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Document Control Desk
Washington, D.C. 20555-0001

Subject: Response to Portion of NRC Request for Additional Information
Letter No. 124 Related to ESBWR Design Certification Application
- Mechanical Systems and Components - RAI Numbers 3.9-178,
3.9-180 through 3.9-196 and - Environmental Qualification of
Mechanical and Electrical Equipment - RAI Number 3.11-19

The purpose of this letter is to submit the GE Hitachi Nuclear Energy (GEH)
response to the U.S. Nuclear Regulatory Commission (NRC) Request for
Additional Information (RAI) originally transmitted via the Reference 1 letter. The
GEH response to RAI Numbers 3.9-178, 3.9-180 through 3.9-196 and 3.11-19
are addressed in Enclosure 1.

If you have any questions or require additional information, please contact me.

Sincerely,

. Kinsey
Vice President, ESBWR Licensing
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Reference:

1. MFN 08-029, Letter from U.S. Nuclear Regulatory Commission to Mr.
Robert E. Brown, Senior Vice President, Regulatory Affairs, GE-Hitachi
Nuclear Energy Americas, LLC, Request For Additional Information Letter
No. 124 Related To ESBWR Design Certification Application, dated
January 14, 2008.

Enclosure:

1 Response to Portion of NRC Request for Additional Information Letter No.
124 Related to ESBWR Design Certification Application - Mechanical
Systems and Components - RAI Numbers 3.9-178, 3.9-180 through 3.9-
196 and - Environmental Qualification of Mechanical and Electrical
Equipment - RAI Number 3.11-19.

cc: AE Cubbage
DH Hinds
GB Stramback
RE Brown
eDRF

USNRC (with enclosure)
GEH/Wilmington (with enclosure)
GEH/San Jose (with enclosure)
GEH/Wilmington (with enclosure)
0000-0080-2205 and 0000-0080-2214



Enclosure 1

MFN 08-131

Response to Portion of NRC Request for

Additional Information Letter No. 124

Related to ESBWR Design Certification Application

Mechanical Systems and Components

RAI Numbers 3.9-178, 3.9-180 through 3.9-196

And

Environmental Qualification of Mechanical and Electrical
Equipment

RAI Number 3.11-19
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NRC RAI 3.9-178

NRC Summary:
Valve design-basis capability verification

NRC Full Text:
Section 3.9.3.5, "Valve Operability Assurance," discusses operability assurance of
active Code valves, including the actuator, and states that safety-related valves are
qualified by testing and analysis. The American Society of Mechanical Engineers
(ASME) has prepared ASME Standard QME- 1-2007, "Qualification of Active Mechanical
Equipment Used in Nuclear Power Plants," to incorporate lessons learned from nuclear
power plant operation and research programs for the design and qualification of the
capability of valves (including power-operated valves, check valves, and pressure relief
valves) to perform their design-basis functions. The NRC staff is proposing a revision to
RG 1.100 to address ASME QME-1-2007. GEH is requested to revise the DCD to
incorporate lessons learned for the functional qualification of valves used in nuclear
power plants, such as through reference to ASME Standard QME- 1-2007.

GEH Response

DCD Section 3.9.3.5 will be revised to discuss functional qualification of valves used in
the ESBWR.

DCD Impact

DCD Tier 2, Section 3.9.3.5 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-180

NRC Summary:
MOV tests

NRC Full Text:
Paragraph a, Active Motor Operated Valve Tests, under Item (1), Power Operated
Valve Exercise Tests, in Subsection 3.9.6.1.5, "Specific Valve Test Requirements,"
states that inservice operability testing of active MOVs relies on nonintrusive diagnostic
techniques to permit periodic assessment of the valve's ability to perform its safety-
related function during design-basis conditions. GEH is requested to discuss its intent
regarding reference to "nonintrusive diagnostic techniques" and the justification for the
use of such techniques.

GEH Response

The text of paragraph a will be deleted since there are no motor-operated valves with an
active safety function in the ESBWR design. DCD Revision 4, Tier 2, Table 3.9-8 listed
four valves with motor-operators. The operator types on these four valves are being
changed, as shown in the response to RAI 3.9-159 S01, which was submitted to the
NRC on February 11, 2008 under MFN 08-109.

DCD Impact

DCD Tier # 2, Section 3.9.6.1.5 will be revised in Revision 5 as noted in the attached
markup.



MFN 08-131 Page 3 of 19
Enclosure 1

NRC RAI 3.9-181

NRC Summary:
Reference to ASME Code Case OMN- 1 on MOV testing

NRC Full Text:
Paragraph a) under Item (1) in Subsection 3.9.6.1.5 states that ASME Code Case
OMN-1, Revision 1, will be used to develop test frequencies. GEH is requested to
revise the DCD to specify that the use of ASME Code Case OMN-1, Revision 1 will be
subjected to relief request if necessary.

GEH Response

The text of paragraph a) will be deleted since there are no motor-operated valves with
an active safety function in the ESBWR design. DCD Revision 4, Tier 2, Table 3.9-8
listed four valves with motor-operators. The operator types on these four valves are
being changed, as shown in the response to RAI 3.9-159 S01, which was submitted to
the NRC on February 11, 2008 under MFN 08-109.

DCD Impact

DCD Tier # 2, Section 3.9.6.1.5 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-182

NRC Summary:
MOV risk ranking guidance

NRC Full Text:
The bullet titled "Risk Ranking" in Paragraph a under Item (1) in Subsection 3.9.6.1.5
states that guidance for MOV risk ranking is outlined in the Joint Owners' Group (JOG)
MOV Periodic Verification Program Summary (MPR-2524-A). GEH is requested to
revise the DCD to indicate that the NRC staff review of MPR-2524-A is described in a
safety evaluation dated September 25, 2006.

GEH Response

The text of paragraph a will be deleted since there are no motor-operated valves with an
active safety function, in the ESBWR design. DCD Revision 4, Tier 2, Table 3.9-8 listed
four valves with motor-operators. The operator types on these four valves are being
changed, as shown in the response to RAI 3.9-159 S01, which was submitted to the
NRC on February 11, 2008 under MFN 08-109.

DCD Impact

DCD Tier # 2, Section 3.9.6.1.5 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-183

NRC Summary:
Ambient temperature consideration in MOV functional margin

NRC Full Text:
The second paragraph under the bullet titled "Functional Margin" in Paragraph a) under
Item (1) in Subsection 3.9.6.1.5 does not indicate that ambient temperature effects need
to be considered in determining the motor actuator capability. GEH is requested to
include ambient temperature in the list of considerations for MOV capability when
determining functional margin.

GEH Response

The text of paragraph a will be deleted since there are no motor-operated valves with an
active safety function in the ESBWR design. DCD Revision 4, Tier 2, Table 3.9-8 listed
four valves with motor-operators. The operator types on these four valves are being
changed, as shown in the response to RAI 3.9-159 S01, which was submitted to the
NRC on February 11, 2008 under MFN 08-109.

DCD Impact

DCD Tier # 2, Section 3.9.6.1.5 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-184

NRC Summary:
Application of Generic Letter 96-05 and Joint Owners Group Program on MOV Periodic
Verification

NRC Full Text:
The third paragraph under the bullet titled "Functional Margin" in Paragraph a under
Item (1) in Subsection 3.9.6.1.5 states that the MOV Program utilizes guidance from GL
96-05 and the JOG MOV Periodic Verification study, MPR 2524-A. GEH is requested to
revise the DCD to state that, the IST and MOV programs will implement GL 96-05 and
the JOG program as discussed in the NRC safety evaluation dated September 25,
2006.

GEH Response

The text of paragraph a will be deleted since there are no motor-operated valves with an
active safety function in the ESBWR design. DCD Revision 4, Tier 2, Table 3.9-8 listed
four valves with motor-operators. The operator types on these four valves are being
changed, as shown in the response to RAI 3.9-159 S01, which was submitted to the
NRC on February 11, 2008 under MFN 08-109.

DCD Impact

DCD Tier # 2, Section 3.9.6.1.5 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-185

NRC Summary:
MOV design-basis capability verification

NRC Full Text:
The paragraph titled "Design Basis Verification Test" in Paragraph a under Item (1) in
Subsection 3.9.6.1.5 states, prior to power operation, a design-basis verification test is
performed upon each MOV to verify its capability to meet the safety-related design-
basis requirements. The verification of design-basis capability needs to be
accomplished for each safety-related MOV as part of the design and qualification
process prior to installation of the MOV in the nuclear power plant. For example, ASME
has prepared ASME Standard QME-1-2007, "Qualification of Active Mechanical
Equipment Used in Nuclear Power Plants," to incorporate lessons learned from nuclear
power plant operation and research programs for the design and qualification of the
capability of power operated valves to perform their design-basis functions. The NRC
staff is proposing a revision to RG 1.100 to address ASME QME-1-2007. GEH is
requested to revise the DCD to indicate the need to verify the design basis capability of
safety-related MOVs as part of the design and qualification process prior to installation
(such as through application of ASME Standard QME- 1-2007).

GEH Response

The text of paragraph a will be deleted since there are no motor-operated valves with an
active safety function in the ESBWR design. DCD Revision 4, Tier 2, Table 3.9-8 listed
four valves with motor-operators. The operator types on these four valves are being
changed, as shown in the response to RAI 3.9-159 S01, which was submitted to the
NRC on February 11, 2008 under MFN 08-109.

DCD Impact

DCD Tier # 2, Section 3.9.6.1.5 will be revised in Revision 5 as noted in the attached
markup.



MFN 08-131 Page 8 of 19
Enclosure 1

NRC RAI 3.9-186

NRC Summary:
MOV design-basis capability testing

NRC Full Text:
The paragraph titled "Design Basis Verification Test" in Paragraph a under Item (1) in
Subsection 3.9.6.1.5 states that the MOV test is performed at conditions that are as
close to design-basis conditions as practicable. GEH is requested to revise the DCD to
indicate that where design conditions cannot be achieved the design-basis capability of
the MOV will need to be justified by analytical means based on the functional
qualification program and extrapolation of test data.

GEH Response

The text of paragraph a will be deleted since there are no motor-operated valves with an
active safety function in the ESBWR design. DCD Revision 4, Tier 2, Table 3.9-8 listed
four valves with motor-operators. The operator types on these four valves are being
changed, as shown in the response to RAI 3.9-159 S01, which was submitted to the
NRC on February 11, 2008 under MFN 08-109.

DCD Impact

DCD Tier # 2, Section 3.9.6.1.5 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-187

NRC Summary:
Consideration of uncertainties in MOV functional margin and periodic test intervals

NRC Full Text:
The paragraph titled 'Active MOV Test Frequency Determination" in Paragraph a) under
Item (1) in Subsection 3.9.6.1.5 states that the ability of a valve to meet its design-basis
functional requirements (i.e., required capability) is verified during the design-basis
verification test and that the preservice test measures the valve's actual actuator output
capability. This information is then used to determine a periodic test interval that is
compared to the valve's historical data to verify that any potential valve degradation
would not reduce the functional margin to less than zero. GEH is requested to revise
the DCD to indicate that uncertainties need to be included in the output and required
capabilities when determining functional margin. GEH is also requested to address the
determination of potential valve degradation when historical data for the specific valve
would not be available at initial plant operation. For example, the JOG Program on
MOV Periodic Verification includes provisions for consideration of potential degradation
for various valve types.

GEH Response

The text of paragraph a will be deleted since there are no motor-operated valves with an
active safety function in the ESBWR design. DCD Revision 4, Tier 2, Table 3.9-8 listed
four valves with motor-operators. The operator types on these four valves are being
changed, as shown in the response to RAI 3.9-159 S01, which was submitted to the
NRC on February 11, 2008 under MFN 08-109.

DCD Impact

DCD Tier # 2, Section 3.9.6.1.5 will be revised in Revision 5 as noted in the attached
markup.



MFN 08-131 Page 10 of 19
Enclosure 1

NRC RAI 3.9-188

NRC Summary:
Other power-operated valve (POV) testing

NRC Full Text:
Paragraph b, Other Power-Operated Valve Operability Tests, under Item (1) in
Subsection 3.9.6.1.5 states that Power-Operated Valves other than active MOVs are
exercised quarterly in accordance with ASME OM ISTC. GEH is requested to revise
the DCD to address the implementation of Regulatory Issue Summary 2000-003,
"Resolution of Generic Safety Issue 158: Performance of Safety-Related Power-
Operated Valves Under Design Basis Conditions."

GEH Response

As discussed in the response to RAI 3.9-189, this paragraph will be deleted from the
DCD since quarterly stroking of power-operated valves is covered in Section 3.9.6.1.4,
paragraph (1), and design basis verification testing is covered by Section 3.9.3.5.2.
Regulatory Issue Summary (RIS) 2000-003 informed the industry of the closure of
Generic Safety Issue (GSI) 158, "Performance of Safety- Related Power-Operated
Valves Under Design Basis Conditions," and of the NRC staff's intent to continue to
monitor activities associated with verification of power-operated valve capability. The
RIS also discusses some performance issues and industry initiatives related to air-
operated valves (AOVs), and discusses a "voluntary initiative" to establish a program to
ensure AOVs are designed and set up to perform their intended functions. The RIS
mentions the Joint Owners' Group (JOG) AOV Program and the NRC's comments on
the JOG AOV Program Document, and also provides a list of attributes of a successful
AOV program. However, the RIS requires no actions or written responses.

AOVs in the ESBWR will be functionally qualified to perform their intended function(s)
as discussed in the response to RAI 3.9-178. This functional qualification will address
some of the successful program attributes in Attachment 1 of RIS 2000-003, for
example, thrust/torque prediction methods will incorporate lessons learned from industry
efforts, valve weak links will be determined and diagnostic testing will be performed.
However, establishment of a voluntary AOV program in response to RIS 2000-003 is
the decision and responsibility of the plant license holder. Since such a program is not
a regulatory requirement, a COL holder item is not included in the DCD.

DCD Impact

No DCD changes will be made in response to this RAI. DCD Tier #2, Section 3.9.6.1.5
will be revised in Revision 5 as noted in the response to RAI 3.9-189.
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NRC RAI 3.9-189

NRC Summary:
Other POV design basis capability verification

NRC Full Text:
The paragraph titled "Design Basis Verification Test" in Paragraph b under Item (1) in
Subsection 3.9.6.1.5 states, prior to power operation, a design-basis verification test is
performed upon each Power-Operated Valve (POV) to verify its capability to meet the
safety-related design-basis requirements. As discussed with regard to MOVs, the
verification of design-basis capability needs to be accomplished for each safety-related
POV as part of the design and qualification process prior to installation of the POV in
the nuclear power plant. GEH is requested to revise the DCD to indicate the need to
verify the design-basis capability of safety-related POVs as part of the design and
qualification process prior to installation (such as through application of ASME Standard
OME-1-2007).

GEH Response

Paragraph b under Item (1) in Subsection 3.9.6.1.5 will be deleted. Quarterly stroking of
power-operated valves is covered in Section 3.9.6.1.4, paragraph (1), and design basis
verification testing is covered by Section 3.9.3.5.2. The response to RAI 3.9-178
revises DCD Tier 2, Section 3.9.3.5, to clarify that valves are functionally qualified to
perform their required functions as part of "Valve Operability Assurance," using QME-1-
2007 as guidance.

DCD Impact

DCD Tier # 2, Section 3.9.6.1.5 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-190

NRC Summary:
PO V design-basis capability test

NRC Full Text:
The paragraph titled "Design Basis Verification Test" in Paragraph b under Item (1) in
Subsection 3.9.6.1.5 states that the POV test is performed at conditions that are as
close to design-basis conditions as practicable. GEH is requested to revise the DCD to
indicate, where design conditions cannot be achieved, the design-basis capability of the
POV will need to be justified by analytical means based on the functional qualification
program and extrapolation of test data.

GEH Response

Paragraph b under Item (1) in Subsection 3.9.6.1.5 will be deleted, as discussed in the
response to RAI 3.9-189. Qualification of mechanical equipment, as discussed
elsewhere in the DCD (e.g., Section 3.10) allows qualification by a combination of
testing and analysis. Section 3.10.2.3 addresses extrapolation of dynamic loading
conditions.

DCD Impact

DCD Tier # 2, Section 3.9.6.1.5 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-191

NRC Summary:
NRC RG 1. 192 on ASME OM Code Cases

NRC Full Text:
The second paragraph in Section 3.9.6.6, "10 CFR 50.55a Relief Requests and Code
Cases," refers to RG 1. 147 with regard to NRC staff acceptance of ASME OM Code
Case OMN- 1. This reference should be to RG 1.192 for ASME OM Code Cases.

GEH Response

This paragraph will be deleted. OMN-1 is not utilized for the ESBWR since there are no
motor-operated valves with an active safety function in the ESBWR design.

DCD Impact

DCD Tier # 2, Section 3.9.6.6 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-192

NRC Summary:
IST program 120-month interval

NRC Full Text:
Section 3.9.6.7, "Inservice Testing Program Implementation," states that the duration of
each 120-month test interval may be modified by as much as one year as allowed by
the Code. ISTA-3120, "Inservice Test Interval," in the ASME OM Code-2004 states in
paragraph (d) states that adjustments shall not cause successive intervals to be altered
by more than one year from the original pattern of intervals. Therefore, if the COL
Holder extends an IST Program interval by one year, then successive intervals cannot
exceed 10 years unless the interval is decreased to allow the original pattern of intervals
to be achieved. GEH is requested to revise the DCD to include the additional Code
provision with respect to modifying the IST Program interval.

GEH Response

DCD Tier #2, Section 3.9.6.7 will be revised to include the additional Code provision
with respect to modifying the IST Program interval.

DCD Impact

DCD Tier # 2, Section 3.9.6.7 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-193

NRC Summary:
POV design-basis capability

NRC Full Text:
The first paragraph in Section 3.9.6.8, "Non-Code Power Testing of Other Operated
Valve Testing," states that active POVs are tested to verify that the valve opens and
closes under static and design conditions. Where design conditions cannot be
achieved, Section 3.9.6.8 states that testing is performed at the maximum achievable
dynamic conditions. GEH is requested to revise the DCD to indicate, where design
conditions cannot be achieved, the design-basis capability of the POV will need to be
justified by analytical means based on the functional qualification program and
extrapolation of test data.

GEH Response

Section 3.9.6.8 will be revised to clarify the purpose and scope of power-operated valve
pre-operational. testing. Pre-operational testing is not intended to verify operator
capability; verification of operator capability is performed as part of designing and
qualifying the equipment. The pre-operational testing will verify the valve is set up
properly, consistent with its documented qualification, and will typically be performed
under static (no pressure or flow) conditions.

DCD Impact

DCD Tier #2, Section 3.9.6.8 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-194

NRC Summary:
POV test parameters

NRC Full Text:
The first paragraph in Section 3.9.6.8 lists critical parameters to be measured during
POV testing. If Section 3.9.6.8 only applies to POVs other than MOVs, GEH is
requested to clarify the relationship between Section 3.9.6.8 and paragraph b under
Item (1) in Subsection 3.9.6.1.5.

GEH Response

Paragraph b under Item (1) in Section 3.9.6.1.5 will be deleted as discussed in the
response to RAI 3.9-189, and Section 3.9.6.8 will be revised as discussed in the
response to RAI 3.9-193, to clarify the pre-operational testing that will be performed and
to clarify the purpose and scope of the testing.

DCD Impact

DCD Tier #2, Sections 3.9.6.8 and 3.9.6.1.5 will be revised in Revision 5 as noted in the
attached markup.
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NRC RAI 3.9-195

NRC Summary:
POV functional capability

NRC Full Text:
The second paragraph in Section 3.9.6.8 states that operating loads including
uncertainties are compared to the structural capabilities of the POV. GEH is requested
to revise the DCD to include the consideration of uncertainties in the determination of
structural as well as functional capabilities of the POV.

GEH Response

DCD Tier #2, Section 3.9.6.8 will be revised to include the consideration of uncertainties
in the determination of structural as well as functional capabilities of the POV.

DCD Impact

DCD Tier #2, Section 3.9.6.8 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.9-196

NRC Summary:
Inservice testing verification items

NRC Full Text:
The third paragraph in Section 3.9.6.8 provides a list of items that are verified to
demonstrate the acceptability of the functional performance of POVs during pre-
operational testing. GEH is requested to revise the DCD to indicate that these items are
also applicable in demonstrating the acceptability of functional performance of POVs
during inservice testing.

GEH Response

The list of items that are verified as part of the pre-operational testing included items
that are verified by IST program testing and items that are verified by pre-operational
testing, as discussed in the revised Section 3.9.6.8 and in the responses to RAIs 3.9-
193, 3.9-194 and 3.9-195. Accordingly, this list of items in Section 3.9.6.8 will be
deleted. Section 3.9.6.1 describes the scope and purpose of testing in the IST program,
and the revised Section 3.9.6.8 describes the scope and purpose of the pre-operational
testing.

DCD Impact

DCD Tier #2, Section 3.9.6.8 will be revised in Revision 5 as noted in the attached
markup.
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NRC RAI 3.11-19

NRC Summary:
Revise Section 3.11.2.2 to reference qualified life of 60 years.

NRC Full Text:
Section 3.11.2.2, third paragraph states that "Qualified mechanical and electrical
equipment has a design life of 60-years. The design life is verified using methods and
procedures of qualification and documentation as stated in IEEE-323 and as addressed
herein." The EQ program develops qualified life for mechanical and electrical
equipment. Revise as follows: "The mechanical and electrical equipment has a
qualified life of 60-years. The qualified life is verified using methods and procedures of
qualification and documentation as stated in IEEE-323 and as addressed herein."

GEH Response

DCD Tier #2, Section 3.11.2.2 will be revised to state, "The mechanical and electrical
equipment has a qualified life of 60-years. The qualified life is verified using methods
and procedures of qualification and documentation as stated in IEEE-323 and as
addressed herein."

DCD Impact

DCD Tier #2, Section 3.11.2.2 will be revised as noted in the attached markup.
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3.9.3.5 Valve Operability Assurance
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This subsection discusses operability assurance of active Code valves, including 4e--actuators
!hat is a Part . f the valve (Subsection 3.9.2.2).

Valves that perform an active safety-related function are functionally qualified to perforn their
required functions. ASME QME-l-2007 is used as guidance in performing this qualification.
Qualification specifications (e.g., design specifications) are prepared to ensure the operating
conditions and safety functions for which the valves are to be qualified are comnumnicated to the
manufacturer or qualification facility. Qualification specifications are consistent with
Appendices QV-I and QV-A of QME-1.

Functional qualification addresses key lessons learned from industry efforts, particularly on air-
and motor-operated valves, many of which are discussed in Section QV-Ci of QME-l. For
example:

* Evaluation of valve performance is based on a combination of testing and analysis, using
design similarity to apply test results to specific valve designs.

" Testing to verify proper valve setup and acceptable operating margin is performed using
diagnostic equipment to measure stem thrust and/or torque.

* Sliding friction coefficients used to evaluate valve performance (e.g. disk-to-seat friction
coefficients for gate valves and bearing coefficients for butterfly valves) account for the
effects of temperature, cycle history, load and internal parts.

* Actuator sizing allows margin for aging/degradation, test equipment accuracy and other
uncertainties, as appropriate.

* Material combinations that may be susceptible to galling or other damage mechanisms
under certain conditions are not used.

Safet relaed vaves ar~e qu~alified byo testingO and analysis and by satisfying the@ stres n
defomation- criteria at the c-ritical -ocaRicn1: 'ithin- the valves. Op'erabilit' is as.ured by meeting
tile requirements.. of the pregrams defined in Subsection 3.9.2.2 and7 Section 3.10 provide details
on the seismic qualification of valves., Section 3.11 provides details on the and tihe followin
sobs~etin-menvironmental qualification of valves.

Section 4.4 of GE's Environmental Qualification Program (Reference 3.9-3) applies to this
subsection, and the seismic qualification methodology presented therein is applicable to
mechanical as well as electrical equipment.

3.9.3.5.1 Major Active Valves

Some of the major safety-related active valves (Tables 6.2-21, 6.2-42 and 3.2-1) discussed in this
subsection for illustration are the main steamline isolation valves and safety relief valves, and
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3.9.6 In-Seri-ce Testing of Pumps and Valves

Inservice testing of certain ASME Code. Section III, Class 1, 2. and 3 pumps and valves is
performed in accordance with the ASME Operations and Maintenance (OM) Code as required
by 10CFR50.55a(), including limitations and modifications set forth in 10CFR50.55a.
Oper~ability teoin asrqed by 10 C-FR 505ab()i)is performed on mo1tor operated
val'es (MOVIS) tat ae'included in the. AS;1ET OQ' Code insexiceteti rora t
demonstrate that the 1417, are; capable of per-forming their- dsigin barsis; srafety function(s). The
Inseiivice Testing Program does not include any non-Code Class valves.

In-service testing of pumps and valves is in conformance with the relevant requirements of
10 CFRPart 50. Appendix A. General Design Criteria 1, 37, 40. 43. 46. 54. and
10 CFR 50.55a(f. The relevant requirements are as follows:

(1) GDC 1, as it relates to testing safety-related components to quality standards conmmensurate

with the importance of the safety-related functions to be performed.

(2) GDC 37. as it relates to periodic functional testing of the emergency core cooling system to
ensure the leak tight integrity and performance of its active components.

(3) GDC 40, as it relates to periodic functional testing of the containment heat removal system
to ensure the leak tight integrity and performance of its active components.

(4) GDC 43, as it relates to periodic functional testing of the contaimnent atmospheric cleanup
systems to ensure the leak tight integrity and the perfornance of the active components,
such as pumps and valves.

(5) GDC 46, as it relates to periodic functional testing of the cooling water system to ensure
the leak tight integrity and performance of the active components.

(6) GDC 54, as it relates to piping systems penetrating containment being designed with the
capability to test periodically the operability of the isolation and determine valve leakage
acceptability.

(7) Subsection 50.55a(f) of 10 CFR, as it relates to including pumnps and valves whose finction
is required for safe operation in the in-service testing program to verify operational
readiness by periodic testing.

The Inservice Testing Program includes periodic tests and inspections that demonstrate the
operational readiness of safety-related components and their capability to perform their safety-
related finctions. The inservice testing program is based on the requirements of the ASME OM
Code, Subsections ISTA. ISTB. ISTC and (mandatory) Appendix I. The specific ASME OM
Code requirements for fimctional testing of pumps are found in the ASME OM Code, Subsection
ISTB. requirements for inservice testing ofvalves are found in the ASME OM Code, Subsection
ISTC. and requirements for inservice testing of pressure relief devices are found in ASME OM
Code, (mandatory) Appendix I. General requirements for inservice testing are found in ASME
OM Code, Subsection ISTA.

The requirements for system pressure testing are defined in ASME Code Section XI, Subsection
IWA-5000; this testing. which verifies pressure boundaiy integrity, is included within the scope
of the inservice inspection program described in Subsection 5.2.4 and Section 6.6.
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The requirements for preservice and inservice examination and testing of dynamic restraints are
defined in the ASME OM Code Subsection ISTD. This program is described in DCD
Subsection 3.9.3.7.1.

Refer to Subsection 3.9.9 for COL information requirements. The COL applicant will provide
milestones for implementation of the preservice and inservice testing programs and other motei-
operat4-valve-related programs.

3.9.6.1 InService Testing Valves

Certain ASME Code Class 1. 2. and 3 valves and pressure relief devices are subject to inservice
testing in accordance with the ASME OM Code Subsection ISTC and/or Appendix I, including
the general requirements in ISTA. hiservice testing of valves assesses operational readiness
including actuating and position-indicating systems. The valves that are subject to inservice
testing include those valves that perforn a specific fimction in shutting down the reactor to a safe
shutdown condition, in maintaining a safe shutdown condition, or in mitigating the consequences
of an accident. In addition, pressure relief devices used for protecting systems or portions of
systems that perform a function in shutting down the reactor to a safe shutdown condition, in
maintaining a safe shutdown condition, or in mitigating the consequences of an accident, are
subject to inservice testing.

The inservice testing program does not require testing of nonsafety-related valves. Any
nonsafety-related valves included in the Inservice Testing Program as part of regulatory
treatment of nonsafety-related systems (RTNSS. see Appendix 19A) are considered augmented
components and tested colmmensturate with their finctions.

Valves subject to inservice testing in accordance with the ASME OM Code are indicated in DCD
Table 3.9-8.

Active valve dynamic qualification and pre-installation testing requirements to assure valve
operability are addressed in Subsection 3.9.3.5. Periodic operability (non-ASME Code) testing
for power-operated valves (oth, r than motor- operated valve-) is described in Subsection 3.9.6.8.

3.9.6.1.1 Valve Exemptions

ASME OM Code ISTC-1200 provides exemptions from the inservice testing program for certain
Code Class 1. 2. and 3 valves provided that they are not required to perform a specific function
in shutting down the reactor to a safe shutdown condition, in maintaining a safe shutdown
condition, or in mitigating the consequences of an accident. The following valves are exempt
from Subsection ISTC:

(1) valves used only for operating convenience such as vent, test, drain and instrument valves

(2) valves used only for system control, such as pressure regulating valves

(3) valves used only for system or component maintenance

(4) skid-mounted valves provided they are justified and adequately tested

(5) valves used for external control and protection systems responsible for sensing plant
conditions and providing signals for valve operation (e.g. solenoid valves on air operated
valves).
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accordance with ISTC-3560. These tests are perfonned iii conjunction with the valve
exercise test. Fail-safe test requirements are identified in Table 3.9-8.

Category D explosively actuated valves are subject to periodic test firing of the
explosive actuator charges. In accordance with ASME OM Code ISTC-5260, at least
20 percent of the charges installed in the plant in explosively actuated valves are fired
and replaced at least once every 2 years. If a charge fails to fire, all charges within the
same batch number are removed, discarded, and replaced with charges from a different
batch. The firin2g of the explosive charge may be performed inside the valve or outside
of the valve in a test fixture.

The maintenance and review of the service life for charges for explosively actuated
valves follows the requirements in the ASME OM Code ISTC-5260.

Category D explosively actuated valves are identified in Table 3.9-8.

Category D rupture disks are replaced on a 5 year firequency unless historical data
indicates a requirement for more frequent replacement, in accordance with Mandatory
Appendix I of the ASME OM Code.

Category D rupture disks are identified in DCD Table 3.9-8.

3.9.6.1.5 Specific Valve Test Requirements

(1)Pewer operated V.alv2 Exerse Teis0t

a.Ac tive, MA4ot.or Ope-rated Valve- Tests.

The inscr~vice operability tesiting of active motor- operated valve;, relic; ont nontintrusive
diacuostic tocoiue to prit periodic assessupment of the valve': ability to perFform its
safety r .elated fnction du.in. design. basis condition.s. MOVs u.pon. which tensc.. .ee

te~stinig is per-formed arc identifiedl in Table 3--.9 S. Test frequienczies are developed in
accordance with Generic Letter 96 05 and ASME Code Case OMN 1. Rev. 1 and will
noet exceeed 10 ya;

Inser-vice testuuz of active MOX's consists of both static and dynamic testing. Thle
specific testinlg fre~quencies ar~e based on4 the, inldividuial v-alve's risk railking- anid

The MvOIL'& risk rank-ing is de-termined by r~eview Of the valve':7 individual

Pr.obabilistic Safety. Assessmnt (PS) which is dcu Anted Onlthe individal.
comjponjenjt's r-anking- worksiheet and reviewed4 anid approved by an exiper-t Panel.
Guidance- for4 this process' is outlined in the Joint Owner~s' Group (JOGe) Motor.
Operated Val1ve Per-iodic V1erification Pro~grzam Suiummary [MNPR 2524 A].

Fucinlmargin is that incr-ement by wzhichl the AMO1's Available Capability
exceeds the caailtrqired to oper~ate the NM03V under- design basis coniditions.
Thle r!e-quired capability of the MOV is a knownl calculatdqaniy wich is thenl
Pxmarecl1A-P to the av'- enlenhlt a nsePAC1,wed Raunntirv
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Diagnostic equipmnent iniaccuracies,. degrFaded voltage. cotinrol switcht repeatability,
load sensitive MO03, behavior and mnargint for- degradation are considered inl thle
calculations, us,-ed to detefmine the valve's capacity, f-rom the valves measured test

T-he MOVI. -Program utilizes guidance from GenwerIc Letter1 96 05" and the Jinit Ohwners.
Groupi (JOG) 44O1M Periodic VerFificationl (PV) study. MIPR 2521 A (Nevem~ber 2006).
Design Baisis V6erification Test Prior to poeoprtn a design basis verificationf
test is per-formied uipon each aciemtroeae av over~ify the capability: of each
valve to meet its safcw r-elated design basis rqie nt.Thle test is perfonnifed at
conditions, that are as clo'se to designt bas,-is, coniditionis as, practicable. Resuilts from this
test are used alone wvith the valves preservice test to develop the valve's, initial (periodic
ver-ificationi) tetnf reuny

Active 1MQ0V Test Fr-equency Dtniton TeAbilitv of a vzalv t metit
dp-iý.u ass ncationial r~equirements (i.e. r-equiried capability) i-s verified durFing_ the-

valve'~s deslien~ basis' v.er1i-fication test. Thle-peevc etmaue the vlesac-tual
ac-tuator outputq capability. The dfeec e~enterocpblte stre

fieialmar-gin ." With the valve-s- -functional margain and risk ranking. a peiodic
veiiaintest ine.a/ieunyis deter-mined. This, de-terminled te-st frequency is

first compared to the- valvpe's histor~ical data to ver-ify that any potential valve
degalpdationl during the test period would not reduce the function~al margin to less than
Zero pr-ior to thep next schedu1led periodicr veiiaints.4 If the- 'data sho01As that the-

funtioal agin mlay be reduce-d to less than zro thle- fr4equency) is r~educe-d to ensure
that thle next lPeriodic verificationl te-st is perfoimed pr-ior to a loss of fimetilonal margin.
if there is not sufficient data to determine vetrthewill be a loss of functional

marinprorto the ntext Iseriedie ver4iffication test, the test frequency is limited to ntie
eýee two- (2) r-efufeling cycles or three (3) years. w-hichtever is loniger, for: high r-isk
safety signaificant compoenifts. and is limited to noet exee tln.. (3) ..efiedin.g cycles or-
five (5) year-s. whichever: is lonlger:, for- low r~isk safety significant comfpotients.

A motorf operated valve with ani adequtate fuHnctionial miarEgin is assurfed of beinge able to
enen and/or close un11der deieqin basis; conditions.

I - 7
I I1..

6-1-e rower uper~aica vaive u:per~aibuy f ests
Power--operated valvese other thana ac;wtive M1O7As a 4.re exerc-ised quarterly in accordance
- ith1 ASME 0 ISTC. Active and Passive power operated valves upon which
operjabjiity testing is, pe~frfoned are- identiflied in T-lable 39 S

Design Basis Ver-ificaition Test Prior to poeoprtn a Design Basis Ver-ificationi
Test wvill be performned upont eacht Power Oprae Vaves as to verify the capability
of eachl valve to meet it's sakfer,' rel"ate einrqurmns h ts ilb
per-formed at coniditionls that are As clset designi basis conditions as practicable.

I20 Manual Valve Exercise Tests

Active Category A and B manual valves are exercised once every two years in accordance
with 10 CFR 50.55a(b)(3)(vi).
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(3-(2) Check Valve Exercise Tests

Category C check valves are exercised to both the open and closed positions regardless of
safety finction position in accordance with ASME OM Code ISTC-522 1.

During the exercise test, valve obturator position is verified by direct observation (position
indicating lights) or by other positive means (i.e., changes in system pressure, temperature,
flow rate, level, seat leakage or nonintrusive testing results).

Check valves are exercised open with flow to either the fill open position or to the position
required to perform its intended open safety finction. Check valve closure tests are
performed by verifying that the obturator travels to the seat upon cessation of flow or
reverse flow. Check valves with only an open safety finction may be verified closed by
other direct observations such as pressure, level, temperature, or seat leakage. This
methodology meets the exercise requirements of ISTC-5221.

Check valve exercise tests amd frequencies are included in Table 3.9-8.

(4)(3) Vacuum Breaker Tests

Vacuum breakers must meet the test requirements for both a Category C check valve
(ISTC-5220) and for a pressure relief device (Appendix I). Vacumun breaker tests and
frequencies are included in Table 3.9-8.

(-5-4) Pressure Relief Valve Tests

Pressure relief devices that protect systems or portions of system that are required to
perform a finction in shutting down the reactor to the safe shutdown condition, in
maintaining the safe shutdown condition, or in nmitigating the consequences of an accident,
are subject to periodic inserivice testing. The inservice tests for these valves are identified
in ASME OM Code (mandatory) Appendix I.

The periodic inservice testing includes visual inspection, seat tightness determination. set
pressure determination, and operational determination of balancing devices, alarns, and
position indication as appropriate. The firequency for this inservice test is every 5 years for
ASME Class 1, and every 10 years for ASME Classes 2 and 3 devices. Pressure relief
valves that require inservice testing are identified in Table 3.9-8.

3.9.6.2 Inservice Testing of Pumps

The ESBWR design does not require the use of pumps to mitigate the consequences of any
design basis accident, or to achieve or maintain the safe shutdown condition. Therefore, there
are no pumps required to be included in the Inservice Testing Program. Table 3.9-8 does not list
any pumps in the Inservice Testing Program.

3.9.6.3 Preservice Testing of Valves

Category A, B, C (check valves), and D valves that are subject to periodic inservice testing are
preservice tested in accordance with ASME OM Code Subsection ISTC-3 100.

Category C pressure relief valves are preservice tested in accordance with ASME OM Code,
Mandatory Appendix I.
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3.9.6.4 Deferred Testing Justifications

In cases where it is not practicable to exercise category A. B or C (check) valves during normal
power operations (quarterly), the valve is exercised during cold shutdown or reffieling as
permitted by ASME OM Code Subsections ISTC-3521 and ISTC-3522.

Valve exercise tests and associated frequencies are identified in Table 3.9-8. Justifications for
deferred testing are detailed in the hIservice Testing Program.

3.9.6.5 Valve Replacement, Repair and M1aintenance

Testing in accordance with ASME OM. ISTC-33 10 and ISTC-5000 is performed after a valve is
replaced, repaired, or has undergone maintenance that could affect the valve's performance.

3.9.6.6 10 CFR 50.59a ReliefRequests and Code Cases

hiservice testing of ASME Code Class 1. 2. and 3 pumps and valves is performed in accordance
with the ASME Operations and Maintenance (OM) Code except where specific relief has been
granted by the NRC in accordance with 10 CFR 50.55a(f). Relief friom the testing requirements
of ASME OM Code is requested when compliance with requirements of the ASME OM Code is
not practical. In such cases, specific information is provided which identifies the impractical
code requirement, justification for the relief request. and the testing method to be used as an
alternative. Demonstration of the impracticality of the testing required by the Code. and
justification for alternative testing proposed is provided.

The 1ST program desntiibed herein utilies A C ode Case OMN 1. Revision in "Alternatic e Rulesig
for9 th P7Ireservice ansd 1in11gs0 Testing of Certaion Electri Moter Opeated Valve Assemblies in

LihWaerRe-actEr Pow3Aer PlanAtS. C'ode- Case- OMN I-etblse alterniate ruiles gild
requiremeCdts e i nservice test nst assess ;he-o perationTal inetial1s2 of cerhtain
moter operatl d VblVei S i lienu the staret ofotnnca in44e ASThuE a Oio Code- Sbseach-tion ISTC.
Imples entation of the rodifiedyscied will roequie requseal t for relief. unles, Code CAse

OMNP 1., Revisietn 4 is apprzved by NRC in Reegulateory Gtiide 1.i47. or tke ease ha;s beent
inadjporated into the OM ede on which tl b r ler d i bayd and that ode iyapproe in
10 CFR 50.5-5aý,)

The iST progran does not invoke the use of any lhe.-ASME Code Cases for iservice testing.

3.9.6. 7 Inservice Testing Program Iniplenentarion

ASME OM Code inservice test intervals are as required by ISTA-3120: the initial 120-mionth test
inter-val begyinning following the start of conmmercial service. The duration of each 120-month
test interval may be modified by as much as one year as allowed by the Code, provided these
adjustments do not cause successive intervals to be altered by more than one year from thie
origainal pattern of intervals.

3.9.6.8 Non-Code Power- Testing of Olh*ei-Poicer-Operated Valves-Tesfii n,-

Althouggh the design basis capability of power-operated valves is verified as part o~f the design
and qualification process. power-operated valves that perform an active safety function are tested
again after installation in the plant. as required. to ensure valve setup is acceptable to perform
their required functions, consistent with valve qualification. These tests, which are typically
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performed under static (no flow or pressure) conditions, also document the "baseline"
perfonnance of the valves to support fiture maintenance and trending programs performed by
the COL holder. Active safety related power operated valve assemblies are tested to verify that
the valve opens and closes under static and design conditions. 'Where desipn coniditionIs caltmot
be achieved, testing. is-perfnned at the mnaxinmtm achievable dynamic conditions. -During the
testing, critical parameters needed to ensure proper valve setup are deten•nine the requl.ied
closing and opening loads. are measured. Depending on the valve and actuator type, Tthese
parameters may include seat load. ruiming torque or thrust, valve travel, actuator spring rate.
benchset and differ-ential pressure, systeim press•rfe, f.luid floA 'A. tempera-turte, power supply..
operatinV time and minimunm regulator supply pressure. Uncertainties associated with
performance of these tests and use of the test results (including those associated with
measurement equipment and potential degradation mechanisms) are considered appropriately.
Uncertainties may be considered in the specification of acceptable valve setup parameters or in
the interpretation of the test results (or a combination of both). Uncertainties affecting both
valve function and structural limits are considered.

Additional valve testing may be performed by the COL holder. for example, as part of the plant's
AOV Program in response to Regulatory Issue Sunumary 2000-003 or as part of the plant's
preventive maintenance program.

The& data Col lected dur-ing the testing on the par-a-m~eters is used to detewnnine the r-equire
operating loads for- the design operating conditions in conjunctiont with the diagnsic equipmn
inaccuracies and other par-ameters that could result in an increase in operating loados or" decrease

i pra ....... output capability. The resulting operating loads including uncer.tainties are- ten
ompared to athe struatural capabilities of the power operated valve--.

Dur-ing pre operational testing the follov.inz arce verified to demonstr-ate the acceptability of the
ffinetional per~ffonnauee

QEValves- are verfied to open_ and close as applicable at a r~ange of conditions up to the desian-
conditions to per-fonn- its safer;y ffimetionf

==or air operated valves; and hydr-aulically oper-ated valves h peao cpbliya
r' inmi Funl -1~mr --uxm zunnlv or loss f mocipability at sn

... ...... . .. stm n -v n1- tt~ .. ... e- sun ni .. .. . .r-d less... .. ........ ..... ........ .... ... tI - e
oper.ating loads inc.uding diagn.stic equipment inaccracies and other parameters t
ceuld result in an incereasei prtn loads or decrae ioprtor: output capability.

Phat

E Slenid pertedvalves muist be-a capable of opening or closing at the minnn poe
stfpply-ve14egeýý

E-Anr opefated valves and hydrauilically operated valves maximum operating loads incluiding
diagnstic eqipen inaccuracies and other- parameter~s that couild result in a nraei

operFating loads ar-Ie vrfe not to- eexceed the-0 allowable structuralcapability hlmits of the-
power operaed; va;v eefpenents.

2,S~troke timea measurements du~ring opening and closinig must be- withinl the- design
r-equir-ements for- safet related fuinctions,.

I ::Remote position findicationt is verified against the lea eiil indication.

nxVallve Seat leakage- when fuilly closed is w~ithin established limits, as applicable.



26A6642AK Re-s. 04
ESBWR Design Control Document/Tier 2

DurFing tile- operational inSenrvice- testng peio the following are, ver1ified to eoArt h
acceptability of the functional perfornianee of air operated and hiydrauilic operated valves.

E~erodiallyassss te dagnoticmeathods u_4 ini the vrfcto f av ucin

. Evaluation of 8e9 on leandn(edL t96o el othegra rlated pfogl
Ifegfains.

.a4ii such as the MOV Generic
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3.11.2.2 Qtualification Prograin, Mlethods and Dociiien tation

10 CFR 50.49(b) electrical equipment that is located in a harsh environment is qualified by test
or other methods as described in IEEE 323 and permitted by 10 CFR 50.49(f)
(Reference 3.11-2). Equipment type test is the preferred method of qualification.

Safety-related mechanical equipment that is located in a harsh enviromnent is qualified by
analysis of materials data, which are generally based on test and operating experience.

The mechanical and electrical equipment has a qualified life of 60-years. The qualified life is
verified using methods and procedures of qualification and documentation as stated in IEEE-323
and as addressed herein.Qualified mclhaical and elect:ical equipment hai a de.ign life et
60 5'earS The Elesigii life is N-erified winstg iietheds anid pfee ~e of cqualifieatien anld
doeumenitationi as stated in IEEE -A23 anid as addr se her-ein.

Tile qualification program and methodology are described in detail in the NRC approved
licensing Topical Report on GE's environmental qualification program (Reference 3.11-3). This
report also addresses compliance with the applicable portions of the General Design Criteria of
10 CFR 50, Appendix A, and the Quality Assurance Criteria of 10 CFR 50. Appendix B.
Additionally, the report describes confornance to Regulatory Guides and IEEE Standards
referenced in SRP 3.11.

Safety-related equipment located in a mild envirotmient. as defined by 10 CFR 50.49
paragraph (c). is qualified per IEEE 323. Safety-Related Distributed Control and Informnation
System (Q-DCIS) equipment located in areas characterized as mild enviromnents. also meet
RG 1.209, and type testing is the preferred method. Q-DCIS meets RG 1.180 for EMLIRFI and
the documentation is consistent with the applicable elements of IEEE 323, Section 7.2.

The procedures and results of qualification by tests, analyses or other methods are documented,
maintained, and reported in accordance with requirements of 10 CFR 50.490). The
Environmental Qualification Document (EQD) summarizes the qualification results for all
equipment identified in Subsection 3.11.1. The EQD is developed during program
implementation and includes the following:

* The test environmental parameters and the methodology used to qualify the equipment
located in harsh environments.

* The System Component Evaluation Work (SCEW) sheets which include a summary of
environmental conditions and qualified conditions for the equipment located in a harsh
environment zone as described in Table I-1 of GE's Environmental Qualification
Program (Reference 3.11-3).


