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SUBJECT: NuScale Power, LLC Response to NRC Request for Additional Information No.
166 (eRAI No. 8958) on the NuScale Design Certification Application

REFERENCE: U.S. Nuclear Regulatory Commission, "Request for Additional Information No.
166 (eRAI No. 8958)," dated August 12, 2017

The purpose of this letter is to provide the NuScale Power, LLC (NuScale) response to the
referenced NRC Request for Additional Information (RAI).

The Enclosure to this letter contains NuScale's response to the following RAI Question from
NRC eRAI No. 8958:

03.09.06-26

This letter and the enclosed response make no new regulatory commitments and no revisions to
any existing regulatory commitments.

If you have any questions on this response, please contact Marty Bryan at 541-452-7172 or at
mbryan@nuscalepower.com.

Sincerely,

Zackary W. Rad
Director, Regulatory Affairs
NuScale Power, LLC

Distribution: Gregory Cranston, NRC, OWFN-8G9A
Samuel Lee, NRC, OWFN-8G9A
Marieliz Vera, NRC, OWFN-8G9A

Enclosure 1: NuScale Response to NRC Request for Additional Information eRAI No. 8958

Zackary W. Rad
Director Regulatory Affairs
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 8958
Date of RAI Issue: 08/12/2017

NRC Question No.: 03.09.06-26

The NRC specified its policy for new reactors with passive emergency cooling systems in
several Commission papers and staff memoranda, such as SECY-93-087, SECY-94-084, and
SECY-95-132, with their applicable SRMs, and an NRC staff public memorandum dated July
25, 1995.  For example, SECY-93-087 states that passive reactor designs include nonsafety-
grade active systems to provide defense-in-depth capabilities for reactor coolant makeup and
decay heat removal that serve as the first line of defense in the event of transients or plant
upsets to reduce challenges to the passive systems.  SECY-93-087 states that uncertainties
remain concerning the performance of the unique passive features and the overall performance
of core and containment heat removal because of a lack of a proven operational performance
history.  SECY-93-087 indicates that the staff’s review of passive designs requires an evaluation
of not only the passive safety systems, but also the functional capability and availability of the
active nonsafety systems to provide significant defense-in-depth and accident and core damage
prevention capability.  These nonsafety-related active systems are commonly referred to as
Regulatory Treatment of Non-Safety Systems (RTNSS) equipment.

FSAR Tier 2, Section 19.3 asserts that there is no RTNSS equipment in the NuScale Power
Plant design.  However, NuScale FSAR Tier 2, Section 3.9.6.6, “Augmented Valve Testing
Program,” states that components not required by ASME OM Code, ISTA-1100, but with
augmented quality requirements similar to ISTA-1100 are included in an augmented IST
program.  Section 3.9.6.6 states that components not meeting ISTA-1100 but having
augmented requirements for the nonsafety-related functions are included in the augmented IST
program and tested to the intent of the OM Code commensurate with their augmented
requirements.  NuScale FSAR Tier 2, Table 3.9-24, “NuScale Power Plant Augmented Inservice
Testing Plan,” Table 3.9-25, “Example Augmented Inservice Testing Valve Program – Chemical
and Volume Control System,” and Table 3.9-26, “Example Augmented Inservice Testing Valve
Program – Reactor Coolant System,” provide examples of the planned augmented IST program.
 Further, the staff has prepared other RAIs regarding RTNSS equipment that could provide
information applicable to the NRC review of this FSAR section.

Identify the active pumps and valves that are within the scope of the Commission papers for
active nonsafety-related systems that provide the first line of defense for the passive emergency
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cooling system.  Describe the provisions to be applied to provide assurance of the capability of
those pumps and valves to perform their intended functions.  Describe the augmented IST
program for the applicable pumps and valves to clarify the statement in NuScale FSAR Tier 2,
Section 3.9.6.6 that the components will be tested to the intent of the ASME OM Code.

NuScale Response:

There are no active pumps or valves that are within the scope of the Commission papers
(SECY-93-087, SECY-94-084, and SECY-95-132) for active nonsafety-related systems that
provide the first line of defense for the passive emergency cooling system in the NuScale
design. None of the valves listed in Tier 2 FSAR Tables 3.9-25 meet the criteria of ISTA-1100.
None of the listed valves perform a safety-related mission. The listed valves had either a BDBE
function, or met a RG 1.26 function for Code break.

Therefore, there is no need for an augmented valve testing program. Tier 2, FSAR Section
3.9.6.6 and Tables 3.9-24, 3.9-25 and 3.9-26 have been deleted.

Impact on DCA:

The FSAR has been revised as described in the response above and as shown in the markup
provided in this response.
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problems identified during testing are evaluated for generic applicability to the 
entire NuScale Power Plant.

3.9.6.3.7 Inservice Testing Program for Manually Operated Valves

There are no manually-operated safety-related valves in the NuScale Power Plant 
design which perform a specific function identified in ASME OM code Subsection 
ISTA-1100.

3.9.6.3.8 Inservice Testing Program for Explosively Activated Valves

The NuScale Power Plant design does not utilize explosive valves.

3.9.6.4 Inservice Testing Program for Dynamic Restraints

The NuScale Power Plant design does not utilize dynamic restraints.

3.9.6.5 Relief Requests and Alternative Authorizations to the OM Code

In the event that compliance with ASME OM Code is impractical, a relief request from 
the code will be submitted in accordance with 10 CFR 50.55a. The relief request will 
identify the applicable code requirements, describe alternative testing methods and 
explain why compliance is impractical. The request will provide a specific schedule for 
implementation of the relief request and justify the request for relief from the ASME 
OM Code. 

No relief requests to the ASME OM Code are anticipated for the NuScale Power Plant 
design. For the purpose of the ISI Program, a Plant or Unit is what is defined by a 
"single" license issued by the governing regulatory authority. A plant or unit may 
consist of multiple "reactors" as long as the reactors are defined in a single license. The 
NuScale Power Plant consists of up to 12 NuScale Power Modules (NPMs) licensed 
under a single operating License. Therefore, a single IST program is used and is 
adjusted as each new NPM train is constructed and exposed to nuclear heat. This 
approach may be submitted as an Alternative to the Code upon development of the 
IST Program.

COL Item 3.9-7: Where the NuScale definition of Modes of Operation differ from those defined in 
the ASME OM Code, an Alternative may be provided to reconcile the terminology. 
A COL applicant that reference the NuScale Power Plant design certification will 
generate any relief request(s) needed as part of the Inservice Testing Program 
Document.

RAI 03.09.06-26

3.9.6.6 Augmented Valve Testing Program

RAI 03.09.06-26
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Components not required by ASME OM Code, Subsection ISTA-1100, but with 
augmented quality requirements similar to ISTA-1100 are included in an augmented 
inservice testing program. These components were identified by the DRAP. 

RAI 03.09.06-26

The DRAP process identifies functions requiring augmented quality requirements to 
provide greater assurance that the supporting components will perform their intended 
function when called upon. The DRAP considered the GDC and other select 10 CFR 50 
regulations to identify safety significant functions. The augmented quality components 
identified as part of the DRAP process were reviewed for inservice test applicability. 
Those components meeting the definition of ISTA-1100 were included in the IST 
program. Components not meeting ISTA-1100 but having augmented requirements 
for the nonsafety-related functions are included in the augmented IST program. These 
components will be tested to the intent of the OM Code commensurate with their 
augmented requirements. The augmented IST plan is presented in Table 3.9-24 
through Table 3.9-26 and includes valves in the following systems:

RAI 03.09.06-26
• chemical and volume control system

• condensate and feedwater system

• reactor coolant system 

RAI 03.09.06-26

Testing and assessment of valves within the augmented IST program meet the intent 
of Subsection ISTC. The NuScale augmented IST Plan includes 96 total valves (8 valves 
per NPM) divided into four valve groups as follows:

• two CVCS Class 3 boundary active pneumatically operated valves per NPM (24 
valves total)

• two CVCS Class 3 boundary nozzle check valves per NPM (24 valves total)

• one RCS nozzle check valve inside containment (excess flow valve installed in 
reverse) per NPM (12 valves total)

• three RCS excess flow check valves inside containment per NPM (36 valves total)

3.9.7 References

3.9-1 American Society of Mechanical Engineers, Boiler and Pressure Vessel Code, 
2013 Edition No Addenda, Section III, "Rules for Construction of Nuclear Facility 
Components" and applicable addenda, New York, NY. 

3.9-2 American Society of Mechanical Engineers, Boiler and Pressure Vessel Code, 
2013 Edition No Addenda, Section XI, "Rules for Inservice Inspection of Nuclear 
Facility Components," New York, NY.

3.9-3 American Society of Mechanical Engineers, OM-2012 "Standards and Guides for 
Operation and Maintenance of Nuclear Power Plants," New York, NY, 2012.
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Table 3.9-24: Example - NuScale Power Plant Augmented Inservice Testing PlanNot Used

1. General Information
1.1 Introduction

The example augmented inservice testing plan, hereafter referred to as the augmented IST plan, has been prepared to summarize the test program for certain 
components identified as part of NuScale's DRAP. This augmented testing plan is applicable to NuScale Power Plant modules 1 through 12.

1.2 Code Edition
This example augmented IST plan meets specific aspects of the ASME OM Code 2012 as endorsed by 10 CFR 50.55a, based on the augmented quality requirements of 
the component as defined by NuScale's DRAP.

1.3 Dates of Test Interval
The preservice test and preservice test period will be defined by each individual reactor module as it is placed into service. Preservice testing is performed to verify the 
augmented quality requirement.
The 10-year examination and test interval for the augmented IST plan will follow that of the IST plan. 

2. Scope
The scope of the augmented IST plan is derived from the requirements for important functions that are met by components having augmented quality requirements 
that shall meet specific aspects of the ASME OM Code 2012 Edition as endorsed by 10 CFR 50.55a(f)(4).
Valve augmented IST is consistent with ASME OM, Subsection ISTC, Appendix I and Appendix II as modified by the expert panel review. The valves selected for inclusion 
in this augmented testing plan are those active or passive valves and pressure relief devices (and their actuating and position indicating systems) that are required to 
perform a specific augmented function during a design basis or beyond-design-basis event:
a. in shutting down a reactor to the safe shutdown condition, or
b. in maintaining the safe shutdown condition, or
c. in mitigating the consequences of an accident
Excluded from this testing plan are
a. valves used only for operating convenience such as vent, drain, instrument and test valves
b. valves used only for system control, such as pressure regulating valves
c. valves used only for system or component maintenance
d. skid-mounted valves that are tested as part of the major component
e. Category A and Category B Safety and relief valves, which are excluded from the requirements of ISTC 3700 and ISTC 3500 valve testing requirements.
Further, the valve actuating system test scope does not include external control and protection systems responsible for sensing plant conditions and providing signals 
for valve operation.
The nonsafety-related valves that have augmented quality requirements in the scope of this testing plan were identified by expert panel review.

3. Valve Testing Table Format
Detailed information and testing requirements for the valves included in the augmented IST plan are summarized in tables. A separate table has been prepared for each 
plant system which contains valves within the scope of the plan. These systems are:
• the chemical and volume control system
• the condensate and feedwater system
• the reactor coolant system

4.  Abbreviations
Abbreviations used in the following tables are defined in Table 3.9-16.
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Table 3.9-25: Example Augmented Inservice Testing Valve Program - Chemical and Volume Control SystemNot Used

Valve Number Risk 
Ranking

Size Code 
Class

Category Function Safety 
Function 
Position

Test Parameters and Schedule Remarks
Leak 
Test

Exercise 
Test

Fail Safe 
Test

Position 
Verification 

Test
GROUP 1: Ball valve / air-operated
CVC-AOV-0339 LOW 2 3 A A C LTJ

(1)
MT/3MO FC/3MO PIT/ 2YR Containment isolation

GROUP 2: Globe valve / solenoid operated
CVC-AOV-0406 LOW 1/2 3 A A C LTJ

(1)
MT/3MO FC/3MO PIT/ 2YR Containment isolation

GROUP 3: Nozzle check valve
CVC-CKV-0352 LOW 2 1/2 3 A/C A C LTJ

(1)
CV/24MO
DD/24MO 

(2)

N/A N/A Containment isolation 

CVC-CKV-0353 LOW 2 3 A/C A C LTJ
(1)

CV/24MO
DD/24MO 

(2)

N/A N/A Containment isolation 

Notes:
1. These valves provide a defense-in-depth function to containment isolation valves in accordance with Regulatory Guide 1.26 for a Quality Group C/D class break. These 

valves have specific leakage criteria similar to containment isolation valves, but are not considered part of the containment isolation boundary.
2. ISTC-3550 Valve in regular use - This valve operates in the course of reactor module operation at a frequency that satisfies the requirements of the IST plan.
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Table 3.9-26: Example Augmented Inservice Testing Valve Program - Reactor Coolant SystemNot Used

Valve Number Risk 
Ranking

Size Code 
Class

Category Function Safety 
Function 
Position

Test Parameters and Schedule Remarks
Leak 
Test

Exercise 
Test

Fail Safe 
Test

Position 
Verification 

Test
GROUP 4: Nozzle check valve 
RCS-CKV-0332 LOW 2 1 C A C N/A CV/8YR

(1)
N/A N/A Reactor coolant pressure 

boundary, containment 
isolation
(beyond-design-basis)

GROUP 5: Excess flow nozzle check valve
RCS-CKV-0323 LOW 2 1 C A C N/A CVD/8YR

(1)
N/A N/A Reactor coolant pressure 

boundary, containment 
isolation
(beyond-design-basis)

RCS-CKV-0333 LOW 2 1 C A C N/A CVD/8YR
(1)

N/A N/A Reactor coolant pressure 
boundary, containment 
isolation
(beyond-design-basis)

RCS-CKV-0400 LOW 2 1 C A C N/A CVD/8YR
 (1)

N/A N/A Reactor coolant pressure 
boundary, containment 
isolation
(beyond-design-basis)

Notes:
1. These valves are tested once every eight years on a staggered test basis. The excess flow closure function cannot be performed. Flow required is in excess of system 

capability as it is required to simulate pressurized pipe rupture outside containment with failure of both containment isolation valves; therefore, a valve disassembly 
examination is performed pursuant to ISTC-5221(c)(4).




