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February 3, 1994

Docket No. 52-001

Mr. Joseph' Quirk
GE Nuclear. Energy-
175 Curtner Avenue Mail Code - 782
San Jose, California 95125

Dear Mr. Quirk:

SUBJECT: INDEPENDENT QUA 'lN A GROUP COMMENTS ON THE GENERAL ELECTRIC
(GE) ADVANCED P^ IER REACTOR CERTIFIED DESIGN MATERIAL AND
STANDARD SAFET REPORT'

As a result of the Indepen. ity Review Group effort, the inspections,
test,' analyses, and acceptance iteria (ITAAC) review team members have
determined that the group's comments listed in the Enclosure 1 require-

disposition by GE. Enclosure 2 contains the comments.

Please provide your disposition of the comments within two weeks to allow-
prompt review and resolution by the ITAAC review team. If you have any
questions, please contact Kris Shembarger at (301) 504-1114.

Sincerely,

(Original signed by)
R. W. Borchardt, Director
Standardization Project Directorate
Associate Directorate for Advanced Reactors

and License Renewal
Office of Nuclear Reactor Regulation -
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Mr. Joseph Quirk Docket No. 52-001
.GE Nuclear Energy

cc: Mr. Steven A. Hucik Mr.' Raymond Ng
GE Nuclear Energy 1776 Eye Street, N.W.
175 Curtner Avenue, Mail Code 782 Suite 300
San Jose, California 95125 Washington, D.C. 20086

Mr. L. Gifford, Program Manager Mr. Victor G. Snell, Director
.

Regulatory Programs Safety and Licensingi-
'

GE Nuclear Energy AECL Technologies
12300 Twinbrook Parkway 9210 Corporate Boulevard

,

Suite 315 Suite 410
Rockville, Maryland 20852 Rockville, Maryland 20850 '

Director, Criteria & Standards Division Mr. Joseph R. Egan
Office of Radiation Programs Shaw, Pittman, Potts, & Trow'> ridge '

U.S. Environmental Protection Agency 2300 N Street, N.W.
,

401 M Street, S.W. Washington, D.C. 20037-1128
Washington, D.C. 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, D.C. 20585

Marcus A. Rowden, Esq.
Fried, Frank, Harris, Shriver & Jacobson
1001 Pennsylvania Avenue, N.W.
Suite 800 '

Washington, D.C. 20004

Jay M. Gutierrez, Esq. .

Newman & Holtzinger, P.C.
1615 L Street, N.W.
Suite 1000
Washington, D.C. 20036

Mr. Steve Goldberg
Budget Examiner
725 17th Street, N.W.
Room 8002
Washington, D.C. 20503

,

Mr. Frank A. Ross
U.S. Department of Energy, NE-42
Office of LWR Safety and Technology
19901 Germantown Road
Germantown, Maryland 20874
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IHQEPENDENT REVIEW GROUP COMMENTS Enclosure 1
TO BE SENT TO GE

Section Comment No.
2.1.1 4

2.1.2 1, 2, 4,5,6,7
2.1.3 1

2.2.1 3, 7
2.2.2 1, 3, 4
2.2.3 1

2.2.5 1, 2
2.2.7 1, 2, 6
2.2.8 1

2.2.9 1,2,3,4,5
2.2.10 1, 2, 3
2.2.11 1

2.3.1 5

2.4.1 1,4,5,6,7,9
2.4.2 3
2.4.3 1

2.4.4 4,5,6
2.6.1 2,3,4,5
2.6.2 6
2.6.3 1, 3, 5
2.8.1 New Comment
2.9.1 1, 4
2.10.1 2

2.10.2 3,4
2.10.7 1

2.10.9 1,2d
2.10.21 1,2,3
2.10.22 2, 3

2.10.23 1

2.11.1 1, 2, 4
2.11.2 1, 2, 3, 4
2.11.3 1, 2 d
2.11.4 1

2.11.6 1, 2
2.11.9 1,2,3,4
2.11.11 1

2.11.13 1

2.11.21 1

2.12.1 1, 2, 3, 4, 8, 9, 10, [SSAR Sec 8.2 (No. 1, 2)]
2.12.10 3
2.12.11 6, 8

2.12.12 1, 2
2.12.13 lb, 2, 6, 10, 13, 14
2.12.14 1

2.12.15 1, 2, 3

2.12.16 6
2.12.17 6

2.14.4 1, 2, 3

2.14.6 4

1
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Enclosure 1

Section Comment No.
I2.14.8 2, 3 .

2.15.5 1, 3, 4, 12, 13, 14

2.15.6 1
'

3.1 3, 5, 6, 7, 9, 10, 12, 13, 15
3.2 4b, 4c, 4d, 4f, 4h 1

3.3 1
'

3.4 2(1), 2(4), 5, 6
,

MISC. 1,2,3,4,5,6

,
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INDEPENDENT REVIEW GROUP COMMENTS REQUIRING DISPOSITION BY GE

Section 2.1.1 Coment No. 4

Comment:

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

Resolution:

.

I

P

Enclosure 2-
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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 based on results of first two capsules perm

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.

5.3.1.6.2 Neutron Flux and Fluence Calculations

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

5.3.1.6.3 Predicted Irradiation Effects on Bettilne Materials

Transidon 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 2350 of the ASME Code.

Since weld material chemistry and fracture toughness data are not available at this time,
the limits in the purchase specification were used to estimate worst-case irradiation
effects.

These estimates show that the adjustedy ce temperature at end-oflife is less than
34*C, and the end-oflife USE excee s 69 kg m see response to Question 251.5 for the (A , I

calculation and analysis associated wi . Thirestimate).

5.3.1.6.4 Positioning of Surveillance Capsules and Methods of Attachment
Appendix H.Il 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 desice is provided to retain the
capsules in position throughout any anticipated event during the lifetime of the vessel.
The capsules can be rernoved form and reinserted into the surveillance specimen

' holders. See Subsecdon 5.3.4.2 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 holder brackets) are located,
,

additional 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

Resctor Vessel- Amendment 32 5.37
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Section 2.1.2 Comment No. 1- |

Comment:
i

Fig. 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.

Resolution:

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 >= 8 minutes.

Resolution:
<

i

Section 2.1.2 Comment No. 4
,

,

'

Comment:
r

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. _i

Resolution: !

!

.

Section 2.1.2 Comment No. 5 ;

Comment:

All figure numbers in Table 2.1.2 and some figure numbers in the description
,

are incorrect.

Resolution:
,

|
.
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Section 2.1.2 Comment No. 6

Comment: i

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

Resolution:
.>

Section 2.1.2 Comment No. 7

Comment:

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:

,

e

f

A



Section 2.1.3 Comment No. 1

Comment:

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:
1

|
!
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Section 2.2.1 Comment No. 3 |

Comment:
;

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 '!
terms need to be made consistent. ITAAC #4 should read " automatic' thermal '

power limit". _;

Resolution:

;1

!

i

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 t

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: '

:
?

|

t

I

;
;
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.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 lE (see attached mark-up).
Reference SSAR section 4.6.2.2.6 page 4.6-9.

Resolution:

Section 2.2.2 Comment No. 3

Comment:

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

Resolution:

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:

.

l
,

:

|
!

:
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2.2.2 Control Rod Drive System

Design Description

The Control Rod Drive (CRD) System 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. hows the basic system confipration and scope.
Adde +o vmy e Z.2.7.-

The CRD System consists of three major elements: (1) the electrcrhydraulic fine motion
control rod drive (BfCRD) mechanisms, (2) the hydraulic control unit (FCU)
assemblies, and (S) the control rod drive hydraulic system (CRDHS). The BiCRDs
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 proside electric-
motor driven 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 BfCRDs. It also

prosides the flow path for purge water to the associated drives during normal operation.
The CRDHS supplies pressurized water for charging the HCU scram accumulators and -

purging to the RfCRDs.

SThere are 205 BfCRDs mounted in housings welded into the reactor vessel bottom (
head. The RfCRD 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 BiCRD can move the
control rod up or down over its entire range, by a ball nut and ball screw driven at a i

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 RfCRD housing, and is then discharged directlyinto the .

reactor vessel via clearances between RfCRD pans. The average scram times'of all
BiCRDs with the reactor pressure as measured at the vessel bottom below 76.3

2kg/cm g are: |

Percent Insertion Time (see)

10 s 0.42

40 s 1.00

l

Contro! Mod Orive system 2.2.2- 1

-_ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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0
Percent Inserdon Time (see)

60 5 1.44

100 s 2.80

These times are measured starting from loss of signal to the scram solenoid pilot valves
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 valve at the point of connection with the
scram inletline. MM ~ C ^S : - '"l ;=d^m-=

*

c%s \%
Twofedundant and sepabte switches in the n{CRD detect saration of the hollow

P PN O* N OS S
$iston from the ball nut.MO eMCA he cGvuions -fer h swiWs .
There are 103 HCUs, each of which provides water stored in a pre-charged accumulator
for scramming two BfCRDs. 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 nive held closed by pressurized control air. To cause a scram, the RPS prosides
a signal to de-energize the scram solenoid pilot valve (SSPV)that vents the control air

fmm 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 alann in the main control room.

The CFD 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
pressurned water for charging the HCUs and purging the RfCRDs.

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

He CRD System components classified as Seismic Category I are: the HCU components
required for scram; the niCRD components required for scram; the scram inlet piping;
the niCRD reactor coolant primary pressure boundary components; the FMCRD brake

2.2.2-2 ControlRodDrive System
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and ball check valve; the internal drive housing support; the FMCRD 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 niCRDs_ 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 1E power supply. Independence is provided between
the Class IE dhisions for these sensors and also between the Class IE divisions an'd non-
Class IE equipment.

For their preferred source of power, the RfCRDs are collectively powered from one
Class IE division; for their alternate source of power, they are collectively powered 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 controhsives y
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:1
the HCU charging header pressure instrumentation, the scram solenoid pilot ulves,-
and FMCRD separation switches.

-

.

The check valves (CVs) shown inside the HCU boundary on Figure 2.2.2 and the-
DiCRD 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 -
CRD System interfaces with the Condensate Feedwater and Air Extraction (CFCAE)

ControlRodDrive System 2.2.23

,
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p Table 2.2.2 Control Rod Drive System (Continued) b
inspections, Tests. Analyses and Acceptance Criteria I

k Design Commitment inspections, Tests, Analyses Acceptance Criteria :Q9 ,

4 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
in

} hollow piston from the ball nut. ,

ball nut. r
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 prescure in the
allowing the HCU scram valves to open, header, allowing the HCU scram valves to ,

,open. t

8. Each of the four divisional HCU charging 8. -
- 8. N

header pressure sensors are powered (conductedar The test signal exists only in the Clas }from their respective divisional Class 1E,
.

b5 1E Division under test.charging =a header spower supply. For the four HCU charging
providing a test signal in oniy one * 4

f. 2:rux pressura canenrt
Class 1E division at a time. 7 % S/ independence is provided between Clas / - w I1E divisions, and between Class 1E Inspections of the as-insjgl4 . Physical separation or electrical y.

divi Ch"'"Jna water handar ass isolation exists between Class 1E R(sions and non-Class 1E equipment. E divisions will be conducted. divisions. Physical separation or 4

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

asQpment.
| 9. For their preferred source of power, the 9. Inspections of the as-built CRD Systemj 9. For their preferred source of power, the *

FMCRDs are collectively powered from will be conducted. FMCRD motors are collectively powered
one Class 1E division; for their attemate from one Class 1E division;for their,

source of power, they are collectively attemate source of power, they are
powered from one non-Class IE PIP bus, collectively powered from one non-Class n

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

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

$ i, - w

_ . . , _ . . _ _ _ _ . . . . . __ .- _. .
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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 i
automatic / manual three-element modes, using RPV water.
level, steam flow, and FW flow. j

Inspections, Test and Analysis: Tests will be performed by simulating an i

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, i

t

Resolution: |

.

i

,

%

1

P

+
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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.I'.l.4.2.

Resolution:

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:

;
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b

Section 2.2.7 Comment No. 1
,

Comment:
F

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.

Resolution:
,

i

5ection 2.2.7 Comment No. 2

Comment:

Thc SSAR ".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:

,

.

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:

'
,

i

+

4

'

m
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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 i;p ra
8.3-1.

Resolution: )
,

[
. <

=

.

S

4

,

f

i

.

b

!

i

6

i

-

,

!

!
,



Section 2.2.9 Comment No. 1
,

Comment:

Figure 2.2.9 lists 105, RCIC, and RFC systems but design description does not
define these abbreviations.

Resolution:

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:

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 to the "APR". APR is not defined.

Resolution:

Section 2.2.9 Comment No. 4
|

Comment:

7.7.1.5.3 Safety Evaluation, references 7.7.1.5.1 as providing t.Ne explanation
of PGCS signals to the APR' system. The correct reference might be 1.7.1.5.2.

Resolution: 'i
:

!

!

i

,

|



Section 2.2.9 Comment No. 5 *

i
Comment:

E

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

i

Resolution: i

i
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7B Implementation Requirements for Hardware / Software
Development ,

.

Th% section defines the requireme'nts to be met by the hardware and software -;

develepment implementation activities that are to be made available for review by the
'

NRC. 3oftware Development 4,, ,

'

Software Management Plan.

(1) The Software Management Plan shall define:
i

(a) the organization and responsibilities for development of the software -e

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 j

Plan, accepted methods and procedures for the above activities are -
presented in the following documents:

,

(i) IEEE 730, Standard for Software Quality Assurance Plans, Section

3.4;

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

Computer Software for Nuclear Facility Application;- i

(iii) ANSI /IEEE-ANS-7-4.3.2, Application C.iteria for Digital . ,

Computers in Safety Systems for Nuclear Facilities (to be replaced .;

by the issued version of P 7-4.3.2," Standard Criteria for Digital

Computen Used in Safety Systems of Nuclear Power Generation
Stations"), .;

(iv) IEC 880, Software for computers in the safety systems of n'uclear
t

,
power stations, Section 3.1;

'[ (v) IEEE (dmfr H), Standard for Software Safety Plans; ,

!

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

(sii) ItEE 850, Guide to Software Requirements Specifications. - jjSection 5;

(viii) IEEE 1042, Guide to Software Configuration Management.- )
Note that within the set of documents listed above, differences may exist |

- regarding specific methods and criteria applicable to the Software : .:
.1Management Plan. In situations where such differences exist, all of the

methods and criteria presented within those documents are considered
,;

i

'i
;

implementetson Beauirements for Hardwers$ottware Development- Amendment 23 r
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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
discussions) for instrumentation and controls of systems which are not essential for the

safety of the plant, and permiu an understanding of the way the reactor and important
subsystems are controlled, and why failure of these systems does not impair safety
functions. The systems include the following:

Nuclear Boiler System-Reactor Vessel Instrumentationa

Rod Controgd Information Systema

Recirculation Flow Control Systema

L

a Feedwater Control System

Process Computer Systema

Neutron Monitoring System-ATIP Subsystema
neo Sws WI

Fire Protection System (Chapter 9)u

Drywell Cooling System (Chapter 9)s

Instrument Air Systems (Chapter 9)e

Makeup Water System (Chapter 9)
,

a

Atmospheric Control System (Chapter 9)e

Fuel Pool Cooling and Cleanup System (Chapter 9)e

7.7.1.1 Nuclear Boiler System-Reactor Vessel!nstrumentation

Figure 5.1-3 (Nuclear Boiler System P&ID) shows the instrument numbers,
arrangements of the sensors, and sensing equipment used to monitor the reactor vessel i

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 ;

svstems are described and evaluated in other portions of this document, only the non-

safety-related sensors for those sptems are described in this subsection.

(1) System Identi6 cation

The purpose of the NBS instrumentation is to monitor and provide control
input for operation variables during plant operation.

7.71
Control Systems Not Mecuired for $sfety - Amendment 31
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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.S Process Computer
7.7.1.6 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 Cooling and Cleanup System
7.7.1.11 Other non-safety Related Control Systems

.

4
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Section 2.2.10 Comment No. l

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:

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:

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:

.



- - .-
_ _ ,

4

l

(
o
-a

h-. ..

$ |- m.-

v
'

.

MANUAL
CONTROL .

.I

.. ;

<

s

C

G

If
______ ,

I TURBINE |
.

>! CONTROL |
| SYSTEM |
'- '

,
-

p____ ,
_____,

p _ _ PLANT INPUT I SB&PC TURBINE l =

U|g BYPASS |-g
m
"

SIGNALS - | SYSTEM
SYSTEM |g-__-____J t* _

|; r______,

W i | J

{ hj RFC YSTEM - . |
-

|_______I- ~
n

i n
E P.'

E &.i n $,

| 3 '

.p.- NOTE: T *

1. INTERCONNECTIONS MAY BE FIBER-OPTIC OR METALLIC.g. ( bj
Figure 2.2.10 Steam Bypass and Pressure Control System Control Interface Diagram : (

a

.

s

-- .a-_.~~.-,-,. - - . , - - ..J..-,-e.- . - - . - - - . _ ~ . - , - .- , e - .- - -. . _. .--.,4.- +i-a.-r. ..-m.1 -. 0 w , % ,- .- ~. ..-.-_i.4~.. ~ .S' '

_



- _. .- . -_
_ _ - _ _.

,

25 Ass 00 nov.2
.

ACMfW s=t:rstseveryAterrstsneport - :

..

a

%,,_ _ eg -3 _ . .

p; ]' ' ^
%-, o. q--g , , ,

.. ,_ _ e2 , , , _ -
%-,_o eg -

_ , , , Wt turnotwer
ALCJRCULA110N P.OW CONTROL $ YSTDC s<6aninoes'

#tsbHRPS (SSLC) rwucarro covmousAs . ___ .,,,,,

I 'I""'**"

Occ an o~ i 'fg ;
- h |C ,;,

|
-

( toc.an ou n gg Y-
- O% -

I i-

I1 *
f_ r-- _ | gOcc wT o~ m);--g -

| ._-.- g -----om , o r -

LgD@ sovu
acTNE ARI

_

8 VALVES
RFCS -

I iguomm ATws 'A- g ,_._

t Apaste.vwns mii % _.

* TE
-. -

---uena: Arws ~a' . ~ v

t A*.5LC mas la**l9". % RPT TO ASD A"

--..o e-
_

,g _

1 *m ATE
_ gg

70 sgrWTidF108v .= 1
IN "" To ^5 D'-

sr tSSt.C) r#.e .. . . s e ~r
.,

j1,,,'y rba: --- RPT TO ASD F

.e. ...a r*m 4 -

m

@ 3
_

. .' "g -- RFT TO ASD J >
_,

r .

;

&Q ~-~
-

{ RPT TO ASD 8'

.B&PC -

#
N_/ T"J1

e y_ '
RPT TO ASD E- - -mg n -

4
- -e, , , , , , ,

e._ = n=
-

m ;-

']h RPT TO ASO H
- ,

.

FWC
t 7 - RFrro |
-

'--

g m, p" -

_.
>Lot - _L._ ASDc. . . . .

m -

@ g r; _ ),
_.
- .

- ,

h : ,, , - RPT TO
. . - '-~N -g g -

... N ee ASOG-

b - RPT TO ,, _,_,
8 *** ASD K' ~

DGURE 15E-1 ATWS MmGATION LOQ1C (art FMCRD RUN IN, RPT, RECtRCULATION RUNBACK)

Figure 15E 1 ATWS Mitigation Logic
ATWS Performance Evaluation - Amendment 3315E-10

'

- -.. ... .. . . _ . ._ . . -

t

* v



g:: ,ng,,,1 g,1,,y a,,,,,,, ,,,,,,a

KM
-

ATWS LOGIC CARDS (SSLC).

,

RFCS .

({ARITLC7WRB16)[1
M4hus AMS A* \ m

L/F
~

T }--
ua= ATwS s- \_ f@ra

(( ARVSLC7WRB inn.namf"''
~~"T4r

NBS SSLC

kb,, ,

@ ~ " '"s" rr55a..

h;k, $lTF "':'

4o=.tvrrn;n

dLa

NBS SSLC
g !D=.1 qm ~

(PJIr== J -

$_j ~ ' 3fiEE SLCS
-

L "
.bd ., erzy

~o

e 0 O CD i - ,

g *~*3[1=5
_ k_,~

__ e .

,

y.___.

Cr>~ sace -
Arws u,e \

- .... Output pass /

NMS

( =_y * 8 ! MAM
PUMPS * ASDs -

c ._} * n _ _ ''
-

.

3 ,

3 _ _ ,,
3-- 0:

c.,,. , _ s * m
_

c . _' - - -

L,qT -

it_- .

-

- pw
-

-

RUNEACK . _,

E.

1(NM FIGURE 15E-2 ATWS MmGATION LOGIC (SLCS INmATION, FEEDWATER RUNS ACK)
___m_-

i> ~

" Y15E 2 ATWS Mitigation Logic 5%ES iinuauvi., .%f..mm nunuad;
t

~

gSg.gg g
ATW5 Forformance Evolusc'on-- Amendment 23

-
,, ,.

.. ,

* e e .-

_ _ _ _ _ _ _ _ _ - _ _ _ m- -_-.



..

3

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:

:
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Section 2.3.1 Comment No. 5

Comment:

The SSAR states the RW/8. exhaust vent monitor reads out in both cpm and mR/hr
(eg. 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.

Resolution: <
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Section 2.4.1 Comment No.- 1 ,

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 incorrer ly as 28
kg/cm2. ;

Resolution:

;

Section 2.4.1 Comment No. 4

Comment:
,

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

18F-1.

Resolution:
,

?

'

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:
-

,

t

Section 2.4.1 Comment No. 6 j
Comment: ;

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

Resolution: |
,

,

e

f

,

-?

r
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Section 2.4.1 Coment No. 7

.~ Coment :

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

t

Resolution:

Section 2.4.1 Coment No. 9
'

Coment:
i

Correct the attached CDM typos. -

Resolution:
.

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

The RHR Sptem 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
2.4.1 c.

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

on Figures 2.4.la,2.4.lb, and 2 4.k.

(3) Manual system levelinitiation capability for the following modes:

(a) LPFL initiation

(b) Standby

(c) Shutdowm cooling

(d) Suppression pool cooling

(e) Dnwell spray

RHR System components with displays and controlinterfaces with the Remote
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.

f The motor. operated valves shown on Figures 2.4.la,2.4.lb, and 2.4.1c 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.
(

'
i

The cheI CVs) shown on Figures 2.4.1a,2.4.lb, and 2.4.1c 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.

E.ach RHR loop has a continuously runningjockey pump to maintain the sptem 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 ivM valves, and

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

Residus! Hest Removal Syttem 2.4.1-5
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Appendix A Legend for Figures
.

For a number olthe systems presented in Section 2, figures depicting the Basic
,

Configuration of the systems have been prosided to help facilitate the Design
Description. For 1&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

,

functional diagram, representation, or ilhutation of design-related infonnation.
Unless otherwise specified explicitly, these figures 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 atuibutes of structures, systems and
components may vary from the attributes depicted on these figures, provided that those
safety functions discussed in the Design Description are not adversely affected.

The figures contain information that use the following conventions:

Mechanical Equipment

~

Line classification:

} Figure Designation
6

ASSE Code Class 1 1-- --

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

'

ASSE Code Class 3 3

Non-ASSE Code / NNS_ _ __

Non-Nuclear Safety
/- :

This legend can beOther Line Type: '" " " "
~ ~ ~ ~

used fo neume
lines wh ededlor

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

figure.

Legend for figures Appendix A 1



.. . . . ~ - - , .. . - . .. .. . . . .

,

F

e

t

i

t

Section 2 . 4 . 2 -- Coment No. 3 -

!

Coment: i

Correct the attached typos. f
Resolution: :

:
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Table 2.4.2 High Pressure Core Flooder System (Continued) qg

3 inspections Tests, Analyses and Acceptance Criteria Mi -
=

Acceptance Criteriey inspections, Tests, Analyses
Design Commitment d. The converted HPCF flow satisfies the

d. Tests will be conducted on eachd. The HPCF System flowin each division of the as-built HPCF System
following:

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

corresponding to a straight line mode. Analyses will be performed to 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

3differential pressure of 82.8 kg/cm conditions of the Design between a flow of 182 m /hr at a
.

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 17 t*C the pump suction. g:
t

rate ' m 3d with 171*C water at water at the pumasuction.
th im uction, f. The HPCF System flow is achieved y

G^
. s flow into the reactor vesselis f. Tests will be conducted on each HPCF within 16 seconds of receipt of a ?

7 f. Sys division using simulated initiation simulated initiation signal. [,
achieved within 16 seconds of receipt signals.
of an initiation _ signal and power
available at the emergency busses. g. The available NPSH exceeds the

g. Inspections, tests and analyses will be NPSH required by the pumps.
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 n-

piping and components. $. '
Suction from the suppression {-

poolwith water level at the p
minimum value. j-

- 50% minimum blockage of the -

pump suction strainers. ._

(E

!.
m..

,.

O
4
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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: .
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Section -2.4.4 Comment No. 4

Comment:

See comments on attached copy of Figure 7.4.4a.

Resolution: !

:

?

Section 2.4.4 Comment No. 5 ;

Comment:
,

in Table 2.4.4, Item I, 3rd column: change the'end of'the statement to read
--- Figures 2.4.2a and 2.4.2b.""

'

Resolution:

,

Section 2.4.4 Comment No. 6

Comment:

Table 2.4.4, Item 31, 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: '

,
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Section 2.6.1 Comment No. 2

Comment:
1

!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) )

Resolution: i

i
!

Section 2.6.1 Comment No. 3
:

Comment: -

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
i

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

?

Resolution:
'

.

Section 2.6.1 Comment No. 4
t

Comment:

Reference attached markup of figures 2.6 1, 5.1-3, and 5.4-12 for comments.
,

Resolution:

t
;

!Section 2.6.1 Comment No. 5

Comment: .

!
'Certified Design Material Table 2.6.1 in ITAAC:
l

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

Item 5a 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.

Resolution:

!
i

-
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Section 2.6.2 Comment No. 6

Comment: I

Ac'o 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:
i
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-Section 2.6'3 Coment No.1.

Coment:

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

-

;

Resolution:

Section 2.6.3 Coment No. - 3
'

Coment:

figure 2.6.3: Change " SURGE _ TANK" to " SURGE TANKS".

Resolution:

.

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:

.

T w -w-rr
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Section 2.8.1 Coment No. N/A j
i

Coment:

In the Design Description, delete the first sentence starting: "The fuel
3assembly --- 100", since this refers to 10 CFR 20, 50 and 100.
|

tosolution:
;
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Section 2.9.1 Comment No. 1

Comment: ?

;

The valves listed in SSAR Table 6.2-7, Containment' Isolation Valve Information t

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 i

ifigures 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.

:

Resolution: ,

Section 2.9.1 Comment No. 4
:

Comment:

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

,

'

Resolution:
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E Section: 2.10.1 Coment No. 2.

Coment: .

Reference attached SSAR tables 'for. ' comments:

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

.;

Resolution: ,
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Table 3.21 Classification Summary (Continued)

Quality
Ouality Assur-
Group once i

Classi. Require. Seismic
Safatg Location *Class ficationd me st* Category'~ NotesPrincipal Component *

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

supports-MSL
(including branch lines / / e e

to first valve) from the g/M W a- 8 */ 6 '

seismic interface p j g ufe* s e. ,

restraint up to but not
'

including the turbine ,

stop valve and turbine ,

bypass valve

7. Peping from FW N SC D E I (ee) I
Ishutoff valve to seismic

intprf ace restraint
~

8. Deleted L

:9. Deleted

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

MSL/FW

11 Piping including j
*

supports-other
within outermost

,

isolation valves

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

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

12. Piping including ,

supports-other
:beyond outermost

isolation or shutoff
valves

a. RPV head vent N C C E -

beyond shutoff
e valves !

} b. Main steam drains 2/N SC,T B B f/- (r)
to first valve

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

beyond first valve

Notes anc footnotes are listed on pages 3.2 53 througn 3.2 60
i

Ccssiracation of Structures.' Components on:s Systems - Amenament 32 3.2 19 ,,
,

- . _ . - - - - - _ _ . _ - - - _ _ , -m , -- w .- n
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*

ACWR swisedskerAsstruisa srsn

[ w Radwsste Building-

X Control Building=

Firewater Pump House *F =

U Ultimate Heat Sink Pump House *= '

P Power Cycle Heat Sink Pump House *=

[ d. A.B.C.D= Quality groups defined in Regulatory Guide 1.26 and
Subsection 3.2.2. 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 Classification not applicable to this equipment.- -

_ _- -
-

_
.

c. B The quality assurance requirements of10CFR50, Appendix B are=

applied in accordance with the quality assurance program I,
'

described in Chapter 17.

E Elemenu of10CFR50, Appendix B are generally applied,* =

commensurate with the importance of the equipment's function. '

__ - ~
-

f. I The design requirements of Seismic Category! suuctures and=

equipment are applied u described in Section 3.7, Seismic Design.

The seistnic 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 iflu structuralintegrity failed is
checked analytically and designed to assure its integrity under
seismic loading resulting from the SSE.

g. 1. Ijnes one inch and smaller which are part of the reactor coolant
pressure boundary and are ASME Code Section III, Class 2 and Seismic |

Category I.

2. Allinsuument 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 isolation valve or the prxess shutoff nhe
(root nive) to the sensing instrumentation. j

S. Allinstrument lines which are connected to the reactor coolant pressure -{
boundary and are not utilized to actuate a.nd monitor safety systems shall

i

|

l

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

Ctsss4 sten of Structures. Components. and 5psams - Amendment 23 22 55
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Table 10.31 Main Steam Supply System Design Data

' Main Staam Piping

Design flow rate at 69.25 kg/cm a -17,000.000i '

and 0 40% moisture, Ib/hr

Number of lines 4

| Nominal diameter 700A

Minimum ws!! thickness, mm 38.1

Design pressure, kg/c a 87.89

Design temperature. 'C 315.

Design code ASME fil, Class 2

Seismic design Analyzed for SSE design
loads

".
Shun

"

Ypguc.,r{ T?&uove w % '' (AM /Q 5-z.e
+c .,

~)T4r6ti T6, fudrstc- < > 3/.C. n' *C ^ /4'c-# 542
.

I

f

|

*

,

i
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Section 2.10.2 Comment No. 3 ;

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 y

figure 2.10.2b. - |

Resolution:
,

%

Section 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.
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). -

,

Resolution: '

,

k
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I
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r
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Section 2.10.7 Comment No. 1

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. 1

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.

Resolution:

i
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' 2.10.7 Main Turbine |

NDesigt's Description .

'

!

The Mam Turbine iMT uses the enerp in sieam from the reactor to dnse the plar.t
g[[generator

The other mate.r turbme components are chtd# |gg,g
1i A hich pressur mil"#/

,

An miennedsate secuen (berwee[<2 n 1 P ections)

.3 Low pressure eccons
_|

The major fluid mtem boundanes are :
-

.
9

1 Turbme Mam Stea.m 210.1.
,

i2 Main Condenser 210 21 '

.

? Turb:ne Gland Sea! 210 0 |-

i4 Extracuon Svstem 21012
,

.

The MT u classtfied as non sa.fets-related

The MT ha.s the following features that present overspeed-
:

#1,
Main turbme stop vahes (MTSVs/ Control valves (CV) [hg*SVs tnp :CVs tnp ;

&J&se h * i

. - ) g ,t . M ffE U'/
. and modulate]

N |
<2 Combined intermedia . es (CIVsi consist ofintercept s3hes ({st and i

,

miercept stop s2hes ISYS) [TVs inp and modulate '!SVs tnp)

(Si Extracuan line non return vahes itnpi

'4 Redundant nhe closure mechanisms (s e.. fast acung solenoid vahes and
emer:ene tnp fluid nstemi !

e5, Redundant norTnal speed conuol

Three lesch of signah to MT s2hes is e . normal speed control 'osenpeed :

tnp backup oserspeed inpt ,

k

,

Y& t h 9ht h f 6

'
-

W

_ _ _ . . , _ _ . 1 _ _ _ _ . . . .-_ v
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Section 2.10.9 Comment No. 1

Comment: i

-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.

- " main turbine system" should be " main. turbine", and " turbine main steam
supply systems" should be " turbine main steam supply system" in 3rd ;

paragraph. *

Resolution:

,

Section 2.10.9 Comment No. 2d .|

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 arour.d piping. Resolve this
discrepancy. Delete note 2 is "FW HEATER" is deleted.

Resolution: '

:

>

1

.
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,
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-1

Section 2.10.21 Coment No.1

Coment:

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

Resolution: ,.

,

i

Section 2.10.21 Coment No. 2

Coment:
,

Revise CDM 2.10.21 Design Description, 1st paragraph, to state "TB", not
"TBP".

Resolution:

:

i
;

_. - L

Section 2.10.21 Coment No. 3 |

Comment:

Revise SSAR section 10.4.1.2.1, 2nd paragraph, to state " Figure 10.4-5b", not~
" Figure 10.4-6b".

'

Resolution:

,.

t-

e-

t

: ,
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Section 2.10.22 Coment No. 2'
,

Coment:

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

Resolutiorc

r

i

Section 2.10.22 Coment No. 3
' ''

Coment:

SSAR Chapter 11.3 should be supplemented with information pertaining to the
OGS capability to withstand a hydrogen explosion, as verified in ITAAC #6. !

Resolution:

.

.
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b
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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:

.
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k
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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:
,

;

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:
!

,

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:

|

;

i

r

I

|
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Section 2.11.2 Comment No. 1

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: '

Section 2.11.2 Comment No. 2

Comment:

Revise figure 2.11.2 to incorporate the following:

- 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.

,

Resolution:

Section 2.11.2 Comment No. 3

Comment:

Revise Table 2.11.2 to add the boilerplate ITAAC on hydrostatic testing.

Resolution:

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:

,



,

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: ,

1

Section 2.11.3 Comment No. 2d

Comment:
,

F175, 3 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&lDs and CDM figures showed a total of 2 valves, one for RCW-A and
the second for RCW-B. . Resolve this discrepancy.

~ Resolution:

.

i

l
a
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;

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.

Also, the HWH discussion in section 9.2 was deleted and should'be reinserted. '

i

Resolution:

,

-F
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;
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Section 2.-11.6 Coment No. 'l
.

Coment: '

On figures 2.11.6a and' 2.11.6b, DP should be dP.

Resolution:

i

,

Section 2.11.6 Coment No. 2 .

Coment: '

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

Resolution:

,

P

'

+

t

,

p
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Section 2.11.9 Comment No. 1
i

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, -- ."

'

Resolution:

t

T

Section-2.ll.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:

:. !

Section 2.11.9 Comment No. 3
,

Comment:
.

t

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

!,

Resolution: '

.

|

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."
1

Resolution:

t

I

e
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-Section 2.11.11 Coment No. I

Comment:-

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

,

Resolution:
,

8
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- Section 2.11.13 Coment No. I ;I

Comment:

ITAAC item #6 requires cach 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
3.

Resolution: ;

!
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Section 2.11.21 Comment No. 1

Comment:
,

See attached markup for SSAR editorial comment.

Resolution: '

,

,

S

.

t

6

%

k

-

4

E

#

!

:

i

!

t
t

i

k

I

!
i-

t

<

,

h

!

!

i

I



. . _ .
_

|n<asoonn.s
ABWR

sesneedseveryAnerysisneport I

/ '

lee kJ
.. i

(7) Any purified water storage tank hall be provided outdoors th adequate |
freeze protection and adequate diking and other means to control spill and ;
leakage. 4 i

9.2.8.3 System Description (Conceptual Design) '

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

:[|
The permanentlyinstalled system consists ofa well, filters, revene osmosis modules and !

deminerali2en 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 (MWP) 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 9.210. !

,

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
didsion will not be needed.

1

:
Mobile water treatment systems will be used before the pennanent 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.
,

i

9.2.8.3.1 Well System

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

9.2.8.3.2 Pietreatment System t

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 i
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 i
!

Chemical addition tanks, pumps aM controls are provided to add sodium {
hexametaphosphate and sodium a,droxide to the filtered water. > >

Four high pressure, horizontal multistage revene osmosis (RO) feed pumps provide a - l

feed pressure of approximately'32 kg/cm?g. Reverse osmosis membranes are arranged
|

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

i
s.t-s2 ;

werersystems - Amendment 33 i
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I
Section 2.12.1 Comment No. I ;

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. 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. i

Resolution:

!
!

,

Section 2.12.1 Comment No. 2 ;,

Comment:

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

Resolution:
'

!
:

Section 2.12.1 Comment No. 3

Comment:

SSAR descriptions use "mVA and mW" as abbreviations for showing the units of
'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.
SSAR descriptions need to be updated to be consistent with drawing.

Resolution:

:

i

b

e

h

i



.

,.

,

N

k

,

Section 2.12.1 Comment No. 4

'
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. With
respect to separation distances in #s 3, 5, 6, and 7, GE should consider - i

removing the actual distances from the acceptance criteria column. Distances i

are in the SSAR. '

Resolution:

!

Section 2.12.1 Comment No. 8 ;

Comment: I
!

SSAR TS Section should be clarified as noted in-the attached markup. !

Resolution: [

i

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: i

t

Section 2.12.1 Comment No. 10 t

1

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:

<

1
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asu m w .3 - AC Sources-Operating
,

'8 3.5.1

B 3.8 ELECTRICAL POWER SYSTEMS i

B 3.8.1 AC Sources-Operating ' ' '~

- '5 R' = '" ~ '~
i

.%. .:
'

BASE 5 '-

-
.

BACKGROUND The unit Class IE AC Electrical' Power Distribution System AC '
sources consist of the offsite power sources (normal i

preferred and alternate preferred and the onsite standby
power sources (Division I diesel g)enerator (DG) Division II

;DG, and Division !!! OG). As required by 10 CFR 50,

-power systes provides inde)endence and redundancy to ensureAppendix A, GDC 17 (Ref. 1 , the design of the AC electricali

p i
an available source of power to the Engineered Safety <

Feature.(ESF) systems. '-

The Class IE AC distribution system supplies electrical
'

power to three divisional load groups, with each division
powered by an independent Class IE 5.9 kV ESF bus (refer to
LC0 3.8.9, ' Distribution Systems-0perating"). Each ESF bus

has two separate and independent preferred (offsite) sources g, ,4 S
tme

of power and a dedicated onsite DG. Each ESF bus is also
!'connectable to a combustion turbine generator (CTG). _Iht-

ESF systees af anv two af the three divisions provide for
~

4

the sintaus safety functions necessary is snut down-the unit Y'
be-and saintain it in a safe shutdown condition. ew *

,
4

sass
Offsite power is supplied to each of the 6.9 k SF buses- r M seen . |

from the transmission network via two electri a_11y aC"(physically separated circuits. In addition, MM^
. M'#

g = =d ---bto any one ESF 4us h th-G4 * (for a - '.. ~d,rit ,2
g sitcg, , .

..

limited duration) when the ESF tus is being-fed from the f,._
e- '

I '

! -c , reserve auxiliary transformer whi.le 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 designed 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 IE ESF buses is found in SSAR, Chapter 8 :-

(Ref. 2). . , J.] .

An offsite circuit consists of all breakers, hansformers.,
switches, interrupting devices, cabling, controls, and i

'

(continued) :
'

.
_. .

!

,

ABWR TS B 3.8-1 Am= * =c n
'

. ,

.. - , - , - we , - , - - - - - - - . . _ _ _ . . _ _ _ _ _ _ . _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . . _ _ _ _ _ --
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h.,
,

=5~' .' rg*MMD$'*b'S,igisMaests M*=s=r .
,

'

i.* ., & r h - a: : **C~ak
.

,

g;...i -~

Z.')(sa.,s. sg. .. f , :, .,.m : w n.:$,...~. ,-:.2.,
.* g

.
:

*...%. .**-~"n ,s ..
4 .

c,

se.k.,3 4: c.,~
-

.

,J g
. . e. .a .,. ,

- . .. % ?? :.

.. # : :. a..
'. - . c. -

tjdMCCsare y4
Clas 1E medmm voltage M/C switchgear and low voltage P/C switchgear an- ,, K |d

identi6ed according to their C! ass IE d Msion. Class 1E M/C and P/C'swit.bgear anl n ;

MCC: are locaud in Wie Category I stmemres, and in their respective :tMalona
t7 .

..;Mk.-

-

-
- ..

h.
p Class IE EPD Sptem cables and racewsp are idendSed according to their 22 ass IE

arena.

.f-CategoryIstrucmrve andin
dMsion. Class IE divisional cables are routed in Seismic

,

- ;.,$g'' a -

p their respective divisional racewap. 4~~
. #--

g Hannonic Distordon waveforms do not prevent Class 1E equipmentimm perfonning .....r.i, Q @ g.y ,
' '

% ,

l
-

+ .

their safety funcdons.
nninals c(the Class IE ' ;D Y .

gh, .h

,, The EPD Sptem supplies an operadng voltare at t e teutilizanon efu pmcannat a wdm tae uehrion ecumment's voltare tolersace. g' - e..
. .. '.,

An electrical grounding rptem is provided for (1) instmmentados, control, and
-.

: .. :,1 Q[j,.g'r -
:.g ;. 'l

computer sptema, (2) electrical equipment (switchgear, distribudon pane s,moton) and (3) mechanical equipment (fuel and ruta =1 tanks). Lightning>" -

protection sptems are provided for buildings and for strucmres and transformer: located outside of the buildings. Each grounding spiem and lightning protection'* '}4' M r|

~ @ ' 5 ^~ !-

,3
~

sptem is separately grounde i to the phnt ground grid.
, . , , , , . . . , . t wg.,

|
~ '.

,

,L g . , ,,

The EPD Sptem has the following ahrms, disphp and controls in the MCR:'

. e; . -r ;

. .
g t .. t . -

Ahrms for degraded voltage on Class IE medium voltage M/C switchgear. p, c.gf. i[ .. .

.

(1).

:

. 4. Q Parameter displap for PMG outputvoltage, ampens,irans,w,rs, and
.. + ..

.i ,

.

. .y .

(2) . v >.-..
.

- **; .,

** $ -7
s .frequency. .

.

Parameter displap for EPD Sprem medium voltage M/C switchgear bus , gpA ,

'' . . . ) gr. -(S)
"

. ..e
voltages and feeder and load amperts.

.,; .y
4:

Controls for the PMG output circuitbreaker, me'dium voltage M/C switchgear . g 4- $7
feeder ctreuit breakers Ioad circuit breaken from the medium voltage M/C(4)

t ' ,.

switchgear to their respecove low voltage P/C switchgear, and low voltage
,

3feeder circuit breakers to the ' low voltage F/C switchgear.
. ediumvoltagO M,(~

, , .

Status indication for the PMG output circuit breaker and'the
.. .b **

M/C switchgear circuit breakers. T ,:3$.y& ...(5) -:a . .-

{$
The EDP Sptem has the following displap and controls at the Reiwdduuiown

.

f .;.; ,,

Sptem (RSS): c. ,g,[.

Parameter dasplap for the bus voltages on the Class 1E Divisions I and U
;

|
,

:-

medium voltage M/C rwitchgear. - / y. y, ,fi.,'jdr W(1)
-

.. . ..v. : ., - .

- f:. .. c> _@fyf
W

,*~'
,w.yp ...*~.=r Okerskneen speane , "*
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Table 2.12.1 Electric Power Distr #==. tion System (''antinued)N
?. h'n.c ^" Teste. ?n",2 ased Accepennes Criterie tese _

,

Design Coonsedtment -

i:, : :^*: r-, Tests. "- ", a a :: _,:enee Criterie
22. The EPD System supplies en operating 22. Ar.dg:: for the es-built EPD System to .

./ utlitration equipment that is within the determine voltage drope wlit be 22. Analyses for the ee-built EPD System existvoltage et the terminels of the Claes 1E
i ,.

performed. and conclude that the snelyzed operating
utilization equipment's voltage tolerance voltage suppHod at the terminale of the g).*

'
.

' limits. Clees 1E utilization equipment is within
-

[
;

,7 gg the utilization equipment's voltage |
toleronce limits, as determined by their *

,',nomepiste r tinge.23. An :' 24 r4 grounding system le
23. Inspectione of the as-built EPD System 23. The as-buelt EDP System

C

n

for (1) instrumentation, control, plant Grounding and t.lghtning
.

..;
.; g and computer eyesome. (2) electrical Pramares-, Systems wili be conducted. instrumentation, control. and computer

;r' .
- -M. 4 (1"_;-;:::. distribue on grounding system. electrical equipment
,

; ;-

/ and motore) and(3) rnochenical and er ,iarkid equipment grounding e.
g*; 24 (fuel and chemical tania). system. and lightning protection systems t

'',
-

g ;. . Lightning protection systems are provided for buildings and for structured ':p ~ , g r,.

, --k# provided for hammenge and for strdctures and transformers located outside of the .i j '"* '
,

'. treneformers lacesed outside of the
., buildings are seperately grounded to the b

,

.

Each ,;r.," .r, system and plant gwand grid.,

+,a. t '.:. n t,,,,,,,g ,,,,ectio,, mysto,,, is -see ,
-

*-

.' grounded to the plant ground grid. $ ,2:. 4-
o . .e

. . z.

ij [
,

, g24. MCM alarme. dispiers and controle
24. i w -i wlsbeconductedontheMCM 24. andcontrois emies oreen be q. v . C j'|

. ,.
, , ,

provided for the EPD System are se sierme, disploys and oonesole for the EPD
.,

1

.Quesned in Section 2.12.1. Syseens. tetrieved in the MCR as denned in Seselon T ..

f

.' '
2 2.12.1. ' ' , .. e vg R 'j

..

2n M as he ,ieve .,,d cent,ose m o foi
' the fro a iwe_ we me condumed hn the a m Di.,i;+,a;.'dconirois asiseer,be v 8 y"4 12.1. j,,8yedent are se delined in Section( bulip RSS dispieys and controte for the2 . , 1 ,g,,L EPD Syseum. btrieved on the RSS as delined tre SeeIIen il

**

;n'
2.12.1. ,

,

. . ,. iwyne 9 ,...
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SSAR Section 8.2 Comment No. 1

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: -

5

;

SSAR Section 8.2 Comment No. 2
~

Comment:
i

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

4

.

i

e

i

>

r

e

i

s

i
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Section 2.12.10 Coment 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:

:
m
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Section 2.12.11 Comment No. 6

Comment: !

Design Description states that " CTG is located in a non-safety related area of I

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,

s

Resolution: ;

,

t

Section 2.12.11 Comment No. 8

Comment:

Table 2.12.11, item 1, replace 2.12.1 with 2.12.11.

Resolution:

'

s

&

I

,

,
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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: 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: :

:

!
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e

!

)

:

i

|

1

i
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- Section 2.12.13 Comment No. Ib

Comment:

Acceptance values (+/- 10%) 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 tolerance requirements are specified only

.

'

during loading.

Resolution:

Section 2.12.13 Comment No. 2

Comment:
!

SSAR Section18.3.1.1.8.2, 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 incorporated in ,'
CDM and ITAAC #2 should be revised accordingly. See attached.

'
;

Resolution:
!

1

!

:

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 i

nominal.
R

Resolution: 1

t
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"
Section 2.12.13 Comment No; 10

comment:-

Last paragraph of TS bases section 8 3.8.1 should be revised to include power
factor of DG.

Resolution:
,

i

Section -2.12.13 Comment No. 13

Comment:

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

Resolution:

.;-

Section 2.12.13 Comment No. 14

Comment:

Page 2.12.13-1, 4th 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 large 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.
'

Resolution:

,

,

&
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Tatde 2.12.13 Emergency Diesel Generator System (Continued) A
8 p

.M- _. Tests,?- ", x and a pem Cetterte* ^" -
, ;;:'

y ..

" ; x^* -_ ; Tests. ? -- -?,:n Acceptance Criterie - jDesign C-nisment .
-

6. When LOCA and LOPP signais exist, the - 6. Tests on the as-built DG Svi r.;, wlH be 6. In the as-built DG Systems, when LOCA

DG automatically connects to its conducted by providing simulated LOCA and LOPP signals exist, the OG -

respective divlelonel bus. After a DG and LOPP signals. automatically connects to its respective.

divisional bus.The automatic loadconnects to its respective bus, the LOCA
loads are automatically sequenced onto sequence begins at s 20 seconds.

FoMowing appHcation of each load, the
the bue. bus vohage 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 : ,

nominal within eg% of each load
sequence time interval. The HPCF and -
RHR loeds 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 as-built DG Systems wiH be 7. As-built DG<, automaticeNy start on y

from the local control station in the DG conducted by providing a manuel start - receiving a manuel start signal (rom the . y

g area starts a DG. After starting, the DG eignal from the MCR and from the local - MCR or from the local control station.

unless a control station, without a LOPP signal. attain rated voltage (11g%), and rated

#@j
.

remains in a standby

7{. 6 i."miy
z.

,p W.%^c7) frequency a2%rin sao seconds and
-

g4 ,emain in the .ondby mode.tOPP signai .=ia..
-

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

reode) with offsite power, a lose of the conducted by provkling almulated loss of operating in the test mode with offsite
.

'

I offsite power source used for testing or a offette power and LOCA signale whlie power and a loss of offsite power or a

M LOCA signal overrides the test mode by operseYe the DGein the test mode. ;.OCA signalle rece6ved, DGe -'

a r#iinsconnect from theirdisconnecting tt- 1 from les respect 6ve

J.{' _

respective divisionalbuses.
' divleional bus,

'

Y
y'' '"

j. -

4

%.,

.

.

1

Yh
1

,

b

,____m. ___ _.__.m._.._____.mm___._._.__..m___ _ _ _ _ _ _.____________s_m._ - __e . < - . + - , . r... e- _n . ..e , r , m._ . . . - , ,_.-e-.me .r.--__. * v -_.w,_- .....e.wa.. r
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j' Table 2.12.13 Emergency Diesel Generator System 3h .
g 48.

'

. k:. ? - Tests. Analyses and ? : V_u Criterte

p Design Commitment t ;; I - .. Tests,? % : Acceptance C fterte

k 1. The basic configuration of the DG System : 1. Inspection of the as-built system will be 1. The as-budt DG System conforms with
*

1- is described in Section 2.12.13. conducted, the basic configuration described in '
( Section 2.12.13.

'

- !t
M 2; The DGs are sized to supply their load 2. Analyses to determine DG load demand, 2. Analyses for the as-built DG systems exlet *

. .{ demand followmg a LOCA. based on the me-built DG load profile, will- - and conclude that the DG System - f
!, g ~' be performed, capacities exceed, a determined by their i
i nameplate rat their load demand

following a LOCA. lep /p#/,
3.' DG air start receiver tanks have capacity 3. Tests on the as-built DG Systems will be 3. As-built DGs start five times without

. for five DG starts without recharging their 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 ;
en 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 -
connection of the DG to its divisional bus. connect to their respective divisional bus,

.

4 a
A DG automatically connects to its and seque x:e 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, tne non-accident loads are

! automatically sequenced onto the bus. s

5. LOCA signals from the RHR (Division I) 5. Tests on the as-built DG Systems will be '. 5. As-built DGs automatically start on
and HPCF (Divisions 11 and lill 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 fi+y.cy .>

; divisional DG. After starting, the DGs (12%) in s 20 seconds, and remain in the .
,

+

remain in a standby mode (i.e. running at standby mode.
. rated voltage and frequency, but not f

_

*

connected to their busses), unless a LOPP {!* i signal exists.- -

'''

{: ,

.

>

%

, , . , , . -,
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Section 2.12.14 Coment No.1
,

Comment:

Why are drawout type enided case circuit breakers shown on SSAR' figure 8.3.37

Resolution:

1

4

.

i

,

t

-;
h

i
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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.

Resolution:
.

Section 2.12.15 Comment No. 2

Comment:

Page 2.12.15-1, last paragraph-Selectively between interrupting devices _is
required; however this is difficult or almost impossible to achieve between
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:

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:

4

2

i



... . - -

Section 2.12.16 Comment No. 6

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. 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.

t
*Resolution:

;

,

?

r
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i
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;
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Section 2.12.17 Coment No. 6
.

Coment:

SSAR and CDM use different terminologies. SSAR refers to " Class IE Associated -;
lighting" whereas CDM refers to " Associated Class IE lighting", ' Clarification i

should be provided - specifically, use of associated is acceptable when -!discussing circuits, however, GE should be consistent. '

!Resolution:
4

4

1

:
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,

.Section 2.14.4 Comment No. 1

Comment:

'First paragraph: _ The sentence "SGTS consists of two redundant divisions." has
'been repeated; delete one.

Resolution: '

,

Section 2.14.4 Comment No. 2 ,

Comment:
;
'SSAR Section 6.5: see attached pages for comments.

Resolution:

<

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:

i

,

p

JE

,

,f

!
;

;

.
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6.5.1.2 System Design

6.5.1.2.1' General

The SGTS P&ID is prosided as Figure 651.

6.5.1.2.2 Component Description
,

Table 6.5-1 provides a summary of the major SGTS components. The SGTS consists of ;

two parallel and redun dant filter trains. 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 6 rom the secondary
containment, including above the refueling area, or from the primary containment sia

,

the Atmospheric Control System (ACS). The treated discharge goes to the main plant !

stack

The SGTS consists of the following principal components: '- -

'

(1) Two filter trains, each consisting of a of a moisture separator, an electric ;

process heater, a prefilter, a high efficiency pardculate air (HEPA) filter, a !

charcoal adsorber, a second HEPA filter, space heaters, and a cooling fan for
the remoul of decay heat from the charcoal. '

(2) [Tgo Ndepedpot pr,sc ocated downstream of each filter train.
4

'

*

6.5.1.2.3 SGTS Operation ,[ Q,5, f% 8 g
v |

!

6.5.1.2.3.1 Automatic

Upon receipt of a high drywell pressure signal or a low reactor water level signal, or
when high radioacthity is detected in the secondary containment or refueling floor -
ventilation exhaust, both SGTS trains are automadcally 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
operating train, the standby train is automatically initiated. !

6.5.12.3.2 Manual -

The SGTS is on standby during no al plant operadon.It may be manually initiated for ;

primary containment de inertin ccordance with the Technical Speci6 cations when
,

required to limit the discharge of contaminants to the environment within 10CFR20 |!
limits. Normal operadon 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 j
both trains combined. However,if 90 hours of operation per year for either train 4

_| (excluding tests) is to be exceeded, the COL applicant is required to demonstrate that
;

5
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maintenance or operadng personnel actisity 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 safety. The
space heaters, located inside the SGTS fiber housing, are powered only during
SGTS standby and not during system operation.Therefore, the space heaters
are not a potential cause of fire (and SGTS unavailability) when the SGTS is
required to meet 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 minimizes local warming by prosiding 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
improving the accuracy of the temperature measurements (used to detect
high temperature) taken at necessarily discrete points within the filter
housing. ;, ,

.
(4) Degradation of the charcoal effectiveness between charcoal efficiency

!suneillance les is not likely to occur. During normal operation, the filter is - g
isolated, and valve upstream and downstream of the filter train are closed. 3 i

Therefore, during SGTS standby, the potendal for impurides entering the
filter train and unacceptably reducing charcoal efficiencyis small.

,

The ABWR SGTS charcoal bed thickness has been increased 5 cm to 15 cm as

compared to the GESSAR 11 design. The addidonal 5 cm of charcoal provide
an effective measure of protecdon against weathering or aging effects when -
the SGTS is placed into operadon. l

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 dme of 0.25 see per 5 cm of bed depth. Approximately 332 kg of
charcoalis 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, i1

which results in a{n'ornaT794 kgpf charcoal assembly using a consen2dvely |
8 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 1

8(Posidon C.S.i), and using a conservatively high 561kg/m charroal density, j

The weight of charcoal wul be adjusted to be consistent with the purchased !
8charcoal density (usually ess than 481 kg/m ) and any dead space in the j

adsorber section itself. ,, ,

Dh 6dcAP 36 thirid1_ ~7fh
656. Fission Products Memovaland Control $ystems - Amendment 33
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Building vendladon exhaust radiadon monitors during de-inerdng, SGTS may be
placed into senice.

If purging (i.e., de-inerdng) through the HVAC will [or does) result in a trip from the
sendladon exhaust radiadon monitors, then de-inerting will be [re-]inidated at a
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 e

d)
sendlado re closed, because the probability of a LOCA occurrin at the same
Ume the tendlauorfahes)re open is very small. The large vendlado valve are,in fact,
closed throughout normal plant operadon except during inerting and de-inerdng The b
LOC-\ dose anahses do not assume any release from open containment isoladon valves,
either through the SGTS or through the normal vendladon system. L.

1

A realisdc assessment of plant capability in support of the exclusion indicates that the (-

tendladon vahes, if open, would be isolated before significant fission products are *4,

transported to the containment atmosphere "Significant~ means fission products above y
that normally present in the primary sptem. A period much longer than the closing

y
time of the ventilation vahes would be required to generate conditions leading to the ]release of TID 4S44-like source terms. Therefore, should a LOCA occur when the y
sentiladon vahes re open xpected to be open only during inerung or de- y
inerung). litde fission product release to the environment would actually occur.
Therefore, the plant design and analysis in this regard is consenative 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 construction and
operadon. These tesa fallin three categories:

(1) Environmental qualificadon tests

(2) Acceptance tests as defined in ASME N509 and N510

(3) Periodic surveillance tests

The above tests are performed in accordance with the objecdves of Regulatory Guide
1.52 and its references. Acceptance tests (including pre-operational tests) and periodic
sun eillance tests are defined and extensively described in ASME N509 and ASME N510.

Tesdng requirementsin ASME N509 are generallylocated in Section 5," Components *
ASME N510 prosides details of each component funtdonal test.These 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

Specificadon 3.6 4.3 (Chapter 16). Emironmental qualification tesdng is discussed in

6$g hssion Products Removal and Contro! Systems -- kmenoment 33
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Seedon S 11 and is applicable to SGTS components. Dynamic qualification is addressed
in Secdons 3.9 and 3.10 for Seismic CategoryI 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 construcdon materials used for the SGTS are compatible with normal and accident
ensironments postulated for the area in which the equipment is located.The
construcdon materials used in the dryer and filter trains are consistent with the
recommendadons of Regulatory Guide 1.52 and its references.

6.5.1.7 Operability and Effectiveness

Efficiency in the usual sense, can not be measured for adsorption sptems. Adsorpdon,
is time dependent and therefore instantaneous containment remon1 efHciency is*

meaningless True efficiency tests are run on small, representative samples (test
canisters) of the adsorbent using a radioacdsity tagged tracer gas hasing similar
properdes and composition of those of the containment ofinterest (e.g., radioactive
elemental iodine or methyl iodine). Because of the difficulty in handling radioactive
matenals, this type of test is generally not made in the field.The in-place field tests of
installed systems are leak tests only. The iodine removal efficiency tests are canied out
in a laboratory duplicating the field condidons as closely as possible.

The double filter train design for the SGTS depends on stadonary components for
normal (Routine) and accident operadon. The pre-filter assembly is filled with glass
fibers as are the pre and after HEPA filters. The charcoaliodine adsorber bed is located
between the HEPA filters All are located in a welded housing making up the filter train.
The redundant acdve 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 stadonary components replacement. The
filter fiber glass secdons are modularized for ease in handling. The charcoal is 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 bylimiting the moisture
content of the charcoalin standby.The ch oal bed is oversized to reduce heating and
weathering or aging effects The bed b 795 kg. f charcoal and is 150% thick over the
calculated 335 kg required for adje t6te a sor er saturation and combusdon

/protection.

h IF f (5 4 6 C4hidD h undt. 7f
,
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Section 2.14.6 Coment No. 4

Comment:

SSAR Table 6.2-7 pages 6.2-149 & 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) valves T31-F737A-D implies 4 valves whereas on P&ID, only valves A & B
are shown.

Resolve discrepancies.
.

Resolution:

,

!

.

b
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Section 2.14.8 Comment No. 2 *

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: >

8

1

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: ,

;

9

',
h

,

4
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-Section 2.15.5 Comment.No. 1 3

Comment:
,

Revise CDM 2.15.5, page 2.15.5-12 to include ITAAC " Table 2.1E-5b"
description.

Resolution:
;

7

Section 2.15.5 Comment No. 3 i

'

Comment:

l. Revise ITAAC figure 2.15-5b to state "dP" not "DP" for differential *

instrumentation.

Resolution:
:

-

.-

Section 2.15.5 Comment No. 4

Comment:

Revise ITAAC Table 2.15.5d, Item 10, to state "Section 2.15.5" not "Section *

t14".

Resolution:

.

'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 spact thermostat controls allow at '

least one fan in operation."
.

Resolution:

P

I

b

t



- _

-

,

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:

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
gauge is normally maintained in the secondary containment relative to the
outdoor atmosphere" as stated in SSAR section 6.5.1.3.1, l.st paragraph.

.

Resolution: *

,

,

f

G

3
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Section 2.15.6 Comment No. 1

Comment:
.

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.

,

Resolution: -

-
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Section 3.1 Comment No. 3

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."

,

Resolution:

t

tSection 3.1 Comment No. 5

Comment:

. Design acceptance criteria 2.a(1) on page 3.1-7 should add the following words
(from the SSAR) "... in acc >i, ce with accepted human factors practices and
principles." :

Resolution: ,

Section 3.1 Comment No. 6

Comment:

Apply Comment No. 5 to 3.a(1)
,

,

'

Resolution:
<

Section 3.1 Comment No. 7

Comment: r

Apply Comment No. 5 to 4.a(1)

Resolution:

?

e

r



_

,

Section 3.1 Comment No. 9 ,

Comment:
,

Apply Comment No. 5 to 5.a(1)

Resolution: ;

.i

Section 3.1 Comment No. 10

Comment:
,

Design acceptance criteria 5.a(1) should delete the word " equipment" so that
HS1 is not limited to equipment.

Resolution: .

.

Section 3.1 Comment No. 12

Comment:

Apply Comment No. 5 to 6.a(1)

Resolution:

Section 3.1 Comment No. 13

Comment:

Design acceptance criteria 6.a.(4), page 3.1-15, correct typo to change "ask"
to " task". t

Resolution: >

|
'

:

i

',

h
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Section 3.1 Comment No. 15 !

Comment:

SSAR page 180-1, paragraph 1 references section 18.5 (Operator Interface ,

Design Implementation Requirements). This appears to be an incorrect ;

reference. Section 18.5 is Remote Shutdown System.

Resolution:
:
.i

;

I
,

I

*
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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&lDs or on the ARM equipment list.

' Resolution:

Section 3.2 Comment No. 4c

Ccament:

SSAR section 12.3.2.2.l(10),1st sentence, "gr/cm3" should read "gm/cm3".

Resolution:

Section 3.2 Comment No. 4d

Comment:

See markup to correct typos on attached section 12A.

Resolution:

Section 3.2 Comment No. 4f

Comment:

SSAR Section 12.3.4.3, 3rd paragraph is confusing " point" should be changes
to "any point".

Resolution:



. - .

Section 3.2 Coment No. 4h

Coment:

SSAR Table 15.l.1 should be revised to indicate 400,000 uCi/sec Offgas Release
Rate, 100,000 uti/sec Design Basis Rate and 400,000 uti/sec Maximum TS instead -

of the current 400,00; 100,00; and 400,00 uti/sec respectively.
,

Resolution:

,

t

5

t

i

?

|

,

- -



r

23A6100 Rn.1
.

ABWR standutsafetyAnalysis Report ,
1
:
,

.

12A Appendix 12A Calculation of Airborne Radionuclides j
.

12A 1 Calculation of Airborne Radionuclides '!
i

This appendix presents a simplified methodology to calculate the airborne
concentrations of radionuclides in a compartment. This methodology is conservative in
nature and assumes that diffusion and mi::ing 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 concentrations are within the limits of -|
10CFR20; i

~!

(1) For the compartment, all sources of airborne radionuclides need to be
identified such as:

i

(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 t

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 condensation onto room coolers.

(3) Given the above information the following equation will calculate a
conservative concentration.

!

d
~{C =

3 ,

3 A+[R *

i gg
' k i

|
,

Where: |

Concentration of the ith radionuclides in the room !C =
3

V - Volume of room=

:

fThej'h source (rate) of the i radionuclide to the room. ThesethS =g

sources are discussed below. ;
1
I

The k'h removal constant for thej'h source and the i thR =ijk

radionuclide as discussed below. j

1

Appendia 12A Cakulation of Airborne Medionuclides- Amendment.11 12A 1 )
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1; Radionuclide decay constant=

Evaluation Parameters
The following parameters require evaluation on a case-by-case basis dictated by the -
physical parameters and processes germsr.e to the modeling process:

S is defined as the source rate for radionuclide iinto the compartment.(1) g

Typically, these sources take the form of:

(a) Inflow of contaminated air from an upstream compartment. Given the
concentration of radionuclide i, ci, in this r.it and a flow rate of "r", the

source rate then becornes S = rci.ij

(b) Production of airborne radionuclides from equipn.ent. This typically
takes two forms, gaseous leakage and liquid leakage. -

(i) For gaseous leakage sources, the source rate is equal to the
concentration of radionuclide i, ci, and the leakage rate, "r", or

Sg = rci.

(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 from the leak is rei. The fraction of this clease which then
becomes airborne is typically evaluated by a }xtition factor, Pr
which may be conservatively estimated from:

Noble Gases
t

Pr = 1

All others -

s
P=,-hh fg

\f h,- h g j

-

where:

h, = Saturated liquid entha'py

h- Saturated liquid enthalpy at one atmosphere = 100.10f

kcal/kg

h, = Saturated vapor enthalpy at one atmosphere - 639.18 '
kcal/kg I

Therefore, the liquid release rate becomes, rei r.P

12A.2 Appendix 12A Calculation of Airborne Rodsonuclides - Amendment 31
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R;jt s defined as the removal rate constant and typically consists of: .;i(2):
!

(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:

Rijk" (l-F;)* r3 i

where |
.i

Filter system flow rate jri =

!
F= Filter efficiency for radionuclide ! !i

-

(c) Other removal factors on a case-by case basis which may be deemed j
reasonable and conservative.

'

Example Calculation i

(Values used below are examples only and should not be used in any actual e ation.) - |
This example willlook at I-131 in a compartment 6.1 x 6.1 x 7.6 = 282.80 v. t

First, all primary sources of radionuclides need to be identified and categorized.

8(1) Flow into the compartment equals 424.8 m /hr with the input I 131 - q

concentration equal to 2 x 10~I0pCi/ml (from upstream compartments) or .

2.4 x 10~I3Ci/sec . No other sources of air either contaminated or clean air -
'

are assumed.
4

(2) The compartment contains a pump carrying reactor coolant with a maximum -
3specified leakage rate of 0.000034 m /hr at 273.6'C. ~!

3
(a) Conservatively it can be estimated based upon properties from steam

,

tables (Note 1) that under these conditions 44% of the liquid will flash . !
to steam and become airborne. Along with the flashing liquid,it is :

assumed that a proportional amount ofI-131 will become airborne; |;
therefore, P = 0.44. jg

(b) Using the design basis iodine concentrations for reactor water from
Table 11.1-2 of 0.016p Ci/gm ofI-131,it is calculai.ed that the pump is
providing a source ofI-131 of 5.0 x 10~I3Ci/sec to the air (Note 2).- +

- Second, the sinks for airborne material need to be identified.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. .i

.

Appendix 12A Calculation of Altborne Medionuclsdes - Amendment 31 12A-3
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Therefore, for an equilibrium situation, the 1131 airborne concentration from this
liquid source w;ould be calculated from the following equation:

f C = { 'i ( A+ R ) + S /( A+ R )/ i 2 2

- . . -. . _

where 3 [. . _ .
~ ~

(v %e volv AC 282 eo m
5ource rate m Curies per second = 5.0 x 10~ IICI /sec fromsi =

liquid

Source rate from inflow - 2.4 x 10' IICI /secS =
2

~7
q Isotope decay constant in units per second = 9.977 x 10 /sec X=

R = removal rate constant per second (exfidtration) = 4.2 x 10-4R -
3 2

per second

[(,' 6.2 x 10-I0pCi/ml ofI-131.= g
. .

-

,

(1) The assumption of 44% flashing at 273.6'C is extremely conservative; see
Reference 12A-1 for a discussion of fission product transport.

8(2) Water density assumed at 0.743 gm/cm based upon standard tables for water
at 273.6'C.

12A.2 References

12A-1 Paquet*.e, et al, Volatility ofFission Products During Reactor Accidents, Journal oi

Nuclear Materials, Vol 130 Pg 129-138,1985.

12A4 Appendix 12A Calculation of Airborne Radionuclides - Amendment 31
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!Section !3.: Coment No.1 I

Coment: . ,

"Correct attached CDM typo.

Resolution: ;
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k!tiledDesign Aggopg,y \ F

For those piping systems using austenitic stainleu steel mat
,

design specification, the stainless steel piping materialerials as permitted by the

handling, welding, and examination requirements that redselected to reduce the pouibility of cracking during service Chand fabrication process shall be[
emical, fabrication..

uce cracking shall be met.

Piping system supporu shall be designed to meet the req iSubsection hT.
u rements ofASME Code

For piping systems, the pipe applied loads on attach d 5

and shown to be leu than the equipment allowsble loadsequipment shall be calculated
e i

Analytical methods and load combinations used for t -

.

,

referenced or speciSed in the ASME Code Certified Stre. nalysis ofpiping systems shall be
their supports shall be mathematically model dss Report. Piping systems and

frequencies up to the analysis cutofffrequency Ccsmpto provide results forpiping estem
e

i

estem dynamic analysis shall be benchmarked. I
uter programs us-d for piping

.

!

Systems, structures and components that shall be requi
'

postulated high energy pipe breaks in Seismifollowing an SSE shall be protected against the d ualiQctred to be functionalduring ande g .

s associated with
Pipe Break Analyses Report shall specify the c 'teri'% I a3d NNS piping systems. The

' te
I

the Pipe Break Analysis Report shall confinn: (1) analytical methods used to perform the pipe break analysis Fa4s(d to postulate breaks and the. orpostulatedpipe breaks,

jet shield designs shall be capable ofmitigating pipe break lo dpenetration area shall be within their allowable strenlimits (2) pipe whipiping streues in the containment,

p restraints and

Piping systems that shall be qualified for leak-before break d irelated systems, structures and components shall be within th i da s,and (S) loads on safety-e r esign loads limits.

features to mitigate the d>mamic effects from postulated hi h
-

es gn may exclude design
g energypipe breaks.

following an SSE shall potectqd against the effects ofStructures, systems, and components that sha11 be requir dI
.

e to be functionalduring and
and temperature du@ spraying, Dooding, preuurepital

ipe breaks and crscks in Seistnic Ca tegory I and NNSpipmg 95tems.

Piping systems shall be designed to provide clearance f
components where neceuaryfor the accomplishment of throm structures, systems, and
Description. component's safety function as speciSed in the respective ste stmeture, estem, or,

I
ructure or system Design

*

The a> built piping shall be reconciled with the piping de i ,

s gn required by this section.

_

5

~ I
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Section 3.4 Comment No. 2.1 & 2.4

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.

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.

Resolution:

Section 3.4 Comment No. 5

Comment:

figure 4.3c, page 3.4-19 "NMS" should be blocked in with input designated to
be consistent. See attached.

Resolution:

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:
;
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The determination of nominal trip setpoints includes consideration of the following
factors: t'

Design Basis AnalyticalLimit ;

In the case of setpoinu that are directly associated with an abnormal plant transient or
accident analyzed in the safety analysis, a design basis analytical limit is established as ,

part of the safety analysis. The design basis analpicallimit is the value of the sensei :

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
5W ENLtcW9 STAWOATLD

An allowable value is determined from the analytical limit by providing allowances for

the specified or expected calibration capability, the accuracy of the instrumentation,
and the measurement errors. The allowable value is the limiting value of the sensed x

'

process variable atwhich the trip setpoint may be found during instrument surveillance.

Nominal Tn'p Setpoint g y9g, ggms
The nominal trip setpoint value is calculated from the analytical limit by taking into
account instrument drift in addition to the instrument accuracy, calibration capabiliy,
and the measurement errors.The nominal trip setpoint valuels the limiting value of the -

sensed process variable at which a trip action will be set to operate at the time of

calibration.

SignalProcessing Devices in the Instnament Channel ,

Within 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 conditionen, temperature comp nmrion circuits, and
,

multiplexing and demultiplexing components). The wo4st<.ase instrument accuracy,
calibration accuracy, and instrument drift contributions of each of these additional
signal conversion components are separately orjointly accounted forwhen. determining
the characteristics of the entire instrumentloop. 3

-['
i Not all parameters have an associated design basis analyticallimit.(e.g.,' main steamline :

:
radiadon monitoring).- An allowable value may be defined directly based on plant .
licensing requirements, previous operating experience or other appropriate criteria. :{

The nominal trip setpoint is then calculated from this' allowable value, allowing for ' L|instrument drift.Fhere aggropriate. a nominai trie setrotnt =ar de deter =ined .
directly based on operating experience] pg,p g.W M3ht&.E#

% 5teu ggat e . ' *-j j,g Q,C,% W '
%MfWAAar ,agg4|u

_

"|
i
I
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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
insuumentation and processes involved, two different methods are applied:

(1) Computational

IMANI4MMM(2) Historical data k(VkW5 9A4C . ..

The computational niethod is used when sufficient inform nis available regarding a

dynamic process and the associated instrumentation.The proce ' takesintoaccount

channel instrument accuracy, calibration accuracy, process measure ent accuracy, ;

primary element accuracy, and Instrument drift. If the resulting nominal trip setpoint i

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 tdp 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)
Qualification of safety-related instrumentation and control equipment is implemented
by a program that assures this equipmentis able to complete fu safety-related function
under the emironmental conditions that exist up to and including the time the

equipment has finished performing that function. Qualification specifications consider
conditions that exist during normal, abnormal, and design basis accident events in
teuns of their cumulative effect on equipment performance for the time period up to

the end of equipmentlife.

The material discussed herein identifies an EQ program that addresses the spectrum of

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 perfonned by selecting the conditions-

applicable to each particular piece of equipment and performing the necessary ,

qualification.

14-11
Instrumentation 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 1&C components are

designed to continue nonnal operation after loss ofIWAC. The emironmental
conditions are as follows, as applicable to the bounding design basis events: Expected
timedependent temperature and pressure profiles, humidity, chemical effects,
radiation, aging, seismic events, submergence, and synergistic effects which have a

significant effect on equipment perfonnance.

I&C equipment emironmental qualification is demonstrated through analysis of the
emironmental conditions that would existin 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 by:

| (1) Type testing of an identical item of equipment under identical or similar
conditions with a supporting analysis to show that the equipment to be

qualified.

|
(2) Type 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) Analysis in combination with partial type test data that suppons 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.

Inspections, Tests, Analyses and Acceptance Criteria

Table 3.4, Items 7 through 15, provides a definition of the inspections, tests and
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 sptem failures for the installed ABWR I&C equipment. However, to address the

Instrumentation and Control
2.4-r2
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PLANT SENSORS ATWS LOGIC & CONTROL Q
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/ Manuel
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ATWS LOGIC PROCESSORS

- sensor Channel Trip Decision !~~][~c~g
|. -

".-
- System Coincidence Trip Decision - t, INDM gg. e- Control and Interlock Logic

SSLC -- sensors syness
I--

LOGIC |-
* ,,

Reactor Waler Level - gagic _ = .gg yReactor Vessel Pressure
' .,_,___.,_n,p, *

= ' RUNBACK ' |
e FEEDWATER=^ -

e

t._ _ _ _ _ _ _ _|
e- LOGIC :

n n a,------
,ISSLC Logic

3
Processkg |

| forOsor I
*

g

g sessey sysome |
'

t s

! .
*

INTERDIVISIONAL SIONAL TRANSFER
FOR 2euter-4 COINCIDENCELOGIC

j
k i

I
| Notes:

1. Diagrem tepresents one of four ATWS devisions. E
|. =!2. Remaining A1WS functions are processed es part of Rectreulation Flow Control System logic and Nucieer Boller System logic.

!
g

s. -

g Figure 3.4c | Anticipated Transient Without Scram (ATWS) Control Interface Diagram g
;
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5tc 0a Used m .%uclear Pews: Nau"*

,.

.

1 PURPOSE 6e pwpose of accomplishing e protectwe functico in response in a
genermung stasaan condsuoe havag reached a hanst specahed an ow

'

' Tbc purpose of the standard is to develop a basis for establishing design basis. [4]

setpoints for actions deterwuned by the design basis for presermon
systems and to account for instrument enors and enft in um channel Pressceive funcGoa -The sensag e(ene or more variables associ- - ;

from the sensor through and meludans the bistable wir drvene. send wak a penscular generwing station condition. she signal pro.
eensing. and the initiation and compleuos of the prossetsve acusa

*

.

2 SCOPE wahm sbe values of the vanables established in the design basis. !2]

. Thh mandard defires muumum requsernemas far answeg that sapoem Pr=waa= syntess . The elecincal and ==^=e=t devices fasa-

e . . are established and held within speci6ed lisuu.is sucJear safety- sered process venables a proesctive acusa synere input isrmmals)
'

selsted instrutnean in nuclear power plants. involved in genermung those signals associmied with the prosecove
fhacoons. These signals include shone eat initisse sincur rip.

3 DEFINITIONS enganomed safety feansas, and asutahary supparung feansas. [4]
,

Accuracy . Degree of confonmry of an md cated value to a recog- RW t"'ty The closeness of agreement among a numbue of

sued accepted standard value, or ideal value. {l) eensecutive measwemeses of the output for the same value of the ,

tapet under*the same operenag condanoas. approaching from the

Desige Basis The Design Basis for protection syness for nuclear name drecuaa, for Anil range asserass. (1) ;

power seneraue g stations is delineated in IEEE Standard 279 1971.
**IEEE 5tancare for Proteroon 5 yisems for Nuclear PowseGeneres- Neclear safety evissed laste====Se= .That which is eased !

'

crg stabons/* Part 3. Design Basis. se:

Drift . An undesired change m the output input relanonship over a (I) emergemey rencsor abundows:J | '|
!

penod of tuac. (1.11) Q) contanament solanoa:i
-

(3) reactor core coohag.:
Dynamic rerponse . The behavior of the output of a device as a (4) cornainmese or scactor best removal,

fwacuan of the mput, both with respect to ume. (l) (5) prevent er skigase a nigruAcaat selease of radq
material to the environment, or is otherwise es ential to

Feldever A characwnstic of the steady.staae or dynamac coedi- provide nosonable assmancs that a suelcar power plant
cons of a device for wtuch, at a pomt. a further chanse an the input can be operased without endue risk to the health and safety - ,

signal prt-kees an output signal which nvenes its direcnon from of the pubhc.
the specified input. output niauundup.

,

Sarwstion . A charneisristic of the samedy state or dynarnac condi- '!
Hysterests -That prt perry of an elemem evidenced by the depen- tions of a device under dich, at a point, a funher change in the ;

dence of the value of the output. for a g:ven encunion of the input. input signal, produces ao additional change in the output signal.
rpon the history of pnor excunions and the direcuan of the cwrent

**vene.(1) Sensor .That portaea 'of a channel which respoods to changes is a
'

plant variabic or aaahaa ' and coeverts the measwed process
lastrement channel . An arrangement of components and modules venable laso as inse===r signal.

~

as requind o generste a sirigle proiectm acnon signal when
required by a generanns stanos condition. A channel loses us $stpoint. A predriensuaed ievel at which a bistable device chanjh |

idenuty dere singte protecuve action signals are comtHasd. [2] same to indicate that the quanury under swveillance has reached ihr -

o ,
selecand value. (5) '

!astrument raage . The re gion betwen the limits withis which's .

.

quanury is measured. received, or transtruoed, espressed by staung Test interval .The alspeed time between the initiation of idetecal

de lower and upper range values. !!) temas en the same sensor, channel, stia, load group, or asher

specded sysaem or device. (5)
4 Limiting Safety System Setting (LSSS) . Limiting Safety System

'

- 7

Settings for nuclear nacsors are setunp for automane proceevve 4 ESTABLISHMENT OF SETPOINTS ,

devices nlated to those vanables brving significans kafety fone. i

aions. (3) Serpoints in nuclear safety.relsied lastrwnents shall be selected so
provide suf5eical snargia between the any setpoint and the safety. .

Note: For the p6cposes of this standard, the phrue "muclear sene. limia to accosmt for accuracies, drift. vecertainties and dynarne
_

tors ** ased in tids defmzuon should be urderstood to mama * auclear respormes. Detailed requ es.nents for safety-related instrument nerpouw

po=se plants." set ==aips are given in the secuoos which follow as illusareaed in
Figwe 1. -

Protective action .De initiation of a signal or opera 2som of'equP-

meat within the proiection system, or protective action syssera. for

.

'

g -

9

- _ _ _ _ _ _ _ .__ . _ _ _
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Safery R&ted instrumenation
i- . [67 % bed in A.6ar Piswer Ana

.

! Safety Limrts (4) The effecu of potential transacat overshoot deternuned in
.

the design buis events analyses.

Safety Ismrts for nucleat n.acton an Irmits upon imporunt practsi
vanables which an found to be necessary so renonably protect the (5) The effccu of the time nponse charactenstics of Ibe notal

mierrity of ecrtun of the phpical barners stoch guard agaanst the ins:rument charmel including the senor,

sincorarolled rticue of radioseuviry. [3] The safety krrut may not
accessanly be specined m tenns of the same mesured or cWestaaed (6) Eehawaal effeiss on equipment accurwy or
vanable as the wrpomt. For exarnple a setpomt usmg temprz:ure cme response charnesensues caused by anuce-
as a meuured vanable rnay be related to a safety lunit spec 6ed m pated opersuonal ocevrrences or accdema for*

serms of Depanure from Nacicate Boihng Rauo (DNBR) ficne cyszems tequned to sungare the ---
of such eventa.

.

4.2 Safety Asalysis . The above inerns tha!! be combined in one of the fo!)owing Eve

**ys:
The conclusions of the safety andysis art assured so part by estab-
Inhing appropnate safety sptem setpoints no be stated in the techn'- (1) AlgebraacallA
cal spec 6cauons and erwntamed through operating procedures. C) Square toot of the saan of the equase.
The seleruon of serpomts for safery rtlated testnamenu shall be Q) Stadstscalh.
dccumented a rt fere nc e d in the baus for the techrdca! Spect6cauons (4) Probabihuically. el
includeg the para neters and a."~.% upon which abe setpomt (S) Combtnauers of I tfruM.

*
Jusn6 cation sha!! be provided for the adequacy of the method used.

4.3 Lhiuting Safety Syssetn Settings
4.3.2 Where items listed in Paragraph 4.3.1 an accounted for by

*""P****lI"I * 'I "*N'I"P'****"*I ** ***U"* """' 'IID.iticg Safery Sysiem Semnp iLSSS) sha!! be ulected such that
pnm i e 4:nson with the inp setpomt. these items need not be

operacon mithm LSSS prences aswar ce stat the physical barnen * * ""** ***
ws!! not be damaged beyond ac:cptable Itmits donnt anticipated

* * '* "*'
operatior.:! occune nces and iccidents. For each LSSS a snp setpoict

was as uqinco aJlowable =ake shall be esabhshed. (See Figure g gg ,g g,g g g f,
" dnfi and a&<'= The inp setpomt shall be chosen so that the

correspondirig allowabie value is tot creceded due to the following:

4.3.1 The allowances between the allowable value and the safe y
hmn shalt melude the following items unless they att meluoed in , (1) Drift of that partion of the ins:rumera channe! wtsch is

abe detennmauce of the safety turut: tested when the setpoint u detenruned.

(I) AccuracyInneluding dnft) of components not tested when Q) Actual setting of the serpoint within an a!!owabic toleranced

serpomt is menured. Se rpoirs measart ments shall be inade of upper and lower sespomt linuu. (Sec Fsgurt 1.)

by:-

(a) Perrurbirig the monitored variable (the same or a The band betwten apper and lower serpomt limits shall account for

subsurute process vanableL and noong the point at the abihty to adjust the setpoint and nuntrruar the need for frequent

which a channel inp occurs, or. adjus:ments.

(b) Substituting a known :gnalin the instrument chan- .

5 INSTRUMENT PERFORMANCE AND*
nel as close so the monito ed variable u pranical and
noting the potm at wtich a ciannel inp occurs. , SETPOINT SETTING,

Jusufacuion for ulecung Istra (b) over (al sha!! be
documemed. Setpoina sha!! be speci5ed in units of the monitered value.

, , Accuracy of sest equipment fcg:
Imtrumem performanet requiremems sh:11 be speci5ed such thatG)

(a) Measuring secpcnnu during the imerval betwten setpoint tests the anual setpomt does

(b) Cahbrating semon for the cue w+ien se?non are not not eacced the allowable value due to aagected dnft.

included in setpoint me.asv*cments.
Instrumeta performance regarcments shall be speci6cd for that* * *

01 Prorts: snessuremers accurwy. Etamples are the effect of - poruon of the insmanent charmel ooi tested (Pangraph 4.3.1) such

Buid scuficate on temperanarc measurt7nem and the that die parameters remain within the values assumed in the detet-

* effect of chaeging Sund density oo level ts. minauon of the allowable value.
*

~

*s}jy & f - M . Ju -
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Serpoints M1 he located m that pordon of the instrumem's mnge 7.2 Opeestloo

h=tich tas the requmd accuracy.
7.2.1 !altlal Cdbration and Opeestnes*

laswment performance requiretnents shall be speci6ed such that as
pg as the proccu vanable escreds the setpoint. the prosecuve Nuclear safery-re!ued ins tru ment channeis sta!! be ca!brated. fune.

acuon of thu msnment channel as not negated by sansranoe. nocally aested and set at ther trip serpous as soon as pracucable
fddover. or any other cause for tapected vtNes of the pruccas after insta!!adon and agsin pnor to irutial ernacality, when practi-

,

verable. ca!. to determine if the dnft rue of the charmel meen cesign
requiremcets. Inability to perform the.e tests shall be jusu6ed and

Instrumenauon calibration correction factors shall be idenuned and dceurnensad

doeurnented Correction fac' ors =tuch have been irigg ed is
a ebe determmauon of the setpomt tfor example, to compensase for if within this penod the dnft rate of the channel fails to meet M

cfferences an phpcal locatsort, wmperatun or preuure between design requiremems. an eva usuon sha!! be condacted to deternune

the requurd pomt of measurtment and actual seesor lermnm) shall the tsu c.The evaluauon shallinefude considerstaos of the ansta!!a-
be wparately edenu6cd. tme (including a!! possible environmental efrecul, adeq rsey c# het

supplied inst umernation, accuracy of cahbranos, and cahbrauon
6 QUAUFICATION anchniques.%is evaluation sha!! ptmde the basis for proper and

sinneJy resolution and shall be doeurnemend

The nuclear safety-re!sted inswmentation hardware and software

quah6cauon sha!! be docu nented and a vaa!able to venty all parame. 7.2.2 Periodle Testlag
acn med in deter =aning the serpomu. sacluding:

Testag of safery relmed inswmerr.atioe sha!! be in accordance
,

(!) The value of utpomt dnfi canng proposed test miervals with the technical speci6cauons. Wnnes proceduns shall be used

due to espected eaposure to normaj operaung temperature. so venty the proper operauon of t!e instrumentauon. includmg ameh

penus .hunudity.powervananun.clectromagneueinter. instrument channel's compliance with design requutmenu relaaed

fert nee, vibandon. u amic accelertuon and radauoc apo. to se:pomts. These procedres shall teclude. u a trurumum requar-
sure. meets to record sufncient drta on eseh channel to 6ctentune the true

serpomt in terms of meuured or derned pecess vanables, before

O) The time response charactens ics or other respecse char. any adjustmems an made.
''

seterisnes of the instrutnent r+annel.
*

If the "as found" setpoim indicates the setposat is within the "no

0) The instrument etannel performance such as accurney, readjustment" band (See Figer 1.) oc that calculuions based on the

repeaubility and hynensis u the tnp setpoint and at tu analeg value would result in wrpoinu m schin the "no readjustment"

alb ah!c vabe under design buts condauoos. band, docstrentauen of the resulu is the only required acuos. If the
"as found" setpoint eaceeds the upper setpoint lirpit. readjustment

These requiremenu an supplemental to those of IEEE Standard sha:1 be performed to bring this channef back wnhin the "no

323-1974. [101 nadjustment" band. The "as found" and "as left" wtpoiet sha!!
be recorded. If the "as found" se+ pots was also beyond the allow-

7 MAINTENANCE OF SETPOINTS able value, a review sha!! be conducted iznmedimely to determme ,

the svailability of the other redundant channels of the same protte.

Maste ance cf setpoinu shall inc}ude a!! actions taken m usure tive funcuon and their serpoints. Bued on this review and subse-

that the intrumentauon is iristalled and contmucs to operate wuhin quent evajustion. it may be nectuary to decreau the time between

Ebc design requutmenu med to establish the serpoints. The fonow. tess in order to ensure propet operauert. A review of the parameters

irtg sections address those aspects of nuclear safery nlated instro- venned in Paragraph 7.2.1. above shall be required to determme the

snent w point ma2nterance that art neceuary to support the tsub- cause.The action taken when the s11owable value has been etceeded
*

hthent of the allowable values and tnp wtpoints as desenbed in sha!! be bued on the measured dnft rates de ermined by previces
., Secuan( 5pecine guidance forimplemetning each of the fonowing"as left" and currta "as found" data,

maanter.ance sedveues can be found in other andastry an*rtis (See
references 6 through 9. for nWm.) This evaluation sha!! be A-.4 d I

,

**7.1 lastanatlos If subsequent tesu show the anowable value cootmues to be eaceeded

the fo!!owing sha!! be twidered. -

fem" anon requirernents shall include: |
'

0) Ups-ading the imxrament rysuem

(1) Receipt. storage and handimg pnms.cos e p,. Q1 Revnics the requine solcrunces for the inp serpous

. vent mstnarrvuauas degrumn. 0) Revning the upper setpotni IJnii and lower utpoim limit
("no readjustment" band) .

C) Provision for neceuary access and ocher design seansres (4) Revuing the ness interval |
m anun mpomt - ,

.

S

- 12



***
m,w a m. ear,

s
. . *

Saferv.Related lastrumenuta )*~
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This enluarion shall be documented. / 3. DeAnition per " Code of Federal R erulatiers" Title 10. Pan 50.
;

/ dated January 1.1978. Pararaph 50.36.
1

If the "as found" setpomt a ecy* the loser setpoint hmn. n.ad. 4. DeMuon per IEEE Trial Use Standard 603-1977 "Cruena foe j
visiment may be tr.ade to avoid racessary snps. but u mot mandato- Safety Syuerra for Nuclear Power Generanng Stauons." i

ry. The "as fourJ" and "as lefi" serpoirs shaJi be recorded. 5. De Anition per IEEE Standard 3801975 "De Aniuon of Terms
Used in IEEE Standants os Nuclear Power Generaang Sta-

Should these deu irdiente dnft rates considerably kas than origi- tions."
aa!fy eapected. scsimg imervah or tolerance s ma y be rt vised accord. 6. IEEE Standard 338-1975. "!EEE Standard Critena for the
it: gly, enh suiutte just5 canon and documemed . Periodic Tesung ofNuclear Power Genersteg Stauca Class IE

Penr and Protscrion Synems."
7.3 Test Eqs1pownt 7. ANSI N45.2.lf71, "Qualsry Azarance Program

|
Requiremenu in Nockar Power Plann."

A spiem sha!! N esublished to ensure the securacy and adequacy 8. IEEE Standard 352 1975. **lEEE Guide for General Principles
of the test equipment used to venfy setpomts sad solerances of of Reliabiliry Aralysis of Nuclear Power Gescrating Suuon
safer) related irmfumentata. Cahbrauon records sta!! idenufy all Praecuan Systems." .

sest equipment by seral number. Tbc test equipment shall be cali- 9. IEEE Scandsd 498-1975. "1EEE Standard Supplemen-
brated at speci6cd emervals and shall be traceable so the U.S. tary Regiurements for the Calibrauon and Control of Mens-
Na:iona! Durtav of Sundards or hase a knows vahd relauenship to uring and Test Equipment Used in the Conarucuos and

,

!

physical constants. If iest equiprnent ss found out of solerance, an Mainenarre of Nuclear Power Generating tr=== "
evaluata shall be conducted to enermme the effeci ce safery- 10. IEEE Standard 323-1974. "!EEE 5tandard for Qualifyies
::!ared ir.strumenuta cahbrated uth that equipment smer in Last Class IE Equipenent for Nia:Jear Power Genernung su.
caLbrita. The evaluauon encluding corrective acta takes shall tions."
te documented. The accurney of the test equipment usec shall equal 11. The coenmiuse chose this specine de6mition for drtft to captain
or cacced that recluired of the tost umenation under ten. the output-icput relaconship of a safery trialed instnament

channej

7.4 Repair and kep'!scement

INFORMATTVE REFERENCES
Rr;!aecment of mnerial. pans ano contoonenu sha:t be "in k md."

Subsutuuons shall N evaluated and documented to assure etr.:a! or The Insuurnent Socaery of Arnmes (15Al has developed sundarus
%cer performanes than e.at provided in the design t=sts. for the euclear ir4ustry through the SP67 Nuclear Power Plant

StWmtis Commmee (NPPSC)
REFERENCES

ANSP!S A.67.01 1911. "Trmh and Transminer e"a%r
!. De5eitice per IS A - $51.1 (1976) " Process Instramentarice for Nuclear Safety Aphn"

Terminoloyy."
2. De6ertion per IEEE Sundard 279-1971 "Cntma for Prace. !$ A.567.02. " Nuclear Safety. Rela:ed !meur,ent Serairig 11:ne Prp.

tson Sysem for Nucicar Power Geocract:g Snoons." icg and Tubieg Standards for Use in Nuclear Power Plana."

. -
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Miscellaneous Comments:
;

1. SSAR Acronym use: revise.SSAR lis+, as marked-up for VAC and VDC. SSAR
list needs to reflect PRA as Probabilistic Risk Assessment. SSAR-

"

acronym list is incomplete, such as: TN, MPT, PIP, D/G, IED, NBS, UAT, ,

PMG, M/C, RAT, SBO, MVA. Recommend total SSAR search to identify all
missing acronyms.

Resolution:

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.

t

Resolution:

,

3. SSAR page 9.3-9, revise as marked-up - see attached. - '

Resolution:

,

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:
;

,

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:

6. SSAR page 7.3-3, revise as shown on markup.

Resolution:

,
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List of Acronyms (Continued)
,

TCS Turbine Control System

TCV Turbine ControlValve

TCW Turbine Building Cooling Water (System)

TGSS Turbine Gland Scaling System

THA Time-History Accelerographs

TIP Traversing Incore Probe or Traversing Ion Chamber

TIU Technician Interface Unit

TLC Trip Logic Unit

TRS Test Response Spectra

TSC Technical Support Center

TSV Turbine Stop Va]ve

TSW Turbine Senice Water ,-

U/D Upper Drywell

URS Uldmate Heat Sink

UPS Uninterrupdble Power System

USE Upper Shelf Energyp
( USMA Unifenn Support Modon Response Spectntm Analysis

USNRC United States Nuclear Regulatory. Commission ,

VAC Volts Direct Current gw/M
VDC Volts Alternadng Current ,

VDU Video Display Unit

VLC Vent Line Clearing

VWO Valves-Wide-Open

WDSC Werwell and Drywell Spray Cooling (Mode of RHR)

WDVB Wetwell-to-Dr)well Vacuum Breaker

WDVBS Werwell to-DrywellVacuum Breaker System

ZIS Zinc Injecdon System

ZSI Zone Selecdve Interlocks

A
i 1

%._Y
.
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for lead unit and standby unit of air comprenon and dryers shall be switched
periodically. The preuure setpoinu for these operations] changes are adjustable,
depending or. air requiremenu that might exist.

During normal operation, the nonsafetyrelated nitrogen users within containment are
downstream of P52 n77 and P5+F208. (The safetprelated nitrogen unen are
downstream of P5+F008A and B.) Should the AC/HPIN Sptems become unable to

supply nitrogen to the non safetyrelated users downstream of P52 n77, the operstor
may remote manually open P52 n57 to supply instrument air to these users (Figure
20.5-55).

During refueling, the IAS presides compreued air instead of nitrogen gas to the users
located inside containment in Figure 9.54.

Acceptance Criterion 11.1 of SRP Section 9.3.1 requires that the maximum particle size
of 3 microns in the air stream at the instrument. The corresponding maimum particle

1 size for the ABWR design is 5 microns. Experience to date for plamu with a marimum "

filtered particle size of 5 microns in the compreued gases has been very satisfactory.

All equipment using instrument air shall be capable of operating with air of the quality
listed above.

9.3.6.3 Safety Evaluation

he operation of the IAS is not required to assure any of the following:

(1) Integrity of the reactor coolant preuure boundary.

(2) Capability to shut down the reactor and maintain it in a safe shutdown
condition.

(3) Ability to prevent or mitigate the conse<[uences of accidenu which can result
in potential offsite exposures comparable to the guideline exposures of
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 Senice

Air System (SAS) is automatically added from a tie-line. An air receiver is presided to
mc.dntain air supply preuure if all of the IAS and SAS comprenors fall. Pneumatic-
operated devices are designed for a falisafe mode and do not require continuous air
supply under emergency or abnormal conditions.

P \
The instrument air sptem does orbide air senice to a number of saferpeelated systems

{and componenu ne lou of a[r to these sptems will result in current or new valva I

positions. These positions have been evaluated. The subject sptem safety functions have

Process Ausilisties - Amendment 33 8.3 19
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,

(3i Prodsion of Spare PumprAll sumps which process radioacdve wastes are
I

supphed with two pumps each. Each pump is sired to handle the maximum

anucipated now mio the sump Thus, eath sump has one operadng pumpand
one pump on standby.

1 -1 i Leak Detecdoo-The Reactor Buildmg and dnwell sumps have
mstrumen tadon which permits detection of excessive leakage and provides for -

an alarm upon high leakage rates

(Si Sump CoolerwThe Reactor Building dnwell equipment drain sumps each
hase prmisions for measuring their sump hquid temperature and
automadcalh recirculadng the sump contents through a drain cooler to cool
the sump contents if the temperature exceeds 60*C. In the event of a LOCA

signal, all dnw ell sump pumps are automadcally isolated, to preclude the
ponible uncontrolled release of primary coolant.

.

.

Detergent Drams-The detergent drain sump collects laundry and shower* *t..

drains The detergent drains are transferred to the detergent drain tants in
the Radwaste System These detergent wastes are kept separate from other
wa in. smce detergent wastes are processed in a separate process train in the
Radwaste Sutem

9.3.8 2.3 Component Description
,

tiram Sutem components are as follows-

(1i CoUection Piping- In all area of potendal radioacdve contaminadon, the
collecdon system piping for the hquid system is of stainless steel for embedded

and chemical drainage, and carbon steel for suspended drainage. Offsets in
the piping are prcnided, where necessary, for radiadon shielding. In general,
the fabricadon and installadon of the piping prosides for a uniform slope that -

| causes grasin Dow to the appropriate sump. During construcdon, equipment
dram p:pmg is terminated not less than 5 cm above the finished Door or drain

retener at each locadon where the discharge from equipment is to be
collected The connecdons to the indnidual equipment are made after the
equipment is installed in its proper locadon

(2, Coueccion Sumps (potendally radioacdve drains)-These sumps are prosided
with a well.fitung. but not gastight, steel plate access cover for convenient
mamtenance access, as well as to minimire airborne contaminadon,

(3) Equipment Drains-Equipmeni that mas be pressurized during drainage. and
that dramma direct or indirect drain connecuon to the Door drain sutem. is i
designed so that the equipment discharge Dow does not exceed the grada
Dow capacin of the dramage header at atmospheric pressure

9326 Process AssoI>sr es - Amendmen133o
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during system startup. It is also installed, as required, to preserve the integrity
of the drainage systems. Floor drains in areas not restricted because of !

potendal radioactisity are provided with caulked or threaded connections.
!

(5) Cleanouts-In collecdon system piping from areas of potential radioactisity, ,

cleanouts are prosided, when prac6 cable, at the base of each ver0 cal riser' j
where the change of direedon in horizontal runs is 90',at othets where the .

.

'
aggregate change is 135' or greater, and at maximum intervals of 50 feet.
Equipment hubs and floor drains are also used as cleanout points. Cleanouts
are welded directly to the piping and located with their access covers flush with.- ;

the finished floor or wall.
:

: 1

9.3.82.4 Safety Evaluation !

~

The Drain Transfer System is not safery related. Sumps designated as containing
radmacuse wastes are equipped with charcoal filters in the vents' In the event of a LOCA |.

1 signal. all drwell sumps are automatically isolated to preclude the uncontrolled release ,
'

of pnman coolant outside the PCV.

9.3.82.5 Tests and Inspections

Drwell and Reactor Building floor and equipment drain sumps are prosided with the. ;

folloking instruments and controls: ,

(1) High and low level switches are prosided on each sump pump to start and stop .

the sump pump automatically. A separate high high level switch set at a higher |
level staru the second pump and simultaneously actuates an alarm in the main ;

control room.
t

(2) Leak detecdon is effected by monitoring the frequency and duration of pump
runs. !

9.3.9 Hydrogen Water Chemistr/ System

9.3.9.1 Design Bases
,

9.3.9.1,1 Safety Design Basis '

The Hydrogen Water Chemistq (HWC) System is non nuclear, non-saferv related and
n required to be safe and reliable, consistent with the requirement of using hydrogen -

'

ge The hydrogen piping in the Turbine Building shall be designed in accordance with -
the guidance Regulatory Guide 1.29 Seismic Design Classifications *,Section C.2 to
comply with modified BTP CMEB 9.51, Part C.5.d(5)

|
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Table 14.3-10 TMIIssues (Continued)
SSAR Entry Parameter SSAR Value

RCIC and HPCF Do not Share Any Common Suction Piping
wi RHR ,

;

j RCIC I-

| HPCF ;, -

| 'l - -

ECCS Have Minimum Flow Protection for All Operating -

Modes .
'

| RCIC '
-

[ HPCF -

| RHR !-

| Number of RCW Divisions 3
-

,

individual ECCS Pumps Can be Isolated Without Affecting )
<

Other ECCS Pumps * *

.| RCIC -

f| HPCF -

[ RHR !--

ABWR has Water Level Measurement Directly on the - -

Vessel :

| Containment Sprays are Manua!!y initiated -

I
Essential Equipment inside the Containment is Qualified '

--

for Harsh Environment :

I
ADS Automatically Depressurizes the Vessel on Low Water -

;

Level ~i

| ABWR has Manual Vessel Depressurization Capability
'

-

1 A.2.34 Ill.D.1.1(1) Review Information Submitted by Licensee Pertaining to
Reducing Leakage from Operating Systems >

Inboard and Outboard Isolation Valves on All Lines Which '-

Penetrate Primary Containment !

| ABWR has a Leak Detection and Isolation System :-

[ MSIV Closure on:
;

.| High Temperature in Steam Tunnel -

>

| High Temperature in Turbine Building -

| High Radiation in HVAC Air Exhaust Results in: i

(| Closure of HVAC Air Ducts to Reactor Building -

| Closure of Containment Purge and Vent Lines -

I
sa.s.as CertMed Design Material- Amendment 3s
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optical Sber data link to the logic proccuing units in the main control
room. All four transmitter signah are fed into the *.wooutof four logic
for each of the two divisions (Il & III).He initiadon logic for HPG

,

season is shown in Figure 7.31.
.

Dr)well pressure is monitored by four prenure transmitters in the same
four. division configuration described above. Instrument sensing lines
that terminate outside the drywell allow the transmitter to communicate

with the drywell interior. Each drywell high-preuure trip channel
provides an input into twooutof-four trip logic shown in Figure 7.S.I.

The HPG System is initiated on receipt of a reactor venellow water
level signal (1.xvel 1.5) or drywell high pressure signal from the trip ,

logic.The HPC System reaches lu design flow rate within $6 seconds of |
'

receipt ofinitiation signal. Makeup water is discharged to the reactor
vessel until the reactor high water level h reached. The HPG System
then automadcally stops flow by closing the injection valve if the high,

-

*

water level signal b available.

This valve will reopen if reactor water level subsequently decreases to the
lowinitiation level.The system is arranged to allow automatic or manual

operation. He HPG initiation signal from the NES aho inidates the
-

standby diesels in the respective divisions.

An AC motoroperated valve and a check valve are provided in both
| branches of the pump suction.The pump suction can be aligned

through one branch to the condensate storage tank or aligned through
the other branch to the suppression pool. The control arrangement is
shown in Figure 7.31. Reactor grade water in the condensate storage
tar.kis the preferred sourr On ieceipt of an HPG inidadon signal, the
condensate storage tank suedon valves are automatically signaled to

open (they are normally in the open posidon unleu the suppresion |

I
pool suedon valves are open).If the waterlevelin the condensate
storage tank falh below a preselected level, Erst the suppre=sion poolg)^ J'

suction valves automadcally open and then the condensate storage tank'

suction valves automadca!!y close. Four level transducen (one in each

electrical dMsion) are used to detectlow water level in the condensate
storsge tank. Any twocutof-four transducen can cause the suppression
pool suction valves to open and the condensate storage tank valves to
close. The suppression pool suction valves aho automatically open if

|
, high water level is detected in the suppression pool. Four level |

transducers (one in each electrical division) monitor this water level and.

.

1

7.3-3
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