times. The components of the MWP

System are listed in Table 9.2-15 and the system block flow diagram is in Figure 9.2-10.

While it is planned to install both permanent divisions, only one division may be
installed if plant water requirements and economic conditions indicate that the second I
division will not be needed.

Mobile water treatment systems will be used before the permanent system is installed
and later if water requirements exceed the capacity of the permanent system or if
economic condition make use of mobile equipment attractive compared to operating
and maintaining the permanent system.

.

9.2.8.3.1 Well System

A well, well water storage tank and two well water forwarding pumps are provided which
can produce sufficient water to meet the concurrent needs of the MWP System and the
PSW System.

i9.2.8.3.2 Pretreatment System '

Two dual media filters are provided in parallel which are backwashed when needed

using one of two backwash pumps and water from a filtered water storage tank. "Ihis
tank is provided with a heater to maintain a water temperature of at least 10'C at all
times. Water may be sent from the filtered water storage tank to the PSW System or to "

the next components of the MWP System.

9.2.8.3.3 Reverse Osmosis Modules
.

Chemical addition tanks, pumps and controls are provided to add sodium
hexametaphosphate and sodium hydroxide to the filtered water. ; -

Four high pressure, horizontal multistage reverse osmosis (RO) feed pumps provide a
f

feed pressure of approximately 32 kg/cm g. Reverse osmosis membranes are arranged i

in two parallel divisions of two passes each with the permeate of the first passes going to

U -12 Weter Systems - Amendmerst 33
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Section 2.12.1 Comment No. 1

Comment:
:

Figure 2.12.1 shows "DG II" feeders for all divisions. It should be changed |
to "DG I, DG II, and DG III" as shown in attached markup. |

(Task Group:) This may conflict with SSAR. See SSAR section 8.3.1.1.8.3 and i
Item 4 of SSAR section 8.3.3.6.2.3.2. I

Resolution: I

GE agreed to make the changes as described in the enclosure. I
:

!
Section 2.12.1 Comment No. 2 .

Comment: .

Incorrect page numbers are referenced on SSAR pages 8.0.iil/iv and v/vi.

Resolution:
i

GE agreed to make the changes as described in the enclosure. |

Section 2.12.1 Comment No. 3

Comment:
!'

SSAR descriptions use "mVA and mW" as abbreviations for showing the units of i
power for equipment such as transformers, DG, CTG and buses. This is {inconsistent with drawing 8.3.1. Drawing used "MVA and MW" as abbreviations.

i
SSAR descriptions need to be updated to be consistent with drawing. !

,

Resolution:
;

GE agreed to make the changes. i
!

Section 2.12.1 Comment No. 4 I

Comment:
!

Values referenced in acceptance criteria for ITAAC #s 3, 5, 6, 7, 8.b, and 21 !
are not described in the design description. These should be described. !

s

(Task Group:) With respect to separation distances in #s 3, 5, 6, and 7, GE
should consider removing the actual distances from the acceptance criteria - {
column. Distances are in the SSAR. !

f:
Resolution:-

NRC agreed with GE's disposition. i

{
:

!

,

m _ _ - , - - - - - - - -. - - - w .
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,

!
!

Section 2.12.1 Coment No. 5 !

;

Comment: |
iThe design description states that there are no automatic connections between
iClass IE divisions. No ITAAC entry is provided for this item. Need further

clarification for this design requirement.
|!

Resolution:
,

!
Disagree. Design requirement comes from IEEE 308. Configuration would cover i
it. '

,

Section 2.12.1 Comment No. 6
'

Coment:
!

Certified Design Material (CDM) does not describe load shedding and sequencing {requirements during LOCA (which offsite power available). This should be ;
included in CDM and appropriate ITAAC entry provided to verify the design t

requirement. *

Resolution:
!

Disagree. No load shed with offsite available. Load sequencing with offsite ;

available is not Tier 1. Sequencing on EDG is Tier 1. j

|
!

Section 2.12.1 Coment No. 7
|

Comment: !

f

No ITAAC entry provided to verify under voltage / loss of voltage protection for !
Class lE buses. i

Resolution: .

t

See 2.12.1 #10, Dagraded Voltage and 2.12.13 #4, Loss of Voltage. j

f

Section 2.12.1 Coment No. 8 I
!

Coment: i
i
'SSAR TS Section should be clarified as noted in the attached markup.

Resolution: f
,I

GE agreed to make the. changes. |

|
t

!

i

;

!
- , , , . _ - .- . - - . . _ . . _ - . .

_ . . ~_ .,



Section 2.12.1 Comment No. 9

Comment:

ITAAC #23 and CDM design description should be revised as shown in the
attached markup.

Resolution:

GE agreed to make the changes.

Section 2.12.1 Comment No. 10

Comment:

In response to comment no. 17 made during the pilot review, GE stated the
proposed changes would be made post-amendment 33. This comment is being made
to encourage follow-up on that specific item which is the legend in the SSAR
for electrical symbols.

Resolution:

GE agreed to make the changes.
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8 3.8.1 i

=

B 3.8 ELECTRICAL POWER SYSTEMS
;

B 3.8.1 AC Sources-Operating 7 X; g"- ~ ~
.x:-
.f "".Y

BASES

BACKGROUND The unit Class IE AC Electrical Power Distribution System AC '"

sources consist of the offsite power sources (normal
preferred and alternate preferred) and the onsite standby
power sources (Division I diesel generator (DG) Division !!
DG, and Division !!! DG). As required by 10 CFR 50,
Appendix A, GDC 17 (Ref.1), the design of the AC electrical
power system provides independence and redundancy to ensure
an available source of. power to the Engineered Safety
Feature (ESF) systems. '' '

, ,

The Class 1E AC distribution system supplies electrical
power to three divisional load groups, with each division
powered by an independent Class IE 6.9 kV ESF bus (refer to' .

LCO 3.8.9, " Distribution Systems-0perating"). Each ESF bus
has two separate and independent preferred (offsite) sourtas efE
of power and a dedicated onsite DG. Each ESF bus is also 4S
connectable to a combustion turbine generater (CTG). Ihp .

ESF systems Af anv_two af the_ three divisions provide for
fthe minimum safety functions necessary w snut down the unit )be-and maintain it in a safe shutdown condition. eis W

sas HkKla4

from the transmission network via two electri ally apd.4 (%pr nA m.
Offsite power is supplied to each of the 6.9 k SF buses ,

,. 7 6 # !

physically separated circuits. In addition -"if ^^ M r,%. '

ce b =;f- ato any one ESF bus fath-G4-(for a .. gegice2

~ , , .
.. '

limited duration) when the ESF tus is being fed from the f_e -
I i -c . reserve auxiliary transformer chile the unit auxiliary !-

- transformer associated with the ESF bus is out of service,.
.

or when the ESF bus is being fed from the unit auxiliary
transformer while the reserve auxiliary transformer
associated with the ESF bus is out of service. These offsite~
AC electrical power circuits are designe6 and located so as-
to minimize to the extent practicable the likelihood of ,

their simultaneous failure under operating and postulated . :

accident and environmental conditions. A detailed
- description of the offsite power system and circuits to the

onsite Class 1E ESF buses is found in SSAR, Chapter 8
(Ref. 2). , | {,. !

An offsite circuit consists of all breakers, transformers,
switches, interrupting devices, cabling, controls, and

1,

: (continued)
* *

-
. .
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, , . . . :. .s .'
-

. .s ...c .
-

dMCCsare ,c:

Clam 1E medrum vohnge M/C smachgear and low vohage P/C switchgest meM i' ksgaarand

idennSed according to their Cass IE civision. Cass 1E M/C and F/C suMCCs are located in Sesamic Category I strucares, and in their respecdve :IMaional 'b
I7

. . - ,,;g@Y,-

- , ,

} h_ *.
-

p cass IE EPD Sptem cables and racewsp are idendSed according to thed d2 ass 1E
areas.

*;.4.'g[
'

-;din
division. Cass IE divisional cables are routed in Seismic Category I strucara an

,

'' a+ -

j their respecdve dmsional raceways. - ' * ' ~

yf Harmonic Dwtortion waveforms do not prevent Class IE eq4-tfme
'my . .. -

r '

. ,,r, i k s g @ g g '1%.!G-
-

l+ .,

their safety functions.

ne EPD System supplies an operating voltare at the ten =3a.ta of the Qass IE ' d. (p.;.
.

. -

^'

wiWn tne v'h4n equement's voltaae tolerance-

- ,

k . g~t * utilization equ2pmem mga
- ..

'

An electrical grounding sptem is provided for (1) instrumentados, control, a. , M.,j',;.g 2l

computer systems, (2) electrical equipment (switchgear, disutbunos pane s, motors) and (5) mechanical equipment (fuel and 9 -t=1 tanks).Lig tn ng
r .rhi

*' - '

protection systems are prcmded for buildings and for structures and trans6mnerslocated outside of the buildings. Each groundmg system and lightning protection
M''N '

,3
' * '44' M T, ,,, [ . . ,,

sptem is separately grounded to the phnt ground grid.
'

. . t ;-.. e..--

.L,

He EPD Sptem has the following alarms, dasplays and controls in the MCE:
. , , ,

. P, -.

g t t.gfg
Alarnu for degraded voltage on Cass IE medium voltage M/C switchgear.g, ; . -

I. // Parameter displays for PWG output voltage, amperes, sans,iars, and Q[y
(1)

- };
*

*

(2) -
'

.. g ..,,

frequency.

Parameter displays for EPD Sptem medium vohage M/C switchgear bus .'i . ~| g. .'
~

.y ..g
a-

(3)
voltages and feeder and load amperes.

-.j -

Controh for the PMG output circuit breaker, me'dium voltage M/C switchgear .
.

feeder arcuit breakers, load circuit breakers from the mediumiohage M/C .(4) .

l ! " ,- .

switchgear to their +h low voltage P/C switchgear, and low vo tage
feeder orcuit breakers to the low voltage F/C switchgear. .

_.x, . . . .
.

M d,(-
Status indication for the PMG output circuit breaker and'the m,edmm voltag4 y

,',', [ L.4 -(5) . . . . .

M/C switchgear circuit breakers.
N-/

g

. d -{ N.'
The EDP System has the follomag displays and controls at the rem usdown. ' f9f ' _ - . g . w.r. .HsP'

~.O.,--
.

'. '= -.

Sptem (RSS):
.

....

Parameter displays for the bus voltages on the Qass 1E Dividons I and D , ' c.,,,,jp,.'.i
,

:

medium voltage M/C swnchgear. / ]?feYfGuir y,p',
(1) 2-

.'

. .p
* . s . .b * * . -

J *.e [" '
'

.,-
'

flestnapf Poguer N W ~.y . w.e ,.
. . h.'a> T . 9,4
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Section 2.12.10 Comment No. 1

Comment:

CDM does not fully address the full extend of items covered in acceptance
criteria no.2. Clarification is also needed for environmental qualifications.
Design Description should be revised as shown in the attached mark-up.

(Task Group:) This should be sent to GE to include the new wording attached.

Resolution:

GE agreed to make the changes.

Section 2.12.10 Comment No. 2

Comment:

ITAAC entry #2 should be revised as shown in the attached mark-up.

(Task Group:) This should be sent to GE to include the new wording attached.

Resolution:

GE agreed to make the changes.

Section 2.12.10 Comment No. 3

Comment:

IEEE 317 "IEEE Standard for Electrical Penetration Assembly in Containment
Structure for Nuclear Power Plant" should be referenced in SSAR for meeting
design, construction, qualification, test and installation of electrical
penetration assemblies.

Resolution:

GE agreed to make the appropriate changes.

Section 2.12.10 Comment No. 4

Comment:

CDM and SSAR should provide information to verify the pressure boundary of
containment penetrations. ITAAC entry should be provided to verify this.

Resolution:

Covered by containment structure.
|

1

l

-_ __. _ _ _
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Section 2.12.10 Comment No. 5

Comment:
;

ITAAC entry #4 should be revised as shown in the attached mark-up. I

Resolution:

Disagree. Tier 1 independence for penetrations only involves an inspection.

Section 2.12.10 Comment No. 6

Comment:

SSAR should provide information regarding penetration withstand capabilities
for electromagnetic and thermal forces and penetration nozzle-concrete
interface limits.

Resolution:

Not specifically needed in the SSAR. The type of information cited involves
detailed design information which is part of the design and specification of
particular penetrations. This type of information is expected to be part of
the final design, qualification, and procurement of the penetrations and is
done in accordance with industry standards and practices. The SSAR
(19.F.3.2.2) does specify electrical penetration design requirements including
temperature and pressure ratings to account for loadings due to severe
accidents.

Section 2.12.10 Comment No. 7

Comment:

SSAR should be revised as shown in the attached mark-up.

Resolution:

See comment I above.

Section 2.12.10 Comment No. 8

Comment:

SSAR Section 8.3.3.1 states that "no penetration carries cables of more than
one division." SSAR does not discuss how non-safety related cables are
connected to the penetration assemblies. Is there a separate penetration
assembly to carry non-safety related circuits? Provide clarification.

Resolution:

Yes. Separate penetrations, as stated in SSAR.
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2.12.10 Electrical Wiring Penetration
.

Design Description

Dectrical penetrations are provided for electrical cables passing through the primar.i
ContainInenL

,

Dectrical penetrations are classified as safety-related.

o '*^Yo Dectrical penetrations are protected apinst c=. ;_ m.;. r . -
-

Dectrical penetrations are classiSed as Seisraic CategoryI.

l

Divisional electrical penetrations onay contain cables of one Class 1E dhision.
Independence is provided between dhisional electrical penetrations and also between

! dhisional electrical penetrations and penetrations containing non-Class IE cables.
d c4M

Dectrical penetrations are qualiSed for a hanh emironment. ]
!

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.12.10 provides a definition of the inspections, tests, and/or analyses, together
,

with the associated acceptance criteria, which will be undenaken for the ' calr

Wiring Penetrations.
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desenbed in Subsection 8.3.3.6.1.l(4). Circuits within penetration assemblies

follow the same installation method as described in 8.3.3.6.1.2 for divisional
assignment.

For the other ends of the penetrations, which are outside the containment in the non-

inerted areas, separation by distance alone is not allowed. These are separated by
separate rooms, or barriers, or different floor levels. Such walls, barriers or floors are
S hour fire-rated.

.

Such separation criteria applies to the following:

(1) Between redundant (divisional) penetrations

(2) Between penetrations containing noncass IE and penetradons containing
Class 1E or associated Oass 1E circuits

(3) Between penetrations containing Cass 1E circuits and other divisional or non-

di"i'i "*' '*h/ ppr c

9 Redundant g nterrupting devices are provided for all electrical circuits
(including all instrumentation and c[ntrol devices, as well as power circuits) going
through containment penetrations.,1f the maximum available fault current (assuming
failure of an upstream device) is greater than the continuous current rating of the
penetration. This avoids penetration damage in the event of failure of any single over-
current device to clear a fault within the penetration or beyond it. See
Subsection 8.3.4.4 for COL license information.

8.3.3.6.1.3 Compflance with Separation During Design and Installation

Compliance with the criteria which insures independence of redundant systems is a
supervisory responsibility during both the design and installation phases. The
responsibilityis discharged by:

(1) Identifying applicable criteria;

(2) Issuing working procedure to implement these criteria; -

(3) Modifying procedures to keep them current and workable;

(4) Checking the manufacturer's drawings and specifications to ensure
compliance with procedures; and -

(5) Controlling installation and procurement to assure compliance with approved
and issued drawings and specifications.

s.s.a Onstre Powv $ystems - Amendment 33,

|
i

_ _ _ _ _ - - - . - - - _ _ _ _ - - - - _ _ _ _ _ - _ _ _ _ _ _ _
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below th maximum continuous current capaci@of the penetration. :

Such desic'es must be located in separate panels or be separated by ;

barriers and must be independent such that failure of one will not
adversely affect the other. Furthermore, they must not be dependent on
the same power supply.

(5) A demonstration ofleak tightness under the severe accident containment
pressure and temperature loadings described in Subsection 19F.3.2.2.

l
Protective devices designed to protect the penetrations are capable of being tested, j

calibrated and inspected (see Subsection 8.3.4.4).

8.3.3.8 Fire Protection of Cable Systems
i

The basic concept of fire protection for the cable system in the ABWR design is that it !

is incorporated into the design and installation rather than added onto the systems. By
|use of fire resistant and non-propagating cables, conservative application in regard to

ampacity ratings and raceway fill, and by separation, fire protection is built into the
system. Cables are rated to withstand fault currents until the fault is cleared. Short

,

>

circuit analysis will be performed in accordance with IEEE 141 and/or other acceptable
3

industry standards or practices to determine fault currents. Fire suppression systems '

(e.g., automatic sprinkler systems) are provided as listed in Table 9.5.1-1.

8.3.3.8.1 Resistance of Cables to Combustion

The electrical cable insulation is designed to resist the onset of combustion by limiting
cable ampacity to levels which prevent overheating and insulation failures (and

flar' }e-resistive and self-extinguishing characteristics. Polyvinyl chloride or neoprene
resu tant possibility of fire) and by choice ofinsulation andjacket materials which have

n

cable insulation is not used in the ABWR. All cable trays are fabricated from
noncombustible material. Base ampacity rating of the cables was established as ;

published in IPCEA-46-426/IEEE-S-135 and IPCEA-54-440/ NEMA WC 51. Each coaxial
cable, each single conductor cable and each conductor in multiconductor cable is
specified to pass the vertical flame test in accordance with UIA4.

In addition, each power, control and instrumentation cable is specified to pass the
vertical tray flame test in accordance with IEEE 383.

Power and control cables are specified to continue to operate at a conductor ,

temperature not exceeding 90'C and to withstand an emergency overload temperature
of up to 130*C in accordance with IPCEA S 66-524/ NEMA WC 7 Appendix D. Each
power cable has stranded conductor and flame-resistive and radiation-resistant
covering. Conductors are specified to continue to operate at 100% relative humidity
with a service life expectancy of 60 years (See 8.S.4.3). Also, Class 1E cables are designed
and qualified to sunive the LOCA ambient condition at the end of the 60-yr. life span.

,

8.3-54 Onsite Power Systems - Amendment 33

r

_ _ _ _ _ _ _



,. - . -. . - - .-

Section 2.12.11 Comment No. 1

Comment:

Although the physical independence of the CTG and its feeders is maintained
relative to the designated offsite and onsite power sources, its electrical
independence should also be established with them in order to avoid a common
mode failure when it is required to function during Station Blackout. In the ,

SSAR on page 10-3, the 4th bulleted-item requires that "The CTG design ;

minimize potential for single point vulnerability with onsite emergency power
sources." A similar design commitment is also established in the SSAR on
page 10-1, last paragraph, Item (2) in regard to offsite power sources. An
ITAAC should be provided to verify that this independence is established. ;

Resolution: |

These type SSAR commitments are too broad for inclusion in Tier 1.
Furthermore, electrical independence under 5B0 was not considered a Tier 1 ;

requirement because it is assumed that all other ac sources are not available.

Section 2.12.11 Comment No. 2

r

Comment: i

In order to meet the guidance of R.G. 1.155 and the commitment of 10CFR50.63
when no coping analysis is to be required, the AAC power source must be able '

to be connected to the safe shutdown buses within 10 minutes. ITAAC needs to
be provided to verify that by preliminary analysis that the combustion turbine :
generator can be' connected to at least one safety-related bus within this time t

'line based on nominal operator response times, breaker operating times, and
the postulated startup time of the CTG even though actually verified during
pre-op. testing,

t

Resolution:
,

!
No action needed. Since auto start of the CTG is provided, it was concluded
that the relatively simple breaker alignment could be procedurally achieved ;

within 10 minutes and therefore, no specific ITf.AC was needed.

i

:
!

1

.|

;

;

.i

4



Section 2.12.11 Comment No. 3

Comment:

Design Commitment No. 3 requires the CTG's capacity to be at least equal to
that of an EDG. R.G. 1.9 suggests that the continuous load rating of an EDG
during the construction permit stage be at least equal to the sum of the
nameplate ratings of its loads plus a margin of 10-15%. It would seem, based
on this, that the CTG should also be sized similarly to an EDG per R.G.1.9.
The CTG should only be sized with a capacity equal to that of an EDG if their
loads are identical. This is not the case since each EDG does not have to
pickup the PIP buses in conjunction with the Class IE buses. Clarification is
required. Suggestion is to make a definitive statement in the SSAR about the
actual output capacity of the CTG based on a tabulated list of connected loads
for SB0 and other similar loading scenarios.

Resolution:

No action needed. The SSAR does specify the CTG capacity to be great enough
to supply loads on the PIP buses as well as the Class IE buses. It was
decided that for Tier 1 purposes, only the minimum safety requirement would be
verified by the ITAAC and therefore a capacity equal to the capacity of the
EDG was acceptable for the ITAAC design commitment.

Section 2.12.11 Comment No. 4 -

Comment:

Page 10-4 of the SSAR, third paragraph " CTG automatically starts on an
undervoltage at the PIP buses... and if voltage is still deficient then power
automatically transfers to the CTG." In order to ensure sufficient capacity
of the CTG to respond to the shutdown of the plant during a 580, would the
case ever arise when this feature should be overridden? ITAAC should be
provided that verifies the operability of this feature since no load has to be
picked up during the test.

Resolution:

No action needed. The detailed operation, including specific features such as
" overrides", have not been specified in ITAAC. The SSAR describes the
automatic operation of the CTG as it would be expected to occur in response to
a loss of offsite power event. The operation of the CTG as an AAC source to a
Class IE bus is done under subsequent manual actions.



-- - - . .- - .- . - . .

f
i

i

Section 2.12.11 Coment No. 5
i

Comment:

In the SSAR on page 8.3-20, Item (5) "Each diesel generator...has a [
continuous load rating of 6.25 MVA @.8 power factor." This interprets into a
continuous load rating of 5 MW for each EDG. In the SSAR on page 8.2-6, 5th i
paragraph " CTG... is a 9 MW self-contained unit." Design commitment no. 3 :
requires the CTG to be as least as large as an EDG in regard to capacity. On i

the basis of the capacities for each EDG and CTG quoted above from the SSAR ;

and also for the reasons stated in comment no. 3, the CTG and each EDG can not !
have similar rated output capacities. This entire ITAAC entry (all three !
columns for item 3) needs to be re-written or replaced by one which is more i
appropriate. |

t

Resolution: |
!
'

As specified in the SSAR, the EDG and CTG do not have similar ratings.
However, as stated above in Comment 3, the minimum safety requirement of a

.

'capacity equal to an EDG was incorporated into ITAAC.

:

Section 2.12.11 Comment No. 6

Comment:
|

Design Description states that " CTG is located in a non-safety related area of
the plant." SSAR Section 9.5.11.3 states that " Adequate protection of the CTG ,

against sabotage is provided by locating the unit inside the security |protected area." Design Description should be revised to show that the CTG is t

located in the protected area of the plant and an ITAAC should be provided-to '
,

verify this location.
,

Resolution:

GE agreed to inake the appropriate changes. t

.

Section 2.12.11 Comment No. 7 |
1

Comment:
!

The operations and surveillance requirements for the CTG should be added to
the TS to confirm the operability and availability of this system.
Note: The staff is currently considering inclusion of SB0 equipment in TS for
operating plants. ;

Resolution: f

!
Management decision - No (based on ABWRs additional " coping" capability).

i

|

i

-_. . .-
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1

Section 2.12.11 Comment No. 8 )
I

Consent: i

|
Table 2.12.11, item 1, replace 2.12.1 with 2.12.11.

'

Resolution:

GE agreed to make the changes.

Section 2.12.11 Comment No. 9

Comment:

SSAR page 7.3-3, revise as Atiown on mark-up.

Resolution:

See appropriate section - miscellaneous comments include this.

!

|
Section 2.12.11 Comment No. 10

Comment:

SSAR Table 14.3-10, clarify statement at top of page with respect to RCIC and
HPCF suction piping as outlined in mark-up.

Resolution:

See appropriate section - miscellaneous comments include this.

>

w.,
- _ _ _ _ - - - __
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$ Table 2.12.11 Coenbasstion Taasteine Generator b
$ F:;::^' _ Tests Amelvees and ?- ;^ - : Cdeeds b l

i

Design Commitment 'n;: ^" n Tests. Analyses f_:: ; -- : Crisesta iU ;

1. The basic configurat CTGis 1. Inspections of the as-tmilt CTG will be 1. The as-tmilt CTG conforms with the basic
described in 2.12.1. coMM. configuration described in Section |

2,t ,| g 2.12.11. .

2. The CTG can supply power to the non- 2. Tests on the as-built CTG will be 2. The as-built CTG can supply power to the
Class IE busses or to the Class 1E . conducted by connecting the CTG to the non-Class 1E PIP buseos or to the Class 1E I

Cvisional busses. non-Class 1E PIP bueens and to the Class divisional busses. ),

1E divleional busees. 't

3. The CTG capacity to supply power is at 3. Inspections of the as-built CTG and DGs 3. The as-built CTG capacity to supply power .

least as large as the capacity of a DG. will be coM-*ad. is at least as large as the capacity of a DG, '

as determined by the CTG and DG
nameplate ratings.

4. MCR displays and conerois provided for 4. Inspections will be conducted on the MCR 4. Displays and controls exist or can be
the CTG are as defined in Section 2.12.11. displays and controis for the CTG. retrieved in the MCR as defined in Section

2.12.11. g
t-

u
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Section 2.12.12 Comment No. 1

Comment:

GE response to comment #9 of pilot review is not fully implemented. Figure !

8.3.4 sheet 3 as well as other affected drawings (AC and DC systems) should be
revised to show non-drawout type MCCBs.

;

'
Resolution:

GE agreed to make the changes as described in the enclosure.

I

Section 2.12.12 Comment No. 2
,

Comment:

One line diagram symbol legend needs to be added to SSAR section 1.7 as
committed by GE in response to pilot review comments 10 & 11. !

!

Resolution:

GE agreed to make the changes.

!

!

[

.

I
;

i

I
;

[

i

!
,

i
:

,

!

.- - - . _ _ _ . , - ,
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f|
Section 2.12.13 Comment No. I

Comment:

I
a. Acceptance value for ITAAC 6 should be referenced in design description.

!
:

b. Acceptance values (+/- 10%) voltage and +/- 2% frequency) should be
;

deleted from ITAACs 4, 5, and 7 since the design requirement is to :
establish rated voltag? and frequency. The above tolerance requirements iare specified only during loading. ;

!
Resolution:

i
,

a. No action needed. The acceptance values for the diesel generator are
controlled throughout operation by the plant technical specifications.
The staff believes that the acceptance values specified in ITAAC in

,

conjunction with the TSs provide control of the safety parameters such !that inclusion of this information in the design description would not .i
be needed.

.

;

;
b. GE agreed to make the appropriate changes.

.

Section 2.12.13 Comment No. 2
,

Comment:

SSAR Section 8.3.1.1.8.2, item no. 14 states that "the maximum loads expected
,

to occur for each division do not exceed 90% of the continuous power output
ritir.g of the diesel generator." This information should be incorporated in
CLE and ITAAC #2 should be revised accordingly. See attached.

Resolution: '

NRC agreed with GE's disposition.

iSection 2.12.13 Comment No. 3

Comment:

No ITAAC entry is provided to verify that DG combustion air intakes are
located above the maximum flood level and the intakes are separated from DG
exhaust ducts. Refer CDM page 2.12.3.2 for design requirement.

|
Resolution:

i
,

Configuration covers this. !

i

:

,

i

i

_., _ _ _ _ _ _ _ _ _ _
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Section 2.12.13 Comment No. 4 *

Comment:
!

SSAR should state that a transient analysis (simulating various loading I

conditions) is performed to verify DGs response. !

Resolution:

Covered by SSAR commitments. i

;

i

Section 2.12.13 Comment No. 5 -

!

Comment:
{
ISSAR and CDM should address Class IE DC requirements for DG field flashing,

control and protective circuits.
,

Resolution:
.

'The SSAR does cover these requirements. With regard to the.CDM, DD/ITAAC
2.12.12 addresses Class IE DC requirements and the DG field flashing, control :

and protective circuits would be verified as part of that ITAAC. I
t

.

Section 2.12.13 Comment No. 6

Comment:

Load shedding requirements specified in SSAR 8.3.1.1.7 should be included in
CDM. Design commitments 4 & 6 and ITAACs should be revised to take into
consideration the shedding of large motors at a' bus voltage equal to 30% of t

nominal. .

t

Resolution: i

GE agreed to make the appropriate changes. !

Section 2.12.13 Comment No. 7 :
i

Comment: i

i-

Why are cable losses, Division III RCW pump loads and transformer losses (for
EA10 A, B, C) not shown in Table 8-3-1 of SSAR. Provide clarification.

i

Resolution:
|
t

Not typically included as loads. j
!
,

i

;

i
- , - -- n - - - , -- - ,, ,
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,

Section 2.12.13 Comment No. B r

:

Comment: i

!
What is the worst case loading for diesel? ,

Provide clarification in SSAR.
1

Resolution:
;

ISee table in SSAR.
*

Section 2.12.13 Coment No. 9
,

Comment:

Why are DG qualification test requirements not included in Certified Design :
Material? Provide clarification.

,

:

Resolution:
.

!In general, qualification tests are not covered by the electrical system
ITAAC. DG qualification is described in the SSAR in conformance with !
applicable Regulatory Guides and industry standards. j

i

Section 2.12.13 Comment No. 10 .

t

Comment:

Last paragraph of TS bases section B 3.8.1 should be revised to include power
factor of DG.

,

Resolution: i

GE agreed to make the changes.
!

!

Section 2.12.13 Comment No. 11 ,

Comment: !
!

TS surveillance requirement 3.8.1.14 states that testing must be performed ;

using a power factor of <0.9. This value should be changed to" 0.8 or to t

actual load power factor" to be more conservative. :

!
*Resolution:

<0.9 is consistent with other documents.

!

.

't
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Section 2.12.13 Comment No. 12
:

Comment:
,

!

Why are sequence timers started at 70% bus voltage? Sequence timers are !
started after DGs attain rated voltage and frequency. SSAR states that
minimum voltage at the bus is 75%. SSAR and applicable instrument drawings i
must be revised to state 75% minimum voltage requirement. !

Resolution:
:

70% is typical loss of voltage setpoint. There is typically no requirement to !
monitor for minimum voltage except degraded grid.

Section 2.12.13 Comment No. 13 |

Comment:

Revise design commitment #7 as shown in the attached markup.

Resolution:
|

GE agreed to make the changes. !
:

Section 2.12.13 Comment No. 14 ,

Comment:

Page 2.12.13-1, 4th paragraph, states that the EDG is automatically connected- I

to its respective divisional bus upon an undervoltage condition., However, ,

this is not really true because in accordance with page 8.3-16, item 1 of the
SSAR, it is necessary for large motors to trip first at a bus voltage equal to
30% before the EDG output breaker is closed. ;

,

;

(Task Group:) See comment 6 above on the same aspect. j
Resolution: f
GE agreed to make the appropriate cnanges.

Section 2.12.13 Comment No. 15 |

Comment: j

The design description should include the maximum time to load the HPCF and
RHR loads (less than or equal to 36 sec) as verified by the ITAAC.

Resolution:

As stated in response to comment la, the staff concluded that adequate
controls exist such that inclusion in the DD was not necessary.

_ _ __



Section 2.12.13 Comment No. 16 ;

Comment:

The voltage drop and frequency variations verified in ITAAC (+/- 10 % and +/-
25% respectively) should be included in the design description. (See also
comment 1 on sheet 1, comment 16 may be moot)

Resolution:

See response to comment la.

Section 2.12.13 Comment No. 17

Comment:

The day tank capacity should be specified in the design description.

Resolution:

See 2.16.2 on Fuel.

Section 2.12.13 Comment No. 18

Comment:

Table 2.12.13 item 9, acceptance criteria should be clarified to state that
the test signal only exists in the Class lE DG unit auxiliary systems under
test.

Resolution:

Disagree. Although " auxiliary systems" is not stated explicitly in the
acceptance criteria, design commitment clearly states that this ITAAC entry is
for the DG unit auxiliaries. Therefore, both the ITA and the acceptance
criteria apply to the auxiliary systems.

,

'

|

l

I

- - - - - . -m _
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Tende 2.12.13 Esnergency Diesel Generator Systesn (Continuedl h,p
IDN

k :; ^f--- . Testa, Anatyees and Asemptanee Csitorie-

g
Design Commitment ' ;: P-- .Teses. ?";::: A::-;^ance Csitorie 33 |-

\

8. When LOCA and LOPP signale salot,the 8. Tests on the as-built DG Systems will be 8. In the as-built DG Systems, when LOCA

DG automatically connects to he conducted by providing simulated LOCA and LOPP signals exist, the DG

respective divisional bus. Aher a DG and LOPP eignals. automatically connects to its respective |

divisional bus.The automaticload |

connects to its respective bus, the LOCA '

sequence begins at s 20 seconds.loads are automatically sequenced onto F4:i,g application of each load, the
the bus. bus voltage does not deop more than 25%

measured at the bus. Frequency is
restored to within 2% of nominal, and
voitage is restored to within 10% of
nominal within 60% of each load
sequence time interval.The HPCF and
RHR loads are esquenced on to the bus in
s 36 seconds for design basis events.

7. A manual start signal from the MCR or 7. Tests on the as-built DG Systems will be 7. As-built DGr. automatically start on y

from the local control station in the DG corsAM by providing a manual start receiving a manual start signal (rom the y

g area starts a DG. After starting, the DG signal from the MCR and from the local MCR or ftom the local control station, u

remains in a standby unless a control station, without a LOPP signal. attain rated voltage (110%), and ratedj
frequency (12%)'in s 20 seconds and

LOPP signal exists. -

#7 remain in the standby mode.
8%

*
7

8. When a DG is operating in parallel (test 8. Tests on the as built DG Systems will be 8. When the as-built DG Systems are

model with offsite power, a loss of the conducted by providing simulated loss of operating in the test mode with offsite

I offsite power source used for testing or a offsite power and LOCA signals while power and a loss of offsite power or a

LOCA signal overrides the test mode by operating the DGs in the test mode. LOCA signalis received, DGa
automatically disconnect from their

disconnecting the DG from its respective respective divisional buses.
divisional bus.

O

-I 1.. .

g i
t t
i
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3.\B.lM ch

[ Table 2.12.13 Emergency Diesel Generator System b
.a %
g inspections, Tests.?-f;:: and Acceptance Cdteda 3
4 $p Design Commitment M;::": _:. Tests, ?"i::- Acceptance Cetterie

k 1. The basic configuration of the DG System 1. Inspection of the as-built system will be 1. The as-built DG System conforms.with
P is described in Section 2.12.13. conducted. the basic configuration described in
$ Section 2.12.13.
St

5t 2. The DGs are sized to supply their load 2. Analyses to determine DG load demand, 2. Analyses for the as-built DG systems exist

{ demand following a LOCA. based on the as-built DG lood profile, will and conclude that the DG System f
g be performed. capacities exceed, a determined by their i

nameplate rating their load demand
following a LOCA. M y /p #/g

3. DG air start receiver tanks have capacity 3. Tests on the ma-bt:!.'t GG Systems will be 3. As-built DGs start five times without
for five DG starts without recharging meir conducted by starting the DGs five times. recharging their air start receiver tanks.
tanks.

"
4. A LOPP signal (bus under-voltage) from 4. Tests on the as-built DG Systems will be 4. As-built DGs automatically start on

an EPD System medium voltage conducted by providing a simulated LOPP receiving a LOPP signal, attain rated
divisional bus automatically starts its signal. voltage (110%), and rated frequency ,
respective DG, and initiates automatic (12%)in s 20 seconds, automatically 2
connection of the DG to its divisional bus. connect to their respective divisional bus, 4

A DG automatically connects to its and sequence their non-accident loads
respective bus when DG rated voltage onto the bus,

and frequency conditions are
established. After a DG connects to its
respective bus, the non-accident loads are
automatically sequenced onto the bus.

5. LOCA signals from the RHR (Division 1) 5. Tests on the as-built DG Systems will be 5. As-built DGs automatically start on
and HPCF (Divisions 11 and 111) System conducted by providing a simulated receiving a LOCA signal, attain rated
automatically start their respective LOCA signal, without a LOPP signal. voltage (110%), and rated frequency {divisional DG. After starting, the DGs (12%) in s 20 seconds, and remain in the y
remain in a standby mode (i.e. running at standby mode. A

rated voltage and frequency, but not [connected to their busses), unless a LOPP 4g
,

9 signal exists.
$
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Section 2.12.14 Comment No. 1

Coment:
,

'

Why are drawout type molded case circuit breakers shown on SSAR figure 8.3.37
.

!
!

Resolution: ;

!

GE will remove the word "drawout" in the SSAR.
,

|

Section 2.12.14 Comment No. 2
|

Coment: I
!

Why are Electrical Protection Assemblies (EPAs) not included in certified !
design material? These are required to protect safety related components from ;
over/under voltage and frequency transients. EPA design requirement should be -

included in ITAAC and figure 2.12.14. i

Resolution:
!

Not considered Tier 1, because the monitored power is now Class IE and, in '

addition, the ABWR is better protected from ATWS. The over/under voltage and >

frequency alarms are included.
!

Section 2.12.14 Comment No. 3

Coment: .

Why are EPAs not required for Computer and non-safety Vital AC system? :
!

Resolution * I

i

Not needed to protect non-safety equipment.
i

f

Section ?.12.14 Coment No. 4

Coment: i

,

The design description states that there are no automatic connections between i

Class IE divisions. No ITAAC entry is provided for this item. Need further
:clarification for this design requirement.

Resolution: |
!

From IEEE 308. Part of configuration.
,

;

i
h

i

r

. - , 6



-. - . - . - . . -. _. - - - . . - ..

i

s

:

Section 2.12.15 Comment No. 1

Comment:

Figure 2.12.15 and SSAR figure 8.3-2 do not agree in regard to the type of ;

breakers utilized. Revise the SSAR figure to show non-drawout breakers. j

Resolution: ,

,

GE agreed to make the changes as described in the enclosure. :

i

Section 2.12.15 Comment No. 2 ,

|
Comment: s

>

Page 2.12.15-1, last paragraph-Selectively between interrupting devices is
required; however this is difficult or almost impossible to achieve between i

molded-case circuit breakers, since their instantaneous trips are not
adjustable. Figure 2.12.15 needs to be revised to employ other types of !
interrupting devices or this requirement needs to be eliminated or a
disclaimer added. ,

Resolution:
,

NRC agreed with GE's disposition.
i

Section 2.12.15 Comment No. 3
~

Comment:

Comment No. 2 also applies to Design Commitment No. 9 and the related tests
and acceptance criteria. Unless the appropriate types of interrupting devices
(typically fuses) are selected, this design requirement can not be met.

Resolution: |
GE agreed to make the changes as described in the enclosure.

.

.

)

!

t

,
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Section 2.12.15 Comment No. 4

Comment:

Design Commitment No.12 - Full blown voltage drop analysis is not required
;

since each instrument and control power supply has voltage regulating |
capability. Need to verify range of input voltage to each one is in |
accordance with its design specifications. Perform voltage drop analysis only |on output circuit of each power supply (including pickup and drop-out of load ;

end devices). Provide appropriate ITAAC. i

l.
.

Resolution:

ITAAC is covering voltage drop.

Section 2.12.15 Comment No. 5 i

!
Comment:

,

Page 2.12.15-1, 5th paragraph - Last sentence states "There are no automatic
:

connections between Class IE divisions." Clarification is necessary since no |ITAAC entry presently verifies this requirement. '

Resolution:

Part of configuration. -

1

i

!

i
I

|
,

t

!
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Section 2.12.16 Comment No. 1

Comment:

SSAR 9.5.2.2.1 states that the communication system is a three channel system. |
ITAAC design description describes " consists of at least two channels" 2.12.16
Communication System

Resolution:
,

No action needed - Tier I and Tier 2 okay. ;
i
a

Section 2.12.16 Comment No. 2 !

Comment: -

SSAR 9.5.2.2.1 Paging Facilities provides locations for the installation of -

plant paging equipment. The ITAAC design description 2.12.16 or (ITAAC) does
not list minimum locations for the power-actuated paging equipment. '

Resolution: -

No action needed - Tier I and Tier 2 okay.

t

Section 2.12.16 Comment No. 3
.

Comment:

'

SSAR 9.5.2.2.1 states that the power-actuated paging system will have a
dedicated DC power supply and dedicated battery with a 10 hour capacity '

following a loss of AC power. ITAAC 2.2.16 Communication System design
description does not list this requirement in the design description or ITAAC.

i

Resolution:

No action needed - Tier 1 and Tier 2 okay.

Section 2.12.16 Comment No. 4

Comment:

SSAR 9.5.2.2.2 Sound Powered Telephone System lists installed locations as i

remote shutdown panel, main control boards and field stations. 2.12.16 .

Communication System design description and ITAAC lists locations as main ,

control room, remote shutdown, electrical equipment and diesel generator ,

areas. '

Resolution:

No action needed - Tier 1 and Tier 2 okay. I

!

i
,

i
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1

Section 2.12.16 Comment No. 5

Comment:

The ITAAC testing is inconsistent with the SRP Section 9.5.2 with regard to
testing of communication system in that the " design basis, design criteria,
system descriptions the effectiveness of the system when maximum plant noise
levels are being generated during incident and accident conditions are
reviewed to verify that the communication system will function effectively".
Based on the above the SSAR and the ITAAC testing should reference a
functional test that demonstrates that the communication system operates
effectively under conditions of maximum noise levels during various operating
conditions, including emergencies.

Resolution:

No action needed - not Tier 1. SSAR 14.2 has the tests. Procedures and tests
are also in Section 9.5 of the SSAR and as COL license information.

Section 2.12.16 Comment No. 6 !

Comment: ;

iPaging Facilities SSAR 9.5.2.2.1, figure 9.5-2 lists paging equipment as T/B,.
R/B, Hx/B, S/B, Switching Station and outdoors. Acronyms are not listed for
T/B, Hx/B, S/B and locations are not consistent with the ITAAC or SSAR
descriptions. Locations are not shown on SSAR Figure 9.5.2 for the sound
powered phone system and system is labelled as the communication facilities
board for maintenance. .

Resolution:

GE agreed to make the appropriate changes.

Section 2.12.16 Comment No. 7

Comment:

Clarify the 480 VAC and the 120 VAC power (from DG/ CTG buses etc.)
,

requirements for the power actuated paging system. Not discussed in ITAAC or '

SSAR.

Resolution:

No action needed. Non-safety (non Class IE) power supply for battery chargers
- independent battery. Not Tier 1. Tier 2 description adequate for this non-
safety system.

:

|
_ _ _ _ _ _ _ _ _ .



Section 2.12.17 Comment No. 1

Comment:

What is the actual backup for the Class lE AC Associated lighting system? Is
it the standby non-Class IE lighting system, the emergency DC lighting system,
or the guide lamp lighting system? Clarification should be provided.

Resolution- |
t

Lighting > d cribed in terms of various lighting systems provided to areas.

based on powe, sources, however certain lighting subsystems do not truly
" backup" other subsystems. It was concluded that the SSAR and ITAAC do
sufficiently describe the lighting without the need for describing backup
capability.

Section 2.12.17 Cc uce do. 2

Comment:

The mechanism for transfer to emergency DC lighting upon failure of the AC
lighting should be stated in the CDM and an ITAAC provided to verify its
correct operation. This is true for both the SSLS and NSLS since the NSLS or
its designated backup is required during Station Blackout.

Resolution:

The ITAAC verify the various lighting systems, but actual transfer mechanisms,
where provided, were not considered Tier 1 material because it is a design
detail that is rather standard in that it involves loss of power.
Specifically with respect to SB0, all ac lighting could be lost, but since the
ABWR has an AAC source, some lighting could be re-powered when the CTG is
started. However, there is no specific " transfer mechanism" for the lighting.

Section 2.12.17 Comment No. 3

Comment:

The intensity of lighting in remote safety shutdown areas needs to be verified
to eliminate shadows or improperly lit areas. Lighting in these areas is a
regulatory requirement per 10 CFR 50, App. R, Section III.J.

Resolution:

In general, lighting intensity was not considered Tier 1 material, and are
only specified in the SSAR. Appendix R, Section III.J. does not explicitly
require an intensity, but it does require emergsncy lighting with an 8 hour
power source, and this is verified in ITAAC. !

i
.

9

|

_ _ _ _ _ _ _ _ _ - _ _ - - - _ _ _
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I

Section 2.12.17 Comment No. 4

Comment: I

!

What voltage level is Class IE lighting? Battery packs typically require 120
VAC input.

Resolution:
:

480/120. >

I
;

fSection 2.12.17 Comment No. 5

Comment: |

For any Class IE area, there will be possibly five independent lighting
!systems: 50% of the lighting by the SSLS backed by the SELS, the other 50% of

the lighting by the NSLS backed by the NELS, and in some areas the guide-lamp -

system. An ITAAC should be provided to verify the independence of all these. .

!
Resolution:

|
:

Although is some aspects these various lighting systems are independent, the .

Tier 1 " independence" to be verified deals with the requirements for the Class !

1E divisional power independence and this is verified in ITAAC.

!Section 2.12.17 Comment No. 6

Comment: ;

l
.

SSAR and CDM use different terminologies. SSAR refers to " Class IE Associated j
lighting" whereas CDM refers to " Associated Class IE lighting". Clarification !
should be provided. '

,

(Task Group:) Use of associated is acceptable when discussing circuits, |
however, GE should be consistent. i

!

Resolution: I
~

i
GE agreed to make the changes as described in the enclosure.

|
:

~

r
i

;

,

!

!,

!

!
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Section 2.14.1 Comment No. 1
|

Comment:

The design certification material does not address containment isolation :
systems. The requirements (see attached SSAR section 6.2.4.1.2) should be |i specified in the CDM and verified by ITAAC. The individual system ITAAC do ;
not appear to provide sufficient coverage of this function. *

Resolution: I

!
Disagree. System ITAAC verify containment isolation valves are installed and

{can close against design pressure. Containment isolation functions verified i

in ITAAC 2.4.3, Leak Detection & Isolation System. |
|

i,

Section 2.14.1 Comment No. 2 :

Comment:
,

Why are alarms associated with containment isolation not called out in CDM
Table 2.7.la?

Resolution:
\They are. Compare Figure 2.4.3 to alarms listed in Table 2.7.la. Note that

alarms listed on Table 2.7.la are functional descriptions.
>

I
!

!

f

i

'

i

I

|
|
!
t

!

.I
{
!
'

!

t

>
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(3) The design of isoladon vahing for lines penetradng the containment follows
;

the requirements of General Design Criteria 54 through 57 to the greatest
extent pracdcable consistent with safen and reliability.

(4) Isoladon vahes for instrument lines that penetrate the drywell/ containment
conform to the requirements of Regulatory Guide 1.11.

(5) Isoladon vahes, actuators and controls are protected against loss of their safen-

[ funcdon from missiles and postulated effects of high- and moderate-energt
'

Ime ruptures

(6) Design of the containment isolation s21res and associated piping and
penetradons meets the requirements for Seismic Categoryl components.

m Containment isolation vahes and associated piping and penetradon meet the
requirements of the ASME Boiler and Pressure Vessel Code.Section Ill, Class

I1,2. or MC, in accordance with their quality group classificadon.

(N The design of the Control Systems for automade containment isolation vahes ;
ensures that resetting the isolation signal shall not result in the automade i

reopening of containment isoladon ulves. !

6.2A.1.2 Design Requirements ,
,

The Containment Isoladon System,in general, closes fluid penetradons that support ,

!systems not required for emergency operadon. Fluid penetradons supporting ESF

| systems hase remote manualisolation nhes which can be closed from the control -

room. if required. :

The isoladon criteria for the determination of the quantity and respecdve locanons of
'

isoladon valves for a pardcular system conform to General Design Caiteria 54,55,56,57, j
and Regulatory Guide 1.11. Redundancy and physical separadon are required in the

.|
clectncal and mechanical design to ensure that no single failure in the CIS prevents the j
system from performing its intended funcdons. 1

Protection of CIS components from missiles is considered in the design, as well as the
integnn of the components to withstand seismic occurrences without loss of operabilin'.
For power-operated vahes used in series, no single event can interrupt motive power to
both closure desices. Air-operated containment isoladon vah'es are designed to fail to j

the required position for containment isoladon upon loss of the instrument air supply
or electrical power.

,

The CIS is designed to Seismic Categon I requirements. Classificadon of equipment ;

and systems is found in Table 3 2-1. Figure 6 2-38 identifies the qualin group
classifications and containment isoladon provisions

;

1
' Come+ ment Systems - Amendmem 33 6257 |
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|
|

'

!

Section 2.14.4 Comment No. 1 ,

I

Comment:

First paragraph: The sentence "SGTS consists of two redundant divisions." has ;

been repeated; delete one.

Resolution: !

!
GE agreed to make the changes.

!
iSection 2.14.4 Comment No. 2

Comment:

!
SSAR Section 6.5: see attached pages for comments.

Resolution
f

GE agreed to make the changes as described in the enclosure. j
t

!
Section 2.14.4 Comment No. 3 ,

Comment:

Figure 6.5-1 (Sh 2 of 3) and (3 of 3), coordinates 4/F: change the title of ;
" EXHAUST" to " PROCESS". !

!

Resolution: j
t

GE agreed to make the changes.
i

:
!

!
:
!
4

!
|
i

i

!
!

!
;

!
;

I
!

;

|

|

i
I

i
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6.5.1.2 System Design

6.5.1.2.1 General

The SGTS PkID is prosided as Figure 6.51.

6.5.1.2.2 Component Description

Table 6.51 prosides a summan of the major SGTS components. The SGTS consists of

two parallel and redundant filter usins. The two SGTS trains are located in two adjacent
rooms. Each train is protected for fire, flood, pipe break and missiles. The electrical

separadon is provided by connecting the two trains to Divisions 2 and 3 electric power.
The two trains are mechanically separated also. Suction is taken from the secondary
containment. including above the refueling area, or from the primary containment sia
the Atmospheric Control Svstem (ACS). The treated dischuge goes to the main plant
stack.

-

The SGTS consists of the following principal components: -

(1) Two filter trains, each consisdng of a of a moisture separator, an electric
process heater, a prefilter, a high efficiency puticulate air (HEPA) filter, a

charcoal adsorber, a second HEPA filter, space heaters, and a cooling fan for
the removal of decay heat from the charcoal.

(2) [T4o fddehdynt prsc ocated downstreun of each filter train.

6.5.1.2.3 SGTS Operation %s3 f% q g
6.5.1.2.3.1 Automatic

Upon receipt of a high dr>well pressure signal or a low reactor water level signal, or
when high radioactisity is detected in the secondary containment or refueling floor
vendladon exhaust, both SGTS trains are automatically actuated and one train is
manually placed in the Standby mode. When the operation of both the trains is assured,
one train is placed in the Standby mode. In the event that a malfunction disables an
operadng train, the standby train is automadcally initiated.

6.5.1.2.3.2 Manual

The SGTS is on standby during no al plant operadon.It may be manually inidated for
primary containment de-inertin ccordance with the Technical Specificadons when
required to limit the discharge of contaminants to the environment within 10CTR20

hmits. Normal operation of the SGTS while the plant is in the startup, power, hot
standby, and hot shutdown modes of operation is much less than 90 hours per year for
both trains combined. However,if 90 hours of operation per year for either train

| (excluding tests) is to be exceeded, the COL applicant is required to demonstrate that

662 Fussion Prodacts MemovsIand ControlSystems - Amendment 32



(Plu5<=1[saa6 00nexs w.

ABWR sowrcsecryAursinn ar- e
. ;

i
i

i
maintenance or operating personnel methity or an incredible malfunction of (
the space heaters. In this case, a fire in the SGTS charcoal,like in the offgas [
system, would be a matter of plant availability and not of plant amfety.The j
space heaters, located inside the SGTS filter housing, are powered only during .

SGTS standby and not during sptem operation.Therefore, the space heaters !
ar e not a potendal cause of fire (and SGTS unavailability) when the SGTS is i

required to meei the licensing-basis release limits (and presumably |
inaccessible for repair).

{
Note that the space heaters each have a small fan which better distributes the
heat and minimires local warming by providing a more uniform temperature ;

throughout the filter housing. This uniform heating further reduces the risk ;

of fire by lowering local temperatures around the space heater and by j
improving the accuracy of the temperature measurements (used to detect ;
high temperature) taken at necessarily discrete points within the filter - t

housing. i
, ,

*

(4) Degradation of the charcoal effecdveness between charcoal efficiency |
surveillance tes is not likely to occur. During normal operation, the filter is g |
isolated, and vahe upstream and downstream of the filter train are closed. 3 j
Therefore, dunng SGTS standby, the potential for impurides entering the i

filter train and unacceptably reducing charcoal efficiencyis small. [
,

The ABWR SGTS charcoal bed thickness has been increased 5 cm to 15 cm as i
'

compared to the GESSAR 11 design. The addidonal 5 cm of charcoal proside
an effective measure of protection against weathering or aging effects when |
the SGTS is placed into operadon.- |

In addidon to the increased charcoal bed depth, significantly more charcoal !

is provided than is required to meet the 2.5 mg iodine per gram carbon |

requirement. This added charcoalis used to meet the requirement specifying
a residence time of 0.25 sec per 5 cm of bed depth. Approximately 332 kg of

' i
!

charcoal is required based on iodine loading calculated per Regulatory Guide
1.3 requirements, a 100% efficient charcoal adsorber, and no MSIV leakage. |
The SGTS charcoal adsorber is required to meet a 732 m/hr face velocity, ;

which results in a{noifnaT794 kg of charcoal assembly using a conseratively !a

3 8high 561kg/m charcoal &nsity with 6800 m /hr fan size, meeting the 0.25 ' ;

sec per 5 cm of bed depth (732 m/hr) requirement of Regulatory Guide 1.52 . |
(Posidon C.S.i), and using a conservadvely high 561kg/m charcoal density. ' |

8

The weight of charcoal Wll be adjusted to be consistent with the purchased {
scharcoal density (usually ess than 481 kg/m ) and any dead space in the

adsorber secdon itself.
, ,, ,

T b S HAP 36 h iridL_ ~~7fk
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Building vendladon exhaust radiadon monitors during de-inerdng, SGTS may be 1
1

placed into senice.
!

If purging (i.e., de inerdng) through the HVAC will [or does) result in a trip from the [
vendladon exhausi radiadon monitors, then de-inerdng will be [re.}inidated at a j
reduced rate through the SGTS. Use of SGTS during de-inerting is expected to be
infrequent.

}

The design basis condidon for the relevant dose analyses assumes that the large @ !
sendlado re closed, because the probability of a LOCA occurrin at the same

{dme the sendlauchre open is very small.Thelarge vendlatio vahe are,in fact,
closed throughout normal plant operadon except during inerdng and de-inerdng The O !
LOCA dose analyses do not assume any release from open containment isolation valves, i

cither through the SGTS or through the normalvendlation system.
|

t [
A realisdc assessment of plant capabilityin support of the exclusion indicates that the ( {; sendladon vahes, if open, would be isolated before significant fission products are *4 ;
transported to the containment atmosphere. *Significant* means fission products above |::s i

that normally present in the primary sptem. A period much longer than the closing jy
time of the sendlation n!ves would be required to generate condidons leading to the } |release of TID 4844-like source terms Therefore, should a LOCA occur when the g

re openhxpected to be open only during inerting or de-sendladon vahes y {
inerdngs, little fission product release to the erwironment would actually occur.

;

Therefore, the plant design and analysis in this regard is conservative and bounds
!releases actually expected in the event of a LOCA. '

6.5.1.4 Tests and Inspection
'
,

The SGTS and its components are periodically tested during construcdon and
operation These tests fallin three categories: ;

*
,

(1) Environmental qualification tests ,

t(2) Acceptance tests as defined in AShfE N509 and N510 -

(3) Periodic suneillance tests '

The above tests are performed in accordance with the objectives of Regulatory Guide !
1.52 and its references Acceptance tests (including pre operational tests) and periodic '

suneillance tests are defined and extensively described in AShfE N509 and AShfE N510. ;

Tesdng requirements in AShiE N509 are generally located in Section 5, * Components.*
AShiE N510 provides details of each component funtdonal test. These tests are

summarized in Table 9-1 of AShf E N509 and Table 1 of AShfE N510. Specific
suncillance testing requirements for SGTS are prosided in Technical

Specificadon 3.6 4.3 (Chapter 16). Environmental qualification testing is discussed in
65g
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Section 311 and is applicable to SGTS components Dynamic qualification is addressed
in Secdons 3 9 and 3.10 for Seismic Category I equipment.

6.5.1.5 Instrumentation

Appendix 6B prosides a discussion of the instrumentation for the SGTS. Control and

instrumentadon for the SGTS is also discussed in Subsections 7.3.1.1.5 and 7.3.2.5.

6.5.1.6 Materials

The construtdon materials used for the SGTS are compatible with normal and accident
environments postulated for the area in which the equipment is located.The
construcdon materials used in the dryer and filter trains ar'e consistent with the
recommendadons of Regulatory Guide 1.52 and its references.

6.5.1.7 Operability and Effectiveness

EfficiencT in the usual sense, can not be measured for adsorption systems. Adsorpdon,.

is time dependent and therefore instantaneous containment-removal efficiency is*

meaningless True efficiency tests are run on small, representative samples (test
canisters) of the adsorbent using a radioactiity tagged tracer gas having similar
properdes and composition of those of the containment ofinterest (e g., radioactive
elemental iodine or methyl iodine). Because of the difficulty in handling radioacdve
matenals, this type of test is generally not made in the field. The in-place field tests of
installed sptems are leak tests only. The iodine removal efIiciency tests are carried out
in a laboratory duphcadng the field condidons as closely as possible.

The double filter train design for the SGTS depends on stationary components for
normal (Roudne) and accident operadon. The pre-filter assembly is filled with glass
fibers as are the pre and after HEPA filters.The charcoaliodine adsorber bed islocated

between the HEPA filters All are located in a welded housing making up the filter train.
The redundant acdve space heaters and fans operate onlyin the standby mode of the
SGTS to dry the charcoal and maintain low relative humidityin the scaled train.
Readiness for design operadon is assured by effective surveillance tests.

The filter train availability depends on the stationary components replacement. The
filter fiber glass secdons are modularized for case in handling The charcoalis replaced
by dumping old charcoal from below the bed and refilling with new charcoal from
above.The integrity of the charcoal bed structure is maintained bylimidng the moisture
content of the charcoat in standby.The ch oal bed is oversized to reduce heating and
weathering or aging effects The bed h 795 kg. f charcoal and is 150% thick over the
calculated 335 kg. required for ade ate adsorber saturation and combustion
protection.

IF f Lc4 s C# ec> To lhde.21Q,
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Section 2.14.4 Comment No. 1

Comment:

ITAAC item 6 does not clearly differentiate between test criteria and
acceptance criteria applicable to: 1) Laboratory testing of charcoal
absorbers, 2) Inplace testing of HEPA filter removal efficiency, and 3)
inplace testing of charcoal adsorber bypass leakage.

Resolution:

Do not concur. Item 6 clearly states removal efficiency is for iodines (not !

for HEPA/particulates.) Only a laboratory test can determine this efficiency
(i.e., not bypass leak test).

Section 2.14.4 Comment No. 2

Comment:

ITAAC item 6 acceptance criteria does not agree with the SSAR table 6.5-1.
ITAAC = 99% removal efficiency while SSAR states greater / equal to 99.9% for
HEPA and greater / equal to 99.825% for iodine.

Resolution:

10 CFR 100 requirement is 99%. Must have lab test at 99.825 to show 99% in
plant. By policy the criteria are consistent with the staff's review
acceptance criteria, not the values states in the SSAR.



- - .-. - -. .- - . . --

I

Section 2.14.6 Comment No. 1

Comment: I

1

CDM 2.14.6 last paragraph stated that the COPS pneumatic actuated valves (F007 i
& F1010 on P&ID 6.2-39 SH I of 3) have active safety-related functions. SSAR
Table 3.9-8 listed these valve function as " PASSIVE."

Resolution:
:

Disagree. The valves are listed as passive iin Table 3.9-8 because they don't
have automatic isolation signal. The CDM lists the valves as active safety-
related because following COPS actuation, the operator could use these valves
to stop the venting of containment. ~i

!

Section 2.14.6 Comment No. 2 >

Comment:

See comments on attached Figure 2.14.6. !

Resolution:

Disagree.

i

Section 2.14.6 Comment No. 3

Comment:
:

Level detectors shown on Figure 2.14.6 transmit suppression pool water level {to support the following systems:
,

a) High Pressure Core Flooder (HPCF) !
b) Reactor Core Isolation Cooling (RCIC) '

c) Suppression Pool Temperature Monitoring (SPTM). j

A statement or note to this effect should be included in this CDM. !

Resolution: I

Disagree. Not Tier 1 material. GE has avoided including explanatory
information in the CDM (other than a description of overall system function). |.The focus of the CDM is verification, not explanation. Therefore, descriptive i
information of individual component functions has been excluded from the CDM. j
Explanation of _the function of the pool level detectors is beyond the scope of :

the CDM. A functional description of the individual components can be found !in.the SSAR. i

!

!
r

!
:

f

. .- -.
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:

1

i

:
;

Section 2.14.6 Comment No. 4 i

!
iComent:
|

SSAR Table 6.2-7 pages 6.2-149 & 150:
i

a) valves T31-F32A/B and T31-F734A/D are listed as gate valves and are ;

equipped with solenoid / electric operators. P&lD 6.2-39, Sheet 3 of 3 |
showed these as manually operated globe valves. :

i
b) valves T31-F737A-D implies 4 valves whereas on P&ID, only valves A & B

{are shown.
i

!Resolve discrepancies. !

!
Resolution:

!
,-

GE agreed to provide clarification in the SSAR.
;i
,

|

!

r

i

|

,

!
!

!

!
i

!
,

t

f

!

!

!

!
I

!

:

. :
>
!

!
.i

i

:
I

,

!
-. , - . - . ,-. . - . . , . ., - - ---___------E
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Section 2.14.7 Coment No. 1

Coment:

Figure 2.14.7: see comments as noted.

Resolution:

Drywell cooling system is non-safety related system. It provides sufficient
diversity and flexibility without tagging the fan cr/il units and their cooling
water sources which are non-safety related. ITAAC Figure 2.14.7 does not
warrant any changes.

.
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Section 2.14.8 Comment No. 1
,

Comment:

ITAAC items # 3 and 5, Class IE division and main control room displays and
controls, respectively, are not addressed in SSAR section 9.5. That
information should be incorporated into the appropriate SSAR section.

Resolution: i

Disagree. FCS is not discussed in Section 9.5.

Section 2.14.8 Comment No. 2 I

Comment:

The CDD describes how the FCS component interfaces with the Remote Shutdown '

System. Figure 2.14.8 needs to be revised to reflect the RSS interfaces.

Resolution:

GE agreed to make the changes.

Section 2.14.8 Comment No. 3

Comment:
?

The CDD describes the cooling water requirements for operation of the FCS
after a LOCA. Figure 2.14.8 needs to be revised to reflect the RHR interface ;
with the FCS.

Resolution:
,

!
GE agreed to make the changes.

!
;

!
;

i

-- -e - - - .-- .a.. ,



Section 2 . l ', . 9 Coment No. 1

Coment:

SSAR figure 7.6-12 (sheet 6) indicates that suppression pool high temperature
will initiate RHR S/P cooling or RCW load shedding. This function should be
verified in ITAAC and described in the design description.

Resolution:

Disagree. RHR CDM 2.4.1 states that suppression pool cooling is manually
initiated. SSAR states the suppression pool cooling auto initiation is not
credited in safety analysis.



__ __ _ _ . . _ _

v

f
;

>

Section 2.15.5 Comment No. 1 |

Comment:
,

Revise CDM 2.15.5, page 2.15.5-12 to include ITAAC " Table 2.15-5b" ,

description. :

Resolution:
!

GE agreed to make the changes. ;
,

i
Section 2.15.5 Comment No. 2 :

Comment:

DD describes the High Radiation mode with a positive pressure of at least 3.2
mm WG from CRHA to outside and not more than 360 m3/hr flow of outside air.
The SSAR has 6.4mm WG and at least 360 m3/hr. Section 9.4.1.1.6 page 9.4-5,
3rd paragraph. ;

Resolution:

Revise SSAR Section 9.4.1.1.6 on page 9.4-5 to state "3.2 mm" not "6.4 mm" WG
positive pressure. The staff has identified this discrepancy in its comments
previously, and therefore this was a duplicate comment. GE fixed SSAR value :
in Amendment 34.

.

!Section 2.15.5 Comment No. 3

Comment:

Figure 2.15.5a has an instrument as DP and should be dP and an additional
valve on the MCAE exhaust as shown on attached sheet. ;

(Task Group:) Revise ITAAC figure 2.15-5b to state "dP" not "DP" for f

differential instrumentation. SSAR Rigure 9.4-1 shows "M.0. F012" for each i

division. No change to ITAAC Figure 2.15.5a is needed. j
Resolution: r

!

GE agreed to make the changes.

i

!

,

I

1

i

.
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|

|

Section 2.15.5 Comment No. 4 !
.

Comment:
1

Revise ITAAC Table 2.15.5d, Item 10, to state "Section 2.15.5" not "Section '

t14".

Resolution:

GE agreed to make the changes. :

Section 2.15.5 Conment No. 5 i

Comment: !

,

DD indicates Normal Operating Mode of CBSREA will maintain temperature below :
f40 C. SSAR indicates temperatures between 40 C and 10 C. Section 9.4.1.2.2

paragraph (4), page 9.4-6. j

Resolution:

During ITAAC review, it was determined that minimum temperature didn't need to
t

be in ITAAC. "Below 40 degrees C" limit in CDM bounds the 10 degree C. lower
limit of the Tier 2 document. Should the temperature fall below 10 degrees C,
the applicant will bring in portable heaters to maintain the temperature. The ,

staff found this to be acceptable. Should the applicant want to change the
lower limit, the 50.59 process provides more flexibility to implement this
change than does the Part 52 process. >

Section 2.15.5 Comment No. 6 j

Comment: i
,

DD does not indicate that the CBSREA intake fans are sized to provide positive |
'pressure above outside air. SSAR Section 9.4.1.2.1 paragraph (5). Also, no

ITAAC item.
:.

'Resolution:
i

Positive pressure maintenance is meant for clean environment. CBSREA HVACS is !
not manned continuously during accident conditions and has no ESF filtration :

requirements to meet GDC 19. Therefore, Tier 2 information is adequate. No :

Tier 1 changes required. !

!

!

!

i

,

,

_ _ _
_ _ _ _ . _ . . _ _ _ . . '
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f

!
:

Section 2.15.5 Comment No. 7 '

Comment: c

i
DD does not indicate that a positive pressure is maintained above outside air *

by fan sizing. SSAR 9.4.5.4.1.1 page 9.4-23. Also, no ITAAC. *

Resolution:

Positive pressure maintenance is meant for clean environment. R/B SREE HVACS |1s not manned continuously during accident conditions and has no ESF
filtration requirements. Therefore, Tier 2 information is adequate. No Tier

.

'

.1 changes are required.
'

Section 2.15.5 Comment No. 8

Comment:
'

!

t

DD does not indicate auto start of standby fan and alarm in the control room. !
SSAR Section 9.4.5.4.5 page 9.4-25. Also, no ITAAC item for test.

,

Resolution:

R/B SREE HVACS Tier 2 information is judged adequate to provide a controlled
environment to ensure the continued operation of safety-related equipment !
under accident conditions. R/B SREE HVACS of each division are started
manually. No Tier 1 changes required.

.'
Section 2.15.5 Comment No. 9

Comment:

i
DD does not include prefilters and high efficiency filters. SSAR Section '

9.4.6.2.1 and 9.4.6.2.2. page 9.4-32. ;

Resolution: i

i

RWB HVACS is a non-safety related system. Tier 2 information is judged
adequate. No Tier 1 changes are required. The basic configuration ITAAC :
provides inspections of the as-built design.

||
.

Section 2.15.5 Comment No. 10 |

Comment:

DD does not indicate that the controls and alarms are in the control room.
SSAR Section 9.4.5.8.5. page 9.4-31. Also, no ITAAC item.

Resolution:

PIR ASD HVACS is a non-safety related system. Tier 2 information is judged
adequate. Basic configuration ITAAC provides inspection of the as-built
system. No Tier 1 changes are required.

,_- - . - _ _ _ -_
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;

;

,

Section 2.15.5 Comment No. 11 i

Comment: j

DD indicates that the system has two recirculating air conditioning units with ;
cooling coils and four fans. SSAR two units with each having cooling coils
and two fans. Section 9.4.5.8.2, page 9.4-30.

,

Resolution:

SSAR Section 9.4.5.8.2 states that each division has a cooling coil and two
fans. Tier 1 design description combines both divisions by stating that the ,

system consists of two ACUS (one per division) and has (two) cooling coils and :
four fans (each ACU has a cooling coil and two fans). There is no '

inconsistancy in CDM design description on page 9.4-30. |

Section 2.15.5 Comment No. 12

Comment:

Revise CDM design description on page 2.15.5-7 to state "On receipt of a DG ,

start signal, both DG supply fans start. A space thermostat controls allow at
least one fan in operation."

Resolution:

GE agreed to make the appropriate changes.
.

Section 2.15.5 Comment No. 13

Comment:

Revise ITAAC figure 2.15.5j to state "dP", not "DP" for the differential
pressure instrument.

Resolution:

GE agreed to make the changes.

Section 2.15.5 Comment No. 14

Comment:

Revise SSAR section 9.4.5.1.1.2 to state "A negative pressure of 6.4 mm water i

gauge is normally maintained in the secondary containment relative to the i

outdoor atmosphere" as stated in SSAR section 6.5.1.3.1, 1st paragraph.

,
Resolution:

GE agreed to make the changes.
,

_ _
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!
,

i

|
Section 2.15.5 Comment No. 1 i

i
Comment: L

|

ITAAC item 2 does not clearly differentiate between criteria applicable to 1)
,.

laboratory testing of charcoal adsorbers, 2) inplace testing of HEPA filter '

removal efficiency and 3) inplace testing of charcoal adsorber bypass leakage.

Resolution:

Same comment as No. 1 of ITAAC 2.14.4. !

Section 2.15.5 Comment No. 2 |

Comment:

ITAAC item 2 acceptance criteria does not agree with SSAR table 6.5-1. ITAAC
states greater / equal to 99% while the SSAR states greater / equal to 99.9% for
HEPA and greater / equal; 99.825 for iodine.

Resolution: i

!

Same comment as No. 2 of ITAAC 2.14.4. L

;

Section 2.15.5 Comment No. 3 . f
!

Comment: t

The design description references 95% removal efficiency for iodines. This I

value appears low.

Resolution:

The system has only 2 inch thich charcoal adsorbers, which is consistent with !

95% removal per RG 1.52. Also, 95% removal is consistent with radiological i

consequence assessment in the FSER. )
>

!

j

l
._. .. __ - . - _-, _ _ _ __ .__.__ .- - . _ .
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Section 2.15.6 Comment No. 1

Comment: i

ITAAC item #3 includes minimum flows for the Reactor and Control Buildings. ,

The SSAR, section 9.5.1.3.2, Fire Suppression System Requirements, specifies |the Reactor Building. Resolve discrepancy. r

!

fResolution:
i

GE agreed to make the changes to the SSAR as described in the enclosure. NRC I
agreed with GE's disposition. !

!

!
Section 2.15.16 Comment No. 2 !

!
Comment: i

ITAAC item #5 requires that the sprinkler system and standpipe for the Reactor
.

and Control Building remain operable following an SSE. The SSAR does not '

mention a sprinkler system for the Control Building. .

|
Resolution:

;

Disagree. See Section 9.5.1.3.2. I

:

Section 2.15.6 Comment No. 3 i

Comment:

ITAAC item #4 requires that the day tank rooms include automatic foam-water '

extinguishing systems and SSAR section 9.5.1.3.7 does not specify this.

Resolution: ;
'
.

Disagree. See section 9.5.1, page 9.5-1. i

!
Section 2.15.6 Comment No. 4

|
Comment: >

ITAAC item #6 requires non-Class IE uninterruptible power supply for the fire
detection and alarm systems. (1) Section 9.5.1.3.9, Fire Alarm System, does ,-
not address electrical power supply requirements for the alarm systems (Fire .

detection systems are not addressed either). (2) How many hours should the
UPS supply power to the fire detection and alarm systems?

i

Resolution: i

Disagree. See section 9.5.1.3.7.
i

!

!
!
!

!

[

, . - , =,



Section 2.15.6 Comment No. 5

Coment:

The main control room alarms and displays are not defined in the SSAR, Chapter
9.5, as described in ITAAC #7.

Resolution:

Disagree. See section 9.5.1.3.7.

i

!
|

I
i



._.- . -

|

i

!

Section 2.15.7 Comment No. 1 ;

Comment:
,

;

There is no Tier 1 material for the Leak Detection Instrumentation and *

Monitoring system described in SSAR 5.2.5.2. Tier 1 section'2.4.3 should i

cover this.

Resolution:

Disagree. The staff has reviewed and determined that SSAR 5.2.5.2 needs to be ;

included in Tier 2, not in Tier 1. The key aspects of the ABWR Leakage !
Detection Systems that deserve Tier 1 verification are the initiation and j
isolation functions associated with the system. These verifications are s

performed in Section 2.4.3 of the CDM. Verification of monitoring functions
are more appropriate for Tier 2. >

;

i

&

:
i

f

!

-i
.

!

!

!

!

!

!

,

;

;

.

i

e

I

|
,

__



Section 2.15.10 Comment No. 1

Comment:

The only item in Section 2.15.10 to be alarmed and displayed in the main
1

control room is the water tight doors on the ECCS rooms for open or closing '

only. Why the alarms different than what was provided for the Control
Building? |

Resolution:

Disagree. The requirements on the watertight doors in both the reactor and
control buildings are consistent. Both have open/close sensors, status
indication, and alarms in the main control room.

.



_ ._. _, _ . _ __ . - _ - . . . _ . - _ . . .

|

Section 2.15.14 Comment No. 1 !

i

Comment:
,

t

The Service Building.(S/B) is located next to the Control Building (C/B), i

therefore the failure of the S/B during seismic event should be verified to
not damage the functionality of the C/B. ,

Resolution: '

<

Disagree. Non-seismic-to-seismic (II/I) interaction is not verified by ITAAC |
at the design certification state. However, II/I will be a COL ITAAC. '

Section 2.15.14 Comment No. 2 :

;

Comment: '

.

A structural analysis should be performed to reconcile the as-built data with ithe structural design basis and to verify that SSE ground acceleration will '

not result in impaired safety function. Add ITAAC similar to 2.15.11 #2 to '

Table 2.15.14.
,

:
Resolution: j

Disagree. Because the service building is non-safety related, any II/I
interaction will be addressed at the COL stage. :

:
!
i

i

i

r

1

J

!
i

|

|

:

I
, . _ . - - - , . , - - _ - - , . -. - - . _ _ _ _ . _ - _ _ _ _ . -



Section 2.16.1 Comment No. 1

Comment:

The stack is located on top of the reactor building and it reaches a height of
76 meters above grade. Since it is located so close to many safety related
systems, structures, and components, has it been seismically analyzed so that

,

its failure during seismic event will not jeopardize the safety function of !

the others?

Resolution:

No. The stack dimensions will vary according to each site and is considered
non-safety related. Therefore, it will be completed by the COL licensee and
the seismic design will be considered in the COL II/I program.

!

,

5



i

!
!

Section 2.16.2 Comment No. 1 |
!

Comment; j
i

The Emergency DG day tank capacities stated in 2.16.2 and in SSAR sections |

9.5.4.2 and 8.3.1.1.8.2 (7) are inconsistent. !
i

Resolution: !
I

Disagree. The 4 hour capacity comes from EPRI URD and is the ITAAC value. i
'SSAR value of 8 hours is what the design will be.
i

!

Section 2.16.2 Comment No. 2

Comment: /

The displays and controls of the OST system that are required to be on the
main control room panels are not listed in Table 2.7.la of the certified ;

design material. |

Resolution:
!

Disagree. Minimum inventory of displays and controls comes from E0P Task
Analysis & PRA. Items on this list do not need to be shown on CDM figures.
It they are not on the list, and it was determined the I & C are needed to be
in CDM, then they are shown on the CDM figure as was done here.

.

,

!
!

!

!
!

!
I

:

I

i

:

;

!
:

i

_ .__
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|
Section 3.1 Comment No. I

!

Comment:

The design description (p. 3.1-1) defines the HSI scope as applying to the MCR
and the RSS. The HSI scope does not include local control panels (LCPs). r

Failure to include the LCPs is contrary to operating experience, i.e., human
error at LCPs has resulted in unnecessary challenges to plant safety systems.

I

Resolution:

Disagree. This is beyond the scope of Chapter 18 of the SRP. Local control
stations are covered under USIs and GSIs and is therefore a COL information
requirement item.

Section 3.1 Comment No. 2

Comment:

SSAR 18E.2.7 (p. 18E-4) states that plant and emergency operating procedures
will be developed to support and guide human interactions . . . The 3.1
design description does not address procedure development. Procedure
development should be addressed in the Section 3.1 design description.

Resolution:

Disagree. Verification and validation (V&V) will be done using completed
procedures. V&V is covered under Tier 1 Section 3.1. Procedures are a COL
information requirement item.

Section 3.1 Comment No. 3

Comment:

Design acceptance criteria 1.b.(1), (p. 3.1-4) states that the HFE program
plan shall establish methods and criteria for HSI design, development, and
evaluation. What are the acceptance methods and criteria? Revise 1.b.(1) to
include a statement, consistent with SSAR Table 18E-1, Section II(1)(a).

(Task Group:) Send the following to GE: Design acceptance criteria 1.b.(1)
on page 3.1-4 should have the following words (from the SSAR) added "... in
accordance with accepted human factors practices and principles."

Resolution:
,

GE agreed i .:a the changes.'
.

,



Section 3.1 Comment No. 4

Comment:

SSAR Table 18E-1, Section (II)(2)(e)(ii)(a), (p.18E-13) states that an
operating experience review is not required if a previously implemented ABWR
design is utilized. Revise SSAR to require an operating experience review.
In the defined case it would be the best source of operating experience input.

Resolution:

Disagree. This is just an SSAR change, however, it cannot be made because
Part 52 is limited to a one time review leading to certification. An OER, as
discussed in the comment, would lead to a separate review by NRC for each
additional ABWR that would be built.

Section 3.1 Comment No. 5

Comment:

Design acceptance criteria 2.a.(1), (p. 3.1-7). Same problem identified in
comment 3. Lacks the specificity needed for a judgement of acceptability.
Propose same resolution as identified in comment 3.

(Task Group:) Design acceptance criteria 2.a(1) on page 3.1-7 should add the
following words (from the SSAR) "... in accordance with accepted human factors
practices and principles."

Resolution:

GE agreed to make the changes.

Section 3.1 Comment No. 6

Comment:

Apply Comment No. 5 to 3.a(1)

Resolution:

GE agreed to make the changes.

Section 3.1 Comment No. 7

Comment:
,

Apply Comment No. 5 to 4.a(1)

Resolution:

GE agreed to make the changes.



_ _ _ _ . . . _ . . . ___ .. _ _ - _ __

:

l
;

i

Section 3.1 Coment No. 8 i

Comment:
,

i

SSAR Table 18E-1, Section V(2)(d), (p.18E-23) states that the Task Analysis
Implementation Plan shall establish the methods for identification of critical ,

tasks. Design acceptable methods are established.
:
r

Resolution:

Disagree. Acceptance criteria is contained at the Tier 2 level, which is !
appropriate. j

|
Section 3.1 Comment No. 9 *

Coment: '

Apply Comment No. 5 to 5.a(1)
,

Resolution- i
!

GE agreed to make the changes. !

|
B

Section 3.1 Coment No. 10 i
:

Comment: ;

Design acceptance criteria 5.a(1) should delete the word " equipment" so that ,

HSI is not limited to equipment.

Resolution:
I

GE agreed to make the changes.

Section 3.1 Comment No. 11 !

Comment-

Design acceptance criteria 5.a.(5), (p.3.1-13) should be revised to include
SSAR Table 18E-1, Section VI.l(f)(ii), (p.18E-26). The purpose of the |proposed revision is to ensure that critical tasks are evaluated using dynamic ;

simulations and HSI prototypes. '

!

Resolution: -

Disagree. Comment referred to HSI, however, dynamic simulations are a :
requirement under V&V. '

|
4

I

l
_ __ _ _. . _ _ _ _ ._ _

t
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Section 3.1 Comment No. 12

Comment: i

i

Apply Comment No. 5 to 6.a(1)

Resolution:
!

GE agreed to make the changes. !
!

Section 3.1 Comment No. 13 f
I

Comment:
'

!

Design acceptance criteria 6.a.(4), page 3.1-15, correct typo to change "ask"
1to " task". j

Resolution: i
:

GE agreed to make the changes.

i

Section 3.1 Comment No. 14

,

Comment:

Revise design acceptance criteria 6.a., (p.3.1-14) to include SSAR Table
18E-1, Section VII(l)(i), (p. 18E-30) so as to ensure that the human factors

,

verification and validation plan establishes the methods and criteria to be :
used to evaluate the adequacy of the operating technical procedures.

Resolution:

IDisagree. V&V (in Tier 1) will be done using completed procedures.
Procedures are a COL information requirement item.

Section 3.1 Comment No. 15 >

:

'Comment:
>

SSAR page 18C-1, paragraph I references section 18.5 (Operator Interface |
Design Implementation Requirements). This appears to be an incorrect
reference. Section 18.5 is Remote Shutdown System.

,

Resolution:
|

GE agreed to make the changes. |

|

|

I

i

__
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j

!

Section 3.2 Comment No. 1 i

!
Comment: !

!
ITAAC item 2 the statement " greater than 0.1 per year" needs to be quantified. i
This similarly needs to be clarified in the design description. j

Resolution:
5Disagree. The statement " greater than 0.1 per year" is the quantitative value

for the term significant leakage (i.e., leakage probability).
:

Section 3.2 Comment No. 2
i
'

Comment:

r
ITAAC item 1.b(1) does not state the correct analysis computer code, "QAD" !
should be "QADF". *

f

Resolution: [
\

Disagree. The ITAAC reflects our acceptance criteria (consistent with the
SRP) the ABWR SSAR can specify a value, or in this case a version of the code,
that is encompassed by the acceptance criteria. By policy we are not holding !
the applicant to the SSAR but giving them the flexibility of the design margin iwhere appropriate. . !

!
r

Section 3.2 Comment No. 3

Comment: *

|

ITAAC item 1.b(2) does not state the correct analysis computer code, "DORT or |TORT" should be D0T4.4" (per SSAR). '

:

Resolution: i
;

Disagree. See No. 2 above.
.

,

!
,

:
,

f

!
I
,

e

i

!

|
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Section 3.2 Comment No. 4a

Comment:

Inconsistent use of solid and dotted lines to identify radiation zones.

Resolution:

Disagree. Comment 12.3 is correct, the reactor and control buildings are
dotted lines and the radwaste and turbine buildings are solid lines. However,
the radiation zones are clearly identified.

Section 3.2 Comment No. 4b

Comment:

SSAR section 12.3.2.3 alludes to an Area Monitor in the spent fuel pool
cleanup room. Could not locate one on the P& ids or on the ARM equipment list.

Resolution:

GE agreed to make the changes to the SSAR.

Section 3.2 Comment No. 4c

Comment:

SSAR section 12.3.2.2.l(10), 1st sentence, "gr/cm3" should read "gm/cm3".

Resolution:

GE agreed to make the change.

Section 3.2 Comment No. 4d

Comment:

See markup to correct typos on attached section 12A.

Resolution:

GE agreed to make the changes as described in the enclosure.
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Section 3.2 Comment No. 4e j
Comment:

Says that the maximum permissible offgas rate is 400,000 uti/sec. SSAR
Section 16, TS Surveillance 3.76 also established a release rate of 400,000 i
uC1/sec as a limiting condition of operation for the offgas system. However, j
SSAR Section 12.3.2.2.2 establishes 100,000 uCi/sec as the release rate used ;

in the design of the plant shielding. This is a serious inconsistency and
should be rectified and the proper bases reflected in SSAR Sections 15.7, '

11.1.1.2, 12.3.2.2.2; the Tss; and the ITAAC.

:

Resolution: !
!

Disagree. Comment 15.7: The 400,000 uCi/sec is a maximum instantaneous |release rate assumed for evaluating Offgas System failure andLis included in ;

the TS, where the 100,000 uCi/sec is an annual-average offgas release rate
design basis for radiation protection design features.

!
,

:

Section 3.2 Comment No. 4f [
!

Comment: |
'SSAR Section 12.3.4.3, 3rd paragraph is confusing " point" should be changes

to "any point". j

Resolution:

GE agreed to make the changes as described in the enclosure.
-|

Section 3.2 Comment No. 4g f
i

Comment: |
r

5th sentence is misworded - should state " full flow cleanup". ;

!
,

Resolution:

Comment 12.4: The water chemistry in this sentence refers to the 2% CUW
:system not the condensate clean-up.
.

!
!

!

!

I.

!
s

t

. . ~ - , _ . . _ . _ _ _ , _ __ . . ~ _ ._ -- _
I



Section 3.2 Comment No. 4h

Comment:

SSAR Table 15.7.1 should be revised to indicate 400,000 uCi/sec Offgas Release
Rate, 100,000 uCi/sec Design Basis Rate and 400,000 uti/sec Maximum TS instead
of the current 400,00; 100,00; and 400,00 uCi/sec respectively.

Resolution:

GE agreed to make the changes.

.

!

|
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A Appendix 12A Calculation of Airborne Radionuclides

12A.1 Calculation of Airborne Radionuclides

This appendix presents a simplified methodology to calculate the airborne
concentrations of radionuclides in a compartment.This methodology is consenadve in
nature and assumes that diffusion and mixing in a compartment is basically
instantaneous with respect to those mitigating mechanisms such as radioactive decay
and other removal mechanisms. The following calculations need to be performed on
an isotope by-isotope basis to verify that airborne concentradons are within the limits of
10CFR20:

(I) For the compartment, all sources of airborne radionuclides need to be
identified such as:

(a) Flow of contaminated air from other areas

(b) Gaseous releases from equipment in the compartment

(c) Evolution of airborne sources from sumps or water leaking from
equipment

(2) Second, the primary sinks of airborne radionuclides need to be idendfied.
This will primarily be outflow from the compartment but may also take the
form of condensation onto room coolers..

(3) Given the above informadon the following equation will calculate a
consen2tive concentration.

S
'I,[

,C, =
,

A, + [R,jgj
( g s

Where:

Concentradon of the i'h radionuclides in the roomC =i

Volume of roomV =

Thej'h source (rate) of the i'h radionuclide to the room.TheseS,) =

sources are discussed below.

The k removal constant for thej'h source and the ith thRg =
9

radionuclide as discussed below.

Appendia 12A Cakutstion of Ai&ome Medionuclides - Amendment 31 12A 1
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A,
Radionuclide decay constant \

=

Evaluation Parameters
The following parameters require evalu
physical parameters and processes germane to thation on a case-by<ase basis dictated b

e modeling process: y the
(1)

S is defined as the source rate for radio
y

Typically, these sources take the form ofnuclide i into the compartment.
:

(a)
Inflow of contaminated air from an upst
concentration of radionuclide i, c; in this itream compartment Given the
source rate then becomes S) = rei.and a flow rate of "r", the

, t.

(b)

Production of airborne radionuclides fro
takes two forms, gaseous leakage a d li m equipment. This typicallyn

quid leakage.(i)
For gaseous leakage sources, the source rat
S = tci. concentration of radionuclide i, c and th le is equal to the

e eakage rate, "r", or
y ,,

(ii)
For liquid sources, the source rate is simil
Given a liquid concentration c, and a leakar but more complex.
release from the leak is rc3. The fraction of thiage rate, "r", the total
becomes airborne is typically evaluated bys release which then
which may be consenstively estimated fa partition factor, Pr
Noble Gases rom:

P= 1g

All others
5 ,,,

hh, - h i

P" g

r

h7 \f
h

where: ,

h, = Saturated liquid enthalpy
h-

Saturated liquid enthalpy at one atmosph
r

kcal/kg ere = 100.10

h,
Saturated upor enthalpyat one at
kcal/kg mosphere = 639.18

Therefore, the liquid release rate becomesp.: i

s, rc,P .
Appendix sza cerutation orAirsorne n di

r
a

enveridn - Amendment at
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R g is defined as the removal rate constant and typically consists of:(2) g

(a) Exhaust rate from the compartment. This term considers not only the
exhaust of any initially contaminated air, but also any clean air which
may be used to dilute the compartment air.

(b) Compartment filter systems are treated by the equation:

Rgt = (1-F,)* ri

i

where

Filter system flow rateri =

1

Fiher efficiency for radionuclide iF =
6

(c) Other removal factors on a case-by case basis which may be deemed

reasonable and conservadve.

Example Calculation
(Values used below are examples only and should not be used in any actual e adon.) /

This example willlook at 1131 in a compartment 6.1 x 6.1 x 7.6 = 282.80 $V. )

First, all primary sources of radionuclides need to be idendfied and categorized.
1

3 i(1) Flow into the compartment equals 424.8 m /hr with the input 1131
concentration equal to 2 x 10-3#pCi/ml (from upstream compartments) or
2.4 x 10-33Ci/sec. No other sources of air either contaminated or clean air |
are assumed.

(2) The compartment contains a pump carrying reactor coolant with a maximum
8

specified leakage rate of 0.000034 m /hr at 273.6*C.

(a) Conservadvely it can be estimated based upon properties from steam j

tables (Note 1) that under these condidons 44% of the liquid will flash !

to steam and become airborne. Along with the flashing liquid,it is i

assumed that a proportional amount of I 131 will become airborne; |
'

therefore, P = 0.44.g

(b) Using the design basis iodine concentrations for reactor water from ,

'

Table 11.1-2 of 0.016p Ci/gm of1-131,it is calculated that the pump is
providing a source ofI-131 of 5.0 x 10-3 3Ci/sec to the air (Note 2). ,

Second, the sinks for airborne material need to be idendfied. This example includes
i

only exhaust which is categorized as flow out of the compartment at 150% per hour or
)4.2 x 10" per second.

i

r2A-3Appendix 12A Cakulation of Airbome Radionuclides - Amendment 21
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Therefore, for an equilibrium situation, the 1131 airborne c
liquid source would be calculated from the following equati

i
_ oncentration from this

on:

f C t 1/ (A+ R ) + S /(A+ R )i 2 2

where
. . . _ . _ . . -(y Voon voivkC 282 eo m3--

-

houne raic m curies per second = 5.0 x 10'33 [di =

liquid Ci/sec from
52 =

Source rate from inflow = 2.4 x 10-IICi/sec
( )

lsotope decay constant in units per second = 9 977 x 10-7
=

. /sec XR i
R = removalrate constant persecond (exfiltration) = 4 2

-
2

per second . x 10-4
[(,'

6.2 x 10'*pCi/ml ofI 131.
=

..s
NOTE:

(1)
The assumption of 44% flashing at 273.6'C is extremel
Reference 12A 1 for a discussion of fission product transy conservative; see

port.(2)
Water densityassumed at 0.743 gm/cm based upon sta d d3
at 273.6*C.

n ar tablesforwater
12A.2 References

12A1

Paquette, et al, Volatihty ofFmion Products Dunng Rea t
Nuclear Materials, Vol 130 Pg 129-138,1985

.

c or Accidents, Journal of

12 M

Appendix 12A Cakulation ofAirt ome Medionuclide
s - Amendment 21



Section 3.3 Coment No. 1

Coment:

Correct, attached COM typo.

Resolution:

GE agreed to make the changes.

|

|
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Q
Fcr those piping systems using austenitic stainless st

,

design specification, the stainless steel piping mate i leelmaterials as permitted by the
selected to reduce the possibility of crscking during sr a and fabrication process shall be|
handling, welding, and examination requirements thatervice. Chemical, fabrication.

reduce cracking shall be met.
Piping system supports shall be designed to meet thSubsection NT.

e requirements ofASME Code

For piping systems, the pipe applied loads on attach d i

and shown to be less than the equipment allowable lequipment shall be calculated
e )

oads.

Analytical methods and load combinations used for t
;

referenced or specified in the ASME Code CertiSed St. nalysis of piping systems shall be
their supports shall be mathematically model dress Report. Piping systems and .

frequencies up to the analysis cutofffrequency Compto provide results forpiping system
e

a

sptem dynamic analysis shall be benchmarked
.

uterprograms used for piping
.

8

following an SSE shall be protected against the d TaSystems, structures and components that shall be required to be functional during ands

postulated high energypipe breaks in Seismimiegets associated with<

Pipe Break Analyses Report shall specify the c 'terla*I m3d hWS piping systems. The

the Pipe Break Analysis Report shall confirm (1)analyticalmethods used to perfortn the pipe break analpi F6to postulate breaks and the
.

s. orpostulatedpipe breaks,

jet shield designs shall be capable ofmitigating pipe breallpenetration area shall be within their allowable stress limits (2) pipe whipiping stresses in the containment
:

,

p restraints and

Piping systems that shall be quali6ed for leak-before brrelated sptems, structures and components shall be within th i doads,and ($) loads on safety-e r esign loads limits.

features to mitigate the dynamic eTects from postulat d hi h- eak design may exclude designe g energypipe breaks.

followingan SSEshall , Structures,sptems, and components that shall be req i du re to be functional during andotec
against the effects ofspraying, flooding, pressureand temperature du

p tulated ipe breaks and cracks in Seismic CategoryIand hWSpiping systems.

Piping systems shall be designed to provide clearance f
components where necessasy for the accomplishment of throm smictures, systems, and
Description. component's safetyfunction as specified in the respective ne su ucture, sptem, or

I
umre or system Design

*

The as-built piping shall be reconciled with the piping desi ,

gn required by this section.

.

\

I
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Section 3.4 Comment No. 1

Comment:

Electromagnetic compatibility CDM 3.48, Page 3.4-11, does not list " ground" as |
a possible noise path. I

Resolution:

No action needed. Tier 2 information. Details of testing provided in
standards reference in the SSAR.

:

Section 3.4 Comment No. 2

Comment:

CDM 3.4B Instrumentation Setpoint Methodology, page 3.4-9. SSAR 7.1.2.10.9
Regulatory Guide 1.105, Instrumentation setpoints. CDM description is
inconsistent with the standard and regulatory guide:

1. The CDM references a " nominal trip setpoint". This term is not defined
in RG 1.105 or ISA 67.04-1982. See attached.

2. Time response testing is not discussed. See attached.

3. CDM does not discuss probability or confidence levels of setpoint
calculations. Staff recognizes 95/95 and the R.G. endorses 95%
probability with no confidence term stated.

4. A definition of allowable value is not given in ISA 76.04-1982. RG
1.105 endorses the figure description as depicted in ISA 67,04-1982.
The allowable value description listed in the CDM material is
inconsistent with the standard (both 1982 and 1987) and RG 1.105. See
attached.

5. The last paragraph on page 3.4-10 appears to be an attempt at "setpoint
grading" this methodology has not been endorsed by ISA. The Scope of
ISA 67.04 however provides for the minimum requirements for nuclear
safety related instrumentation. The graded approach listed here is not
endorsed within a standard or R.G. See Attached.

Resolution:

1. NRC agreed with GE's disposition.

2. No action needed. Response time not Tier 1 (not safety significant).

3. No action needed. Not Tier 1. Probability numbers not in Tier 1.
Setpoint methodology details in Tier 2.

4. NRC agreed with GE's disposition.

5. No action needed. Tier 1 treatment is appropriate. Based on operating
experience.
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I
i

i

Section 3.4 Comment No. 3
|
;

Comment: ;

Equipment qualification CDM Page 3.4-11 follows 10 CFR 50.49 except that it i
does not list a commitment to maintain an EQ file (list and information) for ;

the period that the equipment is installed. Commitment is listed in ITAAC. !

Resolution: i

!
No action needed. Tier 1 commitment is to an EQ program and its |
implementation is based on meeting the acceptance criteria. Details in Tier !
2. ;

,

Section 3.4 Comment No. 4 !

!
Comment: !

CDM Page 3.4-13 the word undetected may be more appropriately stated as ;

undetectable. (IEEE-379) See attached. <

;

Resolution: )

!

No change needed. :

Section 3.4 Comment No. S
t

Comment:
!

Figure 4.3c, page 3.4-19 "NMS" should be blocked in with input designated to
be consistent. See attached. '

Resolution: -

:

GE agreed to make the change.

Section 3.4 Comment No. 6

Comment:
;

ITAAC Table 3.4, Item 5, ATWS, Design commitment. Reference is made to both ;

APRM and SRNM not downscale. This is not consistent with other design
material or Figure 15E-2.

'

Resolution:

'GE agreed to make the changes.

i

!

1

|

.. _ . _ _ . _ _



Section 3.4 Comment No. 7

Comment:

ITAAC Table 4.3, Item 8, Software Mangement Plan, design commitment, 2nd
paragraph is unclear. See attached.

Resolution:

This was discussed with IRG reviewer, and it was agreed that no action was
needed.

|
I
1
1

_ _ _ _ _ _ _ _ _ _ _ _ __
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The plan is structured on the basis that EMC ofI&C equipment is verified by factory
testing and site testing of both individual componenu and interconnected systems to
meet electromagnetic compatibility requirements for protection against the effects of:

(1) Electromagnetic Interference (EAfI)

(2) Radio Frequency Interference (RFI)

(3) 'Ilectrostatic Discharge (ESD)

(4) c 'ca urce ISurmWithsted Capability (SWC))

5. W u h . d. DtGT* M 43 )
To e acre to preanct mc 2p oc oz elecEomagricoc compatibility ofa given equiptnent
design, the following information is developed:

(1) Characteristics of the sources of electrical noise

(2) Means of transmission of electrical noise

(S) Characteristics of the susceptibility of the system

(4) Techniques to attenuate electrical noise

After these characteristics of the equipment are identified, noise susceptibilityis tested

for four different paths of electrical noise entry:

(1) Power feed lines

(2) Input signallines

(3) Output signallines

(4) Radiated electromagnetic energy

S} L4de@
Instrument Setpoint Methodology
Setpoinu for initiation of safety related functions are determined, documented,
installed and maintained using a process that establishes a general program for:

(1) Specifying requirements for documenting the bases for selection of trip
setpoints.

(2) Accounting for instrument inaccuracies, uncertainties, and drift.

Testing ofinstrumentation setpoint dynamic response. f" jim { h6fe>#; (3) { (sun 6skLMNN
(4) Replacement of setpoint-related instrumentation.

3.49
Jnstrumentatoon and ConW

.
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ne determination of nominal trip setpoints includes consideration of the following |

factors:

Design Basis AnalyticalLimit

In the case of serpoints that are directly associated with an abnormal plant transient or
accident analyzed in the safety analysis, a design basis analytical limit is established as

pan of the safety analysis. He design basis analyticallimitis the value of the sensed
process variable prior to or at the point which a desired action is to be initiated. This
limit is set so that associated licensing safety limits are not exceeded, as confirmed by

plant design basis performance analysis.

Allowable Value SW ENLtoWO SMNO
An allowable value is determined from the analytical limit by providing allowsnces for

the speciSed or expected calibration capability, the accuracy of the instrumentation,
and the measurement errors. The allowable value is the limiting value of the sensed

process variable atwhich the trip setpoint may be found during instnunent surveillance.

Nominal Trip Snp, int y y4 g, ppn
:

The nominal trip. setpoint value is calculated from the analyticallimit by taking into
account instrument drift in addition to the instrument accuracy, calibration capability,
and the measurement errors. The nominal trip setpoint valueis the limiting salue of the

sensed process variable at which a trip action will be set to operate at the time of
calibration.

Signal Processing Demces in the Instrument Chanrwl

Ulthin an instrument channel, there may exist other components or devices that are

used to further process the electrical signal provided by the sensor (e.g., analog-to-
digital converters, signal conditioners, temperature compensation circuits, and
multiplexing and demtttiplexing components), ne worst-case instrument accuracy,
calibration accuracy, and instrument drift contributions of each of these additional
signal conversion componenu are separately orjointly accounted for when determining
the characteristics of the entire instrumentloop.

f Not all parameters have an associated design basis analyticallimit (e.g., main steamline
radiation monitoring). An allowable value may be defined directly based on plant 3

ilicensing requirements, previous operating experience or other appropriate criteria.
The nominal trip setpoint is then calculated from this allowable value,. allowing for )

instntment drift.hnere appropriate, a nominal trip setpoint may be determined |
|

directly based on operating experience] g g p , p g . g gyg w p
wn- wa%v u aee
WW> $T9fs M AWo.

instrumentation and Control3.4.w

.

|
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Procedures will be used that provide a method for establishing instrument nominal trip
setpoint and allowable value. Because of the general characteristics of the
instrumentation and processes involved, two different methods are applied:

(1) Computational

IMMinhM(2) Historical data QMMu% PAtd
4

The computational method is used when sufEcient inform n is available regarding a
*

dynamic process and the associated instrumentation. The proce takes into account .

'

channel instrument accuracy, calibration accuracy, process measure ent accuracy,
primary element accuracy, and instrument drift. If the resulting nominal trip setpoint
and allowable value are not acceptable when checked to ensure that they will not result

in an unacceptable level of trips caused by normal operational transients, then more - ;

rigorous statistical evaluation or the use of actual operational data may be considered.

Some setpoint values have been historically established as acceptable, both for
-

| regulatory and operational requirements. These setpoints have non critical functions or
are intended to provide trip actions related to gross changes in the process variable.The
continued recommendation of these historically accepted setpoint values is another

method for establishing nominal trip setpoint and allowable values. This approach is '
only valid where the governing conditions remain essentially unaltered from those
imposed previously and where the historical values have been adequate for their
intended functions.

The setpoint methodology plan requires that activities related to instrument setpoints
be documented and stored in retrievable, auditable files.

!Equipment Qualification (EQ)
QualiScation of safety related instrumentation and control equipment is implemented
by a program that assures this equipment is able to complete its safety-related function j
under the emironmental conditions that exist up to and including the time the
equipment has finished performing that function. Quali6 cation specifications consider
conditions that exist during nonnal, abnormal, and design basis accident events in
terms of their cumulative effect on equipment performance for the time period up to

the end of equipment life.

The material discussed herein identifies an EQprogram that addresses the spectrum of 4

design basis environmental conditions that may occur in plant areas where I&C
equipment is installed. Not all safety-related I&C equipment will experience all of these
conditions; the intent is that qualification be performed by selecting the conditions

applicable to each particular piece of equipment and performing the necessary
qualification.

3.4 11Instrumentation and Control
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As built I&C components are emironmentally qualified if they can withstand the
emironmental conditions associated with design basis events withoutloss of their safety
functions for the time needed to be functional. Safety-related I&C components are

designed to continue normal operation after loss of HVAC. The emironmental
conditions are as follows, as applicable to the bounding design basis events: Expected

time-dependent temperature and pressure profiles, humidity, chemical effects,
radiation, aging, seismic events, submergence, and synergistic effects which have a

significant effect on equipment performance.

I&C equipment emironmental qualification is demonstrated through analysis of the
emironmental conditions that would exist in the location of the equipment during and

following a design basis accident and through a determination.that the equipment is
qualified to withstand those conditions for the time needed is functional. This
determination may be demonstrated bv

|
(1) Type testing of an identicalitem of equipment under identical or similar

conditions with a supporting analysis to show that the equipment to be

qualified.

|
(2) Tvpe testing of a similar item of equipment with a supporting analysis to show

that the equipment is qualified.

(3) Experience with identical or similar equipment under similar conditions with
a supporting analysis to show that the equipment is qualified.

(4) Analpis in combination with panial type test data that supports the analytical
assumptions and conclusions to show that the equipment is qualified.

The installed condition of safety-related I&C equipment is assured by a program whose

objective is to verify that the installed configuration is bounded by the test configuration
and test conditions.

iInspections, Tests, Analyses and Acceptance Criterin

Table 3.4, Items 7 through 15, provides a def' ition of the inspections, tests and jm

analyses, together with associated acceptance criteria, which will be used to demonstrate
compliance with the above commitments for hardware and software development, !

electromagnetic compatibility, instrument setpoint methodology, and equipment

qualification.

C. Diversity and Defense-in-Depth Considerations
-

Subsection B discusses processes for developing hardware and software qualification

programs that will assure a low probability of occurrence of both random and common-
mode system failures for the installed ABWR I&C equipment. However, to address the

Instrumentation and control
3.4 12
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Used in .'vuclear power Plass )? Sa tu,

.

1 PURPOSE tu pwpone of secomplishing a prosecove function in response e a
generanag untion condauon havag reached a lame specahed na che

The purpose of the standard is to develop a hash for establishing design basis. (4)

seipoints for actions driarveuned by the design basis for prossecon
syvcms and to account for snstrument errors and enft is the channel Pressetive hsecGee .The sensag of one or store vanables associ. !

<

trom the sermor through and sicluding the binable erip dence. send web a particular generwieg station enadition. die signal po.
essaing, and the initiation and compleuca of the poiscove acuan ,

.

tSCOPE withis che values of the variables established a de design basis. [2] '

This standard defums maumum ree.nemeres for asareg ihar impoem Prmaalaa syssess .The elecinca! and =a+=a e=t devisas (usa.

are established and held mithin spen 6ed lieuts.is sucJear safery- sured recess vanables a poucove attaos symem inpa armanaisi.

sclated instruracas is nuclear power plaats. hevolved in genermung those signals associated web she protecove
Asocoons. These signals inchade shone thes initiene sencer snp. '

3 DE.FINff10NS ang===ed safety fanares, and ausahary supparung feanses. [4]
t

Accuracy . Degree of comformity of an mdicated value to a recog. RepentahGity . The closeness of agreernest among a number of

aned accepud standard value, or ideal value. [1] sensecutive meassemaan of the suspw for du name vale of she

tapes ander*the same opereung condinoas. approachang from the

Design 8ests .The Design Basis for protection systems for anclear same drecues, for full rangs traverses. !!) ;

power genersueg stations is delineated in 1EEE Standard 279 If71.
~

"IEEE 5tancard for Proteccon 5 ystems for Nuclear Power Geners. Naciser safety.evissed lastrimmenaanies .That which is eased

bg Stauons." Fan 3. Dc2irn Sasis. as:
'

Drift. An iredeseed change m the output. input reta=<sup over a (1) wnergency reasser M !
penod of nme.11.11) Q) egetainmers isolanos:d

0) rancsor core soohag;
Dynamic rueponse . The behavior of the output of a device as a (4) sornammess or reactor best removal,

funcwn of the mput. bott. main respect to urne. II) 0) pevent er sitigaie a sigruncmat stisaac of rahassup
vierial to the environment; or is otherwue suennal 84

Feldover . A chatanrnstic of the steady.staie or dynanue condi. p evide reasonable asswance that a nuclear power plaat ;

nons of a device for wtuch, at a pomt. a furoci change in the sput saa be operaiad without undue ruit so the health and safety

signal petwees an output signal which revenes iu direcoon from of the pubisc.
die spcesned input. output relauonstup.

,

$stweties A charneuerune of the siendy stans or dynariue esadi-

Hytteracts -That propeny of an element evidenesd by the depen. tions of a device under which. at a point. a further change in the

6nce of the value of the ourput for a $2ven escursion of the input, impa signal, poduces ao addiuoeal change in the output signal.
cpon the history of pnor eacursions and tne duecuon of the ewnes

eraverse. (1) Eenser .That |moe of a channel which respoods to changes a a
plant vanable es condason. and coevers du measwed racess

lastrument channel. An arrangement o(components and stodhiles vanable laso se insownera signal.
~

.

as requind to generate a single proiecnvc acooo signal when
required by a generatieg unt co condioon. A channel loses as 5espelet . A podev.rsuand level s whict a bistable device chnogA

idcauty where single proiecuve action signals are combeed.12) ame so indicate thst the quanuty under surveillance has reached she

selecend vales. Isl .
e

Instrument rsage - The region between the limiu within which'a
quanury is measured.roccived, or armastruoed, sapressed by staang Test laterval .The elapsed time between the inhistion of idreneel

- die lower and upper range values. (Il ass se the same sensor, channel, traia, lead group. er edier
speci6ed syssem or device. ($)

4 Limiting Safety System SenIng (LS$51. Umiting safety Systern
Seuings for nuclear reacsors are scrungs for automaue praisevve 4 ESTABUSHMENT OF SETPOINTS
dvices related so ibose vanables hevseg sagruncara latery func.

tous.(3) Se points in nuclear safety.re!sied instrumens sha!! be selected o
pnmde suf5cicas margia between the inp setpoint and the safety. .

Note: For the purposes of this canaani, the phrase "melene reme- lisua e account for acewacies, drih. vecertaintes and dynarne

ers" ased in this defrruuon should be undermood to mean "maclear sesponses. Detailed requsemens for safety.vtlaiad inssrument netpoise

pense planaa." re'a'anaships are gives in the secuoes which fotlow as illusareasd in

'' ~

Protective acGee . The initiation of a signal or operation of'equ'P-

meat within the poiecoon sysiem. or proicctive acuae syuera for

.

g .

$ .

-
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! Safety I.hnna (4) The effecu of potential transacat overshoot deterwuand in i

ne design buis evenu analyses.

Safety limits for nuclear reactors are latits upon imponarn proezas
varables wNeh are found to be neeensary to maumably protect the (3) The effwu of the same sponse charactervssics of the maal i

miernty of certaan of the ph3ucal barnen stuch guard asasasi the instrument channel, includsag the sensor. |,

uncentro!!ed relene of rad.oacuvity. [3] The safety hrrut may not
necessanly be speci6ed m terms of the sarne measwed or cakutaned (6) Environroestal efrains en equiprnens acewney or
vanab!c as the setpoint. For enarnple. a netpoim usms tempranare ome seaponse characteruties caused by amuci.
as a meuwed vanable may be related to a safety lunit specined an paaed operational occwvences er accidesas for*

terms of Departure from Nuclease Soihng Raue (DNBR) eione pysems suspwad so mangane the someq6 asses
afsuchswats.

.

dJ Safety Aap? sis
~ .

The above items shall be combined is one of the following Sve '.f

. ways:
The concimons of the safety analyus an assured is pen by enab-
bshir.g appeopruue safety sy stem utpoint:io be gazed m .he techr* (1) Al etenacallA lt
ca! specificauona and mamtaaned through operating procedums. c) Square soot of ein sama of the aquam.
The.ulexuon of serpoints for safety related astrumeau shall be O) $ sat!socal$.
doeurnentee or referenced m the bas 2s for the techrucal speci6cauens (4) 7.? ? *-M . siy
includeg the pararneiers and ~"-P vpon which the actpoent (5) Combinauens of I stev%. ;

seleeuos wu baud.
Justi6 cation sha!! be provided for the adequacy of the method used.

d.3 Lirasting Safety Symem SenAngs dJJ When items lined in Paraproph 4.3.1 am accoumed for by
80mPensaung the signal (si represenung the monitored vanable(s) ;

,'41 mitier Safety System Senm;s tL5553 shall be selected such mat
p* to NPanson wim the inp setpomt. these items need not be i

'
oPeruon mittun L555 preuces usur2nce it.at the phvsical barners considered m the allowance between the safety hmit and the allow.
ws!! not be camaget beyond acceptable !trman du Eg anticipated

able wilue.
operatiou' ucrune nces and iccidenu. For each t.355 a tnp setpoict t

ud au unociazca allem able val e shall be established. (See Figure dJJ The trip setpoint shall be a value wW allows marre for |
.,,) Mft and adiu"~ The any wtpoint shall be eboten so that me

corresponding a!!om able value is not enceeded due in the followmg:

. dJ.I The alle= acets between the allowable value and the safety
limit tha!J melude the fo!!owmg r. erns vejess they are mcluded m , (I) Drift of that portaon of the instrument channel which is

'

the de.cfrrunation of the saiery herut; sessed when the setpoint is determssed.

I

(!) Acewsey hneludmg dnft) of componcats not tested when (Q) Actual seuivig of the serpoint withis an a!!owable toleranced

serpomt u rnenwed. Sctpots encuammems sha!! be made of spPer and lower utpoint turuu. (See F:swe 1.)
1

by:-
!

The band 'e<. ween apper and lower serpoint limits shall accouse for(s) Femahing ihe monitored variable (the sarne er a
abe ability to adjust the setpoint and maastruse the need for freguestsabstarute process vanable), and noting me pomt at

whch a char.nel inp ocews. or: adjusonants j

(b) Substituting : known sig%alira the iestrufnent chan. ,

5 INSTRL/ MENT PERFORMANCE AND |*
nel as close to the monitored vanable as pracuca! and '

notieg the poim at wbch a charmel inp occws. . SETPOINT SETTING,

Justif cation for selectang item (b) over (el sha!! he
documented. Setpoints shall be speciAed in uniu of the senitored value.

,

Q) , Accwacy of test equapraeus isp
lastrumem perfonaanct sequirements shall be speined such that

'

'

(a) Measunng seepomu during the interval between setpomt tenu the actual wfpoint does,

(b) Calibratieg sc nors for the case when sev'mors are not not asceed the allowable value due to expeesed dnft.

included in utpomt measurements.
1estruinem perfortnance reqartsnents shall be speci6ed for that* * *

0) Prtress mesasenriu acevracy. Examples are the effect of . portaos of the insosment channel soi tested traragraph 4.3.11 suet

evid sersu6 cation on temperstat measwemem and the that the parameten remain within the values.assurneti in the deter.

.nd minauos of the allowable value.
-

affect of chaeging Su>d density on level is,*

%.
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Sctpoints shall be located m that paruon of the instnancin's range 7.2 Opers Ass

O ,

wt ch bu the required accuracy.
7.2.I leftlal Calibration and Opeemise*

trawment performance requiremenu shall be speciAed such that as
noeg u the proctu vanable etceeds the utposet, the prosecuve Nuclear safery.related iastrumens channels sha!! be calibrated. func.

acuon of that rase inent channel ss not negsic4 by sarurance, acoa!!y ersted and ut er thea trip serpous as soon as precucable !

fridever er ariy other cause for espected values of the prootas after insta!!ation and again pnor to instal crrucality, when praeu.
,

vanable. sa! to determine if the enft rase of the channel meen design
sequremeau. Inability no perform abese essas sha!! he jusu6ed and

Iourumentation cabbratson conect on facton shd be idenu Aed and docuannad ;

documented Cor eruon factors wtuct have been L,.c. cad as |
a ube determmauon of the setpomt (for stample, to compensaae foe if =1this this pened the enh rate of the channel fails to most M '

,

diffennces m phpicallocanon wmpersture or preuurt betwwn design requirernents, an evaluatson shall be conducted so determee

the rtquired pomt of measartmeat and actual seeser lamman n shall die enune.The enluanos sha!! include consadersues ofIbe anua!!a.

be separstefy adenu6ed, aos (including a!! possible environmental effects), adequacy of the
supphed irstrumentance, acevracy of calibranos, and calibranos

6 Ql.lAUF1 CATION achniques.This evaluatioe shall provide the basis for propee and
timely resolution and shall be docurnamend.

The auc! car safety rtisted instrumentanon hardware and software

qdcauon sha!! be docu.ncnted and a s aa!abic to verify aU pararne. 7.2.2 Partedic Testlag ;

ters ute an dee2 rung the serpomu. meluding:
Tesong of safgry.retared instrumernauce shall be is accordance

,

0) The value of setpomi chh dunr:g proposed aest intervals with abe irehaical speciAcauons. Wnnen procedures shall be used

duc to e a pc cted e sposure to norrr.a! operating temperature, to venty the proper operation of the instrumentauon. including each
'

pressus' burrudsty. power vananun,electromagneue noter. instnamem channel's complianct eth design requutmenu relaaed

fenoce. vibrasson. u rsrruc acce leraboc and radaauce capo. to ne points. Thew procediarts shall anclude. as a rrurumum. sequart.

sure. meets to rteord suf6cacar data on eseh channel to deternune the true
setpoint in terms of measured or dennd process vanablea, before

C) The time response charactensnes or other respouc char. any adjustrneriu are made,
''

scieni.ncs of the astrument chanaci.
af abs "a found" setpoim mdicates the utpoint is withis the "no

*

0) The restnament charmel performance such as accuracy, seadjustmera" band (See Figa 1.l or that ca!ru!arions bued oe the

repeaubiliry sad bysterests at the tnp serpoint and as the analog value would reault in wrpoints a shin the "no readjustment"

allowsb!c vs1.se under design basts condauoos. band,documcatauen of the results is the or.ty requiretiactaca. If the
"as found" setpoint caceeds the upper uspoint lirait. readjustraea

These requiretnents are suppicmental so those of IEZI scandard shd be performed to bring this channef back mthm the "no
3D-1974. [10) readjustment" band. The "as found" and "as left" setpoint shall

be recorded. If the "as found" setpomt was also beyond the allow.

7 MAINTENANCE OF SETPOINTS able vahae. a review shall be conducted immediately to deternune
the availability of the other redundant channels of the same prome.

Mamtenanes cf wrpoints shd include a!! actions tales to assw tbt funcuan and their serpoints. Bued on this review and sabse.

that the instrumenuuon a mstaded and conunues to operate withia quest evaluadon. it may be necessary to decruau the tirne between

the design requirements used to estabbsh the serpoints. The follow. esses in onier to ensure proper opersuon. A review ofits parimeters

ang secuon address those upects of nuclear safety.related insarv. wenned in Patsgraph 7.2.I. above shall be requred to deletmme the

mest se* point monter.ance that art necessary to support the estab. cause.The action taken when the allowable value bas been esemedad
*

., 14"ent of the aDessb!c values and inp wipoints as desenbod is aball be based en the measured dnft rates deternuned by previous

Secton d. Specine guidance for implerneming each of the following "as leh" and ewmu "as found** data.
maanter.sner acuvibes can be found in other industry = aartarcs (See
references 6 through 9. for caamples.) This evaluanos shall be documesand!

,

7.1 lastallaties *' If subsequern sess show the n!!owable value raan=== so be eacended
die fo: lowing sha!! be coesadered. .

I"aMadon requirrtnents shat! include:
(1) Upg7 ding the iesurwman ryseem ,

(I) Racript, sacrset sad inedisng provmaces as y,,. Q) Revnet the required tolerances for the irsp serpous

. vent mstrurnentauen degrutar.o. Q) Revising the upper setpoint Itmit and lower utpoint has.t
(*'no readjustment" band)

Q) Provisions for accessary access and other dc+4r. feanares (4) Revising the sua incarvel
to assure wtpant mainarnance.

.

.
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This evaluation sha!! be docwnented./, string s 5 4 ry3. Dennition per " Code of Peders! Regulations" Tide 10. Part 50.

/ dased January I.1978. Paragraph 30.36.
If the "as found" serpomt a ticip the lower setpoint lama. read. 4. Denniuos per IEEE Tnal Use Standard 6031977 *T.ruens for r

prunnem rosy be er.ade to assed nf cessary inpi, but is aos mandato. Safety Sysaems for Nuclear Power Generereg Sisuons."
ry. The "as found" and "as left" setpoise shall bc recorded. 5. De6nition per IEEE Standard 3801975 "De Aniuon of Terras

Used in IEEE Standards as Nuclear Power Genarnang 5 n-
Should these data indicate drih rates enesiderably less than origi. tiens."
aally elpected. testing iniervals or iolerances ma y he re visad accord. 6. IEEE 5 andard 338-1975. "IEEE Standard Critana for the
ingfy, wnh suiuble jusu5cauon aral documensed Periodic Tesuas of Nucleer Power Genernung Sussca Class IE

Power and Pr=maa Sysases."
7.3 Test Egalpetent 7. ANSI N43.21971 "Quahry Answenes Programi

Requiremens for Nuclear Power Pleam."
A sptern sha!! k established to ensure the accuracy and adequacy 8. IEEE Standard 352 1975. "!EEE Guide for General Pnnetples
c( the nest equipment used to venfy wtpoints and solersaces of of Reliability Analysis of Nuclear Power Generanas Siause
safer).relaaed irmrumentarice. Calibrauon records shallideoufy all Protection Sysissns." ,

nest equipenent by scral number. The seu equipment shall be cali. 9. IEEE Sanadard 4981975. "lEEE Standard Suppiesnes.
brated at spreincd imervah and shall be raceable to the U.S. try Raquaremens for Ibe Calibreboe and Coetrol of b4esa.
Nauonal Bureau of Standards or hast a known valsd relationslup so uring and Test Equipmes Used in the Caesevenes and
physical consunts. If sest equipmrar as found out a( selerance, as Mainicaamos of Nuclear Pvwer Generating $smoons." i
evaluauon shall be conducted to sLtermine the effect ce safery. 10. IEEE Scandard 3231974. "!EEE Standard for Qualafying
related instrumenution calibrated s rth thst oquipment ssace nts ias: Clau IE Equipesas for Neclear Power Genernung Sta. ,

ea!,brition. The evaluauon meluding co rective action taken sha!! tions." }
be docuanenied. The accuracy of the sest equipment used shall equa! II. The comminee chose this speciAc de6nition for drift to esplais +

er enceed that rerivired of the instrumen:ation under test. the output.imput relanceship of a safety.mlated sentrument
channel.

7.4 Repair and I;episcernest

INFORidATr/E REFERENCES
Replserment of maial. pans and componenu sha'l be "in kind."
Subsutuuons shall N eialusted and documeneed to anvre equal or
Sener pefformance than that provided an the design basis.

The lasarumers Socaery of Amenca (15Al has developed esandards,
for die suelear indusry through she SP67 Nuclear Power Plant
Standstds Comarnas (NPPSC)

ftEFERENCES
'

ANSF15 A.47.01 1981. " Transducer and Transminer lasa!!anos
!. Definition per ISA . 551.1 (1976) " Process instr.amestaraos for Nuclear Safety Appr ."

Terminology."
2. Dennition per IFIE Standard 2791971 "Cntrna for Protec. 15 A.147.02. "Noclear. Safety.R4: sed !nstrumen 5ensing Une pip.

taon Synem for Nuclear Power Generacng Stanons." ing and Tubing Standarcis for Use in Nucicar Power Plaats." i
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mode system failures for the installed ABy*R I&C equipment. However, to address the
concern that software design faults or other initiating events common to redundant,
multi-divisionallogic channels could disable significant portions of the plant's
automatic standby saferv functions (the reactor protection system and engineered safety
features systems) at the moment when these functions are needed to mitigate an

accident, several divene backup features are provided for the primary automatic logic:

Manual scram and isolation by the operator in the main control room in response*

to divene parameter indications.

Core makeup water capability from the feedwater system. Control Rod Drive (CRD)*

System, and condensate system,which are divene from SSLC and the EMS.

Anilability of manual high pressure injection capability.*

Long term shutdown capability provided in a conventionally hardwired. 2-dhision,*

analog Remote Shutdown System (RSS); local displays of process nriables in RSS
are continuously powered and so are available for monitoring at any time.

M fTIOAGLf
Thus, to maintain htection ssstem defense-in-depth in the presence of a postulated
worst case event (i.eC t&detech 4-dhision common mode failure ofprotection system

communications or logic processing functions in conjunction with a large break
LOCA), divenity is provided in the fonn of hardwired backup of reactor trip; divene
display ofimportant process parameters, defense-indepth arrangement of equipment,
and other equipment divenity as outlined in the following table:

Diverse Backup Support for SSLC Equipment

Diverse Features of FunctionalDiversity Defense-in Depth

Protection System in Protection System Configuration Equipment Dim 4

(1) 2 button scram H

(2) Manual division H
trip -

(3) Reactor mode H
switch placed in
shutdown mode.

(4) Manual MSIV H
closure

.

(5) ATWS mitigation D

3A t3
instrumentation and Control
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I
Notes:
1. Disgram represents one of four ATWS dMelone. g. (f)

2. C..a ATWS functione oro processed as part of RecirculeWon Flow Control System logic and Nuclear Boner System logic. = .

g -C
9 g P
j Figure 3.4c Anticipated Transient Without Scram (ATWS) Control Interface Diagram g.

N.&''' .)

'
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Section 3.5 Comment No. 1

Comment:

SSAR 14.2.1 states the ITP covers construction, pre-operational, and start-up
tests. Design Description mark-up is attached to reflect that scope more
clearly.

Resolution:

No change required. The design description reflects the regulatory position
in RG 1.68 that designated construction-related inspections and tests should
be completed prior to beginning preoperational testing.

Section 3.5 Comment No. 2

Comment:

The ITP design description does not specify the scope of the test program. A
test matrix similar to SSAR 14.2-1 could be used.

Resolution:

No change required. The design description currently reflects the scope of
the preoperational and startup test programs. The scope of construction
testing is specified in SSAR Section 14.2.1.1.

;

,

b

I

_ _ _ _ _ _ _ _ _



Section 4.1 Comment No. 1

Comment:

|
Section 4.1 item (3).
Add the following sentence to the statement: " Independence is also provided
between the Class IE Divisions and non-Class IE equipment."

Resolution: !

Disagree. At the COL stage, the system will be reviewed to all applicable NRC
requirements regardless of what the " Interface Requirements" state.

Section 4.1 Comment No. 2

Comment:

The following Interface Requirements delineated in SSAR Section 9.2.5.1 shall
be included in Section 4.1 of the Certified Design Material:
a. Item 5--withstand the most severe natural phenomenon.
b. Item 6--single active failure in any mechanical or electrical system.
c. Item Il--capability for full operational inspection and testing.

Resolution:

Disagree. SSAR has been modified to identify additional " interface
requirements" that were originally included as part of the conceptual design.
These " interface requirements" do not have to be brought up to Tier 1. At COL
stage, the system will be reviewed to all applicable NRC requirements.



Miscellaneous Comments:

1. SSAR Acronym use: revise SSAR list as marked-up for VAC and VDC. SSAR
list needs to reflect PRA as Probabilistic Risk Assessment. SSAR
acronym list is incomplete, sLch as: TN, MPT, PIP, D/G, IED, NBS, UAT,
PMG, M/C, RAT, SB0, MVA. Recommend total SSAR search to identify all
missing acronyms.

Resolution:

GE agreed to make the changes.

2. SSAR Section 14.2.12.1.45 used loss of offsite power (LOP) for loss of
preferred power (LOPP). Revise to be consistent with CDM and other SSAR
sections.

Resolution:

GE agreed to make the changes.

3. SSAR page 9.3-9, revise as marked-up - see attached.

Resolution:

GE agreed to make the changes.

4. SSAR pages 9.3-26 and 9.3-27 are not continuous, information is missing
in section 9.3.8.2.3 that should be added to SSAR.

Resolution:

GE agreed to make the changes.

5. SSAR Table 14.3-10, clarify the statement at top of page with respect to
RCIC and HPCF suction piping as outlined in mark-up.

Resolution:

GE agreed to make the changes.

6. SSAR page 7.3-3, revise as shown on markup.

Resolution:

GE agreed to make the changes.



- _ . _ _ . . .. _ _. _ ~ _ . . . .,
|
i

;

i
i
;

SSAR Section 8.2 Comment No. I !

Comment: ;

,

In responding to comment no. 24 on ITAAC 2.12.1, GE incorrectly interjected :
the letter "B" between " isolated" and " phase" in the next to the last '

paragraph on page 8.2-2. ;
>

Resolution: i

!
GE agreed to make the change. j

i

SSAR Section 8.2 Comment No. 2 ,

!

Comment: f

In responding to comment no. 20 on ITAAC 2.12.1, GE incorrectly changes SSAR !
Fig. 8.2.1 (sh 2). " Gas Combustion Turbine Generator" should just be

;
" Combustion Turbine Generator". ;

,

Resolution: I

,

GE agreed to make the changes. |
:
i
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for lead unit and standby unit of air compressors and dryen shall be switched
periodically. The pressure setpoinu for these operational changes are aquetable,
depending on air requirements that might exist.

i

During normal operation, the nonsafety-related nitrogen users within containment are
downstream of P52-M77 and P54 M08. (ne safety related nitrogen users are

!
downstream of P54-F00BA and B.) Should the AC/HPIN Systems become unable to

|
supply nitrogen to the non. safety related users downstream of P52-M77, the operator j
may remote manually open P52-M57 to supply instrument air to these users (Hgure
20.555).

During refueling, the IAS provides compressed air instead of nitrogen gas to the users
located inside containment in Figure 9.5 6.

p

Acceptance Criterion II.1 of SRP Section 9.3.1 requires that the marimum panicle size
of 3 microns in the air stream at the instrument.The corresponding marimum parocle i

~

size for the ABWR design is 5 microns. Experience to date for plants with a maximum :
*

,

filtered panicle size of 5 microns in the compressed games has been very satisfactory.
,

All equipment using instrument air shall be capable of opersting with air of the quality
listed above.

.

9.3.6.3 Safety Evaluation

The operation of the IAS is not required to assure any of the following:
.

(1) Integrity of the reactor coolant pressure boundary.

(2) Capability to shut down the reactor and maintain it in a safe shutdown
condition.

!

(3) Ability to prewnt or mitigate the consetiuences of accidents which can result
;

in potential offsite exposures comparable to the guideline exposures of i
10CFR100. '

!

However, the IAS incorporates features that assure this operation over the full range of I ,

normal plant operations. lfIAS pressure falls below a desired limit, air from the Service '

Air System (SAS) is automatically added from a tie-line. An air receiver is provided to
maintain air supply pressure if all of the IAS and SAS compressors fall. Pneumatic-
operated devices are designed for a failssfc mode and do not require continuous air
supply under emergency or abnorarir. conditions.

,

;

P
-

1
The instrument air system does ortvide air service to a number ofsafetynlated systems

(and components. The loss of air to these systems will result in current or new vahs
,

'

positions. These positions have been evaluated. The subject system safety functions have

Process Aasiliaries - Amendment 33 |S.310

,

i
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Table 14.310 TMIIssues (Continued)' F
gic

SS AR Value

Parameter
i Piping

RCIC and HPCF Do not Share Any Common Suct onS AR Enty
me-

wi RHR 3-

RCIC a( nre
-

HPCF
,

L L ting

ECCS Have Minimum Flow Protection for All Opera
*

i

Modes
,

RCIC d
_

HPCF
3

RHR

Number of RCW Divisions t Affecting

individual ECCS Pumps Can be Isolated Withou/
-

Other ECCS Pumps
-

-
RCIC

-

HPCF

RHR l n the

ABWR has Water Level Measurement Direct y o-

Vessel
Containment Sprays are Manually initiated

-

i Qualified
Essential Equipment inside the Containment s-

for Harsh Environment l on Low Water

ADS Automatically Depressurizes the Vesse-
Level C bility

ABWR has ManualVessel Depressurization apad by Licensee Pertaining to3

111.D.1.1(1) Review Inf ormation SubmitteReducing Leakage from Operating SystemsAllLinesWhich b

[
| -

1A.2.34

inboard and Outboard Isolation Valves on
f

Penetrate Primary Containment
j -

tem

ABWR has a Leak Detection and Isolation Sys
1

j
-

MS!V Closure on:1

High Temperature in Steam Tunnel
-

|
High Temperature in Turbine Building .

| i
High Radiation in HVAC Air Exhaust Results n:

-

Closure of HVAC Air Ducts to Reactor Building
| ;-

Closure of Containment Purge andVent Linescuened Design ustads! Amendm*"t D
|
|
|

su.sg
~

.

pM
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List of Acronyms (Continued)

TCS Turbine Control System

TCV Turbine Control Valve

TCW Turbine Building Cooling Water (System)

TGSS Turbine Gland Sealing System

THA Time-History Accelerographs

TIP Traversing Incore Probe or Traversing Ion Chamber

TIC Technician Interface Unit

TLU Trip Logic Unit

TRS Test Response Spectra

TSC Technical Suppon Center

TSV Turbine Stop Valve

TSW Turbine Senice Water ,
*

U/D Upper Dnwell

UHS Ultimate Heat Sink

UPS Uninterruptible Power System

USE Upper Shelf Energvm
USMA Uniform Support Motion Response Spectnam Analysis

USNRC United States Nuclear Regulatory. Commission

VAC Volts Direct Current 9,Q d
VDC Volts Alternating Current ,

VDU Video Display Unit

VLC Vent Line Clearing

VWO Va]ves-Wideopen

WDSC Wetwell and Drywell Spray Cooling (Mode of RHR)

WDVB Wetwell-to-DrywellVacuum Breaker

WDVBS Wetwell-to Drywell Vacuum Breaker System

ZIS Zinc Injection System

ZSI Zone Selective Interlocks

.

O
.

xvbrvi
List of Acronyms - Amendment 31
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y Table 2.2.3 Feedwater Control Systone 9* f
an y o rlti leis t( rNpM s e*g n a/.d

"

m . )Inspections, Tests, Analyses and Acceptance Celteria

Design Commitment Inspectlene, Tests, ? ;",::: Acceptance Criterte -

ench
1. The FDWC System 'r.,.w;;;stos redundant 1. A test wHI performed by simulating 1. There is no loss of FDWC System output,

' * " " * * ' ''''eting FDWC Scd *rjaT.. I co nT,.lleru. % d;,, l..| c nTrolle ysi.m upon ions of any on. ryDc, ,ga c nMI*''-
*

d'e '/g
2. The FDWC System identify and 2. Tests wlN be periormed by simules 2. M FG,^.C0 ..-, 41

isolete feMure of peeeees input signels. signal failures to the FDWC System . 1esed upoet tha -r -- ' ' ,, - " '
(-|evsj dogaf.,|<.rifa%lo4 s meds.o

3. The FDWC System is powered by 3. A test shell be performed by simuisting 3. There is no loss of FDWC System output
redundant power suppNos. feNwe of a power supply to the FDWC upon loss of any one power supply.

af System.
RTV hllve n

4 The FDWC System monitors rwater 4. Using simulated water level signets, 4. an4he evenHhet a high RPV water level
level signets end..imahoevent high testing wHI be performed on the FDWC setpoint is roec , trip signals er IEued)

to Twbine Control System and u.s &
;RPV water level setpoint is issues System. . .

trip signets to the Turbine Control System Condensato, Feedweter and Condensate .fE|,
Air Extraction System.and to the condeneste,Foodwater and f

:
tM,,.,nrCondensate Air Estraction System. .t-

.ff 4 in the event that a low RPV water level
5 r; ;n c^. O;'3e low RPVwaterlevel E seapoint is reached, trip signal is issued to.

seapoint is reached,the FDWC System the RFC System.

"*"'' * D); cenMlJ d n/U8
,

5. Control Room dloploys ; ;.'f: f for the 6. Onepections wHe be performed on the 5. jisploys enlet or con be retrieved in the
g

FDWC System ese as donned in Section Control L:-as--{^"":j for the F Control Room os donned in Section 2.2.3.
2.2.3. Symem. ce n i rvi., . _ _ --.

TF
s. In me .. ..; egehe FDWC System e. Using simusmed tet, signels, testing wie be s. FDWC lesues ~"- ^

p^yw*

feedwater
reconves en ATWS trip signol from SSLC, ;;h.;3 on the FDWC System ": .; 5 c:;;;;. , ,hni v,5 ;,;,, rg;i ,

,

F r a,-t - m a - g l.. % .
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7. There is no loss of power to sech FTOC.^

7. The FDWC System le powered from 7. At s
pob

p* Sler Im, .ol p I ' cab'85j
e f U -uninterruptitele power supply (UPSI.

L w TDC tae
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dr0<%i e,,,Taviler r '* #'" |
'''I'l' ''" .La n n e I v nj'Dvu||| be.Pechme)
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2.2.3 Feedwater Control System
.

Design Description

The Feedwater Control (FDWC) System controls the flow of feedwater into the
m w: prrrr: ; . t

to maintain the water level in the vessel;JJ.#

sg.- "-dduring plant operation.The FDWC system consists of redundant,
microprocessor based controller [ocg in the Control Building, and flow |

The FDWC Sysp[Qd feedwaterfow, Mas shown in Figure 2.2.3.
transmitters for-

M tg'ig manual, single-orghree element cono

WC System unhzesg
- u mi.,5

' measurement in single <lement control mode. At higher -.gIcvelmodel. Atlow e i,

frm -t he
System in three. element control mode uses water level, sbam ... the FDWC

i-t -

flow, and |* ' " " "
|feedwater flow measurements for water level control.The FDWC System control

c"cliM%meemre is shown in Figure 2.2.5. |
* W \

The FDWC System is e i.:n: p..-..Joo G.....J; .7.a _;0 p. d= nip - |

t,.;-,mu msh .. ; !r. : .d kw .c.;; !r.d dp -@ f bhnified as non-t

safety.related. -

/NW The NSS.
iiigital controllers ROC.y, de rmine narrow rangeThe FDWC

|
pl signal using three evel measurement inputs fromg'.i

Ew;k. 0 . ...
7g U~

;de e d n rr - ..us ,.. .' J L J= g y m ou m s m .m w m_ J p = :: |
.

g%,;
e do' A%| ce&l\ert <

g u tS * g%srGacy dat the RPV nozzle

k-%rsteam flow in each of four main steamlines is '
D

venturisJhese measurements are processed in the to give the totalsteam.'t: %t. FID WC
1

' S I l c.o6[r:bcllowraYe%ut of the vessel.O.c r ' ir-- E= ;w. L JLpl.7,d e . i; n..L. f/

'\h(Ln%e f0Ffr.5/ nn :1 p-- teJ

h,la , c.smTro.04 t'.5 j
4

- ~ s'
flow elemen each of the two feedwater

'

( Feedwater flowis sensed at alinesjThese measurements are processed in th to give the total

feedwater flowdinto the vessel The total flowpatlis displayed on
the main control panel. ;

TL """.'.'C 5 ' per & : " ~1 % n d :e;.; J i..:n .; = :i:: ~ ~
if Met the reactor water level reaches the high level trip setpoint, the FDWC

system sends a trip signal to the Turbine Control System and Condensate.
ction System.The FDWC tem also sends

Feedwater and Condensate Air Fy$rr2':d: "a =uvi ilow RPV waterlevel signals to :: system.
. 4h t.-

ir.1: r =: 15,[the FDWC System receives an ATWS trip signal from SSLC,
FDWC issues signals to runback feedwater flow.

-

,

The FDWC System is powered by redundantp.,e,>.sdsD. O,,,il. int:4* re =p#. .,.

hPS ontrollers used for the FDWC System are redundant, kJi ::!r=N

C .-I'.o.

' 223
1yn3
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4. , ' .g . th -test and diagnostic capabilities that idendfy and isolate

failure of nput signals..

Inspections Tests, Analyses and Accept.ance Criteria

Table 2.2.3 provides definition of the inspection, tesa, and/or analysu, together
with associated acceptance criteria which will be undertaken for the Feedwater
Control System.

t

f

,
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.2.3 FDWC No.1

NRC COMMENT:

ITAAC verification is needed for three element control mode dinsad in the design
description. Proposed insertion for Table 2.2.3 is the following:

Design Commitment: At high FW flow, the FDWC system controls FW flow in
automatic / manual three-element modes, using RPV water level,
steam flow, and FW flow. 7

Inspections, Test and Analysis: Tests will be performed by simulating an increase / decrease
in RPV waterlevel or steam flow

;

GE RESPONSE:

GE does not concur that this material should be added to CDM Section 2.2.3. 'the basis for
this position is the GE/NRC agreement on Feedwater Control System (FDWC) functional j
testing which was reached during March 1993 (GE/NRC/NUMARC) meetings. j

_

The GE/NRC agreement was based on: ' |
' *

1) The FDWC System is not classified as safety-related but is related to safety in that it is |

associated with water addition to the reactor pressure vessel (RPV). Consequently, the !

CDM should address FDWC functionality.
(Continued on next page...)

PROPOSLD CHANGES

CDM: None

SSAR: None

.

O

I



FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
I REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.2.3 FDWC No.1 (Continued)
.. .

NRC COMMENT: (Continued)

A~*p*w Criteria: A signal to increase / decrease FW flow (corresponding to the input
signal) will occur to maintain RPV water level.

GE RESPONSE: (Continued) |

)-

2) *Ihe FDWC function of most relevance to safety is to add water under conditions of
decreasing RPV level. '!his function is verified by entry #2 in Table 2.2.3 which is
(essentially) the same as item 8 in the material referenced below.

3) It is not namury for the CDM to address other control parameters since these relate to )
plant operational characteristics.

Consequently, GE does not propose to make any changes in response to this NRC comment.
.

| REFERENCE:

Attached marked-up Control Copy of the FDWC System CDM agreed to by NRC and GE at
the March 1993 meetings.

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ . _ _ _ . - . _ _ . - . _ _ - . _ _ _ _ _ . _ . _ . _ _ . _ _ _ . _ _ _ _ _ _ _
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY' i

REVIEW GROUP COMMENTS ON THE CDM AND SSAR i

CDM SECTION AND COMMENT No.: 2.2.2 CRDS No. 4
,

1

NRC COMMENT:

The electrical separation between Class IE and non-1E is not addressed in ITAAC Item 9 for
the power to the FMCRDs. Suggest that appropriate portions ofITAAC item 8 that deal with
electrical separation be copied into DD, ITA, and AC for Item 9. -

;

GE RESPONSE:

CE conce: Ih:: :he inue of:!=::i=! in& pend:ne: f= h: FMCRD =p=::!ca : i:che n=2 !

:: be ed&:=:d : d h= in !e6d p cpend ch:nge in :=p^nz :: S:::!: 2.2.2, ::rm:. :
Ner-h
(Continued on next page...)

PROPOSED CHANGES

COM: S= := pen = te S ::!cn 2.2.2, cer .::: N:.1

None |
.

,

f

SSAR: None

.

5

-- -_ - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ .



FEBRUARY 1994 i

ABWR DESIGN CERTIFICATION
|

GE RESPONSES TO NRC INDEPENDENT QUALITY |
REVIEW GROUP COMMENTS ON THE CDM AND SSAR '

CDM SECTION AND COMMENT No.: 2.2.2 CRDS No. 4 (Continued)

GE RESPONSE: (Continued)

Revised Resoong

'
The issue of pow tr supplies to the FMCRDs is addressed in CDM Section 2.12.1 where it is
clearly stated that 'he FMCRD units are connected to the Class 1E EPD System. Entry No.16
in Table 2.12.1 add. .sses power supply separation -including the 1E-non-1E interface at the
FMCRDs. Consequently GE does not believe any CDM changes are necessary as a result of
this NRC comment.

,

)

...m ~- -=

|

|
1

!
!

.

]

;



- . _ . _ _
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ABWR comwetassirausest :

2.2.2 Control Red Drive System

Design Description I

nc Control Rod Dnve (CRD) System controh changes in core reacdvity during power |
'

operadon by movement and posidoning of the neutron absortdag control rods within
the core in Ene increments in response to control signah from the Rod Control and
Infonnadon System (RC25). De CRD System provides rapid control rod insenion
(scram) in response to manual or automade signah from the Reactor Protecdon System
(RPS). Figure 2.2. ows the basic system cona don and scope.

AA.a$a, 4e 2. 2. "1 l

ne CRD System consisu of three major elemens: (1) the eles. Ayt.raulic 5ne modon
control rod drive (FMCRD) mechanisms, (2) the hydraulic control unit (HCU)

Iassemblies, and (S) the control rod drive hydraulic system (CRDHS).ne FMCRDs
provide electric motor <! riven positioning for nonna! inserdon and withdrawn! of the I

control rods and hydraulic powered rapid control rod inserdon (scram) for abnormal
operating condidons. Simultaneous with scram, the FMCRDs also provide eleevic- |

motor dnven run in of control rods as a path to rod inserdon that is diverse from the
hydraulic powered scram. De hydraulic power required for scram is provided by high
pressure water stored in the individual HCUs. An HC ai scram two FMCRDs. It abo

provides the flow path for purge water to the anodw ! rives duringnormaloperadon.
he CRDHS supplies pressurized water for chargpng the HCU scram accumulators and
purging to the FMCRDs.

Dere are 205 FMCRDs mounted in housings welded into the reactor vessel bouom
head. De FMCRD has a movable hoBow piston tube that is coupled at is upper end,
inside the reactor vessel, to the bonom of a control rod.he FMCRD can move the

control rod up or down over is entire range, by a baB nut and bad screw driven at a
speed of 30 mm/sec 1105 by the electric stepper motor. In response to a scram signal.
the piston insera the control rod into the core hydraulicaDy using stored energy in the
HCUngs accanulator.ne scram water is introduced into the drive through a scram
inlet on the FMCRD housing, and is then discharged direcdy into the

~'

reactor via clearances between FMCRD paru. ne average scram does of aD
FMCRD: with the reactor pressure as measured at the vessel bouom below 76J
kg/ca's are:

FercentInsenten Thee (see)
.

10 s 0.41

40 s 1.00,

W.
u,,. . . . - . .

- . . . . . - . . _ . . - . - - - - . - . - - _ - . - .. ..
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ABWR corrinedcesIan neeserss

E

and ball check va}ve; the internal drive housing support the FMCRD separadon
switches; and the HCU charging water header pressure instrume.Undon.

:

l

Figure 1.2.2 shows the ASME Code class for the CRD Syrtem piping and components.

The CRD System is located in the ReactotAuilding. The FMQtDs are mounted to the
reactor vessel bottom head inside primary containment /The HCUsand CRDHS

equipment are located in the Reactor Budding at the basematelevados. -

Each of the four divisional HCU charging header pressure. sensors are powered from

their respeedve divisional Class IE power supply. ladependence is provided between
the Class IE dmsions for these sensors and also between the Class IE divisions and non.
Class IE equipment. ,. e . . - . . . . . .

For their preferred source of power, the FMdtDs are cMiy powered firem one,
Class IE dmaion; for their alternate source of power, they are coDecdvely powered froen

one non.C2 ass IE Flant Investment Protecdon (FIP) bum._ .

The hydraulic ponion of the CRD System which performs the scrum funcdon is ,
physically separated from and independent of the $mndby Uquid Control System.

The CRD System has the following' alarmCdis)Rajs ETeotiirols inWe'inaYi control
~

room:

(1) Alarms for separadon of the hoDow piston from the bad nut and low HCU
accumulator gas pressure.

(2) Parameter displays for the insinuneau shown in Figure 2.2.2.

(3) Controb and stants indiadon for the CRD pumps and Sow control va}ves g
shown on Figure

I
.

2.
(4-Jannas indicados for the scram valve posidon.

'

The CRD System safety related electrical equipment are located in either the
Reactor Budding or primary conminment and are quali5ed for a harsh environment i

the HCU charging header pressure instrumenudon, the scam solenoid pilot valves. ;

and FMCRD separadon switches. |
*

.

!
The check va}ves (CVs) shown inside the HCU boundary on Figure 2.2.2 and the
FMCRD ball check valves have active safetpelated funcdons to close under system ,

pressure, cuid Sow, and temperature condidons.

The piping and components of the CRD pump suedon supply.which extends from the
CRD System interfaces with the Condensate Feedwater and Air Extracdon (GCAE)

2223
cweetnoe use crewe
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'{ 000 6--

Telde 2.2.2 Control Rod Drive System (Continued) b
b

-

i
4, ; J' . ;Teste, ? _",:_: and Aseeptenee critade

'

Deelen Conwnlement l Inspeettene Teste, Analyses AetePtenee Crherte

p. CVs designated in Section 2.2.2 as having ppconducted under system preoperational [gn
. lieste of installed volves for closing will be . Each CV closes,

gp active oefety-related function close
onde,evet n . w d e.,e.,d ,,- so,e.vioid eio andto. ,e,sto,e
t - sto,. son.de.,s. cono iions.

!

NM + 1_ { ,

'

/

( wd M N- nk CEO g9, F# N IM(i D ias
*

f

y %ke,MJap,J.ieu a e a.hdLL c k ue phO .oefw d % or |
,

AA ddkytu a a .r.nAA u-* A c6 i
e a m e& d I! b

"

CAM }ufWe /6A'iei p M Absp kMWm ,

A Op,Is ); daw Q QM, j ;dr, aiid

no n C L i G p r m t. @@ ~' > o r & ~ ; JL,6 %
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.2.2 CRDS No. 3

NRC COMMENT: i

ne design description should be corrected as shown in the s"=cW mark-up.

i

i-

,

s

GE RESPONSE:
!

GE concurs and will include in the next revision of 25AS447. i

PROPOSED CHANGES

CDM: Per NRC markup; see attached pages 2.2.2-1,2.2.2-3.

|

;

i

SSAR: None

i

h-
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f= :

$ and baB c eck valve; the internal dme housing support; the FMCRD separation
j

,

switches; and the HCU charging water header pressure instrumentation.

M*I Figure 2.2.2 shows the ASME Code class for the CRD System piping and components. |

%g |

The CRD System is located in the Reactor Building. De FMCRDs are mounted to the |

reactor vessel bouom head inside prunary contamment. De HCUs and CRDHS

equipment are located in the Reactor Building at the ha-mmr elevation.
,

g
;

'\
g Each of the four dmsional HCU charging header pressure sensors are WM from |

their i pedw divisional Class IE power supply.. Independence is provided between |
,

@*{ the Class IE divisions for these sensors and also between the Class IE divisions and non-
Class IE equipment.'

,, ,
IMs * For their preferred source of power, the FMCRD2 we conh'y j~wd from one |

Wg Class IE dmsion; for their alternate source of power, they are coBecovely p-, M from |
'

C' one non Class IE Plant Investment Protecdon (PIP) bus.

{
,

O

~,1,J The hydraulic portion of the CRD System which performs the scram funedon is

VV physicany separated from and independent of '' andbyI.iquid Control System.
!4Q

C -2.D The CRD System has the foHowing alarms, displays, and controls in the main control j

p(.!
!

b (1) Alarms for separation of the hoDow piston from the bau-nut and low HCU
accumulator gas pressure.

(2) Parameter displays for the instruments shown in Figure 2.2.2.

{ (S) Controls and status dication for the CRD pumps and Sow control valves'

j
d shown on Figure . 7y

.. V
-

.

t, s (4) Stanas indication for the scram valve posidon.
%

'

t.
The foBowing CRD System safety-related elecuical equipment are located in either the
Reacsor Building or primary containment and are quali5ed for a harsh environment:'

.

Ny the HCU chargmg header pressure insaumenudon, the scram solenoid pilot valves,
and FMCRD separation switches.

ne check valves (CVs) shown inside the HCU boundary on Figure 2.2.2 and the
FMCRD ball check valves have active safety < elated functions to close under system

pressure, fluid flow, and tempemeure conditions. .

The piping and componenu of the CRD pump suction supply,which extends from the
CRD System interfaces with the Condensate Feedwater and Air Extraction (CFCAE)

2.2.2-2Control Mod CMve Syssom
.

. - . -, - - _ _ _ _ _

|
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ABWR cuesoscessonneuerest

O
'

ForeentInserdon Dae (sec)

60 s 1.444

; 100 5 1.80

These times are measured starting from loss of signal to the scram solenoid phot vehes
in the HCUa.

The FMCRD has an electromechanical brake with a minimum holding torque of 5 kg.
m on the motor drive shaft and a baB check vehe at the point of connecdon with the
scram inlet Ene. "^'^? : I ^" ''

- - -
,

- .

ekss \t*

op
Twg' redundant and sepalste switches in the FMC3D detect don of the hoBow

b h W d ass5 ton from the baB nut. Jap &c4 ts W
*

,

A M ste n .Ser 4 4 . S wi % es . |

There are 105 HCUs, each ofwhich prwides water stored in a prw:hnrged accumulator I
for scramming two FMCRDs. Figure 2.1.2 shows the major HCU componens.De j

accumulator is connected to its associated FMCRDs by a hydrauBc Ene that include a :

scram vahe held closed by pressurised consol air. To cause a scram, the RFS provides I
'

a signal to de<nergize the scram solenoid pilot vnhe (SSPV)that vens the control air
from the scram vahe, which then opens by spring nedon. Iass ofeither electrical power
to the SSFV or loss of control air pressure causes scram. A pressure switch deseem low i

accumulator gas pressure and acnaates an alarm in the main control roosn.

The CRD System also prwides ahernate rod inserdon (ARI) as a means of actuating :

hydraulic scram when an anticipated transient without scram (ATWS) condidon exists. |

FoDowing receipt of an ARI signal, solenoid vahes on the scram air header open to i4

reduce pressure in the header, aBowing the HCU scram vahes to open. The control rod i

drives then insert the control rods hydraulicaDr. |

|
De has pumps,inhos, fDiers, instrumentadon, and piping to supply ;

pr - star for chargmg the HCUs and purging the FMCRDs. ,
,

ne C2D System components classised as afetpetlated are: the HCU componenu j

required for scram; the FMCRD components required for scram; the scram inlet piping
the FMCRD reactor coolant prbnary presure boundary componens; the FMCRD brake.

and baB check vahe; the internal drhe housing support; the FMCRD separadon

switches; and the HCU charging water header pressure trutrumentadon.,

De CRD System components d=@d as Seismic Categoryl are: the HCU components
required for scram; the IMCRD componenis required for scram; the scram inlet piping;
the FMC2D reactor coolant prunary pressure boundary componeno; the FMCRD brake

32,4 cewetnaswe svowa
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.

analyzed along with the Reactor Protecdon System (trip) dieW in
Section 7.2.

With regard to IEEE-279, Section 4.7, signals which interface between ARI and
4

, RPS are opdcally isolated such that posmlated failures within the ARI controls
cannot affect the safety related scram function.

The RCIS logic has been designed such thathsingle failure : Or M"j, e.y > Aa. Am/a4 te.4ist-- e ,_

'6 ^ T * : r:r ^ . ::.; ;p..J/,. -..: .fwhen the ARI funcdon is .Ipb M k'N Y'
acavated. Also, two manual actions are required at the dedicated operator

-

M '" # .

ykwt d Y interface panel to manually initiate ARL
:

(2) General Design Criteria (GDC)

(a) Critaria: GDCs IS,19, and 25.
,

(b) Conforunance: The ARI is in compliance (in part, or as a whole, as |
applicable) with these GDCs. AII GDCs are genericaDy addressed in

- i

Subsection 5.1.2.

(S) Regulatory Guides (RGs)
. .

(a) RG 1.75-PhymaalIndepedmar sfaseric Sysamu .

!
The ARI is not rquh M for safety, nor are its componenu considered

|
Class IE. De subsystem denves control power from the non-1E UPS

-
.

buses. However, for AMS consideradons, the reliabuity of the
subsystem is enhanced by using Class IE power for the drive motors. !

I

There are three separate groups of non 1E drives with each receiving |power from Dinsion I Class IE bus. Class IE circuit breakers are used as;

isolation devices in accordance with IEEE 584. The breakers are
dengned to trip on fault current only and are not tripped for LOCA.

. ,

However, the breaker coordia=% is assured C % the use ofzoneL
selecdve interlocks (ZST) (Subsecdon 83.1.1.1). -

A LOCA trip of these breakers could preclude the advantages ofARI for
postulated AWS condidons. ;

The ZSI femmre assures that the FMCRDs power breaker dmeever.
,

current trip characterisde for all circuit faults shaR cause the breaker to

interrupt the fault current prior to trip initiadon of any upstream
breaker. ne power source shall supply the necessary fault current for
suHicient time to ensure the proper coordination without loss of

function of Class IE loads. ne ZSI is a new technology which assures

wa sm neeuered hw sann snmoown - Amename,r 2r
i

i
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FEBRUARY 1994.

ABWR DESIGN CERTIFICATION |

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.2.2 CRDS No.1 |
- |-
'

NRC COMMENT:
'

*!he design description for the switches that detect separation of the FMCRD piston and ball
nut need to be identified as Class IE (see attached mark-up). Reference SSAR section
4.6.2.2.6 page 4.6-9.

.

i

|
GE RESPONSE:

>

GE and NRC agreed that it was not m=ary in the CDM to identify which electrical
components are Class IE provided these components are covered in the CDM entry which
identifies which part(s) of the system are safety related. ,

bEbelikeikhe existing CDM adequately ad' dresses tee c!hssification of these switches. The
last full paragraph on page 2.2.2-2 states the switches are safety-related (which for electrical
equipment is the same as Class 1E) and the pen ultimate full paragraph on page 2.2.2-3
addresses qualification. GE agrees to add an entry on indepeW-

PROPOSED CHANGES

CDM: See attached markup.
,

!
SSAR: None

.

I

e

- - . . . . _ . _ _ .
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ASIM mess.wss8MrAss$ sis Asperr [
'

!
:

!
:

This setup and action by the operator sends rod coordmates and other setup |
data to the PMCS. The data representing a single rod to be withdrawn is coded
and stored in PMCS memory. The PMCS addresses the RC2S and sends the

,

coded messages. he coded messages are rew64 at the RCIS and stored in !

the Rod Posidon and Informadon Subsystem memory.The operator has an j

option to stop the rod movement by using the light pen. Touching the j

" SINGLE ROD" poke point a second time causes rod modon stop agnals to be |
sent to the RCIS interface. ',

i
The information displayed to the operator at this4ime is the vertical posidon j
of the rod selected and it remains displayed undl a new selection is made or

|
the rod is deselected. The display array boxes representing all other rods in j
the core at this dme dim to approwi==ealy half brighmen. ~

ne CRT display stores informadon in memory during the inidal setup and
transmits the informadon to the PMCS. When the operator initializes the last
pokr. point (ROD SELECTED), the informadon stored in memory addressing j

the tuanual rod movement command rignals in the PMCS are downloaded, as |
two independent signals, into channels A and B of the RCIS Rod Action and |
Pos don Information (RAPI) h- !i

;

The RCIS receives the two independent streams of data signals transmitted j
from the PMCS. The Guia sie rele$ed and loadediso memory k the ICAPI !

'

!Subsystems (channel A/B). Both channel A/B are idendcal and perform the,

same funedons. If there is a disagreement between A and B, the logic issues a
rod modon inhibit signal. The operator has the capability to bypass certam |

functions in the manual mode.

h [L ? De PMCS also sends data to the automated thermallimit monitorJATLM)
of the RCIS on the calculated fuel thermal operating limits and corresponding
initial LPRM values when an ATLM setpoint update is requested.

A
g The logic of the Automated Hermal Limit Monitor (ATLM) subsystem issues

a rod block signal that is used in the M?! System logic to enforce a rod block'

that prevents violation of the fud thcunal operating liraits. ne ATIJW
interfaces with and receives agnals from the RAPI Sv'.mystem control logic for
rod position data, other plant data and control sijnals.

The ATLM interfaces with Recirculadon flow Control (RFC) System and
when it trips, a signal is sent to the RFCS which would cause a Dow increase
block.

,

The ATLM also receives input signals, based upon the LPRMs and APRMs of
the Neutron Monitormg System (NMS). The RAPI Subsystem logic enforces

Cereret Syenome Not Requiront l\pr Sehpry- Among| ment St 7.7 15

. _ - _ . - - - -. - --- - . .- . . , ,
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ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
'

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

:

CDM SECTION AND COMMENT No.: 2.2.1 RCIS No. 7
>

NRC COMMENT:

'Ibe wording for SAR section 7.4.2.1.2(1)is not clear. Is the intent to state that any single
failure will cause at most only one operable control rod insertion failure (page 7.4-18)? 'Ibe

.
i. . , . . . ..

. v.... .

... . . .

'
. . ,

GE RESPONSE:

GE concurs that this SSAR entry needs clarification and will make the changes shown on the
attached markup in the next SSAR amendment.

a

.

.

'

PROPOSED CHANGES

CDM: None

i
i

SSAR: Per the attached. !

!

1

-

)

h@b
1
1



FEBRUARY 1994
DON CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT GUAUTY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.2.1 RCIS No. 3

NRC COMMENT:

ITAAC design commitment M references " automatic thermal power monitor". Design
description (2) describes a " automatic thermal limit monitor" and SSAR 7.7.1.2.1 references
an " automatic thermal limit monitor, page 7.7-15. De terms need to be made consistent.
ITAAC M should read " automatic thermal power limit".

GE RESPONSE:

The subsystem of the RCIS which simulates fuel thermal conditions and can a) initiate a block
signal and b) block RFCS flow increases is the Automated 'Ibermal Limit Monitor (ATLM).
Consequently GE believes: -

- CDM DD Item (2) is correct.
- SSAR page 7.7-15 is correct.
- CDM ITAAC entry M should be niodifill!'p2fthe'aitached.

''

PROPOSED CHANGES

CDM: Per attached markup.

SSAR: None. (See copy of SSAR page 7.7-15 which uses the term Automated Dermal
Umit Monitor.)

.
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# Table 2.2.1 Rod Control and Information System 3h
te

I ip^"_.._,Teste Analyses and Aseeptones Cetterls
*1 i

Doolen Commitment "- 4 _ _ _ . Testo, ? ", ___ Aeoeptonee Cetterle^^

i

1. The equipment comprising the RCIS le 1. Inspections of titogo-built system wHI be 1. The as-tmitt RCIS conforms with the
defined in Section 2.2.1. conducted. E description in Section 2.2.1.

2. The RCIS conelste of redundant 2. Tests will be performed by olmulating 2. There le no loss of RCIS output upon lose
,

microprocessor booed controllers (except felture of each operating RCIS controller. of any one controNor. i
'

for controllore secocleted with Individuel
FlWICRDs). 2,

| | 3. The RCIS provides a rod worth vninimizer 3. Tests wlH be cond5cted on the RCIS veing 3. A control rod block signal occure when en
which uses control rod poettion signole to elmulated control rod poeltlon signale, out-of-sequence control rod movement le

enforce preestabilohed sequences for and elmulated neutron flux signale. almulated and when roector power le

control rod movement when the roector f; below the igw power eetpoint.

I
~,

!power ineutron flux)le below the low
_~

,

-

power setpoint by leeuing a control rod
block signet when en out of sequence ATM i- :

'
:control red movanent is enempted. -

4. The RCIS provideo rf " ^^ Tj 4. Tests willbe h on the RCIS using 4 A control rod block signal occure upon f
** !

- y.. . uses comros rod almulated control hni poettion signole, - j gimulation of a control rod movement
pos uv , -,.._.-, neutron flux signale, and neutron flux sighele, and fuel operating which would cause fuel thermel limits to
fuel -;,n..::. ; thermal limits to enforce thermallimite. ( j be approached.-

3

fuel thermallimite when the reactor j '
'

power is above the low power setpoint :
' jP

-

; s :
and the plant le in automst!c operation. j *:, -

.

k 5. The RCIS providee e selected control rod 5. Teste wlH be coedu' ted on the RCIS using ' A control rod Insertion signal occure fore
run-in function which uses e signol from elmulated conhist iod run-in signal from those pooltlone seeigned to thee function |

! epon receipt of a almulated signet fromthe RFC System to insert selected control RFC System. i- d i

t'
rode into th.e core, 1, .

'

the,RFC System. ,

.
.

.

6. The RCIS providos en automatic control 8. Tests wHI be conducted on the MCIS veing 8p A control rod run-in signal occure upon3-
rod run-in which uses e serem-foNow e elmulated scrom. follow signet from the . inceipt of a almulated screm-foNow g
signet from the RPS to insert all control RPS. ?. , signet. g,

!*

rode into the core.
.0

'

m ,

1 a..

-
2

!

*
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For overpressure relief valve operation (power actuated mode), reacwr vessel
I

pressure sensors generate a high pressure trip signal which is used to initiate
opening the SRVs. Valve opening is initiated when an electrical signal is
received at the solenoid valve associated with power actuated relief (Mgure
2.1.2d). The SRV relief mode opening time from the h
full ASME lift posidon is less than or equal to,9Mseconds when the reactor

8
pressure is at or above 70 kg/cm gauge.

The SRV pneumatic operator is so arranged that,ifit malfunctions,it does not
prevent the SRV from opening when steam inlet pressure reaches the spring j

lift setpoint. Each SRV is prcmded with its own pneumatic accumulator and |

inlet check valve for power actuated relief as shown in Figure 1.1.2d. |

The SRVs are either DC p-4 or pad from uninterruptible AC. !

(S) Automatic depressunruson system (ADS) operation: he ADS valves open
automaticaDy or manuaDy :n the power ea -'~' mode when required during ;

r, ?oss of coolant accident (LOCA). Eight of the eighteen SRVs are demgnated |
as ADS valves and are yW of operadng froen either ADS LOCA logic or |

overpressure reheflogic signals.ne above table identi5es the ADS SRVs. i

I,e

De ADS accumulator capacity can open the SRVwith the dryweB pressure at ;

design pressure fouowing failure of the pneumade supply to the accumulator. .[
t

!
The SRVs can be operated individumDy in the powerwectuated mode by remote manual
switches located in the main control roosn. They are provided with position sensors

which provide posiive indication of SRV disk / stem posidon.

Automatic Depressurtsstion System .

As shown in Figure 1.1.2f, the NBS channel measuremenu are provided for the Safety
System Logic and Control (SSLC) for signal processing, setpoint compansons, and i

|
generadng trip signals. Except for the pump running pennisarve, the SSLC uses a w
oseEh voting logic for ADS inidation.De ADS logic is automaticaDy initiated when |

'

a low reactor water level signal is present. If the RFV low water level agnal is present
concurrently with high dryweR pressure signal, both the main ADS timer Gess than or
equal to 29 seconds) and the high dryweH pressure bypass timer Gess than or equal to
8 minutes) are initiated. Absent a concurrent high dryweH pressure signal, only the ADS

high drywell pressure bypass neer is inidated. Upon the time out of the ADS high ;

drywen pressure bypass timer, concurrentwith RFVlow waterlevel signal, the main ADS j

timer is initiated,if not already inidated.De main dmer continues to completion and i

times out only in the continued presence of an RFV low water level Egnal. Upon time |
out of the main ADS timer, concurrent with positive indication by pump discharge

pressure of atleast one RHR or one HFCF pump runnmg, the ADS function is initiated.

meer sauersvewm
2. u .e

|
.
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FEBRUARY 1994
ABWR DESIGN CERTTRCATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.1.3 R RRS No.1

NRC COMMENT:
. ..

. - .

The minimum dry rotatihg in' itia (17.5 kg-m2) of the RIP' stated in the design descriptione

conflicts with the value of 19.5 kg-m2 stated in SSAR Table 5.4-1. The description and
ITAAC entry f 5 ,hould be revised.

.

GE RESPONSE:

The CDM correctly states that the RIP dry rotating inertia is not less than 17.5 kg-m2. SSAR
Amendment 33, Table 5.4-1 inconectly uses the 19.5 value. This will be corrected in
Amendment 34.

.. - ....sw w.sa,a a.... .

. ......-,m...m.,m.,..._..... .. .

PROPOSED CHANGES

CDM: None

SSAR: Table 5.4-1 will be corrected to show RIP dry rotating inertia of 17.55 - 26.5 kg-m2,

.

f'

- -
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ABWR DESIGN CERTIFICATION
I

GE RESPONSES TO NRC INDEPENDENT QUALITY !
REVIEW GROUP COMMENTS ON THE CDM AND SSAR ;

,

CDM SECTION AND COMMENT No.: 2.1.2 NBS No. 7

NRC COMMENT:

The design description (page 2.1.2-4) should include the requirement that the maximum
clapsed time between remiving the overpressure signaj at the valve actuator and actual start of
SRV motion will not exceed 0.1 sec (SSAR 5.2.2.4.1) and be veri 5ed by an ITAAC entry.

i

GE RESPONSE:

GE concurs and will modify the DD text and ITAAC table entry no. 96. to reflect a 0.25
second opening time between remipt of signal at the valve actuator to the valve full open. This
change will be included in the next revision of 25AS447.

.-
'

-
.

,
,

PROPOSED CHANGES '

CDM: See attached markups.

~

SSAR: None.

;
.
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= Table 2.1.2 Nuclear BoIIer System (Continued) b
i.4 din.Teste, ".- 2,:n and Aseeptones Cdtede-

f Deelen Commitment bispeettene, Tests, Analyses Aseeptance cdtede al
* 7. When eN MSIVe are closed, the combined 7. Test and onelysis wlH be conducted on the 7. When all MSIVe are closed. the combined

leskoge through the MSIVe for e5 four es-built MSNs to determine the leakage. leskoge through the MSIVe for oil four
MSle le less then or equel to gS.1 litore MSte le less then or equel to 08.1 litere
por minute et etenderd temperature per minute et etenderd temperature
(2g*C) and pressure (one _;...nMe 12g*Cl and pressure lone atmosphere

!I absolute pressure) with the differential absolute pressurel with the differential

|
pressure across the MSN equelto, or pressure across the MSlV equel to, or

2 2
| greater then,1.78 kokm gauge. greater then,1.76 k Wcm ,,,,,,t

8. Springs close the MSN If pneumatic 8. Tests wHI be conducted on the as-buHe 8. The MStV closes when pneumatic
pressure to the MSN actuatorle lost. MSIV. pressure le removed from the MSIV

' actuator.

9. 9. 4 9.

a. The SRV epring est pressure and flow e. Analyele end teste (et a test feelHey) e. The SIWE have the capackles and set
cepecities are given in Section 2.1.2. will be conducted in accordance with pressures shown on Section 2.1.2. y

The opening time for the SRVs from the ASME Qode. The opening time for the SRVs from {the time the pressure exceeds thethe time the preneurs escoede the '
,,

velve set prosaure to the time the 5 valve set pressure to the time the
volve le fully open le less then orvolve is fully open,le lees then or :

equel to g.3 sooonde. l. equel to 0.3 esconde.

b. The SRV rollef mode opening time b. Tests of th SIWewillbeconducted at b. The SfW relief mode opening time
from the .

e test facMity. from the 6 fun
ASME lift position islose then or i e23 ASME Ilft poeltlon lelose then or
equelteNfir5econde when the equel toAmrseconde,

reactor vessel Pressure le et or above .

27g kg/cm ,,,,,,
g

.

'O'27 *
.

tec(746 M%
~

s .e m, A - I
:,.

aJa d or % h
''

. .-. . - . .. . . . -
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q, ) .7,4 ; 2,1.2.1 /v4 2. I.
!

sermyin.nerv ives j

ne safety / relief valves (SRVs) are located on the MSLs between the RPV and the
inboard MSIV. nese valves protect agamst overpressuruation of the RCPB. Figures |

(DD0dLEIARafid#.13HQhow the general configuration of the SRVs and the SRV
dascharge lines. i

!

The rated capacity of the SRVs is sufEcient to prevent a rise in pressure within the RPV
fof more than 110% of the design pressure (96.7 kg/ca gauge) for design basis events. :

ne SRV discharge lines are sized so that critical flow condidons occur through the
valve. Each SRV has its own discharge line. De SRV discharge lines termume at ;

quenchers located below the surface of the suppresion pool
'

.
,

The SRVs provide three main protection funcdons:
f

(1) Overpressure safety operadon: he valves funcdon as spring loaded safety |
valves and open to prevent RCPB overpressurundon. De valves are self- ,

actuated byinlet steam pressure.
,

ne following table identi5es the SRV spring set pressures and flow capacities.
'

The opening dme for the SRVs, from the time the pressure exceeds the valve
set pressure to the time the valve is fuDy open, is less than or equal to 03
seconds. ,

Set Pressures and Capeddes

ASMERased
Nameplane Spring Capacity at IOS% }

Nanber* Set Pressure SpringSetPressure Used For
SRVs ofValves (kg/can g)i (kg/hranch) ADS |I

.J, P 1 80.8 395,000

m, o, w, S 4 81.5 See,000 *

D,E,E.U 4 81.1 401,000

C,H,N,T 4 82.9 406,000 X
..

A F,L R 4 83.6 409,000 X j

|

* Eight of du sRW serve in the amomanc deprumnmoon symem funcnon. ]
t Sprmg set pressure tolerances as permw.ed by the ASME BoDer and Pruswe Wesel

Code.Secnon E i

: mn==== cap. car p r on AsuE sener and en=== venet.s.cson n )
l

1

(2) Overpressure relief operadon: The valves are opened using a pneumatic
actuator upon receipt of an automade or manually initiated signal.

;

2.124mneer senersyneem
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Other Provisions
The NBS equipment identified as safety related is classised as Seismic CategoryI except i

for the Amerian Society of Mechanical Engineers (ASME) Qass 3 equipment shown 17!# [on Mgure 2.1.2c. ne non-safettrelated secuon of the feedwater lines between th
seismic interface restraint and the motor. operated vahes shown in Mgure is

classi5ed as Seismic Category I. The MSL drain lines from the MSLs to the Mam
Condenser are seismically analyzed to withstand the Safe Shutdown Earthquake (SSE).

,

Mgures 2.1.2a,1.1.2b, and 2.1.2c show the ASME Bouer and Pressure Vessel Code
i

classes

ne dmsional equipment in the NBS is i~.g from in respecove Qass IE dmsions
as shown in Mgures 2.1.2b, 2.1.2d, and 1.1.2e. In the NBS, independence is provided i

'

between Class IE divisions, and also between Class IE divisions and non Class IE

equipment. .

The NBS has the following duplays and controls in the main control room:

|(1) Parameter displays for the insuumenu shown on Mgures 2.1.2b and 2.1.2e.
This indudes the reactor vessel pressure, reactor vessel water level, drywell ;

:pressure, main condenser vacuum, and narWne inlet pressure. ,

1

(2) Controls and status indication for the acche safettrelated componenu shown
on Mgures 2.1.2b,2.1.2c (W5 the inboard FW line checkvalves, and the
ASME Boiler and Pressure Vessel Code Class 2 check vahes), and 2.1.2d. ,

(S) Manual system level initiados capabuity for the ADS.

(4) Manual capabGity to inhibit automade iniciadon of the ADS. |

NBS componeau with displays and control interfaces with the Remote Shutdown

Systesa (RSS) are shown on Figures 2.1.2a and 2.1.2e.

%e afettrelated elecuical equipment (induding instrumentadon and controls)
shown on Mgures 2.1.2b,2.1.2c,1.1.2d, and 1.1.2e located in the containment, steam
tunnel and Reactor Building, is quah5ed for a harsh esmronment.

He MOVs shown on Mgure 2.1.2b (except for the ASME Boiler and Pressure Vessel
Code Class 2 MOV) have an acdve safettrelated funcdon to close, and perform this
function under diferential pressure, Buid Sow, and temperature condidons.

ne checkvalves (CVs) shown on Mgures 2.1.2c and 1.1.2d (ADS pneumatic CVs onM
,

have the safety-related funedons to open, close, or both open and close under system

pressure, Suid Sow, and temperature conditions.
|

l
betont Boiler $90e***

2.r24
.

!
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2.1.2 Nuclear Boiler System J

Des /gn Description i

.

General System Description :

ne pnmary functions of the Nuclear Boiler System (NBS) are: )

(1) Deliver steam from the Reactor Pressure Vessel (RPV) to the Main Steam
(MS) System. ;

i

(2) Provide conminment isolation of the main sta== lines (MSLs) and the
feedwater (FW) lines.

(3) Deliver feedwater from the Condensate, Feedwater, and Condensate Air i
'

Extraction (CFCAE) System to the RPV.

24 (4) Provide overpressure protecdon of the reactor coolant pressure boundary
(RCPB). ,

(5) Provide automade depressurizadon of the RPV in the event of a loss of- ;

coolant accident (LOCA) where the RPV does not depressurue rapidly and )
the high pressure makeup systems fail to adequately maintain the water level !

, .. in the RPV. .,, ;

(6) Provide instrumentadon to monitor the drywell pressure and RPV pressure.
metal temperature, and water level. ;

Figures 2.1.2a, 2.1.2b,2.1.2c,2.1.2d, and 2.1.2e show the basic system configuration and

scope. shows the NBS controlinterfaces. |

I l ne NBS equipment shown on Figures 2.1.2a,2.1.2h,2.1.2c,1.1Jd, and 2.1.2e is '
-.-

el===A-d as safety related except for the noneafety related part of the MSL drains. |
equipunent awa'ad with the power actuated relief mode of the SRVs, the SRV |
discharge pipe temperature sensors, and the non safetyalated instrumenu shown on j
Figue2.1.2e. ;

1

Meirt Steam Lines
The MSL4 direct steam from the RPV to the MS System. De NBS contains only the

portion of the MSLs from their connection to the RPV to the boundary with the MS
System, which occurs at the seismic interface located downstream of the outboard main
steam isoladon valves (MSIVs). Figures 2.1.2a and 2.1.2b show the general

configuration of the MSIe and the MSL drain lines. The MSL drain lines provide a flow
path for the MSIVleakage during an accident.

2*2*moonersm
i
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The combined volume of the se-== tines, from the RPV to the main steam mrbine stop
s

valves and turbine bypass valves, is greater than or equal to 113.2 m ,
I

Each MSL has a Bow limiter. De MSL Sow limiter consisa of a Sow restricdng venturi

which is located in each RFV MSL oudet nozzle. The restrictor ihnia the<:oolant- :

blowdown rate from the RPV, in the event that a MSL break occurs onmide the |

containment. to a Sow rate equal to or less than 200% of rated steam Sow at 71.1
'

kg/cm g upstream pressure. The throat diameter of each MSL terisless than l8

or equal to 355 mm. I l. 2 b |
'

ne pneumanc.opersted valve in the MSL drain line shown in Figure % opens, if
:ither elecuic power to the valves acmating solenoid is lost, or pneumade pressure to

the valve is lost.
!

He MS!; and the MSL drain lines are located in the dryweR and the steam ammel.
.

* :

Main Steam isolation Valves
Two isoladon valves are located in a horizontal run of each of the four main ===tia e
one valve is inside of the dryweu, and the other is near the munide of the primary

containment pressure boundacy.
'

he MSIV closing time isequal toor greaterthan'5 seconds and less than or equal to ,

;
i4.5 seconds when Ng or air is admitied'to the MS!V acatator. Tlie~MSIVs'are capable of
'

closing within 3 to 4.5 seconds under di5erential pressure, Suid Sow and temperamre
conditions. When aH the MSIVs are closed, the combined leakage thy the MSIVs ,

for aD four MS!J is less than or equal to 66.1 Eters per minute at standard temperamre

(20*C) and pressure (one annosphere absolute pressure) with the diferential pressure
8

across the M5iv equal to, or greater than 1.76 kg/czn gauge.
:

he MSIV's primary actuadon mechani=rn for v8=- and closing is pneumatic.
Springs close the MSIV if pneumade pressure so the MSiv acmator is lost.

Fee 6setor Unos
he FW Macs direct feedwater from the CFCAE Systein to the RFV. The NBS contains

ony,the portion of the N lines from the winnir interface located upstream of the
motorsopersted valves (MOVs) to their connecdons to the RFV. Figure OpfE hows the
portion of the Niines within the NBS. 4 g,

Isoladon of each N 11ne is accomplished by two containment aalanan valves consisting '

i ,

of one check valve inside the drywell and one posidve closing check valve outside the
containment. ne FW line isoladon check valves are qualised to withstand a N line
break outside the primary containment.The FWline upstream of the outboard

isolation valve contains an MOV and a seismic interface restraint.

mainw sesa sys==
2 r.24

I
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- - - - -______ -_ _ _ _



. _ . _. ~ . . -_ .
. . . ._

- . . . . _ _ -

__ _,

.z.I. 2 a.,z,I.zb, z.).Zc- ,2.1 2 k 2.1,Z.e, & 2 i 2-3
x) g

-

g Table 2.1.2 Nuclear BoNor System

K : i;;::- .Teste, Analyses and Aseeptance Criterte '

I Design Commitment f toepeettene. Teste, ? _1!, _; Aeeeptence Celterte
1

1. The beelc configuration of the N8S le 1. Inspections will be conducted for the NBS The es-built NBS conforms with the beelc.

! ehown in Figures System. configuration shown in Flyaroe Sv9Me;,

i n t sa n.1.s. a n.a as a.- -- --->1 g a ;,;,;;
1

| 2. The ASME Code components of the N8S 2. A hydrostatic teet will be conducted on 2. The results of the hydroetetic test of the
'

System retain their preneure i;;r.f::p those Code components of the NBS ASME Code componente of the NBS
Integrity under intemel pressures that will required to be hydrostatically tooted by conform with the r-i... ;ee in the
be experienced during service, the ASME Code. ASME Code, Section III

3. The combined volume of the four mein 3. A.-A : x will be performed using ee-built 3. The combined steamline volume le
8

steeminnes (MSle) and branch lines from dimenolone of the steamlines to greeler then or equel to 113.2 m .
the RPV to the mein eteem turbine stop determine the combined steamline
volves and turbine bypees valvesle volume.

8grooter then or equel to 113.2 m .

4. The throat diameter of sech MSL Ilow 4. Inspectione of the so built MSL flow 4. The throat diameter of each MSL flow
Ilmiter le lose then or equel to 365 rnm. Ilmhere will be conducted. limiter le less then or equel to 365 mm. *

5. The g:xx2"_ ;;x::f volvein the MSL 5. Tests will be conducted on the so built 5. The MSL pneumette drain Ilne velve
drainline shown in F oponeif MSL drain volve. _ shownin Figure Qopens when either
either electric power to the electric power to the verve -___:'- ,

'

'/
actuating solenoki le lost, or pneumenc solenoid is loot, or pneumatic pressure to
pressum to the veeve le lost. (,0N the valve is lost.

8. MSN closing time le equel to or grooter 8. S. The MSN closing time is squel to or
then 3 seconde and lose then or equel to a. Teste of the so-bullt MSN will be 8' " E 3 d b M ''

4.5 seconde.4.5 seconde when Na or airle admitted under ; -z'x:M
into the MSN actuator.The MSNs are . U Now, and w Ie)'7*
capable of esosing within s to 4.s esconde condinone.
under duserontial premure, thdd flow and*

s temperatum condWone. b. Teste, or type teste, of en MSN will be

{ conducted under doelen beste y
differential pressure, fluid flow and gg 7-) 7 g
i ,. ream.condmong

m

i

- - __ - - - - ___ _ - - -. . - - _ _ - _ - _ _ _ - _ _ _ _ _ - _ _ _ _ _ . - - _ _ _ _ . _ . - _ _ _ . -- - _ _ - _ _ _
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY .
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.1.2 NBS No. 6

NRC COMMENT:

In the ITA column for entry #6, the word " conducted" should be added after "...MSIV will
be . . ."

\

GE RESPONSE:
,

!

GE concurs and will include this change in the next revision of 25AS447. |
|

..:.w .. ... < n ew una s .aw ~.u : ~r . - .

.. . . . . . , . . ..

. .: ..

1 i

:

PROPOSED CHANGES

CDM: Per NRC comment; see attached.

SSAR: None.

.

L_ _ _ - _ _ _ . _ . _ _ _ - - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

:

GE RESPONSES TO NRC INDEPENDENT OUALITY .

REVIEW GROUP COMMENTS ON THE CDM AND SSAR ;

;

CDM SECTION AND COMMENT No.: 2.1.2 NBS No. 4 .

NRC COMMENT:

In Figures 2.1.2b and 2.1.2e, the temperature element should be shown as T, not TE, or the :
symbol for temperature in App. A should be changed to TE. '

i
!

!
!

:

GE RESPONSE:

GE concurs and will change the synibol to T in the next revision of 25A5447. '

~
.

PROPOSED CHANGES

Per NRC comment; see nttachedJ mdp fbr (a%gCDM: g,4

SSAR: None
.

O

J

.
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ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.1.2 NBS No. 5

NRC COMMENT:

All figure numbers in Table 2.1.2 and some figure numbers in the description are incorrect.

GE RESPONSE:

GE concurs and will correct these typographical errors in the next revision of 25A5447.

!

|

PROPOSED CHANGES

Per NRC comment; see attacheyM vP &* A M Md.bCDM:

SSAR: None.

.

!

-

__________-________________________________-_________________________________________j
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

{
!

GE RESPONSES TO NRC INDEPENDENT QUALITY |
REVIEW GROUP COMMENTS ON THE CDM AND SSAR l

i

CDM SECTION AND COMMENT No.: 2.1.2 NBS No. I j

NRC COMMENT:
5

Figure 2.1.2b: The piping symbol for the drain line piping (shown horizontally inside and ;

outside the containment) is NNS though this piping is Class 1. This should be corrected.

1

1

GE RESPONSE:

GE concurs and will modify Figure 2.1.2b in the next revision of 25A5447.

, ; 4 9 _._ v o m 3 w x w 4 m v p f R N . w m W
:

|

PROPOSED CHANGES

CDM: Per NRC comment; see attacheM muJ .@ h (m in e f n 0,6 |2

I
i

SSAR: Mou

.

W

"' -_ ___.-2 _ . - _ _ _ _ _ _ _
_ m%. g-g y

-
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FEBRUARY 1994 l
-

ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUI COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.1.2 NBS No. 2
,

NRC COMMENT:

The design description for the ADS states that the high drywell pressure bypass timer is less ,

than or equal to 8 minutes which is in conflict with SSAR Table 6.3-1 which shows this value
to be >= 8 minutes.

GE RESPONSE:

"Ihe CDM is correct and the SSAR needs to be conn * Mad o state " equal to or less than 8t
minutes." This change will be included in the next SSAR amendment.

-

..

8

:

PROPOSED CHANGES !

CDM: None

1

SSAR: Per above response.

i

.

,if

:

-. _ -- _ __
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.

E
Second Capsule: After to effective fun power years.a

Third Capsule: With an exposure not to exceed the peak EOL Suence.e

Fourth Capsule: Schedule determined based on resulu of 8rst two capsules pere

ASTM E 185, Paragraph 7.6.2 (see Section 53.4.2 for addidonal capsule
requiremenu). Fracture tougknem usdag ofirradiated capsule specimens wGI be in
accordance with requiremenu of ASTM E 185 as caBed out for by 10CFR50
Appendix H.

53.1AJ Neutron Flux and Pluence Calculations
,

A descripdon of the methods of analysis is contained in Subsecdons 4.1.4.5 and 4J.3.3.

5J.1.8J Predicted irradiation Effects on BeltRne Materials
#

Transidon temperature changes and changes in upper shelf energy shad be calculated
in accordance with the rules ofRegulatory Guide 1.99. Reference temperatures shaB be
established in accordance with 10CFR50 Appendix G and NB.tS50 of the ASME Code.

| Since weld material chemisuy and fracture toughnen data are not avaBable at this dme,

j# the limits in the purchase speci8cadon were used to esdmate worsa. case irradiadon
effects.

/ |

These estimates show that the adjuste e temperature at end of4ife is less than |
54*C.and the end of-life USE excee 691;g response to Quesdon 151.5 for the I 6A, I !

'calculadon and analysis associated mate).

EJ.t.8.4 Positioning of SurveR!ance Capoules and Methods of Attsehment
Appendix H.ll B (2)

The survei!!ance specimen holders, described in Subsecdons 53.1.6.1 and 5.9.5.1.2.10,!

I are located at different azimuths at common elevation in the core heldine region.The
locadons ag selected to produce lead factor of approximately 1.2 to 1.5 for the inserted
spe+ " des. A posidve spring loaded locking device is provided to retain the
capsules hdon throughout any andcipated event during the lifedme of the vessel.
The capsules can be removed form and reinserted into the survei!!ance specimen
holders. See Subsecdon 5.5.4.2 for COL license informadon requirements pertaining
to the surveillance material. lead factors, withdrawal schedule and neutron Buence l

levels.

In areas where brackets (such as the survei!!ance specimen holder brackets) we located,

addidonal nondestructive examinadons are performed on the vessel base metal and
stainless steel weld <ieposited cladding or weld-buudup pada during vessel manufacture.

M The base metal is ultrasonically examined by straight beam techniques to a depth at
least equal to the thickness of the bracket beingjoined.The area exarnined is the area

asse r masser- Ameaanwear sJ F l

. . . . .
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ASWR anedertseenyAsehen aepeur
'

I

!

lakintVakse 75 fs.Ib

FinalValues

Weld 75 x
75 pp' = 650. 67 JBase

f
Guention RfA i
Subsecdon 5.511 should clarify where " Reference !"is located. Has the NRC staff >

reviewee c.d approved Reference !? If not the staff needs to renew Reference 2 in
order to complete the review of this subsection. '

nosponee B1.s
Reference 1, Tromsunt Pnsant Aimar AJhangFesurr Toughnaar Asparvownarfur Asdag
Weser Assmers, January 1979, (NEDO41775A), is an NRC staff approved licensing

topical report. Thh topical report was approved by letter to GE, dated November 15,
1978 acce,14 to NUREG 0390 VoL7, No. 2 (October 15,1984).

Question 31.7
Subsecdons 5J11.1,5311.2,5J11.5, and 5.311.5 need in be rewriaen.The level
of detaB must be comparable to that of Standard Review Flan 5.5.2 and Branch
Technical Position MTER 51.

Mesponee B1.7 -

Response to this question is provided in revised Subsecdons 5.511,5.5.1.1.1, and
!5.511.5.
!

fGuention RfA
!Subsecdon 53.3 cited three GE documents:

*'

|

| (1) GE quality assurance program.

(2) Approved" inspection procedures, and

(S) NEDO10029 i
,

iHas the NRC staf 6.2 cd and approved the above documenia? The staff cannot
sadsbesorDy review this subsecdon without reviewing the above three documents.

ResponeeRfA
The GE quality assurance program is contained in topical repost NEDO.1102904A. E
EWR Quakey Asnnener Progress, Revision 7, which has been appa,.;d by the NRC staff

(May 1987). |-

Anspones se M,sr AAl- Aetmanoe !- Amanspoent #f 201f 8
|

|
J

.

NN

_ _ _ _ _ _ _ _ _ _ - . _ _ - _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - _ _ _ _ _ _ _ _ - . - _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ - _ _ - _ _ _
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ABWR conwedoesign menner

2.7.1 Main Control Room Panels

Design Description

The Main Control Room Panels (MCRP) consist of the main control console, the large
display panel, the supervisor *s console, the auxihary or back panels and their respective
internal winng.

i

The MCRP locates and configures the alarms displays and controls for plant systems.
Those parts of the MCRP that contain Cass IE equipment are chuin d as Seismice
CategoryI. 6

e

Non-Class IE and dhisional Qass IE control and instrument power is provided for the
MCRP. Independence is provided between Cass IE divisions and also between the Qass

,

divisions and non-Class IE equipment.

[f MCRP hu the fixed alarms, displays, and concols shown on Table 2.7.la.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.7.la provides a definition of the inspections, tests and/or analyses, together
with associated acceptance criteria, which will be undertaken for the MCRP. ;

!

|

|
|

.

~

l
i

|

Main ControlMoom Panels 2,7,1.s
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FEBRUARY 1994.

ABWR DESIGN CERTIFICATION :

GE RESPONSES TO NRC INDEPENDENT QUAUTY
'

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

)

CDM SECTION AND COMMENT No.: 2.1.1 RPV No. 4 :
;

NRC COMMENT:

Correct typographical error on attached page 5.3-7 of SSAR.
-

i

GE RESPONSE:

GE concurs that the SSAR value is 6.9 and will correct this typographical error in the next
SSAR amendment. "Ihe attached markup also identifies a related error that GE will correct.

.

L

!

;

i

PROPOSED CHANGES

CDM: None
,

<

h

.

.

SSAR: Per NRC comment; see attached.

:
,

e

.If
(/

|
t
i

,
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COMMENT STATUS OF MSOLUTION

2.12.13'(2) NRC agrees with GE disposition.
2.12.13(6). GE agrees.
2.12.13(10) GE agrees.
2.12.13(13) GE agrees.
2.12.13(14) GE agrees.

.

'

2.12.14(1) GE agrees.
2.12.15(1) GE agrees. _

'

2.12.15(2) 1|RC agrees with GE disposition.
2.12.15(3) GE agrees.

\2.12.16(6) GE agrees. >

2.12.17(6) GE agrees. '

2.14.4(1) GE aghees.
2.14.4(2) GE agr s.

,

2.14.4(3) GE agree .
2.14.6(4) GE agrees.
2.14.8(2) GE agrees.
2.14.8(3) GE agrees.
2.15.5(1) GE agrees. /
2.15.5(3) GE agrees. /
2.15.5(4) GE agrees. /

2.15.5(12) NRC agrees with dispe "'
2.15.5(13) GE agrees.
2.15.5(14) GE agrees. *,

2.15.6(1) NRC agrees with GE disposition.
3.l(3) GE agrees. / \
3.l(5) GE agrees./
3.l(6) GE agrees'
3.1(7) GE agrees.
3.l(9) GE agrees.
3.l(10) GE agrees.
3.I(12) GE agrees.
3.l(13) GE agrees.7

3.l(15) GE agrees.
3.2(4b) GE agrees.
3.2(4c) 'GE agrees.
3.2(4d) GE agrees.
3.2(4f) GE agrees.
3.2(4h) GE agrees.

'

3.3(1) .
GE agrees.

3.4(2.112.4) NRC agrees with GE disposition.
3.4(5) GE agrees.
3.4(6) GE agrees.
Misc (1) GE agrees.
Misc (2) GE agrees.
Misc (3) GE agrees.
Mist (4) GE agrees. 'g
Misc (5) GE agrees.
Misc (6) GE agrees.

'

.

-3-

.
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ABWR DESIGN CERTIFICATION

SET B

.

GE RESPONSES TO NRC INDEPENDENT QUAIJTY REVIEW GROUP QQRG)
COMMENTS ON SSAR AMENDMENT 33 AND CDM REVISION 2.

4

[

~
i

|

|

Enclosure 2



y Table 2.6.1 Reactor Water Cloenup System (Continued) b
h Inspeettens, Teste, Analyses and Acceptance Crfterle

f Design Commitments inspections.Tiests, Analyses Acceptance Cetterle

p 5. 5. 5.

j o. MOVs designated in Section 2.6.1 as . a. Tests of Instelled volves for closing e. Upon receipt of the actuetton signal
having en active oefety- related will be conducted under each MOV closes.The following,

} function close under differentiel preoperational differential pressure, valves close in the following time

5 preer,ure and fluid flow and fluid flow, and temperature limits:
temperature conditions. conditions.

Velve Time (sec)

Suction line s30 Close
inboard CIV

Suction line 530 Close
outboerd CIV

b. CVs designated in Section 2.6.1 es b. Tests of installed valves for closing b. Each CV closes. 5
having en active oefety-related will be conducted under system pre- g
function close under system pressure, operational preneure, fluid flow, and y

fluid flow, and !?mperature temperature conditions.
conditions.

6. Maximum throat diameter of the CUW 6. Inspections will be performed on the 6. Maximum throat diameter of the CUW 7
suction line flow restrictor le 135 mm. CUW suction line flow restrictor throat luction Inne flow restrictor is 135 mm. 0

88 = :x. -- e-

)The tom he rein line is c 7. Inspections of the so-built CUW RPV 7. centerf the vessel om
' to t r loin C uction pipi e too, be performed. e iline iaction le senot 460

otetti teecon .I is et mm above coaterline the verleblo

Tce
en lov ition at 480 me m the leg i f the Fp .renga water

y able nonle pf the ,
level t. t

-

erlip+o 1 %.t.#m w ((R ,
~ ~ " ~

R .

i
a t

!
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.6.1 RWCU No. 3 (Continued)
.

GE RESPONSE: (Continued)
:

In addition to deleting the tee configuration from the CDM, GE proposes to add the third valve
with a note stating that it is not a containment isolation valve and thus not subject to the Class
1E and qualification provisions stated in the design description for the containment isolation
valves. See attached CDM markup.

.

I

i

k

* '

.

r

_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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!
ABWR DESIGN CERTIFICATION FEBRUART -

{

GE RESPONSES TO NRC INDEPFNDENT QUALITY
!t
|

REVIEW GROUP COMMENTS ON THE CDM AND SSAR!
i
;

CDM SECTION AND COMMENT No.:
,

' i

2.6.1 RWCU No. 3 ;

NRC COMMENT: |
i

In the Ctrtified Design Material, SSAR and P&ID, use one consistent param t{

cernerline of the me comacction; select either "at least 460 mm above the anterline of he er for the
;

variable leg rmzzle" or "at least 389 mm above the top of active fuel "
i

te !
.

[t
!

f

GE RESPONSE:

valve in the RWCU, the PRA studies no longer identify this teejunctiGE proposes to delete this entry from ihe CDM. Basis: With the addition of a thirdisolation
making a significant contribution to plant risk reduction. Consequently the featon configuration as

merits CDM treatment. Note: This configuration requirement isagt being delet d fure nolongerSSAR.
,

e rom the(Continued on next page...)

PROPOSED CHANGES

CDM:
See attached markup for tee configuration and addition of the third valve

.

SSAR:
None; GE proposes to leave the SSAR as is with respect to tee junctionconfiguration.

,

f f W f9 JuA v % %+ p
t.

-

' -

,.. - - - , . _ . . .. s
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ABWR carened case ,ananm er

'

s

GL Grade hvel MCC Motor Control Center

GSC Gland Seal Condenser MCES Main Caadaam Evacuation

HAZ Heat-Affected Zone System

HCU Hydraulic ControlUnit MCR Main Control Room

HCW High Conductivity Waste MCRP Main ControlRoom Panels

HECW HVAC Emergency Cooling MG Motor Generator
Water MOV Motor-Operated Valve

HEPA High Efficiency Particulate Air MPT Main PowerTransformer

HFE Human Factors Engineering MRBM Multi thnnel Rod Block
HNCW HVAC Normal C#iag Water Monitor
HPCF High Pressure Core Plooder MS Main Steam

HPIN High Pressure Nitrogen Gas MSIV Main SteamIsolation Valve
) Supply MSL Main S**=nline i

'

HSI Human-SystemInterfaces MTSV MainTurbine Stop Valve

HVAC Heating, Ventilating,and Air Mr Main Turbine ;

Conditioning MUWC Make Up Water (enna,ncar,)
'

HWH Hot WaterHeanng . MUWP Make Up Water (Purified) :

HX Heat Exchanger MWP Makeup Water Ly.. don

IA Instrument Air NBS NuclearBoiler System

ICGT In-Core Guide Tube NEMS Non hntial Multiplexing
IAC Instrumentation and Concol System

INST Instrumentation NMS Neutron Maa_itadag System

ISLOCA Intersystem Loes4 Coolant NPSH Net Positive Suction Hea! '<4 .

Accident NRHX Non-Regenerative HX

ISI In-Service Inspection NSD Non-Radioactive Storm Drain '

TTAAC Inspection. Tests, Analyses, and'

Acceptance Criteria OGS Off-Gas System

ITP InitialTest Program OLU OutputLogic Unit
OPRM Oneit1=dag Power Range Monitor

LCP Local Control Panels OSC OperationalSupport Center

) LCW Low CaaA% Waste OST OilStorage and Transfer .

LD Load Driver
LDS Imak Detection andIsolation P/C PowerCasser

System PASS Post-Accident Sampling System
,

! LOCA IAss of CM==' Accident PCHS Power Cycle Heat Sink ,

'

| LOPP Ioss of Preferred Power PCS Primary Containment System

LPFL low Pressure Core Plooder PIP PlantInvestment Protection !

LPMS Loose Parts Monitanng System PMG Plant Main Generator
~

LPRM Local Power Range Monitor PRM Process Radiation Monitoring

LPZ Low Population Zone PROM Prvy- mahleRead-Only-

LSPS Lighting and Servicing Power 1/wi -

'

Supply PS Pipe Space ,

N- lh a in [.pth M PSW Potable and Sanitary Water |'

i

M/C Metal-Clad
MCAE Mam Control Area Envelope R/B Reactor Building

nooene sa s w ,s,sion,,mraanwym, ,

,

.. __m _ _- 2____ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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,

cv ck k V&re
Appendix 5 Abbreviations and
Acronyms Used in the ABWR Certified
Design Material

ABS Absolute CRGT ControlRod GuideTube !

AC Alternating Current CS Containmaar Spray
AC Atznospheric Control CST Condeaute Storage Tank
ADS Automanc Depressurization CTG Combustion Turbine Cmm

System CUW ReactorWaner ta===e
AFPC Augmented FuelPool Cooling CV ControlValve
AMB Ambient CF Constant Voltage Constant '

ATLM Automased ThermalLimit "-"'** 7.gi s y* '

Monitor CW Cir~wa: Water
'

APR Automanc Power Regulator * -

APRM Average Power Range Monitor DC Direct Cuneet
ARD Anti-Rotation Device DEPSS Drywell Eq6-- ==: and Ptping
ARI Alternate RodInsertion Support Structure
ARM Area Radiation Monitoring DG Diesel Generator, Emergency i
AS Tmbine Auriliary Steam System DIV Division !
ASD Adjustable Speed Drive D/S Dryer and Separator !

ASME American Society ofMechanical DTM DigitalTrip Modules
Code Engineers, Boiler and Pressure DWC Drywell Celia-

Vessel Code
|ATWS /uticipated Transient Without E/B ElectricalBuilding
,

Sczam EAB Exclusion AreaBoundary, -

EAROM Electrically-Alterable Read-Only
BLDG Building L'my '

| ECCS E2n .sy Case CM a System13 '

C&I Control and Instrumentation EDG Esin .wi DieselGenerator
C/B ControlBuilding EMC E's.- =5=4 Caaantibility
C/C Celia: Coil Eh6 Electr===M Interference
CAMS C<meninment Ae_+p=.e EMS EssentialMultiplexing System

Monitadng System EPD ElectricalPowerDistribution <

CFCAE Condensate Feedwater and ESD Electrostatic Discharge i

ca=*mante AirExtraction ESF Kagi=-M Safety Feanne
CFS cand*===t* and Feedwater i

System .PCS Flammahility Control System
CID ControlInterface Diagram FCU Fan Coil Unit
QV Combined Intermadiate Valve FDWC Feedwater Control
CMP Configuration Management Plan FIV Flow-Induced Vibtstion

4 CMU ControlRem Multiplexing Unit FMCRD Fine Motion ControlRod Drive
'

| CC' Combineo , rating License FP Fire Protection -
CPS Condent ' <.iiication System FPC FuelPool CM ag and Cleanup11

CRD Control Red Drive FPS Fire Pivi.cr. ion System
CRDHS ControlRod Drive Hydranhe FW Feedwater

System

Anemwcons and Acronens ^***"'W

.. - - - -
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ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

,

CDM SECTION AND COMMENT No.: 2.6.1 RWCU No. 2 (Continued)
,

GE RESPONSE: (Continued)

2) Add MC to the Appendix B list.

3) No changes with respect to the existing CDM use of the acronym CIV. This has been
,

used for combined intermediate value. In all sections, the phrase mnta'mment isolation ,

valve has been spelled out. '

.

e e e

!
!

!

(

!

i |

|
t

.

|

|

)

|
_ _ _ _ _ _ _ _ _, _ _ _ _
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FEBRUARY 1994 ;

ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY !

'

REVIEW GROUP COMMENTS ON THE CDM AND SSAR ,

:

!
'

CDM SECTION AND COMMENT No.: 2.6.1 RWCU No. 2
i

NRC COMMENT: {

Need to develop acronyms for: main condenser, check valve, and containment isolation valve. |
(Example of problem: "CV" is used for " check valve," but the App. B shows "CV" as |-)
" control valve").

.

b

. .

[

!

.

GE RESPONSE: ,

;

GE does not believe there is a major CDM acronym problem. To resolve the items raised by
this NRC comment, GE proposes: -

,

!,

1) Change Appendix B definition of CV per the attached markup. His dual use of one
acronym for two different phrase 4s acceptable because the acronym is defined at the time i

of first use in each CDM Section and there are no sections which use the acronym for ;

both types of valves, i.e., there is no ambiguity. His item is following the AC precedent ;

already established in the CDM.
'

(Continued on next page...) . j

PROPOSED CHANGES

CDM: See attached markups. |

:
L

r

SSAR: None )
i

|
|

'l

1.
.

, , - , , , .,m,,_ , - , - - , , - - . .- - --
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F '(gl4L2 3
m|hry Table 2.4.4 Reector Core Isolation Cooling System (Continued)

5 I- b
5t Inspectione, Testo, f -4,_ _: and Acceptance Celterte y
h Design Commitment Onepostions, Toots, ? . ,___ Acceptance Celterte1

[ 1. In the RPV water makeup mode, the 1. Tests will be conducted in e test 1. \7) RCIC pump doNvers a How rete of et facility on the RCic System pump and
3 (1) TM RCE m M eh' least 182 m /hr egelnet a meelmum turbine. rme of a ben 182 ghak differential pressure (between the

maximum differentIurpreneure
{ RPV and the pump suction) of 82.8

th th RPV W tM mI8*- 2suction) of 82.8 kg/cm 3

3 (2) The RCIC turbine delivers the
speed and torque required by the
pump at the above conditions.

J. The RCIC System pump hee sufficient J. Inspectione, teste, and enelyses will J. The oveliable NPSH exceeds the
NPSH. be performed beoed upon the as-built NPSH required by the pump.

,

system. NPSH teste of the pump wlH
be performed at a test facility. The
snelysee will consider the effects of:

(1) Pressure losses for pump Inlet (
,i,ing and com,onents. ~

(2) Suction from suppresolon pool
with water level at the minimum
value.

(3) Eg% blockage of pump suction
streiners.

(4) Doolgn boole fluid temperature
(77'C).

(5) Containment et ...:Ei! %
pressure,.

e

[e
t -

Y- _ - ._.
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FEBRUARY 1994 1

' BWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY |
REVIEW GROUP COMMENTS ON THE CDM AND SSAR j

!

CDM SEC. TION AND COMMENT No.: 2.4.4 RCIC No. 6 (Continued)

GE RESPONSE: (Continued) |

1) (Continued)

times, turbine control system delays. None of these system characteristics will be
simulated in the simple factory pump / turbine test defined in entry 31.

2) In-situ testing of the RCIC system to confirm the 29 second start time cannot be |
conducted prior to fuel load (no high pressure steam available) and thus cannot be
addressed by an ITAAC entry. (ITAAC must be completed prior to fuelload per
10 CFR 52).

3) Confirmation of RCIC start times with the reactor at full pressure will be obtained during
the plant startup test program committed to in SSAR Chapter 14. 'Ihe RCIC System !

testing is described in Section 14.2.12.2.22.

Consequently, GE proposes no changes in response to this NRC comment regarding the i

29 second issue.

.. m u .. u . . . .v, . .u.w m 6 .. ..
.

. . . . . . %.nr.: . n ,, mcp .w,om.stive.sucnnn riend

;

,

,

S

.

.

1



. --

,,

FEBRUARY 1994 i

^~ ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY |

REVIEW GROUP COMMENTS ON THE CDM AND SSAR |

|

|.

CDM SECTIO'N AND COMMENT No.: 2.4.4 RCIC No. 6
.

NRC COMMENT:

Table 2.4.4, Item 3i, add the following condition to the 1st and 3rd column "within 29 seconds
after the signal to start." In the 3rd column, change the nuneral 2 to an exponent.

. -

'

6
1

GE RESPONSE:

GE agrees to change the exponent in column 3 and will include this correction in the next
revision of 25AS447.

GE does not concur with the proposed NRC addition regarding RCIC start times. OE believes
that this changeismt appropriate. The basis for this position are:

1) The 29 seconds is the system delay time between receipt of an initiation signal and
achieving rated flow. The delay time includes valve opening times, turbine spin-up
(Continued on next page...)

PROPOSED CHANGES

CDM: Typographical error only per NRC comment. See attached.

|

SSAR: None |
|
..

.

I

i

i
!

|



i

t

# Table 2.4.4 Reestor Core Isolation CooIIng System *&
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2 *i;: ^^-.,.,Teste, f.c.2,:: and ? : n A :- Cetterte

Design Connaltnient hospeettene, Toots. Analysee Aceeytence cdtede -

1. t ;- -he of the as-built system will be 1. The as-tmHt RCIC System conforme with
1. The beelc con 8gu':stion of tesR* r _2is se shown on r; conduceed. p conneurmion shown

2 L 4.$ b *;LN4A., QFW v t s1 sus - R

2. The ASME Code components of Gie ROC 2. A hydrostatic test will be conducted on 2. The results of Wie hydrostatic test of the

System veteen their pressure boundary those Code components of the RCIC ASME Code components of the RCIC

Integrity under Internal pressures that will Cystem required to be hydrostatically System conform with the requiremente in f
be _-;:.t. ed during service, tested by the ASME Code. the ASME Code Section Ill.

3. 3. 3.

e. The RCIC system to autemetteeny e. Teenswillbeconduceedmeing e. The RCIC System receives en
inhieted in the Rpy water measup almusseed input eteness for each instemson signet.

mode when ehher a high drywell procoes verletdo to cause trip
pressure or alow reactor weserlevel candletone in two, three, and four

condition endete. Instrument channels of the same
~procene v~ tebee.

b. Menuel ROC f> dominilletten een be b. Tests wi4 wa conducted bycrc_?,- b. TheIRCIC System receives en

pertermed. Insteming oceCsymem. Initiation signes.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

,

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.4.4 RCIC No. 5

NRC COMMENT:

In Table 2.2.4, Item 1,3rd column: change the end of the statement to read
... Figures 2.4.2a and 2.4.2b.""

GE RESPONSE:

GE concurs that this item has a typographical error and will correct it in the next revision of
25A5447.

t. . a , . . ,. .. .: . . - . . 5 ,a. 2, e . . . % . . e . , , m . . . , ,:. . . , u, ..
. . . . . . .

!

PROPOSED CHANGES -

CDM: See attached.
,

SSAR: None. >

.

|

I
i

i

1
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ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY^

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

l
1

CDM SECTION AND COMMENT No.: 2.4.4 RCIC No. 4 (Continued)

GE RESPONSES: (Continued)

3) (Continued) i
!

This selection is made on the basis of arrangement convenience and is not of safety
significance. GE proposes no changes to Figure 2.4.4a in response to this NRC
comment.

4) Do aqt add the check valve and additional MOV suggested by NRC. |

i

.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

i

!

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.4.4 RCIC No. 4 |

NRC COMMENT:

See comments on attached copy of Figure 2.4.4a.

GE RESPONSE:
.

GE proposes the following in response to these items:

1) Clarify piping classification symbols for the main steamline and bypass around the
inboard isolation valve. See attached.

2) I Di d add the pliahcIn MSN;Yhis !! r$t % ice. (Seethanges proposed in item 1).
'

3) Do D9.1 identify the RCIC steam supply line as being connected to steamline B.
(Continued on next page...)

PROPOSED CHANGES

CDM: See attached markups.

SSAR: None

9

e

?

P

. _ _ _ . . _ _ _ _ _ __ _
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ABWR TIER 1 - GE RESPONSES
TO NRC COMMENTS :

l&C TASK GROUP

|SYSTEM NUMBER AND NAME: ..
,

2.2.7 REACTOR PROTECTION SYSTEM-

DD

NRC COMMENT: -

1. Add High Main Steam Une Radiation trip signal to list of scram inpues.

GE RESPONSE: dE 4ees ~f e aa r. E d lia M /wac afdcaut,-s 2 was |
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY ,

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

f

CDM SECTION AND COMMENT No.: 2.4.3 LDIS No.1

NRC COMMENT:
- ,

The Design Description should include discussion of the main steamline radiation level trip of
i

the MSIVs which is an input from PRMS. 'Ihis is discussed inSSAR 7.3.1.1.2 as part of >

LDS.
' Int -

'

- .

GE RESPONSE:

As discussed in the response to CDM entry 2.2.7, RPS, NRC comment No.1, GE does not ;

concur. The basis for this position is the earlier GE/NRC agreement that it may well be 1

appropriate and beneficial at some time in the future to delete MSIV closure and reactor scram
'

based on steamline radiation signals. Such deletion would be complicated if the feature is

described in(he CDM. Consequently GE toposes no changes in response.to pis FSC ;..7 .. F
_

-comment. 23._ .

i

PROPOSED CHANGES

CDM: None

i
'

.

SSAR: None
i

I

i

e

5
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.4.2 HPCF No. 3

NRC COMMENT:
!

Correct the attached typos.

.

!

[
,

i

r

GE RESPONSE: ,

GE concurs and will make this change in the next revision of 25AS447.

.

PROPOSED CHANGES
:

CDM: Per NRC comment.

SSAR: None

i
-

;
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Appendix A Legend for Figures |
.

)

For a nurnber of the systems presened in Seedon 2, Agures depicting the Basic j
'

Con 5gursoon of the systems have been provided to help facilitate the Demgn
Descripuon. For 1&C systems, the 5gures represent a dagram of signiscant aspecu of
the logic of the system. For other systems and buildings, these 5gures represent a
functional dagram, representation, or Eustration of design related information.
Unless otherwise speci5ed explicidy, these Sgures are not necessarDy indicadve of the
scale, location, dimensions, shape, or spatial reladonships of as built struemres, systems,

and components. In panicular, the as built attributes of strucares, systems and
componenu may vary from the attributes depicted on these Agures, provided that those
safety functions discussed in the Dengn Description are not adversely afected.

The Agures contain information that uses the following conventions:
t

,
'

#

Me&anim! Equipment
.

Line rim =Acation:

Figure Designatier.

*
1ASME Code Class 1 -- ---

2ASME Code Class 2 _ ,_ _

ASME Code Class 3 3

NNSNon4SME Code / ----- _

Safety ,

LineType: y y y y Thislegend ein be i[

clarity. ASME Code
| class for such lines is

-

dc6ned on the system

agure. -

AppeW t
i.e W W

.
,

*

._._____m.___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Outside the primary containment, each mechanical division of the RHR System f
(Dmsions A. B and C) is physicaDy separated from the other dMalons. !

The RHR Spiem has the following displays and controh in the main control room:

(1) Parameter displays for the instrumenu shown on Figures 2.4.la,2.4.1b, and
2.4.l c.

(2) Controls and status indication for the active safety related componenu shown
on Figures 2.4.la. 2.4.1b, and 2.4.1c.

(3) Manual system level inidation capabGity for the foDowing modo:

(a) LPFLinitiation
e(b) Standby

(c) Shutdown cooling

(d) Suppression pool cooling

(e) Drywell spray

RHR System componenu with displap and controlintedaces with the Remote -
.

Shutdown Sptem (RSS) are shown on figures 2.4.la and 1.4.lb.

The safety related elecuical equipment shown on Tigures 2.4.la,2.4.lb, and 1.4.1c
located inside the pnmary contamment and the Reactor Building is quali5ed for a
hanh environment.

I The motoreperated valves shown on Figures 2.4.la,1.4.lb, and 2,4.1c have acave safety.
related funedons and pedorm these funedons to open, close, or both open and close,

j [G under differendal pressure, Buid Sow, and temperature condidons.

V{ CW) shown on Figures 2.4.la,2.4.lb, and 1.4.1c have safermlatedThe
fun n, close, or both open and close under system pressure, Suid flow, and

temperature condidons.

The RHR Sptem main pumps are interlocked to prevent starung with a closed suction

path.

Each RHR loop has a condnuous}y runningjockey pump to maintain the system piping
continuously 511ed with water. Thejocky pump is stopped by a RHR ininadon signal or

may be stopped or started manuaDy.

f The piping and componenu outside the shutdown cooling suction line containment
isolation valves and outside the suppression pool containment isolation va}ves, and

upstream of the suction side of the pump with alliu branches have a design pressure of
M.18

AoshelMost Aemovet Syvism
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FEBRUARY 1994
ABWR DESIGN CERT 1FICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY I

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

|

CDM SECTION AND COMMENT No.: 2.4.1 RHR No. 9

NRC COMMENT:

,
Correct the attached CDM typos.

;
,

.

t

GE RESPONSE:

GE concurs and will make these corrections in the next revision of 25A5447.
.

PROPOSED CHANGES

CDM: Per NRC comments.
.

SSAR: None
.

e

$

$

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.4.1 RHR No. 7

NRC COMMENT:

Why are the isolation valves between FPC and RHR in Figmes 2.4.Ib and 2.4.1c of different
types?

GE RESPONSE:

GE concurs that the valves in the lines from the FPC to the RHR pump suction should be the
same and will modify the gate valve shown in Figure 2.4.1c to the unspecified valve symbol
used in Figure 2.4.lb.

PROPOSED CHANGES
,

CDM: Per NRC comment; see an-M

|

SSAR: None

.

- - - - - -- -

. _ _ . . _ . . . __ _
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Table 6.3-1 Significant input Variables Used in the Loss-of-Coolant Accident -

Analysis (Continued) ;

Variable Units Value

initial Minimum Critical Power Ratio 1.13

Design Axial Peaking Factor 1.40

* The system response anatysis is based upon the core loading in Figure 4.31. The sensevities
demonstrated are valid for other core loadings. '

.

Table 6.3-2 Operational Sequence of Emergency Core Cooling System Maximum
Core Flooder une Break ~ '" | ,

~~'

Time (sec) Events

0 Design basis LOCA assumed to start; normal auxiliary power assumed to be lost.'

~5 Reactor Low Wster Leve13'is reached. Reactor scram occurs

-10 Drywell high pressure is reached. All diesel-generators. RCIC, HPCF, F!HR/LPFL
signaled to start. 8

-18 Reactor Low Water Level 2 is reached. RCIC System receives'second signal to start.

-48 RCIC injection valve open and pump at design flow which completes RCIC startup.

-85 R,eactor.),ow Water Level 1.5 is reached. All diesel-generstors and HPCF receive
second signal to start. Main steam isolation valves signaled to close.

-78 All diesel-generstors ready to lood; RHR/LPFL and HPCF loading sequence begins.

-102 HPCF injection valves open and pumps at design flow, which completes HPCF
startup.

-118 Reactor Low Water Level 1 is reached. RHR/LPFL receives second signal to start. ADS ,

delay timer initiated.

-148 ADS delay timer timed out. ADS valves actuated.
|

-344 Vessel pressure decreases below shutoff head of RHR/LPFL RHR/LPFL injection
valves open and flow into vessel begins.

See Figure Care effectively reflooded assuming worst single failure; hostup terminated. |
6.3-46 !.

'

* For the purpose of all but the next to last entry on this table, all ECCS equipment is assumed to
function as designed. Performance analysis calculations consder the effects of single equipment

'

failures (Subsection sJ.33). -

MhMy >

s For the LOCA analysis, the ECCS initistion on high drywell pressure is not considered.

i-

I

|u..<,. r coe. ceem sr.r. --u.~r a un
:

. .. . - --. . _
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M' FEBRUARY 1994 i
ABWR DESIGN CERTIFICATION

&
,

"

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR i

I. .

CDM SECTION AND COMMENT No.: 2.4.1 RHR No. 6
.

NRC COMMENT:
.

'Ihe second note at the bottom of SSAR Table 6.3 2 needs revision.
. . .

:

..

>

. .

;

GE RESPONSE: '

GE proposes to delete this footnote because it is related to GE analytied procedures * and is not !
necessary for an understanding of the basic LOCA sequence defined m Table 6.3-2.

+
r - e "- a u a.L. v..m iia.:ww et. Suw c; u.tsin.Lc: w1m a.. ar sua

!

PROPOSED CHANGES

CDM: None i

i

|
1

SSAR: Per attached markup. :

!
!

'
,

!

!
|

- i

* Time - zero for the GE analysis of this event is assumed to be when the RPV water level is at the level 3
acram value. This is an analytical convenience that has no influence on the results. s

j\. .

i

W(
j
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FEBRUARY 1994
ABWR DESIGN CERTTFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.4.1 RHR No. 5

NRC COMMENT:

Figures 2.4.la and b should show that the RHR pump discharge pressures are displayed on the
RSS panels, i.e., add symbol "R" to the pressure instruments.

.

.y

.

.

GE RESPONSE:
'

GE concurs and will add this information to the next revision of 25A5447. |

5

PROPOSED CHANGES

CDM: Per NRC comment; see attached.
1

SSAR: None

.

_-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _
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ABWR smenordseuerkcirsaneras

List of Acronyms (Continued)
1

SJAE Steamjet Air Ejector
'

SLC Standby Uquid Control
SLD Single Line Diagram -

i

SLMCPR Safety Limit Minimum Critical Power Ratio

SMS Seismic Monitoring System

SOE Single Operator Error

SORV Stuck Open ReliefVahe

SOT System Operational Transients

SPCU Suppression Pool Cleanup (System)

i SPDS Safety Parameter DisplaySystem

SPTMS Suppression Pool Temperature Monitoring System

SR Surveillance Requirements

; SRMS Solid Radwaste Management System

SRNM Startup Range Neutron Monitor
SRP Standard Review Plan

| SRSS Square Root-of-the-Sum of-the-Squares -

SRV Safety ReliefValves
%SSAR Standard Safety Analyas Report |

SSAS Station Service Air System y 6[y['
<

SSE Safe Shutdown Earthquake 1

SSI Soil-Structure Interaction y'
SSLC Safety System Logic and Control

SSW Station Service Water (System).

STC Surveillance Test Controller

STPT Simulated Thermal Power Trip
STS Sewage Treatment System

SWSA Solid Waste Storage Area

TASS Turbine Auxihary Steam System

TBCE Turbine Buildmg Compartment Exhaust (System)
TBCWS Turbine Building Cehg Water System
TBE Turbine Building Exhaust (System)

L

TBLOE Turbine Building Lube Oil Area Exhaust (System)

TBS Turbine Building Supply (System)
TBS Turbme Bypass System

.

T3VS Turbine Building Ventilation System
TCF Total Core Flow

w un erAuenyme- Amenomenr st

- - _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ - _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - _ _ _ -
. .
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List of Acronyms (Continued) i
'

!
CHRS Containment Heat Removal System ;

CIS Containmen: Isolation System i

CN Combined Intermediate Valve

CLOC Closed loop Outside Containment |

|
CO Condensation Oscillation r -

'p
COL Combined Operating License ,' S -

,

CPDP Core Plate Differential Pressure !
'

j c

CRD Control Rod Drive i

CRDH Control Rod Drive Hydraulic (System) blAf( ,

~ ' ' ' '

! |CRGT Control Rod Guide Tube
j

, - . .

CTG Combustion Turbine erator ij
CUW Reactor Water Gennup System !
CWS Circulaung Water System i

D. RAP Design Reliability Assurance T.vai-E. |
D/F Diaphragm Floor

.

DAW Dry Actrve Waste |-
-

DBA Design Basis Accident
.

,

DBE Dengn Bans Event
' ~ " * ~ ' ' '

!DC Design Cernfirarion . . . . . , . .

DCS Drywell Celia: System
DCV Drywell Connecting Vent

'

DEGB Double-Ended Guillotine Break
DEPSS Drywell Equipmen: and Pipe Support Structure |
DOF Degree ofFreedom

:

DOI Dedicated OperatorInterface :

DQR Dynamic Quali5 cation Report |
IiTM DigitalTrip Module |
DTS Dsain Trander System

DWM Domineralized Water Makeup (System)

E/C Erosion / Corrosion
EBVS Electrical Building Ventilation System
ECCS Emergency Core Ceting System !

ECLL Electric Room Combustible Imding Limit
'

ECP Engineenng Computer Program :

EDGS Emergency Diesel Generator System j

EDM Electr~8iach ge Machining

<s un etAaronyme- Amennmentss :

I

,

- - - . _. , ._ . - - . -.-w.
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Table 18F-1
inventory of Controls Based Upon the ABWR EPGs and PRA

No. Fixed Position Controls

1 Manual Scram initiation SW(A)

2 Manual Scram initiation SW(B)

3 Reactor Mode SW

4 Div. I Main steamline Manualisolation SW

5 Div. Il Main steamline Manual isolation SW

6 Div. ill Main steamline Manualisolation SW

7 Div. IV Main steamline Manual isolation SW

8 Primary Containment Div. I Manual isolation SW

9 Primary Containment Div. Il Manual isolation SW

10 Primary Containment Div. Ili Manual isolation SW

11 RCIC Initiation SW

12 HPCF (B) Initiation SW

13 HPCF (C) Initiation SW

14 RHR (A) Initiation SW -

15 RHR (B) Initiation SW

16 RHR (C) Initiation SW

17 DG(A) Start SW

18 DGIB) Start SW

19 DGIC) Start SW

20 RCIC System Standby Mode initiation SW

21 Condensate Pump Standby Mode initiation Switches (3)

22 Reactor Feedpump Standby Mode initiation Switches (3)

23 Condensate Pump Startup Mode initiation Switches (3)

24 Reactor Feedpump Startup Mode initiation Switches (3)

25 SLC (A) Pump CS

26 SLC (B) Pump CS

27 ADS (A) Inhibit SW

28 ADS (B) Inhibit SW ME '
.g,29 RHR(A) Standby Mode SW ,

30 RHR(B) Standby Mode SW Q
31 RHR(C) Standby Mode SW

|

1anstmerpency operet,an wormation and controu - Amennment ss

!
1
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RUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT GUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

.

|

1

CDM SECTION AND COMMENT No.: 2.4.1 RHR No. 4
.

NRC COMMENT:

The SSAR does not list the acronyms "SW" and "CS" used in the SSAR Table 18F-1. I

.

GE RESPONSE:

GE concurs and 'will make the attached SSAF. changes as part of the next amendment.

.

.

PROPOSED CHANGES

CDM: None

SSAR: Per attached

.
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Table 6.3-1 Significant input Variables Used in the Loss-of Coolant Accident
Analysis

variam units Vow
A. Plant Parameters

Core Thermal Power MWt 4005
*

| Vessel Steam Output kg/hr - 7.82 x 108
Corresponding Percentage of Rated Steam % 102.4 i
Flow

2Vessel Steam Dome Pressure kg/cm a 74.2 ',

B. Emergency Core Coonne Systems Parameters !

B.1 Low Pressure Mooder System

aVessel Pressure at which Flow may kg/cm d 15.8
Commence (vesselto drywell)

Minimum Rated Flow per system m /hr 3'8

2at Vessel Pressure kg/cm d
(vesselto drywell)

Initiating signals em above TAF 515.3
Low Water Level 1

or
High Drywell Pressure kg/cm g 20.14 |a

Maximum Allowable Time Delay from sec 29.0
initiating Signal to Pumps at Rated Speed

.

Maximum Allowable Time Delay from Low sec 36.0 (Pressure Permissive Signalto
injection Valve Fully Open

B.2 Reactor Core isolation CooEng System

Vessel Pressure at which flow may commence kg/cm d (vessel to pump 82.752

suction)
8Minimum Rated Flow at Vessel Pressure m ,ar 182 |

2kg/cm d 82.75 to 10.55 i

(vesselto the air space of |
the compartment ;

containing the water
source for the pump |

suction)

Initiating signals em above TAF s243.4
Low Water Level !

or
2 'High Drywell Pressure kg/cm g 20.14

Emergency Core Cooung Srsums - Amenemert St s.245
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.4.1 RHR No.1

NRC COMMENT:

On page 2.4.1-2, the reactor pressure at minimum RHR rated flow is stated as 2.8 kg/cm2. In
SSAR Table 6.3-1, this pressure is listed incorrectly as 28 kg/cm2,

GE RESPONSE:

GE concurs and will modify the SSAR Table 6.3-1 e rtry in the next amendment. r

j

|

PROPOSED CHANGES

CDM: None

1

SSAR: Per NRC comment; change 28 to 2.8.

1

.

,

.
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g Table 11.5-1 Process and EfRuont Radletion Monitoring Systerns (Continued) )n
: No. of Detector SampleUneerDWeeter SWP* Int.

g Monitored Procese Chennele Type Location ChannelRange* Woming Alerm ACF Trip Seele 4
g B. Monitore N:v:M for Plant 4._^";.. | Continued)
3 Chercoal vault vont 1 S/C On chercoal vault HVAC 1 to 10 mR/hr Above background None 6 dec. log

8f exhaust line

|k Plant stock 2A S/D Sample line 10 to Ic cpm At quarterly tech None 5 dec, log
e

| [ discharge spec level
I ! 4IC Sample line 10-18to 10 Ampo Above background. None 6 dec. logh 8(1 to 10 mR/hr) below tripa.
4 Redwoote Building 1 GM-B Exhaust ducts r 1 to 1 Above background. None 6 dec. log[ exhaust vent C% below trip

{ Turbine Building 4 S/C Exhaust duct 0.01 to 100 mR/hr Above background None 4 dec. logs venie f.eust
g| o, Standby Gas 2A S/D SGTS exhaust air duct 1 to 10 com Above background, None 6 dec. log g

8

Treatment System downstroom of exhaustg 10-18 m 10-* W below trip h None 6 dec. log ?#8"
(1 to 10 mR/hr) 88 [.

Turbine gland seel 1 S/D Sample line 1 to 10 cpm Above background None 6 dec. log h
8

c d .;;:offges.
,

incinerator eteck 1 GM-8 Samps line 1 to le epm Above beckground Technical 6 dec. log
s "'

discharge
is Specification e

GAcF = Automatic ControlF e"-; GM-5 - Bete-Senettive GM Detector; IC = lon Chamber; S/C = Digital Gemme-Senettive GM Detector;
Sso = santmenon ostecio,

P
5

* The channel range epoeffled in thle table le the e,ulpment measuring or display range of the Indicated perameter. Refer to Tables 11.5-2 end 11.5-
3 for the dynamic detection range of the monitoring chonnet expressed as concentration in unite of microcurles per cubic centimeter, referenced
to e specific nuclide.

t 4 Channele for each airInteke
fi A o,,e .ec., S,o e.,d iC N ,o,ulted to co.e, tt e c e , . t
a-

! i

_ -. . - - _ - - - - - --- _ _ _ - - - -



FEBRUARY 1994
ABWR DESTGN CERTTFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.3.1 PRMS No. 5

NRC COMMENT: r

The SSAR states the RW/B exhaust vent monitor reads out in both cpm and mR/hr (e.g.,
11.5.5.2(6) - cpm, Table 11.5-1(B) - mR/hr, Table 11.5-2 - cpm). The SSAR should be
corrected to state cpm, not mR/hr.

GE RESPONSE:

GE concurs and will correct the SSAR Table 11.5-1(B) to use epm.

<

PROPOSED CHANGES
.

CDM: None

SSAR: Per NRC comment; see attached markup.

~

.

k

1 o
(

. _ _ _ _ _ _ _ - _ _ _ - __
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FEBRUARY 1994
ABWR DESIGN CERTIFICA~rION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.2.11 PROCESS COMPUTER, No.1 i

i

NRC COMMENT:
i

CDM material 2.2.11 references the ATLM, " Automated thermal limit monitor". Acronym is '

not consistent with other references. See ITAAC review 2.2.1 Rod Control and Information
System, Comment No. 3. -

;

,

P

GE RESPONSE: .j

As discussed in the response to 2.2,.1, No. 3, the name of the RCIS subsystem which provides i

this function is the Automated Thermal Limit Monitor (ATLM). No changes are proposed to - (
CDM 2.2.11 in response to this NRC comment.

PROPOSED CHANGES I

CDM: None

:

SSAR: None
'

.

.

_ _. _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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FEBRUARY 1994
ABWR DESIGN CERTIFICAT10N i

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

I

CDM SECTION AND COMMENT No.: 2.2.10 SBPC No. 3

NRC COMMENT:

The title of Figure 15E 2 is not consistent with the title of Figure 15E-1. See SSAR,
page 15E-18.

.

I

GE RESPONSE:
'

GE concurs and will correct this figure title in the next SSAR amendment.

.

. . . . . . . ,

4

PROPOSED CHANGES

CDM: None

ie

M*

SSAR: Per NRC comment; see attached.

u/?LW
:

.
- |~ '
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT GUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

,

CDM SECTION AND COMMENT No.: 2.2.10 SBPC No. 2 (Continued) ,

GE RESPONSE: (Continued)
.

Additional Resoonse

There is no explicit APR input to RFC shown on Figure 2.2.8 because this power control
signal is considered part of the PLANT INPUT SIGNALS interface. "Ihis approach is
consistent with the overview CDM treatment of non-safety-related plant controls.

,

F

v

.

i
!

|

i

:

|

)

|
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FEBRUARY 1994

ABWR DESIGN CERTIFICATION )
1

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.2.10 SBPC No. 2

NRC COMMENT:

Figure 15E-1 ATWS mitigation logic indicates that the SB&PC system provides the steam
dome pressure input to the RFC system. Per the system descriptions, the APR system is the
RFC interface for the SB&PC system. See CDM 2.2.9 and 2.2.10 attached.

GE RESPONSE:

GE does not believe there are any inconsistencies requiring CDM changes. The SB&PC does
in fact provide pressure signals to the RFC System for ATWS logic as shown on SSAR
Figure 15E-1 and CDM Figures 2.2.8 and 2.2.10. The APR/RFC interface shown on
Figure 2.2.9 is associated with the APR control function and is input to RFC for reactor power
regulation.(viallow control).

Consequently, GE proposes no changes in response to this NRC comment.
(Continued on next page...)

PROPOSED CHANGES

CDM: None

SSAR: None

.

.
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j . . - - .

,
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i i
a Figure 2.2.10 Steam Bypass and Pressure Control System Control Interface Diagram (
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

.

CDM SECTION AND COMMENT No.: 2.2.10 SBPC No.1

NRC COMMENT:

Figure 2.2.10 labeling of interfacing systems are listed as Turbine Control System, Turbine
Bypass System and RFC system. The labeling is inconsistent.

.

GE RESPONSE: .

GE concurs that this table involves a mixture of spelled out system names and system
acronyms that is inconsistent (stylistically) with 2.2.9. GE proposes to fix per the attachad

.

PROPOSED CHANGES

CDM: See attached markup. *

SSAR: None

,

e

8

_ _ _ _ _ . ,
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7.7.1.1 Nuclear Soller System
7.7.1.2 Rod Castrol
7.7.1.3 Recirculation Flow Control
7.7.1.4 Feedwater Control
7.7.1.5 Process Computer
7.7.1.5 Neutron Monitoring /
7.7.1.7 APR
7.7.1.8 Steam Bypass & Pressure Control
7.7.1.9 Non-Essential multiplexing System
7.7.1.9 Fuel Pool tooling and Cleanup System

-

7.7.1.11 Other non-safety Related Control Systems

:

I

.

e S

7.
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7.7 Control Systems Not Required for Safety ,

7.7.1 Description

This subsection provides discussion (or provides references to other chapter
docuamons) for inscrumenmeion and controls of systems which are not essential for the ,

safety of the plant and permiu an understanding of the way the renewr and important
subsysums are controlled, and'why lhilure of these systems does.notimpair safety ;

functions.The systems include the foDowing.

N BoGe, r s _ - .no. ,.
i

Rod ControlgdInformadon Sysses

.__.a.w _ q;
e

.

:
e Feedwater Control System ,

Process Computer System ;a

!
Neuvon Monitormg System-ATIP Subsysteme

me, sustt = t

Fire Prowetion Sysum (Chapeer 9)a ,

Drywell Cooling System (&--as 9) ;e

Inssrument Air Systems (Chapeer 9) .e

Makeup Water Symem (N--as 9)e

Atmospheric Connel Sysism (Osapear 9): e

Feel Pool Cobling and Qeanup Sysum (Chapter 9)e
1
'

7.7.1.1 N .

SysLT. P.saster Vesselinstrumentation+

4 (Naclear BoGer System PadD) shows the laswument numbers,

arrangements of the sensors, and sendag equipment used to monitor the reactor veur:1
condidons. The NBS noterlock block diagram (IBD) k found in Figure 7.32 Lause
the NB5 sensors used for safetpeelated systems, engineered afeguards, and control'

systems are described and evaluated in other pordons of this document. only the r.on-
safetwelated sensors for those sysiens are described in this subsecdon.

(1) Sysum IdentiScadon

The purpose of the NB5 instrumentaden is no monitor and provide conrol
input for opersoon variables during plant opersoon.,

1.11

CaeWSyeesme Not Asswwee serSetty A8tenemos#f
Ii

i
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$h p7.7 Control Systems Not Required for Safety

7.7.1 Description .

This subsection provides discussion (or provides references to other chapter
discussions) for instrumentation and controls of systems which are not essential for the

if safety of the plant, and permits an' understanding of the way the reactor and important,

2 subsystems are controlled, and why failure of these systems does not impair safety
functions. The systems include the following:

Nuclear Boiler System-Reactor Vessel Instrumentation /e

a Rod Control and Information System /

8 QgNIL hea Recirculation Flow ControlSystem /

!Feedwater Control System / ' (e
;

V g Cfem b '

s Process Computer System I *y g
|

Neutron Monitoring System--ATIP Sul,.f.m vs g ,

Fire Protection System (Chapter 9) Q fnf(da g ,

Drywell Cooling System (Chapter 9) --
~ M k* |ia

Instrument Air Systems (Chapter 9) -
~ bd#e

a FhL ho\ G h,q
,

Makeup Water System (Chapter 9). _e

m Atmospheric Control System (Chapter 9) _ - 3 Ob be-6
'

L GlNJFuel Pool Cooling and Cleanup System (Chapter 9)_s - --

\ M
7.7.1.1 Nuclear Bouer System-4eactor Vessel Instrumentstion

Figure 5.13 (Nuclear Boiler System P&ID) shows the instrument numbers,
arrangements of the sensors, and sensing equipment used to monitor the reactor vessel
conditions. The NBS interlock block diagram (IBD) is found in Figure 7.S 2. Because
the NBS sensors used for safety < elated systems, engineered safeguards, and control
systems are descdbed and evaluated in other portions of this document, only the non-
safetyrelated sensors for those systems are described in this subsection.

(1) System Identification
~

The purpose of the NBS instrumentation is to monitor and provide control
input for operation vanables during plant operation.

Comrol5votems Not Required for Salinty-. Amendment St 7.71
i

. - - -
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78 Implementation Requirements for Hardware / Software
Development

This secdon de5nes the reqmremenu to be met by the hardware and software

development implementanon acovisies that are to be made avadable for review by the
NRC. Software Development 4 y

E . - ,. u . . ..r,,.,,, , , ,

(1) The Software Management Plan shan dcEne:

(a) the organizadon and responsibGides for development dthe schware
dengn; the procedures to be used in the sohware development; the
interreladonships between software design acovides; and the methods
for conducting software afety analyses.

'

Within the de8aed scope and content of the Schware Management
-

Plan, accepted methods and procedures for the above acovides are

presented in the foDowmg documens:,

'

(i) IEEE 730. Standard for Schware Quality Assurance Flans. Secoon

5.4;s

(ii) ASME NQA2a. Part 1.7, Quality Assurance Requiremenu of )Computer Software for Nuclear Facificy Application:

(iii) AN51/IEEEnANS.7d U, Appucation Criteria for Digial
Counputers in Safety rj.

~.2 fu Nuclear FacGides (to be replaced .

by the issued vermon of P 74.3.1.* Standard Criteria for Digital
Computers Used in Safety Systems of Nuclear Power Genersoon
$mmons*);

(k) IEC 880,5ohware for computers in the safety systems of nuclear
power stadons,Seedon 3.1;

i

) g (v) IEEE (draft NJ, Standard for Sokware Safety Plans;i

(st) IEEE1011.54anded for SchwareVeri5cadon andVahdamon|~

.

Plans.Seedon 5.5;

(vii) EEE 830, Guide to Softwre Requirements Speo5 cations.
Secdon 5;

(viii) IEEE 1041. Guide to Software Con 5guradon Management.

Note that within the set cf documena listed above, differences may enst

regarding spec Sc methei and criteria applicable to the Software
Management Flan. In situaGenhere such differences czast, an of the
methods and criteria presented within those docurnents are considered

.

- __ - - - _
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|FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR |

I
;

CDM SECTION AND COMMENT No.: 2.2.9 APR No. 5
!-

NRC COMMENT:

In 7.7, Control Systems not Required for Safety, the system list is inconsistent with the system |
included in Chapter 7.7. See attached. ;

,

k

:
i

e

i

GE RESPONSE:

GE concurs that the system listing or SSAR page 7.7-1 is incomplete and will make the !
necessary changes in the next SSAR amendment per the attached markup. |

:

.

!
,

!

!

PROPOSED CHANGES I

CDM: None .

SSAR: Per attached markup.

.

g

S
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as explained in Subsecdo .7.1.5. However, this is a power generadon funedon.,

Neither the Process Compu ystem nor its PGCS function inidate or control any :.

engineered safeguard or safety related system. !

7.7.15.4 Testing and inspection Requirements
f

The Process Computer System has selfchecking pecmsions. It performs diagnosdc ,

checks to determine the operability of certain portions of the system hardware and
performs internal programming checks to verify that input signals and selected .

program computadons are either within specisc limits or within r=====hte bounds.

7.7.13A Instrumentation Requirements

There is no instnanentation in the Process Computer System other than the video
'

display units (VDUs). Control of the Process ComputerSystem is accomplished with on-
screen methods and a few hard switches. System auxiliaries such as printers, plouers, !
and tape handlers have their own local controls.-

7.7.1A Neutron Monitoring Syste,r. % Sofety Related St,- - x

7.7.1 A.1 Automatic Treversing incore Probe (ATP)

This subsecdon describes the non safety < elated Automatic Traverung Incore Probe 1
'

(ATIP) Subsystem of the Neutron Monitoring System (NMS).'Safetprelated NMS i

subsystems are discussed in Subsection 7.6.1.1. '

(1) Descripdon

The ATIP is comprised of three TIP machines, each with a neutron sensitive
sensor attached to the == rhine's flexible cable. Other than the sensor itself, t

each ==ehiae has a dnve mechani==; a 20. position indes mechanism, i

associated guide tube, end other pans. While not in use, the sensor is normaDy [
stored and shielded in a storage area inside the TIP room in the reactor >

building. During opersdon, the ATIP sensors are inserted, either manuaDy or !

automadcaDy, via guide tubing and through desired index positions to the |
demgnated IERM assembly cGhation tube. Each ATIP machine has '

designated number and locadons ofIIRM assemblies to cover, such that the /
ATIP sensor can travel to au LPRM locadons assigned to this rnachine via the !
index mechani== of this == rhine."Ihe IERM assignmens to the three '

machines are shown in Figure 7.7-10. j

Mux readings along the axial length of the core are obtained by first inserting |
the sensor funy to the top of the calibradon tube and then taking data as the ;;

sensor is withdrawn continuously from the top. Sensor flux reading, sensor
'

axial posidons data in the core, and IERM location data are all sent to an ATIP
control unit located in the control room, where the data can be stored. The '

w

; Centret Sresems Not Meeuimef not Sonny- Amendment 38 7.741 i

;
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ABWR DESIGN CERTIFICATION
. -

"

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION~ARDICOMMERTNd.7 '"2'2*9 XPN'No.4

NRC COMMENT: 1

7.7.1.5.3 Safety Evaluation, references 7.7.1.5.1 as providing the explanation of PGCS signals
to the APR system. The correct reference migbl be 7,7.1.5.2.. . . , ~ .. .c .

., .w....... .u- . . . ,
..
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7 *- { 7GE RESPONSE:
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PROPOSED CHANGES

CDM: Mdg
.

,

O vtALt - |SSAR: M 4og R

0 t

-

1
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7.7.1.5.2 Power Generation Control Subsystem %,

The Power Generation Control Subsystem (PGCS) is a top level controller that |

monitors the overall plant condidom, issues control commands to non safety related
systems, and adjusts setpoints oflower level controuers to support automadon of the
normal plant startup, shutdown, and power range operadons. De PGCS is a separate
function of the Process Computer System.He PGCS contains the algorithms for the
automated control sequences associated with plant stanup, shutdown and aa 1

power range operadon. He PGCS issues reactor cr===nd signah to thehThe ,

reactor power change algorithms are implemented in the APR. ]
In the automatic mode, the PGCS issues command signals to the turbine master

I
controller which contains appropriate algorithms for automated sequences of turbine,
feedwater, and related == mary systems. Command signals for setpoint adjustment of
lower level controllers and for startup/ shutdown of other systems required for plant

operation are executed by the PGCS. ne operator interfaces with the PGCS through a

| series ofbreakpoint controls to inidate aura ==e4 sequences from the operator control

| console. For selected operations that are not a=*==*ai the PGCS prompts the
operator to perform such operadons. In the semi automatic mode, the PGCS provides
guidance messages to the operator to carry out the starmp, shutdown, and power range .

-

operations.

The PGCS is classi5ed as a power generadon system and is not required for safety.
Safety < elated events requiring control rod scram are sensed and controlled by the
safety related Reactor LMon System which is completely independent of the PGCS.

The PGCS interfaces with the operator's console to perform its daig =='ad funcdons.
The operator's control console for PGCS consism of a series of breakpoint controls for
a prescribed pts, wradon sequence.When aH the y.eq isites are satis 5ed for a
prescribed breakpotut in a contro! sequence, a permissive is given and, upon
veri 6 cation by the operator, the operator initiates the prescribed sequence. De PGCS
then initiates demand signals to the various system controBers to cany out the
prede6ned control functions. (NOTE: For noneutomated operadons that are required
during normal startup or shutdown (e.g., chr.nge of reactor mode switch status),
automatic prompts are provided to the operator. Automated operadons condnue after
the operator completes the prompted acnon manuaDy.)

7.7.1.5.2 Safety Evaluation
,

The Process Computer System is designed to provide the operator with censin
categories ofinformation and to supplement procedure requirements for control rol
manipulation during reactor starmp and shutdown.The system augments exisung
information from other systems such that the operator can start up, operate at power
and shut down in an efEcient manner.ne PGCS function provides signals to the APR

1.1.no contre speeems wr noeuimt ner senny- Amendmeer as

I

-- - _ _ _ _ _ _ _ _ _ _ ____ ___ _-_ ______ ___f



- ________ ____ _ - _____ ____-_ _ _ _ _ _ _ _ _ _ _ _ ___

FEBRUARY.1994
ABWR DESIGN CERTIFICATION

,, ..

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

. e..~,.;... . .

CDM SECTION AND COMMENT No.: 2.2.9 APR No. 3

NRC COMMENT:
..

Section 7.7.1.5.2, Power Generation Control Subsystem, states that the PGCS issues reactor
command signals to the "APR". APR is not dermed. .m , ,

-..n , , , . . . . . . . . . . .

. .. .. .

....e....;. .:..r..n ..:,c a ,. .
.

. . . .... - ,.. .. ,

.. . . . . , ..

!

GE RESPONSE: .. ,

GE concurs and will make the attached change in the next. SSAR amendment.
.

\-

l

|
.....,.e,,,- m - e.muran *- vree eremema re i

l
1
1

PROPOSED CHANGES .

CDM: None
.

SSAR: See attached.

.

!

-
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7B Implementation Requirements for Hardware / Software
Development

This secdon defines the requirements to be met by the hardware and software

! development implementadon activities that are to be made avanable for review by the
NRC.%ftware Development 2

Y
Software ManagemeretMen

]
(1) The Software Management Plan shan de6ae: .

(a) the organi=rion and responsihnides for development of the software
design; the procedures to be used in the soAware development; the
interreladonships between soAware design activides; and the methods ]
for conducting soeware afety analyses. |
Within the de5ned scope and content of the Schware Management
Plan, accepted methods and procedures for the above acdvides are
presented in the fonowly;@eents:

(i) IEEE 730, Standard for SoAware QuaHey Assurance Plans, Section
3.4; ,

(ii) ASME NQAta, Part 2.7, Quauty Assursna Requirements of
Computer SoAware for Nuclear FacGity Application;

(iii) ANSI /IEEFANS.74.S.2, Application Criteria for Digital
Cornputers in Safety Sptems for Nuclear FacDides (to be replaced
by the issued version of F 74.3.2," Standard Criteria for Digital
Computers Used in Safety Systems of Nuclear Power Generation
Stations');

(iv) IEC 880, Schware for -:=, :- . in the afety afstems of nuclear
power stadons, Seedon 3.1;

| (v) IEEE (dmft K), Standard for Software Safety Plans;

(vi) IEEE 1012. Standard for Software VeriScadon and Validadon
Plans, Sectior. 3.5;

(vii) IEEE 830, Guide to So bore Rghents Speci5 cations,r

Section 5;

(viii) IEEE 1042, c ide to SoAware Con 5guration Management.a

Note that within the set of documena listed above, differences may exist

regardmg specisc methods and criteria applicable to the Software
I ,

Management Plan. In simations where such differences exist, aD of the
methods and criteria presented within those documents are considered

ww.m.n=non n ouir mens forwwwww sen w.ce wsomwr- Amwwwwwa m-1
.

1.
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ABWR DESIGN CERTTFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.2.9 APR No. 2

NRC COMMENT: p ,

Chapter 7 Appendix 7B " Implementation Requirements for Hardware / Software development",
first paragraph, last sentence appears incomplete. See attached. (Ihis comment was
previously provided to GE for inclusion in Amendment 33.)

.

.

GE RESPONSE:

k b 1A/ 'll O {D N'

7
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PROPOSED CHANGES !
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| 1. INTERCONNECTIONS MAY BE FIBER-OPTIC OR METALUC.

A

} Figure 2.2.9 Automatic Power Regulator System Control Interface Diagram |
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FEBRUARY 1994.

ABWR DESTON CERTTFICATTON

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.2.9 APR No.1

NRC COMMENT:
|

Figun: 2.2.9 lists TCS, RCIC, and RFC systems but design description does not define these
abbreviations.

.

*

|

|
GE RESPONSE: !

GE concurs that these acronyms are undefined and will correct per the attached markup.

. s lauf. tit :-Sebata 44.0 !a el it #**Ine J: u* * *e

PROPOSED CHANGES

CDM: See attached markup.

SSAR: None.

.

.
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2.2.8 Recirculation Flow Control System

Design Description

The Recirculation Flow Control (RFC) Sptem controls reactor power by controuing the
recirculation flow rate through the reactor core his is achieved by modulanng the

%
recirculation internal pump (RIP) speeds using voltage and frequency modulation of

( adjustable speed drive (ASD) outputs.
NO'- g The RFC Sptem consists of redundant microprea:ssor-based controllers, adjustable
D speed drrves, and motor generator (MG) sets. Here are two MG sets, each ofwhich
2, supplies three of the ten ASDs which power the ten No more than three RIPS are

connected to any one power supply bus.
4 [

C D ne RFC Sptem operates in either manual or automatic control modes and has thek4. control interfaces shown on F'qpare 1.1.8.

p Except for the core plate differential pressure sensors provided for the Neutron
Monitoring Sptem (NMS), the RFC Sptem is classiSed as non safety < elated. The four
core plate differendal pressure sensors for the NMS are classiSed as Class IE safety.

' related.-

} RFC Sptem logic trips four of the ten, RIPS when any one of the foBowing condidonsg
-

3 occurs:

Jt
C-

(1) Turbine trip or generator load rejectioriwhen reactor power exceeds a preset P
level.

(2) Reactor water level drops below a preset level.

The RFC Sptem has the foDowing logic to midgate an anticipated transient without
scram (ATWS) evene

(1) A signal to open the alternate rod insertion (ARI) vahes in the Control Rod
Drive (CRD) Sptem on either a high reactor vessel pressure signal or a low
reactor waterlevelsignal

(2) A signal to the Rod Control and Information System (RCIS) to initiate
electrical insertion of all control rods on either high reactor vessel pressure
signal or a low reactor water level signal.

~

(3) A signal to trip four of the ten RIPS on a high reactor vessel pressure signal.

-

A signal to trip six additional RIPS on a low reactor water level signal. nree of(4)
the six RIPS are tripped after a preset time delay.

Recirculation now ControlSysum 2.2.01 .-

|

_ - - _ _ _ - - - -
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

!

GE RESPONSES TO NRC INDEPENDENT GUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR -

f
-

r

CDM SECTION AND COMMENT No.: 2.2.8 RFCS No.1 .

.

NRC COMMENT:

The design description (second paragraph) states 2 MG sets, each of which supplies 3 of 10 -
ASDs power 10 RIPS. Clarify how the other four ASDs (and.four associated RIPS) are
powered, the description should be consistent with SSAR Figure 8.3-1.

t

3

L

i

GE RESPONSE:

GE will clarify the CDM in this area by including the attached change in the next revision of ,

'
,

25A5447.
,

.,_,,,,...c - . . . . i, , . .

;

i

!

PROPOSED CHANGES j

CDM: See attached. t

i

P

i

SSAR: None
i

e

--
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

i

t

CDM SECTION AND COMMENT No.: 2.2.7 RPS No. 6

NRC COMMENT: ,

Figures 2.2.7a and 2.2.7b use solid and dotted lines for signal flow. No description or legend
is provided.

'

,

,

GE RESPONSE:
.

The connections shown in Figures 2.2.7s and 2.2.7b follow the C&I conventions defined on
page A-5 of Appendix A to the CDM. GE has reviewed these figures and proposes the , !
changes shown on the attached markups. j

.

!

PROPOSED CHANGES |

CDM: Per attached markups.

,

;

,

SSAR: None
:

i

~

l

.

f
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

,

|

CDM SECTION AND COMMENT No.: 2.2.7 RPS No. 2 i

NRC COMMENT: .

The SSAR 7.2.1.1.4.2 does not list OPRM as an initiating condition. (This comment was ,

previously provided to GE for inclusion in Amendment 33.)
1

i
,

;

!

'

!

GE RESPONSE:
i

GE believes the SSAR adequately desenhs the OPRM function and no changes are
necessary. See response to CDM Section 2.2.5 NMS, NRC comment No. 2. However,
clarifying SSAR changes will be included in the next amendment.

,

h

5

!
i

PROPOSED CHANGES
'

CDM: None ;

i

SSAR: See response to Comment #2, Section 2.2.5.
.

:
;

[
,

;

"
,
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ABWR TIER 1 - GE RESPONSES
TO NRC COMMENTS

1&C TASK GROUP

SYSTEM NUMBER AND NAME: ..
,

'

2.2.7 REACTOR PROTECTION SYSTEM-

DD

NRC COMMENT:

1. Add High Main Steam Une Radation trip signal to list of scram inputs.

OE RESPONSE: 4E 4ees a,/ w. Sad aw M/w4e //smu,'ews # s
;
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ABWR DESIGN CERTIFICATION |
1

GE RESPONSES TO NRC INDEPENDENT OUALITY |

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

|
!

CDM SECTION AND COMMENT No.: 2.2.7 RPS No.1 - )
NRC COMMENT:

'

Reactor Protection Section design description 2.2.7 does not list a reactor trip for high main
steamline radiation. ITAAC states that a simulated process variable input will be used (as

*

listed in 2.2.7 and figure 2.2.7a) to test the RPS channel inputs.

'
.

i

,

GE RESPONSE:
'

During 1993 GE/NRC discussions of CDM scope and content, it was specifically decided not
to include the RPS main steamline high radiation trip in the CDM. His mutual decision was i

based on the observation that this BWR feature is not working well in the' field (spurious trips)
~

and might well be deleted / replaced at some time in the future. His deletion would be severely
complicated if the feature is defined in the CDM and is thus a part of the certified design.
Consequently, the RPS steamline radiation trip was not included. he attached signed meeting
minutes dated 7-27-93 document the earlier GE/NRC agreement on this issue.

GE plans no changes as a result of this NRC comment. ,

PROPOSED CHANGES
i

CDM: None
,

;

;
i

.

SSAR: None

.

I

|

-)
:

!

|

|
. . - . .
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List c: Acronyms (Continued)
'

LRMS Liquid Radwaste ManagementSptem

LVDT Linear Variable Differendal Transformers

MAPLHGR Maximum Average Planar Linear Heat Generation Rate

MBA Misplaced Bundle Accident [

MCES Mam Condenser Evacuation System

MCPR Minimal Critical Power Ratio

MEB NRC Mechanical Engineering Branch

MOFB Maoriented Fuel Bundle ;

MPC Maximum Permissible Concentration

MPL Master Parts IJst

MRBM Multinannel Rod Block Monitor (Subsptem)

MS Muldplexing System

MSF Mam Steam Mow

MSIV Main Steamhne Isoladon Valve
>

MSR Moisture Separator Reheater

MSV Mean Square Voltage [
MUWC Makeup Water Condenante (Systemi N i

MUWP Makeup Water-Purified Distn%udon Sptem \
MWP Makeup Water (Preparation System) (
MWS Makeup Water System |

L
Or4y @t. : || R u O ANBR Nuclear Boiler Rated ,

L
i 0

NCLL Normal Combustible Ledia- Limit
Non-Essential Multiplexing h iOWM 4 ;NEMS

ggNG Nuclear Grade

NPSH Net Posidve Suction Head ,

NRHX Non-Regeneradve Heat hama=er |
'

NRR NRC Of5ce of Nuclear Reactor Reguladon

NSOA Nuclear Safety Operadonal Analyus |
!NSS Nuclear Safety Systems

.

NSSS Nuclear Steam SupplySystem j

O-RAP Operational Reliability Assurance Fmgrein |

OGS Off Gas Spiem

OIS Oxygen Injection System i-

OLMCPR Operanng Limit Mmimum Critical Power Ra ' i

OLU Output Logic Unit - [

OSC Operational Support Center
i

siUnt of Acronyme - Amendment 31
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g_ rated power. conditions monitored as a funedon of the NMS
comprise the APRM trip logic output to the RPS.Dese condidons are

i(g h neutron flux, high simulated thennal power, APRM inopernave,
and sputmapruwesHmme trip. The specisc condidon within the NMS ;,

that caused the APRM trip output is not detectable within the RPS.
'

st (2) Nuclear Boiler System (NBS) (Figure 7.24)
D
k (a) Reactor Pressure

g " ~~ 1Gacior'piessure is~ measured Efour p$si[ cad $epidified locadons by-

g locally mounted pressure transducers. Each transducer is on a separate
W instrument line and provides analog equivalent output through the EMS

Y h to the DTM in one of four RPS sensor channels. The pressure

3 D transducers and instrument lines are components of the NBS.

I
th (b) Reactor Water Level& W

j Reactor water level is measured at four physicaDy separated locadons byq
o locaDy mounted level (differential pressure) transducers. Each

4, transducer is on a separate pair ofinsaument lines and provides analog
I equivalent output through the EMS to the DTM in one of the four RPS.

- sensor channels. The level transducers and instrument lines are
d components of the NBS. !
O

(c) Drywell Pressure3

Drywell pressure is measured at four physicaDy separated locadons by
'

locaDy mounted pressure transducers. Each transducer is on a eegr.se
'

insuument line and provides analog equivalent output through the EMS-

to the DTM in one of the four RPS sanaar channels of the NBS.

(d) Main Steamline Isoladon (F'qure 7.24)

Each of the four main =*== lines can be isolated by closing either the
inboard or the outboard isolation valve. Separate posidon switches on
both of the isoladon valves of one of the main ***mmlines i,. A

-

bistable output through the EMS to the DTM in one of the four RPS
sensor channels. Each main steamline is associated with a different RPS
sensor channel The main s**==1ine isoladon valves and posidon '

switches are components of the NBS.

(e) High Suppression Pool Tempr.e-w -

,

High suppression pool temperature is measured at four physicaDy
separated locations by locally mounted sensors. Each sensor is on a

1.s.s noncrer premer,on crew syman mesHnerumenooen mur comrou - Amendment 2s |

1
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.

(4) High Drywel Pressure V'u-

(5) Main Se*=mline Isolad5'n'
''

(6) Low Control Rod Drrve Charging Header Pressure

. , , ..(7),,,)ibsh M4ip S**==he F=diarian

(8) Deleted- -, - -t.

(9) Turbine Stop Valve Cosed

. , .nGS). Turbine ControlValve Fast Oosure

~(11) Operatorinitiased MantatStran* '' " "''D '" """ '' M''' '*' "

(12) High Suppression PoolTemperansre

The systeins and equipment that provide trip and scram iniciadng inputs to the RPS for
these condidons are discused in the following subsecdons. With the escepdon of the
NMS (1) and PRRM (7), and the T5eips (5 and 7) all of the building signals (9) and
(10), all of the other systems provide sensor outputs through the EMS. Analog to digital
convmion of these sensor output values is done by EMS equipment. NMS and PRRM

;

trip signals are provided direedy to the RPS by NMS and PRRM trip logic units. The !

turbine building signals 9 and 10 are hardwired to connecdons in the control buildmg.
;he 'Ihrips (5 and 7) are prended through hardwired connecdons. ~

(1) Neutron Monitoring System (NMS)

Each of the four divisions of the NMS equipment provides separate, isolated, ;

bistable SRNM trip and APRM trip signals to all four divisions of RPS trip
logia (Figure 7.2-5).

!
(a) SRNM Trip Signals

,

he SRNM of the NMS provide trip signals to the RPS to cover the/([ fl ;range oAtnt operadon from source range through startup range to
aboutWof reactor rated power. Bree condidons monitored as a
funcdon of the NMS comprise the SRNM trip logic output to the RPS. l
hene condidons are upscale, short period and SRNM inoperative. The
speciSc condition within the NMS that caused the SRNM aip output is
not detectable within the RPS. .

,

i.
(b) APRM Trip Signals

The APRMs of the NMS provide trip signals to the RPS to cover the
range of plant operation from a few percent to greater than reactor |

neeaer ermeer,en crnor srnom enesm eme comroe - Amensment ss 1.r-s

|
3



- - . - - . .

FEBRUARY 1994 >

ABWR DESIGN CERTIFTCATION |
|

IGE RESPONSES TO NRC INDEPENDENT QUALITY '

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

i

CDM SECTION AND COMMENT No.: 2.2.5 NMS No. 2
~. :

NRC COMMENT:
'

'

The SSAR 7.2.1.1.4.2 does not list OPRM Oscillation Power range monitor reactor trip signal. :
Listed in design description 2.2.5,ITAAC and TS. Modify the SSAR to add the OPRM

>

function in SSAR section 7.2.
'

!

-
.

i

i

GE RESPONSE:

GE does not believe that the RPS dimmion in Section 7.2.1.1.4.2 should contain extensive
details of the Neutron Monitoring System logic which produces trip inputs to the RPS. This
section does state that the RPS receives input from the NMS but also states "The specific i

conditions within the NMS that caused the APRM trip output is not detectahle within the ;

RPS." The OPRM function of the NMS is discussed in Section 7.6.1.1.2.2 where it clearly i

states that the NMS creates trip signals which are sent to the RPS. ,

,

However, to clarify this issue, OE will make the SSAR page 7.2-6 changes shown on the
attached markup. 3

i

PROPOSED CHANGES
,

!

CDM: None
1

SSAR: See attached markup.
.

.
'

.
,

'

,

,

i

!
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.2.5 NMS No.1
,

NRC COMMENT:

I
Design description 2.2.5 states that the SRNM monitors neutron flux up to 15% of rated
power. De SSAR 7.2.1.1.4.2 states that the SRNM monitor flux to 10% of rated power.
SSAR section 7.7 has 15% as the range. Revised 7.2.1.1.4.2.

f

GE RESPONSE:

The correct number is 15% and GE will update the SSAR as part of the next amendment.
,

.
. .

.. . . . . . .

PROPOSED CHANGES

CDM: None
j

SSAR: Correct section 7.2.1.1.4.2 per aneM

!

.

I

v

. . . . .
.

.
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ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY ;
~

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.11.1 MUWP No.1

NRC COMMENT: .

Section 2.11.1 requires a figure / diagram to supplement the text. This is meaty because of
the primary containment isolation function whick a safety-related.

.

,

'
.

GE RESPONSE:

GE does not concur. The text of Section 2.11.1 adequately defines the MUWP isolation ,

provisions. Furthermore, there is no CDM form / content / scope guideline requiring a figure for !

systems having safety-related containment isolation features.

1

;

PROPOSED CHANGES
,

CDM: None

t

1

SSAR: None

:

.

4
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f f k BUILDING

/ CW SITE
NNS / SPECIFIC

$:
.

Mi $
#L/ /

/

CONDENSER

0

N ;

i
-.

/b\s

NOTES:
1. MULTIPLE LINES MAY BE USED.
2. CONDENSER ISOLATION PROVISIONS ARE REQUIRED FOR EACHLINE.

Rgure 2.10.23 Circulating Water System
cleavwne eersymmw2.sa.u-2
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.10.23 CWS No.1

NRC COMMENT:

Revise ITAAC figure 2.10.23 to conform with CDM " Appendix A" for "NNS" piping class.

GE RESPONSE:

GE concurs and will include this change in the next revision of 25AS447.

4

PROPOSED CHANGES

CDM: Per NRC comment; see attached.

i

SSAR: None

.

_ _ _ _ _ _ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - - . _ . - _ _ . . _ . _
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,

delivered to the process line or equipment. The air supply is protected from back flow l

of process gas by two check valves in series or a check valve and a pressure control valve
in series.

i

11.3.4.2.8 Charcoal Vault Temperature ;
,

The charcoal adsorber vault air conditioning system is controBed at any selected
temperature within a range of 29'C to 41*C. The temperature of the vaultis maintained ,

as indicated in Subsection 11.3.4.3.13.
:-

11.3.4.2.9 Rangeability [
.

The process can accommodate reactor operation from 0 to 100% of full power (full |.

poweris defined as the Normal CFiisg Case). In normal operadon, radiolyde gas _ ,

production varies linearly with thermal power. The process can accommodate an air |
8flow at 10 to 425 m /hr for the full range of reactor power operadon. !

:

In addition, the process can mechmatmny ar.commodate a startup high air flow upon
initiation of the ne== jet air ejectors.This startup air flow results from evacuation of the r

turbine condensing equipment while the reactor is in the range of about S to 7% of |
rated power. !,

11.3.4.2.10 Redundancy ;

All active equipment (e.g. pumps, valves and insuumentadon) whose operation is ;,

necessary to maintain operability of the Ofigas System is redundant. Passive equipment
(e.g., charcoal adsorber) is not redundant. Instrumentation that performs an
information function and is harkad up by design considerations or other i

instrumentation need not be redundant. Instrumentation used to record hydrogen
,

concentration or activity release (e.g., flow measurement, Lpb s analyzers) is also j
redundant. !

!

Dengn provisions are incorporated which preclude the uncontroBed release of
radioactivity to the environment as a result of any single equipment failure short of the :

equipment failure accident described in Chapter 15. !

Design precautions taken to prevent uncontrolled releases of activity include the i

following: ;

(1) The system design minimizes ignition sources so that a hydrouw detonation f

is highly unlikely even in the event of a recombiner failure. >

(2) The system pressure boundary is detonation-resistant in addition to the
measure taken to avoid a possible detonation.

112 10 Geseous Weste Management System - Amendment 32
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R I
delivered to the process line or equipment. The air supply is protected from back flow li

I of process gas by two check valves in series or a check valve and a pressure control valve

9 in series.
u .2-
k 1'I.3.4.2.8 Charcoal Vault Temperature ;

'

The charcoal adsorber mult air conditioning sptem is controlled at any selected
% temperature within a range of 29 C to 41*C. The temperature of the vaultis maintained'~

as indicated in Subsection 11.3.4.3.1S.

S
11.3.4.2.9 Rangeability

+y The process can accommodate reactor operation from 0 to 100% of full power (full
; power is denned as the Normal Operating Case). In normal operation, radioly:ic gas

production varies linearly with thermal power. The process can accommodate an air
Y 3

| flow at 10 to 425 m /hr for the full range of reactor power operation.

) In addition, the process can mechanically accommodate a startup high air flow upon

| initiation of the steamjet air ejectors. This startup air flow results from evacuation of the !
.,

P] j turbine condensing equipment while the reactor is in the range of about 3 to 7% of
J

| rated power.T

; e

(} 1].3.4.2.10 Redundancy

| All active equipment (e.g., pumps, valves and instrumentation) whose operation is |*

|' i necessary to maintain operability of the Offgas System is redundant. Passive equipment |
(e.g., charcoal adsorber) is not redundant. Instrumentation that performs an

;

information function and is backed up by design considerations or other !
. ,

.3 instrumentation need not be redundant. Instrumentation used to record hydrogen
|

! concentration or activity release (e.g., flow measurement, hydrogen analyzers) is also
~

redundant.
!*
*

Design provisions are incorporated which preclude the uncontrolled release of
? p radioactivity to the environment a a result of any single equipment failure short of the

equipment failure accident described in Chapter 15.

hgf I Design precautions taken to prevent uncontrolled releases of activity include the
gh following:

)* (1) The sptem design minimizes ignition sources so that a hydrogen detonation
is highly unlikely even in the event of a recombiner failure.-

3 (2) The sptem pressure boundary is detonation-resistant in addition to the
measure taken to avoid a possible detonation,

?
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ABWR DESIGN CERTIFICATION
,

GE RFRPONSES TO NRC INDEPENDENT OUALTTY
'

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.10.22 OGS No. 3

NRC COMMENT:

SSAR Chapter 11.3 should be' supplemented with information pertaining to the OGS
capability to withstand a hydrogen explosion, as verified in ITAAC #6.

O

GE RESPONSE:

c, c m n m es w ~~
Ahm % A& ,Q o- I(. 6, 4 . '2. t O M os
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PROPOSED CHANGES /*

CDM: }/gyJ.

/)g h 4 h M, -

SSAR:

~ * * , .

|
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(3) Identification and Corrective Action for Items of Nonconformance: Measures
shall be established to identify items of nonconformance with regard to the ,

'

requirements of the procurement documents or applicable codes and
standards and to identify the action taken to correct such items.

t

Quality control for the ventilation systems is described in Section 9.4. ,

,

11.3.8 Seismic Design

Offgas System equipment and piping are classified non-Seismic Category I. The suppon
elements of the charcoal adsorbers, including legs or skirts, lateral suppons (if .

requir ed) and anchor bolting, are designed such that the fundamental frequency of the
vens including all suppon elements, is greater than SS Hz. The charcoal adsorbers,
including support elements, are designed to static seismic coefficients of 0.2g horizontal

-

and 0.0g venical. Stress Icveis in the charcoal adsorber suppon elements do not exceed
1.33 times the allowable stress levels permitted by the AISC Manual of Steel
Constmction,7th Edition (Section 11.3.2).

.

Seismic design for the ventilation systems is described in Section 9.4. t

11.3.9 Testing

Shop fabricated equipment and the piping system will pass the required tests for
integrity as specified in the pressure integrity design specification. In all cases, pressure-
containing butt welds exposed to radioann e gas will have 100% radiography and all
other pressure-containing welds will have liquid penetrant or magnetic particle surface

-

inspection. 24
Completed process systems are pr asure tested to the maximum cticable extent.

Piping systems are hydrostaticall: tested in their entirety, udlizin available valves or

temporary plugs at atmospheric ank connections. Hydrostatic ; ting ofpiping systems ,

is performed at a pressure of . k/cm which is 1.5 tim kg/cm , the design

pressure of the lowest pressure rated f the system.The test pressure will be held
for a minimum of 30 minutes with no leakage indicated. Hydrostatic testing will not be

performed with the recombiner catalyst, the activated carbon or the filter element in
'

place in the system. Pneumatic testing may be substituted for hydrostatic testing in
accordance with the applicable Code of Conmuction. However, any pressure testing . ;

'

performed after the activated carbon is in place in the vessels would utilize vaporized
liquid nitrogen (not compressed air) to avoid contamination or combustion of the j

carbon. i

f
The installed Offgas System will be leak tested to verify that the leak biteria of |

Subsection 11.3.4.5.5 are met. A helium leak test is used. Testing is completed prior to j

application of thermal insulation or corrosion protective coating. Surfaces of the Ofigas

112-21Geseous Weste Menagement system - Amendment St

I
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ABWR DESIGN CERTIFICATION
.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.10.22 OGS No. 3

NRC COMMENT:

SSAR Chapter 11.3 should be supplemented with information pertaining to the OGS
capability to withstand a hydrogen explosion, as verified in ITAAC #6.

GE RESPONSE:
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} calculation of offgas discharge to the vent in Ci/sec and will pennit calculadon of the

coal adsorber system performanceg
'

Instrumentation and control of the ventilation systems are described in Seedon 9.4.'

f 1 1.3.7 Quality Control

k The following, exerpted from ANS 55.4 (Section 11.3.2), provides quality control
|O features to be established for the dengn, construction, and testing of the Ofigas System."

T
System Designer and Procurer

(1) Design and Procurement Document Control: Design and procurement |
!documents shall be independently venfied for conformance to theg ,

O requirements of this standard by individual (s) within the design organizadon-

who are not the originators of the document. Changes to these documents
!

shall be venfied or controlled to maintain conformance to this standard.
,

(2) Control of Purchased Material, Equipment and Services: Measures shall be

g g established to ensure that suppliers of material, equipment and construction |

services are capable of supplying these items to the quality specified in the ~
{ |

'

:

procurement documents. This may be done by an evaluktion or a survey of the

N ( suppliers' products and facilities.

Y t
g g (5) Handling, Storage and Shipping: Instructions shad be provided in

'

$ procurement documents to control the handling, storage, shipp* g andm
preservation of material and equipment to prevent damage, deterioration and
reduction of cleanness.

Sptem Constructor

(1) Inspection: In addition to required code inspections, a program for

( inspection of acavities affecting quality shaB be established and executed by, ,

or for, the organization perfonning the activity to venfy conformance with the
documented instructions, procedures, and drawings for accompliahing the
actrvity. This shall include the visual inspection of components prior tog
installation for conformance with procurement documents and the visual ,

g inspection ofitems and systems following installation, cleaning and

'4 passivation (where applied).
4.-

h (2) Inspection, Test and Operating Status: Measures shall be established to

4 provide for the identification ofitems which have saW~ily passed
e required inspections and tests.

'b

ss.s a cueous www mneoement system - Amendment st ;
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ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE rpm AND SSAR

CDM SECTION AND COMMENT No.: 2.10.22 OGS No. 2

NRC COMMENT:

SSAR Chapter 11.3.6 should be supplemented with.information pertaining to the automatic
isolation of the OGS, as verified in ITAAC #3.

.-

:
. . -

'

GE RESPONSE:

G E con e M w i d Q4 N wM :
r

/
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A

PROPOSED CHANGES

CDM: OdM
t

!

N * '

SSAR:

|
j

.

h* |

V
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Power Generadon Design Basis Five-ne main condenser provides for deseradon of
the condensate, such that condensate dissolved oxygen content will not exceed 10 ppb

during normal operadon above 50% load. -

Power Generadon Design Basis Sta-The condenser is designed in accordance with

requirements of the Heat Exchange Institute StandardsferSies:n Surfaar Gmdensers.

|10.4.1.2 Description

10.4.1.2.1 General Description

| The main condenser is a multipressure, three shell, reheating /deserating unit. Each
shell is located beneath its respective Icr , - - -n turbine. 1

The three condenser shells are #ga-'M as the low pressure diell, the intermediate-
oressure shell, and the high-p essure shell. Each sheH has two tube bundles. Cir 1-dag
< rater flows in series through the three single pass sheus (Tgure 10.+3).

Each condenser shell hotwell is divided longinutinan l l ne
h ygd condensate pumps take suction from these hog %y by avertica partition p ate.M.g.

The condenser shells are located in pits below the Tubine Building operanng floor and (
, Id * 4, are supported on the Turbine Building h==*==t FaDure ofor leakage from a condenser

'

hotwell during plant shutdown will only result in a minimum water level in the
condenser pit. Expansionjoints are provided between each turbine - hanar opening I

aii *be steam inlet connections of the condaaner sheH. Water seals are provided*

an wj 'he entire outside periphery of these expansionjoints. Imelindicadon provides
detuuon ofleakage through the expansionjoint.The hoeweUs of the three shells are
interconnected by steam ega-Nag lines. Four 6,,. _ --- e feedwater heaters are

located in the steam dome of each shen. Piping is installed for hoeweu level control and

condensate sampling.

10.4.1.2.2 Component Desordption
i

Table 10.41 provides general condenser design data and reference data that is typical
of condensers operating with closed loop cir 8-dag water systems.

10.4.1.2.3 System Operation

During plant operation, steam expnding through the b , -ze turbine is directed
downward into the condenser through the exhaust openings in the bottom of the
turbine casings and is condensed. The condenser also serves as a heat sink for several
other flows, such as e=WMg hater drains, and udscellaneous turbine cycle drains and

vents.

18.4 4 Other Feeswas of Speem and Ptnmer Comermon syssem - Amenshant 22

L _ .. . .
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ABWR DESIGN CERTIFICATION |
-

.

GE RESPONSES TO NRC INDEPENDENT GUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR !

t

,

CDM SECTION AND COMMENT No.: 2.10.21 MAIN CONDENSER No. 3

NRC COMMENT: i
i

Revise SSAR section 10.4.1.2.1, second paragraph, to state " Figure 10.4-5b," not !

" Figure 10.4-6b." !

f

;

I
,

i

GE RESPONSE:

GE concurs and will include this change in the next SSAR amendment. !

:
!

'

. . ... ,mn,nua...w ;.

;

!

;

PROPOSED CHANGES

CDM: None

,

!

i

SSAR: Per NRC comment.
'

i

,

e

p

V0
. J |gf

'

1.

1

___________ _ _ ____ __ _ ___, , .. . _ m .- .
|
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|2.10.21 Main Condenser
!
!Design Descr5 tion
|.

The Mam Condenser (MC) condenses and deaerates the exhaust inun the main ;

turbine (MT) and provides a heat sink for the Turbine Bypass System.he MC !

is also a coDection point for other steam cycle drains and vents. |

The MC hotwell provides a holdup volume for main steam isolation valve (MSIV) fission i

productleakage. j

.

The MC is classified as non<afety< elated and n c:-e.eismic Category L De supports and |
anchors for the MC are designed to withstand a safe shutdown earthquake (SSE). ,!

The MC is located in the Turbine Building (T/B).

ne MC tubes are made from corrosion-resistant material. The MC operates at a
vacuum; consequently, leakage is into the sheB side of the MC. Cirmkd=- water ;

leakage from the tubes to the condenser is detected by measuring the conductivity of !

sample water extracted beneath the tube bundles. In addidon, a conductivity monitor ,

is located at the discharge of the condensate pumps, and alarms are provided in the !

main control room. ,

!
'

Inspectfans, Tests, Analyses and Acceptance Ottoria ,

|

Table 2.10.21 provides a definidon of the f.ppecdons, tests, and/or analyses, together
with associated acceptance criteria, which will be undertaken for the MC.

:

!

:

I

t

.
;

L

|m ca,m.n.a va.ts.,

._. __ _ _

1
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT GUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.10.21 MAIN CONDENSER No. 2
;
i

NRC COMMENT:

Revise CDM 2.10.21 Design Description,1st paragraph, to state "TB," not "TBP." ,

GE RESPONSE:

GE concurs and will . include this change in the next revision of 25AS447.

. , ,,s. m e.

PROPOSED CHANGES
I

CDM: Per NRC comment; see attached. I

SSAR: None

.

___ _ _
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ABWR DESIGN CERTIFICATION

i
;-

GE RESPONSES TO NRC INDEPENDENT OUALITY I
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

;
.

CDM SECTION AND COMMENT No.: 2.10.21 MAIN CONDENSER No.1 |
r

NRC COMMENT:

Revise CDM Appendix B to add acronym "MC" for " Main Condenser."
!

!

.

!

,

!

,

GE RESPONSE: i

GE concurs and will make this change in the next revision of 25AS447.

.

;

!

!

!

PROPOSED CHANGES

CDM: Per NRC comment
,

;

!

SSAR: None I

.

|

|
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.10.9 TGSS No. 2d.

NRC COMMENT:
,

On Figure 2.10.9, steam leaving the main turbine stop and control valves and the bypass
valves are shown being directed to the feedwater heater. On SSAR Figure 10.4-2, they are
directed to the cross around piping. Resolve this discrepancy. Delete note 2 is "FW
HEATER" is deleted.

>

.

GE RESPONSE:

GE concurs and will modify Figure 2.10.9 to show the leak-off connections going to the - f
crossaround steam piping between the high and low pressure turbine stages. See attached. GE ,

concurs with the suggestion to delete Note 2.

,

i

i

|

PROPOSED CHANGES

CDM: See attached.
,

|
;

SSAR: None

l

|
-

|

:

|

|

_ _. _ _ _ - - - _ _ _ _
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2.10.9 Turbine Gland Seal System

Design Descripdon

The Turbine Gland Seal (TGS) System prevents the escape of radioacdve steam from
the turbme shaft casing penetrations and valve stems and prevents air inleakage

through subatmospheric turbine glands. Figure 2.10.9 shows the basic system

conSguration.

The TGS Sptem consists of a seahng steam pressure regulator, steam seal header and a

gland seal condenser (GSC) with two, exhaust blowers and assocated piping, valves and

}|| g m'. instrumentation.
#

The TGS System is bounded by the Main Turbine Sgesess and the Turbine Bypass
X'Sptem. The TGS System receives steam imm either the Turbine Main Steam j

the feedwater heater drain tank vent heade'r or auxiliary steam sources. The czhaust

blowers ducharge to the Turbine Building compartment exhaust system.

The TGS Sptem is clasafied as noneafety relatt.l.

The TGS System is located in the Turbine Building. ,

The TGS System has displays for gland seal condenser and steam seal header pressure

in the main control room.

Inspections, Tests, Analyses and Acceptance Otteria

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

.

2.10.0 1
TurtMne Glarut Seel5yneem

. _ _.
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GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.10.9 TGSS No.1 -

NRC COMMENT: |

Correct typos on page 2.10.91 as follows: )
M i

"two exhaust blowers" 7.;;d ;;;; be listed as "two fully capacity exhaust blowers" in-
,

second paragraph of CDM 2.10.9. '

" main turbine system" should be " main turbine," and " turbine main steam supply-

systems" should be " turbine main steam supply system" in third paragraph.

I

GE RESPONSE:

In response to this NRC comment, GE proposes:

1) Add " full capacity" to the blower description.

2) Use the official CDM system names in the third paragraph (see attached). '

i

,

i

i

!

PROPOSED CHANGES
i

CDM: See attached. ;

,

:

!

SSAR: None j
,

P

I

|

:

!

i

;

- -
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! TeMe 2.10.7 Meise Tusbine Systene b
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<2 Isospeseleses. Yests. Asselyses ased Asespeesece Coiseele 5ge
4 Deslys C---"---* Issepeetleses. Teses. _ - ", x: Acceptasece Celesete

. . . . _ . . _ . .
.

.._ .. . .. .._... . ,.-

1. the basic conieguemenne of ete. MI Syseceu 1. Inspection ed slee as luede MI welt lee I. the as immes Mi cewdewnes weeQe the hasac
is as elesceihed en SerInwi 2 se 7. consliscoed consegnaacion dese.edied see Sachese 2.99 7.

7. MT System oweespeed peesective artissas 2. Tests indil be cenelucted one the as tumle MT 2. The Sothewinst swatettive actions eccese: i
ase as dehned in Serenen 2.le 7. Sysesen assing sanudated seweespeed I

,, , g . Oweespeed Poecesolve Acelese I

,rm

e. Enceeds Nasenal speest
noeneal conesol signals the
speed CVs amt IVs to
conhet close,

seepeans

faceeds Owee
* oweespeed MSVs t

k T56.
- v

~
hi,seapo .. CVs. S s.

I
.

l and e.haceio.
'

**line nen eehan
%va6ves la close.%

%

c. Enceeds Bacheap
barteep her sip eals SVs.
oweespeed CVs. ISVs. .

I

toip sospewis anel eshacewwe
;

inne non eetown '

wa6ves le close. I
'

3. 19ee lesshine MTSV cleses in e le seconds 3. Tests will be conducted on the as buite 3. The SV closes in 0.19 seceewis
ee geestes. tusbine MISV. es greasse r

4. The habine CV hip closane is 0 08 4. Tests wie be conducted on etee ao built 4. The tuebine CV hip closene is 0 Se I '

tuohine CV. seconde as geomeee. ygy**85 *e 9esas*e.
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i2.10.7 Main Turbine

Design Description

The Mam Turbme M uses the enerp m steam from the reactor to dnse the piar.:

generator dgp
.

kThe other maier turbme componenu are .gg f(,Mh
1 A hich pressur

. mil'I Y >

/

s!. An miermedute secuan (berwee[ LP ecuons;

.?. Los preuure cons

*

The ma,ior flwd estem boundann are

1- Turbme Mam Sieam 210.1.

2 Mair. C ondenser 210 21
r

Turb:r.e C*and Sea! 010 9
*

4 ;.

. . . . . . . . . _ . . . .

4 ht.acuen 5sstem 21012

The MT u clawlied as non eaterwrelated

The MT has the follomng features that present overspeed-

Mam rurbme nop sshes (MT5Ys/ Control sshes (CG [h{#'s mp CVs mpsie
&Jf88f AMand modulate] . s } p k t M '1 %

82 Combined intermedi ei 8C*Vsi consist ofiniercept sshes t 's i ar.d
+ . miercept stop sshes 15Vs') [fVs mp and modulate '15Vs mp)

E.strucuon hne non.retum sshes impi

4 Redundant sshe closure mechanums ti e.. fast acung solenoid sshe, and

er .er:enes mp fluid nuem.

5, Redundant normal speed conuol .

Three lesch of signah to MT sshes si e . normal speed control 'estnpred
snp tackup ostnpeed mpi

2 *: * *awa t ,, ,i
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2.10.7 Main Turbine

Design Description

The Mam Turbine (MT) uses the energy in steam from the reactor to drive the plant

generator.

The m.ior nubine components are:

$h
(1) A high pressure section. ,

-

4
(2) An intermedute section (between andM sections).

(3) Low pressure sections. Out

The major fluid system boundaries are:

(1) Turbine Main Steam 2.10.1.

(2) Mam Condenser 2.10.21.

(3) Turbine Gland Seal 2.10.9. ,

(4) Extraction System 2.10.12.

The MT is clxamified as non-safety.related.

The MT has the following features that prevent overspeed: i

(1) Main nubine stop valves (MTSV)/ Control valves (CV) [M13Vs trip /CVs trip
and modulate).

(2) Combined intermediate valves (CIVs) consist ofinterrept valves (IVs) and
intercept stop valves (ISVs) [lVs trip and modulate /ISVs trip].

(3) Extraction line non-return valves (trip).

(4) Redundant valve closure mech =icmm (i.e., fast acting solenoid valves and
emergency trip fluid system).

|

(5) Redundant normal speed control !

Three levels of signals to MT valves (i.e., normal speed control /overspeed
trip / backup overspeed trip).

|

Mein Turbine 2.10.7-1



g Table 2.10.7 Main Turbine System b
inspectlens, Tests, ?- ;:i::: and Acceptance Criterte

3 Design Commitment inspeetlens, Toots, ?;.2,- - _ Acceptance Criterle

1. The besic configuration of the MT System 1. Inspection of the es-built MT will be 1. The as-built MT conforms with the basic
is as described In Section 2.10.7. . conducted. . configuration described in Section 2.10.7.

2. MT System overspeed protective actions 2. Tests will be condbeted on the as-built MT 2. The following protective actions occur:
era es defined in Section 2.10.7. System using siniulated overspeed

:signols. C. 5,::f Proteettve Action
F Condition

e. Exceeds Normel speed
9 normal control signals the
$ speed CVs and IVs to
? control close.

{ setpoint.

h
^

txceeds Cvuef::1 tripu.

overspeed signals 4Wfs,~

trip setpoint. CVs, ISVs,-IVs,
' thy and extraction .k

i *t line non-return
E velves to clone.

c. Exceeds Beckup overspeed ) #<j
; backup trip signals Ws,# %
g overspeed CVs, ISVs, IVs,

g trip setpoint. and extraction

Q Ilne non-return
: volves to close.
4

*

3. The turbine MTSV closes in 0.10 seconds 3. Tests will be conducted on the as-built 3. The turbine MTSV closes in 0.10 seconds
or greater. turbine MTSV. E or greater'

*4. The turbine CV trip closure is 0.08 4. Tests will be on the as-bullt 4. The turbine CV trip closur6 le 0.08

kseconds or greater. turbine CV. ; esconds or grooter.

e s
; ; ,

.

,

L

.

_ _ . . _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ - _ _ _ _ _ _ _ . - _ _ . . _ _ _ _ _ _ _ . __ _ ____ _ ______ _ _ _ __ __ ___ _ _ _ _ _ _ _ _ . - - .-_-
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GL Grade level MCC Motor Control Center {
GSC Gland Seal Condenser MCES Main Condenser Evacuation

HAZ Heat-Affected Zone System j

HCU Hydraulic Control Unit MCR Main ControlRoom
HCW High Conductivity Waste MCRP Main ControlRoom Panels

HECW HVAC Emergency Cooling MG Motor Generator
Water MOV Motor-Operated Valve

HEPA High EfSciency Particulate Air MPT Main PowerTransformer
HPE Human Factors Engineering MRBM Multiannal Rod Block
HNCW HVAC Normal Cooling Water Monitor
HPCF High Pressure Core Flooder MS Main Steam .

'

HPIN High Pressure Nitrogen Gas MSIV Main SteamIsolation Valve
'

Supply MSL Main Sta==1ine
i

HSI Human-System Interfaces MTSV Main Turbine Stop Valve

HVAC Heating, Ventilating, and Air MT MainTurbine
Conditioning MUWC Make Up Water (enn,teneste)

HWH Hot Water Heating MUWP Make Up Water (Purified) |

HX Heat Exchanger MWP Makeup WaterI$.Gon

1 IA Instrument Air NBS Nuclear BoilerSystem .

ICGT In Core Guide Tube NEMS Non-Essential Muldal-ine : j
I&C Instrumentation and Control System

INST Instrumentation NMS Neutron Monitoring System j

ISLOCA Intersystem Loss-of-Coolant NPSH Net Positive Suction Head
Accident NRHX Non-Regenerative HX

ISI In-Service Inspection NSD Non-Radioactive Storm Drain
ITAAC Inspection, Tests, Analyses, and

Acceptance Criteria OGS Off-Gas System :

InitialTest Program OLU Outputlogic Unit '

OPRM OW11=dag Power Range Monitor'

LCP Local Control Panels OSC Operational Support Center
) !

LCW Iow Conductivity Waste OST Oil Storage and Transfer

1 LD load Driver
rLDS leak Detection and Isolation P/C Power ,mter 1

!
Systerr. PASS Post-Accident Sampling System

LOCA less-of Coolant Accident PCHS Power Cycle Heat Sink
,

LOPP loss of Preferred Power PCS Primary Containment System

LPFL Low Pressure Core Flooder PIP PlantInvestment Protection
LPMS Loose Parts Monitoring System PMG PlantMain Generator
LPRM Local Power Range Monitor PRM Process Radiation Monitoring

LPZ Low Population Zone PROM Programmahle Read-Only'

.

Lighting and Servicing Power Memory
'

|LSPS
'

Supply PS Pipe Space'

M (.- Th g in bMyM PSW Potable and Sanitary Water
M/C Metal-Clad
MCAE Main Control Area Euvelope R/B Reactor Building

A mendixs2 Assnmaeans and Ammyms

. . _ - - _ - _ _ _ _ , - - . __
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR i

CDM SECTION AND COMMENT No.: 2.10.7 MAIN TURBINE No.1

NRC COMMENT:

Add acronyms for "high pressure" and " low pressure" as "HP" and "LP" respectively in
CDM 2.10.7 Design Description. Also, add acronyms "HP,""LP,""lSVs" and "IVs" in :'

CDM Appendix B.

CDM Table 2.10.7 should show acronym "MTSVs," not "MSVs" in items 2.b and 2.c as
listed in CDM Appendix B.

:

Delete the word "other" in 2nd sentence of CDM 2.10.7 Design Description.
See attached markup.

GE RESPONSE: |

i
'

GE proposes the following CDM changes in response to these comments:

1. Delete the acronyms LP and spell out the terms at each use.
2. Add the acronyms o Appendix T5$ |.

3. Correct Table 2.10. stems 2b,2c. ' - - - '
|

4. Delete the word "other"in 2.10.7,6 design descriptio[second sentence, j

|
PROPOSED CHANGES i

CDM: See attached
1

.1

|

|

SSAR: None

-
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i

operamon of the mechanical vacuum pumps to ensure the flammable limit of hydrogen
will not be reached. .

!

The MCES has no safety related function (Section 3.2) and, thus, failure of the system |
will not compromise any safety related system or component and will not prevent safe .;

reactor shutdown.
i

Should the system fail completely, a gradual reduedon in condenser vacuum would
result from the buildup of noncondensable gases. %is reduedon in vacuum would Erst !

,

icause a lowering of turbine cycle efficiency due to the increase in turbine exhaust
pressure. If the MCES remained inoperable, condenser pressure would then reach the !

turbine uip setpoint and a turbine trip would result. The loss of condenser vacuum {
incident is dia-M in Subsection 15.2.5.

10.4.2.4 Tests and inspections

Testing and inspection of the system is performed prior to plarat operadon in f
accordance with applicable codes and standards. !

Components of the system are condnuously monitored during operadon to ensure
satisfactory performance. Periodic inservice tests and inspecdons of the evacuadon [
system are performed in conjuncdon with the scheduled maintenance outages.

'

..t....... .~ ,- ru c m . ..

'

10.4.2.5 Instrumentation Applications
t

Local and remote indicating devices for such parameters a pressure, temperature, and ;

flow indicators are provided as required f nitoring the system operadon. Dilution i

steam flow and vacuum pump and SJ distage statusis monitoredin the main !

control room. -

C. , - *

_ Q
10.4.2.5.1 Steam Jet Air Electors g {

Steam pressure and flow is continuously monitored and controued in the ejector steam
supply lines. Redundant pressure controllers sense steam pressure at the second4tage :

inlet and modulate the steam supply control valves up.se.:;; of the air ejectors. The
steam Bow transmitters provide inputs to logic devices. These logic devices provide for i

isoladng the offgas flow from the air ejector unit on a two out of three logic, should the
steam flow drop below acceptable limits for offgas steam dilution. |

'

10.4.2.5.2 Mechanical Vacuum PumpwamW W ;

ressure is measured on the suction line of the mechanical vacuum pump by a pressure

'tch. Upon reaching a preset vacuum, the presure switch energizes a solenoid valve, !

which allows addidonal seal water to be pumped to the vacuum pump. Seal pump |
discharge pressure is locally monitored. Seal water cooler discharge temperamre is i

measured by a temperature indicatipsch. On high temperature, the switch activates j
.a.w ea r ~

f44 8 Other Festwas or Sanom and Posser Conversion System - Amendaent 32

__ _ _ _ _ _ _ _ - _ _
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" Tatdo 2.10.2b Mein Condenser Eveeustion System )b
6
4 : _:;: ;i..;, Tests. ."-4i::: and Acceptance criterle

'
Deelen Commitment ".,:CEx Tests, ." :? ;;; Asseptance Criterlei

.

1. The basic configuration of the MCES is as 1. Inspections of the es-built MCES will be 1. The as built MCES conforms with the
shown on Figure 2.10.2b. conducted. basic configuration shown in Figure

2.10.2b. Mjon
2. When the steem flow drope below the 2. Tests will be conqueted on the as-built 2. The SJAEMvelves close on

setpoint for steem dilution, the Off-Ges MCES using almulated signale for steem receipt of a simulated low flow signal.
System is leolated. flow.

t
3. The vacuum pump le tripped and its 3. Tests will be condtx:ted on the as-built 3. The vacuum pump trips and the discharge e

dl.i.;.eive volveis closed upon receiving a MCES using simulated signals for valve closes upon receipt of a simulated f,
main stoomline high redletion signal. redletion in the mein steamlines. high redletion signal. 4 ;

4. Main control room displays provided for 4. Inspections will be performed on the mein 4. Displays exlet or con be retrieved in the
the MCES are se defined in Section 2.10.2. control room displays for the MCES. mein control room se defined in Section

2.10.2.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT OUALITY ~
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.10.2 CF CAES No. 4 (Continued)

GE RESPONSE: (Continued)
,

First Part of the Ouestion (Continued)

b) To support this CDM change, SSAR Figure 10.4-1 will be modified to eliminate the SJAE .

'
dischar check and isolation valves. (See attached.) in addition SSAR text describing the
isolation unction will be modified to state that isolation occurs using the SJAE spction

y valves. (See attached.) 4-

s. )
Second Part of the Ouestion

a) The cross connection was intended to give a backup to the mechanical vacuum pump
during plant startup by using the B SJAE unit. This is an availability issue unrelated to
plant safety. GE proposes to delete this backupjunction from the SSAR per the attached
markup. This action is being taken because the offgas system is capable of performing this
backupf nction by bypassing the 9 ' clea r .

b) No CDM changes are necessary because it was not intended for the CDM to describe the
mechanical pump backuppnction.

.,,.u.,... 3 . n. .. mav. Momtr nne ..varn,

J
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FEBRUARY 1994 I

ABWR DESIGN CERTIF! CATION
.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

,

I

CDM SECTION AND COMMENT No.: 2.10.2 CF CAES No. 4 ;

NRC COMMENT:
1

Page 2.10.2-6, Table 2.10.26, item 2: The acceptance criteria requires the SJAE discharge
valves to close. These valves are not shown on Figure 2.10.2b. Show SJAEs discharge
valves on the ITAAC Figure 2.10.2b as shown in SSAR Figure 10.4-1. Also, explain why j
one of the SJAE discharge goes to "offgas-A" but not diverted to " turbine compartment
exhaust system" in certain condition in SSAR Figure 10.4-1 (see ITAAC Figure 2.10.2b).

I

i
l

I

l GE RESPONSE:

First Part of the Ouestion |
|

a) GE concurs that minor MCES changes are required in response to this NRC comment to
'

resolve minor SSAR inconsistencies in the MCES/offgas interface. Specifically, GE
proposes the foHowing changes:

1) Table 2.10.2.b; item 2, right hand column changed per the attached. This makes the i
CDM compatible with the offgas isolation described in the SSAR.

(Continued on next page...)

!

PROPOSED CHANGES

CDM: Table 2.10.2b, item 2 per the attached.|

Y
/'

SSAR: See attached markups (Figures 10.4-1 and Section .4.2.

t

p 3 dad -m.
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FEBRUARY 1994
. ABWR DESIGN CERTIFICATION

..

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.10.2 CF CAES No. 3

NRC COMMENT:

Page 2.10.2-4, Figure 2.10.2b:

Valve operators shown are pneumatic, whereas on SSAR Figure 10.4-1, they are motor
operators. P.econcile the type of valve operators used for the valves on piping from SJAEs to
inlet of vacuum pump as shown in ITAAC Figure 2.10.2b.

GE RESPONSE:

GE concurs that there is an SSAR/CDM inconsistency. The SSAR is correct and the CDM
will be corrected in the next revision.

,

I

PROPOSED CHANGES

CDM: Per attached markup.

:

SSAR: None !
;

|

.
:

'
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2.10.1 Turbine Main Steam System |
1

Design Description

The Turbine Main Steam (MS) System, as shown in Figure 2.10.1, supplies steam
generated in the reactor to the turtune, steam auxiliaries and turtune bypass valves. The
MS boundaries are shown in Figure 2.10.1. De MS System does not include the seismic
interface restraint nor main turbine stop or bypass valves.

The MS System:

(1) Accommodates operational stresses such as internal pressure and dynamic I

loads without failures.

(2) Provides a seismically analyzed fission product leakage path to the main
condenser.

(3) His suitable access to permit in-service testing and inspections.

(4) Closes the steam auxihary (SA) valve (s) on a main steam isolation valve

(MSIV) isolation signal. Dese valves fail closed on loss of electrical power to
the valve actuating solenoid or on loss of pneumatic pressure. -

The MS System main steam piping consists of four lines from the seismic interface

restraint to the main turbine stop valves. ne header arrangement upstream of the
turbine stop valves allows the valves to be tested on-line and also supplies steam to the
power cycle ainviluries. g
The MS System is clasnfied as non4afety-related. However, th System is analyzed,
fabricated and enmined to ASME Code Class 2 requirements, huified as non Seismic
Category h*Ww W,hy
Inservice inipection shall be performed in accordance mth ASME Section XI
requirements for Code Class 2 piping. ASME authorized nuclear inspector and ASME
Code stamping is not required.

MS piping, including the steam auxiliary valve (s), from the seismic interface restraint to
the main stop and main turbine bypass valves is analyzed to demonstrate structural
integrity under safe shutdown canhquake (SSE) loading conditions.

He MS System is located in the steam tunnel and Turbine Building.

~

1

kuw Mein steem srnem 2.so.s.,

.
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Main steam piping from the seismic interface restraint to the main stop, main turbine
bypass, including the steam auxiliary valves (s) is analyzed to demonstrate structural
integriry under safe shutdown earthquake (SSE) loading conditions. Refer to
Subsection 3.2.5.3 for seismic classification for the lines. 1

l

1011.2 Power Generation Design Bases )
Power Generadon Design Basis One-ne system is designed to deliver steam from the :

reactor to the turbinegenerator system for a range offlows and pressures varymg from
warmup to rated conditions. It also provides steam to the reheaters, the steamjet air
ejectors, the turbine gland seal system, the offgas system and'the demerating secdon of
the main condenser and the turbine bypass system.

10.3.2 Description -

1012.1 General Description

The Main Steam Supply System is illustrated in Figure 10.51. The system design data is -

| provided in Table 10.SI. The main steam piping consists of four 700A nominal pipe size
diameter lines from the outboard MSIVs to the main turbine stop valves. The four main
steamlines are connected to a header upstream of the turbine stop valves to permit
testing of the MSIVs during plant operadon with a minimum load reducdon.his (-
header anangement is also provided to ensure that the turbine bypass and other main
steam supplies are connected to operating stammlines and not to idle lines. He main
steam process downstream of the turbine stop valves is IDustrated in Figures 10.Sta and -

10.S2b. :

I_ The des' pressure and temperature of the main steam piping is 87.89 kg/cm g and
og } 15.55, respectively, the same. values as the design parameters of the reactor. he

8

mam steam-lines are el-in d as dhcussed in Seedon 3.2.e

A drain line is connected to the low points of each main s**mmline, both inside and
outside the containment. Both neu ofdrains are headered and connected with isolation i

valves to allow drainage to the mein condenser.To pennit intermittent draining of the
steamline low points at low loads, orificed lines are provided around the final valve to
the main condenser.The steam 3ne drains maintain a continuous downward slope from
the steam system low points to the orifice located near the condenser he drain line

i

from the orifice to the conder ser also slopes downward. To permit emptying the drain
lines for maintenance, draint are provided from the line low points going to the ,
radwaste system. !

I
The drains from the steamt nes inside containment are connected to the steamlines i

outside the containment te permit eq=11 ring pressure across the MSIVs during startup
and following a steamline sotation.

so.s4 usin smem suon&Gyemm- Amendmentst
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Table 10.31 Main Ste m Supply Syst Design Data yN
Main Steam Piping j f
Design flow rate at 69Mg/cm a (-17,000,a

and 0.40% moisture,Ib/hr

Number oflines 4

| Nominal diameter 700A

Minimum well thickness, mm 38.1

Design pressure, kg/cm 87.89'
_

Design temperature, *C ' M,

Design cede ASME Ill, Class 2

Seismic design Analyzed for SSE design
loads

I

-

a

d
I%

I

i

|

~

,

|
|

i

|
|
l

.

;

l

i

i

|

w24 Main stum supply system - Amendment 22 |

__



myg ww uyv p -
.-

ACWR sanetentsarerr Anerrens nevert

.

Table 3.2-1 Classification Summary (Continued)

Quality
ouelley Assur.
Group anos

Safet{ Location'
Classi- Require- Seismic

Class ficationdPrincipal Component * rg Catogory' Notes
_ _ _

| 6. Piping including N SC,T B ( (r)-

supports-MSL
(including branch lines
to first valve) from the
seismic interface
restraint up to but not h
including the turbine
stop valve and turbine
bypass valve

7. Piping from FW N SC D E I (ee)
shutoff valve to seismic
interface restraint

8. Deleted

9. Deleted

10. Pipe whip restraint- 3 SC,C B- -.

MSt/FW

11. Piping including
supports-other
within outermost
isolation valves.

a. RPV head vent 1 C A B I (g)

b. Main steam drains 1 C,SC A B l (g)

12. Piping including
supports-other
beyond outermost
isolation or shutoff
valves

a. RPV head vent N C C E -

beyond shutoff
valves

| | b. Main steam drains 2/N SC.T B B t/- (r)
to first valve

c. Main steam drains N SC, T D E (r)-

beyond first valve

Notes and footnotes are listed on pages 3.2-53 through 3.2-60 -

Osssincation of Structures. Components. and Systems - Amenament .12 .1.2 19

.

. _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . - -
- '
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Table 10.31 Main Steam Supply System Design Data O
Main Stsom Piping

Design flow rate at 69.25 kgIcm s 17,000.000 dk
g3

and 0.40% moisture. Ituhr | )
Number oflines 4

j Nominal diameter 700A
:

Minimum wellthickness. mm 38.1

Design pressure h /c 87A86
Design temperature. T

315.h
Design code ASME lit. Class 2 '

Seismic design Anatyred for $$E des' ng
beds

j

:
*

,

i

D

ITM f;
L

Y
hf%t&,d7$GsiJVG ( 9 , *

'' fAC.6 |0. 5-2. ,n
,

2, )IGt6t{ N*[4t[74F l's 3/f. 6 *C, * /N '#84
0

.

O

C38 aie $ssem fecea System - Amew38r

i
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$M[| W = Radwsste Building
,

X = Control Building i

Firewster Pump House *F =

Ultimate Heat Sink Pump House *U, =

Power Cycle Heat Sink Pump House * |P =

[ d. A.B.C.D= Quality groups deRned in Regulatory Guide 1.26 and
i

Subsecdon 5.2.2. The structures, sysums and componenu are !
desiped and construewd in accordance with the requirements !
identified in Tables 3.2 2 and S.S.S. j

!
Qualiry Group Classincadon not applicable to his equipment. j

- =

The quality assurance requiremenu of 105R50, Appendix 5 are fe. B =

'

applied in accordance with the qualiry assurance propun ;, .

descrkd in Chapur 17.
'

;

Elements of 10CmSO, Appendia 5 are generaDy appbed,* E =

commensurate with the imponance of the equipment's fanction.

The design requiremenu of 5eismic CategoryI structures andf. I -=

equipment are applied a desahd in Seedon 3.7, Seismic Desip. '

; ;

The seismic desip requiremenu for zhe safe shutdown |
- =

ennhquake ($$E) are not applicable to the equipment. However, !
the equipment that is not safetyrelated but which could darnage .

Seismic Category I equipment ifits structural inwgrity hiled is |
checked analyticaDy and desiped to assure is integrity under

,

seismic loading resuidag tom the $5L j
!

g. 1. IJnes one inch and smaller which are part of the rescur coolant
presure boundary and are ASME Code secdon m, cans 2 and Seismic

' *

Category 1. 6

>
,._

B. A!!instrumentlines which are connected to the rescar coolant presure |
boundary and are udlined to actuate and monlior safety systems shall be ,

safety can i from the outer isolation valve or the proceu shutoff nfte !

(root talve) to the sensing instrumentadon.
,

5. A!! instrument lines which are conneced to the remeter coolant preuvre ,

boundary and are not udlined to actuate and monitor safety systems shall

i

* Pump House suscsures are evi af the A3 Wit $sandard Plant scope.

jCuseer.esen er sveneres. Comoonena. sw sanome - Amewmen as sris

i
t
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Table 3.21 Classification Summary (Continued)

oueiny
Quality Assur. ;

Group once
'

|

Safetg Classi- Regatro- Solemne
8 me $t' Category' NotesPrincipal Component * Class Location' fisation

] 6. Piping including N SC.T 5 F (r)-

#supports-MSL i

(including branch lines / e p ..

to first vsIvel from the cf 116s. m 8' e'f E !

~ ~ 7 . g g, g, ,seismic interface .

M8 E *restraint up to but not !

including the turbine . s' |
stop valve and turbine
bypass valve

7. Paping from FW N SC D E I (eel
shutoff valve to seismic .

interf ace restraint 1

8. Debted

.. oeio1ed i
B10. Pipe whip tostrsint- 3 SC.C ;--

MSUFW |

)
11. Piping including ;

supports-other ;
'

within outermost
isolation valves

a. RPV head vent 1 C A B i (g)

b. Main steam drains 1 C.5C A B i (g)

12. Piping including
supports-other

beyond outermost ;

isolation or shutoff
valves

a. RPV vent N C C E -

beyondhnoff
; valves

] b. Main steam drains 2/N SC.T B B ll- Irl
to first vetve

c. Main steam drains N SC.T D E (r)-

beyond first valve

Notes anc footnotes are hated on pages 3.2 53 Inteven 3.240 j l

Cass;r.ces.sa ef structures. Cemeenears. saa Krerems - Ameaemear at 3J '8
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FEBRUARY 1994 !

ABWR DESIGN bRTIFICATION
1

GE RESPONSES TO NRC INDEPENDENT OUALITY :

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

:

CDM SECTION'AND COMMENT No.: 2.10.1 TURBINE MSS No. 2

|NRC COMMENT:

'

Reference attached SSAR tables for comments:

a) Table 3.2-1 pages 3.2-19 and 3.2-55.

b) Table 10.3-1 (J6 !

i

:
i

GE RESPONSE.
4 ,

-

a) GE concurs that page 3$19 requires modification and will replace F with E per attached
markup.

b) GE concurs that the 87. 9 value is gauge and will correct the entry.
~

c) GE concurs thatJhe design temperature should be 31f 55'C - ' "i ;;: :: M: .....j.
p n e : */ e s,g r ag g d ,' k

y V 8Jp . 2n -,p M p i
PROPOSED CHANGES

CDM: None f
:

SSAR: Per NRC comments; see attached. |

,-
-

\{f
I,

d5D#
f 1

|

s-
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Figure 2.9.1b Radioactive,W$r"__2:j System
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"
2.9.1 Radweste System

Design Description g , cogou4d/4 dMt
trauffh sy M *,

' ;

'The liquid waste system includes primary.cour=In=ent penetr-*'=4. and inboard a[nd
The Radwaste (RW) System consisu of a liquid waste systemp a solid waste system

outboard motoroperated isolation valves for the high conductreity and low conducavity
waste drains from the lower drywen. The liquid waste system coBeets, treats, monitors,

and either recycles treated radioacdve liquid wastes within the plant or discharEes them
to the environs. The solid waste system sorts, yE-::i monitors and packages

,

processed solid radwastes for shipment to an offsite disposal facility. ,

The RW System is classi5ed as non safety related with the excepdon of the primary

contammentisolation funedon.

The primary containment penetradons and isolation valves are elmenibd as himmir
Category I and ASME Code Class 2. The back Sow check valves in the emergency core
cooling system (ECCS) equipment room sumps we clasdfied as Seismic Category L

The RW System processing equipment is located in the Radwaste Building.

The inboard containment isolation valves are pd from Class IE Division II, and
' M 6di!5Er5 isolation valves are p,.J from Class IE Division L In the RW Systeni,:

independence is provided between Class 1E divisions, and also between the Class IE
divisions and non Class IE equipment.

.

The main control room has control and open/close stanas indicadons for the primary

contammentisoladon valves.

I
The safettrelated electrical equipment that provides containment isoladon, located in
the prunary containment and the Reactor Building, is qualified for a harsh
environment.

The prunary containmentisoladon motoreperated valves (MOVs) have active safety-
related function to close and perform these funcdons under di5erential pressure, Buid

flow, and tempersmre condidons.'

The liquid waste system has one discharEe line which has a radianon monitor. DischarBe
Sow is terminared on receipt of a high radiadon signal from this monitor.

yansf4e
The radioacdve drain 6igggE*5 system in each divisional area chhe ECCS pump
rooms and the Control Building are physicaDy separated from drains in the other
dmsions. Figures 2.9.la and 2.9.Ib show the basic system configuration and scope.

1s.s.snuwman s,mem

2_ _ . .-
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CastDiff Dif IRC CDitDTS ON IIAAC |
1

|
2.9.1 - RADWASTE SYSTDI C#9 B T F4:-

,

The aspects of the radioactive drain transfer system which deserve Tier 1
{treatment are adequately addressed in ITAAC. Specifically:
i.

The purpose of the system is identified (though not explicitly)d either
1. . The.

system, "The lievid waste system collects, treats, monitors, an
!recycles treated radioactive liauid wastes within the plant at !

dinhamer them to the envirene. ;

2. The containment isolation valves (CIVs) are safety-related and seismic !
Category I.,,,

3. The backflow check valves which prevent fleeding in more than one
division of the ECCS pump rooms are seismic Category I. ;

' 4. Each systes is divisionally separated.

These are the key aspects of the system that should be identified and verified '

.

in Tier I. However, there are some other problems in both the SEAR and Tier I *.

editch sho61d be addressed. They''re discussed below.
,

>

1sAR AND TIER 1 MODIFItaTf0N1 yyy 8 M
2. The SSAR calls the system the " Radioactive Drain Transfer Sys (SSAR

Section 9.3.4) while the design description (This discrepancy should be
,

00) calls it the
" radioactive floor drain collection system."
corrected in the DD.

'

2. The DD should clearl state that the radioactive drain transfer system [wis part of the liquid waste management system. Aan vis m . !
.

3. There are several discrepancies between the Tier I figures and the P&ID
,

for the sump arrangements in the control and reactor buildings:

Only 2 LCW sumps are shown in Fig. 31.2-2, sheet te when there 4 AtME5 #6a.
should be 2. p g gra0 4 - ;

,

b. Fig.11.1-2, sheet 3 doesn't identify the drywell NCW dump to the NAt NO31 :
common header. gg ,

Fig.11.1-2, sheet 7 doesn't identify the NCW dumps from sumps C,0 deg. susc.
;

and E. ALL Lfhde2. urb #Ch/ }.0fMPS od f .# p2.
{

'

Fig.11.2-2, sheet 36 shows or.ly I control butiding ks Eta of #rt ress.

3 and Fig.11.2-2, sheet le should clarify that there are control #b cW4 ;building g ang not .1ast one sump. AE2,
,

1
-

E. The Tier ! DD or figures should clarify between LCW and HCW sumps 4 Nff33 |(how many of each and where they're located). p
.

T O ar se,; . ... -. . . . . .

,_ _ , . - - ._--
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ABWR DESIGN CERTIFICATION

GE RESPONSES TD NRC INDEPENDENT OUALTTY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2. d . / . [1W6 h.d '

.

NRC COMMENT: :

,
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:

!
,
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FEBRUARY 1994 |
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.9.1 RWS No. 4

NRC COMMENT:

HC W4-LC W :

j Features of the radioactive drain transfer system should be discussed in 2.9.1. "_ ....J. 2f
'

i

!

i

GE RESPONSE:

GE believes that important characteristics of the LCW and HCW containment penetration /
isolation are already discussed in Section 2.9.1 and no further material is needed. The existing
material identifies valve types, seismic classifications, ASME code class, Class 1E
configuration / separation, MOV testing and MOV qualification. -

Note: This response is based'on[qs*4 AM D we') .

c. _ H:d : :p ' 1 QC eunderstanding that additiohil com~ments will'bElssued shonlj. ' g,m,rgats. ,lt is OE's.,.,n,

i

PROPOSED CHANGES

CDM: None

|
'

|
:

i SSAR: None
;

,

.

,

I

- - - _ . _ _ _ _ _ _ . . _ _ _ - _ __ - - - _ . - . - - - _ - . _ - - _ _ _ _ _ __
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ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

|
-

.

CDM SECTION AND COMMENT No.: 2.9.1 RWS No. I

NRC COMMENT: j

l

|
'Ihe valves listed in SSAR Table 6.2-7, Containment Isolation Valve Information Radwaste

i
System, are shown on Figures 11.2-2, sheets 29 and 31 of 36. GE deleted these figures in

i

Amendment 33. However, the staff understands the figures will be readded. GE should
correct SSAR Table 6.2-7, page 6.2-165 to refer to these figures. F-103 and F-104 are HCW (H20, not LCW H20. Also, page 6.2-122 entry page should be 6.2-165.

i..

.

!

GE RESPONSE: j
:

GE concurs that SSAR changes regarding HCW/LCW valve assignments are necessary and !
'

will include them in the next SSAR amendment. In addition, Amendment 34 will include the
ifull complement of RWS documents.

* * ' ] -..e*a
, f nem L.* *aoleteta== urasn transfer st.es* , 3 7t k :

.

- -.- s a.-.-. ........... .c, ,

i

PROPOSED CHANGES |
,

CDM: None

|
.

i

SSAR: Per above response. |

|

|

.

;

I !i

1
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| The fuel assemNy is designed to ensure that ' e fuel damye would not resultin
' prescribec@*

the release of radioactree materials in excess i

j #pt The fuel assemWy is comprised of the fuel bundle, channel and channel fastener.
| The fuel bundle is comprised of fuel rods, water rods, fuel rods conmining burnaNe

| neutron absorber, spacers, springs and &W end fittings.

The following is a summny of the principal design requiremena which must be met by
,

the fuel and is evaluated usmg methods and criteria to assure thac'

! | (1) Fuel rod failure is predicted not occur as a result of normal operadon and
andapated operational occurrences.

(2) Control rod insertion will not be prevented as a result of normal operadon,
andapated operational occurrences or pa=da'-d =rh .t

i
,

(3) The number of fuel rod failures wiH not be underd=='ad for postulated
j

accidens.

(4) Coolability wiU be maintained for a!! design basis events, including seismic andI

|
' LOCA evenu.

(5) Specxfied acceptaNe fuel design limia (thermal and mechanical design limiu)
wiD not be exceeded dunng any condition ofnormal operation, including the ,

effecu of anticipated operational occurrences.
|

(6) In the power operuing ranges, the prompt inherent nuclear feedback
characteristics will tend to comp '- for a rapid increase in rescavity.

(7) The reactor com and associated coolant, control and protection systems will
be designed to assure that power Wm' ions which can result in conditions
exceeding specified acceptable fuel dengn limia are not possiNe or can be
reliaNy and readily detected and suryn cd.

.

LL1.L2*

Nucteer Fuel

- _ - _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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FEBRUARY 1994 i
'

ABWR DESIGN CERTIFICATION
'

a

GE RESPONSES TO NRC COMMENTS ON i
SSAR AMENDMENT 33 AND CDM REVISION 2 i

,

|

|CDM SECTION: 2.8.1 NUCLEAR FUEL

NRC COMMENT:

Design Description- Delete the first sentence starting: "Ihe fuel assembly.. 100", since this :
refers to 10 CFR 20,50 and 100.

1
;

i
,

3

-
,

.

COMMENT TYPE: 3 !

GE RESPONSE:

GE believes the ' deletion suggestion in this mnment has been superceded by more recent
NRC staff input to GE regarding this sentence in Section 2.8.1. This later input is shown on
the attached markup and will be implemented by GE in the next revision of 25AS447. !

i. . . .

. - --- - - ; ;, ;, ., . . . , . . . . . . .
.

,
.

,

!

1

PROPOSED' CHANGES !

CDM: See atteharf j

|

r
* Am O_A ~ '

SSAR: 9 rhge l

kon .

.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION '

I

EtESPONSES TO NRC INDEPENDENT OUALTTY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

,

:

CDM SECTION AND COMMENT No.: 2.8.1 NUCLEAR FUEL NO. N/A

NRC COMMENT:

In the Design Description, $lete the first sentence starting: "The fuel assembly .. 100," since
this refers to 10 CFR 20,50 and 100.

.

'

..

GE RESPONSE:

GE concurs that references to 10CFR requirements should be deleted from 2.8.1. See earlier
response for revised wording suggested by NRC staff (attached).

, , ,.

PROPOSED CHANGES

CDM: Per attached response.

SSAR: None

.
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!

!
saaeseo m s 3,y |

ASWR v 't ' ses d.nts.awre 4misasparr j
;

;

!
t

silencer condition inspection are included in the diesel generator inspection |
procedure.

S.5.9 Suppression Pool Cleanup System .

"

9.5.9.1 Power Generation Design Bases '

The primary function of the Suppression Pool Cleanup (SPCU) Sys'.em is to provide a i

continuous punfying water treatment of the suppresson pool. During normal plant
.

3operation, the SPCU is designed to recirculate apprommately 250 er /hr ofsuppression !

pool water through a Fuel Pool Cooling and Gennup System filtewieminerahner.

The SPCU Systein also fills the upper pools from the suppressiori pool dunng ai

refueling outage. |
-

,

9.5.9.2 System Description

Except for the pnmary conminment penetradons, the SPCU h a non safety < elated ;

system designed to provide a condnuous purifymg water treatment of the suppression -

pool. he system removes various impurities by filtradon, adsorption, and ion ex^=ge
,

processes. T}ie system maintains the water quality in the suppression pool at a quality ;

equal to that of the fuel and equipmentpools.Waterqualitylimis for these upper pools
are specified in Subsection 9.1.5.2.

<

ne SPCU System can provide makeup to the fuel pool and the surge tanks of the RCW
,

System as a backup to normal makeup supplied by the condcasate system.

'
The SPCU System also provides water from the suppresdon pool to the upper pools
before a refueling outage.

sThe system draws water from the suppression pool through a single 250 m /br pump,
and directs flow to either the fuel pool seismic makeup line or to a connecdon to the
filter demineraliser that is part of the fuel Pool C#g and Cleanup (FPCU) System.
Wateris returned from the filter demineraliser and directed to the suppression pool or

O
-

the upper pools via the dryer /separatopt.

1 In the event of a LOCA, the SPCU System funcdon is automadcaDy terminated to
accomplish containment isoladon. Containment isoladon valves are provaded with
Class IE power.

"

| ne SPCU System, consisting of piping, valves, and instrumentation,is shown in

| Figure 9.51. De system has no unique ma,)or componena.

J

$

i

Other AumpietySyswms- Amongmoeraf 9.547

. . . - - . - - - - . _ - - - _ . .- - -_
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List of Acronyms (Continued)
,

CHRS Containment Heat Removal System

CIS Containment Isolation System
CIV Combined Intermediate Valve
CLOC Closed Loop Outside Containment
CO Condensation Oscillation - --

'COL Combined Operating License '
,

~

CPDP Core Plate Differential Pressure / q s

CRD Control Rod Drive

CRDH Control Rod Drive Hydraulic (Systemp btAr( f(
CRGT Control Rod Guide Tube !

-- - - . -]CTG Combustion Turbine nerator

CUW Reactor Water Ceanup System
CWS Ctreulating Water System
DRAP Desigri Reliability Assurance Program
D/F Diaphragm Moor .

DAW Dry Active Waste

DBA Design Basis Accident

DBE Design Basis Event -

b #
.'DC Design Certi5 cation '

DCS Drywell Cooling System
.

DCV Drywell Connecting Vent
DEGB Double-Ended Guillotine Break
DEPSS Drywell Equipment and Pipe Support Stru
DOF Degree of Freedom

;
DOI Dedicated OperatorInterface

,

DQR Dynamic Quahfication Report
DTM DigitalTrip Module
DTS Drain Transfer S tem
DWM Demineralized Water Makeup (System)

,

E/C Erosion / Corrosion
EBVS Electrical Building Ventilation System
ECCS Emergency Core Cooling System ~

ECLL Electric Room Combustible Loading Limit
ECP Engineering Computer Program
EDGS Emergency Diesel Generator System

EDM Electrodischarge Mehining

'4ii Lier of Acronyms- Amendmerrt 31

_ - _ _ _ - _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ - - _ _ _ _ _ _ - . __ _
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FEBRUARY 1994
.. .v 3BWR DESIGN CERTIFICATION

GE RES: DNSES TO NRC INDEPENDENT QUALITY
REVIEW G: 0UP COMMENTS ON THE CDM AND SSAR

,

CDM SECTION AND COMMENT No.: 2.6.3 SPCU No. 5

NRC COMMENT: .
-

.. . .. . ..
- u.- . -

SSAR Section 9.5.9, page 9.5-57, add acronym (D/S) after. dryer / separator..' ,,,'
.. ,_.

|
., .

;

. . . . .......: . .. .

. . .. .. . . .

- e *t ..

. . . . . .

I

'

GE RESPONSE: ,

!

cc ? ( tuto C.Mb LV ' || l* ciudt. 0e
8L i-

.

[, [ ,

b 34f 3 - % ./bl. /1sv11 M -
.

..en nn wn de mamta2neo ror ad o-swn ops ewnta. .. cmome mmut eo ;

:
,

PROPOSED CHANGES

CDM: mob (

b eTbMSSAR: *

.

-

Q4 |
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Pf4 MARY CONTAINMENT TO
7

. [ 7 RCW SPCU
l f
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u
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f j | j *

|
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| 3 ! ?
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'
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3
S |I
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/ SUPPRESSION / .

j POOL f
/ / 2 3 )
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-- __

P TO FPC -f j ,

p / M FILTER DEMINERALIZERg

MY///////////
f CST N ) >6 % SPCU FPC

3HPCF SPCU
3

3
,

.

NOTES:
g
O

S 1. THE INBOARD CONTAINMENT ISOLATION VALVES I
3 ARE POWERED FROM CLASS 1E DMSION 11 AND $.,

4 THE OUTBOARD CONTAINMENT ISOLATION VALVE

; y IS POWERED FROM CLASS 1E DMSION L g

! Figure 2.6.3 Suppression Pool Cleanup System f !

,

. - _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ - - _ - _ _--_- --_ _ __ _ ______ _ ___ _ _____ _ ____ _ . _ . _ _ _ _ _ _ _ . _ _ _ . . _ _ _ _
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FEBRUARY 1994 |
ABWR DESIGN CERTIFICATION !

!
GE RESPONSES TO NRC INDEPENDENT QUALITY i

REVIEW GROUP COMMENTS ON THE CDM AND SSAR |

|

CDM SECTION AND COMMENT No.: 2.6.3 SPCU No. 3 |
>

NRC COMMENT: |

Figure 2.6.3: Change " SURGE TANK" to " SURGE TANKS." !
i

i

(
;

i

!

!
!

GE RESPONSE:

GE concurs and will include this change in the next version of 25A5447.

;

!

I
t

!
!

!

.

;

!

PROPOSED CHANGES

CDM: Per NRC comment; see attached. !
!
)

|

! !
'

!
|

SSAR: None |
!

!

!
:

h.

!

!
|

|
!

. ._. _ . . _ _ _ . . _ - - I-
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2.8.3 Suppression Pool Cleanup System

Deelan Descr(ption

The Suppression Pool Ocanup (SPCU) System removes pardculates and dassobed
impurities from the supptission pool by circuladng suppression pool water through the "

Fuel Pool CMg (FPC) System water treatment equipment. The SPCU System abo i
'

.

] provides a source of makeup water to the spent fuel storage pool and the Reactor {
Building Cooling Water (RCW) System surge tanks using either the suppression pool or

'

densate storage tanDwater via the High Pressure Core Flooder (HPCF) System
,

supply piping. Figure 1.6.5 shows the basic system con 6guration and scope. :

h !
f

b('?
Except for the primary containment penetradon and isoladon valves, the SPCU S= stem i
is classi5ed as non safety related. j

;

The SPCU System piping and componens, as shown on Figure 1.6.5, are classified as ,

Seismic Category I. Figure 1.6.5 shows ASME Code class for the SPCU System piping and - !

components.
>

The SPCU System is located outside the prunary containment in the Reactor Building. |
!

; The inboard containment isoladon valves are powered from Qass 1E Division II, and j
the outboard comsinment isolation;vahe is p.ed from Qass GE Divison I; lar the "- j

SPCU System, independence is primded between the Osss IE dreisions, and also |
between Class IE divisions and non Class IE equipment. j

i

The main control room has control and open/close status indicadon for the
containmentisolation valves. |

:

The safety related electrical equipmentlocated outside the primary containment in the |
Reactor Building is quahfied for a harsh environment. |

'|
The motor operated valves (MOVs) for containment isoladon, shown on Figure 1.6.S
have active safety related funcdon to close and perform this funcnon under differential j

pressure, Suid Bow, and temperanare condidons. i
;

i

The check valve (CV) for containment isolation shown on Figure 1.6.5, has acave safety- |
related function to close under system pressure, Suid flow, and temperature conditions. j

.

Inspections, Tests, Analyses and Aeoeptance Criteria :

Table 1.6.5 provides definition ofinspecnons, tess, and/or analyses, together with
associated acceptance criteria, which will be undertaken for the SPCU System. ;

!
.

summmion rear cuenuo speewn 1s.s.s
,

!

. - _ _ ._ _ _ _ . _ _ _ . _ _ _ - . . _ _ , , - _ , _ _ , - _ . . _ _ _ , ,.... _
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

. . .

CDM SECTION AND COMMENT No.: 2.6.3 SPCU No.1

NRC COMMENT:

Page 2.63-1 first paragraph: add acronym (CST) after condensate storage tank. |
!

;

;

I

:

GE RESPONSE: !
-

t

GE concurs and will include this change in the next version of 25AS447.
,

4

de' f ep % * ** d 's * ff j !

f

;

'

PROPOSED CHANGES
i

CDM: Per NRC comment; see attached.

!

!

SSAR: None :

,

h
;*

i

|
!
,

!
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C
4 af a core. The temperature of th- fuel pool water may be permitted to rise to '

pproximately 60*C under these conditions. Dunng cold shutdown condidons, ifit
appears that the fuel pool temperature will exceed 52*C, the operator can connect the9

'n FPC System to the RHR System. Combining the capacides enables the two systems to
y keep the water temperature below 52*C. De RHR System will be used only to

/ supplement the fuel pool cooling when the reactor is shut down. De reactor will not
,

be started up whenever portions of the RHR System are needed to cool the fuel pool,

h These connections may also be utihred during emergency condidons to assure cooling i

of the spent fuel regardless of the availability of the FPC System. De volume ofwater in
the storage pool is such that there is enough heat absorption capability to allow

;

, sufficient time for switching over to the RHR System for emergency coohng. !
~

Dunng the initial stages of refueling, the reactor cavity communicates with the fuel r

pool, since the reactor well is flooded and the fuel pool gates are open. Decay heat !f removal is providedjointly by the RHR and FPC Systems and the pool temperature kept
below 60*C. Evaluation studies concluded that after 150 hours decay followmg ;

shutdown (fuel pool gates open), the combined decay best removal capacity of the
!

l-RHR and 1-FPC heat exchangers (single active failure postulated) can keep the pool {;

[ temperature well below 60*C. The RHR-FPCjoint decay heat removal performance |
-

M ~d evaluation is shown in Table 9.1-12. !.
* '

The 60*C temperature limit is set to assure that the fuel building environment does not
exceed equipment environmental limits.

,

k g The spent-fuel storage pool is designed so that no single failure of structures or
g equipment wdl cause ia= hili y to:

.

N t i

(1) Maintain irr=&=rM fuel submerged in water

3 (2) Re estabhsh nonnal fuel pool water level

!

(3) Remove decay heat from the pooly.

N In order to limit the possibility ofpool leakage around pool penetradons, the pool is
lined with stainless steel. In addition to providing a high degree ofintegrity, the lining !
is designed to withstand possible abuse when equipment is moved. No inlets, outlets or |
drains are provided that might permit the pool to be drained below a safe shielding ;

- Anes extending below this level are equipped with siphon breakers, check valves,
or other suitable devices to prevent inadvertent pool drainage. Interconnected
drainage paths are provided behind the liner welds. These paths are desiped to:

i

(1) Prevent pressure buildup behind the liner plate ;

;
!

9.r.rt FuelStorepe and Nandling ~ Amendment 3r
,

!
:. .

!

- -. _ _. _ - - _ . , __ .__
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ABNR caransdoesinanason\st |
!

2.6.2 Fuel PoolCoc, ling and Cleanup System
]

Design C:::$ ^'=a ;

The Fuel Pool Cooling and Cleanup (FPC) System (Tgure 2.6.2) removes decay heat :

generated by the spent fuel assemblies in the spent fuel storage pool. The system also

maintains the water quality and monitors and maintains the waterlevel above the spent
fuel in the spent fuel storage pool. Hgure 2.6.2 shows the basic FPC Sptem !

con 5guradon and scope. :

:

The FPC Sptem is clasnSed non<afety related, except for piping connecdons and
valves for safety-related fuel pool makeup and supplemental c~ hg by the Residual
Heat Removal (RHR) System.

:
4

The safety related makeup water source for the spent fuel storage pool is prwided byj
; the RHR System, which pumps suppression pool water to the FPC System.
! '

: The FPC System components, with the exception of the Elter/deminerahzer unit, are, ;

j class Sed as Seismic Category L Figure 2.6.2 ahows the ASME Code class for the FPC
'

'
System piping and components. '

|
| The IPC System is located in the Reactor Building. i
: .. .n. .. . ...,,w.me... .:.rc nw.m. .. nnwm.o nnm m., w e w.mn , . - ene

i

; He FPC System has parameter displays in the mam control room for instruments j
*

shown on Hgure 2.6.2.
'

'
!

The check valves (CVs) shown on Figure 2.6.2 have acme safety related functions to I

.\ open, close, or both open and close under system pressure, Suid Sow, and temperanut j
condidons.

|
'
.

The piping and components of the FPC System at the suuion side of the- RHR System I

Ifrom the upstream isolation valve have a design pressure of 28.8 kg/cm g for
,

intersystem LOCA (ISLOCA) condidons. j

i
Inspectioras, Tests, Analysee and Acceptance Cdterie i

i
Table 2.6.2 provides a definition of the inspections, tests and/or analyses, together with ;

., assocsated acceptance criteria, which will be undertaken for the FPC System. j
\ - .. _ .. %,, !

f ( f$ Y |0 ffA

cne nu.Hom ( inth, obt kaa < stW pi p%o

locJe( I: Mow ( 3 m. Noo !

i m . - pomtw w ,.a es
re

,re., e ,,-e, - en c w-c-

brup_ twyje.c, .. /
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ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.6.2 FPCU No. 6
:

NRC COMMENT:

Piping penetrations and arrangements of piping connected to the pool are configured to ensure
that the pool is not drained below a minimum level of water above the stored spent fuel in the
event of a pipe break, or inadvertent operator action, or siphonic action.

GE RESPONSE:

GE concurs that this issue needs to be addressed and proposes the following changes:

1. Add an entry to the 2.6.2 desigru. m pt.'oey '* " " Y
.... .,%per the at markup. This entry addresses

#'se : k. .
" ~he pipTn%::qq elevation aspects of this .GE believes this addition coupledt

with the check valve and configuration information already on Figure 2.6.2 represents
appropriate CDM treatment of the fuel pool drainage issue.

.

2. Modify SSAR Section 9.1.3.3 per the attached markups. These SSAR changes are ;

necessary to support the proposed additions to the CDM.
,

PROPOSED CHANGES

CDM: See attached markups.
|

1

SSAR: See attached markups. !

:

.

||

|
| |
|
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FEBRUARY 1994
ABWR DESIGN CERTIFICATroN

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.6.1 RWCU No. 5

NRC COMMENT:

Certified Design Material Table 2.6.1 in ITAAC:

Item 3. - change "non-IE" to "non-Class IE".

Item 5a provided the closure time of <=30 see for two of the three containment isolation
MOVs, whereas SSAR Table 5.4-6 requires all three MOVs te close within a time constraint
of <30 sec. Should be revised to reflect a closure time of <30 seconds.

.

GE RESPONSE:

1. GE agrees to the Class 1E change.

2. Ge does not agree to the time-related change. The CDM has consistently used the " equal,

| to or greater /less than" symbol for valve operating times. This is not technically
| incompatible with the SSAR use of the " greater or less than" symbol without the equal

term. Consequently, GE proposes no symbol-related changes in response to this NRC
-

comment. /HTetr of SCAG S77treneX 15 .:![, cbM is most Pnsse,
60T bot?f sS,tg.+cM 4er corJue:r.

PROPOSED CHANGES

CDM: See attached.

SSAR: None

.
>

.
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FEBRUARY 1994
ABWR DESTGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT GUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.6.1 RWCU No. 4 (Continued) i

GE RESPONSE: (Continued) edIG( A8al((orr d , yoe
b) e -$ the pipe classification in the line to the RW per the pipe I gth between the

( last valve and the system boundary (CUW-RW). The lines ~ d the boundary are
f not meMapiping but are just interface arrows; this interface arrow,

y connection has been used throughout the CDM and GE plans no changes.y z t

yOS 6er does ser
c)A o not deleyte t e RW-CUW interface as suggested by NRC. It is correct as-is. (A

.

D
_

section of this piping is in the CUW system.)

[A MC acronym in Appendix B.

B. SSAR Finure 5.1-3
GC kas dal' AlpedC.

a) Do not change the FE Venturi. See above item A(a).

b) GE concurs that valve numbers F071, F070 are duplicated. This will be corrected in
the next SSAR amendment. '

c) GE agrees that the column heading should be changed to em from inches.

C. SSAR Figure 5.4-12

a) GE agrees to both NRC suggested changes (i.e., use 135mm and correct the interface
tag).

!

.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.6.1 RWCU No. 4

NRC COMMENT: ;

Reference attached markup of Figures 2.6.1,5.1-3, and 5.4-12 for comments.

. ;

GE RESPONSE:

GE proposes the following in response to these comments.

A. Firure 2.6.1 CDM

a) Leave the FE Venturi as-is. This is common use throughout the BWR and represents

device.[hSTMM (DEMff& W W FefL thtM Ma dual- u'nction flow measuring device based on a Venturi and a flow restrictionk FL.oW RA6ntion
(Continued on next page...) yo @ gg'3b,

SSAd CY/r16st Fog ve#rvati Av.-so SwPgesswrs Ftew gastrien

PROPOSED CHANGES

CDM: Per above response. (See markup of Figure 2.6.1 attached to NRC comment 2.6.1
No. 3.)

SSAR: Per above response.

!

~

54
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The CUW suction line is provided with a flow restrictor which provides flow restricting
and flow monitonng functions. Maximum throat diameter is 155 mm.

e reptorvessel trom he drain eis co to tb onpi ing'

by tee. e cen of co 'on is t eleva n at mm

the 2te e of e e1 o e 'de ge sm>=en

The CUW piping and components downstream of the blowdown valve leading towards
f

the Radwaste System shown on Hgure 2.6.1 have a design pressure of 28.8 kg/cm g for

intersystem loss of-coolant accident (ISLOCA) condidons.

Inspections, Tests, Analyses and Acceptance Criterin

Table 2.6.1 provides a definition of the inspeedons, tests, and/or analyses, togetherwith
assocated acceptance criteria, which will be undertaken for the CUW System.

.

nescror wowe cuenup sawm21s.2

.
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Figure 1.7-3 Graphical Symbols for Use in Electrical SLDs (Sheet 3 of 4)

CTG Combustion Turbine Generator
,

l

J

Motor Gerarator

Ground

4

M/C, P/C Switchgear Ground

/T17 1

Transformer Ground

T

Overload / Protection Devices

Magnetic Overload Device

.

] Thermal Overload Device
,

l

lb |
Electrical Protection Assembly

|
__

-
,

! !=
.

l

.

1734 Drawings - Amendment 34
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Figure 1.7-3 Graphical Symbols for Use in Electrical SLDs (Sheet 2 of 4)

Speciat

Circuit Breakers / Disconnect Devices

Main Generator / Switchyard Circuit Breaker

i

Metal Clad Switchgear Circuit Breaker (Drawout
+ o @.-)>- Type)

A.

O
h Air Circuit Breaker (Drawout Type)

|

YO

Y

Isolated Phase Bus Disconnect Link, ,

- -

O
Disconnect Switch

Generators

MAIN Main Plant Generator
GEN

I

Diesel Generator

|

|or. ino,-am nan.nr as s3 33

:

|
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Figure 1.7-3 Graphical Symbols for Use in Electrical SLDs (Sheet 1 of 4)

Transfcrmer
,

,______ .______

g g p g, Three 1e

.______. ______,

Three winding - 3e

f

Two winding - 3e or 1e

Two winding - 3e

T -

b

.

Two winding - 3e center tap ground

- :
..

Note: Symbol in transformer - winding connection type i.e.

Star ,

|
.

Delta

I '32 Drawings - Amendment 34
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ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.12.1 EPDS No.10

NRC COMMENT:

In response to comment No.17 made during the pilot review, GE stated the proposed changes
would be made post-amendment 33. This comment is being made to encourage follow-up on
that specific item which is the legend in the SSAR for electrical symbols.

GE RESPONSE:

GE understands this prior commitment and will include the promised changes in the next
SSAR amendment. Thanks for the reminder. ,

I
l

|

1

!

l

!

'

PROPOSED CHANGES

CDM: None

SSAR: Add electrical symbols list. |

) i

i

s

A
/~

!
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3
8A Miscellaneous Electrical Systems

SA.1 Station Grounding and Surge Protection

SA.1.1 Description

ne elecrical grounding system is comprised of

| (1) An insuument and computer grounding network h$f>,
(2) An equipment grounding network for y., ding electrical eqmpment (e.g. /

switchgear, motors, disuibudon panels, cables, etc.) and selected mechanice
componene (e.g. fuel tanks, chemical tanks, etc.)

(3) A plant grounding grid |

(4) A lighming protecdon network for protection ofstructures, transformers and
equipment located outside buildia: = |

ne plant instrumentadon is grounded through a separate la=1='M radial grounding
system comprised of buses and insulated cables. De instrumentadon grounding
systems are connected to the stadon grounding grid at only one point and are insulated
from an other grounding circuits. Separate instrumentadon grounding systems are
provided for plant analog i.e., relays, solenoids, etc.) and digital instrumentadon
systemt

he equipment grounding network is such ibt all major equipment, structures and
emnh are grounded with two diagonaDy oppe.c ground connecdons. The ground bus
of au switchgear assemblies, motor control centers and control cabinem are connected

to the stadon ground grid through atleast two paraDel paths. Bare copper risers are
furnished fer an underground electrical ducts and equipment, and for conneccons to
the grounding systems within buildings. One bare copper cable is instaBed with each
underground electrical duct run, and aH metallic h J we in each manhole is
connected to the cable.

A plant grounding grid consisting ofbare a12per cables is provided to limit nep and
touch potentials to safe values under all fault condidons. De buried grid is located at
the switchyard and connected to systems within the buildings by a 500 MCM bare
copper loop which encircles au buGdings (Figure SA 1).

Each building is equipped with grounding systems connected to the stadon grounding
grid. As a minimum, every other steel cohunn of the b'diding perimeter win connect

,

j direc.tly to the grounding grid.

He plant's main generator is grounded with a neutral grounding device. De
impedance of that device wiD limit the ==rimum phase current under short. circuit

asenessa seamastsraeme-Amensw=nrar a4.:

,
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9 Table 2.12.1 Electric Power Distritmtion System (Continued) b
9

f Inspeettens, Tests, Analyses and Acceptance Criterte
,

Design Commitment inspeettens, Tests, Analyses Acceptance Celterle h
22. The EPD System suppHee en operating 22. Analyses for the as-built EPD System to 22. Analyses for the as-built EPD System exist *j

voltage et the terminals of the Class 1E determine voltage drops will be and conclude that the snelyzed operating
utillretien equipment that is within the performed. voltage supplied at the terminals of the
utilfretion equipment's voltage tolerance Class 1E utillretion equipment is within
limits. the utillretion equipment's voltoge

tolerance limits, as determined by their
$tusbwet*, "***P'''' '''I"98-

23. An electrical gr system le 23. Inspections of the as-bcIlt EPD System 23. The as-built EDP System
provided for ( Instrumentation, control, plant Grounding and Lightning Instrumentation, control, and computer
and comput systems. (21 electrical Protection Systems will be conducted. grounding system, electrical equipment
equipment chgear, distribution and mechenical equipment grounding
panels, and motors) and (31 mechenical system, and lightning protection systems
equipment (fuel and chemical tanks). provided for buildings and for structures @

gLightning protection systems are and transformers located outside of the
provided for buildings and for structures buildings are separately grounded to the y

and transformers located outside of the plant ground grid. ?
buildings. Eedi grounding system and i,
lightning protection system is seperately
grounded to the plant ground grid. -

24. MCR eierms, displays and controle 24. Inspections will be conducted on the MCR 24. Displays and controls exist or con be
provided for the EPD System are os eterms, displays and controls for the EPD retrieved in the MCR se defined in Gection
defined in Section 2.12.1. System.' 2.12.1.

25. RSS displays and controle provided for 25. Inspections will be conducted on the as- 25. Displays and controle exist or con be
the EPD System are es defined in Section built RSS displays and controls for the retrieved on the RSS es defined in Section
2.12.1. EPD System. 2.12.1.

.

j .

I e

1 !
.
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Table 2.12.1 Electric Power Distritation System (Continued)" b
| X :;.:;::tL,e, Tests, .* ._:i:n and Acceptance Criteria %

Design C2.. " . . - . ^ . "- :. :: L. ., Tests, Analyses An=,-tance Crfterla 33i

| 8. Medium voltage M/C switchgear, low 8. 8.
l voltage P/C switchgear, with their

respective transformers, and MCCs, and a. Analyses forthe as-built EPD System Analyses for the as-built EPD Systema.
their respective switchgear and MCC to determine load requirements will exist and conclude that the capacities
feeder and load circuit breakers are sired

be performed. of the Class 1E switchgear, P/C i

j to supply their load requirements, transformers, MCCs, and their

|
respective feeder and load circuit
breakers, as determined by their
nameplate ratings, exceed their
analyzed load requirements.

b. Tests of the as-built Class 1E M/C and b. Connected Class 1E loads operate in
P/C switchgear and MCCs and their the ranges of 9% to 10% above and
respective load circuit breakers will be 9% to 10% below design voltage.
performed by operstlog connected
Class 1E loads in the ranges of 9% to
10% above and 9% to 10% below "
design vohage.

.F
_

- .

WQ'FZ7/nf/1?"'"M8-
8-

a. Medium vouage wyc ar, low a. Analyses for the as-built EPD System a. Analyses to the as-bunt EPO Systemvoltage P/C switchgen MCCs, are to determine fault currents will be exist and c nclude that the Class 1Erated to withstand fault currents for performed. switchges nd MCC, currentD the time required to clear the fault
h from its power source, capacities exceed their analyred fault

currents for the time required, as*

f determined by the circuit interrupting i

.e, device coordination analyses, to clear
<

the fault from its power source.
k
a $
ii a
3 T=

-

er G q
**4s

.
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Class IE medium voltage M/C switchgear and low voltage P/C switchgear and MCCs are
identi6ed according to their Class 1E dmsion. Class IE M/C and P/C switchgear and ;

MCCs are located in Seismic Category I structures, and in their respecove dmsional
areas.

,

i

Class IE EPD System cables and raceways are identiSed acconting to their Class IE i
dmsion. Class IE divisional cables are routed in Seismic Category I structures and in i
their respective dmsional raceways.

i

Harmonic Distortion waveforms do not prevent Class IE equipment from perfonning -
their safety functions. |

:

The EPD System supplies an operating voltage at the terminals of the Class IE ' !.
utilization equipment thatis within the utilization equipment's voltage tolerance limits. !w ,Gwas,
An electrical grounding system is prwided fo (1) instrumentation, control, and I

computer systems, (2) elecaical equipment 'tchgear, disaibudon panels, and
'

motors) and (3) mechanical equipment (fuel and chemical tanks). Lightning j
protection systems are provided for buildings and for structures and transfonners i

located outside of the buildings. Each grounding system and lighming protection i

system is separately grounded to the plant ground grid. 1

The EPD System has the following alarms, displays and controls in the MCR: f
!

(1) Alarms for degraded voltage on Class IE medium voltage M/C switchgear. ;

;

(2) Parameter displays for PMG output voltage, amperes, watts, vars, and
frequency. |

!

(3) Parameter displays for EPD System medium voltage M/C switchgear bus (
voltages and feeder and load amperes. :

!

(4) Controls for the PMG output circuit breaker, medium voltage M/C switchgear j
feeder circuit breakers, load circuit breakers from the medium voltage M/C

,

switchgear to their respective low voltage P/C switchgear, ar.d low voltage i

feeder circuit breakers to the low voltage P/C switchgear. !
_

;

(5) Status indication for the PMG output circuit breaker and the medium voltage {
M/C switchgear circuit breakers. :

i

The EDP System has the following displays and controls at the Remote Shutdown
.

!

System (RSS): i
>

;-

(1) Parameter displays for the bus voltages on the Class IE Divisions I and H
medium voltage M/C switchgear.

BecmcelPoemer Dwmbunon Syawm L1L1-3

i
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\.

The UATs are sized to supply their load requirements, during design opersdng modes,
of their respective Class IE divisions and non. Class IE load groups. UATs are separated
from the RAT (s). In addition, UATs are provided with their own oil pit, drain, fire j
deluge system, grounding, and lightning protection system. '

|

The PMG, its output circuit breaker, and UAT power feeden are separated from the :
RAT (s) power feeders. The PMG, its output circuit breaker, and UATinstrumentation !

and control circuits, are separated from the RAT (s) instrumentation and control
;

circuits.
|
;>

The MPT and its switching station instrumentation and control drcuits, from the (
switchyard (s) to the main control room (MCR), are separated from the RAT (s) and its j
switching station instrumentation and control careuits -m

mror vscon. se1MWM' WM*"*** |
The medium voltage M/C switchgear(anow voltage F/C switchgear, with their
respective transformers, and the low vol MCCs are sized to supply theirload
requirements.M/CandP/Cswitch d MCCs are rated to withstand fault cunents
for the time required to clear the fault from the power source. The FMG output circuit ;

. breaker, and power feeder and load circuit breakers for the M/C and P/C switchgear, |
and MCCs are sized to supply their load requirements and are azted to intenupt fault #" ](cunents.

j

Class IE equipment is protected from degraded voltage conditions.
i

EPD System interrupting devices (circuit breakers and fuses) are coorvlinated so that i

the circuit interrupter closest to the fault opens before other devices. |
!

Instrumentation and control power for the Class IE divisional medium voltage M/C !

switchgear and low voltage P/C switchgear is supplied from the Class IE DC power j
system in the same division.

|r

The PMG output drcuit breaker is equipped with redundant trip devices which are
supplied from separate, noncass IE DC power 5 .i e.7

EPD System cables and bus ducts are sized to supply their load scisements and are j
'

rated to withstand fault cunents for the time required to clear the fault from its power j
source. i

$.

'

For the EPD System, Class IE power is supplied by three independent Class IE divisions. !
Independence is maintained between Class IE divisions, and also between Class IE I

divisions and noncass IE equipment. !
,

There are no automatic connections between Class IE divisions. j,

i

!
i

Secenicef PipseerDeenguion Syssum !17174
!

*
- . - . . . _ . . _ _ _ _ __ -
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FEBRUARY 1994
'

ABWR DFSIGN CERTIFICATION |

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR !

;
.:.. m ..
:
'

.. . , - _ . . .
.

CDM SECTION AND COMMENT No.: 2.12.1 EPDS No. 9 j
;

NRC COMMENT: :
'

'

ITAAC #23 and CDM design description should be revised as shown in the attached markup. !
i.. .. .. -

,

f
* . .n'. ..

*

n.

.s ., 3

,

!-

|

, .-

'

GE RESPONSE: |

GE concurs and proposes the following changes:
'

[

a) Attached changes to CDM pages 2.12.1-3 and 2.12.1-I2.
. !

b) The necessary suppening S6AReangeYwpsgtr@M-r,cattacht& term insuunentsor.

!

!
>

t
t

!

'

PROPOSED CHANGES
i

CDM: Per above response. !
!

!

i
:

i

SSAR: Per above response. :
;

I

|
;

.

:

!
'

!

F

k

,. -- - -
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FEBRUARY 19S'.4 !
,

ABWR DESIGN CERTIFICATION j
t

GE RESPONSES TO NRC INDEPENDENT QUALITY I

REVIEW GROUP COMMENTS ON THE CDM AND SSAR |
r

I
i

|

CDM SECTION AND COMMENT No.: 2.12.1 EPDS No. 8 |
:
,

NRC COMMENT: j

!
SSAR TS Section should be clarified as noted in the attached markup. j

i

!
.

:

!

!
'
,

GE RESPONSE: f
i
!GE concurs and will include these changes in the next SSAR amendment. (Also see resonse

to EELB comment No. 24.) !
!
l
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PROPOSED CHANGES |
1

CDM: None i

!
i
!
.

!

SSAR: Per above response. g |
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BACKGROUND The unit Class 1E AC Electrical power Distribution Systen AC ''
sources consist of the offsite power sources (normal
preferred and alternate preferred and the ensite standby f
power sources (Division 1 diesel g)enerator (DGl, Division 11,

DG, and Division !!! DG). As required by 10 CFR 50
Appendix A, EDC 17 (Ref.1), the desita of the AC electrical
power systes provides independence and redundancy to ensure
t.n available source of power.te the Engineered Safety

,

Feature (E5F) systems. - -

'The Class IE AC distribution system supplies. electrical
,

! power to three divistenal lead groups, with each divistaa
powered by an independent Class 1E 6.9 kV E5F bus (refer to

Each ESF has
LCO 3.8.9, ' Distribution Systems-Operating'()ffsite) seurons (,|wW

.

has two separate and independent preferred o
of power and a dedicated onsite 08. Each E5F bus is alse 4i
connectable to a combustion turbine generator (CTG). 2hg

.. . ' " __ ($F nystees af anw M af m three divisions provide for- >

ne sinTaus safety fsctions necesseri w iiut down the unit Y
64and maintata it in a safe shutdown condittoa. ets am

s ksM
Offsite power is supplied to each of the 6.9 k $F buses f 'u 888* '

from the transmission network via two electri ally aC ( 1%'#,

physically separated circuits. Is addition. - " "" f r,t.
J h r ;;--i nto any one ESF. bus 4reeH4he-C44 for a ..~4sktc4. . .

limited duratten) when the E5F tus is being fed ren the f._*' e -
E

,

i -c . reserve auxiliary transferner uhtle the unit auxiliary~
-

- transferner associated with the ESF bus is out of service... .

or when the ESF bus is being fed from the unit auxiliary
transferner while the reserve auxiliary transferner.

associated with the ESF bus is out of service. These offsite
AC electrical power circuits are designed and located so as.
te sinteiro to the extent practicable the likeliheed of
their simultanoeus failure under operating and postulated ,
accident and environmental conditions. A detailed
description of the offsite power system and circuits to the-

ensite Class IE ESF buses is found in $$AR, Chapter 8 -
(Ref. 2). , |.|, .

An offsite circuit consists of all breakers, transforsers,
switches, interrupting devices, cabling, contes 1s, and

(continued)
v -
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GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.12.1 hPDS No. 4
~

NRC COMMENT: .

Values referenced in acceptance criteria for'lTAAC numberi 3,5,6,7,8.b, and 21 are not
described in the design description. These should'be' described. With respect to separation
distances in numbers 3,5,6, and 7, GE should cobsidei femoving the actual distances from
the acceptance criteria column. Distances are in the SSAR.

e
,

. . . .

4,
*

,

:

GE RESPONSE:
.h'

GE does"ot concur. The bas /s for this position are:

a) Per GE/NRC agreements on CDM form, scope and content, it is acceptable to have
acceptance criteria ot included in the CD design . i

NWlW *dffriptten. M(including numerical values) that arc n%w12.], p g p g.c m p - Q. +p Bgf p( ;w s. .. . -

b) it is highly desirable to have an unambiguous, numerical acceptance criteria so GE believes i

the separation distance in items 3,5,6 and 7 should be retained.
l

c) GE agrees the distances are in the SSAR but this does not preclude their use in a CDM
acceptance criterion.

i

Consequently, GE proposes no CDM changes in response to this NRC comment.

PROPOSED CHANGES

CDM: None

I

SSAR: None .
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GE RESPONSES TO NRC INDEPENDENT QUALITY..
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

.,a.

CDM SECTION AND COMMENT No.: 2.12.1 EPDS No. 3 . :..< .-

NRC COMMENT:
"

...,.. . .

SSAR descriptions use "mVA and mM as abbreviations for showing the units of power for
equipment such as transformers, DG, CTG and buses. This is inconsistent with d_ra_ wing i

8.3.1. Drawing used "MVA and MW" as abbreviations 3SSAR derrlp'tions'ne.ed to.be..
updated to be consistent with drawing.
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GE RESPONSE:
~

_ 3,.,, . . ,. 4. . . . . . + -
*

,

-

'
-

-
.

GE concurs and will make the necessary correctiSns in the pe$t SSAR amendment.

[ w\{ f h fh 1|N &' Oh & 5'.
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PROPOSED CHANGES
,

CDM: None

SSAR: Per above response.
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ABWR DESIGN CERTIFICATION l

|
-

GE RESPONSES TO NRC INDEPENDENT QUALITY ;

REVIEW GROUP COMMENTS ON THE CDM AND SSAR |

!
i

!

CDM SECTION AND COMMENT No.: 2.12.1 EPDS No. 2

NRC COMMENT:

Incorrect page numbers are referenced on SSAR pages 8.0.iii/iv and v/vi. |
!
!

!

t

!

i

GE RESPONSE: !

GE concurs and will include the necessary corrections in the SSAR amendment.
~

[

i

f
:

:
!

PROPOSED CHANGES

CDM: None i

!

f

'

h Ol L lSSAR: Per above response. b #
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GE RESPONSES TO NRC INDEPENDENT GUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.12.1 EPDS No.1

NRC COMMENT: |
*

Figure 2.12.1 shows "DG 11" feeders for all divisi66s. It should be changed to "DG I, DG II, j
and DG 111" as shown in attached markup. This may conflict with SSAR. See SSAR Section
8.3.1.1.8.3 and Item 4 of SSAR Section 8.3.3.6.2'3.2. }

. . .. ,

L

.
.

,

,

GE RESPONSE: j

GE concurs and will modify Figure 3.12.1 to use the terminology "DG A, B, C." This will ;

make the CDM consistent with the SSAR.

!

i

'

PROPOSED CHANGES

CDM: Per attached markup.

i

i

!
SSAR: None

:

1

1

|
l
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i7) Any purined water storage ank shall be provid idoors th adequate

,

.f
freeze protection and adequate diking and other means so control spin and
leakage. . {

t.

S.2.8.3 System Description (ConceptualDesign) +.

The MWP Sptam cansian of both mobBe and permanently instaBed water treatment '

sptems.
. m w ... . . . . . . . . . , . . . ,

3..

The permanently installed system consists ofa web, Shers, reverse osmosis module and
demineralisen wN& prepare demineralised water froen wee water.The demineralised i

waier is sent to storage tanks undt it is needed. Pumps are prwided to keep the Makeup
| Water Preparation (MWP) System pressurised at aD dmes. The components of the WWF

Spiem are listed in Table 9.215 and the sptem block Bow diagram is in Figure 9210.
!

While it is planned to instan both permanent dMalons, only one dMsion may be
installed ifplant water requirements and economic condidons indicate that the second i
drvision wiD not be needed.

MobGe water treaunen: spiems wGl be used befm e & permanent speem is instaDed
and later if water requirements esceed the capacity of the permanent sptem or if
economic condition make use of mobDe equipment attraedve compared to operadag
and maintaining the pennanent spiesa.

9.2.8J.1 WeH System

A we!!, we!! water storage tank and two weR water forwarding pumps are provided which
can produce suf5cient water to meet the concurrent needs of the M%7 System and the
PSW System.

9.2.8J.2 PretreatmentSystem

Two dust media Siters are provided in paraDel which are backwashed when needed
using too backwash pumps and water from a Altered water storage tank. This
ankis with a heater to maintain a water temperature of at least 10*C at aB
doen. Water may be sent from the Eltered water storage tank to the PSW Sptem or to
the next components of the MWP System.

9.2.8.3J Reverse Osmosis Modules

O emica] F an tanks, pumps and controk are provided to add sodha
bexamcq aphate and sodium bydroside to the Sitered waner. 6

Four high pressure, horizonal muldstage rewrse osmosis (RO) feed pumps provide a
| feed pressure of approximately St kg/ca'g. Rewne osmosis membranes are anunged

in two paranel dMsions of two passes each with the permeate of the Erst passes going to,

~

- _ _ _ _ _ _ --- ._
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(7) Any puriSed water storage tank hall be provided saadeses with adequate
freeze protection and adequate diking and other means to control spill and
leakage.

9.2.8.3 System Description (Conceptual Design)

The M%T System consists of both mobile and permanently installed water treatment
systems.

The permanently installed system consists of a well,51ters, revene osmosis modules and
demineralizers which prepare demineralized water from well water.The demineralized
waieris sent to storage tanks untilitis needed. Pumps are provided to keep the Makeup

| Water Preparation (MWP) System pressurized at all times. 'Ihe componenis of the MWP
System are listed in Table 9.215 and the system block flow diagmm is in Figure 9.2-10.

While it is planned to install both permanent divisions, only one division may be
installed if plant water requirements and economic conditions indicate that the second
division will not be needed.

Mobile water treatment systems will be used before the permanent system is installed ,
"

and later if water requirements exceed the capacity of the permanent system or if
economic condition make use of mobile equipment attractive compared to operating
and maintaining the permanent system.

9.2.8.3.1 Well System

A well, well water storage tank and two well water forwarding pumps are provided which
can produce sufficient water to meet the concurrent needs of the M%T System and the
PSW System.

9.2.8.3.2 Protreatment System

Two dual media Siten are provided in parallel which are backwashed when needed
using one of two backwash pumps and water from a filtered water storage tank. This
tank is provided with a heater to maintain a water temperature of at least 10*C at all
times. Water may be sent from the filtered water storage tank to the PSW System or to
the next components of the MWP System.

9.2.8.3.3 Reverse Osmosis Modules

Chemical addition tanks, pumps and controls are prmided to add sodium
hexametaphosphate and sodium hydroxide to the filtered water.

,

Four high pressure, horizontal multistage revene osmosis (RO) feed pumps provide a
t

i feed pressure of approximately 32 kg/cm g. Revene osmosis membranes are arranged

! m two parallel divisions of two passes each with the permeate of the Ent passes going to

|

9.2-12 Water Systems - Amendment 33
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OE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR '

CDM SECTION AND COMMENT No.: 2.11.21 FREEZE PROTECTION No.1

NRC COMMENT:

See attached markup for SSAR editorial comment.

._

... .- . i

,

GE RESPONSE: ,

i

GE concurs and will include this change in the next SSAR amendment

B

. . . - -
t .s.1ast +- e -w

.

-

-, > .<g, .

PROPOSED CHANGES

CDM: None
f

I

t

SSAR: Per NRC comment; see attached. gy j

- ,

|

_ _ . . - - . _ _ _ - - - - . _ _ _ _ _
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(c) Bypasses and Interlocks

ne isolation valves on HPIN System, lines serving systems in the ,
'

containment have motor operators. he isoladon valves may be closed
to prevent any possible leakage from the containment if a leak occurs in ;

the system outside of the containment. ;
.

(d) Redundancyand Drversity ,

ne HPIN System is separated into two merbaie=Hy and electricaDy
independent divisions. Each division has instrumentadon, controls, and
power sources which are separated and independent from each other.
One division supplies emergency nitrogen to four ADS valve
accumulators, and the other drvision supplies emergency nitrogen to the
remaining four ADS valves. his level ofredundancy is sufBcient because .

only the iritial LOCA depressurizadon requires more than four ADS
valves, and the Class IE accumulators have sulEcient capacity for one
valve operation at dryweH design pressure and Sve valve actuadons at
normal drywell pressure.

'
The HPIN storage bottles are in two racks separated from each other. .
AddidonaDy, in each rack there are two knka of two bottles each. One :

hank is in service and the second is in standby.

(e) Actuated Devices +

Nitrogen is admined to the system and the nongafety-related portion
isolated by operating valves controlled by pressure switches in the HPIN
System. nese valves can also be operated from the main control room.

All isolation valves can be manually operated from the main control
room. Each valve is provided with indicating posidon lights in the main ;

control room which verify the open and closed posidons of the valve.

(f) Separation

g ne HPIN System is separated into two divisions, each having storage i

bottles and racks and piping to the ADS accumulators.

fh ek A.
Physical separadon of Divisiordind DivisionE systems is obtained by
closing valves which interconnect the divisions dunng normal
operadon. -

Electrical separadon is maintained by separate sensors and circuits
independent of each other.

t

i

"
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System chilled water Sow rate and temperanare can he checked by
readout oflocally mounted pressure and temperature gauges at the
main control panel.

,

(h) Environmental Consideradon -

All components of the HECW System are selected in consideration of
the normal and accident environment in which it must operate. He
control equipment is seismicaDy qualised and environmentaDy
classi5ed, as discussed in Secdons 3.10 and 3.11.

(i) Operadonal Consideradon

The IECW System operation is initiated in the control roosn by a
l manual master control switch. Once the system is started, it wid

continuously operate under au modes of plant operation to supply
chilled water to the cooling cogs.

Running lights, alarms, Sow and temperature indicators, and valve
| posidon indicators are available in the control room for the operator to

accurately monitor the HECW System operadon. Chided water pumps ,

have running lights. A common trouble alarm is provided for each
chiller unit. Surge tank high-high and low low levels are alarmed. Motor-
operated valves have position indicators. ChiUed water Sows have
posidon indicators. 4

7.3.1.1.10 High Pressure Nitrogen Gas Supply 8,.; .. !nstrumentation and Controls

(1) System Idend5 cation

ne High Pressure Nitrogen Gas Supply (HPIN) System provides compressed
nitrogen of the required pressure to the ADS SitVs, the MSIVs (for tesdag
only), instruments and pneumadcaDy operated valves in the PCV and other
nitrogen-using components in the reactor building (see PadD in Mgure 6.7-1
and the interconnecdon block diagram in Mgure 7.510).

(2) SupportSystems (PowerSource) - -

The safety related portion of the HPIN System is powered from the onsite
Class IE AC and DC systems e safety selated portion is switched
automadcaDy to the stand AC power supply during a loss of, normal power.
The non safety-related porti h c onnected to the normal AC power supply.

W/SfiSTen Osvt.s!ed- A is fedOtant fWe" Ct.ns /9
PIWSien f gp g.pfg fyg7y gy w s; ag) g g,g g

FF*t4 C44ss /f Prustsas C,
r.no une,new.e sery v an sveanna. n=ewnonasan aw caneer--nnenenen .n
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the other The system sadsSes the components' nitrogen demands dudng all plant
operation onditions (normal through faulted).

The safety-related grade pordons of the HPIN are capable ofbeing isolated from the ;

nonsafety related parts and retaining their funcdon during LOCA-related and/or !

seismic events. )
* .A 4 |

-

| Pipe routing of Drvision/and Divisiongaf theHPIN is kept separated by enough space ;

so that a single fire, equipment dropping accident, sone from a single high energy
whipping pipe, jet force from a single broken pipe, internaDy generated missile or
wetting equipment with spraying water cannot prevent the other division from j

accomplishing its safety function. Separation is accomplished by spatial separation or by i
a reinforced concrete bamer, to ensure separadon ofeach pneumade division from any |
systems and components which belong to the other pneumade dhision.

'

6.7.4 inspection and Testing Requirements :

Mandatory pedodic inservice inspecdon of components, in accordance with ASME |
Section XI, will be conducted to ensure the capability and integrity of the system. i

Nitrogen quality shall be tested periodically to assure compliance with ANSI MC11.1. |

The HPIN containment isoladon valves are capable ofbeing tested to assure their
operational integrity by manual actuadon of a switch located in the connel room and ;

by observadon of associated posidon indicadon ligha. Test and vent connecdons are ,

provided at the containment isolation valves in order to vedfy their lenktighness. !
Operadon of valves and associated equipment used to switch from the non eafety - |
related to the safety related nitrogen supply can be tested to assure operadonalintegrity !.

by manual actuadon of a switch located in the concol room and by observanon of -

assocsated position indicadon lights. Pedodic tests of the check valves and accumulators !

shall be conducted to assure valve operability. Pedodic tesdag of the safety reliefvalves.
the accumulator check valve, and the relief valve if present, shan be conducted to

| confirm that the nitrogen leakage is within the assumed value of 28 liters per hour for ;

each safirty relief valve. j

'

6.7.5 Instrumentation Requirements .

.

A pressure sensor is provided for the safety related nitrogen supply, r.nd an alarm signals
low nitrogen pressure.

.

A remote manual switch and open/ closed posidon ligha are providedin the control |

room for valve operation and position indication. t

i

I

:

b h% d l.YMN
,
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FEBRUARY 1994 :
*

ABWR DESIGN CERTIFICATION
'

GE RESPONSES TO NRC INDEPENDENT QUALITY f

REVIEW GROUP COMMENTS ON THE CDM AND SSAR '

CDM SECTION AND COMMENT No.: 2.11.13 HPIN No.1 )

fNRC COMMENT:

'

ITAAC item #6 requires each of two HPIN divisions to be powered from the respective
Class IE divisions. This requirement should be included in the HPIN description in SSAR |
Chapter 6.7.2 or appropriate section in SSAR Chapter 8.

i
.|.

!
:

GE RESPONSE: i
|

GE concurs and will add this item to the HPIN description in the next SSAR amendment. |
i

!

!

!

!

:
;

PROPOSED CHANGES J

CDM: None I
;

(b4 gSSAR: Per NRC comment.

.

4

, . . _ - . ,. . - , . . , . .
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9.3.7.1.2 Power Generation Design Bases

ne funcdons of the SAS are to:

(1) Provide a continuous supply of service air for general plant use.

(2) Be capable of supplying backup air to the IAS on an aMne ded basis.

9.3.7.2 System 02:1-b:1-:-3
:

The SAS is designed to provide compressed air ofsuitable quality for non safettrelated .

funedons. |
'

!

The SAS provides compressed air for tank sparEmg, filter /demineralizer backwashing,
air operated tools and other services requiring air oflower quality than that provided by

,

the IAS. Breathing air requirements are provided by the SAS. ;

i

ne SAS has two air compressors each sized to provide 50% of the peak air
'

consumpdon. ne compressors are of the oil less type. The major service air users are
listed in Table 9.S 3. i

Tka SA S P610 'is sl4.wm b 'Rswt 93-7 # -

.
ne SAS process quality requirements are listed below. |

} |.I service Air - ;
-

P . .- i

2Pressure (design) 7.051 kg/czn

Dewpoint (*C) no requisement

[ @ The ntainment and penetradon and associated isoladon valves which are
d. signed to Seismic Category I, ASME Code, Secdon III, Class 1, Quality Group B and
Quality Assurance B requirements.

One of the two air compressors is selected as the lead unit which shah be operated
during normal operadon. ne standby compressor will auta-ade=Hy start when the air i

pressure at the air receiver drops below the low pressure setpoint. As the air receiver
pressure is returned to the normal range, the standby compressor is stopped and the .

!
lead unit kept in operation. The assignment for lead and standby air compressors shall
be switched periodicaDy. The pressure setpoints for these operadonal changes are

*

adjustable, depending on air requirements that might exist.

Outside primary containment a manuallyoperated valve is kept closed and locked ;

during normal plant operation. During refueling, the valve is opened to provide air ;

inside containment. A check valve is provided inside the containment.
*

:
.

pro Ammeries-Am.ammentas s.s r
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FEBRUARY 1994...:

ABWR DESIGN CERTIFICATION
.

GE RESPONSES TO NRC INDEPENDENT QUALITY -
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.11.11 SA No.1 .

NRC COMMENT:

The SSAR does not reference the Figure 9.3.7, sheets 1 and 2, Service Air System in SSAR
Chapter 9.3.7.

J.

I

. .. .

'

,

.

GE RESPONSE:

GE concurs and will include this reference in the next SSAR amendment.

m : , n,< - ret ir.e r.e. ow is m stanch >..

PROPOSED CHANGES

CDM: None
,

hh N MSSAR: Per NRC comment.
,

p

.

S

- c i.
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f' '' ABWR DESIGN CERTIFICATION
.

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.11.9 RSW No. 4

NRC COMMENT:

SSAR Section 9.2.15.1.2, change paragraph to read as follows: "... shutdown; (d) testing; and
(3) loss of preferred power."

.

1
s

GE RESPONSE:

GE concurs and will include this change in the next SSAR amendment.

i

.

*" . t w ee.: : *: wig .tiggr.; sigh ;gnd 'pw.inw { cycl $ MTP MIATThrO 31s ef f t e -

PROPOSED CHANGES

CDM: None

|

|

SSAR: Per NRC comment.

.

O

_____ _ . _ . . . _ . .. .
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FEBRUARY 1994 '

ABWR DESIGN CERTIFICATION I

I-

GE RESPONSES TO NRC INDEPENDENT QUALITY . j
REVIEW GROUP COMMENTS ON THE CDM AND SSAR |

-

;

i

i

CDM SECTION AND COMMENT No.: 2.11.9 RSW No. 3
, {

NRC COMMENT: |
!

Table 2.11.9, change "LOCA" to "LOCA and/or LOPP" for all three parts across the page. |
i

i

5
i

i

!

!
'

GE RESPONSE:

GE concurs and will include these changes in the revision of 25AS447.

:
1

i

f

!

|
!

!

i

;

i

PROPOSED CHANGES

CDM: Per NRC comment; see attached. |
'

|

|

|
|
|

.i

SSAR: None

.

'

_ _ _ _ _ _ . __- . _ _ . . . _ - - - -
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY ,

REVIEW GROUP COMMENTS ON THE CDM AND SSAR !

!

CDM SECTION AND COMMENT No.: 2.11.9 RSW No. 2

NRC COMMENT: t

:

'Ihe CDM desenbes valves F003 and F005 to have active safety-related functions. In |

Table 3.9-8 of SSAR, they are classified as " PASSIVE." Resolve this discrepancy.
'

!
:
:

.
.

!. .

i
'

;

i

|
.

GE RESPONSE: t

The CDM is correct and GE concurs that the SSAR entry needs te koorrected.1he -!
'

necessary changes will be included in themen =aad=>at ._

;
;

?

PROPOSED CHANGES ;

!

CDM: None

i,

SSAR: Reclassify valves as ACTIVE on Table 3.9-8. !

J|
i

:

!
,

i
,

'
- - - .
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2.11.9 Reactor Service Water System
|

Design Description I

ne Reactor Service Water (RSW) System removes heat from the Reactor biw=-
Cooling Water (RCW) System and rejecu this heat to the Ultimate Heat Sink (UNS). j
ne portions of the RSW System that are in the Control Building are within the ;

Certised Design. Those portions of the RSWSystem that are outside the Control ;

Building are not in the Certi5ed Design. Figure 111.9a shows the basic system i

con 5guration and scope within the Certised Design. Hgure 111.9b shows the RSW !
System controlinterfaces. ;

1
ne RSW System provides cooling water Sow to either two or three of the RCW System

' neat =ch==: ers in each dmoon. On a loss of coolant =e^M signal, any ,

closed valves for standby heat =ch===ers are anearn=rienny opened and cooling Saw is !

| t prwided to aD three heat ach== prs in each divison. i

For each dmsion of the RSW System, the heat -ch==pr inlet and oudetvalves close*

| upon receipt of a egnal indicating Control Edu-- Sooding in that division. !
!

'

The RSW System is clasm5ed as %rnie Category I and ASME Code Section III, C2 ass S

and consisu of three separate safety related divisions.
,

: t Each of the three RSW divisions is ped by in respective Class 1E division. In the j,

' ' RSW System, independence is prended between Class IE divisions, and also between :
D.,,, the Class IE divisions and non< lass 1E equipenent. Each meh==le=1 division of the

,

g RCW system (Divisions A, B, C) is physicaDy separated from the other dinsions. ]
'

O
| Ng ne RSW System has the following main control room (MCR) displays and controls: ;

' % control and stams displays for the valves shown on Fq' ure 111.9a. De RSW System4

'
C components with status displays and controlinterfaces with the Remote Shutdown |
G System (RSS) are identi5ed in Figure 111.9a. |

|

De motor operated valves (MOVs) shown on Hgure 2.11.9a an have actrve safety. ;

related functions to open and close under differential pressure and fluid flow )
conditions. '

irrterfsos Requiremerves !

Pan of the RSWSystem that are notwithin the Cern5ed Design shan meet the following
'

requiremens:
,

(1) Dengn features shah be provided to limit the maximum Sood height to 5.0
meters in each RCW heat exchanger roosn. |

|

MeectorSeMice WatetSystem 2.11.s-1
1

1
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FEBRUARY 1994 )
'ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT QUALITY .
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.11.9 RSW No.1

NRC COMMENT:

Page 2.11.9-1, second paragraph, and page 2.11.9-2, item (3): change "... loss of-coolant
accident (LOCA) signal, ... ." to "... loss-of-coolant accident and/or loss of preferred power
(LOCA and/or LOPP) signal, ... ."

|

|

GE RESPONSE:

GE concurs and will include these changes in the revision of 25A5447.

|

|

PROPOSED CHANGES

CDM: Per NRC comment; see attached.

SSAR: None

.

a
.
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FEBRUARY 1994- |

ABWR DESIGN CERTIFICATION
.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR ;

,

:
-,

CDM SECTION AND COMMENT No.: 2.11.6 HECW No. 2 '

'NRC COMMENT:

ITAAC 9, the Design Commitment Figures 2.11.3a and 2.11.3b should be 2.11.6a
and 2.11.6b. .

!

.

i

IGE RESPONSE:

GE concurs and will include these changes in the revision of 25A5447. '

!

<

;

PROPOSED CHANGES ;

CDM: Per NRC comment; see attached. '

,

k

:
.

SSAR: None
|

!

'
.

.
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NOTES:
1. DIVISION A IS POWERED FROM CLASS 1E. DIVISION 1. ,

Figure 2.11.6a HVAC Emergency Cooling Water System (HECW-Al
2.1153HVAC Emerpercy Cooling Water 5mm
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NOTES: .
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT QUALITY.
REVIEW GROUP COMMENTS ON THE CDM AND SSAR '

CDM SECTION AND COMMENT No.: 2.11.6 HECW No.1

NRC COMMENT:

On Figures 2.11.6a and 2.11.6b, DP should be dP. '

,

GE RESPONSE:

GE concurs and will include these changes in the revision of 25A5447.

i

,

?

PROPOSED CHANGES

CDM: Per NRC comment; see attached.

!

SSAR: None

.

I

e

}

- -..



_
-

FEBRUARY 1994
,

ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY !

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.11.4 TBCWS No.1

NRC COMMENT:
i

Figure 2.11.4 shows the surge tank is shared with the HVAC Normal Cooling Water System
(HNCW). Whereas on SSAR Figure 9.2 6a, the surge tank is shared with the HNCW and the

'

Hot Water Heating (HWH) Systems. Resolve this discrepancy.

Also, the HWH discussion in section 9.2 was deleted and should be reinsened.

,

!GE RESPONSE:

GE does not believe there is a discrepancy between Figure 2.11.4 and the SSAR Figure 9.2.6a.
With NRC concurrence, GE elected to not address the HWH system in Tier 1/CDM. (See
Table of Contents for 25A5447 under entry 2.11.16.) Consequently, it would not be
appropriate to show this interface on Figure 2.11.4,. 'Ihe SSAR Figure 9.2 6a is correct and

' will not bd modified. Notei Tier 1/CDhsiEnSt elselas&c;just because the HWH connection is
not shown on Figure 2.11.4 does not precluBe'the actuarfacility having this feature.

GE does not believe there was ever an SSAR 9.2 entry on the HWH. This system is
discussed in SSAR Section 1.2.2.12.16; this is the extent of SSAR HWH treatment. ;

PROPOSED CHANGES
,

CDM: None

i

SSAR: None

.

_ _ _ < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.11.3 RCW No. 2d

NRC COMMENT:

F175, three valves, one for each system.

In accordance with the P& ids and the CDM figures, these are MOVs supplying cooling water
to the fuel pool cooling HX room coolers. Table 3.9-8 of the SSAR describes these valves as
" cooling water supply to RHR system HX pressure relief valve." Resolve this discrepancy.

Also, both P& ids and CDM figures showed a total of two valves, one for RCW-A and the
second for RCW-B. Resolve this discrepancy.

GE RESPONSE:

GE believes the CDM figures are correct. The valves are not numbered but Figures 2.11.3a, b
show an RCW valve admitting flow to the FPC heat exchanger and room coolers.
Consequently, no CDM changes are required.

GE concurs that the Table 3.9-8 entry for valves F175 is incorrect and the necessary changes
will be included in the next SSAR amendment.

Additional Response
d c.

In addtion, there are duplicate valv?.s F175 on two divisionkip R[W that GE will correct. This
change will include a co-ordinated entry in Table 3.9-8.

PROPOSED CHANGES

CDM: None

SSAR: Table 3.9-8 corrections and P&ID elimination of duplicat ' F17 valves.

.

.m

1

-
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FEBRUARY 1994
'

ABWR DESIGN CERTTFICATION
.

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

s
CDM SECTION AND COMMENT No.: 2.113 RCW No.1

NRC COMMENT:
'

Figure 2.113b -relocate piping class break immediately after the MOV before the Fuel Pool
Cooling HX. . . . .

l I
i

+- .

|

GE RESPONSE:

GE concurs and will include this change in the next r6ision of 25A5447. j

|
-

. .

PROPOSED CHANGES

CDM: Per NRC comments; see attached.

SSAR: None

. .

_ _ _ _ _ _ _ . _
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

-
.

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

,

CDM SECTION AND COMMENT No.: 2.11.2 MUWC No. 4

NRC COMMENT:

SSAR Section 5.2.9.2, item (9)

Add to the first sentence,"radwaste building control room, and Remote Shutdown-

System."

Add to the second sentence, "and low water level shall be alarmed in the main control-

room."

-
.

!
'

GE RESPONSE:

GE concurs and will include these changes in the next amendment.

|

!
1

PROPOSED CHANGES i

CDM: None

i

.

:
i

SSAR: Per NRC comment.

|

.



: I i' ! +:

-

-

f -

kty)'
-

hg : ,

,|' -' .
3g !

'
/ *

e e etd n -s t l noC eoen e o n e i
-

ee CW xlcl a hi
l el x h ti

wfr eeee t t tmu eU nyn n ne e
c d

-lr g oaohol S n uooi hM i
.

ciPie dt .m .fF i
i tn ne a . t f

el en -e Ro n h pl ev vieli

onoi ed d t

e c o yt dheoe . ct e s (lln nn pl t il

mo oi Enl l t n e t -
-r l el

e"al e e ei se ,

m c i k.1,mrf -
t ei t S ev ei t t es
r s e t e eirdr ep ed S s

W~
r

-

t t t ei b R oC yr et
Su xr scEcl u na e d

rl se g e e ye1 eCq a h yc Cf d Sleeeee cm -
i l

l t hna Wn an -

Crsr soooeE ro n eo nutp Uc WnCnhl 1 oo o hgin .

e Ml r t2 tc t e tso.Uo o sl e t -c
si m Mi ni n s

i ic t e o o l 1 et s t ot el x r x1 "l eA ub ev a ai r eC et e sti e er o n 2 e
be edt hewew- s s s

t pt pt n yo yn u "- s
m sh hey eeeeo a c 2 ao e..

eE *at 2 TIS n sbsbn n l il

rM ^e h1 pi1 ptI

t et se1 s c es hi1 e
~y Tw2 3e b Dm2 DS h S. . i i

TAS e / . .. -) l 1 .r 2 -C e -.

W t .
i C e n $r e b i

Wie a S.nU C b .

Ut m El m R n .l
le i -

M e ei w eC e - o1l

e ega em hW h c _'Z
i

( n w Mnt s
t d

e nU n. wt) s m hst a et i _e p e t ,l

e t a Ct oM o
s c a y oeoiS de de U dw _ E.

c _

-t s m ut e s ta c y e nsn t y
l l

u eh et

n#_C
t ln A n dal bC mt msye Me ofe d A t e v sW of o

-r corSl - r_

u mgi od n i

-e. nd aU f fC- n a e b r r bi r st pWode eehM eyo s fi
-

C xe epa U1e a r v t

, T, e os f e

Mv
hpg)eM. _ w

-l( -ph g3:~pr h_ s 6t - -;<- j2 |= t s$5- . .r s epa t i l ~e se n t snl . l d lb yCt 2 o f enid ii

whbe oe e w m
-ta " i o l t

t l

wmninmW e, s s i
t s o s r. ^o ^o nd o cor n nf es p oe s e el o oro.ist

e o dp e o i t t t y pl f i
^

ot c s sl mt yr tlu n cu eyn nie co e C"=sv
e T, c.

i ed TSoI dp er e ei

^d%"
__ k e pn ptns ppt

a n s s esoy
eno n o b n cS nid

.

h e.
M ci I I O

t

4.c
f (f- c2 e .

1p

w. [2'
1 s
1 n s rI 'e o 2 u. "2 o u.

f

d C1 u y '"' 4.

e C ' d.

-
r

M W2 ein W1"w a nE ms

ed"d 21 " e1e U1 d U

h n ""M*r
-

T M2 "Wa
i

'hEneGwsC
e ve n

p on Moe t ufri i
t ee oo' t e pf et,

e hcn hr b eu 1 e" ab sde t s
e E y rSf g

m oF * emdnI a s -i

a o n' dayeet l f o
rQSdesiwo ir e e

i n n * e p i -l' m o e d d eo * wl oeC da
sO m an

-io v

J
,

" pW Nl
-tt d" e in

AP.__
m pb

-r mm vno r -w -
nC u edo ot oeego rd' n n os phn

"kMwc
i hf ea r y2 eg n s

'"w #nen
tde , S ;si l

n os o 1 ;ec a ' ena rC1
nW2 C

_

*nhMdo
- D ce rt
- ae _i l nlen o _s

o cUn Aem*e .elam

'ewWede
r

m *! _-opivt nMibe _* t
* d v ae c Stt e _l ies s

Ie''w
Sy thy ' nEi MheS RS _TS 1d' y '" ~ _

tI

p#J !

f. [ s
_

. _

1
' . _

' _, f 4 239N _
-

[,6 5g,gg=i5j3
/ ,/ _

,,\ _

/f
_

f

_
. < ;

,!||1 1| 'l1| |



. -

FEBRUARY 1994
ABWR DESIGN CERTIFICATION i

t
-

GE RESPONSES TO NRC INDEPENDENT OUALITY :

REVIEW GROUP COMMENTS ON THE CDM AND SSAR |
f

f

i

CDM SECTION AND COMMENT No.: 2.11.2 MUWC No. 3
,

NRC COMMENT:
|

Revise Table 2.11.2 to add the boilerplate ITAAC on hydrostatic testing.

|

t

GE RESPONSE:
|

GE concurs and will include this change in the next revision of 25AS447.

!

!., .

!

!

!

:
.

PROPOSED CHANGES |

CDM: Per NRC comment; see attached. ;

i

!

,

i

SSAR: None ;

i

!

-

i
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RE3PONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.11.2 MUWC No. 2

| NRC COMMENT:

Revise Figure 2.11.2 to incorporate the following:
i

! 3 pumps should be shown, or indicate that this is 1 of 3 pumps.-

A note should be added to Figure 2.11.2 to indicate that RCIC, HPCF, and SPCU take-

suction from the CST.

|
The extraneous piping shown on Figure 2.11.2 should be deleted.-

|
|

GE RESPONSE:
.

.

GE does not concur that any of these NRC comments warrant changes to Figure 2.11.2: |

{

1) The number of MUWC pumps is not of safety significance and does not warrant .

definition in the CDM. .

a ._ . .. ..n * mem =se ..._ ...._. .

2) The HPCF suction connection is shown on this figure; the other systems take suction !
downstream from this point and are correctly shown on CDM Figure 2.4.2.a. !

| i

3) GE does not believe there is any " extraneous" piping on Figure 2.11.2.

Consequently, GE proposes no CDM changes in response to this NRC comment.

!

|
.

PROPOSED CHANGES

CDM: None

~

f
SSAR: None j

.
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FEBRUARY 1994. -

ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY - !

REVIEW GROUP COMMENTS ON THE CDM AND SSAR *

|
t

CDM SECTION AND CGr.iMENT No.: 2.11.2 MUWC No.1 |
'

NRC COMMENT: !

:
'

Add the following statement to the CDM: "The Condensate Storage Tank (CST) capacity
includes sufficient water for operation of the RCIC System during station blackout." Also,it

'

should be verified in an ITAAC.
;

'

i
!

!
<

GE RESPONSE: ;

I

GE believes the issue of ABWR station blackout is adequately addressed in the 2.4.4 RCIC
CDM entry and need not be addressed in Section 2.11.2. [See response to NRC Comment i

PDST No. 4] Consequently, GE proposes no changes to 2.11.2 in response to this NRC t

comment.
i

:

,

!

!

!
PROPOSED CHANGES

i
CDM: None l

I

!

I

SSAR: None
f

i

.

!

r

i
,

;

--- - - . . - - . . - . _.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR ,

.

CDM SECTION AND COMMENT No.: 2.11.1 MUWP No. 4 >

NRC COMMENT:
,

SSAR Table 9.2-3: combine the two sections on pages 9.2-50 and 9.2-51 into a single unit.
,

.

I

YFGE RESPONSE:
'

GE concurs and will include this change in the next SSAR amendment.

. |

PROPOSED CHANGES

CDM: None

!

SSAR: Per NRC comment.

.

I



.- - . . . == - .- -

!

=L|t V 2sAs u r Mov.2
'
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ABWR connedanana naamar
-

.

:
.

2.11.1 Makeup Water (Purified) System
:

Design Description |
|

The Makeup Water (Punfied) (MUWP) Spiem is a distribudon system with >

|components located throughout the plant. ne MUWP provides deminerahzed
makeup water to the condensate storage tank, the surge tanks which are shared by the
Reactor Building Cooling Water System and Heating,VentGation, and Air Condidoning |
Emergency Cooling Water Sptem and other plant systems.

'

The MUWP Sptem consists of distribution piping and valves. Makeup water is supplied
to the system by the Makeup Water Preparadon System.

The MUWP System is classified as non safety related with the excepdon of the primary
;

conninment isolation function which is safety related. The pnmary containment pipe ;

pene.tradon and isolation valves are classified as Semnic Category I and ASME Code |
Class 1. |

:

The ou conminment isolation valve is a manual valve locked closed durin, ;

. The inboard containment nalmeian valve is a check valve (CV) that ' |i
-

,e an active safety-related funedon to close under system pressure, Suid Sow, and j

temperature condidons. 1

4 ~3 i ]i .3 .i 4 : ; d: ai .a .e :
**inspections, Tests, Analyses and Acceptance Criteria },

\ Table 2.11.1 provides a definidon of the inspections, tests, and/or analpes, together
with associated acceptance criteria, which wG1 be undertaken for the MUWP System.

4 h [. 4oh $ etH $ . Akd pWer offd. 5A

.

|

mue werer ceurmeas sramm 2. s s. s. s

:

__ .- _ _. __. _ - - ____ _
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION .

GE RESPONSES TO NRC INDEPENDENT OUALITY -

REVIEW GROUP COMMENTS ON THE CDM AND SSAR !
.

CDM SECTION AND COMMENT No.: 2.11.1 MUWP No. 2
i

NRC COMMENT:
,

Section 2.11.1, fourth paragraph, states that the outboard containment isolation valve is locked
closed during normal operation. SSAR Section 9.2.10.2 item 7 states "... locked closed durmg i

standby, not standby and power operation." This requires clarification. ,

,

.

GE RESPONSE:

GE concurs that: ,

1) SSAR Section 9.2.10.2 item 7 has a typographical error (" hot" not "not") and this will
be corrected in the next amendment.

gp
:

i

2) CDM Section 2.11.1 should be changed to be consistent with the SSAR.

!

PROPOSED CHANGES

CDM: Per attached markup.
:

|

!

SSAR: Correct typographical error in next amendment.

!
<

-

.

.

. _ - - , . - - - , - - - - .,<---w ...-



-
_- _______________

-

FEBRUARY 1994 i

ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.14.4 SGTS No.1

NRC COMMENT:

First paragraph: The sentence "SGTS consists of two redundant divisions."has been repeated;
delete one.

.

GE RESPONSE:

GE concurs and will make this change in the next revision of 25AS447.

.

. ... . o.rg .,..,Mitri ev !c ese so .he !!:*. Tnn:nerta esm:0 ;st isj,es. ... -

*y

PROPOSED CHANGES

CDM: Per NRC comment; see attached.

SSAR: None

.
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Telde 2.12.17 Lighting and Servicing Power Supply (Continued) b
#inspeettene.Teste. Analyses and Aseeptonee Cdted.

( Doolen Commitment Z:;i. .Teste, Analysee Aeooptance Criterte

f 10. Close.1E or Associated & lighting 10. Inspections of the es-built Class 1E and 10. The as-built Class 1E and &seociated
Associeted Close-19 lighting r C.Ta will Gighting distributi6n system5. distribution eystem equipmentis -

r
E Identified according to its Class 1E E conducted. equ;pment le identified according to he

divlelon end le located in Setemio Close IE divlelon and le located in Solomic
Category I structures, and in les roepective Category I structures, and in its respective
divlelonel eroes (except for features in divlelonel eroes (except for features in
doelen commitment No.3,4 and 6), doelen commitment No. 3,4 and 6).

11. Class 1E or AssociatedMlighting 11. Inspections of the ee-built Close 1E and 11. The es-built Goes 1E and $seccleted
system cetKs and receweye, are gesociated @llghting system Gilghting system cables and
identined according to their Claes 1E cables and receways will be conducted. receweye are identified according to their
divlelon. Close 1E divlelon,

12. Class 1E or ?;::-i::fQlighting 12. Inspections of the as-built Claes 1E and 12. The as-built Close IE and Associated
system cetdiis are routed in their gesociatedWing system Milghting system che era routed
respective divlelonel receweye and in cables and receways will be conducted. In tholt toepectivo divlelonel receweye
Seismic Category I structures.

,

and in Solemic Category I structures.

13. Associated 6DCemergency 13. of the so-built hosociated 13. Associated @DCemergency i,

DC emergency liglitir g system lighting system cables are not routed withlighting system cables are not routed with :::

any other cables and are specifically will be conducted. any other cables and are specifically
identified as DC lighting. klenHfled as DC lighting.

,

*
r

j .-

.

*
.

p
,
4
t

-

.
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Table 2.12.17 Lighting and Servicing Power SM (Continued) )be.
N III:*. Inspostions, Teete, Analyses and Acceptance Criterla
L

*

Deelen Commitment I ,- ^" .-, Teste, Analyses Aeeeptance Celterte-

7. Each Class 1E guide lamp unit le e self- 7. 7.
**" ' ""''Y N **"'N * e. Inspections of the ee-built Class 1E e. The Gees 1E guide lamp units are* guide iemp units will be conducted. self-contained, bettery peck unite

IE @ W c ntelning a rechergeable bettery
unho are supp#ed AC m h h with a minimum 8-hour cepecity,

M h
plated 6AC etendby lighting b. Toots on the as-built Qase 1E guide b. The Class 1E guide lemp smite are
eyetem in the eroe in which they are temp unite will be conducted by supplied AC power from the some
located. providing a teet algnalin only one power source that supplies the

Ones 1E diviolon et a time. ? :z':::dh ACetendby
;) h system in the eme in which it ;

~ , ' le ocated.The Close 1E guide temp
. unite are turned on when the |
i S:x::::26 AC etendby
)- lighting system in the eres in which
,8 they are located is lost. N

8. Lighting circuite, excluding Ilghting 8. Inspections of the WatedCliaRD 8. The ee-built ? :: ^_f 611ghting
fixtures, that are connected to e Class 1E lighting circuite wlR be conducted. circuits are Ibifled se josociated6
power source are identified as gesociated &leculte end trested as Close 1E circuits.

sneese19citculte end treate,d so Close 1E
.

'

clecults.

9. In the LSPS, Sr.i;: .f:: le provided 9. 9. 3
.

$ Qaee 1E N and h e. Teets on the LSPS will be conducted e. A test signal existe in only the Close 0 '

p Dess IE dMelons and non-Geos 1E #
by providing a test signetin only one IE dMelon under testin the LSPS.

M Close 1E dMelon et a time.
I

b. Inspections of the so-built Claes 1E ' b. leithe LSPS, phyolcol seperation or
dMelonsin the LSPS will be electrical loolation exlete between

'

conducted. Class 1E dMelone. Phyelcelg
separation or electricel leolation enlete
between these Clees 1E dMelone and
non-Class 1E equipment.-

.

- _- _ _ _ _ _ _ _ -- _ _- ---_---_ _ _ _
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T.bi. 2.12.17 ushting .nd ;.r..; p .r suppey b
es:;_:^ :.., Teste, f.x::,_ _ and ? w^ -: Cdtede'

k Deelen Commitment %:Z:_.-_,Teste, f : ,::: Asesytense cdtede
1. The beelc configuration of the LSPS le 1. Inspections of the me-built system will be 1. The as-buHt LSPS conforms with the beelc

described in Section 2.12.17. . . - conducted. configuration described in Section
2.12.17.-

-

2. Each divlelon of ^:::-:: ^ _" ' .DAC 2. Tests on the sociatedM AC 2. The as-buHt sociated6AC
y etendby lighting le supplied power from standbyI will be conducted by etendby le supplied power onh
g its respective Close 1E divlelon. providing a test signal in only one Clees from its respective Oase 1E divlelon.

1E divlelon et a time.

3. The ^::::: ^: '".ilmeed AC standby 3. Teste on the AssociatedCEiii' SAC 3. The as-built @ AC
lighting in the MCR le supplied from stendby Ilghting will be conducted by etendby light in ths MCR le supplied
Divlelone N and IN. providing a test signal in only one Class from Divisione M and Ill.

1E divlelon at a time.. ..

4. The AssociatedQ ACetendby 4. Teste on the sted@AC 4. The as-built ? : -:: ^_ Gese'R AC 1

light $g in the Divlebn N bettery room standby light will be conducted by etendbylighkt in the Divlelon IV bettery
and other Division W instrumentation and providing a test signet in only one Gees room and other Divleton W "

control erees le supplied from Divlelon N. 1E divlelon at a time. Instrumentation and control stees le f
supplied from Divlelon 11. **

5. Each divlelon of Associated @ DC 5. Tests on the AssociatedM DC 5. The as-built Associated 6DC
emergency lightEg le supplied power emergency 16hting wlN be conducted by emergency I$hting le supplied power
from its respective Gees 1E divlelon. providing a test signel in only one Gees from its roepective Gese 1E divlelon.

1E divlelon et a time. S
8. The ^:- _:1^ - f O emergency 8. Tests on the fj:2-i^- 9., DC 8. The as-built ^ ::_:2_ fMDC $

lightMg in the MCR le supplied from emergency lighting will be conducted by emergency Ib in the MCR le ''

DMelone 11 and lit. providing a test signet in only one Close supplied from Divlelone N and Ill.
1E divleton et a time.

, ,

i
-
i$
9
48 f

.
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I@O
The guide' lamp light system serves stairways, exit routes, and major control areas (MCR
and Remote ShutdqSystem (RSS) areas). Each Class IE guide lamp unit is a self-
contained battery pack unit contaimng a rechargeable bauery with a minimum 8 hour
capacity. De Class IE guide lamp units are supplied AC power from the same power
source that supplies the 4ssociated@AC standby lighting system in the area in
which they are located. De non Class IE guide lamp units in non<afety related plant '

areas are supplied power by the non Class 1E system. . . , , . . . . , . . .

Ughdng circuits, excluding lighting fixtures, that are connected to a Class IE power
source are identified as Associated 6 circuiu and are treated as Cass IE circuits.*
In the LSPS, independence is provided between Class IE dmsions, and also between

"
Qass IE dreisions and non-Class IE equipment. . ..

!Class IE orpasociated6 lighting distribudon system egaipmer.iis identified
i,_

, ,, according to its Class IE division and is located in Seismic Category 1 serueares, and in
its respecuve dimional areas. ,, , , { , [,| ,' ' , .

.

,

Clars IE or AssociatedGiRDlighting system cables and raceways are identi5ed .
acccrding to their Class 1E division. Class 1E or {M'ad 6 lighting system
cables are routed in their respecove divisional raceways and in Seismic Category I ,

.

structuru. Associat-d@ DC emergencylighting system cables are not routed with ,; . -

any other cahtes and are specxfically identified as DC, lighting.' "
. , . , . . . .. ..-

. . .

Class IE equipment is classified as Seismic Category E
'"

,

InspecGons, Teets, Analyses and Acceptance Otteria
,

Table 'L12.17 provides a definition of the inspections, tests, and/or analyses, together
with rasociated acceptance critena, which will be undertaken for the Ughting and

' -

Smicing Power Supply.
--

.

t

.,

6

.

h e#

~.

!

L&% and Sevsaing Power $@e&
Ltz til !

-- . _ ----____-________ _ _ ____ ___ ______ _ __ __ _



. . . . _ _ _

(u '
Js4senew.2 :l"

ABWR cannedomineunauw
.

..

2.12.17 Ughting and Servicing Power Supply

Design Descr4ption

*

The lighting and Servicing Power Supply (ISPS) consists of muldple lighdng systems
and a non Class IE service power supply system. He non Class IE service power supply i

system supplies power to non Class 1E 1 mis which are not required for plant power j
operadon. !

-

here are four lighting systems: the normal alternadng current (AC) lighdng system, |
the standbyAC lighting system, the emergency direct current (DC) lighting system, and

|"
the guidelamplighdng system. i

. *i 6 .J ' .

He normal AC lighting systmu prwides lighting needed for operadon, inspeedon, and i
-. repain during normal plant opration in areas containing non safety related !

equipment. The normalli@ ting g-'em is part arche' plant's non safety related systems I
and is supplied by the non Class IE power system buses. - *' ' '

;

.s... . . . ..
.

The AC standby lighting system is comprised of the non Class IE AC standby lighting i

- system and thej-ead QAC standby lighdag system. De non Class IE AC '

I
standbylighting system serves both safettrelated and notwafety related areas and their ;

passageways and stairwens andis &J by the plant investment protection (PIP)-
.

bu/,es. He 4ssociated 6AC standby lighting system' serves the safety related
dinional unas and the passageways and stairweDs leading to the divisional areas.

'

Ea4 h division of, Associated 6AC standby lighting is r.appHed power from its
*

respecove Class IE division (Dmsion I, H, and IH). He Amari='~46 AC standby
,

- lighting in the main control room (MCR) is supplied frInn divisions H sud IH. The
'

~

A=^ei='ad Msta_n,,ggIAC lighting in the division IV battery roo a and other i

divisicin IV instrumentation anci control areas is supplied Aosa division H. !
I

ne DC emergency lighting system is comprised of the non Class IF. DC eme:gency :

lighting systasn and the AM'~t QDC esmergency Eghting system. He DC ;

emergency lighting systS prwides DC backr.p lighting, when AC lighdng is lost, until !

the normal or standh lighting systems are energized. The non Class IE DC emergency :

lighting system suppBes the lighting needed in plant areas containing non safety related ,

equipment and is suppEed by the non Class IE DC system. The g=acinead G DC |
emergency lighting system supplies the lighdng needed in plant areas containing safety- ;

related equipment. .
|

Each division of Associated O DC emerEency lighdng is supplied by power from |
its respecove Class IE division (Dwisions I, H, HI, and IV).ne 4ssociatedG DC

( emergencylighting in the MCR is supplied from divisions H and III.
,

'
;

e

iUshting arMf Servecing ApeterSegWy 2.ff.77 I '

,

L
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FEBRUARY 1994
ABWR DESIGN CERTIFICAT[QF_..

'

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.12.17 LIGHTING AND SERVICE
POWER No. 6

NRC COMMENT:

SSAR and CDM use different terminologies. SSAR refers to " Class 1E Associated lighting"
whereas CDM refers to " Associated Class 1E lighting." Clarification should be provided - i

specifically, use of associated is acceptable when discussing circuits, however, GE should be
consistent. 4,

.

. -
2

,

,

GE RESPONSE:

GE concurs that a consistent term should be used and proposes to change the SSAR and CDM
by deleting the " Class IE" and using lower-case "as',ociated."

f

- :: j1 :. 5 i
r Q ;:tT e; .; .

2 . . r ' g, -e ,

i
.

,

PROPOSED CHANGES

CDM: Per attached markup of Section 2.12.17.

, . h-i
,

'

0
7

SSAR: Changes to support proposed approach. h

.

.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION -

--s

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.:
2.12.16 COMMUNICATION No. 6 (Continued)

GE RESPONSE: (Continued)

SSAR Section 9.5.2.2.1 lists plant areas where paging equipments (handsets and speakers) are
located. These areas are at or within various buildings as follows:

a) Reactor Building (R/B)(includes main control room, fuel replacement area, periphery of
control rods hydraulic units, elevators) .

b) Turbine Building (T/B)(includes turbine operation area, feed water pump room, elevators)

c) Service Building (S/B) includes electrical equipmem room

d) Exteriors of plant buildings (includes switching station)

The SSAR Figure 9.5-2 shows all four areas listed above. The figure erroneously shows
Hx/B (heat exchanger building) which will be deleted in the next SSAR update. With this
update the SSAR text and Figure 9.5-2 will be consistent.

Sound-Powered Telenhone System Iecation and Label
; '. .: . . , , ; . - .: .2-,

As described in Section 9.5.2.12 the sound-powered pa:ch panel is located outside the main
control room. The portable telephone units are to be provided and located by the COL
applicant. Thus Figure 9.5-2 shows only a sketch outline of the sound-powered telephone
system. 'Ihe sub-caption " communication facilities bwd for main:enance" will be revised in
the next SSAR amendment to read " sound-powere v nication facilities board."

:

.
l

|

!

.

_ - - - - _ _ _ - - - - - - -
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m ABWR DESIGN CERTIFICATION #
'

f)U '.
GE RESPONSES TO NRC INDEPENDENT OUALITY . f ,, *

REVIEW GROUP COMMENTS ON THE CDM AND SSAR ~

j/-

)

CDM SECTION AND COMMENT No.: 2.12.16 COMMUNICATION No. 6

NRC COMMENT:

Paging Facilities SSAR 9.5.2.2.1, Figure 9.5-2 lists paging equipment as T/B, R/B, Hx/B, S/B,
Switching Station and outdoors. Acronyms are not listed for T/B, Hx/B, S/B and locations are
not consistent with the ITAAC or SSAR descriptions. Iecations are not shown on SSAR
Figure 9.5.2 for the sound powered phone system and system is labeled as the communication
facilities board for maintenance.

GE RESPONSE:

GE proposes to make the following SSAR changes in response to this NRC comment. No
CDM changes are proposed.

I

Pacing Facilities locations /Acronvms
2. .= 5 i: ii .E 4s3.5 .s !.E .5 .i E.5

A'cro'n)N for T/B, R7B an'd S/BI'will be adcred to the SSAR Table of Donte'nts starting on !

~

page iv.

ITAAC is an upper level (Tier 1) CDM and as such provides only a broad description
(" buildings and outside areas") for the paging facilities locations. (No specific building
locations are necessary to be identified nor they are listed in the ITAAC.)
(Continued on next page...)

PROPOSED CHANGES

CDM: None

-
,

| pil
| SSAR: Per above resonse.
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M Tatde 2.12.15 Instrument and Control Power Supply (Continued) )h
N 10
g inspects ns, Tests. Analyses and Ace.ptance Celterte g

Acceptance Celterte atlo sign Commitment inspeettens, Tests, Anseyses
_

8. Class 1E Instrument and Control Power 8. Analyses for the es-built Class 1E 8. Analyses for the as-built Class 1E
Supply system distribution panel circuit distribution system to determine fe alt instrument and Control Power Supply
breekers and fuses are rated to Interrupt currents will be petformed. distribution system exist and conclude

* i that the snelyzed fault currents do notfault currents.

h h exceed the distribution system circuit ;

breakers and fuses Interrupt capabilities,
N es determined by their nomeplete ratings. |

9. Cless 1E Instrument and Control P r 9. Analyses for th( es built Class 1E , '9. Analyses for the as-built Class IE
Supply system interrupting are distribution sysqmi to determine circuit instrument and Control Power Supply
coordinated so that the circuit interruptor interrupting de)icecoordinetton will be system circuit interrupting device
closest the fault opens before other performed. ' I. coordinetton exist and conclude that the-

h! enelyzed circuit interrupter closest to thedevices.
f' - fault will open before other devices.

10. Class 1E instrument and Control Power 10. Analyses for th's e,-built Class 1E 10. Anolyses for the as-bulit Class 1E t

Supply system cables are sired to supply distribution sydent cables to determine Instrument and Control Power Supply y ;

their load requirements. their load requffersents will be system cables exist and conclude that the 's
**

performed. 4: cepecities of the, distribution system.

i; cables exceed, es determined by their
Ii~ cable retings, their snelyzed load

'$ [ f requirements. b
11. Class 1E Instrument and Control Power 11. Analyses for tt$ sk-built Class 1E' 11. Analyses for the es-built Class 1E S~

g' Supply system cables are rated to distribution sysiferh to determine fault instrument and Control Power Supply

2 withstand fault currents for the time currents will be8pdformed. systent cables exist and conclude that the

i ! required to clear the fault from its power j? distribution system cable current
;C cepeelties exceed their snelyzed fault

$ source.
currents for the time required, es,- ;

! & ,

?p ij ,, determined by the circuit interruptingi

g 'E device coordination snelyses, to clear the
'

y fault from its power source.

i
,

En 1 5
8

6
t.

,

I
n .

i
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FEBRUARY 1994 |ABWR DESIGN CERTIFICATION I

GE RESPONSES TO NRC INDEPENDENT QUALITY
.

REVIEW GROUP COMMENTS ON THE CDM AND SSAR
!

|

CDM SECTION AND COMMENT No.: 2.12.15 I&C POWER No. 3 '
,

NRC COMMENT:

i

Comment No. 2 also applies to Design Commitment No. 9 and the related tests and acceptance (
criteria. Unless the appropriate types ofinterrupting devices (typically fuses) are selected, this '

design requirement can not be met.
;

I

|
!

|

t

GE RESPONSE:
i

GE concurs and will modify item 9 in the next revision of 25A5447. (Same change has also
been applied to Table 2.12.14, item No.10.)

;

i
:

!
.

i

.

PROPOSED CHANGES !
-

i
r

CDM: See attached markups. i

i

:

!

i

SSAR: None
t

i

!

I
. .

i

r
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT GUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

,
CDM SECTION AND COMMENT No.: 2.12.15 I&C POWER No. 2

NRC COMMENT:

Page 2.12.15-1,last paragraph-Selectively betwee.n interrupting devices is required; however
this is difficult or almost impossible to achieve between molded-case circuit breakers, since
their instantaneous trips are r.ot adjustable. Figure 2.12.15 needs to be revised to employ other
types of interrupting devices or this requirement needs to be eliminated or a disclaimer added.

GE RESPONSE:

GE proposes to address this NRC concern by modification of the circuit breaker definition
provided in CDM Appendix A. See markup attached to response to comment No.1 Section
2.12.15..

.

PROPOSED CHANGES

CDM: Per markup of page A-4 attached to response to comment No.1, Section 2.12.15.

SSAR: None

i

_ _ _ _ _ . __
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9 Tatdo 2.12.14 Vital AC Power Supply (Continued) )N
j M:;:Z:: ,Teste, Analyses and Acceptance cdtede

Deelen Commitment i:;:21- ;, Tests, Analyses Acceptance Cdtede
8. Close 1E Vital AC Power Supply system 8. Analyses for the as built Class 1E 8. Analyses for the as-built Class 1E Vltel AC

distribution panels are rated to withetend distribution system to determine fault Power Supply system distribution panels
fault currente for the time required to currents will be performed. exist and conclude that the current
clear the fault from its power source. cepecities of the distribution panels,

exceed their snelyzed fault currents for
the time required, se determined by the
circuit interrupting device coordinetton
analyses, to clear the fault from its power

'

source.
9. Close 1E Vital AC Power Supply system 9. Analysee for the es-built Class 1E 9. Analyses for the as-buHt Class 1E Vital AC

distribution panel circuit brookers and distribution system to determine fault Power Supply distribution system exist
fuses are rated to interrupt fault currents. currents will be performed. and conclude that the snelyzed fault,

currents do not exceed the distribution @ i

system circuit breakers and fuses g
interrupt capabilities, as determined by

(cear..f sarMres 44 [wres)
y

their nameplete retings. {
10. Class 1c Vital AC P Supply system 10. Ardi::: for the es-bulit Class 1E 10. Analyses for the es-built Class 1E Vitel AC *

Interrupting device re coordinated so distribution system to determine circuit Power Supply system circuit interrupting
that the circuit interrupter closest to the inurrupting device coordinetton wHI be device coordinetton exist and conclude ;
fault opone before other devices. performed. that the snelyzed circuit interrupter &,# '

closest to the fault will open before other 2

devices.
i

11. Class 1E Vital AC Power Supply system 11. Analyses for the so-built Class 1E 11. Analyses for the so-built Claes 1E Vitel AC
{cables are slaed to supply theirload distribution system cables to determine Power Supply system cables exist and :

requirements. theirload requirements will be conclude that the cepecities of the !
performed. distribution system cables exceed, se |) determined by their cable ratings, their

g on.lyr.a io.d requirements. .

f
-

k
'

|r

i
O, 8' .

i'

.
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t Telde 2.12.15 Instrument and Control Power Supply (Continued) b
:- ,.:r' ..;, Tests Analyses and Acceptance Celterie

- -

Design Commitment * g2" .e, Tests, nn-?p; Acceptance Celterle
8. Class 1E Instrument and Control Power 8. Analyses for the as-built Class 1E 8. Analyses for the as-built Class 1ESupply system distribution panel circuit distribution system to determine fault Instrument and Control Power Supplybreakers and fuses are rated to interrupt currents will be,gptformed. distribution system exist and concludefault currents. that the snelyzed fault currents do not

exceed the destribution system circuit

(Csec .& dedfAkanM6 fef)
breakers and fuses interrupt capabilities,
es determined by their nameplete ratings.

9. Class 1E instrument and Control Poher 9. Analyses for the as-built Class 1E 9. Analyses for the as-built Class 1ESupply system interrupting t.n-! - cre distritwtlon system to determine circuit instrument and Control Power Supplycoordinated so that the circuit Interrupter interruptirig device coordination will be system circuit interrupting deviceclosest the fault opens before other performed. coordinetton exist and conclude that thedevices. enelyred circuit interrupter closest to the,1

fault will open before other devices.
10. Class 1E Instrument and Control Power 10. Analyses for the as-built Class 1E 10. Analyses for the as-built Class 1E gSupply system cables are alred to supply distribution system cables to determine instrument and Control Power Supply ytheir load requirements, their load requirements will be system cables exist and conclude that the sperformed. ,. cepecities of the distribution system "

cables exceed, as determined by their ;
n

.c. cable ratings, their snelyzed load -

r - A .. - .;s.

11. Class 1E Instrument and Control Power 11. Analyses for the as-built Class 1E 11. Analyses for the es-built Class 1E
Supply system cables are rated to distribution system to determine fault instrument and Control Power Supply awithstand fault currents for the time currents will be performed. system cables exist and conclude that the @

,

required to clear the fault from its power distribution system cable current:: A
source. - n cepecities exceed their snelyzed fault,

& currents for the time required, as'

p
determined by the circuit interrupting

g device coordinetton analyses, to clear the q,
fault from its power source.

44

, W,.

..

4
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Connection to bus
'

: :

Circuiti;; icrL1Ista-[7 **'eE7
-

Transformer m
M

Battery
__

-

B

I

Note { Devices shown do not denote either open or closed [f eise J 6m&xr' tion.
w ir 2: c,ac I z ,l. a y I,.y hues a s nsy eaas,z ., .,

as .~ a,,a,,s,.s . a s- ~, n,n.
!

Building (
.:. ; % i . J. E , .| ?

t .: - ;--

Dmsional Barrier Door (Note 1 & 3) ,
(Note 2)

~

;

Door (Note 3) Door (Note 3), ,_

Elevator Gradng Floor M.@'
.

:::

Grid line identifier Grid line

h +(forinformadon intersecdon
only) (forinformadon

only)

i

AppenditM Lopem)t\or Figures
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FEBRUARY 1994
'

i

ABWR DESIGN CERTIFICATION
.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR |

;

i

CDM SECTION AND COMMENT No.: 2.12.15 !&C Power No.1
J

NRC COMMENT:

Figure 2.12.15 and SSAR Figure 8.3 2 do not agree in regard to the type of breakers utilized.
i

Revise the SSAR figure to show non-drawout breakers.
;

?

d k

i
;

I
'
,

;GE RESPONSE:

GE concurs and will make the necessary SSAR changes as part of the next amendment. See !
'

response to comment No.1, Section 2.12.12. GE also plans to modify the CDM circuit
breaker definition in Appendix A. See attached markup. The CDM changes willinclude ,

previously overlooked " circuit breakers and fuses" changes. See attached.
t

i

l

I

l

PROPOSED CHANGES |

CDM: Per attached markup. j

!
;

i

|

SSAR: See response to comment No.1, Section 2.12.12.
|

g-

,

9

.
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FEBRUARY 1994 iABWR DESIGN CERTIFICATION
:

GE RESPONSES TO NRC INDEPENDENT QUALITY
~

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

)

CDM SECTION AND COMMENT No.: 2.12.14 VITAL AC No.1
.

NRC COMMENT:
P

Why are drawout type molded case circuit breakers shown on SSAR Figure 8.3.3?
|

|

i

P

|

i
t

,

GE RESPONSE:

GE concurs that SSAR changes are necessary and will include these changes in the next SSAR .i

amendment. See response to Section 2.12.12 comment No.1. |
~

|
i

|

!
,

PROPOSED CHANGES
.

,

CDM: None

!
:
!
,

:

SSAR: Per response to comment 2.12.12 No.1.

|
!
.

,

\ i ;

'I I
!.

>

|

- - . .. . - _ _ .
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-

generator is ready to accept load (i.e., voltage and frequency are within
,

I

normal limits and no lockout exists, and the normal and alternate prefened !| supply breakers are open), the dieselgenerator breaker is signalled to close,
[following the tripping of the large motors. This accom hshes automatic
jtransfer of the Class lE bus to the diesel generator. motorloads will be ;

sequence started as required and shown on Table 8.5 4.
.!

i
(2) Loss of Coolant Acddent (LOG)-When a LOCA occurs, the standby diese! i

generator is started and remains in the standby mode (i.e. voltage and j
frequency are within normal limits and no lockout exists) unless a LOPP signal i
is also present as died in (3) and (4) below. In addition, with or without

i
a LOPP, the load sequence timers are stawed if the 6.9 kV emergency bus

!| voltage is greater than 70%, and loads are applied to the bus at the end of
Ipreset times.
,

iEach load has an individual load sequence timer which will start if a LOCA
!

occurs and the 6.9 kV emergency bus voltage is greater than 70%, regardless
|

ofwhether the bus voltage source is normal or alternate preferred power or
the diesel generator. The load sequence timers are pan of the low level circuit |-

!. logic for each LOCA load and do not provide a means ofcommon mode
|

failure that would render both onsite and offsite power unavailable. Ifa dmer,

;
failed, the LOCA load could be applied manuaDy provided the bus voltage is

{greater than 705
.'i

(S) LOPP following LOCA-If the bus voltage (normal or alternate preferred
power) is lost during post, accident operation, transfer to the diesel generator

!
occurs as described in (I) above. -

i

(4) IDCA foBowing IDPP-If a LOCA occun fcIlowing loss of the normal or
(alternate preferred power supplies, the LOCA signal sequences ESF
i

|
equipment onto the bus as required. Danaiag loads are not tripped. ;
Automatic (LOCA + LOPP) time delayed load sequencing assures that the

-!dieselgenerator will not be overloaded.
' "

i L

(5) LOCA when diesel generator is paraBel with preferred power source during
,

1

test-If a LOCA occurs when the diesel generator is paralleled with either the (
|

normal preferred power or the alternate prefm M power source, the D/G will
1

i '

automatically be disconnected from the 6.9 kV emergency bus regardless of
whether the test is being conducted from the local control panel or the main

{control room.
,

i

i
i

!
'
e

Onslee Power systems- Amomimenr3F
A317

1

1
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23A6100 Cev. 3

ABWR
sontnisafetyAnalysis Reput

.

.

protective devices which shut down the diesel are the generator differential relays, and
the engine over-speed trip. These protection devices are retained under accident

conditions to protect against possible, significant damage. Other protective relays, such
as loss of excitation, anti motoring (reverse power), over current voltage restraint, low
jacke t water pressure, highjacket water temperature, and low-lube oil pressure, are used
to protect the machine when operating in parallel with the normal power system, and
during periodic tests. The relays are automaticallyisolated from the tripping circuits
during LOCA conditions when there is a concurrent LOPP signal. However, all of these
bypassed parameters are annunciated in the main control room (Subsection
8.3.1.1.8.5). The bypasses and protective relays are testable and meet all IEEE-603

| requirements, and are manually reset as required by Position 1.8 ofRegulatory Guide
1.9. No trips are bypassed during LOPP or testing. See Subsection 8.3.4.22 for COL
license information.

)
Synchronizing interlocks are provided to pmen: incorrect synchronization whenever

the diesel generator is required to operate in parallel with the preferred power supply
(see Section 5.1.4.2 ofIEEE-741). Such interlocks are capable of being tested, and shall

.

be periodically tested per Section 8.3.4.25).

8.3.1.1.7 Load Shedding and Sequencing on Class 1E Buses

This subsection addresses Qass IE Divisions I, II, ar,d IIL Load shedding, bus transfer
and sequencing on a 6.9 kV Gass IE bus is initiated on loss of bus voltage. Only LOPP
signals (570% bus voltage) or degraded voltage signals are used to trip the loads.
However, the presence of a LOCA during LO" Huces the time delayforinitiation of
bus transfer from S seconds to 0.4 seconds. t.: C.m IE equipment is designed to

,

sustain operation for this 5-second period without damage to the equipment. The load
sequencing for the diesels is given on Table 8.S 4.

Load shedding and bus ready-tcWoad signals are generated by the under-voltage relays
monitoring the Cass IE medium voltage switchgear buses. Indiiidual timer start and

reset signals for the LOPP condition are generated, for each major LOPP load, by the
, bus under voltage relays. Individual timerstart and reset signals for the LOCA condition

are generated, for each major LOCA load, by the Safety System logic and Control
(SSLC) system. Table 8.34 defines which loads are sequenced onto the diesel generator
for the LOPP and LOPP + LOCA conditions. (i.e. if a LOCA signal is not present, only
LOPP loads are sequenced).

(1) Loss of Preferred Power (LOPP)-The 6.9 kV Class IE buses are normally
energized from the normal or alternate preferred power sup;ilies. Should the

i

bus voltage decay to 570% ofits nominal rated value, a bus transfer is initiated f,

and the signal will trip the supply breaker, and start the diesel generator._g.g kk
When the bus voltage decays to 50%, large pump motor breakerne tripped.
The transfer then proceeds to the diesel generator. If the standby diesel

.

s.2 s6
onsite Power syurems- Amendment 2s
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t Timide 2.12.13 Emergency Diesel Generefor System (Continued) b
1.g^* .., Tests, Anahses and Acesplance Criterle

Design Commitment "; Tests, Analyses Aeceptense Criterls
^^

, . . ,

1

6. When LOCA and LOPP signale ex the 6. Tests on the as-built DG Systems will be 6. In the es-built DG Systems,when LOCADG automatically connects to its conducted by providing simulated LOCA and LOPP signals exist, the DGrespective divisional bus. After a DG and LOPP signels,
connects to its respective bus, the LOCA automatically connects to its respective

divisional bus.The automatic loadloads are automatically sequenced onto Q Tp K.tre w ,e s O 748fd ' sequence begins at s 20 seconds.| the bus. |kppy ora- f#ff, by Following application of each load, the
bus voltage does not drop more than 25%
measured at the bus. Frequency is
restored to within 2% of nominal, and
voltage is restored to within 10% of

,

nominalwithin 60% of each load
sequence time Interval. The HPCF and
RHR loads are sequenced on to the bus in
s 36 seconds for design basis events.

7. A manual start signal from the MCR or 7. Tests on the so-built DG Systems will be 7. As-built DGs automatically start on '

from the local control station in the DG conducted by providing a manuel start receiving a manuel stort signet from the {
y-

eres starts a DG. After starting, the DG signal from the MCR and from the local MCR or from the local control station,remains in a standby mode, unless a control station, without a LOPP signal. etteln rated voltage (110%), and rated
u

LOPP signet exists.
frequency (12%)in s 20 seconds and
remain in the standby mode.

8. When a DG le operating in parallet (test 8. Tests on the se4 milt DG Systems will be 8. When the as-bukt DG Systems aremode) with offsite power, a loss of the conducted by providing simulated loss of operating in the test mode with offsiteI offsite power source used for testing or a offsite power and LOCA signals while power and a loss of offsite power or a$ LOCA signal overrides the test mode by operating the DGs in the test mode.j disconnecting the DG from its respective LOCA signal is received, DGs

divisional bus. outematically disconnect from their
p respective diviolonel buses.
I
-

P r=
3 =

1 j.

--

1
s
1

,.**A 7
.
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k Tatdo 2.12.13 Emergency Diesel hnerator System
Ib

inspenlons, Tests, Analyses and %;ence Criterte
p Design t......r..._f. i ., Tests, Analyses Acceptonee Celterte

'',

|
r

1. The basic configuration of the DG System 1.1

P is described in Section 2.12.13.
Inspection of the as-built system will be ,

1. The as-built DG System conforms withconducted.3 the basic configuration described in
Section 2.12.13.2. The DGs are stred to supply their load{ demand following a LOCA. 2. Analyses to determine DG load demand, 2. Analyses for the as-built DG systems existbased on the as-built DG load profile, willg be performed. and conclude that the DG System
capacities exceed, as determined by their ,

nameplate ratings, their load demand
following a LOCA.3. DG air start receiver tanks have capacity 3. Tests on the ee-built DG Systems will be

3. As-built DGs start five times withouti for five DG start #s**G ''gherging their conducted by starting the DGs five times. recharging their air start receiver tanks.
put

ttanks

4. LOPP signal (bus under-voltage) from 4. Tests on the so-built DG Systems will be 4. As-built DGs automatically start on gen EPD System medium voltage
divisional bus automatically starts its conducted by providing a simulated LOPP receiving a LOPP signal, attain rated
respective DG, and initiates automatic voltage (110%), and rated frequency gsignal.

Lconnection of the DG to its divisional bus, (12%)in s 20 seconds, automatically f
-

A DG sutomatically connects to its connect to their respective divisional bu 4

respective bus when DG rated voltage ep REgwenD N'T'4 M and sequence their non-accident loads
and frequency conditions are ys TAs#8O- onto the bus,

!
established /After a DG connects to its ' d 4C p g,f, L
respective bus, the non-accident loads pr6 s

"j/,',#automatically sequenced onto the bys. y-
,

l

[,45. LOCA signals from the RHR (Divtolon il 5. Tests on the so-built DG Systems will be 5. As-built DGs automatically start on
,

and HPCF (Divisions ll and lit) System conducted by providing a simuisted * * * * * '
receiving a LOCA signal, attain rated *[automatically start their re wctive

divisional DG. After sta%, the DGs LOCA signal,without a LOPP signal.
voltage (110%), and rated frequency [g f remain in a standby mode (i.e. running at (12%) in s 20 seconds, and remain in the

4 rated voltage and hoquency, but not standby mode. t /o % '
,

connected to thell" busses), unless a LOPP 3p signal exists.
U {

.
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!2.12.13 Emergency Diesel Generator System
;

Design Description

The Emergency Diesel Generator (DG) System consists of three diesel engines and |
their respecuve combusdon air intake system, starung air system, fuel oil system (from |
the day tank to the engine), lubricating oil system, enginejacket cooling water system, |
engine exhaust system and silencer, governor system, and generator with its excitation |
and voltage reguladon systems. |

e'

The three DGs are classi6ed as Class IE, safety-related and supply standby AC power to !
their respeedve Class 1E Electrical PowerDistribution (EPD) System divisions (Divisions {
I, H, and m). The DG connections to the EPD System are shown on Figure 2.12.'

:

ne DGs are sized to supply their load demand following a lose ofcoolant accident
(LOCA). De DG air start receiver tanks are sized to provide Sve DG starts without

,

recharging their tanks. Any grep. ,a,p n,rre ud 88 i

JJoaosfrabraGnsP) nar resyre.
A loss of pi mod power (LOPP) signal (bus undervoltage) from an EPD Sys

_

t

-

medium tage drvisional bus automadcaDy starts its reph.6 DG, and ini
,

automade anection of the DG to its divisional bus. A DG automaticaDy conn toits ;
respective bus when DG mted voltage and frequency condidons are establish AAera

-

DG connects to its respeedve bus, the non accident loads are automadcally sequenced ;

* " ' * ' '
Lonas A w M' * h |

*

yy asquesse pee ron:
LOCA signals from the Residual Heat oval (RHR) (Division I) and High Pressure |
Core Hooder (HPCF) (Divisions H an IH) systems automadcaDy start their respecdve
divisional DG. After starting, the DGs * in a standby mode (i.e. running at rated j
voltage and frequency,but not conna to their busses), unless a LOPP signal exists. ;

When LOCA and LOPP signals czist(%e DG automadcaDy connects to its respective
divisional bus. After a DG connects to its respective bus, the LOCA loads are |
automatically sequenced onto the bus. |

|

A manual start signal from the main control room (MCR) or from the local control !

station in the DG area starts a DG. After starting, the DG remains in a standby mode,,
;

unless a LOPP signal exists. |

!

DGs start, attain rated voltage and frequency, and are ready to load in s 20 seconds after !

receiving an automade or manual start signal
|

- When a DG is operadng in paraDel (test mode) with offsite power, a loss of the offsite
'

power source used for testing or a LOCA signal overrides the test mode by
disconnecting the DG from its respective divisional bus.

EmerpencyDienelGenerneerSyneem 111131

_ _ . _ _ _ _ . ._ __ . _ _ _ _ _ , _ . .
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..

ABWR DESIGN CERTIFICATION '

t
-

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

-

;

!

CDM SECTION AND COMMENT No.: 2.12.13 EDG No.14 i

!
NRC COMMENT: I

-

1

Page 2.12.13-1, fourth paragraph, states that the EDG is automatically connected to its
;

respective divisional bus upon an undervoltage condition. However, this is not really true
because in accordance with page 8.3-16, item 1 of the SSAR, it is necessary for Izrge motors |

to trip first at a bus voltage equal to 30% before the EDG output breaker is closed. See
comment 6 above on the same aspect. -

,

.
=

.

...
,

i

GE RESPONSE: ---

[;
,

.

GE does not concur that any CDM changes are necessary. An undervoltage condition initiates
auto-connection. The primary condition for connection to the bus is DG voltage and

j

frequency. Other logic conditions associated with this process are considered detail plant
1

design and thus not appropriate CDM topics. Consequently, GE proposes no changes in
-

response to this NRC comment.-

_ . iy
)
l

.-

PROPOSED CHANGES

CDM: None

SSAR: None
-

e

.

We

:: -

|
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- ' ' ~
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ABWR DESIGN CERTIFICATION *

- |

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

|
|
>

CDM SECTION AND COMMENT No.: 2.12.13 EDG No.13

NRC COMMENT: !
!

Revise design commitment No. 7 as shown in the attached markup. *

;

!

!
!
r

$
,

:
,

GE RESPONSE: :

GE concurs and will include this change in the next in 1swn of 25A5447. (See response to
2.12.13 comment Ib.)

,
.

- i

,

PROPOSED CHANGES

CDM: Per markup attached to resonse to comment 2.12.13, Ib.

SSAR: None
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FEBRUARY 1994 |
'ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY I

REVIEW GROUP COMMENTS ON THE CDM AND S' AR- 'IS

i
i

i
CDM SECTION AND COMMENT No.: 2.12.13 EDO No.10 1

NRC COMMENT:

Last paragraph of TS bases Section B 3.8.1 should be revised to include power factor of DG. |
!
!

!

;

!
i

'I
i
!

GE RESPONSE:
t

GE concurs and will include this change in the next SSAR amendment. (See response to ;

EELB comment No. 25.) ,

!
t

:

i

|

i,

!

PROPOSED CHANGES ;

CDM: None
,

!

i

:

I

SSAR: Per above response. i
,

:

?

!
- !

!

i
(

.

!
n

}
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.12.13 EDG No. 2

i
NRC COMMENT: {

'|
SSAR Section 8.3.1.1.8.2, item No.14 states that "the maximum loads expected to occur for ')
each division do not exceed 90% of the continuous power output rating of the diesel
generator." This information should be incorpomted inCDM and ITAAC No. 2 should be
revised accordingly. See attached. . -

i
-

-

.

, [' . . .l--
-

GE RESPONSE:

GE does not concur. This position is based on what GE believes is an earlier GE/NRC
|agreement that it is neither appropriate nor necessary for plant and equipment margins to be

addressed in the CDM. Consequently, GE proposes no changes in response to this NRC
corrjment. .. .

kN $ kf hI

PROPOSED CHANGES

CDM: None

1
1

SSAR: None

I
.
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I
(17) Bus voltage and frequency will recover to 6.9 kVi10% at 60i2% Hz within 10

74 fat! seconds following trip and restart of the largest load.
A M I

(J8) Each of the above design criteria has the capability of being periodically !

#9' verified (Subsection 8.3.4.56). However, note exception for Item (10). |

8.3.1.1.8.3 Starting Circuits and Systems i

Diesel generators I, II and III start automatically on loss of bus voltage. Under voltage
relays are used to start each diesel engine in the event of a drop in bus voltage below |
preset values for a predetermined period of time. low-water-level switches and drywell !

high-pressure switches in each division are used to initiate diesel start under accident
conditions. Manual start capability is also provided and shall be periodically verdied
(Subsection 8.3.4.36). The Cass IE batteries provide power for the diesel control and

,

protection circuits. The transfer of the Cass IE buses to standby power supply is
automatic, should this become necessary, on loss of preferred power. After the breakers ;

I connecting the buses to the preferred power supplies are open, the diesel generator |
breaker is closed when required generator voltage and frequency are established. |

Diesel generators I, II and III are designed to start and attain rated voltage and
-

frequency within 20 seconds. The generator, and voltage regulator are designed to I

| permit the unit to accept the load and to accelerate the motors in the sequence within {
the time requirements. The voltage drop caused by starting the large motors does not

'

exceed the requirements set forth in Regulatory Guide 1.9, and proper acceleradon of :
these motors is ensured. Control and timing circuits are provided, as appropriate, to 4

ensure that each load is applied automatically at the correct time. The design provides -|

| capability for periodic verification of these criteria, as indicated in Subsection ;

8.5.1.1.8.2(18). Each diesel generator set is provided with two independent starting air ;

systems.
7

8.3.1.1.8.4 Automatic Shedding, Loading and Isolation ;

The diesel generator is connected to its Cass IE bus only when the incoming preferred ;

source breakers have been tripped (Subsection 8.3.1.1.7). Under this condition, major :

loads are tripped from the Qass IE bus, except for the cass IE 480V power center

I feeders, before closing the diesel generator breaker.
.

The large motor loads are later re-applied sequentially and automatically to the bus |
after closing of the diesel generator breaker. |

;

,

1
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Tab % 2.12.13 Emergency Diesel Generator System (Continued) b

inspectlens Tests, Analyses and Acceptance Celterie IlO
g

Design Commitment inspectlens, Tests, Analyses Acceptance Celterle El
6. When LOCA and LOPP signals exist, the 6. Tests on the as-built DG Systems will be 6. In the as-built DG Systems, when LOCA

DG automatically connects to lie conducted by providing simuleted LOCA and LOPP signals exist, the DG
respective divlelonel bus. After a DG end LOPP signals. automatically connects to its respective
connects to its respective bus, the LOCA divisional bus.The automatic load
loeds are automatically sequenced onto sequence begins et s 20 seconds,
the bus. Following opplication of each loed, the

bus voltage does not drop more then 25%

4 measured at the bus. Frequency is
h restored to within 2% of nominel, andip

4 voltage is restored to within 10% of
#d/ nominal within 80% of each load

uence time interval.The HPCF and
RH oeds are sequenced on to the bus in ,,

s 36 seconds for design basis events. t
laster A Q7. A manuel stort signal from the MCR or 7. Tests on the as-built DG Systems will be 7. As-built e automatically stort on .

from the local control stetton in the DG conducted by providing a menuel start recel e menuel stort signal from the l'
area starts e DG. After starting, the DG signal from the MCR and from the local MCR r from the local control stettonr I,
remains in a standby unless a control station, without e LOPP signal. r^: . - _ f :' : 'e?'"" :nf ?:t f

^

LOPP signal exists. t-c::n-, S'"" '- r "" n _ - .S and
--

-

remain in the stent.,y mode.

8. When a DG is opor g in perellet itest 8. Tests on the as-built DG Systems will be 8. When the as-built DG Systems are
Dmode) with offs power, a loss of the conducted by providing simulated loss of operating in the test mode with offsite a

E' offsite power used for testing or e offsite power and LOCA signals while power and a loss of offsite power or a 7j LOCA sign rides the test mode by operating the DGs in the test mode. LOCA signalis received, DGs
a disc the DG from its respective automatically disconnect from their
4 divis bus. respective divisional buses.

_I

5 c.e. . ,s a ,u.,~ .s +),~, :
bani Nd|Conodet N $e $kt,d NssdS

{ - =
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u t

i
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FEBRUARY 1994 I
ABWR DESIGN CERTIFICATION

"
GE RESPONSES TO NRC INDEPENDENT QUALITY !

REVIEW GROUP COMMENTS ON THE CDM AND SSAR ,!

,

,

!
,

CDM SECTION AND COMMENT No.: 2.12.13 EDG No Ib |

NRC COMMENT: ;

Acceptance values (210%) voltage and =2% frequency) should be deleted from ITAACs 4,5, |

and 7 since the design requirement is to establish rated voltage and frequency. The above j
tolerance requirements are specified only during loading.

>

4

)

GE RESPONSE:

!
Per verbal GE/NRC agreement, GE plans to make the CDM changes shown on the attached

!marked-up pages 2.12.13-3 and 2.12.13-4.
,

i'!I ik kI 5f4 4 i ,

,

!
!
i

.

h

PROPOSED CHANGES

t

CDM: Per attached markups.
:
!

i

|

SSAR: None !
|

|

1



.. .
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.12.12 DC POWER No. 2
I NRC COMMENT:

One line diagram symbollegend needs to be added to SSAR Section 1.7 as committed by GE
in response to pilot review comments 10 and 11.

|
|

GE RESPONSE:

GE plans to implement this prior commitment into the next SSAR amendment.
{

PROPOSED CHANGES

CDM: None

|

SSAR: Per above response.

/
i ,

..

l
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT QUALITY
|

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.12.12 DC POWER No.1

NRC COMMENT:

} GE response to comment No. 9 of pilot review is not fully implemented. Figure 8.3.4 sheet 3
| as well as other affected drawings (AC and DC systems) should be revised to show non-

drawout type MCCBs.

i

GE RESPONSE:

GE concurs and plans to make the necessary changes in SSAR Figures 8.3-2,8.3-3, sheets 1
and 2, and 8.3-4. The change is to remove "drawout.''

I
.

1

PROPOSED CHANGES

CDM: None

SSAR: Per above response.

ef,

1
- .. _

j



U Table 2.12.11 Combustion Turidne Generator 3hU
IDE Inspections Tests. Analyses and Acceptance Criterte

Design Commitment inspections, Tests, Analyses Acceptsnee Criterle
1. The basic configuration of the CTG le 1. Inspections of Itle as-twitt CTG will be 1. The es-built CTG conforms with the basic

described in Section 2.12{#
conducted. '"" configuration described in Section

! +l' 2.12.11.
2. The CTG con supply power to the non- 2. Tests on the as-built CTG will be 2. The as-built CTG con supply power to the

Class IE busses or to the Class 1E conducted by connecting the CTG to the non-Class 1E PIP busses or to the Class 1E
diviolonel busses. non-Class 1E PIP busses and to the Class divlelonel busses.

1E diviolonel busses.

3. The CTG cepecity to supply power is et 3. Inspections of the as-built CTG end DGs 3. The es-built CTC cepecity to supply power I
least es large as the cepecify of a DG. will be conducted. Is et least es large es the cepecity of a DG,

as determined by the CTG and DG
nameplete retings.

4. MCR displays and controls provided for 4. Inspections will be conducted on the MCR 4. Displays and controle exist or can be |the CTG ere as defined in Section 2.12.11. displays and controls for the CTG. retrieved in the MCR es defined in Section [
2.12.11. ;

!
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,

ABWR DESIGN CERTIFICATION
'

!

GE RESPONSES TO NRC INDEPENDENT QUALITY |
REVIEW GROUP COMMENTS ON THE CDM AND SSAR j

,

f

;

CDM SECTION AND COMMENT No.: 2.12.11 CTG No. 8
|

NRC COMMENT:

Table 2.12.11, item 1, replace 2.12.1 with 2.12.11. i

i
|

|

!
l
,

!
i

GE RESPONSE: -

,

'.

GE concurs and will include this change in the next revision of 25A5447. !
!

:
2 !

,

!

i

i
i

|
PROPOSED CHANGES i

i

CDM: Per attached. |
i

i

i

SSAR: None

.

+-w +- n.c. s ..w. - w- m.+w. ...%m,-. u-wee..m



FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSARs

h
.

CDM SECTION AND COMMENT No.: 2.12.11 CTG No. 6

NRC COMMENT:

Design Description states that " CTG is located in a non-safety related area of the plant."
SSAR Section 9.5.11.3 states that " Adequate protection of the CTG against sabotage is
provided by locating the unit inside the security protected area." Design Description should be
revised to show that the CTG is located in the protected area of the plant and an ITAAC should
be provided to verify this location.

GE RESPONSE:
tt

ses r4 cha ges in ([esponseltoispfnfedt ancf there ' no be CTA is not safe '-relate componGE s not co ur.
for DM treat , ent

CTG [ocatio Cc.n equently GE pro
thi NRC cc ment

A:? # C$tth { G>ni To sky & en ss wegah>
ours a>E 17tc PE^sro9 6dlLbmW

PROPOSED CHANGES

CDM: None

SSAR: None



b '

Section 2.12.10 Connent No. 3

Coenent:

IEEE 317 "IEEE Standard for Electrical Penetration Assembly in Containment
Structure for Nuclear Power Plant" should be referenced in SSAR for meeting
design, construction, qualification, test and installation of electrical
penetration assemblies.

Resolution: IffE ST/~DM b is e f f &-e a s e. b i .) [SM R &cw / 7 ~41
MNO S EG im r- $*1 3.1

a { F o x !.s p a u kyeAlso Ssf can a ea f 2 &
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below the maximum continuous current capacity of the penetration."

Such devices must be located in separate panels or be separated by
barriers and must be independent such that failure of one will not
adversely affect the other. Furthermore, they must not be dependent on

the same power supply.

(5) A demonstration ofleak tightness under the severe accident containment

pses' pressure and temperature loadings described in Subsection 19F.S.2.2.

N Proteedve devices designed to protect the penetradons are capable of being tested,
calibrated and inspected (see Subsection 8.3.4.4).

i

SJ.3.8 Fire Protection of Cable Systems

The basic concept of fire protection for the cable system in the ABWR design is that it
is incorporated into the design and insta11adon rather than added onto the systems. By

i

use of fire resistant and non propagadng cables, conservatrve application in regard to

ampacity radngs and raceway fill, and by separadon, fire protecdon is built into the i

system. Cables are rated to withstand fault curants until the fault is cleared. Short
circuit analyas will be perfonned in accordance with IEEE 141 and/or other acceptable
industry standards or pracdces to determine fault curants. Mre suppression systems ;

(e.g., automade sprinkler systems) are provided as listed in Table 9.5.1-1. |
*

4

8.3J.S.1 Resistance of Cables to Combustion

The electrical cable insuladon is designed to resist the enset of combusdon by limiting j

/
icable ampacity to levels which prevent overheating and lesuladon failures (and

resultant possibility of fire) and by choice ofinsuladou andJacket materials which have j

flame-resisdve and self exdnguishing characterisdes. Polyvinyl chloride or neoprene j

cable insulation is not used in the ABWR. All cable trays are fabricated from
'

noncombusdble material. Base ampacity rating of the cables was established as

published in IPCEA 46426/IEEE S.135 andIPCEA-54 440/ NEMAWC 51. Each coaxial
cable, each single conductor cable and each conductor in muldconductor cable is

specified to pass the vertical flame test in accordance with UIA4.
|

In addidon, each power, control and instnnnentadon cable is specified to pass the
vertical tray flame test in accordance with IEEE 385.

Power and control cables are speci5ed to condnue to operate at a conductor

temperature not exceeding 90*C and to withstand an emergency overload temperature
,

of up to 130*C in accordance with IPCEA S&524/ NEMA WC 7 Appendix D. Each
power cable has stranded conductor and flame resisdve and radiadon-resistant
covering. Conductors are speci8ed to continue to operate at 100% reladve humidity

|

| with a service life expectancy of 60 years 6: Of M. Also, Class 1E cables are designed
and qualiEed to survive the LOCA ambient condi at the end of the 60 yr. life span.

_ . _ as
,,_
|
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Section 2.12.10 Comment No. 3

Comnent:

IEEE 317 "IEEE Standard for Electrical Penetration Assembly in Containment
Structure for Nuclear Power Plant" should be referenced in SSAR for meeting
design, construction, qualification, test and installation of electrical
penetration assemblies.

Resolution: 1 GEE STsu p/4 b Is e f f r e u ec b a $3 e R 7~e c/c- /. 1- 1 /
ttN D S Fc tre 5 1 3.1 .

,
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FEBRUARY 1994 )

ABWR DESIGN CERTIFICATION '

GE RESPONSES TO NRC INDEPENDENT QUALITY ,

REVIEW GROUP COMMENTS ON THE CDM AND SSAR i

|

|
1

CDM SECTION AND COMMENT No.: 2.12.10 WIRING PENETRATION No. 3 i

NRC COMMENT:
I

IEEE 317 "IEEE Standard for Electrical Penetration Assembly in Containment Structure for :

Nuclear Power Plant" should be referenced in SSAR for meeting design, construction, i
qualification, test and installation of electrical penetration assemblies.

!
I

i

;

i

GE RESPONSE:

See GE response to NRC reviewer comment EELB number 26. |

|

.1

,

1

PROPOSED CHANGES

CDM: None

l
|

i.

|

SSAR: Per above response. :

:

,

,

I

*

!

._ ._, ._ _ _, _ _ _ _ . - .
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FEBRUARY 1994 -

ABWR DESIGN CERTIFICATION
. ,

GE RESPONSES TO NRC INDEPENDENT QUALITY r

REVIEW GROUP COMMENTS ON THE CDM AND SSAR
I

CDM SECTION AND COMMENT No.: SSAR SECTION 8.2 No. 2 )
i

1

NRC COMMENT:

In responding to comment No. 20 on ITAAC 2.12.1, GE incorrectly changes SSAR ;

Figure 8.2.1 (sheet 2). " Gas Combustion Turbine Generator" should just be " Combustion |

Turbine Generator "
.

!

|

t

i

!

'
'

GE RESPONSE:
,

GE concurs and will include the necessary corrections in the next SSAR amendment. j

.

I

i

!

!
;

i

PROPOSED CHANGES

jCDM: None
i

1

:

SSAR: Per above response. j

i

.

I

v

- - - - -.. . . - - . - - . , - - -- ,
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: SSAR SECTION 8.2 No.1

NRC COMMENT:

In responding to comment No. 24 on ITAAC 2.12.1, GE incorrectly interjected the letter "B"
between " isolated" and " phase" in the next to the last paragraph on page 8.2-2.

I

GE RESPONSE:
|

GE concurs and will include the necessary corrections in the next SSAR amendment.

..

PROPOSED CHANGES

CDM: None

'

SSAR: Per above response.

I

.

;
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ACWR standard s:htyAr:stysis nepour

~

Figure 1.7-3 Graphical Symbols for Use in Electrical SLDs (Sheet 4 of 4) I

"
Fuse ;

ea

DC Supply

!

-

Station Battery
_

_

Full Wave Rectifiery
5

Devices

f Current Transformer (CT)
% ,

|*| * Function Identifier -

'

Static trip deviceSTD -

DC under voltage relay27D -

Ground detector relay64 -

DC overcurrent relay76 -

Selector switch84 -

I

* Monitoring Function*

VoltmeterV -

A Ampmeter-

Abbreviations

M/C Metal Clad
P/C Power Center
MCC Motor Control Center
R/B Reactor Building
C/B Control Building .

T/B Turbine Building
RW/B Radweste Building
UHS Ultimate Heat Sink

Drswings - Amendment 34 1.7-35
,
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION,,,

GE RESPONSES TO NRC INDEPENDENT OUALITY -

REVIEW OROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 3.1 HFE No. 9

NRC COMMENT:

Apply Comment No. 5 to 5.a(1).

t

,

I

GE RESPONSE: h(h{$ @
doc or concur. Se sponse to NR mment 3.1 o.

x -
_

Y ddY OW FN tw ill m& h '

4M J MAf flf?Ajo^ R 2 6r4 q f 4 ~)
C

PROPOSED CHANGES !

h A/8-l (Om e g t - gCDM:

SSAR: None

s

.

i

!

_ _ _ _ _ _ _ _ _ . __ -m. _ _ _
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

.

,

CDM SECTION AND COMMENT No.: 3.1 HFE No. 7

NRC COMMENT: i
1

Apply Comment No. 5 to 4.a(1).

:

|
,

GE RESPONSE: [61A6M
<s n:/See res C cohent 3.1 Nse t 3.

[y G t o r w & W s' i l 5 (IV !

,% h /\.Dx W F4Ni S Of f ,

29O $4/7/
:

PROPOSED CHANGES '

hg g ggm g p gg /CDM: N e

|

!

SSAR: None I
'

|

.

i

t

_ _ _ _ _ _ _ . _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ __ _
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p Table 3.1 Human Factors EtJ.:x;..g (Continued) b {
! Inspeettens, Tests. Analyses and Acceptance cetterte U

Doolen Commitment Inspeettens,Testo, Analyses Doolen Acceptance Criterle

3. 3. 3.g
I a. An Allocation of Function e. The Allocation of Functlan e. The Allocation of Function implemen-
% implementation Plan shell be implementation Plan shall be tetton Plan shall establish:
I developed which establishes the reviewed. (1) The methods and criterle for themethods for ellocating functions to execution of function ellocatio

personnel, system elements, and
personnel-system combinations. (2) That espects of system and

,

functions definition shall be '

enelyzed in terms of resulting &
'

human performance requirements 74based on the user population.

(3) That the ellocation of functions to
personnel, system elements, and
personnel system combinettons

| shall reflect: v
' ?

I N (e) Sensitivity, precision, time, ;
~

4 and safety requirements.~

#fW (b) Rolleb411ty of systemf' m0 I J Mgl f' W performance.y
! I

. (c) The number and thedugf[ FM/I g.
/ necessary skills of thea,p

's $ Fd- / personnel required to operate
\ ./ and meinteln the system.

'
N (4) That allocation criterle, rationale,
N ~. _ onelyses, and procedures shel! be-

_ _ . . .

documented.

e
*

.

5
5.*

I a.

.

---- --

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - _ _ . - - _ - _ _ . _ _ _ - - - - _ _ - - _ _ - _ _ - - - - - _ - -



FEBRUARY 1994
ABWR DESIGN CERTIFICATION

,

!

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

' |
|

!

I

CDM SECTION AND COMMENT No.: 3.1 HFE No. 6 I

|

NRC COMMENT:

Apply Comment No. 5 to 3.a(1)

GE RESPONSE: b
m

GE does tconcur. e response t C co ment 3.1 N . .

t - =

b( (OY fuM yvs'll h vf

c|-cu~p 6 .te nut wins s__ ,ga
~

l

6 447 . 4
<

PROPOSED CHANGES

fg |VAC (o u av,4 f ,e y 4
CDM:

SSAR: None

.
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g Tettle 3.1 Human Factors Engineering (Continued) h9 ig:I .;, Tests Analyses and Acceptance Criterte
Design Commitment Inspoettens, Tests, Analyses Design Acceptones Criterle

m 2. 2. 2.4- e. A System Functional Oe- -%, ents s. The System Functionel Requirements a. The System Functional Requirements,

'
Analysis implementation Plan shall be Analysis implementation Plan shall be Analysis implementation Plan shelldeveloped which estabRehes that reviewed. establish:Mont system We sheH be
onelyzed to iderdW h hmchs (1) Methods and criterle for con-
which must be performed to satisfy ducting the System Functional #(
the objectives of each functional eres. Requirements Analysi ''<r
System function snelysis shall 2) That system requirements shn't
determine the objective, performance ..( define the system functions an f

.
-

requirements, and constraints of the '

design, and estabHsh the functions !' those system functions shall pau-
g vide the basis for determining the.-

' % gf[which must be accompRohed to meet tA associated HS1 performance itthe objectives and required
[\ requirements.

gperformance.
(3) That functions critical to safety v

7 ( [( shell be IdanHfled. f
A (4) That descr%nns shall be "

t[ L \ |hf// ' developed fiu Wh of the.

)d Identified functions and for overall
system configuration design itself.
Each function shall be identified

N - -

(observable peremeters which will
and described in terms ofinputs

Indicate system status),
functional processing (control
process and performance [
measures required to achieve the E
function), functionaloperations 8.
fincluding detecting signals, {,

measuring informstion, g'
comparing one measurement with g

U another, processing 5
r 2-

. ~

.

, y,, ,._, - - w--- - - ' - -^ ' " _ __m____ _ _. ,--_ _ _ __-- -- - - - - - - - - - - - - - - - - - - - ' - - - - - - - - ^ ^ ^



FEBRUARY 1994
ABWR DESIGN CERTIFICATrog

GE RESPONSES TO NRC INDEPENDENT OUA ,[D'
REVIEW GROUP COMMENTS ON THE CDM AND SSAR -

1

|
CDM SECTION AND COMMENT No.: 3.1 HFE No. 5 i

NRC COMMENT:

Design acceptance criteria 2.a(1) on page 3.1-7 should add the following words (from the
SSAR)"... in accordance with accepted human factors practices and principles."

GE RESPONSE: REvi660
concu .

b (d r & & lAfi IN h C U C' vy
in & nog g, ,Am g 2s4

'

cra o
,

-

,

'

PROPOSED CHANGES

CDM: f}{LL iOMm Y ' M 4&&
'

j

SSAR: None

.

I

i



t Tatde 3.1 Human Factors Er.J..x.;..g b4.

j Inspeettene. Tests, Analyses and Acceptance Criterle
_ gg

! Design Commitment NxCx , Tests, Analyses Design AcceptanceCelterle
1. 1. 1.

a. A multi-disciplinary HFE Deelen Team e. The composition of the HFE Design e. The HFE design team shell be
shall be established and be comprised Team shall be reviewed. comprised of the following expertise:
of personnel with expertise in HFE
and in other technical stees relevant (1) Technical Project Menegement

to the HSI design, evolustion and (2) Systems Engineering
operation. (3) Nuclear Engineering

(4) Control and Instrumentation
Engineering

(5) Architect Engineering

(6) Human Factors

(7) Plant Operations,

(8) Computer Systems Engineering y
(9) Plant Procedure Development (
(10) Personnel Training

'

b. An HFE Program Plan shall be b. The HFE Program Plan shall be b. The HFE Program Plan shell establish:
developed which establishes that the reviewed.

(1) Methods and criterle for the HSIhuman-system interfaces shall be hl m hign and

ge[N
developed designed. and evolueted , , , , , , , ,
based upon human factors systems

/g to (2) Methods for addressing:enelysis and shall reflect human -

factors principles.The HSt scope shell V
|2

*g (e) The ability of the operating
personnel to accomplish [epply to the MCR and RSS. , ..

.",, [
I ([( { {

essigned tasks. {gg,

7
(b) Operator workload levels andg

g| ( k vigliance. g-
1- / 'c

I:
. . . . _ . __ /-} g-, ,

s

_ _ _ _ _ _ - _ _ _ - - _-- _ ___ - - _ _ . _ _ _ _ _ _ . _ - . _ _ _ _ __ __ ___-___._ _ _ _ --
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ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY -

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 3.1 HFE No. 3 (Continued)

GE RESPONSE: (Continued)
- m- -

1
2) The .c5AR aterial supporting the CD .1 entry does use this ph and includes

er.ensi material that defines wh is intended to encom e SSAR Chapter 18).

Co ently, GE proposes no nges to the CDM in nse to this NRC question.

.-

.

L

i

,

!
,

k

l

. i

:
I

-_ __ _ - _ - -
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY -

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 3.1 HFE No. 3

NRC COMMENT:

Design acceptance criteria 1.b.(1) on page 3.1-4 should have the following words (from the
SSAR) added "... in accordance with accepted human factors practices and principles."

GE RESPONSE: YI N-

., ___w se ~e

GE does not concur. During development of the 3.1 HFE material, there were G
discussions as to whether this phrase should be inclu m CDM Section 3.1. It was GE's .
understanding that this issue was resolved (in I with the mutual GE/NRC concurrence ,/
that it was not appropriate or necessary to ese words. The basis for this determination (were:

)

/ 1) The phrase lacks ificity and unambiguity and is thus not an appropriate CDM
. .

'

acceptance n. ( '

(Conti on next page...)

|s

1 -_

C((On e %( gf |11 h M ,L & I

ito J elpJo^ g 266 5 447
i

PROPOSED CHANGES

CDM: f h NM W ^* *& A

SSAR: None
.

I

l

I
,

_ _ _ _ _ - - _ _ - - _ _ _ - _ - _ - _ _ _ _ _ _ __
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Table 2.15.6 Rre Protection System: "

b
| I

inspections, Tests, .^. :,a and %;ance Celteria tegDesign Commitment Ma^_ - .. Tests, A ._:,_. .4-Mance Criteria %
i 1. The basic configuration for the FPS is 1. Inspections of the as-built FPS will be 1. The as-built configuration of the FPS is indefined in Section 2.15.8 conducted.

accordance with Section 2.15.6.'

2. Fire detection and alarm systems are 2. Inspection and testing of the as-built 2. The detectors respond to the simulatedprovided in all fire areas.
detectors will be performed using fire conditions.
simulated fire conditions.

3. The FPS for the Reactor and Control 3. Tests will be conducted of the as-built 3. The FPS for the Reactor and ControlBuildings supplies a minimum flow of FPS.M iters/ min at a pressure greater than Buildings supplies a minimum flow of,

kg/cm g at the most hydraulically iM I M (Fg -C liters / min at a pressure Greater than2 ,

2

h 4.57 kg/cm g at the most hydraulicallyremote hose connectior( ;;:. vC
remote hose connection.34 Automatic foam-water extinguishing 4. Inspections of me as-built foam-water 4. The automatic foam-water suppressionsystems are provided for the diesel extinguishing systems will be conducted. systems are present and initiation logic isgenerator and day tank rooms. The automatic logic will be tested using
actuated under simulated fire conditions.simulated fire conditions.i

:
5. The sprinkler systems and the standpipe 5. Seismic analyses of the as-built FPS wlH 5. An analysis report exists which concludes (

;
.

systems in the Reactor and Control be performed.
Buildings and the portions of the FPS that as-built sprinkler systems and the
water supply system identified in Figure standpipe systems in the Reactor and
2.15.6 remain functional following an Control BuNdings and the portions of the
SSE. FPS water supply system identified in -3

Figure 2.15.6 remain functional following
an SSE.

6. The fire detection and alarm systems are 6. Inspections of the as-built FPS will be 6. The FPS is supplied with power from asupplied with power from a non-Class 1E conducted.
uninterruptible power supply. non-Class 1E uninterruptible power

supply. p} 7. MCR alarms and displays provided for the 7.
Inspections will be performed on the MCR 7. Alarms and displays exist or can be k:. FPS are as in Section 2.15.6. alarms, and displays for the FPS.

[ Q retrieved in the MCR as defined in Section ka 2.15.6. g7 8. Two fire wa supply system pumps 8. Tests will be conducted of the as-built FPS 8. Two fire water supply system pumps e=m provi liters / min flow each at a pumps in a test facility. provide iters/ min flow each at s'
pressure 8.8 kg/cm f. y -.. f2pressure o 8.8 kg/cmf 2

[fsW Gl,b3
w &Y,k,j'

.

-__ _ _ - _ _ . . . . _ _ _ . _ . . __ -. _- _. .. . ._____.-_- ___ _ __ ____ _-_____
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2.15.6 Fire Protection System |

|
Design Description

The Fire Protection System (FPS) detects, alarms and extinguishes Eres. Fire detection
and alarm systems are provided in all Ere areas. The H$ consists of a motor driven

pump, a diesel drive pump, sprinkler systems, standpipes and hose reels, and portable (
extinguishers. The foam systems are also used for special applications. He basic j

configuration of the FPS water supply system is shown on Figure 2.15.6. ne FPS !

provides fire protection for the Reactor Building, Control Building, Turbine Building, ,

Radwaste Building, and other plant buildinp. |

|

Areas covered by sprinklers or foam systems ur dso covered by the manual hose system. J
Areas covered only by manual hoses can be teached hem at least two hose stations. A

Lose reel and fire exdnguisher are located no greater than 30.5m from any location
whhin the buildinp. :

!
|

TI e FPS is classified as nonsafety related. The sprinkler systems and the standpipe .i

systems in the Reactor and Control Buildinp and portions of the FPS water supply
system identified in Figure 2.15.6 remain functional following a safe shutdown
earthquake (SSE). nese portions of the water supply are separated from the remainder ]
of the system by valves as shown in Figure 2.15.6. I

Fresh water is used for the water supply system. Two sources with a minimum capacity !
s sof 1140 m for each source are provided. A minimum of 456 m is reserved for use by -!

the portion of the suppression system used for the Reactor and Control Buildinp. Both !

the diesel driven pump and motor drrven pu p independently supply a minimum flow (
of@ters/ min at a pressure greater than 4.57 kg/cm g@at the most hydraulically pgi

' I

I%3 remote hose connectio e two fire water pumps provid ters/ min flow each 1

2
*t) Pressure of 8.8 kg/cm f, q N % @ g [an .

[ A fire water supply connection to the Residual Heat Removal System piping is provided ig, gy from the portion of the FPS used for the Reactor and Control Buildinp to provide an {
! (M J AC independent water addition system mode of the RHR System for reactor vessel

injection or drywell sprays. ;

i

Automatic foam water extinguishing systems are provided for the diesel generator j
'

rooms and day tank rooms.

Mre detection and alann systems are supplied with power from a non Class IE
uninterruptible power supply. -

i

ne FPS has the following displays and alarms in the Main Control Room (MCR): |
|

(1) Detection system fire alarms.
|

Mre Protection System 2.rs0-r |
!

. - .- - - - . .- -- -- -. ._ _ _ -__ _n
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i

T| .

i (6) Smoke detectors%

*ht%

$ (7) Alarms
%

g (8) Fire barriers
N 4A (9) Fire stopsb

|

f .g ) | (10) Portable fire extinguishers
.

t
I

g .by (11) Portable breathing apparatus
~ c,-j g j (12) Smoke and heat ventilation systems

*

,,{ (13) Associated controls and appurtenances

WY)
.

The suppression systems for the buildings and the plant yard are shown in the following !hN J j figures:

,$<D>
-

Area Figures
C IN-

-

Reactor Building 9A.4-1 thru 9A.4-10
i

, Control Building 9A.+11 thru 9A 4-16

|3 Turbiae Building 9A.+17 thru 9A.4-21
"

I
b I Senice Building 9A.4-22 thru 9A.4-27w '

k . Radwaste Building 9A.+28 thru 9A.4-32) ,

y Plant Yard 9.5-5h
b

9.5.1.3.2 Fire Suppression System Requirements

S Tm . --- _. .'.. . n:n : p :-- .m rm ar =__ _ = 3., . _; ._ 7e L f- g _._t
-C.

&Enkgend . This requirement will meet the needs of NFPA 13 wet standpipe flow

'k -
demand of1893 L/ min at a residual pressure of 4.57 kg/cm at the uppenum1es2 th OM

% <Me standpipe and sprinkler system are designed to meet the requirementsL{,g of NFPA 13 and 14. In addition, the sprinkler systems and the portions of the wetbg' standpipe system within the Control and Reactor Buildings and one train of the fireg,

suppression water supply system analyzed to remain functional following a safe
shutdown earthquake. They are also designed to meet the requirements ofANSI B31.1,

y Power Piping. The remainder of the fire suppression systems are designed to the& appropriate fire protection codes as listed.

5ks

m
i

.5 18g Other Auxiliary Systems - Amendment 33
.~

.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

-

CDM SECTION AND COMMENT No.: 2.15.6 FPS No.1

NRC COMMENT:

ITAAC item No. 3 includes minimum flows for the Reactor and Control Buildings. The
SSAR, section 9.5.1.3.2, Fire Suppression System Requirements, specifies the Reactoy
Building. Resolve discrepancy g f~., ,

,W #p.' L) _,.. % JiIb' Y)

kh p W ~_. & &- ofP
-

,/

|b.;
& g i ,

4 . 3w . ---
.

~ ~ .--
.

.,

.-M/

h|Y4 TV N YEN#
\ ', Ls :~-

,

/ DS
b .

m j f'w <A.*

GE RESPONSE |: ~~
~ ~ , ___ _

/'

S ot. A n)4The CDM i f 2 :. 1-'' "* 7 TL :/J.-
" "

-

:'
correrted ta H : : w . . . .J. . . . .t. %g , ,. g g g. ,g,

W I A ChN0% nsk fnh W ^'|

(.J 9 a n , O l v " ' " er f< al|~aA(A
0

PROPOSED CHANGES

y6' dCDM: *

!
SSAR: See attached.

:

f

<

,
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.,

with controlled temperature to insure the comfort and safety ofplant personnel and the
integrity of equipment and components. The Reactor Building HVAC System is
composed of the following subsystems:

(1) R/B Secondary Containment HVAC System

(2) R/B Safety Related Equipment HVAC Sptem

(3) R/B Non-Safety Related Equipment HVAC System
-

(4) R/B Safety-Related Electrical Equipment HVAC System
,

(5) R/B Safety Related Diesel Generator HVAC System

(6) R/B Pnmary Conramment Supply / Exhaust System <

(7) R/B Mainsteam Tunnel HVACSystem

(8) R/B Reactor Internal Pump ASD Control Panel HVAC System

9.4.5.1 R/B Secondary Containment HVAC System

9.4.5.1.1 Design Bases
.

9.4.5.1.1.1 Safety Design Bases

Except for the secondary containment inboard and outboarti isolation damper, the
system is classtSed as non-safety-related. ,

'

The R/B Secondary Containment HVAC System is designed to isolate the secondary
containment in a hanh emironment with redundant Seismic CategoryIinboarti and

j
outboard safety-related dampers, but otherwise has no other safety-related function as

defined in Section 3.2. Failure of the system does not compromise anysafety-related
j

equipment or component and does not prevent safe reactor shutdown. Provisions are
j

|incorporated to minimize release of radioactive substances to atmosphere and to '

prevent operator exposure.

9.4.5.1.1.2 Power Generation Design Bases

The Secondary Containment HVAC System is designed to provide an emironment with i
'

controlled temperature and airflow patterns to insure both the comfort and safety of
plant penonnel and the integrity of equipment and components.

e contai ent is 'ntaine a nega ' p t :

x-

4 q ,. g M u y$ 6 , 4 - p i bwM~c rekkte L ovr d * (-
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION !g

r.s

GE RESPONSES TO NRC INDEPENDENT QUALITY ,

REVIEW GROUP COMMENTS ON THE CDM AND SSAR
b

(y' |-

:
t

i

CDM SECTION AND COMMENT No.: 2.15.5 HVAC No.14

NRC COMMENT:

Revise SSAR Section 9.4.5.1.1.2 to state "A negative pressure of 6.4 mm water gauge is
normally maintained in the secondary containment relative to the outdoor atmosphere" as
stated in SSAR Section 6.5.1.3.1, first paragraph.

I

GE RESPONSE:

6 ) (ortwb h WY [
.

c yk& ux4- %NL wad ~d-
|

!

d

PROPOSED CHANGES :

CDM: [\/ps

:
!

,

k[ M dSSAR: MJ2. ( (Om m evi ,

.

_ . _ _ _ _ _ . _ _ _ _ _ _ _
,
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henang, Ventituting and Air Conditioning Systems 2.15.5-23
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.

ABWR DESIGN CERTIFICATION
.

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

!

CDM SECTION AND COMMENT No.: 2.15.5 HVAC No.13 i

NRC COMMENT: j
i

Revise ITAAC Figure 2.15.5j to state "dP," not "DP" for the differential pressure instrument. i

,

i

f

;
L

i

GE RESPONSE: :

,

GE concurs and will include this change in the next revision of 25AS447.
.

,

.u no...e . , . >

6

i

PROPOSED CHANGES
:

CDM: Per NRC comments; see attached.

i

!

SSAR: None .

.

'

?

r

.

!

_ _ _ - - - . _ _ _ . _ _ . _ .
- - _ --
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Ere dampers with fusible links in HVAC duct work close under air Sow conditions. -

ne R/B Safety Related Eleenical Equipment HVAC System has the following displays
and controls in the main control rooms:

(1) Controls and status indicadon for the acave safety-related components shown
on Mgures 2.15.5f,2.15.5g, and 2.15.5h.

,

(2) Parameter displays for the instruments shown on Mgures 2.15.5f,2.15.5g and
2.15.5h.

R/B Safety-Reisted Diesel Generator HVAC System

he R/B Safety-Related DG HVAC System provides ventiladon for the DG rooms when j
the DGs operate, and consists of three independent divisions. Each division consists of
a Elter unit and two supply fans. Mgure 2.15.5i shows the basic system con 6guration and Iy
8 COPE- O '

he R/B SafetpRelated DG HVAC System is classi5ed as safettrela g
- r7 =,, - QWhen the DGis . 3On receipt of a DG start signal,@ '- -

operating, the R/B Safety Related DG HVAC System and the R/B Safety n.ima \g |
d

8,*. Wife %B'n'!st HVAC System maintain the temperature below 45'C.. :.t

The R/B Safety Related DG HVAC System is classi5ed as Seismic Category L ne R/B
Safety Kelated DG HVAC System is located in the Reactor Building.

Each of the three divisions of the R/B SafetpRelated DG HVAC System is powered from
the respective Class IE division as shown on Mgure 2.15.51. In the R/B Safety Related
DG HVAC System, independence is provided between Class IE divisions, and also
between the Class IE divisions and non< tass IE equipment.

Each mechanical division of the R/B SafetyRelated DG HVAC System (Divisions A. B,
C) is physically separated from the other divisions.

He R/B SafetpRelated DG HVAC System has the following displays and controls in the
main control room:

(1) Controls and status indicadon for the active safettrelated components shown >

on Mgure 2.15.5i. -

R/B Secondary Containment HVAC System .

He R/B Secondary Conrainment HVAC System provides headng and cooling for the
secondary containment. Mgure 2.15.5j shows the basic system con 6guradon and scope.

maaine. vensisaring anawr coneunaning synoms 2.ss.s.1

, _ . ._. - - _ _ . _ , _ _ _



ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY
~

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.15.5 HVAC No.12

NRC COMMENT:

Revise CDM design description on page 2.15.5-7 to state "On receipt of a DG start signal,
both DG supply fans start. A space thermostat controls allow at least one fan in operation."

GE RESPONSE: bi Mep D Yht CD41 A[gM Q
g wel ijNJ tb <dmi< kt boa B 6 qal

A 04 Y Lf S. & G hk+> rADA/> p '

Eoeaa ALJ beAupf fn wnkt i,Io-%iw ty, y!o n a p i>< s c u ~1 s ou .
A a N m y h d<) yh % Lo kS J L aug f &
ahM 9 lawyusy,Gs W na porn la ,a a s

b I b(PROPOSED CHANGES NN bM M ik

hy dfl M .CDM:

SSAR: UCARi

.
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i

g Table 2.15.5e Control Room Heldteidilty Area HVAC Systeen (Continued) b
Uf 1.; :%xe Tests. ?- ",x; and ? : f. ::: Celterle

Design Comadtment Onepeettens, Jests,A !, c Acceptance Crherle

I 7.7. Each of the two CRHA System divletons is 7.
powered from the respective Qess 1E e. Tests will be performed on the CRHA e. The test signal exists only in the Class

'

division as shown on Figure 2.15.6e. In HVAC System by providing a test 1E divleton under testin the CRHA
the CRHA HVAC System,;..f:; -A.ce is signet in only pne Class 1E division et HVAC System.

i provided between Gess 1E divlelons, and , gg,,, ,'

between Gess 1E divletons and non-Class
1E equipment. b. Inspection of the es-built Qass 1E b. In the CRHA HVAC System, physical

divisions in the CRHA HVAC System seperation or electricel lsolation exists
will be performed. between Oess 1E divisions. Physical

separation or electricoilsolation exists
between these Goes 1E divisions and
non-Qas's equipment.

,
'

8. Each mechanical division of the CRHA 8. Inspections of the es-built CRHA HVAC 8. Each mochenical division of the CRHA
HVAC System (Division B and C)is System willbe pefformed. HVAC System is physically separated
physically separated from the other from the other mechenical division of the y

division, except for the common ducts in CRHA HVAC System by structural and/or y
the MCAE. fire barriers. (

9. Fire dampers with fusible links in HVAC 9. Type tests of fire dempers in a test facility 9. Fire dempers close under system air flow

{ duct work close under ele flow conditions. will be performed for closure under conditions.
system air flow conditions.g

T 10. Main control room displays and controls 10. Inspections will be performed on the mein 10. Displays and controls exist or con be
8. provided for CRHA AC System are as control room displays and controle for the retrieved in the mein control room os

f defined in Sect % CRHA HVAC System. defined in Section 2.15.5.

i

1
gi

e i

ff1 |5$, I ' R
=g

1 &-a

i i
!! t

i .

. .
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION ,

|
!

GE RESPONSES TO NRC INDEPENDENT OUALITY !
'

REVIEW GROUP COMMENTS ON THE CDM AND SSAR |

!

!
CDM SECTION AND COMMENT No.: 2.15.5 HVAC No. 4 !

i
NRC COMMENT:

,

i
Revise ITAAC Table 2.15.5d, item 10, to state "Section 2.15.5" not "Section 114." t

!
>

!,

!

i

i

!

GE RESPONSE: !
!

GE concurs and will include this change in the next revision of 25A5447. '

,

i

!

!

!

\
i

PROPOSED CHANGES

i
CDM: Per NRC comment; see attached.

!

i

SSAR: None

;

i

i
.

;

t

!

i

I
. _ .. _.-- . _ _ _. _. _ -
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NOTES:

h. 1. TtWS FIGURE SHOWS ONE OF TWO IDENTfCAL DM980NS. ELECTRICAL
POWER LOADS FOR THE COMPONENTS OF DM880N 9 ARE POWERED k

k FROM CLASS 1E DM800N il. ELECTRICAL POWER LOADS FOR THE COMPONENTS
t|3

4 OF DMSDON C ARE POWERED FROM CUL9S 1E DMSION lit. ,

i f E
.

3 Figure 2.15.5e Control Room Habitability Area HVAC System ,5

.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

'

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

i

CDM SECTION AND COMMENT No.: 2.15.5 HVAC No. 3
'

NRC COMMENT:

1. Revise ITAAC Figure 2.15-5b to state "dP" not "DP" for differential instrumentation.

|

| GE RESPONSE:

GE believes CDM Figures 2.15.5a and 2.15.5j need this correction and will include changes in
the next revision of 25AS447. l

.

PROPOSED CHANGES

CDM: Per attached.

SSAR: None

.
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i

inspections, Tests, Analyses and Acceptance Criterin
m. \

.

-

3, '

For portions of the CRHA HVAC system within the Certi5cd Design, Table 2.15.5as
y provides a de6nition of the inspections, tests, and/or analpes, together with assocated ;

4eptance criteria, which will be undertaken for the CRHA HVAC Systems..-

-

3
t g) Table 2.15.5c provides a definition of the inspections, tests, and/or analyses, together

;

i

with associated acceptance criteria, which will be undertaken for the Reactor Building
Safety-Related Equipment HVAC System.T ,

" ,

:.g ) Table 2.15.5d provides a definition of the inspections, tests, and/or analyses, together
with assocated acceptance criteria, which will be undertaken for the Reactor Building

a

h Safety Related Electrical Equipment HVAC System.

.i Table 2.15.5e provides a deSnition of the inspections, tests, and/or analyses, together '

h with associated acceptance criteria, which will be undertaken for the Reactor Building
~~

($ Safety Related DG HVAC System.,.

i
y Table 2.15.5f provides a definition of the inspections, tests, and/or analyses, together

}C with assocated acceptance criteria, which will be undertaken for the Reactor Building
-

| Secondary Contamment HVAC Sptem.,

t O

h(~ ' Table 2.15.5' proFidesi definition otthe inspections, teststand/or analyses, together jg
A u , with associated acceptance criteria, which will be undertaken for the Reactor Building .

Pnmary Conrainment Supply / Exhaust Sptem..,

kg | Table 2.15.5h provides a definition of the inspections, tests, and/or analyses, together
37 : with assocated acceptance criteria, which will be undertaken for the Reactor Building

$ I Main Steam Tunnel HVAC System.=
% !

h
'

-t { Table 2.15.5i provides a definition of the inspections, tests, and/or analyses, together-

N d
'. with =e=W acceptance criteria, which will be undertaken for the Reactor Building

-

{o . Non. Safety-Related Equipment HVAC System.3

'

@ l@
| Table 1.15.5j provides a definition of the inspections, tests, and/or analpes, together !

.} >. I with associated acceptance criteria, which will be undertaken for the Reactor Internal
;

l Pump ASD Control Panel HVAC System.
~

(
~

$}-

iN Table 2.15.5k provides a definition of the inspections, tests, and/or analyses, together,

with assocated acceptance criteria, which will be undertaken for the Turbine Island-

d' 1 HVAC Sprem.

h Q . Table 2.15.51 provides a de6nition of the inspections, tests, and/or analyses, together
I with associated acceptance criteria, which will be undertaken for the Radwaste Building i

HVAC System.

2.ss512 N** tins. Vontiroting end Air condizioning systems

!

- _ - _ _ _ _ - _ - _ . _ _ _ - - - - _ _ - _ _ _ _ _ _ _ - -
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BRUARY 1994
ABWR DESIGN CERTIFICATION

'

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.15.5 HVAC No. I

NRC COMMENT:

Revise CDM 2.15.5, page 2.15.5-12 to include ITAAC " Table 2.15-5b" description.

GE RESPONSE:

GE concurs and will include this change in the next revision of 25A5447.

.

PROPOSED CHANGES

CDM: Per NRC comment; see attached.

SSAR: None

.
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NOTE: /
1. CLASS 1E ELECTRICAL POWER FOR FCS UNIT S IS SUPPLIED FROM DIVISION N EXCEPT FOR THE

PNEUMATIC OSOLATION VALVE DUAL SOLENOIDS. VWHICH IS OfVISIONS l AND lit. UNIT C IS SUPPLIED N 'I

FROM DtvlSION 111 ENCEPi FOR THE OUT80ARD PNEUMATIC ISOLATION VALVE DUAL SOLENOIDS.
WHICH IS DfVISION I AND H.

|

'

t'

F A
Figure 2.14.8 Florc[*I :y Control System h /

-

.i" I

. ._. - . - . . . . _ . .- -. - ._. - . _ . . - _ . . - _ _ _ _ _ _ _ _ _ _ _ _



. ~ . . _ . .- - - . . .. - ..

!
,

ABWR DESIGN CERTIFICATION
.

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THEDM AND SSAR !

i
CDM SECTION AND COMMENT No.: 2.14.8 FCS No. 3 :

i

NRC COMMENT: !
i

"Ihe CDD describes the cooling water requirements for operation of the FCS after a LOCA. !
Figure 2.14.8 needs to be revised to reflect the RHR interface with the FCS. :

:

i

i
i

;

:
t

!

GE RESPONSE:
~

,

GE concurs and will include this interface in the next tesision of 25AS447. |
i

i
.

.

.;. r:p 4.4 4 ..:. y J 5-
-

i

!

,

PROPOSED CHANGES I

1

l

CDM: Per NRC comment; see attached.
.

!

i

)

SSAR: Nonc

j

4

. _ _.



FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.14.8 FCS No. 2

NRC COMMENT:

The CDD describes how the FCS component interfaces with the Remote Shutdown System.
Figure 2.14.8 needs to be revised to reflect the RSS interfaces.

GE RESPONSE:

GE concurs and will include this RSS interface in the next revision of 25A5447.

PROPOSED CHANGES

CDM: Per NRC comments; see attached.

SSAR: None
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Table 6.2-7 Containment isolation Valve Information
Atmospheric Control System

Velve No. T31 F805A/B T31-D001 T31-D002

SSAR Figure 6.2-39 6.2-39 6.2-39

| (Sheet 3) (Sheet 1) (Sheet 1)

Applicable Basis RG 1.11 GDC 56 GDC 56

Fluid WW Atmosphere WW Atmosphere WW Atmosphere

Line Size 20A 250A 250A .

|

ESF No Yes Yes |

Leakage Class ~(a) N/A N/A

Location O O O

Type C Leak Test No(m) Nop) No

Valve Type Gate Rupture Disk Rupture Disk

Operator Solenoid Self Self

Primary Actuation Electric N/A N/A

Secondary Actuation N/A N/A N/A ,

Normal Position Open Close Close

| Shutdown Position Open Close Close

Post-Accident Position Open Open Open

Power Fail Position Open N/A N/A

g R% N/A N/AC ntainment isolation

Closure Time (sec) N/A N/A N/A

Power Sourtce (Div) N/A N/A N/A

| See page 6.2164 for notes

6.21s2 Containment Systems - Amendment 33

--. . . . -..
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Table 6.2-7 Containment isolation Valve Information
Atmospheric Control System

Velve No. T31 F745A/B T31-F801A/B T31 F803A/B

SSAR Figure 6.2-392 6.2 39 6.2 39

| (Sheet 2) (Sheet 3) (Sheet 3)

Applicable Basis RG 1.11 RG 1.11 RG 1.11 ;

Fluid SP H O DW Atmosphere DW Atmosphere ,'
2

Line Size 20A 4 20A 20A

ESF No No No

Leakage Class (b) (b) (b)

Location O O O

Type C Leak Test Notta) No(m) No(m)

Valve Type Gate Gate Gate

Operator Solenoid Solennd Solenoid

Primary Actuation Electric Electric Electric

Secondary Actuation N/A N/A N/A

Normal Position Open Open Open |

Shutdown Positioh vpe#" Open Open ,

,,

Post-Accident Position Open Open Open |

Power Fail Position Open Open Open d

Contai mentisolatiopn JffK k diMrg NMr- Q p

Closure Time (sec) N/A N/A N/A

Power Source (Div) N/A N/A N/A

| See page 6.2-164 for notes

|

6.2 151Conteinment 5ystems - Amenament 3s

!
_ .. _-
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f
f

Table 6.2-7 Containment isolation Valve Information
'

Atmospheric Control System

| Valve No. T31-F737A-/P T31-F739A-D T31-F741A-D T31.F743A/S |

SSAR Figure 6.2-39 6.2-39 6.2-39 6.2 39 I

| (Sheet 3) (Sheet 2) (Sheet 3) (Sheet 2)

fApplicable Basis RG 1.11 RG 1.11 RG 1.11 RG 1.11

Fluid WW WW SP H O WW ;
2

Atmosphere Atmosphere Atmosphere

Line Size 20A 20A 20A 20A

ESF No No No No !

Leakage Class (a) (a) (a) (s)

Location O O O O |

Type C Laak Test No(m) No(m) No(m) No(m) !

[Valve Type Gate Gate Gate Gate

[Operator Solenoid Solenoid Solenoid Solenoid

Primary Actuation Electric Electric Electne Electric .

i

Secondary Actuation N/A N/A N/A N/A ,

J

Normal Position Open Open Open Open ;

Shutdown Position Open Open Open Open

Post Accident Position Open Open Open Open |

Power Fail Position Open Open Open Open

Containment isolation Jdk 8# JMA"g Wh 8 6VM i

'
Sienel"'
Closure Time (sec) N/A N/A N/A N/A

Power Source (Div) N/A N/A N/A N/A

| See page 6.2164 for notes
!

!-

!

:

I

J
:

l
,

l

.

-..,4,,,...-.....,,su. ,

;
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Table 6.2-7 Containme sotation Valve in S on

Atmosph c Control Sysg
F

| Valve No. T31 F731 T31 N T31-J;pl4A D T31.F010 T31 F011

SSAR Figure 6.2-39 6.2-39 6.2 39 6.2 39 6.2 39

| (Sheet 3) (Sheet 3) (Sheet 3) (Sheet 1) (Sheet 1)

Applicable Basis RG 1.11 RG 1.11 RG 1.11 GDC 56 GDC 56

Fluid DW DW DW Air or N Air or N2 2
Atmosphere Atmosphere Atmosphere

Line Size 20A 20A 20A 250A 550A

ESF No No No Yes Yes

Leskage Class (a) (a) (al (a) (a)

Location O O O O O

Type C Leak Test No(m) No(m) No(m) Yes(e) Yes(e)

Valve Type Gate Gate Gate Butterfly Butterfly

Operator Solenoid Solenoid Solenoid Pneumatic Pneumatic

Primary Actuation Electric Electric Electric Electric Electric

Secondary N/A N/A N/A Manual Manual
Actuation

Normal Position Open Open Open Open Close

Shutdown Position Open Open Open Open Close

Post-Accident Open Open Open Open Close

Position

Power Fail Position Open Open Open Open Close

~

Containment DA h Mk- % N# -$M RM A. K

g 1) isolation Signal (*' XX, YY

Closure Time (sec) N/A N/A N/A <20 Sec. <20 Sec.

Power Source (Div) N/A N/A N/A i 111

| See page 6.2-164 for notes j

,

Containment Systems - Amendment 33 62149



FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT GUALITY
~

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 2.14.6 ACS No. 4

NRC COMMENT: 1

;

SSAR Table 6.2-7 pages 6.2-149 and 150:

a) valves T31-F32A/B and T31-F734A/D are listed as gate valves and are equipped with
\

solenoid / electric operators. P&ID 6.2-39, Sheet 3 of 3 showed these as manually
operated globe valves.

b) ve. Ins T31-F737A-D implies 4 valves whereas on P&ID, only valves A and B are
shown.

Resolve discrepancies.

GE RESPONSE:

GE concurs that these SSAR issues need to be clarified and will include the necezary changes
in the next SSAR amendment.

e x . ..a, ....nwes . ie: min.... ..t one .riau:vm. w. u. ant. or awvse wru.c.-

PROPOSED CHANGES

CDM: None

SSAR: Clarification per NRC comment. Ab\c/ p
Lg 4

\) Eyi ''
j d

gt '

.

f \J
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ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
'

,

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

-) * | ,g
'

i
e

N ;a/CDM SECTION AND COMMENT No.: 2.14.4 SGTS No. 3

NRC COMMENT: ,

Figure 6.5-1 (Sh 2 of 3) and (3 of 3), coordinates 4/F: change the title of" EXHAUST" to
" PROCESS."

-

-

.

!

GE RESPONSE:

GE concurs and will make this change in the next revision of 25A5447.
*

'

PROPOSED CHANGES

CDM: None I

|

!

SSAR: Per NRC comment.

Y.(d/ !

!

|

_ . _ _ _ _ _ _ _ . _ _ _
i
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ADWR surert sec,y A .r,,p a,,,,, )
.

Section 3.11 and is applicable to SGTS componenu. Dpamic qualificadon is addrened
in Secoons 3.9 and 5.10 for Seismic Category I equipment.

6.5.1.5 instrumentation

Appendix 65 prosides a discussion of the instrumenution for the SGTS. Control and
irutrumentadon for the SGTS is also ducussed in Subsecdons 73.1.1.5 and 73.2.5.

4.5.1.6 Materials

The construction materials used for the SGTS are compadble with normal and accident
emironmenu postulated for the area in which the equipment is located.The
construenon materials used in the dryer and filter trains are consistent with the
recommendauons of Regulatory Guide 1.52 and iu references.

4.5.1.7 Operability and ENectiveneaa

ERicienes in the usual sense, can not be measured for adsorydon systems. Adsorption;.

is time dependent and therefore instanuneous containmenwement eficiency is*

meaningless True efficiency tenu are run on aman, represenueve samples (test !
I

canisters)'of the adsorbent using a radioacdvity tagged tracer gas having similar
properdes and composition of those of the containment ofinierest (e.g., radioacdn
elemental iodine or methyl iodine). Because of the dif5culty in handling radioacdw
materials, this r>pe of test is generally not made in the 6 eld. The in place Geld tesu of
installed swtems are leak tesu only. De iodine removal eficiency tesu are carried out
in a laboratory duplicanng the Geld conditions as closely as possinde.

The double filter train design for the SGTS depends on stadonary componenu for
normal (Routine) and accident operation.The pre Alter assembly is Sued with glass
fibers as are the pre and after HEPA Shers.De charcoal iodine adsorber bed is located
between the HEPA filters. All are located in a welded housing making up the Alter train.

The redundant active space heaters and fans operate only in the sundby mode of the
SCTS to dry the charcoal and maintain low reladve humidity in the scaled train.

for design operation is assured by efecdve surveillance tesu.

The ' train amilability depends on the stadonary componeau replacement. The
glas sections are modularised for ease in handling.ne charcoal is replaced

by dumping old charcoal from below the bed and ren!!ing with new charcoal from
abow.ne integrity of the charcoal bed uructure is maintained by limiting the moisture
content of the charcoalin standby.ne bed is oversized to reduce heating and

weathering or aging efects ne bed 795 kgaofcharcoalandis 150% thick over the

calculated 335 kg. required for ad te acsorner saturadon and combusdon
~

protecdon. oc F f. (,r 4 s cA4ro to h:4c.7fh,
# an

u..,, % a.,,, ,,,,c ,s, -*,,., a
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Building vendladon exhaust radiadon monitors during de inerdng. SGTS may be
placed into service.

If purging (i.e., de-inerung) through the HVAC will [or does) result in a uip from the
wndladon exhaust radiadon monitors, then de inerdng mill be [re-]inidated at a
reduced rate through the SGTS. Use of SGTS during de inerdng is expected to be

,

infrequent.
!

. i

The design basis condidon for the relevant dose analyses assumes that the large #
'

vendladoQre closed, because the probsbility of a LOCA occurrin
'

at the same .
ume thevenUlauo vahes re openiswrysmall.ThelargevenGlauo suht re.in fact. *

closed throughout norma plant operation except during inerting and de inerdng.The A !
LOCA dose analpes do not assume any release from open containment isoladon vahus.

L.; either through the SGTS or through the normal wndladon system.
1 '

A realistic auessment of plant capability in support of the esclusion indicates that the 'f I

-

undladon whes. if open.would be isolated before significant Assion producu are 4 |
,

transported to the containment atmosphere. *Significant* means Assion producu abmv |:> i

that normally present in the primary system. A period much ionger than the closing ,
time of the untiladon ohes would be required to generate condidons leading to the ] |
release of 4844 like source terms. Therefore, shor2 a LOCA occur when the !y
wndladon vahes re openivsivedapected to be opea only during inersing or de- y

,

incrungi,litne fission product reicase to the environment would actually occur. |
Therefore, the plant design and analpis in this regard is conserudve and bounds

I
releases actually expected in the ewnt of a LOCA. I

5.5.1.4 Tests and Inspection

The SGTS and its componenu are periodically tested during construction and
operadon.These tenu fallin three categories:

(1) Emironmental qualificadon tests

(2) ce tesu as defined in ASME N509 and N510

(S) ' surveillance tesu

The abow tesu are performed in accordance with the objecdves of Regulatory Guide
1.52 and fu references. Acceptance tesu (including preeperational tests) and periodic
surveillance tests are defined and extensively described in ASME N509 and ASME N510.

Tesdng requiremenu in ASME N509 are generallylocated in Seedon S."Componenu."

| ASME N510 prmides details of each component funcdonal test. These tesu are
' summarized in Table 91 of ASME N509 and Table 1 of ASME N510. Specific
: surveillance testing requiremenu for SGTS are presided in Technical I

Specificadon S.6.4.3 (Chapter 16). Environmental qualificadon tesdng is discussed in I

s.s.s hsen prenaa nemoverone cones sreams - Amenement 2s
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maintenance or operating personnel actisiry or an incredible malfunedon of i
!

the space heaters. In this case, a fire in the SGTS charcoal,like in the oEgas
sistem, would be a matter of plant assilability and not of plant safety.The
space heaters. located inside the SGTS filter housing, are powered only during ,

SGTS standby and not during system operadon. Therefore, the space heaters ;

are not a potendal cause of fire (and SGTS unassilability) when the SGTS is
required to meet the licensing basis release limiu (and presumably
inaccessible for repair).

.

Note that the space heaters each have a small fan which beuer disuibutes the ;

heat and minimizes local warming by providing a more uniform temperature j
throughout the Alter housing.This uniform headng further reduces the risk
of fire by lowering local temperatures around the space heater and by
imprcning the accuracy of the temperature mes uremenu (used to detect
high temperature) taken at necessarily discret: poinu within the Alter ;

housing. g
,,

(4) Degradadon of the charcoal eNecdvenr.ss between charcoal eficiency / )
*

surseillance tes is not likely to ocev7. During normal operadon, the Sher is g '

isolated, and ssive upstream and downstream of the Sher train are closed. 3 ;

Therefore, dunng .75 standby. I he potential for impurities entering the |

filter train and unaccepiably redu .ing charcoal eficiencyis small. )
~

I
The ABMt SGTS charcoal bed thick. ess has been increased 5 cm to 15 cm asm

compared to the GESSAR H design.The addidonal 5 cm of charcoal preide
an effecthe measure of protecdon against weatheing or aging effecu when
the SGTS is placed into operadon.

In addidon to the increased charcoal bed depth, signiacandy more charcoal

is preided than is required to meet the 1.5 mg iodine per gram carbon
requirement.This added charcoal is used to meet the requirement specifying
a residence dme of 0.25 see per 5 cm of bed depth. Approximately 332 kg of

oal is required based on lodine loading calculated per Regulatory Guide
uiremenu, a 100% efficient charcoal adsorber, and no MS!V leakage.

SGTS charcoal adsorber is _ required to meet a 732 m/hr face velocity,

which resulu in a{n"Fmal 794 kg|of charcoal assembly using a consensthely
s 8

high 561kg/m charcoal enut) with 6800 m /hr fan size, meedng the 0.25
act per 5 cm ofbed depth (732 m/hr) requirement of tory Guide 1.52

(Posidon C.S.1), and usinn a conservadvely high 561kg/m charcoal density.
The weight of charcoal W1 be adjusted to be consistent with the purchased

scharcoal density (usually ' ess than 481 kg/m ) and any dead space in the
i adsorber section itself. , ,,

Mt4hP36 hsOI_~7k
r - . , - e ,a n . - - -..,a>,,
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6.5.1.2 5ystom Design

6.5.1.2.1 General

The SGTS P&ID is prmided as Figure 6.51.

8.5.1.2.2 Component Description

Table 6.51 prmides a summary of the major SGTS componenu. The SGTS consists of

two parallel and redundant Alter trams. The two SGTS trains are located in two adjacent
rooms. Each train is protected for Are, flood, pipe break and missiles The electrical

separation is prmided by connecting the two trains to Divisions 2 and 3 electric power.
The two trains are-mechanicaDy separated also. Suction is taken ' rom the secondary
conuinment. including above the refueling area, or from the primar; containment na |

'

the Atmospheric Control Sptem (ACS). The treated ducharge goer to the main plant
stack

:
The SGTS consisu of the following principal components: *-

(1) Two Alter trains, each consisting of a of a moisture separstor, an electric
procen heater, a prefilter, a high eficiency particulate air (NEPA) Elter, a
charcoal adsorber, a second HEPA Elter, space heaters, and a cooling fan for
the remon! of decay heat from the charcoal.

~

(2) [Tso jefdephdynt prpfess4nsjocated dovastream of each Slter train. _ /Ge-
5.5.1.2.3 SGTS Operation ./ Q3 Q s{ g4 u
8.5.1.2.3.1 Automatic

Upon receipt of a high drywe!! pressure signa! or a low reactor water level signal, or
when high radioacthity is detected in the secondary containment or refueling floor
ventilation enhaust, both SGTS trams are autornaticaDy actuated and one train is

| manuaDv ed in the Standby mode.When the operation ofboth the trams is assured,
placed in the Standby mode. In the event that a malfunction disables anone
~

o , the standby train is automaticaDy initiated.

4.5.1.2.3.2 Manuel

The SGTSis on standby during no al plant operationJt may be manuaDy initiated for

primary containment de.inertin ecordance with the Technical Spea5 cations when,

required to limit the ducharge of contaminanu to the environment within 10CTR20
limiu. Normal operation of the SGTS while the plant is in the startup, power, hot
standby, and hot shutdown modes of operation is much les than 90 hours per year for
both trains combined. However,if 90 hours of operation per year for either train

| (excluding tests) is to be exceeded, the CO!. applicant is required to demonstrate that

ns. ramen nous nemmt one cuarer srsums - Amenement 31
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Seedon 3.11 and is applicable to SGTS components. Dynamic quali5 cation is addressed i

in Sections 3.9 and 3.10 for Seismic Category I equipment. ;

83.1A instrumentation ;

Appendix 6B provides a discussion of the instrumentation for the SGTS. Control and
instrumentation for the SGTS is also discussed in Subsections 7.3.1.1.5 and 7.3.2.5. ;

6A.1.6 Materials

The construction materials used for the SGTS are compatible with nonnal and acelent
,

environments postulated for the area in which the equipment is located. The |

construction materials used in the dryer and filt r trains are consistent with the ;

recommendations of Regulatory Guide 1.52 and its references.
.

.

85.1.7 Operabinty and Effectiveness :

Efficiency in the usual sense, can not be measured for adsontion systems. Adsorpdon
is time dependent and therefore instantaneous containment removal efficiency is :
meaningless. True ef5ciency tests are run on small, represenative samples (test '

canisters) of the adsorbent using a radioactivity tagged uncer Jas having similar ,

properties and composition of those of the containment ofinterest (e.g., radioacdve )
elemental iodme or methyl iodine). Because of the difIiculty in handling radioactive ;
materials, this type of test is generally not made in the field. The in-place field tests of J
installed systems are leak tests only. The iodine removal efficiency tests are carried out
in a laboratory duplicating the field conditions as closely as possible.

The double filter train design Im the SG'!3 depends on stationary components for
normal (Routine) and accident operation. ne pre filter assembly is filled with glass
fibers as are the pre and after HEPA filters.The charcoal iodine adsorber bed is located
between the HEPA Elters. All are located in a welded housing making up the filter train.
The redundant active space heaters and fans operate only in the standby mode of the
SGTS to dry the charcoal and maintain low reladve humidity in the sealed train.
Readiness for design operation is assured by effective surveillance tests.

The filter train availability depends on the stationary components replacement. The
filter fiber glass sections are modularued for ease in handling. He charcoal is replaced
by dumping old charcoal from below thed and refilhng with new charcoal from
above. The integrity of the charcoal bed s uumre is maintained by limiting the moisture
content of the charcoal in standby. The charcoal bed is oversized to reduce heating and
weathering or aging effects.The bed . of charcoal and is 150% thick over the,

calculated 335 kg. required for adequa orber saturation and combustion .

; protecticn. -

Mb- di ri o m i rt -

nasian produca nemover and control Srsnes - Amendment D 6.5-9
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Building ventilation exhaust radiation monitors during de-inerting, SGT3 may be |
placed into service. ' I

If purging (i.e., de-inerting) through the HVAC will [or does) result in a trip from the - '

ventilation exhaust radiation monitors, then de-inerting will be [re-] initiated at a { '
,

reduced rate through the SGT3. Use of SGTS during de4nerting is expected to be
]y

infrequent. Q j
,

he design basis condition for the relevant dose analyses assumes that the large fventilatio are closed, because the probability of a LOCA occu * at the same :

tio@re open is very small. De large vendlatior e,in fact, !time the ven

closed throughout normal plant operation except during inening am ' ereing,The d i
LOCA dose analyses do not assume any release frosa open containment isolation valves, JQ l

either through the SGT3 or through the nonnal ventilation system.
-

j. . . . . . . . .. ...m.-.. o
A reahstic assessment of plant capability in support of the exclusion indicates that the j,

ventilation if open, would be isolated before signi5 cant fission products are to !

,

transporte the con tainment atmosphere. *Significant" means fissio'n' products above I i

that normally present in the nmary syshm. A period much longer than the closing j i

time of the ventilation would be required to generate condidons leading to the - -

'|release ofTID 148 source tenns. Therefore, should a LOCA occurwhen the e ;

ventilatio valves are o n n on durin %
.. . .d.octe to beenvironmentwgal,$,. i.nerdn or,de-W

inerting), ttle fis. ..vrsion pr ct case to the. . usee
i ee . so . .<wu.- -

a,c4 ,, oc, cur._ , ,, J {Therefore, the plan't design an,,d analysis in this regard is conservative and bounds y '

releases actually expected in the event of a LOCA. '

;

16.5.1.4 Tests and inspection
.)

ne SGTS and its components are periodically tested during construction and i

operation. These tests fall in three categories: |

(1) Environmental qualification tests
i

(2) Acceptance tests as defined in ASME N509 and N510
,

(S) Periodic surveillance tests
.j

De above tests are performed in accordance with the objectives of Regulatory Guide
1.52 and its references. Acceptance tests (including pre. operational tests) and periodic !
surveillance tests are defined and extensively described in ASME N509 and ASME N510. _j
Testing requirements in ASME N509 are generally located in Section 5, " Components." i
ASME N510 provides details of each component functional test. nese tests are !
summarized in Table 9-1 of ASME N509 and Table 1 of ASME N510. Specific |
surveillance testing requirements for SGTS are provided in Technical |
Specification 3.6.4.3 (Chapter 16). Environmental quahfication testing is discussed in

6.5.g Resion Products Memoveland ControlSystems - Amendment 33
-
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maintenance o'r operating personnel activity or an incredible malfunction of
i

. the space heaters. In this case, a fire in the SGTS charcoal,like in the offgas j
system, would be a matter of plant availability and not of plant safety. The !

space heaters, located inside the SGTS filter housing, are powered only during
SGB standby and not during system operation. 'Iherefore, the space heaten
are not a potential cause of Ere (and SGU unavadability) when the SGTS is
required to meet the licensing-basis release limits (and presursably
inaccessible for repair). ;

Note that the space heaters each have a small fan which besser disenbutes the

heat and minimaes local warming by providing amore uniform tempenture
throughout the filter housing.This uniform heatingfursber seduces the risk
of fire by lowering local temperatures around thempace beaterand by

,

improving the accuracy of the temperature measurements (used to detect
[high temperature) taken at necessanly discrete points within the filter

houang. - -

,

(4) Degradation of the charcoal effectiveness between charcoal efBciency
.

surveillance tesu is not likely to occurs During normal operation, the filter is
" wa, angupstream and downstream of the filter train are closed. "

Therefore, during SGTS standby, the potendal for impurities entering the
,

_ , tp filter _ train and unaccepenbly reducingmharcoat af5ciency ininnall .., !
1 V
pfg'

The ABWR SGU charcoal bed thickness has been increased 5 cm to 15 can as

.: r m.-
nrncun r**=se m :ne -rmrnnment snuid anuaik - m -

compared to the GESSAR II design. De additional 5 cm of charcoal provide I

an effective measure of protection against weathering or aging effects when
|the SGU is placed into operation. i

In addition to the increased charcoal bed depth, signiscantly more charcoal
is provided than is required to meet the 2.5 mg iodine per gum cartson
requirement. This added charcoal is used to meet the requirement specifymg i

,

a residence time of 0.25 sec per 5 cm of bed depth. Approximately 332 kg of
charcoal is required based on iodine loading calculated per Regulatory Guide

N[g{
;

1.3 requirements, a 100% ef5cient charcoal adsorber, and no MSIV leakage.
'

h _eSGT w c adsorber is required to meet a 732 m/hr face velocity.
which results in a 794 kg of charcoal assembly using a conservatively

8 3 '| high 561kg/m charcoal density with 6800 m /hrfan size, meeting the 0.25
.

sec per 5 cm of bed depth (732 m/hr) requirement ofRegulatory Guide 1.52 |
(Position C.3J), and using a conservatively high 561kg/m charcoal density.s

The weight of charcoal will be adjusted to be consistent with the purchased
:
;

charcoal density (usually less than 481 kg/m ) and any dead space in the j
8

adsorber section itself.
t

|

|

su
nasion Products nemover and conter synoms - Amenoment 22 1
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8A.1.2 System Design

6A.1.2.1 Generel

The SGTS P&ID is provided as Figure 6.51.

85.1.2.2 Component Description

Table 6.5-1 provides a summary of the major SGTS components. The SGTS consists of
two parallel and redundant Siter trains. The two SGTS trains are located in two adjacent
rooms. Each train is protected for Bre, Sood, pipe break and missiles. The electrical
separation is provided by connecting the two trams to Drvimons 2 and S electric power.
The two trains are mech =nie=Hy separated also. Section is taken firom the sec6ndary
containment, including above the refueling area, orfrom the primary contalament via
the Atmospheric Control System (ACS). The treated discharge goes to'the andin plant

. . ...,g ..

The SGTS consists of the following principal components:

(1) Two Eter trains, each consisting of a of a moisture separator, an electric
process heater, a prester, a high efEciency particulate air (HEPA) Ster, a -

charcoal adsorber, a second HEPA Ster, space heaters, and a cooling fan for
the removal of decay heat from the charcoal , -

(2) located downsueam of each Ster train.

d,
_

8A.1.2J SGTS Operation yhg 6
'8A.1.23.1 Automatic

Upon receipt of a high drywell pressure signal or a low reactor water level signal, or
when high radioactivity is detected in the secondary containment or refueling floor
ventilation -wh====', both SGTS trains are muer-'ie.ny actuated and one train is
manuaDy placed in the Standby mode. When the operation ofboth the trains is assured,
one train is placed in the Standby mode. In the event that a malfunction disables an
operating train, the standby train is automadcaDy initiated.

8A.1.2.3.2 Manuel Y

The SGTSis on standbyduring no plant operadon.It may be manuaDy initiated for

I prunary containment deinertin accordance with the Technical Specifications when
required to limit the dierharge of conemminants to the environment within 10CFR20
limits. Normal operadon of the SGTS while the plant is in the starmp, power, hot

I standby, and hot shutdown modes of operation is much less than 90 hours per year for
both trains combined. However, if 90 hours of operation per year for either train

| | (excluding tests) is to be exceeded, the COL applicant is required to demonstrate that

Skt Fneien Produca Memovet and Control Syswms - Amendment 22

|
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION.,

.

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR ;

..

CDM SECTION AND COMMENT No.: 2.14.4 SGTS No. 2

NRC COMMENT:

SSAR Section 6.5: see' attached pages for comments.

..

.
..

-

.

L

!.. . .

;,e . .. .

- ''

GE RESPONSE: . ,

GE conems with all NRC comments and will include these changes in the next SSAR i

amendment.
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PROPOSED CHANGES

jf'[bCDM: None
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SSAR: Per NRC comraents; see attached.
,
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2.14.4 Standtry Gas Treatment System
i

Design C::_4t|ex
,

The Standby Gas Tresunent System (SGTS) is used to filter the gaseous efDuent from :

either the pnmary or secondary contamment. The purpose of the SGTS is to limit the |
discharge of radioactrvity to the environment on receipt of a signal from the I.mak |

Detection Svstem (LDS). SGTS consists of two redundant dmsio /
7 Figure 1.14.4 shows the basic system configuration and scope.

The SGTS is classi6ed as safety-related.

Each dmsion of the SG13 (except cooling fan and ===ari='ad damper) is automatically |
initiated by signals from the LDS. Each SGTS division can be manually inidated from .

Main Control Room (MCR).

The SGTS maintains a negadve pressure of 6.55 mm water gauge or greater in the j
secondary containment relaave to the outdoor atmosphere within 10 minutes when the
secondary contamment is isolated. Each SGTS process fan capacity is at least *

s6800 m /hr (21*C and I atmosphere abs.) with the secondary containment not , ,

isolated. The absorber efEciency 'or removal of all forms ofiodine (elemental, organic, *

paniculate, and hydrogen iodide) from the influent stream is at least 99E -i
. .,,oe a, s e .< .u . . , ,,. . . ... .n e . ...y , , . . . ,. .. . . +.. ..... ... n

.

After SGTS initiadon, each cooling fan starts automadcally when a signal indicates that
the process fan in that division is not opemaing.

The SGTS has four safety-related differential pressure sensors for monitoring secondary
containment pressure with respect to ambient pressure outside. One sensor is located
on each of the four sides of the Reactor Building.

Tae SGTS is classified as Seismic Category L ,

The SGIS is located in the Reactor Building.
j

The SGTS Dmsion B is powered from Class IE Division II, except for the cooling fan
and ===ariatad damper, which is powered by Class IE Division III. The SG13 Division C |

is p M from Class 1E Division III, except for the cooling fan and associated damper, ,

which is pc-ad by Class IE Dmsion II. Each of the four differential pressure sensors ]
is pg aM from its respeedve Class IE division. In the SGTS, independence is provided I

between Class 1E divisions and also between the Class IE divisions and noncass IE |
equipment.

.

Except for the common connecdon to the plant stack, each mechanical dmsion of the
SGTS (Divisions B and C) is physically separated from the other dmsion. j

seney su Tmemwntsvaem 11a1
a
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BRUARY 1994
ABWR DESIGN CERTIFICATION

,

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

.

CDM SECTION AND COMMENT No.: 3.1 HFE No.10

NRC COMMENT:

Design acceptance criteria 5.a(1) should delete the word " equipment" so that HSI is not limited
to equipment.

GE RESPONSE:

GE concurs and will include this change in the next revision of 25A5447.

i

f

i

PROPOSED CHANGES

CDM: Per NRC comment; see attached.

SSAR: None

~

|
|
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|
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Table 3.1 Ennen Factors Engineering (Continued) bi

Inspectione, Toots, f. _;z and ? -_ _ J_- :: Criteele

f Deelen Commitment inspections. Tests, Analysee Deelen AsempteneeCeltale 3|

| h 5. 5. 5.

'y e. HSI Design k4h. _^i. Plan shell e. The HSI Design implementallon Plan e. The HSI Design h+:.. Zl_ . Plan
4 be developed which establishes that shall be reviewed. shell establish:

d human engineering i,i'.i-' 2: and (1) The methods and criterte for HSt4i

criterie shell be applied in the design % design.
definition and evaluation of the HSt.

(2) That the HSI design shell
implement the information and
control requirements:

(e) developed through the task
enelyses, including the
displays, controls and eterms
necessary for the execution of
those tasksidentified in the
task enelyses es being critical
tasks end, h

"
(b) defined in Table 2.7.1.s.

(3) The methods for comparing the
consistency of the HSI human
performance, equipment design
and eseociated workplace factors
with that modeled and evaluated
in the completed task enelysis.

(4) The HSI design critoria and
guldence for control room P
operations during periods of $;
maintonence, test and inspection. E

o
(5) The test and evolustion methods 8

for resolving HFE/HSl design T
lesues.These test and evolustion g
methods shallinclude the criterle #"

u
9 to be used in selecting HFE/HSI 2- '

'

U design and evolustion tools.

.

_ _ . . . - _ - _ - . - - - - - - - - _ - - - _ . - _ - - - . - _ - - - . - - - - . _ - . _ _ - - - - _ - - - - - - - - . _ _ . - _ - - - - _ _ _ _ _ _ - - - - -_ . - - _ -- - - - -
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

,

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

,

,

CDM SECTION AND COMMENT No.: 3.1 HFE No.12

NRC COMMENT:

Apply Comment No. 5 to 6.a(1).

,

- ,

b

[{ pl g@GE RESPONSE:
. - - - -

Gg,sdo't concur. S e-fesponse to NRC,
_ _ ,

i __
9 t 3.1 N

4- :.? ' .- . .. [~~
....

(O f (AAAo & {Ar 'l$ Am

ON in he.A Y H W$ A.d O # r} 2*GI454f*?
O

PROPOSED CHANGES

Mk( (OeM I ,* m / hhCDM: M

~!

SSAR: None

,

1

!

!
___ _ _ . _ _ _ - _ - - - - - - - - . - - - -_
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Table 3.1 Human Factors Engineering (Continesed) b*

I Inspect 8cne,Teste, ." f, _:: and Aseeptance Celterk

Deelen Conantement Inspostlene Teste, Analysse Deelen AeooptanceCellerte ,
'

b. The HSI declgn shall be implemented. b. The HS1 design implementation shen b. The HSI design Imptomontetton and
be reviewed. onelyses, as corrected to account for

nonconforn ences, are conducted in
occordance with the requirements of-

the Human Factors Engineering
Program Men and the HSIDesign
implementation Plan,

s. s. s. M
t(rr

m. A Human Factors Verification and o. The Human Factors V&V Plan shen be e. The Human FactorsV&V
Valldetton (V&V) Implementation Plan reviewed. Implementation Plan shen estebMsh:

,

shen be W N WN (1) The methods and criterle forthat the HSt design shen be evolueted cond ing h Huma factm
j es on integrated system using HFE yg

evolustion p.;,-_"A;. procedures and 3'
-

crlierle. 12) That scope of the evolustions of w

the Integrated HSl shen Include: (
"tel The HSI(including both the

[N interface of the operator with

* *.. . # the HSI equipment hardware

g%
,

p and the interface of the
'

,

8 operator with the HSI
,

/ ,

/ equipment's software driven !

p - ,.

# (b) The Plent and Emergency

3 O orodng Procedes. p{ Pgp
, ,M , ,[y (c) The HSIwort environment.l -

3

| f(,W / ~

.. . ./ I1
g
5 _.'n...._ *.. -.

.. .

.

| a
1

p-..

.- - - .- - - - . - .- -. . - - -. . _ - .. . . --- -
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FEBRUARY 1994
ABWR DESIGN CERTIFICAT10N

GE RESPONSES TO NRC INDEPENDENT OUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

*

!

CDM SECTION AND COMMENT No.: 3.1 HFE No.13
'.

NRC COMMENT: i
'

f,

Design acceptance criteria 6.a.(4), page 3.1-15, correct typo to change "ask" to " task."
.

,

h

I
.

1

!
.

.;

GE RESPONSE: ,

,

!

lGE concurs and will include this change in the next revision of 25AS447.

,
,

I
i
,

i

i
i

!

!

PROPOSED CHANGES !
~

:

CDM: Per NRC comment; see attached.

,

SSAR: None !

.!

!,
I.

:

!

!
!
;

i

!

!
t

!
- . . - . .- , .- ._ -. - - . . -- -. -. -:
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/t Pfs,

Tatde 3.1 Human Feetors Engineering (Continued) h
=

:. . ,_ ^:_.._, Tests. ? x:, n: and f ^._ .x cetterle Iw
Design Commitment Inspostlens, Tests. Analyses Design Acceptoneo Criterte

6.s. Continued 6.e. Continued 8.e. Continued
f (3) That evolustions of the HSI

g-
equipment shell be comk'cted to
confirm that the controls,
displays, and date processing
functions identitled in the task
enelyses are provided.

(4) That integration of HSI equipment
with each other,with the

'

operating personnel and with the
Plant and Emergency Operating
Procedures shell be evolueted

the conduct of dynamic
eformance testing.The-

--
j omic task performance tests y

and evolustions shallhave es their {objectives:

(e) Conlltmetion that the
identified criticalfunctions can
be schleved using the

i
integrated HSt design.

| (b) Confirmetton that the HSI
design and configuration con
be operated using the
estaulished MCft staffing
M-.

.
.

i: t

.

_ _ _ - - _ _ . _ _ . - _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -_.
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ABWR DESIGN CERTIFICATION

,

GE RESPONSES TO NRC INDEPENDENT OUALITY
i

REVIEW GROUP COMMENTS ON THE CDM AND SSAR
,

i

CDM SECTION AND COMMENT No.: 3.1 HFE No.15

NRC COMMENT:

!

SSAR page 18C-1, paragraph I references section 18.5 (Operator Interface Design
Implementation Requirements). This appears to be an incorrect reference. Section 18.5 is

!Remote Shutdown System.

!

GE RESPONSE:

GE concurs that this is an incorrect reference and will modify the SSAR per the attekt
;

.

r

;

PROPOSED CHANGES .

i

CDM: None

,

SSAR: Per anached markup.

!

i

|
.
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18C Operator unerisce Equipment unaractenudon i

This Appendix contains a charactenzation of one operator interface system which has !

been designed to meet the design requirements as specified in Seedon 18.4.ne key ;

| features of the design are discussed. The design charactenzed in this appendix does not

necessadly represent the final desien. The final design must be established based upon t

the requirements of SectionM.5JCberW ' i um.m==ent*- 1 ;

| fRh),phich is the responsibility d the COL applicant.
-

>

18C.1 Control Room Arrangement j
'

The conceptual main control room contains the main control console, the large display :

panel, the supervisor * console, the assistant shift supervisor's desk, a large table and ;

vadous other desks, pedpheral equipment and storage space.ne arrangement of these !

items of equipment and furniture is shown in Hgure 18G1.The spatial arrangement of
!the main control console,large display panel and supemsor's console is a standard

|
design feature, as discussed in Subsecdon 18.4.2.15. Hgure 18G1 illustrates this j

standard arrangement.

18C.2 Main Control Room Configuration i

a

ne conceptual main control panel is configured as shown in a plan viewin i
'

Figure 18G2. As shown in Figure 18G2, the configuration is that of a shadow, truncated
V with desk space attachments at the ends of both wings.The dimensions are such that j

two operators can comfortably work at the console at all times. ,

A cross sectional view of the main console is shown in Figure 18CS. This is a cross-

section at points A-A, indicated in Hgure 18G2.His view gives an indicadon of the
console height and the depth of the console desk surface.ne dashed lines indicate the ;

Iposition of the computer driven VDUs, which,in this concept, are CRTs.
i

'
A second cross sectional view, at points B.B as indicated in Figure 18G2, is shown in

Figure 1804. His view shows the crosseectional shape of the console in the deck areas. ,

Mgure 1804 shows a larger, more detailed version of the schematic shown in j

Figure 18G2.This detailincludes the identification and arrangement of the equipment j

instaDed on the main control console. This equipment includes computer. driven CRTs, |
'

flat panel display devices, panels of dedicated funcdon switches and analog displays for
selected equipment (e.g., Standby Uquid Control System and the main generator). The ,

flat panel display devices are dnven by dedicated microprocessors and, thus, are
-

independent of the process computer.
.

In general, the conceptual equipment anangement on the main console is
(1) safety-related and NSS on the left (2) overall plant supervision in the center and ,

(S) balance of plant on the right. i
i

#0C.1 j
OperatorIntertece Eeuipmr i : euterization - Amendment 23

!

!

_ _ _ _ - - . . . . . _ . . _ - _ _ _ . _ _ _ _ -- - , - - - ,
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IRUARY 1994

ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

~

i

CDM SECTION AND COMMENT No.: 3.2 RAD. PRO. No. 4b
,

,

NRC COMMENT:

SSAR Section 12.3.2.3 alludes to an Area Monitor in the spent fuel pool cleanup room. Could
1

not locate one on the P& ids or on the ARM equipment list. !

,

i

)

;

,

i

GE RESPONSE:

] !. . ,

GE believes the S - adequately esses the issue
orage pooJare (The NR com ent uses the erm" radiation mo * ors,in the sfuel t ;

n(fuelpoo cle pp roo " bGE mes th NR commen relates t the spent el pool ca as di_ ism ~'SS
Section\123.2 (4), pa e 12.3- 0). Tabl 12.3 3 i ntifies two rea rad' tion m ni 'ng unitsin this a a, 'ts 3 an 4 an oth of the uni are sh6wn on eSS Figur 1 3-62(as

'

Units 3 ). Conseg ent , GE prop,ose changes'in respo se this NR mment.
i

Gr 4m.%' =! , S s g g h5 es c st G YIS d >
~

-
;

PROPOSED CHANGES IJ,' L

CDM: None gpo P

,

!SSAR: Nene-- Se e. W '

h

i

f

-__ _. _ _ ___ _ _ _ _ -
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.

. l

Subject: Fuel Components Area Rad Monitor, Rev 1
.

Message: Reference to ABWR SSAR Subsection 12.3.2.3 (4) Fuel
Components. This paragraph is subject to misinterpretation and is
therefore being revised as follows:

j
,

The fuel storage pool is designed to insure that the dose rate around the
pool area is less than 10 pSv/hr (imR/hr). In the event of an anticipated
operational occurrence where the fuel sustains significant damage, such j
es a fuel drop accident, sirbome dose rates in the pool area may
significantly exceed this dose rate. Egress from this area can be

j
'

successfully accomplished well before dose rates exceed moderate levels
!

(250 pSv/hr) since the local area radiation monitors will alarm in the area.

Note that the sentence in the original paragraph referring to the pump
,

area has been deleted. The fuel pool pumps in the ABWR are in a
radiation restricted area at the 18,100 mm level in the north west -
corner of the building.

.

_ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - - - - - . - . _
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FEBRUARY 1994 .jrABWR DESIGN CERTIFICATION (i \ -

GE RESPONSES TO NRC INDEPENDENT QUALITY
REVIEW GROUP COMMENTS ON THE CDM AND SSAR

~

|'

I
i

CDM SECTION AND COMMENT No.: 3.2 RAD. PROD. No. 4c

NRC COMMENT: l

SSAR Section 12.3.2.2.1(10),1st sentence, "gr/cm3" should read "gm/cm3."
!

!

,

s

!

GE RESPONSE:
;

GE concurs and will correct this typographical error in the next SSAR amendment. :

,

|

i
!
;

!

PROPOSED CHANGES
;

i

CDM: None

:

I

SSAR: Per NRC comments; see attached.

1
i

- . . -
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:

i

(d) Separating radioactive and nonradioactive pipes for maintenance
Purposes 4

I
(6) To maintain acceptable levels at the valve stations, motor.op: rated or i

diaphragm valves are used where practical. For valve maintenance, provision |
'

is made for draining and flushmg associated equipment so that radiation
exposure is minimized. If manual valves are used, provision is made for j
shielding the operator from the valve by use of shield walls and valve stem [
extensions,where practicable.

'

!

(7) Shielding is provided to permit access and occupancy of the control room to ,

ensure that plant penonnel exposure following an accident does not exceed j

the guideline values set forth in 10CFR50 Appendix A, Criterion 19. The
'

analyses of the doses to control room personnel for the design basis accidents .

are included in Chapter 15. !
;

(8) The dose at the site boundary as a result of direct and scattered radiation from !

the turbine and associated equipment is considered. |

(9) In selected situations, provisions are made for shielding major radiation
'

!
sources during inservice inspection to reduce apre to inspeedon !,

PersonneMwexargp1,e s}eppgga4r pyid,$ {wpIp[,theMnozzle |d3 ,

welds and associated piping. ,

8(10) The primary material used for shielding is concrete at a density of 2. cm .
Concrete used for shielding purposes is designed in accordance with ;'

Regulatory Guide 1.69. Where special circumstances dictate, steel, lead, water, !

lead-loaded silicone foam, or a boron-laced refractory material is used. !
|

|

('41) There is no field-routed piping in the ABWR design. Large and small piping,- |
'as well as instrument tubing, are routed by designers as indicated in the

preceding paragraph (5).

12.3.2.2.2 Method of Shielding Design

The radiation shield wall thicknesses are determined using basic shielding data and
proven shielding codes. A list of the computer programs used is contained in
Table 12.SI. The shielding design methods used also rely on basic radiation transport

.

equations contained in Reference 12.SI. The sources for basic shielding data, such as
cross sections, buildup factors, and radioisotope decay information, are listed in
References 12.S2 through 12.510. -

The shiciding design is based on the plant operating at maximum design power with
the release of fission products resulting in a source of100,000 pCi/sec of noble gas after
a 30-minute decay period, and the corresponding activation and corrosion product

Medierien Protection Design Foervree - Amendment 31 12.3 15

|
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ABWR DESIGN CERTIFICATION
-

#
jr

GE RESPONSES TO NRC INDEPENDENT OUALITY
/;'. I

REVIEW GROUP COMMENTS ON THE CDM AND SSAR I j/i -

{V

!
CDM SECTION AND COMMENT No.: 3.2 RAD. PRO. No. 4d

I

NRC COMMENT: !
'

;

See markup to correct typos on attached section 12A.

i

GE RESPONSE: .

GE concurs that Section 12.A contains typographical errors needing correction. See attached.
Note: This markup includes some additional changes not identified by the NRC.

)
.

. .

4. .; im cir. .w. ..wam vnm me comparunent r,as may w ute the.
.

,

PROPOSED CHANGES
i

CDM: None

,

SSAR: Per attached markup.

.

,

,-m - ,
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,

1;. Radionuclide decay constant=

Evaluation Parameters
i

The following parameters require evaluation on a case-by case basis dictated b} the '

physical parameters and processes germane to the modeling process: '

,

(1) S is defined as the source rate for mdionuclide iinto the compartment.ij
Typically, these sources take the form of:

!

(a) Inflow of contaminated air from an upstream compartment. Given the
concentation of radionuclide i, ci,in this air and a flow rate of *r", the
source rate then becomes S = rei.ij -

(b) Production of airborne radionuclides from equipment. This typically i

takes two forms, gaseous leakage and liquid leakage.

(i) For gaseous leakage sources, the source rate is equal to the L

concentration of radionuclide i, ci, and the leakage rate, "r", or
S = rei.ij.

(ii) For liquid sources, the source rate is similar but more complex. '

Given a liquid concentration ci and a leakage rate, "r", the total
,

release froni th61eak is rei. The reciion orthis r&Icase which then. . . - - - . - - ~~
es airborn. . w< sw lly.~luated by=ra partition factor, Prbecom. .

e as typica eva
which may be conservatively estimated from:

3

Noble Gases

,

Pr = 1 '

:
~ '

All others -

h -he r-P= .

g
E, h -g

i
,

where:
,

h, = Saturated liquid enthalpy
;

hr = Saturated liquid enthalpy at one atmosphere = 100.10
kcal/kg '

*

h,' = Satunted vapor enthalpy at one atmosphere = 639.18-
kcal/kg t

Therefore, the liquid release rate becomes, rei r.P
12A.2 Appendix 12A Cakulation of Airbome Medionuclides - Amendment 31

,

'

|
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(2) R g is dermed as the removal rate constant and typically consists of:
{

ij

(a) Exhaust rate from the compartment. This term considers not only the i

exhaust of any initially contaminated air, but also any clean air which
may be used to dilute the compartm":nt air.

!
(b) Compartment filigsptems m created by the equation:

R;jg = (1-F)Tr/ '
i i
_. / '

where
'
,

ri = Filter system flow rate

Fi Filter efficiency for radionuclide i=

(c) Other removal factors on a cas% basis which may be deemed
reasonable and conservative.

.m

Example Calculation 3
(Values used below are examples only and should not be used in any actual evalbtion.)
This example willlook at 1131 in a compartment 6.1 x 6.1 x 7.6 = 282.80b V.
First, all primary sources of radionuclides ~need to be'id&ntified and categorized.

(1) Flow into the compartment equals 4 8 m /hrwith the inputI-131s

concenustion equal to 2 x 10-"pO/ml (from upstream compartments) or
2.4 x 10-IICI /sec. No other sources of air either contaminated or clean air
are assumed.

(2) The compartment contains a pump canying reactor coolant with a maximum
specified leakage rate of 0.000034 m /hr at SPSPC. .s

2 yB '

(a) Conservatively it can be estimated based upon properties from steam
tables (Note 1) that under these conditions 44% of the liquid will flash

i
to steam and become airborne. Along with the flashing liquid, it is
assumed that a proportional amount of1131 will become airborne;
therefore, P = 0.44.

r

(b) Using the design basis iodine concentradons for reactor water from

Table 11.1-2 of 0.016p Ci/gm ofI-131,it is calculated that the pump is '

providing a source ofI-131 of 5.0 x 10-IICI /see to the air (Note 2).

Second, the sinks for airborne material need to be identiSed. This example includes
only exhaust which is categorized as flow out of the compartment at 150% per hour ord4.2 x 10 per second.

Appendbr 12A Cokuletion of Airborne Radionuctices - Amendment 3t
t2A.3

__ _ _. _ ,
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Therefore, for an equilibrium situation, the I-131 airborne concentration from this
liquid source would be calculated from the following equation:

? -

3 S / (A+ Rg) +S /(1+ R )A =
3 2 2q

;

where
'

\; & . - ci C.* c.ac.-N ' * . Q O A 2* 'r-=y :.
So'GrFe raie in Curies p' r second = 5.0 x 10~3ICi/scifrom

~

S- e=

liquid

Source rate from inflow = 2.4 x 10-IICI /seeS2 =

Isotope decay constant in units per second = 9.977 x 10-7/sech
=

dR = removal rate constant per second (exfilustion) = 4.2 x 10R3
=

2

per second

6.2 x 10-IOpCi/ml ofI-131.A =

NOTE: . . - ~

if 7.S
(1) The assumption of 44% flashing Qdb's extremely conservative; see'i

Reference 12A-7 for a discussion of fissiori product transport.

s(2) Water _ density assumed at 0.743 gm/cm based upon standard tables forwater
an27TB'C?

a.i
'

12A.2 References

12A-1 Paquette, et al, Volatshty ofruswn Products During Reactor Accidents, Journal oi
Nuclear Materials, Vol 130 Pg 129-138,1985.

.

!

12A-4 Appendix 12A Cakulation of Altbome Medionuclides - Amenament 21
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Therefore, for an equilibrium situation, the I-131 airborne concentration from this -
!

'
.

liquid source would be calculated from the following equation:
c (

'

A' S / (1+ R ) + Sr/(1+ Rg)= i i

where

Si Source rate in Curies per second = 5.0 x 10-11Ci/sec from
.

=

liquid

S Source rate from inflow = 2.4 x 10-IICI /sec |
=2

Isotope decay constant in units per second = 9.977 x 10~7/sec=

R3 Rg = removal rate constant per second (exfiltration) = 4.2 x 10"=

per second.

*-

6.2 x 10-I'gCi/ml ofI-131.
-

e . 4 :. :. : =-
., ,

NOTE:
'

.

(1) The assumption of 44% flashing at 273.6*C is extremely conservative; see (c.
Reference 12A-1 for a discussion of fission product transport. 1

(2) Water density assumed at 0.743 gm/cm based upon standard tables for waters

at 273.6'C.

12A.2 References i

!

12A-1
,

Paquette, et al, Volataty ofFisnan PmdudsI)uring Rosetor Acadents, journal oE
.)Nuclear Materials, Vol 130 Pg 129-138,1985. ~

!

f.

>

.,
,

i

:

- |
1

!

l

i-

i
|

|

12A-4
Appender 12A Cakulation of Airbome Medionuclidae - Amendment 31 i
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12A Appendix 12A Calculation of Airborne Radionuclides

12A.1 Calculation of Airborne Radionuclides

This appendix presents a simplified methodology to calculate the airborne
concenuanons of radionuclides in a compartment. This methodology is conservanve in

nature and assumes that diffusion and mixing in a compartment is basically
instantaneous with respect to those mitigating mechanisms such as radioactive decay
and other removal mechanisms. The following calculations need to be performed on
an isotope-by-isotope basis to verify that airborne concentradons are within the limits of
IOCFR20:

(1) For the compartment, all sources c,f airborne radionuclides need to be
identified such as:

(a) Flow of contaminated air from other areas
#

(b) Gaseous releases from equipment in the compartment

(c) Evolution of airborne sources from sumps or water leaking from
equipment

,

(2) Second, the primary sinks of airborne radionuclides need to be identified.
.

This will primarily be outflow from the compartment but may also take the |

form of condensadon onto room coolers.

(3) Given the abow informadon the following equation will calculate a
consenstive concentration.

C =
3 ,

A, + [R,)g,J
r g s

.Where:

'C Concentration of the i* radionuclides in the room=i

V Volume of room=

g Thej* source (rate) of the i* radionuclide to the room. TheseS =

sources are discussed below.

The k* removal constant for thej* source and the i* jR,p =

radionuclide as discussed below.

sa,ene, su cou.osien nevne nesensenene - Amennment ss su t

!
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1; Radionuclide decay constant=

\ Evaluation Parameters

The fdlowing parameters require evaluadon on a case by. case basis dictated by the
physical parameters and processes germane to the modeling process:

(1) S is defined as the source rate for radionuclide iinto the compartment.g

Typically, these sources take the form of:

(a) Inflow of contaminated air from an upstream compartment. Given the
concentradon of radionuclide i, c,, in this rif and a flow rate of"r". the
source rate then becomes S = rei.

-

g

(b) Produedon of airborne radionuclides from equipment. This typically
takes two forms, gaseous leakage and liquid leakage.

(i) For gaseous leakage sources, the source rate is equal to the #

concentradon of radionuclide i, ci, and the leakage rate. *r", or
S = rei.y

(ii) For liquid sources, the source rate is similar but more complex.
Giwn a liquid concentradon ci and a leakage rate, "r", the total

release from the leak is rei. The fracdon of this release which then
becomes airborne is typically enluated by a parddon factor, Pr
which may be conserwtiwly esdmated from:

Noble Gases
!

Pr = 1

!All ot}} css .
'

hP=--,-hr s/
g Nh,- hg

.

'

where:

h = Saturated liquid enthalpyi

hr = Saturated liquid enthalpy at one atmosphere = 100.10 '
1

kcal/kg

h, = Saturated vapor enthalpy at one atmosphere = 639.18
kcal/kg '

Therefore, the liquid release rate becomes, rei g.P
sy.s

Anoenoa s2A coeuterien erAireeme nesenuctwe - Amenem*"t 31
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(2) h is defined as the removal rate constant and typically consists oli

(a) Exhaust rate from the compartment.This term considers not only the
exhaust of any initially contaminated air, but also any clean air which
may be used to dilute the comparunent air. ,

(b) Compartment filter systems are treated by the equadon:

Rgg= (1-F )* rii
,

-

where
'

rg = niter system flow rate
(

Mher efficiency for radionuclide iFi =

,

(c) Other removal factors on a case by case basis which may be deemed ,
*

reasonable and conservanve.

Esemple Calculation
!

(Values used below are examples only and should not be used in any actual ation.)

This example willlook at 1131 in a comparunent 6.1 x 6.1 x 7.6 = 282.80 $ V.
'

Mrst, all primary sources of radionuclides need to be identified and categorized.

s(1) Mow into the compartment equals 424.8 m /hr with the input 1131
concentration equal to 2 x 10'I'pO/ml (from upstream compartments) or ,

2.4 x 10-33O/sec. No other sources of air either contaminated or clean air
r

are assumed.

(2) The compartment contains a pump carrying reactor coolant with a maximum
sspecified leakage rate of 0.0000S4 m /hr at 273.6*C.

(a) Conservatively it can be estimated based upon properties from steam
tables (Note 1) that under these conditions 44% of the liquid will flash i

to steam and become airborne. Along with the flashing liquid, it is

assumed that a proportional amount ofI131 will become airborne;
therefore, P = 0.44. .

g

(b) Using the design basis iodine concentrations for reactor water from
Table 11.12 of 0.016p G/gm ofI 131,it is calculated that the pump is
providing a source ofI-131 of 5.0 x 10-IIG/sec to the air (Note 2).

,

Second, the sinks for airborne material need to be idendred.This example includes

only exhaust which is categorized as flow out of the compartment at 150% per hour or
4.2 x 10" per second.

r24 2
Anoennaa su cenrunneen er Auseme nonr,enuatines - Amenenent 21

. - . . - - - - - . - - . .. .. . _ , , _ _ . - _ . - _ . .



rustoo sn. ,

ACWR Q ,q,
smt:rdsawya=r merenr

.

Therefore, for an equilibrium situation, the 1131 airborne concentration from this
liquid sourcepould be calculated from the following equation:

/C = t 3/ (1+ R ) + S /(1+ Rr)2

where 3. . . _ _ . - -
: Slaan volvat 282 eo m [(y -

~

.w. urce rate in Lunes per second = 5.0 x 10" IICI /sec from3: =

liquid

52 Source rate from inflow - 2.4 x 10-11Ci/sec
=

7 lsotope decay constant in units per second = 9.977 x 10 /sec X#=

R R = removal rate constant per second (exfiltration) = 4.2 x lo-
2 d

per second
e

[(' 6.2 x 10-I0pCi/mi of1-131. :=;
g

NOT5:

(1) The assumption of 44% flashing at 273.6*C is extremely conservative; see -

Reference 12A 1 for a discussion of fission product transport.

(2) Water density assumed at 0.743 gm/cm based upon standard tables for water3

at 273.6*C.

12A2 References
.

12A-1 Paquette, et al, %8atihty offission Produas Dunng Reactor Accidents,Journn) oi
Nuclear Materials, Vol ISO Pg 129-138,1985.

.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY
'

REVIEW GROUP COMMENTS ON THE CDM AND SSAR
4

CDM SECTION AND COMMENT No.: 3.2 RAD. PRO. No. 4f
!

NRC COMMENT:

SSAR Section 12.3.4.3, third paragraph is confusing " point" should be changes to "any i
point."

- !

- |
. ..

*
,

- .

GE RESPONSE:
'' ~ ~ ^

'

GE concurs that this statement should be clarified and will include the attached change in the
next SSAR amendment.

i

*
***t **,84 7 r*W P %*

m e n w ..:.:. x n e ha m u h * - d < -"Jfea'Onga4{t sh,1!j g>g g-tfug tyjggy efag}gg jfw$ hi yd g ,

.

t-- - - r- ~ -*

!

PROPOSED CHANGES i

CDM: None

,

,

SSAR: Per attached markup.

1

.

I
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defmed in Sections 9.1 and 9.2. The COL applicant must verify and certify that the
|design meets the criteria specified in Subsection 12.3.7.3.
;

Y
|

The detectors and radiation monitors are responsive to gamma radiation over an energy |g -ge of sv Kev to 7 Mev. ine energy dependencD 2 ~S . Z . 7 ^ '
N. The overall system design accuracy is within 9.5% ofequivalent linearhy full-scale recorder output for any decade.

0 0
4 q The alarm setpoints will be established in the field by the COL applicant, as specified in .

Subsection 12.3.7.2, following equipment installation at the site. The exact settings will'

N be based on sensor location, background radiation levels, expected rachation levels, and
3,p low occupational radiation exposures. The high radation alarm setpoint for each%

'
channel is set slightly above the background radiation level that is normal to the area. i

{' kgk. The area radiation monitoring instrumentation is designed to provide early detection4. g h and warning for personnel protection to insure that occupational radiation exposures
;

will be as low as is reasonably achieved (ALARA) in accordance with guidelines
stipulated in Regulatory Guide 8.2 and 8.8.

The Area Radiation Monitoring System includes instrumentation provided to assess the
i

radiation conditions in crucial areas in the Reactor Building (the RHR equipment
areas) where access may be required to service the safety.related equipment during
post-LOCA per Regulatory Guide 1.97. !

!
12.3.5 Post Accident Access Requirements

The locations requiring access to mitigate the consequences of an accident during the i

100< lay post-accident period are the control room, the technical support center, the
remote shutdown panel, the primary containment sample station (Post-Accident

Sample System), the health physics facility (counting room), and the nitrogen gas
supply bottles. Each area has low post-LOCA radiation levels. The dose evaluations in
Subsection 15.6.5 are within regulatory guidelines. -

Access to vital areas throughout the Reactor Building / Control Building / Turbine
Building complex is controlled via the Service Building. Entrance to the Service

Building and access to the other areas are controlled via double-locked secured entry !

ways. Access to the Reactor Building is via two specific routes, one for clean access and
;

the second for controlled access. During an event such as a design basis accident, the
;

Service Building / Control Building are maintained under filtered HVAC at a positive
pressure with respect to the environment. Air infiltration is minimized by positive flow
via double entryways. Therefore, radiation exposure is limited to gammai shine from the

Reactor Building, Turbine Building, main steamline access corridor, and skyline. This
shine is minimized by locating highly populated areas below ground. !

Mediation Protect >on Des 9n Featuree - Amendment 21 12.2-27



. . .

ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT QUALITY '

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 3.2 RAD. PRO. No. 4h

NRC COMMENT:

SSAR Table 15.7.1 should be revised to indicate 400,000 uCi/sec Offgas Release Rate,
100,000 uCi/sec Design Basis Rate and 400,000 uCi/sec Maximum TS instead of the current
400,000; 100,00'; and 400,00 uCi/sec respectively.

GE RESPONSE:

GE concors that Table 15.7.1 contains typographical errors and will correct them in the next
SSAR amendment.

PROPOSED CHANGES

CDM: None

SSAR: Per NRC comments; see attached.
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Table 15.7-1 Offgas System Failure Accident Parameters
1. Data and Assumptions Used to Estimate Source Terms

A. Power Level 4005M g/ ##]
B. Offgas Release Rate

499:09 1/sec (referenced to 30 min)C. Charcoal Mass Guard Tank,4,721 kg
D. Charcoal Delay'

Kr 107 hr
xe as.s hr I O 0, 000E. Duration of Release 30 min

F. Design Basis Rate Ci/sec -
G. Maximum Technical Specification jO@

, '

Rate Ci/sec

II. Dispersion and Dose Rate
A. Meteorology Table 15.7-3
B. Dose Methodology Reference 15.7-1
C. Dose Conversion Assumptions Reference 15.7-1, RG 1.109
D. Activ'rty Releases Table 15.7-2
E. Dose Evaluations Table 15.7-3

Note 1: Charcoal Delay ca]culated based upon charcoal mass using equation *

1.5.1.6 of NUREG-001'6 and Kis taken from 1.5.2.19 and 1.5.2.20 of NUREG.
0016.

.

15.7 12
Radioactive Relesse from Subsystems and Components - Amendment 33

_ _ _ .
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

GE RESPONSES TO NRC INDEPENDENT OUALITY '

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 3.3 PIPING No.1

NRC COMMENT:

Correct attached CDM typo.

i
|

|

;

GE RESPONSE: !

i

GE concurs and will include these corrections in the next revision of 25AS447. i

i
'

i
t

i

PROPOSED CHANGES i
:

CDM: Per NRC comments; see attached. !
!

!

,

!
!

SSAR: None
.

,

!
:

-

!

.i

6

|
)
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Ter those piping systems using sustenide stainless steel

*

design speciscadon, the stainless steelpiping mate i l materials as permined by the
selected to reduce the possibility of cracking duringr a and fabricadon process shd be

.

handling, welding, and examination requiremenu thservice. Chemical, fabricadon,
Piping system supparu sha!! be designed to meet the at reduce cracking shd be met.Subsecnon NT.

requirements ofASME Code

Tor piping rystenu, the pipe applied loads on anach d
and shown so be less than the equipment allowable loade equipment shad be calculated,

s.

Ana}ydcal methods and load combinadons used for A
'{ireferenced orspeci5ed in the ASME Code Cerused Stnalysis ofpipingsystems shad be

theirsuppons shallbe mathemadcaDymod l dress Report, Piping systems and k
frequencies up to the analysis cutosfrequency Ceeto provide results forpiping systemi

ee

system dynamic analysis sha!! be benchmarked.puterprograms usW forpiping
.

I

Systems, structurd(and componenu that shad be re j

foDowing an SSE shd be protected against thequired to be Asacdonaldunngand
i

s
\

postulated high energy pipe breaks in SeismiT. an -
a associated with

Pipe Break Analpes Report shad speafy they!
NNSpipingsystems.The

the Pipe Break Ana}ysis Report shall conArm (1)analyticalmethods used to perform the pipe break anal i Fe posnalate breaks and the{

.

1na

yss. orposadatedpipebreaks, }

jet shield designs sha!! be capable ofmidgsdag pipe break l dpenetration area shall be within theirdowable stress limia (t) ipiping bcnmit.= in the containment
:

1

ppewhipressainsand
,

Piping systems that shall be qualdled forleak4eifore brelsud systems, struemres and componeau shad be withi oa s,and(3)loadsonsafety.n their design loads limia.

features to midgste the dynamic effects from posadat d hreak design mayesclude demgn
Strucmres, systems, and componens that shad be re

igh energypipe breaks.
e

foUowing an SSE shallI

d against the cdfecu ofspraying Gooding, pressurequired to be fusedonalduringandand temperature du

tuland ipe breaks and cracks in seismic Cat
o

piping systems. W egory!andNNS

Piping systems shd be designed to provide clearance f
componenu where necessaryfor the accomplishment of throm structures,sysums, and
Descripdon. component's safety Aancion as speci5ed in the respeede struenare, system, or

.

i
'

ve strucare or system Design I

The as-built piping ahan be reconciled with the piping d i
*

.

es gn required by this secdon.
.
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION ,

GE RESPONSES TO NRC INDEPENDENT QUALITY
~

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENT No.: 3.4 I&C DAC No. 2.1 AND 2.4 c

NRC COMMENT:

CDM 3.4B Instrumentation Setpoint Methodology, page 3.4-9. SSAR 7.1.2.10.9 Regulatory
Guide 1.105, Instrumentation setpoints. CDM description is inconsistent with the standard
and regulatory guide:

1) The CDM references a " nominal trip setpoint." This term is not deGned in RG 1.105 or
,

ISA 67.04-1982. See attached.

!

'

GE RESPONSE:

Q 1)i|0W 5" /TY' hop 0A<.W On |
6 .

p%e SE Itz
's.

.

1

.

PROPOSED CHANGES |

hpM [CDM:

:
.i

)
,

SSAR: DM
>

',

i
:

i

|

_ . . . , . . ._ , _ _ _
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FEBRUARY 1994
6BWR DESIGN CERTIFICATION

!

GE RESPONSES TO NRC INDEPENDENT QUALITY
.

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

CDM SECTION AND COMMENTS No.: 3.4 I&C DAC No. 2.1 AND 2.4 (Continued)
NRC COMMENT: (Continued)

-

.

r1
,

4) A definition of allowable value is not given in ISA .04-1982. RG 1.105 endorses the
figure description as depicted in ISA 67.04-1982. The allowable value description listed
in the CDM material is inconsistent with the standard (both 1982 and 1987) and RG1.105. See attached.

,

t

|
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3" 7, UNITED STATES 1*! I NUCLEAR REGULATORY COMMISSION
'

# ,f WASHINGTON. D.C. 2MBE*
,

q~ CMy '

*"
February 9, 1993
m %-027-93

Mr. David J. Robare, Manager RECEIVED
Plant Licensing Services
General Electric Nuclear Energy
175 Curtner Avenue FEB I 8 e...::
San Jose, California 95125

DJ.ROR'EDear Mr. Robare.

SUBJECT: GENERAL ELECTRIC COMPANY (GE) TOPICAL REPORT NEDC-31336 " GENERAL
ELECTRIC INSTRUMENTATION SETPOINT METHODOLOGY" ,

.

We have completed our review of the subject topical report submitted by
General Electric in October 1986. Enclosure I provides our Safety Evaluation

'

Report (SER) in which we conclude that:
;

1. Although NEDC-31336 is an important reference for understanding how GE
selects instrumentation setpoints, the topical report is not to be used
by any plant to validate their individual-setpoints. That is, each
'p1 ant must p}ov'ilfe'11s 'b'w'n41an't"urifliue' anafys'i2 top thE Eel $in'tE.'The

~
'

examples given in the topical report are used by GE only to show the
safety margins and typical channel errors that might be expected. Since -

plants have different instruments, environments, seismic and other
requirements, only examples have been provided by GE in this report.

2. Where instruments are used that are different from those presented in
NEDC-31336, the licensee must demonstrate that drift is, or is not
randon, it is normally distributed and can be quantified. i

,

3. The general methods used by GE in selecting instrumentation setpoints
'

are acceptable.
,

.

4. The use of single-sided confidence tests is only acceptable for those i

channels that provide trips in one direction. '

i

e

>



i

Mr. David J. Robare, Manager -2-
~

5. NEDC-31336 is only acceptable for determining instrumentation trip
i

setpoints (not evaluating indicators) using equipment that is not in a
harsh (e.g. accident) environment.

'

In accordance with procedures established in NUREG-0390 " Topical Report Review '

Status," we request that the BWR Owners Group publish NEDC-31336 within ~

3 months of receipt of this letter. The accepted pr,oprietary version should
,

(1) incorporate this letter and the enclosed Safety Evaluation Report between i

;

the title.page and the abstract and (2) include an -A (designated accepted) .

following the report identification symbol.
, _, y . . ., , .

Should our acceptance criteria or regulations change so that our conclusions
as to the acceptability of the report are no longer valid, the BWR Owners
Group and/or the applicants referencing this topical report will be expectb '

to revise and resubmit their respective documentation, or submit justification
for the continued applicability of the topical report without revision of its

!

documentation. . . . . . . . -

, y,nw., mm, ama..
i

,,

f

Sincerely,

Bruce A. Boger, Director I

Division of Reactor Controls -

and Human Factors
Office of Nuclear Reactor Regulation

<

Enclosure:
Safety Evaluation Report

.
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UNITED STATES! 1 NUCLEAR REGULATORY COMMISSION -*
[ WASHINGTON. D.C. 2M,

%..~..*f
|

l

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGU TION
TOPICAL REPORT -

. INSTRUMENTATION SETPOINT METHODOLOGY
~

''

GENERAL ELECTRIC COMPANY
'

. NEDC - 31336
, ,, ,, ,,

l.0 INTRODUCTION -

This report provides the basis for acceptance of and limits on the acceptance'
of the topical report submitted by General Electric (GE) describing the basis'i

for instrumentation (trip) setpoint selection for instruments that are not
operated in a harsh environment. The criteria for approving the topical

'#'0'"*d'd[l'1?,".fiC.tgipn,!b,104%Berb,50oW.andnBant.50Asv#'E I I

. , ,

1.1 DESIGN FEATURES AND PARAMETERS

Since 1976, considerable interest has been expressed about how setpoints are
selected in nuclear power plants. Of particular concern is the adequacy of

j
the setpoints with regard to assumptions made in the accident simulations.

:

The result of this interest was publication of proprietary topical reports by
the nuclear steam suppliers, revisions of industry standards for setpoint
calculations and revision to Regulatory Guide 1.105 " Instrument Setpoints for

;

Safety Related Systems." This regulatory guide endorses ISA-567.04-1982 !
"Setpoints for Nuclear Safety Related Instrumentation Used in Nuclear Power
Plants."

The topical report that is the subject of this safety evaluation report (SER)
was originally published in October 1986 and was subject to minor revisions in
early 1992. However, the work involved in the development of this topical is
a continuation of efforts that have been the subject of previous staff SERs

,

a
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(e.o. ' Staff Report on Setpoint Methodology for General Electric Supplied Pro-
tection System Instrumentation" dated May 15, 1984).

|

|
2.0 EVALUATION

|

-

:
2.1 General Comments |

;

The current topical. report is an important document that .is critical-to the
understanding of how GE selects setpoints. However,- in the April 8, 1992

responses to the staff's questions on NEDC-31336,"5E'stafes that Jhe 'exaNies {
~

used in the topical rep'o'rt "are not to be used by any plant to validate their !

individual setpoints. That is, each plant must provide their own plant unique !

analysis for the setpoints.... The examples are used to show'the safety !
t

margins and typical channel errors that might be expected. Since plants have !

different instruments, environments, seismic and other requirements only
examples have been provided." |

:
1

The remainder of -theptMtion ls,A.eyAtt&:to:.asrsr.iewuofr tem.4nd*v4duak sec- '

a

tions of the topical report. Section 5 "Referenett*Vais 66tWiewed.5

,

:

2.2 Section 1 " Instrument Setooint Methodoloav" t

:

This section starts with a general description of how setpoints are
established. The general description. is followed by a set of definitions of |
terms that are used in the methodology. Next, the methods identify the '

relationship between the different setpoints and the required data that form
the terms of the calculations. Finally, the combining of terms to generate !

!and test the setpoints is discussed.
:

!The definitions used in the topical are in general agreement with recognized
industry standards such as ISA-567.04-1982. Table I provides a quick cross l

reference between the definitions in a top down sequence. . !

!

[

l

f
;

$

(
j.

|
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.. TABLE I .

!

NEDC-31336 ISA-567.04-1982 RG 1.105
' Licensing SYfety Limit . ' ~ Safety Limit Safety Limit

' ~ '

Analytical Limit Not Defined' ,1Not, Defined
Allowable Value Not Defined Not Defined '-

-

_(Tech Spec Limit). .- -
. . . - .

* Nominal Trty Setpoint Setpoint . ' ' - ' , .,'' Opper.~ 11mi t
--

:
_

,,

- Setpoint.. . . . . . . ..
- - - - ~~

', Stegly State 'Operatirig ' 1. Not Defin.e4 ._ ., ,._.Not Defined i,.
*

. . .

Although the analytical limit,and allowable value are not defined in
ISA-567.04-1982, they are described. The descrip'tions'of these setpoints are

similar to the definitions used in the topical report. However', the,_
,.

definitions used by GE, in some instances, distribute the error teries ,

differently. For example, a tersgsed by GE in calculating .the margin between
.

- ::.thecticons.ing 4afdytimiteene=thrAnalytical L1Wttals described as part of
"th'e' in'a'rgin bese'e'n the Safety Limit and the Allowable value in ISA-567.04-

1982. The following definitions used by GE are acceptable to the staff. f

" Analytical Limit (AL): The value of the sensed process variable established
as part of the safety analysis prior to or at the point which a desired action
is to be initiated to prevent the safety process variable from reaching the

,

associated licensing safety limit." !

" Allowable Value (AV) (Technical Specification Limit): The limiting value of
the sensed process variable at which the trip setpoint may be-found during
instrtment sv,rveillance. Usually prescribed as a license condition."

,

Although the sequence of the terms used by GE in the development of the
various setpoints may be different, the following data are required and are

,

consistent with the data needs of ISA-567.04-1982. These mandatory data terms |
are:

5
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Analytical Limit
Channel Instrument Accuracy

~

,

Channel Calibration Accuracy ;

Channel Instrument Drift |

Process. Measurement Accuracy ;

Primary Element Accuracy
|
,

Most of these error allowances are defined to include subterms. The use o,f
these terms is typical of other vendor methods and consistent with industry ;

standards. Therefore, they are acceptable to the staff. !

.., . . , . . ,
,

The numerical methods for using accuracy and drift terms to calculate the
lower order setpoints (as identified in Table I above) involve formulations

that are co.nsistent with the definitions used. Independent, randon, and
,

normally distributed variables. are combined by the square root of the sum of |
the squares. Non-random (biased) and dependent variables are sunned i

algebraically. The methods ars 4nigned tq_tesult in a. 95 per cent .
probability of providing a-chaassL, trip before the process variable ge
the analytical limit, considering drift, assuming a one-sided normal
distribution and a 95 per cent confidence level. With the exception of using
a single sided test, these methods are consistent with industry practice and
are, therefore, acceptable to the staff. The use of a single-sided test to
define the probability that a trip will occur between two limits (e.g. Nominal
Trip Setpoint and Allowable Value) is acceptable to the staff within the
context of this topical report. The probability of a false trip (early trip)
is a separate calculation when determining whether a technical specification
setpoint will be satisfied. However, the use of a single-sided test for
instrument channels that provide trips or permissives for increasing and
decreasing variables (e.g. reactor level) is not supported by analysis and is
not consistent with the general approach reflected in the current industry .
practice. The staff, therefore, finds this set point methodology for
increasing and decreasing variable unacceptable. Similarly, the use of a
single sided test for safety-related indicators and recorders is unacceptable.
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The determmation of nommal trip setpoinu includes consideration of the foUowing

facera.

Dangs Basu Analynce!Lamat

In the case of serpoinu that are airectly assocated with an abnonnal plant transient dr
accident analyzed in the safety analysis, a design basis analyticallimit is established as

pan of the safety analysis.The design basis analytical limitis the value ofthe sensed
process unnable prior to or at the point which a deared acnon is to be inidated. This
limit is set so that associated Ecensing safety limim are not exceeded, as coninned by

plant design basis performance analyna.
~ ", - ' ~

|
,_

_ . , _ . , .
.

<.. .
- . , .

- Anaus&le Vaime SW toduwo6Et $14wtMWLD
-- s ,, . . .

An allowable value is determined from the analytical lhait by primdang allowances for

the speci5ed or espected calibrsion capability, the accuracy,dthe instrumenudon,
and the measurement errors. The snowable value is the limidag value of the sensed :

process vanable at which the trip sespoint may be found dudag instrument surveillance.

A NW $(C 134het$E9 ftSWD8WLD
The nominal trip setpoint value is emimimaad Ethe analytical limit by mking into
account instrument drift in ad dicion 18tBE'$stnflBM Fe6trecy, Gilbraderer tapett0fty,
and the measureme'nt errors.The nominal trip setpoint value is the limiting value of the

sensed process vanable at which a trip action wSI be set to operate at the time d
;

calibradon.|

&gnalProcesangDnaces en AeInstrusunt Channst

Within an instrument channel, there snay exist other componeau or devices that are

used to further process the elecincal signal provided by the sensor (e.g., analog to-
digital converters, signal condidoners, temperature compensation circuis, and
mehlplexing and demultiplexing componens). The worst <:nse instrument accuracy,
caEnndon accurney, and instrument ddft contribudons d esch d these additional
signalconverulon componens are separssely orjointly accounted forwhen determining
the characsensics dthe endre instrument loop.

Not aB parameters have an associated design basis analytical Emit (e.g., main adaef
radiadon monitoring). An aggggggggs may be denned direcdy based on plant
Ecenang requirements, previous operanng experience or other appropnate criteria.
The nominal trip setpoint is then calculated from this eBowable value, aBowing for~

instrument drift.Faere aper pria anai =+e seiroint=ar6e seieaninea
directly based on opeasting experience]y y y .y e we.u.ser: :,: ::.=.='N

e

muw-n wa
]>4 fifU Aga44 fili.
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Procedures will be used that provide a method for esublishing instrument nominal trip.
serpesnt and aBowable value. Because of the general charscieristics of the
instrumentation and proceses involved, two different methods are applied: -

L (1) Computational

(2) Historial dam- IMM4%hM 1--

, - . . SMWW$ fM4 ;

The compuudonal dethod is used when suf5cientinform nis avaBable regardinga i

dynamic process and the =-=wd instrumentanon The proc'e tdes'into account |
channel instrument accuracy, calibradon accuracy, process a-r - ---:at accusacy, i

primary element accuracy, and instrument drifLif the resgnptrig setpoint )
and allowable value are not accepuble when charkad m ensure A'kwiB nahesult )

in an unaccepuble Itvel of trips caused by normal operational transiens, then more !

rigorous sutistical evaluation or the use of actual opiristional data may be considered.
. . . . . . , .

. . . . . . . . . ..

Some setpoint values have been historicaDy ==u=had as accepuble, both for .
.

| regulatory and operational requiremenu.These setpoints have non cridcal Anactions(or
are intended to provide trip actions related to gross changes in the process vanable.De
condnued recommendation of these historicaDy accepted setpoint. values is another
method for esublishing nominal trip setpoint and aBowable values. His approach is
only valid where the governing condidons remain essentiaDy unaltered from those
imposed previously and where the hisserialautuesinaw beenedeqasem5 h .c

.~ --" inteidefiGttfons.' ' ~* """"""'"'5"""R""*"**"
|

ne setpoint methodology plan requires that acivides related to instrumeat setpoints
be documented and stored in retrievable, audiable Sles. ;

Equipment QuaOncation (EQ) :

Qua115cados of safetpelated instrumentadon and control equipment is implemented ;

by a program that amures this equipmentis able to complete in safetreelated funcnon |
'

under the environmenal condidons that exist up to and including the dme the j

, at has Anished performing that funcdon. QualiScadon spea5 cations consider ;
'

ha that exist during nonnal, abnormal, and design basis accident evenu in |

amuses of their cumuladve effect on equipment performance for the time period up to

the end ofequipmentEfe.

De material discussed herein idendSes an EQprogram that addresses the spectrum of |

design basis ermronmenal condidons that may occur in plant areas where IArc

; equipment is insalled. Not an safettrelated Iarc equipmentwin experience all of these
conditions; the intent is that qualification be performed by seleenng the conditions )
applicable to each particular piece of equipment and performing the necessary j

quali5 cation. j

l
I
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I
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Asbuilt composens are environmentally quaH5ed if they can widutand the {
environinentiWcondinons associated with design basis evenu without los of theiratety ]
funcnons for the time needed to be funedonal. Safety.related tarc c6mponents are-

!designed to cononne normal operanon after loss of HVAC.The environmental
conditions are as fdllows, as applicable to the bounding design basis evenu: F--M

'

;

time <iependent temperamre and pressure pro 61es. hihiidity, chemical effects, -

|

~

radianon. aging, seismic events. submergence, andsynergistic eke.ctphich have a

sigm5caniefic[ctii.h equipp, niperforman(7 |, - f,' ~ ',~

. . .

IAeC equiped$s c.wh$nmenta[kuali5 cation is NN through analysis of the
'

invironmental condtoons that would esistin the4ecanon of the egtupment during and , t

W1W adeggn basis acidedt and through a deternunadon that the equipment is
. .

.-_

quahfed to withsend those ' conditions for the time..eeededis Amctional.This. '
.

>

.

deterniination maybe' demonstrated by: * '~~.=%. .m..-

. .. . . .

| (1) Type testing ofan ide~iidcal item of eIpifyipentstut tifidentical.or punilar -
~

d
T

conditions with a supporong analyns to show that the equipment to be 1
,'

quah5ed.
,

'

i

|
(2) Type testing of a similar item of equipmentwith a suppotting analysis to show

that the equipmentis qualified. [.~7 "* '
-

'

,

~ n e <-n.t.

T"IIherience with identical or similar equipment under similar condidons with
a supporting analysis to show EETlfd4Tgidpti'e'nf@Mt..; r- _v. .. ,

(4) Analyns in combination with partial type test data that supporu the analyncal
assumptions and conclusions to show that the equipment is quah5ed.

i

The installed condinon of safety related laeC equipment is assured by a program whose

objectrve is to verdy that the insta!!ed con 5guradon is bounded by the test con 5gurstion ;

and test conditions.

Innpections, Tents, Analysee and Acceptance Criteria |

Tabis 3.4, Items 7 through 15, provides a definidon of the inspeedons, tesu and

analyses, together with associated acceptance criteria,which wi!!be used to demonstrate
compliance with the above comminnents for hardware and software development.
ciectromagnetic compatibility, instrument setpoint methodology, and equipment

quahfication.

C. Diversity and Defense-in-Depth Considerations

Subsection B discusses processes for developing hardware and software quah5 cation
i

programs thatwill assure alow probability of occurrence of both random and common-
mode system failures for the installed ABh1L lacC equipment. However, to address the

snarunnmonen ene conr*
3.4 t1
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ABWR DESIGN CERTIFICATION |

GE RESPONSES TO NRC INDEPENDENT QUALITY )
'

REVIEW GROUP COMMENTS ON THE CDM AND SSAR

|

CDM SECTION AND COMMENT No.: 3.4 I&C DAC No. 5

NRC COMMENT:

Figure 4.3c, page 3.4-19 "NMS" should be blocked in with input designated to be consistent.
See attached.

,

'

.

.

.

. ..

GE RESPONSE:

$ ( O r U M r> k} k]W15 M Ooj m

C h Q.a * C h ) b0 K & O N in)| rate {

k tLe 4 ' % s u d2 m = 1 ai s .
r4-

3-

d& My twill he ih c/vl4/ /s O '

ud elam e_2sas&G.
!

PROPOSED CHANGES

g(,h M Vf.CDM:

|
|

SSAR: BM,

i
.

.
.

>
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FEBRUARY 1994
ABWR DESIGN CERTIFICATION

.

CJ RESPONSES TO NRC COMMENTS ON '

SSAr. AMENDMENT 33 AND CDM REVISION 2 *

CDM SECTION: 3.4-5 I&C DESIGN

NRC COMMENT:

Attached NRC comment on page 3.4-5. '

|
.

,

COMMENT TYPE: 2

GE RESPONSE:

GE agrees that the CDM and SSAR needs to be clarified regarding the neutron flux permissive !
input to the ATWS logic. 'Ihis modification involves identifying in CDM section 2.2.5 - i

NMS an LPRM and APRM flux permissive and then using this term in.the interfacing
systems (2.1.2-NB5 and 3.4 I&C Design),

i~ " ., i 7 5 ., t E .k ~
-

.; .,

i

PROPOSED CHANGES

CDM: See attached markups.

SSAR: Change package to be included in Amendment copies not attached).

3& /<
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Bypassing of any single division of omput nip logic (i.e., aking a logic channel om of
sernce) is abo -er4 ked by means of the bypass unit. This type of bypass is innand

;
'

to the fad.ssie (de.enerpse<oeperase) rescuor nip and MS!V clomre Amczim, since
i

; removal of power from enerpze.copersie agnal processors is = Ar=at to remove that
ek nnot from serTICE.

When a nip logic omput bypass is made, the TLU trip omput in a division is inhibhad
.

from a5ecang the output load dervers by mainmining that divison's land s!mers in an
enerpred same. Thus, the 2 eme64 logic anangement of output land dervers for abe.
RFS and MS1V funcnons essenvely becoinen Somef S while abe bypes is mainmined.

Bypass sinnas is indicated in abe snain consul rooms undl the bypes condblon is ;

reunowed. Ma electricalinierlock rejecs ansapes so resnove more than one SELC |
4

dmnon from senics at a tune.

Esr1 and ESFilope are each processed in two redundant channels within each
;

dmmonal train ofESF eqmpment. In order to prevent spunous ===*= ofESF
equipenent, Snal outpm agnals are voted teuwif-t at the reunose muldplemag unis by
means of d; - -- _ ~ ' load detenus at the RMU ompus. However,in the event of a
falhare desacted by asl5eastwisida ebber processing channel a bypass (ESF ompet

i
channel bypas) is applied asiasmaniaBy (whb manual backup) such that the delled
channel is removed frosa asevice.The runsaining channel providas leunet.1 operanon
so maminin availabDity dunng the repait period. Channel faibnes arealannedin the '

nybypassed,the operamorisable^ main controt room. If a inDud channelis not _ -'--"
-

V
so manuaDy bypass the channel by a banhdred ===*= tosa the main consol room.k t/

A pornon of the andcipaned transient without somen (ATW5) mingsdon innares ist'

p provided by 5sLc 4, whh inhindag andhions = innows:g

Em=>-ar= == m - ,vL>>r= e w term h Mgb-

( (1)
-

donne presure and merage power range monhar (AFRM) not downsade for
/ 3 minases or grenaer, or low rencer wasar level and APRM not downscale for
m.

'

S S adansa or grossar.

h > __ r err- a_ k.,h.High donne presure and saanup range9 g) I

menson monisseing (SRmd) not downscale for 2 minass or gramar. Emet
s

g== =1 andywhen both signah drop below the setpomis.
~ / '

Thee ATW5 $ anum are *---;'- - ' in four dnbions of SEU: consol M7 abat
are AmczionaDy i;;' ;-x '=' and diverse toma the cucmary used for the Rancer
Proiecnon syseem (Figure s.4c).

SSLC has abe fonowing ahmas, displays, and convois in the main controt rouss:

(1) SSLC signal processor inopemme (INOF). sa
towwnsmanen aar Cassef

.

- - - - - - - - _ - - - - - - - - - _ _ - - - - - - - . - - - - - - - - - - - - . - _ - - - - - - - - - - w -- e " - - - - - _ - - - - - . - - _ - - - - - - - - - - _ -- -
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Signals from all four dhisions for low reactor water level and high dr7well pressure and
Division I control legic signa! acmate one set of pilots, and sensors from all four
divisions for low reactor water and high drywell pressure and Division II control logic
signal actuate the second set of pilots, either ofwhich inidates the opening of the ADS
SRVs.

ADS initiation is accomplished by redundant trip channels arranged in two divisionaDy
separated logics that control two separate solenoid-operated pneumatic pilots on each
ADS SRV. Either pilot can operate the ADS valve. Rese pilots control the pneumatic

'

pressure applied by the accumulators and the High Pressure Nitrogen Gas Supply'
(HPIN) System. De DC power for the logic is obtained from the. SSLC Dmsions I and
II. 1
For anticipated transient without scram (ATWS) mitigation, the ADS has an automati

and manual inhibit of the automatic ADS initiation. Automatic initiatiohofAQS '
inhibited unless there is a coincident low reactor water level signal and"ahW6hg6 ~
power range monitors (APRMshMere are main control room ~

switches for the manual inhibit of automatic initianon or Ava. TW5 ggml4NtM'-

The ADS can also be initiated manuaDy. On a manualinitiation signal, concurrentwith@b g
-

,
indication of at least one RHR or one HPCF pump is running, the ADS functio

& ~......-...........~:. { mmi,. .

NBS Instrumentation - - ~'"
4

The NBS contains the instrument lines and instrumentation for monitoring the reactok -<

pressure and water level. For dryweD pressure, turbine inlet pressure, main condenser
!vacuum, and RPV metal temperamre, the NBS contains the sensors. Mgure 2.1.2e shows

the drywell pressure and RPV insuumentation in the NBS. |

The mechanical portion of each drvision of the safety related NBS instrumentation |
located in the Reactor Building is physicaDy separated from the other divisions.

The reactor vessel outside surface (metal) temperatures are measured at the head
flange and the bottom head locations.

Figure 1.1.2e shows the water level instrumentation. Tne instruments that sense the
water level are differential pressure devices shbrated for specific RPV pressure and
temperature conditions. Instrument tuo for the RPVwaterlevel ranges is the top of the
active fuel. The RPV water leve! instrumentazion considers the effects of dissolved non-
condensable gasses in the RPV water level instrumentation lines.

~

With the exception of nubine inlet pressure sensor and main condenser vacuum sensor
located in the Turbine Building, the NBS instrumentation is located in the dryweD, the
steam tunnel and the Reactor Building.

wcow sounsymm 1srs

_ _ ______ ___-_- ___ - - _. _ _ - - _ _ _ _ _ _
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Bypassing of any single division of output trip logic (i.e., taking a logic channel out of i
service) is also accomplished by means of the bypass unit. This type of bypass is limited j
to the fail 4afe (de energize-to operate) reactor trip and MSIV closure functions, since '

removal of power from energize-tooperate signal processors is sufficient to remove that
channel from service.

|
When a trip logic output bypass is made, the TLU trip output in a division is inhibited j
from affecting the output load drivers by maintaining that division's load dnvers in an i
energized state. Thus, the 2 eut of 4 logic arrangement of output load drivers for the . ]
RPS and MSIV functions effectively becomes 2eut of-3 while the bypass is maintaiiied.

Bypass status is indicated in the main control room until the bypass condidon is
removed. An electrical interlock rejects attempts to remove more than one SSLC
division from service at a time.

|
|

ESF1 and ESF2 logic are each processed in two redundant channels within each j

divisional train of ESF equipment. In order to prevent spurious actuation of ESF |
equipment, final output signals are voted 2eut of-2 at the remote multiplexing units by
means of series <onnected load drivers at the RMU outputs. However, in the event of a -

failure detected by self-test within either pmcessing channel, a bypass (ESF output ,
channel bypass) is applied automatically (with manual backup) guch that the failed
channel is removed from service. The remaining channel proncies 1-out of-1 operadon
to maintain availability during the repair period. Channel failures are alarmed in the
mam control room. If a failed channel is sot automadcally bypassed, the operatoris able
to manually bypass the channel by a hardwtred connecdon from the main control room. -

A portion of the anticipated transient without scram (A'IWS) mitigation features is
provided by SSLC circuitry, with initiating conditions as follows:

(1) Inidadon of automatic Standhv Linuid (%ntrol Sentem (EITR) inierdan High
dome pressure andm g -_ r--- < ^ *"rm -- - ' - - " for
3 minutes or greater, orI reactor water level and 1. __ _ w = for

## # # 4N3 O MIIJ5''3 minutes or greater. _sO:^ ~- y A MTop. (SMN|)MTPf3/EAMIS$l4-

(2) Inidadon of feedwater runh=ek Hgi hjpmeagessure and startup range
neutron monitoring (SRNM) S _:f'" ~ ' foid minutes or greater. Reset-

permitted only when both signals drop below the setpomes. -;
1

These An'S features are implemented in four divisions of SSLC control circuitry that
are functionally independent and diverse from the circuitry used for the Reactor
Protection System (Figure 3.4c). .

!

SSLC has the following alarms, displays, and controls in the main control room:

(1) SSLC signal processor inoperative (INOP).

keerumemonon amt comret 2.s.s :

.

i
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Tatde 3.4 Instrumentation and Control (Continued) bg *Inspections, Tests, Analyses and Acceptance Criterie^

Doolen Commhment hospoetlene, Toots ? .:4::: Acceptance Crherte

Safety System Logic and Control

5. A portion of the enticipated transient 5. Tests will be conducted using elmulated 5. Four redundant output signals occur for
without screm (ATWS) mittgotion features input signals for the process verlebles each of the following ATWS mhlgeting i

is provided by SSLC circuhry,with used by the ATWS logic. functions (one set in each of the four
divisions of ATWS outputs) that leed toinitleting conditione se follows: For feedwater runbeck logic, reset
inhlch of th hmeth ggwe. Initletion of automatic SLCS in ettempts will be made before initleting

test signale drop below setpoints. a. Initletion of automatic SLCD in lon
M"ghigh dome pressure on high dome pressure and set 4TNJ

.
.

...... . i for 3 minutes or greater, or ,

pome H-dessesseele for 3 minutes or g@reater. orlow reactorwaterlevel and Q , .
# low reactor water level and N

!
denunesolo for 3 minutes or yester. SMM W8 /* m 888 y

| b. Initletion of feedwater runbeck on
p -

fm 3 mWes or gmater.

high dome pressure and SRNM noeMaar f - .3- -5 b. Initletion of feedwater runbeck o
, , high dome pressure and SRNM Mn

'

downesele for 2 minutes or greater.
Roset is permitted only when both P"Mewnesete for 2 minutes'or greater. ~

signale drop below the setpoints. Roset is permitted only when both [
signale drop below the setpoints. 4

8. Main control room eierme, displays and 8. Inspections will be performed on the mein 8. Alarme, displays and controls exist or can
'

controls provided for SSLC are as defined control room storme, displays and be retrieved in the mein control room as
in Section 3.4. controls for SSLC defined in Section 3.4.

. ..

.
-

1
-

p ('.

1 -
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The automated in cIo're{nstrument calibration system provides local powerinformation
at various core locationd that correspond to LPRM locations. The automated in< ore
instrument calibration system uses its own set ofin< ore detectors forlocal power
measurement and provides local power information for three dimension core power
detennination and for the calibration of the LPRMs. The measured data are sent to the
Process Computer System for such calculation and LPRM calibration.

The MRBM uses LPRM signals to detect local power change during the rod withdrawal.
If the averaged LPRM signal exceeds a preset rod block setpoint, a control rod block
demand is issued.

*

Figure 2.2.5 shows the con 5guration of each NMS dmsion.

'2\
e Each of the four divisions of the SRNM,IERM and APRM insuuments is &J byits
1 respecove divisional Qass IE power supplies. In the NMS outside the primary
% contamment, independence is provided Mmes Qass IE divisions, and also kw;s

the Cass IE divisions and non Cass IE equipment.4

,

The SRNM and APRM trip signal outputs are in four divisions. De SRNM trip and the
APRM nip logic are independent from each other. 'Ibe SRNM generates a high

. neutron flux trip or a abort period trip agnal. Any single SRNM channel trip causes a
trip in in division. The APRM can generate a high neutron Sur nip, a simulated

*

b - Jhermal power (STP) uip signal, a rapid core flow decrease asp signal, or a core power
QCi

i g oscillation trip signal. The NMS provides these nip signals to the Reactor Prosecuon
System (RPS).:

l '

The SRNM and APRM are fail safe in the event orloss ofelecuical power to any division ,

E 2 of theirlogic. |
T'

,Q ne NMS bypass function is perfonned within the NMS. Within the NMS, the bypass i
I[ functions of the SRNM and the APRM are separate and independent from each other.

|| 5g The SRNM channek are grouped into three bypass groups. Individual SRNM channeh j

'G can be bypassed. At any one time, up to three SRNM channeh can be bypassed. At any j
one time, only one APRM channel can be bypassed. A bypassed SRNM channel or a

bypassedAPRM el does not cause a trip output sent to the RPS. l

.s - t

ne NMS provid flux permissive signals to the Safety System I.ogic !\g and Control (SSLC,,,Las part of the anticipated transient without scram (A'IWS)

s j logic. The SRNM and APRM flux permissive signals froan the NMS indicate when the
'' reactor power level is above or below the setpoint in order to aBow or disallow the

.

initiation ofATWS mitigation features. .

|

The NMS has the following displays and controh in the main control roosn: |
i

(1)- SRNM, LPRM and APRM neutron Sux displays.
Is2.2.s.2 mueenwwamna vowm
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-REVIEW GROUP COMMENTS ON THE CDM AND SS AR _

p1

h ,

CDM SECTION AND COMMENT No.: 42 W#" W
,

,v c /G !NRC COMMENT: ,

,.-

revise SSAR list as marked-up for VIC and VDY. SSAR'1. SSAR Acronym use:
list needs to reflect 4RA as Probabil ic Risk Assessment. SSAR A-

acronym list is inco ete, such as; <TN 41PT,/ PIP,4/G, 4ED,1685,MT,
/ PMG,vM/C,-RAT,/S , MVA, Recommend Oo 1 SSAR search to identi,fy. all i

missing acronyms.
"# h3cr f/,4 '

GE RESPONSE:

dI A CO M d An biM MO~

' ~&.,, bil i & dow_ atico w non/
~~

/Nlu41.6, kl< o e 4 ,4;,t

i
;

1

|
PROPOSED CHANGES

i
.

M 0& |

!
i
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SSAR:
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k List of Acronyms (Continued)

TCS Turbine Control System

TCV Turbine Control Valve ,

TCW Turbine Building Cooling Water (System)

TGSS Turbine Gland Scaling System

THA Time History Accelerographs

TIP Traversing Incore Probe or Traversing Ion Chamber

T1U Technician Interface Unit

TI.C Trip Logic Unit ,

TRS Test Response Spectra

TSC Technical Support Center o.

TSV Turbine Stop Valve

TSW Turbine Semce Water , ,
,

U/D Upper Drvwell ;

i
UHS Ultimate Heat Sink

!
UPS Uninterruptible Power System

!USE Upper Shelf Energv

( US5!A Uniform Support Motion Response Spectrum Analysis

USNRC United States Nucleir Reptaio'r .C6r6fnissiorf' """'" f ' "" " * " 5 -
'

/
VAC Volts Direct Current ggQd
VDC Volu Alternating Current ,

VDU Video Display Unit

V1.C Vent!jne Cleanng

VWO ValvesWide Open

WDSC Werwell and Drywell Spray Cooling (Mode of RHR)

WDVB Wetwell-to DrywellVacuum Breaker

WDVB5 Wetwell-toDrywellVacuum Breaker System

Z15 Zine Injection System i

|
ZSI Zone Selective Interlocks

|

!

'

l

I

l

O J

.
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$
CDM SECTION AND COMMENT No.: b 2dWD" \

'

. .

NRC COMMENT:
'

x

revise as marked-up - see attached.
3. SSAR pag

I

O 3-D

GE RESPONSE:
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for lead unit and standby unit of air compnssors and dryen sha!! be subched
periodica!!y.De pressure acepoinu for these operadonal changes are a4iustable,;

depending on air requiremenu that might exist.

During normal operation, the nonsafety related nitrogen unen within comminnent are
dowstream of P52 n77 and PMn08. (ne safety related nitrogen users are
downstream of FMP00&A and B.) Should &e AC/HPIN Systems become unable to

supply nitrogen to the non. safety related users downstream of P52 n77, the operator
may remote manually open P52 n57 to supply instrument air to these users (Figure
20.555).

During refueling, the IAS provides compressed air instead of nitrogen gas to the users
located inside containment in Tigure 9.S4. t

,

Acceptance Criterion !!.! of 5RP Seedon 9.5.1 requires that the maximum panicle size
of 3 microns in the air stream at the instrument, he corruponding mad =um pardcle
she for the ABWR design b 5 microns. Experience to date for planu with a maximum *

1

Eltered particle alar of 5 microns in the compresud gases has been very sama=y.
,

All equipment using trutrum pt air shall be capable of operating with mir of the quality
Ested above.

>

9J.6.3 Safety Evaluation !
t

the opention of the 1AS h not required to assure any of the fo!! awing: j
(1) Integrity of the reactor coolant pressure boundary.

i

(2) Capability to shut down the reactor and maintain it in a safe shutdown
condition.

,

(3) Ability a prevent or midgate the conseq'vences of acddenu which can reeult
in potential othite exposures comparable to the guideline expoeures of
10CFR100.

However, the IAS incorporates features that suure thh operadon over the full range of I I
normal plant operations. lfIAS prevure in!h below a desired limit, air frota the Service

Air System (SAS) h automatica!!y added from a de4fne. An air reccher h provided to
;

snalntaJn air supply preuure if all of the IAS and SAS compresson daII. Pneumade.
|

operated devices are designed for a fa!! safe mode and do not require condavous air i

supply under emergency or abnormal condidons.
|

P 1 !
ne instrument air rystem does orivide air service to a number ofsafetyerlated spiems {3 i
and componenu. De loss of air to these systems will result in current or new valva 3

|
positions.DeSe positions have been evaluated.De tubject rystem safety funcdons have

hacess AmtmaNos- Amensmear33 g3 33

i

i

1
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ABWR DESIGN CERTIFICATION '

GE RESPONSES TO NRC INDEPENDENT OUALTTY
REVitW GROUP COMMENTS ON THE CDM AND SSAR

CDM SEC. TION AND COMMENT No.: h GC WO W

NRC COMMEST:

4. SSAR pages 9.3-26 and 9.3-27 are not continuous, information is missing
in section 9.3.8.2.3 that should be added to SSAR.

s

GE RESPONSE:
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PROPOSED CHANGES

cou: VO4
.-

hg g
,

SSAR:



t
,

RaA6faC hev 3

ABWR susuesar:ry anar sis nannr
.

(? Provision of Spare Pumpe- All sumps which process radioactiw wastes are
supphed with rwo pumps each Each pump is sired to handle the maximum
anuespated Dnw min the sump Thus.cac h sump hu one operadng pump and
one pump on standby.

;

41i Leak Detection-The Reactor Buildmg and drywell sumps haw |

mstrumentauon which permiu detecdon of excessnt leakage and prondesfor
an alarm upon high leakage rates ,

, ,

'
6 Sump Coolero-The Reactor Buildmg drwell equipment drain sumps each .

hase pronsions for mesurmg their symp liquid tempe,rature and
automaucalh recirculadng the sump contents through a drain cooler to cool , !

the sump contents if the temperature exceeds 60*C.'In the evene of a LOCA ,
'

sgnal. all drwell sump pumps are automatically isolated.io preclude the
pomble unconuolled relcue of primary coolant. I

~
et.. Detergent Draina-The detergent drain sump collecu laundry and shower

drains The detergent drains are transferred to the detergent drain tanks in ;

the Radwaste Sniem These detergent wastes are kept separate from other
~

watten, smce detergent wastes are processed in a separate process train in the
Radaane 5ntem !

!.w xm', , , ._ s e a. . - .

9.3.8.2.3 Component Description !

ter ir. Spiem componenu are as follows- !

ili CoUection Piping-In all area of potendal radioacdve contamination, the
'

collerbon swiem pipmg for the liquid swtem is of stainless steel for embedded ,

and chemical dramage, and carbon steel for suspended drainage. Offsets in i

the pipmg are prouded.where necessary.for radiadon shielding. In general. {
the fabricadon and installadon of the piping provides for a uniform slope that |
causes grann flow to the appropriate sump. During construction, equipment !
drain pipmg is terminated not less than 5 cm above the finished Door or drain
recent at each locadon where the dsharge from equipment is to be

,

collected The connections to the indnidual equipment are made after the i

equipment is installed in in proper locadon :

!,-

t' , CoUection Sumps (potendally radioacdve drains)-These sumps are provided iJ
~

witt, a w ell.fitdng. but not gunght. steel plate access cover for conwnient {maintenance access, as well as to minimire airborne contamination.

(Si Equipment Drains-Equipment that maybe pressurized during drainage.and [
that dramnia direci or indirect drain connection in the floor drain swtem. is i ,

designed i,o that the equipmens discharge flow does not exceed the grasin !

thiv capacm of the dramage header at atmospheric pressure ;

9316 Preerss Aus>Ias*ses - Amensment33 l

i
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y
during spiem stanup. la is also installed, as required, to preserw the integrity /
of the drainage spiems. Floor drains in areas not restricted because of
potendal radioactisity are prmided with caulked or threaded conneenons.

(5) Oeanovu-In collecnon sptem piping from areas of potential radioacthiry,
cleanouu are prmided, when pracucable, at the bue of each vertical riser
where the change of direction in horizontal runs is 90' at ofsets where the 1

age:regate change is 135' or greater.and at maximum intensis of 50 feet.
'

Equipment hubs and floor drains are also used as cleanout poinu. Ocanouu
a re welded directly to the piping and located with their access covers flush with j

the snished floor or wall.

9.3.8.2.4 Safety Evaluation

The Drain Transfer Sptem is not safety related. Sumps designated as containing |
ra dioa cuve wastes a re equipped with charcoal filters in the venu. In the event of a LOCA i

signal, all dnvell sumps are automaticallyisolated to preclude the uncontrolled release . |
of pnmary coolant ouuide the PCV.

9.3.8.2.5 Tests and inspections
;

Dnvell and Reactor Buildmg floor and equipment drain sumps are prmided with the
,

following instrumenu and controls: |

()i High and low lewl switches are prmided on each sump pump to stan and stop
the sump pump automatically. A separate high-high level switch set at a higher
level staru the second pump and simuhaneously actuates an alarm in the main
control room.

(2) Leak detecnon is effected by monitoring the frequency and duration of pump j
runs.

3.3.9 Hydrogen Water Chemistry System

9J.9.1 Design Bases !

!

9.3.9.1.1 Safety Design Basis j

The Hydrogen Water Chemistry (NWC) Spiem is non nuclear, non4aferv related and ;

is required to be safe and rehable, consisient with the requirement of using hydrogen j

gu The hydrogen pipingin the Turbine Building shall be designed in accordance with i

the guidance Regulatory Guide 1.29 * Seismic Design Cassifications',Section C.2 to i

comply with modified BTP CMEB 9.51. Pan C.5.d(5). :

J

!
*

:
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.

CDM SECTION AND COMMENT No.: @ M0" g
NRC COMMENT:

5. SSAR Table 14.3-10, clarify the statement at top of page with respect to
RCIC and HPCF suction piping as outlined in mark-up.

GE RESPONSE:
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,
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-

CDM SECTION AND COMMENT No.: N # N

NRC COMMEST: . !
'

:
.

2. SSAR Section 14.2.12.1.45
.

preferred used loss of offsite power (LOP) for loss 'of -

sections. power (LOPP). Revise to be consistent with CDM and other SSAR
'

,

. .,

,-

I

GE RESPONSE:
I

h 0

& ud 4W W w+ -

1
;

|

PROPOSED OIANGES
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|

I

.

QJ a|oon mpow.
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SSan:
,

|I

|

( !4

( l

V I
|

_ _ _ - _ _ _ _ _ _ _ _ - - - _ _ - - - - . _ - _ . _ - _ _ - . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _



ABWR /,V [W' se:tentsatorya:strais nor:n

,. _. . _ _ _ _ _ . _. _. ._. -

_

'

| jbf
j# 4|O

~

Table 14.310 TMIissues (Continued)
i

55AR Entry Parameter SSAR Value

RCIC and HPCF Do not Share Any Common Suction Piping If

w' RHR g
| RCIC h

_-
| HPCF -

I
|

ECCS Have Minimum Flow Protection for All Dperating i

Modes )
|| RCIC '

-
.

[ HPCF -

| RHR -

,| Number of RCW Divisions 3
-

Individual ECCS Pumps can be isolated Without Anecting
i

Other ECCS Pumps
|

-

| RCIC -

| HPCF -
,

[ RHR --

|
ABWM has Water Level Measurement Directly on the j-

Vessel '

| Containment Sprays are Manually initiated -

I
Essential Equipment inside the Containment is Qualified I-

for Harsh Environment -

ADS Automatica!!y Depressurites the Vessel on Low Water -

Level '

[ ABWR has Manual Vessel Depressurization Capability -

|
Ill.D.1.1(1) Review Information Submitted by Licenses Pertaining to !1A.2.34
Reducing Leskage from Operating Systems

I
inboard and Dutboard Isolation Valves on All Lines Which -

Penetrate Primary Containment

| ASWR has a Leak Detection and Isolation System |-

[ MSfV Closure on:

| High Temperature in Steam Tunnel -

| High Temperature in Turbine Building '

-

| High Radiation in HVAC Air Exhaust Results in:

[ Closure of HVAC Air Ducts to Reactor Building -

| Closure of Containment Purge and Vent Lines -

cueneo 0.c n umsr-knene**"r asu.sa e
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55AR page 7.3-3, revise as shown on markup.6.
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optical Eber data link to the logic proceuing unfa in the main control
room. AD four transmitter signah are fed into the twt >outeffour logic
for each of the two divisions (D & III). De inidadon logic for HPG
season is shown in Figure 7.51.

Dr)wer pressure h monitored by four pressure traruminers in the same ,
foua<iivision con 5guradon described above. Instrument sensing lines

that terminate outside the dr)weD aDow the transminer to communicate
with the dryweD interior. Each drywell high.presure trip channel

provides an input into tweeuteffour trip logic shown in Figure 7.S.I.

De HPG System is inidated on receipt of a reactor venet low wuer
level signal (Level 1.5) or dryweD high-pressure sipal kom the trip
logic. De HPG System reaches fu desip flow rate within 36 seconds of
receipt ofinitiation signal. Makeup water is discharged to the reactor ;

venel und] the reactor high water levelis reached. De HPG System |
i

then automadcaDy stops Sow by closing the injecdon valve if the high,

water level signalis available.

This valve wiD reopen if reactor water level subsequently decreases to the
low initiation level.ne system h arranged to aDow automade or manual

operation. ne HPG initiadon signal from the NILS aho initiates the
standby diesch in the respeedve dhisions.

_

| An,AC motoroperated valve and a check valve are provided in both
branches of the pump suction.The pump suedon can be aliped
through one branch to the condensate storage tank or aligned through
the other branch to the suppreuion pool.ne control anugement is
shown in Figure 7.51. Reactor grade water in the condensate storage
tank is the preferred source. On receipt of an HPGinidados sipal, the
condensate storage tank suction valves are automadcaDy signaled to

open (they are normaDy in the open poridon unless the suppression
I

pool suedon valves are open). If the water levelin the condensatej
A# storage tank fails below a preselected level, first the suppregion pool (

,

suction vales automadcaDy open and then the condensate storage tank'

suction vsIves automadcaDy close. Four level trsnsducers (one in each

electrical division) are used to detect low water level in the condensate
storage tank. Any twocutef-four transducers can cause the suppreuion
pool sueden valves to open and the condensate storage tank valves to
close.nc suppreuion pool sueden valves aho automadcaDy open if

high water level h detected in the suppresion pool. Four level
transducen (one in each electrical division) monitor thh waterlevel sad

7.s.8
aww.w s. r.-.. w cmwer- Amwmar ar
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