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ATTENTION: R. W. BORCHARDT

SUBJECT: WESTINGHOUSE RESPONSES TO NRC REQUESTS FOR ADDITIONAL
INFORMATION ON THE AP6(X

Dear Mr, Borchardt:

Enclosed are three copies of the Westinghouse responses to NRC requests for additional information
on the AP60 from your letters of October 28, 1992 and November 16, 1992. This transmittal
completes the responses 10 the October 28, 1992 jetter. A listing of the NRC requests for additional
information responded to in this letter is contained in Attachment A. Attachment B is a complete
listing of the questions associated with the October 28, 1992 Jetter and the corresponding
Westinghouse letters that provided our response.

If you have any questions on this material, please contact Mr. Brian A. MclIntyre at 412-374-4334,
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ET-NRC-93-3824
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED FEBRUARY 25, 1993

RAI No. Issue

100 006 Emergency response facilities

410021 PZR safety valve discharge

410.022 Reference for PZR relief discharge system
410024 Instrumentation for PZR relief discharge system
410.026 Flooding

410029 External flooding

410032 Equipment protection

410035 Ground water seepage

410.036 Flood protection

410038 External floodir g

410039 Design criteria

410041 Waterproofing

410045 Flooding monitors

410058 Valve and bonnet design

410060 Hydrogen bottle explosion

410.082 Line restrictions

420007 1&C assessment

470001 Source terms

470 002 Consequence analysis




ATTACHMENT B

APE00 SSAR/PRA REQUESTS FOR ADDITIONAL INFORMATION

STATUS SUMMARY FOR RAI's RETURNED TO NRC

Question NRC
No Issue Letter Westinghouse Transmittal Date

100 006 Emergency response facilities 10728/82 02/25/93
420007 18C 10/28/82 0272683
470001 Source terms 10/26/02 0272693
470 002 Consequence analyss 10/28/82 02725783
720057 PRA 10728/82 1272292
720058 Data files 1028/82 12/22/92



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 100.6

Section 13.3 of the SSAR indicates that emergency planning is not within the scope of the AP600 design certification
application. Additionally, the SSAR states that communication interfaces between the plant control room and the
emergency planning centers discussed in NUREG-0696 are outside the scope of the AP600 design certification
apphication. The staff agrees that emergency planning will be addressed by the utility applicant referencing the
AP600 standard design and will significantly depend on plant and site-specific characteristics.

However, the SSAR further states that there are design features, facilities, functions, and equipment necessary for
emergency planning that interface with the AP600 design scope. Section 7.5 of the SSAR identifies plant vaniabies
that are provided for interface to the emergency planning areas. The staff cannot identify any other references to
features, facilities, functions, and equipment necessary for emergency planning in the SSAR.

The Technmical Support Center (TSC) is identified 10 Figure 1.2-25 of the Annex | and I! Building General
Arrangement Plan (elevation 117" 6%) as the Main TSC Operations Area (40406). The TSC is designated as an
onsite facility located adjacent to and within two-minutes walking time of the control room. The design provides
for a TSC; however, no information is provided regarding the availability of specific plant data, plant records, or
size.

The staff concludes that the design considerations for emergency planning specified in the APS00 SSAR are not
sufficient because the facilities and equipment necessary 1o support operations in the TSC are not specified as
recommended in Supplement 1 to NUREG-0737 and NUREG-0696. In addition, the design should include an
Operations Support Center (OSC) that should be located onsite with communication Jinks to the control room.

Therefore, provide a description of design considerations for onsite emergency response facilities (such as the
Emergency Operations Facility, TSC, OSC, and Onsite Decontamination Facility) as part of the AP600 design.
The emergency preparedness regulations and supporting documents 1dentified below contain the requirements and
guidance for these facilities and functions. Address in detail the design of the facilities histed below by (1) providing
a description of the pertinent design considerations that would enable these facilities to meet the referenced
requirements or guidance, (2) citing the location of these descriptions in current or projected design documents, or
(3) describing or 1dontifying how the equivalent function is containedd in the design considerations of another facility.

Facility References

Emergency Operations Facility 10 CFR 50.47(b)(8)
10 CFR 50, Appendix E, IV.E.8
NUREG-0654, Paragraph 11.H.2
NUREG-0696, Paragraph 1.3
NUREG-0737, Supplement 1,
Paragraph 8.4

Technical Support Center 10 CFR 50.47(b)(8)
10 CFR 50, Appendix E, IV.E.8

100.6-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

-+
AP600

NUREG-0554, Paragraph 11.H.1

NUREG-0696, Paragraph 1.3.1

NUREG-0737, Supplement 1,
Paragraph 8.2

Operations Support Center NUREG-0654, Paragraph I1.H.9
NUREG-0696, Paragraph 1.3.2
NUREG-0737, Supplement 1,
Paragraph 8.3

Onsite Decontanunation Facility 10 CFR 50, Appendix E,
Paragraph IV.E.3
10 CFR 50.46(b)(8)

Response:

The mission and major tasks of the TSC and the OSC are provided in SSAR Subsections 18.8.2.1.1.2.5 and
18.8.2.1.1.2.6, respectively. The crisis management Information system description and scope are described in
SSAR Subsection 18.9.6. A discussion of the TSC design criteria is provided in SSAR Subsection 18.11.2. The
exact plant data needed in the TSC and the communications and the plant records will be determined by performing
the function-based task analysis for the TSC and by developing the decision sets model for the AP600 emergency
management function.

Regulatory conformance with NUREG-0737 and NUREG-0696 1s described in SSAR Appendix 1A. The operations
support center location, described in the response to Q620.1, has communication links to the main control room.
Plant information available to the MCR staff will be accessible to the TSC staff. Necessary plant records will be
accessible from the TSC.

Communications needs between each of the emergency manegement functions, onsite and offsite, will be
accommodated. Communications and shared data with the EOF will be determined using the Chapter 18 design
process. The remainder of the EOF design 1s the responsibility of the combined license applicant. The onsite
decontamination facility is located in the health physics area on elevation 100’ in the annex 11 building.

SSAR Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.21

Section 5.4.1]1 of the SSAR states that the safety valves connected to the top of the pressunzer provide for
overpressure protection of the reactor coolant system. The discharge of the safety valves is connected through a
rupture disk to containment atmosphere. The discharge is directed away from any safety related equipment,
structures, or supports that could be damaged to the extent that emergency plant shutdown is prevented by such a
discharge.

Identify the worse case steam/water discharge and provide an analysis to determine the distance that the discharge
jet may cause impingement damage. Provide a diagram of the proximity of the safety valves to show all the
equipment, components, structures, or supports within this distance.

Response:

The discharge of the safety valves is connected through a rupture disk to containment atmosphere. The discharge
is hard piped away from the safety-related ADS valves on the pressunizer in such & way that no safety-related
equipment, structures, or supports are within the distance of the jet spray that would result from the maximum safety
valve discharge. The effective distance for the jet loading 1s 10 pipe diameters. This is the same as the effective
distance for jets that result from postulated pipe ruptures as described in SSAR Subsection 3.6.1.1., paragraph O.

SSAR Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.22
Section 5.4.11.2 of the SSAR states that the piping and instrumentation diagram (P&ID) for the connection between
the sutomatic depressurization system valves and the in-containment refueling water storage tank i1s shown in

Figure 6.3-1. Figure 6.3.1 1s the P&ID for the passive core cooling system. It does not appear to contain the
sbove mentioned information. Provide the appropriate reference for the pressurizer relief discharge system.

Response:

Portions of the pressurizer relief discharge system are shown in the reactor coolant system P&ID (Figure 5.1-5,
sheet 2) and the passive core cooling system P&ID (Figure 6.3-1, sheet 2).

Section 5.4.11.2 , second paragraph, will be revised as follows:

SSAR Revision:

The discharge from each of two groups of automatic depressurization system valves, including a first-stage valve
in each group, 1s connected to a separate sparger below the water level in the in-containment refueling water storage
tank. The piping and instrumentation diagram for the connection between the automatic depressurization system
vnlves and the in-containment tefuclmg water slorage tank is shown in anuru 5.1-5 lnd 6. W
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.24

Section 5.4.11.4 of the SSAR, entitled "Instrumentation Requirements®, states that the instrumentation for the safety
valve discharge | e, containment, and n-contmnment refusling water storage tank are discussed in
Sections 5.4.9, 6.2, and 6.3, respectively. It 1s not clear where the specific nformation regarding the
instrumentation requirements in the pressurizer relief discharge system is located in the referenced sections. Provide
this specific mformation or provide & more specific reference for the information in the SSAR.

Response:

The temperature instrumentation n the safety valve discharge pipe is discussed in the last paragraph in SSAR
Subsection 5.4.9.2.

SSAR Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.26

Section 3.4.1.2.2.1 of the SSAR states that reverse flow from the contmnment sump to the two PXS compartments
and the CVCS compartment is prevented by redundant "backflow preventers”™ in each of the three compartment drain
lines. Provide design information un these components, including leakage charactenstics. Discuss the likelihood
of failure of these components and the subsequent flooding effect.

Response:

See the response to Q410.]

SSAR Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.29

Identify potential sources of external flooding from components which are within the AP600 design scope
(Section 3.4.1)

Response:

This Request for Additional Information i1s identical to Q410.2. Please see the response to Q410.2.

SSAR Revision: NONE

. 410.291
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.32

How wili safety-related equipment and equipment important-to-safety be protected from failures of structures,
systems, and components that are not within the AP600 design scope (Section 3.4.1)?

Response:

See the response to Q410.4.

SSAR Revision: NONE

. 410.321
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.35

Identify safety-related equipment and equipment important-to-safety that are subject 10 groundwater seepage, and
discuss how this will be controlled (Section 3.4.1).

Response:

The AP600 achieves and maintains safe shutdown following a flooding event using only safety-related equipment.
There is no safety-related equipment subject to groundwater seepage because such equipment, if located below the
groundwater level, is located in seismic Category | structures, which are protected against flooding by waterproofing
membranes and waterstops as described in SSAR Subsection 3.4.1.1.

SSAR Response: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.36

Identsfy whether flood protection depends upon the use of a dewatenng and dranage system. If so, provide details
on the system (Section 3.4.1).

Response:

Flood protection of the AP600 does not depend upon the use of a dewstering and drainage system. The AP600 site
interface specifies that flooding shall not exceed grade. Certain features of the flood protection are site-specific.
As stated in SSAR Subsection 3.4.1.3, the need for @ permanent dewatering system 15 site-specific and 1s defined
by the combined license apphicant. A dramage system s, likewise, site-specific.

SSAR Rewvision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

APS00D

Question 410.39

Discuss design criteria for doors, walls, and penctrations used to provide internal and external flood protection
(Section 3.4.1).

Response:
There are no watertight doors in the AP600 used for internal or external flood protection.

Exterior walls are designed for hydrostatic loads up to grade (elevation 1007) as discussed in SSAR Subsection
3.4.1.2.1. Penetrations througl, these walls are discussed in the response to Q410.38.

Interior walls are designed for hydrostatic Joads up to the maximum flood level in a given area. The AP600
mmimizes the number of penetrations through these walls below the flood level. Those few penetrations through
flood protection walls that are below the maximum flood level are watertight. Any process piping penetrating below
the maximum flood level either will be embedded in the wall or will be welded 1o a steel sleeve embedded in the
wall.

SSAR Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.41

Provide design information on waterproofing membranes, waterstops, watertight doors, and other protective features
(Section 3.4.1).

Response:

Specific vendor materials for waterproofing membranes and waterstops have not been selected. Performance criteria
for waterproofing membranes and waterstops are described in SSAR Subsection 3.4.1.1. There are no watertight
doors. The response to Q410.39 provides information on the interior walls and penetrations therein. Curbs are also
provided, as discussed in SSAR Subsection 3.4.1.2.2.1

SSAR Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.45

Are monitors which detect flooding in areas containing safety-reluted equipment and equipment important-to-safety
related (Section 3.4.1)7

Response:

AP600 relies only on safety-related equipment for safe shutdown following a flooding event. As noted in SSAR
Subsection 3.4.1.2.2.1, contamnment flooding i1s detected by the containment sump Jevel mnonitoring system and the
containment flood-up level instrumentation. Both of these level detection systems are safety-related.

Potential flooding in the auxiliary building 15 detected by non-safety-related sump level sensors. There 1s & sensor
for each of the four sumps on level 1 of the auxihary building. Each sensor produces an alarm in the main control
room when the sump water level reaches the setpoint for starting the standby pump. The alarm alerts the operator
to a possible malfunction of the lead pump or an unusually high sump nfluent rate, which indicates a potential for
flooding. Safety-related nstrumentation 1s not required because postulated flooding 1s controlled so that 1t cannot
affect safe shutdown equipment. Also see SSAR Subsection 3.4.1.2.2.2. Outside the containment the flooding
detection instrumentation is not important to safety.

SSAR Revision: NONE

410.451
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.58

Provide design information regarding the retaining ring and yoke used in the valve bonnets of pressure seal, bonnet-
type valves (Section 3.5.1.1).

Response:

As discussed in SSAR Subsection 3.5.1.1.2.1, the bonnets of pressure seal bonnet-type valves are constructed in
accordance with ASME Code, Section 111 (1989 Edition with 1989 Addenda). Although specific hardware or &
valve vendor has not been selected, valve design shall comply with the general design requirements of the
appropriate Articles NB/NC/ND-3000 and NB/NC/ND-3500 of Section I1l. Specific design information regarding
the retaining ning and yoke used in the valve 15 vendor-specific and propnetary.

The bonnet retaining ring t.olds the bonnet in place and effects a seal by compressing the bonnet gasket between
the retaining ring and the bonaet. Typically, the bonnet retaining ring that holds the pressure seal bonnet in the
valve body 1s considered as & pressure-retaining part (like the valve body, bonnet, and disk) and therefore s
designed to meet the Code allo wable stresses.

The yoke 1s attached to the vidve body by either 2 clamp or by bolts. The yoke and the yoke attachment are not
considered as u pressure-ctaiming part. The design of the yvoke and the attachment are governed by the design
specification requirements and are required to meet the maximum allowable stresses (for each service limit) allowed
by the Code for the material used.

SSAR Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.60

Provide analysis to demonstrate that the contents of one hydrogen bottle will not lead to an explosion. Show how
hydrogen release 15 limited to one bottle should a supply line fail (Section 3.5.1.1).

Response:

Hydrogen 1s supphied to the AP600 chemical and volume control system (CVS) inside containment from & single
550 scf hydrogen bottle located n the plant gases storage tank area. The quantity that could be released inside
conteinment in the event of a failure of the hydrogen supply line is limsted to the contents of a single bottle. The
concentration of hydrogen within the CVS compartment, as a result of a failure of the hydrogen supply line, was
evaluated based on the calculated free volume of the CVS compartment. The CVS compartment is well vented to
the 107-foot level of the containment.

Based on the free volume of the CVS compartment (12712.33 f13) and the contents of a hydrogen bottle, the volume
percemt of hydrogen that could build up as 8 result of failure of the hydrogen supply (in the CVS compartment) is
approximately 4.3 percent, assuming uniform mixing. Theresfore, a release of hydrogen from the CVS would not
lead to an explosion since the volume percent of hydrogen 1s less than the detonation limits in NUREG/CR-2017.

The concentration of hydrogen in building areas outside containmeni was also considered. Based on a preliminary
routing of the hydrogen supply line from the hydrogen storage area to the CVS, the maximum volume percent of
hydrogen that could build up as a result of a break in the hydrogen supply line outside containment is approximately
4.4 percent. This was evaluated assuming the break occurs within the most limiting building area and also assumung
uniform muixing. The area with the most limiting building volume 1s the valve / piping penetration room in the
suxiliary building on elevation 100°-0". The volume of this room is approximately 12420 fi? (See SSAR Figure
1.2-7).

Since the volume percent of hydrogen is less than the detonation limits outlined in NUREG/CR-2017, a failure of
the CVS hydrogen supply outside containment would not lead to an explosion.

SSAR Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.82

1dentify all line restrictions in high-energy lines that impact on the calculstions of thrust and jet impingement forces,
and provide a sample calculation to demoustrate how these restrictions were addressed in these calculations
{Section 3.6.1).

Response:

SSAR Appendix 3E, included in the response 1o Q210.6, identifies the high-energy lines in the nuclear island with
a diameter larger than one inch that do not satisfy the leak-before-bresk criteria. These lines will be evaluated to
the pipe rupture critenia provided in SSAR Subsection 3.6.2. None of the high-energy hnes outside the contmnment
contain line restrictions that would affect the calculations of jet thrust and jet impingement forces,

SSAR Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 420.7

The AP600 1&C system uses & microprocessor-based distnibuted digital system to performa plant protection and
safety monitoring as well as for plant control functions. The use of digital computer technology in protection and
control systems raises @ concern that the software and hardware for these computer systems could be vulnerable to
design and programming errors that could lead 1o safety-sigmificant common-mode failures. Provide detailed
information 1o address the following concerns regarding the quality and diversity of the 1&C system design.

a. Assessment Of Diversity

{1) Assess the defense-in-depth and diversity of the proposed instrumentation and control system to
demonstrate that vulnerabilities to common-mode failures have been adequately addressed. The staff
considers software design errors to be credible common-mode failures that must be specificaily
included in the evaluation. An acceptable method of performing analyses 1s described in NUREG-
0493, Other methods proposed will be reviewed on a case-by-case basis,

(2) In performng the assessmen. of defense-in-depth and diversity of the I&C system requested in (1)
above, each postulated common-mode failure for each event that is evaluated in the accident analysis
section of the safety analysis report should be analyzed. Demonstrate adequste diversity within the
design for each of these events.

(3) If a postulated common-mode falure could disable a safety function, then a diverse means, with a
documented basis that the diverse means is unlikely to be subjected 1o the sume common-mode failure,
should be required to perform either the same function or 8 different safety function that provides
adequate protection. The diverse or different safety function may be performed by a non-safety
system if the system 1s of sufficient quality to perform the necessary function under the associated
event conditions. Diverse digital or non-digital svstems are considered to be acceptable means.
Manua! actions from the control room are acceptable if time and information are available to the
operators. The amount and types of diversity may vary among designs and will be evaluated on &
case-hy-case basis. How does the ."P600 design address this position?

{4) Inthe draft Commussion paper, “Design Certification and Licensing Policy Issues Pertaining to Passive
and Evolutionary Advanced Light Wate: Reactors,” dated July 6, 1992, the staff concluded that a set
of safety-grade displays and controls, independent of the compuier system(s) and located in the maun
control room, should be provided for system-level actuation and monitonng of criteria safety functions
and parameters. The staff further stated that the displays and controls should be provided for those
svstem-level actuations for critical safety functions and parameters that are required by control room
operators to place the reactor plant in a hot shutdown condition. The displays and controls should be
conventionally hardwired in the system architecture to the lowest level practicable. The staff stated
that each set of equipment required will be evaluated mdividually.

The hardwired system-level controls and displays provide the plant operstors with unambiguous
information and control capabilities. These hardwired controls and displays are required to be in the
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NRC REQUEST FOR ADDITIONAL INFORMATION

AP&00D

main conirol room to ensble the operators to expeditiously mitigate the effects of the postulated common-
mode failure of the digital 1&C system. The control room would be the center of activities to safely cope
with the event which could also invoive the iitiation and implementation of the plant emergency plan.

After & review of the comments received from the ACRS, EPRI, und the industry, the staff has modified
its position on this matter. The staff 15 considenng allowing more flexibility in implementing the
independent set of displays and controls. The amount of flexibility would depend on the specific
equipment and design features of the I&C system and would be evaluated individually with each vendor.
This would permit using digital equipment that is not affected by the identified common-mode failures
and reduce the complexsty of the design, The staff is considering allowing simple digital equipment in
lieu of only analog equipment in such & system. Safety parameter displays may include dedicated digital
components. The system-level actuation controls that are "hardwired” to the lowest Jevel practicable in
the 1&C architecture may use dedicated and diverse digital equipment.

The staff 1s aware that Westinghouse has proposed a diverse actuation system (DAS) which is & non-
safety-related digital system to protect against common-mode failures i the protection system. However,
Westinghouse has not provided detailed information to demonstrate the guality of the DAS design that
includes the hurdware and software verification and validation process. Provide information to justify
the safety qualification of this design

(5) Westinghouse submitted fault tree analyses for the protection system in Section C-20 of the PRA
submuttal. Section 3.5.4.3 of the EPRI Requirements Documenit for passive plants states that a failure
mode and effects analysis (FMEA) can also assist in the identification and elimination of common-
mode failures and may supgest arcas where improvements 1 rehability can be achieved. RG 1.70,
"Standard Format und Content of Safety Analysis Report for Nuclear Power Plants,” states that an
apphicant should submit failure mode and effects analyses for the protection systems and components.
Supplement the fault tree analyses with additional FMEA, as specified in IEEE 352, which 1s required
by 1EEE 603, or provide & method for obtaining FMEA-type information from the PRA and other
sources of information.

b. Engineenng Activities in Software and Hardware Development

Because the hardware and software design of the AP600 1&C systems have not been finalized, the staff will
use the two-part approach stated i SECY-92-053, "Use of Design Acceptance Criteria (DAC). During
10 CFR Pan 52 Design Cerufication Reviews, " in the review of the AP600 1&C system. The first part of
thix approach involves a detaled functional review at the level of design provided in the safety analysis
report 10 ensure that the design meets the Commission’s requirements related to postulated single failures,
approprate signal isolation, and other aspects of the staff's review that are typical of a corresponding analog
system review. This review will establish the detailed functional requirements for the 1&C svstem. The
second part of this approach (the DAC) will address the adeguacy of the digital control system
implementation with respect to the functional system requirements.  This will rely upon a formal design
implementation process with phased inspection, test, analysis and acceptance ontena (ITAAC) for design
development.

420.7-2 @ Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Westinghouse submitted & pilot ITAAC program for the man-machine interface system, but it does not
contain computer hardware and software development aspects. Address the engmeering activities throughout
the software hio<cycle ITAAC. A software life-cycle ITAAC should inciude the following stages:

planning

requirements

design

implementation
integration

vahidation

nstallation

operation and maintenance

®« 8 & * 8 " e 0

Also, provide information regarding the previous development activities related 10 the nuclear plant
protection system hardware and software,

le tatio)

The staff's consideration of the design acceplance cnitena (DAC) also includes the design implementation
phase of the advanced light water reactor. Westinghouse's DAC and ITAAC program should include steps
that will allow the NRC to venify conformance with the requirement through the life-cycle phases of design,
manufacture, installation, operation, maintenance, and modification of the 1&C system. Provide such
information in the DAC and ITAAC program for the AP600 1&C system.

‘ .c tail¢e

As discussed in SECY-91-292, "Digital Computer Systems for Advanced Light Water Reactors,” the staff
15 continuing to develop safety classification criteria for the 1&C systems in the ALWR designs. The staff
will consider the positions being developed by the international technical community in the draft International
Electrotechmical Commuission standard and EPRI's position paper for passive system classification, as well
as the information provided in the AP600 SSAR in the consideration of the necessary classification criteria.

The APS00 submittal includes probabilistic risk assessments for the protection and safety monitoring system,
the plant control system, the diverse actuation system, and many other plant systems (total - 21 systems).
The traditional Class 1E 1&C and non-Class 1E 1&C classifications used to describe systems important-to-
safety 1s too himited to properly account for the significant contribution to safety from traditional non-1E
systems, as evidenced in the PRA results. The staff is considering a graded approach based on system
importance-to-safety to establish specific requirements of active non-safety systems to ensure their capability
and availability. This graded approach will require an applicant to submit the evaluations and analyses of
those non-safety systems to help verify that the capability and availability of each system 18 commensurate
with s safety importance,

420.7-
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NRC REQUEST FOR ADDITIONAL INFORMATION

How does the AP600 1&C design address thus issue? The staff will evaluate Westinghouse's methodology
and criteria used to establish the relative importance of those non-safety systems, and will evaluate the
applicant’s proposed system requirements during its review of the AP600 design.

Response:

1. A defense-in-depth analysis of the AP600 instrumentation and control systems, as described in NUREG-

0493, is being performed. (See the response to Q420.5)

. Common-mode failures, including mechamcal and software related, are beyond design basis events and, as

such, are evaluated using a probabilistic ruther than a determimistic method. Consistent with this basis, the
APGOC SSAR does not address common-mode failures as a "single failure assumption” for each of the design
basis events analyzed and reported in Chapter 15 of the SSAR.

The AP0 protection and safety monitoring system (PMS) includes design features to avoid occurrence of
common-mode failures such as equipment gqualification, the application of fail-safe design principles,
maimntenance capabilities, the system functional tester, and the verification and validation program. The
diverse actuation system (DAS) provides diverse protection for low-probability common-mode failures of
the protection and safety monitoring system.

. The AP600 design includes a diverse actuation system. The DAS is a non-safety-related system that

provides & diverse backup to the protection and safety monitoring system. The DAS includes diverse
automatic and manual actuations along with a set of diverse indications. The specific functions performed
by the DAS are selected based on the PRA evaluation. The DAS functional requirements are based on an
assessment of the protection system instrumentation common-mode failure probabilities combined with the
event prohability. A description of the DAS, including identification of the automatic and manuzl functions
and the indications provided by the DAS, 1s included in Subsection 7.7.1.11 of the Proprietary Volumes of
the AP6GC Standard Safety Analysis Report.

. Safety-related, qualified displays and dedicsted system-level controls are provided in the protection and

safety monitoring system, which are independent of the digital subsystems that perform the automatic reactor
trip and enginecred safeguards features actuations

The dedicated manual reactor trip controls gre wired directly to the reactor trip switchgear, bypassing the
integrated protection cabinets.  Control devices that provide dedicated manual system-level safeguards
actuations are hardwired directly to the enginecred safeguards features actuation cabinets, which is the lowest
appropriste level in the PMS architecture for systems-level actuations. Because these controls are wired
directly to the engineered safeguards features mctuation cabinets, the integrated protection cabinets are
bypassed. Manual control of individual engineered safeguards features components, such as valves, is
provided by using the safety-related soft control devices and associated multiplexer cabinets, which bypass
the engineered safepuards features actuation cabinets and the integrated protection cabinets.

420.7-4
(B) v

P ——

—



NRC REQUEST FOR ADDITIONAL INFORMATION

The safety-related displays, provicu. by the qualified display processing system within the AP600 protection
and safety monitoring system, obtais signals from both independent sensors and sensors that are shared with
the reactor trip and engineered safeguards features actuation functions. For the sensors that are shared,
independent signal conditioners and independent subsystems within the integrated protection cabinets,
dedicuted to communications tasks, are used so that signals for the safety-related displays bypass the digital
subsystems used to perform reactor tnp and engineered safeguards features actuation calculations. The
display devices used for the safety-related displays are gualified.

The diverse actuation system is & non-safety-related, class D system. This is consistent with the reliability
level assigned to this system in the probabilistic risk assessment. - see the response to Q440.20.

The diverse actuation system displays and controls are in the man control room. The DAS manual
actuations use dedicated, hard-wired control devices. The diverse actuation system is described in SSAR
Subsection 7.7.11 and in Figure 7.2-1, Sheet 29.

The diverse ac.aation system will be included n the hardware and software verification and validation
process to the same level as other defense-in-depth instrumentation and control systems, such as portions
of the plant control system and data display and processing system. The PRA demonstrates that the
reliability of a nonredundant diverse actuation system is adequate to meet the reliability goals of the AP600.
The diverse actuation system is designed with two identical subsystems, with 2 out of 2 voting logic used
to actuate reactor trip and safeguards actuations.

5. This item is addressed by the response to Q420.2. Per Regulatory Guide 1.70 and IEEE 352, an FMEA
for the AP600 protection system will be provided.

b. The AP6C hardware and software design, verification, and validation program, which addresses software
development activities throughout the software life cvcle, is described in WCAP-13383 (Reference 420.7-1)
which was submitted to the NRC as a supporting document for the AP600 SSAR. Under this program,
Westinghouse 1s responsible for implementing the planning. requirements, design, implementation, integration,
validation, and installation stages of the software life cycle. The combined license holder is responsible for
mplementing the operation and maintenance stages based on nformation generated in the preceding stages.

WCAP-9739 (Reference 470.7-2) reports on the venification and validation program performed on the prototype
integrated protection system design. WCAP-9153 (Reference 470.7-3) describes the design punciples for the
hardware and software and the venfication and validation program for the prototype integrated protection
system. This venfication and validation program covers the hardware and software and the integrated system.
The AP600 mstrumentation and control architecture i1s based on the hardware and software verified and
validated by this program.

WCAP-10170 (Reference 470.7-4) reports on the venfication and validation process used for the hardware,
software, systems integration, and human factors aspects of the Westinghouse safety parameter display system.
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NRC REGUEST FOR ADDITIONAL INFORMATION

Seven supplements to this WCAP were 1ssued through 1989 to report on the results of the process for several
currently operating plants.

c. Westinghouse submitted the “AP600 Tier 1 Material, Plant Description #nd Inspections, Tests, Analysis, and
Acceptance Critena” (Reference 470.7-5) on December 15, 1992. Reference 470.7-5 includes system ITAAC
for the following instrumentation and control systems:

Protection and Safety Monitoring System
Diverse Actuation System

Data Display and Processing System
Incore lnstrumentation System

Plant Control System

Radiation Monitoring System

Reference 470.7-5 also includes a design ITAAC for human factors engineering,

SSAR Chapter 7 and WCAP-13383 (Reference 470.7-1) address software development activities throughout
the life-cycle phases of design, manufacture, installation, cperation, maintenance, and modification of the
mstrumentation and control sysiems.

d. The following non-safety instrumentation and control systems perform defense-in-depth functions:

Diverse Actuation System

Data Display and Processing System
Plant Control System

Radiation Monitoring System

Section H of Reference 470.7-6 {attached) defines an approach for the design, construction, and operability of
equipment that provides the defense-in-depth functions.

Westinghouse 1s also participating in the industry effort to develop a graded approach for software development.
References:

470.7-1 Birsa, 1. J., "AP600 Instrumentation and Coutrol Hardware and Software Design, Verification, and
Vahidation Process Report,” WCAP- 13383 (Proprietary), WCAP-13392 (Non-propnetary), May 1992.

470.7-2 Cook, B. M., et. al., "Summary of Integraed Protection System Vahdation and Verification Program, ®
WCAP-9739 (Proprietary), July 1980,

470.7-3 Donnelly, J. A, et. al., "414 Integrated Protection System Prototype Venfication Program,” WCAP-
9153 (Propnictary), August 1977,
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470.7-4 Gallagher, J. M., "Emergency Response Facilities Design and Verification and Vahidation Process,”
WCAP-10170, April 1982,

470.7-5 Westunghouse letter ET-NRC-92-3779, "AP600 Tier 1 Material, Plant Description and Inspections, Tests
Analysis, and Acceptance Critenia,” from N. J. Liparulo to Dr. Thomas Murley, December 15, 1992.

470.7-6 Westinghouse letter ET-NRC-92-3748, “Comments on Draft NRC Policy "Design Certification and
Licensing Policy Issues Pertaining to Passive and Evolutionary Advanced Light Water Reactor Designs,”
from N. J. Liparulo to Dr. Ivan Selin, September 17, 1992,

SSAR Revision: NONE
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REFERENCE € TO RAl 420.7

H. REGULATORY TREATMENT OF NON-SAFETY SYSTEMS

AP600 POSITION

The basic design approach that Westinghouse and the Utilities (through the URD) have sclected for the
passive safety features of the APGOX is 10 meet the existing NRC Regulations and Safety Policy without
relying on active systems.  The AP600 nonsafety-related active systems are designed to provide reliable
supnort for normal plant operations and 10 provide defense-in-depth 10 minimize unnecessary challenges
10 the safety-related passive systems. These active systems are designed for more probable component
and system failures. The systems include reliable, proven equipment and component designs. These
active systems are capable of being powered by the nonsafety-related diesel-generators. The active
nonsafety-related systems have automatic actuation and controls that are separate from those of the safety-
related systems. The active nonsafety-related systems are not required 1o mitigate accidents.

The capability of the AP600 passive safety-related sysiems will be demonstrated through extensive safety
analysis and testing to satisfy the NRC and the utilities/investors. The design of these sysiems is carried
out in a systematic manner including the use of sysiem specification documents which contain the system
design criteria, system and equipment design requirements, and operation and in-service lesting
requirements.  The reliability and availability of the passive safety-related systems is assured through a
systemalic design process, a conservative design (including redundancy, diversity, and separation), quality
assurance, the ITAAC program, pre-operational and in-service testing, Technical Specifications, and the
AP600 and Owner Reliability Assurance Programs (DRAP & ORAP).

The reliability and availability of the nonsafety-related systems will be controlled in a manner consistent
with their safety importance. The design process for these systems is similar 10 that used for the passive
salety-related systems although there are no safety-related requirements.  The equipment used 1o perform
these defense in depth functions are assigned 1o a quality level that is equivalent 10 the Reg Guide 1.26
Group D, The reliability and availability of these nonsafety-related systems is controlled through a
sysiematic design process, quality assurance, the ITAAC program, redundancy, pre-operational and in-
service testing, the DRAP and the ORAP.

We strongly disagree with the proposed NRC position because it presumes a design with reliance on
nonsafety-related sysiems 10 meet NRC Regulations and Safety Policy. The AP600 / URD design
approach represents an significant improvement in both public safety and in commercial attractiveness.
Accordingly we recommend that the proposed NRC position be revised to sccommodate the AP600 / URD
approach.
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RESPONSE TO SPECIFIC NRC STAFF CONCERNS

In its draft position paper, the NRC staff has identified severa! specific issues regarding the use of passive
systems. Each of these should be resolvable duning the detailed review of the AP600 design described
in the SSAR and the PRA.

1) Reliability of Passive Safety Svstems

The NRC staff has expressed concerns about whe reliability of the passive safety-related systems including
effects of low driving heads on the operability of the CMTs / IRWSTs / PRHR HXs. They also have
concerns about the basic thermal-hydraulic performance of the gravity injection sysiems and the ADS.

Westinghouse is committed 10 demonstrating the passive systems are both capable and reliable. We have
developed an extensive test program such that, along with the SSAR and PRA, we will demonstrate to
both the NRC and the utilities that these passive systems meet the NRC Regulations and Safety Policy.
Some of the original tests have been expanded and others have been added to better address NRC
concerns, including the addition of a full height/full pressure inicgral systems test. The remaining tests
and analyses provide the basis for confirming the capability and reliability of the passive safety-related
systems.

2) Safe Shutdown Condition

The NRC staff expresses their belief that, by their nature, the passive systems cannot achieve cold
shutdown conditions by themselves and therefore, the nonsafety-related systems may be required to
achieve safe shutdown.

The AP600 design can achieve a safe shutdown condition using only passive sysiems that are
automatically initiated and can be maintained indefinitely without operaior actions. This provides a
capability which improves upon current LWR long-term residual heat removal capabilities. These
improvements include the automatic actuation of a closed loop, full pressure RHR system that only
requires the opening of one of two fail-open air operated valves. As the passive RHR HX removes heat
the RCS temperature will be automatically reduced, reaching 420 F in 36 hours and 400 F in 72 hours.
The RCS pressure will correspondingly decrease to about 310 psia at 36 hours and 250 psia in 72 hours.
These reduced pressures significantly reduce the RCS pipe stresses and therefore the chance of a leak or
LOCA developing during such a shutdown condition. This shutdown condition can be maintained for an
indefinite time by the passive safety-related systems without the operation of the nonsafety-related systems.

Because of the AP600 safe shutdown capability, there should be no concern over achieving and
maintaining a safe shutdown condition even though it is not a "cold” shutdown. This capability does not

rely on the nonsafety-related sysiems. See SSAR section 7.4 for additional discussion of the AP600 safe
shutdown condition.

0S83A
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3) Long Term Shutdown Operation

The NRC Staff has expressed concern that after 72 hours the licensee may need 1o rely on active systems
1o mitigate an accident, thereby increasing the need 1o rely on nonsafety-related systems.

The AP6OX is designed so that the passive safety-related systems are capable of protecting the public
without operator action for 72 hours. (Noie that existing plants often require operator action within 1/2
hour or less). By providing this capability the AP600 has achieved a major improvement in safety. It
is essential 10 note that beyond 72 hours, the AP60C passive safety-related systems continue 1o maintain
safe shutdown conditions, providing core cooling and containment cooling withowt any additional actions,
The APOON passive safety-related systems are also designed 10 maintain reduced containment pressures
and to provide control room habitability and plant monitoring capability beyond 72 hours with some
limited operator actions. These operator actions can be performed using readily available, pre-identified,
offsite equipment and designed in, safety-related connections in the plant. Hence 1t is not necessary to
rely on the nonsafety-related systems 10 maintain a safe shutdown. The specific operator actions required
after 72 hours are outlined in SSAR section 1954,

The NRC Suaff notes that the passive safety-related systems will likely be isolated during shutdown and,
therefore, active systems may be the only available means of removing heat and making up core coolant.
They consider, therefore, that the nonsafetv-related systems are particularly important in plant shutdown.

With regard to shutdown cooling capability, the AP6( SSAR contains Technical Specifications (SSAR
section 16.1) that require passive safety-related core cooling availability during all shutdown conditions.
The safety-related systems are reguired by Technical Specifications to be available down 10 mid-loop
conditions. Containment integrity is required by Technical Specification down 10 and including mid-loop
operation. During mid-loop conditions the IRWST and ADS are required to be available. As an example,
attachment 1 is the Technical Specification for the PRHR HX from the AP600 SSAR.

During flooded refucling conditions, the inventory of water in the refueling cavity provides the passive
core cooling capability. This water inventory is sufficient 1o prevent core uncovery and damage for at
least 72 hours without operator action even with the containment open. Beyond 72 hours, the AP600 has
provisions {or readily connecting portable equipment 10 continue operation of the passive safety-related
features for an indefinite time. When containment integrity can be reestablished in several hours, then the
passive systems would be able 10 cool the core indefinitely without water makeup. See SSAR section
6.3.3.4 for additiona! discussion of passive system capability during plant shutdown conditions.

The AP600 PRA also provides insighis to the importance of shutdown events to risk. The calculated core

damage frequency for shutdown events is B9 E-8/yr which is lower than the frequency for at-power
events, (3.3 E-T/yr).

OSSEA
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The leading causes of core damage during shutdown are for events occurring at mid-loop. The frequency
of mid-loop initiating events is on the order of 1 E-4/yr including the frequency of being in mid-loop and
the probability of filure of the normal RHR pumps, CCW pumps, or the SW pumps. The protection for

these events is provided solely by the passive safety-related systems, in particular the IRWST injection
10 the RCS. The only impact that the nonsafety-related sysiems have on these events is the probability
of their failure which could initiate such an event. As such, this is similar 10 being a1 power with the
nonsafety-related mair. feedwater providing heat removal, except that mid-loop only occurs for a very
limited period of time. Also refer 1o item S for additional discussion on the measures that have been
incorporated into the AP600 1o control the reliability of the nonsafety-related systems.

5) Use of Nonsafety-Related Systems as the First Level of Defense

The NRC staff notes that some systems which have been traditionally safety grade, e.g., emergency ac
power and auxiliary feedwaler, are nonsafety-related systems in the passive plants. The NRC staff
expresses concern that certain transients, such as total loss of feedwater or loss of ac which are very
demanding events for operators in existing plants may, therefore, be more likely and there will be a greater
burden on the plant operators.

Several traditional safety-related systems are nonsafety-related in the AP60O design, however, this does
not result in greater operator burden or a less safe design. On the contrary, the AP6(00 design should
significantly reduce the operator burden and stress during these cvents.

The AP600 passive systems automatically accommodale these events without requiring operator action.
Further, the AP600 has a reliable startup feedwater system (SFWS) and ac emergency power system 10
minimize the probability of such events occurring. The AP600 specifies the SFWS puraps 1o be AP600
quality level D, which is equivalent to NRC Regulatory Guide 1.26 quality group D. The availability of
these pumps is controlled by the ORAP. The AP6(00 SSAR spells out the DRAP requirements which
include the functions required, the modes of plant operation where the system should be available and
when planned maintenance should be performed, the test frequency (via reference 10 the AP600 PRA),
and the remedial actions in case of equipment unavailability. As an example, Attachment 2 (Tabie 16.2-2
from the AP600 SSAR) shows the DRAP requirements for the AP600 SFWS. Auachment 3, from the
APOIX) PRA section C8, shows the PRA 1est frequency for the SFWS.

The AP600 also includes multiple levels of defense provided by the passive safety-related systems
themselves. The PRA was used 1o determine whether there were sufficient levels of defense because it
accounts for minating event frequency and the reliability of the protection features. For more probable
events, the PRA indicates the need for more reliable protection. The PRA also quantifies the passive
systems reliabilities including their valnerability 1o common mode failures. The AP600 PRA shows that
the multiple levels of defense provided by the passive safety-related systems support the NRC safety goal
without the use of the nonsafety-related active systems. The nonsafety-related systems provide additional
margin to core damage.

An example of the multiple levels of defense within the passive systems is the PRHR HX and passive feed
and bleed cooting. The passive residual heat removal heat exchanger is the safety-related feature that
removes decay heat during a transient. In case of multiple failures in the PRHR HX, defense in depth is
provided by passive safety injection and automatic depressurization (passive feed and bleed). Therefore,
since the passive systems provide automatic safety-related protection for such events and since they aiso
provide defense in depth themselves, there is no need 10 apply additional regulatory requirements or
oversight 1o the nonsafety-related sysiems

PS53A



6) Reliance on Nonsafety-Related s in PRA

The NRC staff notes that nonsafety-related equipment may contribute significantly to preventing and |
mitigating severe accident core damage and o recover the plant after 2 severe accident. We agree that
the AP6(X) nonsafety-related systems reduce the poiential for events Jeading to core damage. The AP600
PRA sensitivity studies show the contribution of the nonsafety-related sysiems.

Core Damage Frequency (per year)

AP600 Typical Current Plant |
- Base case, al! systems 33E 7 ~1E-5101E4 ]
- Safety systems and DAS 26E -6 ~1E-4w1E-3
- Only safety systems 90E -6 ~1E-4w1E-3

The AP600 core damage frequencies are taken from the AP600 PRA for internal events at power found
in PRA section 80. The core damage frequencies for shutdown events and external events are even
smaller. In current plants, there are several risk significamt nonsafety-related features, including normal
pressurizer spray, CVCS auxiliary spray, pressurizer PORV and diverse 1&C actuation for ATWT. The
RCS depressurization equipment is most important for the CDF since this function must be performed to
be able to mitigate a SGTR. Also note that in current plants such nonsafety-related features credited in
the PRA do not typically have availability controls such as those proposed for the AP600.

The AP6OO is less sensitive 0 the availability of the nonsafety-related systems than for current plants,
The AP6OO fully complies with the NRC requirement that equipment which is important to prevent and
mitigate severe accidents need not be safety grade but should be designed for the service and eavironment
under which it is desired 10 function. As a result there is not a need 1o impose additional design
requirements or to extend formal regulatory oversight 1o such systems and equipment. Additionally, the :
APO(X) has an extremely robust containment which along with the associated passive containment cooling
systems, provides 2 markedly increased level of public safety even in the event of severe accident. :

The AP600 1s designed to achieve low risk of severe accidents, well within the NRC Safety Policy goals, .
without relying on nonsafety-related systems. Therefore, it is appropriate to treat these systems as !
nonsafety-related and 10 not require additional licensing requirements. :

7) Verification of Nonsafety-Relaed System Performance

The staff suggests that the SSAR should contain safety analysis that verifies that the nonsafety-related
active systems can not prevenl the operation of the passive safety-related systems.

The previous items have pointed out the nonsafety-related active systems are not required; 1o mitigate !
accidents, 10 maintain safe shuidown in the shornt or long term, or 10 meet the NRC safety goals.
Therefore their ability 1o prevent the passive safety-related systems from actuating should be performed
in design calculations, not in safety analvsis contained in the SSAR. We disagree with the approach set
forth by the staff in their draft policy paper,

B551A
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RECOMMENDATIONS

We recommend that the draft NRC position on the treatment of nonsafety-related systems in passive plants
be modified 1o accommodate the AP600 / ALWR design approach. This design approach is to design and
venfy the passive safety-related sysiems to meet the NRC Regulation and Safety Policy without reliance
on the nonsafety-related active systems.

This design approach is an essential element behind the advantages of the AP600, providing significant
improvements in public safety and at the same time providing significant improvements in plant operations
and cconomics. The specific methods of treating the AP6(0 nonsafety-related systems are identified in
the AP6(X) SSAR. We recommend that the NRC staff review these methods in conjunction with the
ALWR URD requirements, as an example of implementing the URD, 10 esiablish agreement on both the
AP600 design and on the URD reguirements.

UB55A
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 470.1

Westinghouse has proposed a new reactor accident source term in the SSAR to be used in evaluating the radiological
consequences of design basis accidents for the AP600 design. The SSAR references EPRI's "Passive ALWR Source
Term" paper, dated February 1991, that was submitted on the EPR] docket (Project No. 669) to provide techmical
Jjustification for EPRI's physically-based source term proposed in Chapter 5 of Volume 1l of the EPRI ALWR
Utility Requirements Document. In addition to the EPRI document, review NUREG-1465, "Accident Source Terms
for Light-Water Nuclear Power Plants,” that was 1ssued for public comment in June 1992, and provide the following
information:

a. List any deviations from the source term guidelines provided in NUREG-1463. Each deviation should be
supported by appropriate techmcal justification.

b. Describe the assumplions and parameters used in the assessment of the offsite and control room radiological
consequences due to design basis accidents (DBAs) and corresponding techmical justification for each
assumption and parameter used.

¢. Describe the fission product transport models and fission product remova! mechanisms within the
containment.

d. Describe how the post-LOCA pH of the water in the in-containment refueling water storage tank will be
controlled.

e. Provide the computer nput and output sheets showing computed offsite and control room doses.

f. Provide sample dose calculations for primary nuchdes in each chenucal species nuclide group to venfy the
computer outputs.

g. Provide the accident dose calculation code(s), along with the user’s manual, on 1BM P$-2 compatible 3.5"
computer disks.

Response:

2. The justification for the source term model used for the AP600 LOCA dose analysis is provided in DOE/ID-
10321, "Passive ALWR Source Term.” prepared by EPRI's Advanced Reactor Severe Accident Program
Source Term Group, February 1991,

b. The assumptions and parameters used in the LOCA dose analysis (SSAR Subsection 15.6.5.3) are defined
in Table 15.6.5-2. Many of the assumptions and parameters require no justification for use on the AP600
apphication since they are accepted values that bave been used in the analyses for many previous plant
licensing apphications or are simply AP600 design values, such as containment volume and main control
room pressurization air flow. A small number of parameters from Table 15.6.5-2 fall outside these two

470.11
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NRC REQUEST FOR ADDITIONAL INFORMATION

categonies. These are hsted below, together with a statement of the basis used for the selection of each
parameter.

Time to isolate purge line: This is set at 15 seconds to accommodate a valve closure ime of 10 seconds
plus 5 seconds for signal generation and margin.

Reactor coolant flow out of 3 inch break: The 2900 Ib/sec value was calculated to be the limiting flow
that could occur for the postulated 3-inch break, which is the size of the largest line not qualified for leak

before break.

of re jodi e : The 50 percent value bounds the calculated
ﬂuslnng fraction for bot reactor coolant. h conservuxwely assumes that all jodine in the flashed coolant
becomes airbomne.

Elemental jodine deposition removal coefficient: The value of 1.6 hrl was calculated using the
methodology defined in Section 6.5.2 of the SRP. This 1s discussed in Subsection 15.6.5.3.2.1.

DF limit for elemental iodine removal: The value of 200 is selected to be consistent with Section 6.5.2
of the SRP.

Removal coefficient for particulates: See the response to Q450.8.
DF linut for particulates removal: The value of 1000 is conservatively selected to reflect the potential for

resuspension of particulates 1n the containment.

Unfiltered air in-leakage from control room ingress and egress: See the response to Q450.2.

The remaming assumptions and parameters in Table 15.6.5-2 are either AP600 design parameters or typical
values that have been accepted for the LOCA analyses on many previous plants.

Consistent with past practice, the caloulation of site boundary doses is based on the first two hours of the
accident. The activity available for release to the environment during the first hour of this two-hour period
1s the activity from the pnmary coolant. The release of activity from the core to the containment begins at
one hour into the accident.

. The fission product transport model used for the design basis LOCA analysis 1s that the activity released to
the containment atmosphere 1s assumed 1o be uniformly mixed. The airborne elemental 10dine activity is
subject to deposition removal. The particulate activity s subject to removal processes including
agglomeration, diffusiophoresis, thermophoresis, and sedimentation; these different processes are combined
to form the overall particulate removal coefficients. The airborne activity is released to the environment at
the design basis containment leak rate (After 24 hours, 1t is assumed that the leak rate is reduced to half of
the design basis containment leak rate.) Activity released from the containment is assumed to be released
at ground level. No credit is taken for elevated releuse of any activity that enters the annulus between the
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Question 470.2

The reactor accidents selected in Chapter 15 of the SSAR are generally consistent with the postulated design basis
accidents described in Chapter 15 of the SRP. The reactor accidents that are unique to the APG00 design are
included in Appendix L, "Severe Accident and Fission Product Source Term Analysis,” and Appendix M, "Dose
Evaluation Methodology,” of Volume 3 of the probabilistic risk assessment for the AP600 submitted on June 26,
1992. The offsite radiclogical consequences due to these reactor acoidents unigue to the AP600 design were
analyzed using the MELCOR Accident Consequence Code System (MACCS). Reanalyze these unique reactor
accidents using the source term guidelines provided in NUREG-1465 for the assessment of the offsite radiological
consequences for the AP600. The results of these analyses should be included in Chapter 15 of the SSAR.

Response:

The accidents addressed in the AP600 PRA are not design basis accidents and are not appropriate for inclusion in
Chapter 15 of the SSAR. Additionally, the use of the source term from draft NUREG-1465 is not appropnate to
the analysis of the spectrum of severe accidents addrossed in the AP600 PRA. The severe accident analysis
methodology includes generation of source terms specific to each class of events, whereas the sousce term presented
in draft NUREG-1465 1s "representative of the mean or average release fractions associated with a group of accident
sequences typifying a complete core melt.”

The offsite consequences from a severe accident event can vary widely, depending on many factors such as the
extent of corz damage, whether there 1s core-concrete mteraction or loss of containment function, Therefore, the
offsite consequences should be viewed in conjunction with their probability of occurrence, In the AP600 PRA, the
fission product releases from severe accidents are binned into several release categones based on the similanities
in the timing, magnitude, and type of fission products released to the environment. The characteristics of the fission
products associated with the vanious release categones, also called source terms, are established by analyzing the
severe accident progression in a realistic manner, without introducing additional conservatism. The offsite
consequences are evaluated using the caloulated source terms.  This approach is consistent with the past PRA
approach to severe accident radiological consequences.

PRA/SSAR Revision: NONE
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NRC REQUEST FOR ADDITI VAL INFORMATION

containment shell and the shield building. Also, ne credit is taken for deley of releases during passage
through the auxiliary building or for removal processes during that passage.

The fission product removal mechanisms are addressed in the response to Q450.8.

. The passive core cooling system provides the required pH control for the emergency core cooling water

inventory in containment to support radionuchide retention dunng conditions with high radioactivity in
containment and to prevent corrosion of equipment in containment during long-term floodup conditions.

The safety-related pH adjustment tank provides sodium hydroxide solution to the floodup volumnes adjacent
to the two containment recirculation screens and maintains the pH of the containment recirculation inventory
from 7.0 10 9.5, as described in SSAR Section 6.3. See the responses to Q281.3 and Q281.5 for additional
information on pH control for the emergency core cooling water inventory.

The addition of sodium hydroxide to the emergency core cooling water inventory 1s not required for jodine
removal except in severe acaident condiions with significant core damage. Core damage is not expected
dunng the range of design basis LOCA events analyzed for the AP600. High radioactivity in containment
would aecur only following significant core damage.

As discussed in the response 10 Q720.21, during severe accident conditions the IRWST is manually drained
to the reactor vessel cavity, where it mixes with the emergency core cooling water in the containment
recirculation screen areas. Therefore, for iodine radionuchde retention, pH control of the makeup water
in the IRWST is automatically controlled by the pH adjustment tank after the IRWST is drained to
containment during severe accidents.

Control of the emergency core cooling water pH is also required to help prevent corrosion of equipment in
containment during long-term floodup conditions. In general, following events where the containment floods
up without high containment radiation levels, the pH adjustment tank is manually actuated only if the plant
recovery from floodup is extended.

ef.g.  These requests go beyond the level of material 1o be provided as part of the AP600 design certification

application. In accordance with past practice, this type of material is available for review by the NRC
at the applicant’s offices.
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