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IMPORTANT NOTICE REGARDING CONTENTS OF THIS DOCUMENT  
Please Read Carefully 

 
 

The information contained in this document is furnished solely for the purpose(s) stated 
in the transmittal letter. The only undertakings of GEH with respect to information in this 
document are contained in the contracts between GEH and its customers or participating 
utilities, and nothing contained in this document shall be construed as changing that 
contract. The use of this information by anyone for any purpose other than that for which 
it is intended is not authorized; and with respect to any unauthorized use, GEH makes no 
representation or warranty, and assumes no liability as to the completeness, accuracy, or 
usefulness of the information contained in this document. 
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- Design basis debris loading of 
pumped fluid under conditions 
ranging from normal operating to 
design basis accident conditions. 

Test result/report confirms that the RHR 
valves, RHR pumps and RHR heat 
exchangers perform their intended 
functions during post-LOCA operation 
for a minimum of 30 days.
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- Design basis debris loading of 
pumped fluid under conditions 
ranging from normal operating to 
design basis accident conditions. 

Test result/report confirms that the HPCF 
valves and HPCF pumps perform their 
intended functions during post-LOCA 
operation for a minimum of 30 days.



25A
5675A

A
 R

evision 7

D
esign C

ontrol D
ocum

ent/Tier 1

R
eactor C

ore Isolation C
ooling S

ystem
2.4-47

A
B

W
R

Page from ABWR DCD Draft Revision 7

- Design basis debris loading of 
pumped fluid under conditions 
ranging from normal operating to 
design basis accident conditions. 

Test result/report confirms that the RCIC 
valves and RCIC pumps perform their 
intended functions during post-LOCA 
operation for a minimum of 12 hours.
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1.8-30 Conformance with Standard Review Plan and Applicability of Codes and Standards 

25A5675AC Revision 7

Design Control Document/Tier 2ABWR

1.92 Combining Modal Responses and Spatial 
Components in Seismic Response Analysis

1 2/76 Yes (1)

1.100 Seismic Qualification of Electric Equipment for 
Nuclear Power Plants

2 6/88 Yes (2)

1.105 Instrument Setpoints for Safety-Related 
Systems

2 2/86 Yes (3)
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ADD new line for RG 1.100 R3
RG No   Regulatory Guide Title                                                                    Appl Rev  Issued Date  ABWR Applicable?  Comments 

[1.100 Seismic Qualification of Electric Equipment for Nuclear Power Plants 3 9/2009 yes]2 See Note 5

ADD in Comments Column
for RG 1.100 R2:
"See Note 5"



Conformance with Standard Review Plan and Applicability of Codes and Standards 1.8-35

25A5675AC Revision 7

Design Control Document/Tier 2ABWR

Page from ABWR DCD Draft Revision 7

Sections 3.9 and

ADD New Note 5:

(5) RG 1.100 Rev 3 applies to endorsement of ASME QME 1 for qualification guidance of
ECCS pumps and components under post LOCA conditions including design debris loading.
RG 1.100 Rev 2 is applicable to all other scope.



Conformance with Standard Review Plan and Applicability of Codes and Standards 1.8-41

25A5675AC Revision 7

Design Control Document/Tier 2ABWR

[NQA-2a† 1990 Quality Assurance Requirements of Computer Software for Nuclear 
Facility Application](3)(4)

Sec III 1989 BPVC Section III, Rules for Construction of Nuclear Power Plant 
Components (6)(8)

C776 1979 Sintered Uranium Dioxide Pellets (2)

C934 1980 Design and Quality Assurance Practices for Nuclear Fuel Rods (2)

QME-1       2007          Qualification of Active Mechanical Equipment Used in Nuclear Power Plants (10) 



1.8-48 Conformance with Standard Review Plan and Applicability of Codes and Standards 

25A5675AC Revision 7

Design Control Document/Tier 2ABWR

(10) See Subsection 3.9.6.1 for restrictions to use of these.



3.9-70 Mechanical Systems and Components 

25A5675AE Revision 7

Design Control Document/Tier 2ABWR

Details of the inservice testing program, including test schedules and frequencies, will be 
reported in the inservice inspection and testing plan to be provided by the applicant referencing 
the ABWR design. The plan will integrate the applicable test requirements for safety-related 
pumps and valves, including those listed in the technical specifications, Chapter 16, and the 
containment isolation system, Subsection 6.2.4. For example, the periodic leak testing of the 
reactor coolant pressure isolation valves (See Appendix 3M for design changes made to prevent 
intersystem LOCAs) in Table 3.9-9 will be performed in accordance with Chapter 16 
Surveillance Requirement  SR 3.6.1.5.10. This plan will include baseline pre-service testing to 
support the periodic inservice testing of the components. Depending on the test results, the plan 
will provide a commitment to disassemble and inspect the safety-related pumps and valves 
when limits of the OM Code are exceeded, as described in the following paragraphs. The 
primary elements of this plan, including the requirements of Generic Letter 89-10 for motor 
operated valves, are delineated in the subsections to follow. (See Subsection 3.9.7.3 for COL 
license information requirements.)

3.9.6.1  Testing of Safety-Related Pumps

For each pump, the design basis and required operating conditions (including tests) under which 
the pump will be required to function will be established. These designs (design basis and 
required operating) conditions include flow rate and corresponding head for each system mode 
of pump operation and the required operating time for each mode, acceptable bearing vibration 
levels, seismic/dynamic loads, fluid temperature, ambient temperature, and pump motor 
minimum voltage.

The COL applicant will establish the following design and qualification requirements and will 
provide acceptance criteria for these requirements. For each size, type, and model the COL 
applicant will perform testing encompassing design conditions that demonstrate acceptable 
flow rate and corresponding head, bearing vibration levels, and pump internals wear rates for 
the operating time specified for each system mode of pump operation. From these tests the COL 
applicant will also develop baseline (reference) hydraulic and vibration data for evaluating the 
acceptability of the pump after installation. The COL applicant will ensure that the pump 
specified for each application is not susceptible to inadequate minimum flow rate and 
inadequate thrust bearing capacity. With respect to minimum flow pump operation, the sizing 
of each minimum recirculation flow path is evaluated to assure that its use under all analyzed 
conditions will not result in degradation of the pump. The flow rate through minimum 
recirculation flow paths can also be periodically measured to verify that flow is in accordance 
with the design specification.

The ABWR safety-related pumps and piping configurations accommodate in-service testing at 
a flow rate at least as large as the maximum design flow for the pump application. The safety-
related pumps are provided with instrumentation to verify that the net positive suction head 
(NPSH) is greater than or equal to the NPSH required during all modes of pump operation. 
These pumps can be disassembled for evaluation when Part 6 testing results in a deviation 
which falls within the “required action range.” The Code provides criteria limits for the test 
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Mechanical Systems and Components 3.9-71

25A5675AE Revision 7

Design Control Document/Tier 2ABWR

parameters identified in Table 3.9-8. A program will be developed by the COL applicant to 
establish the frequency and the extent of disassembly and inspection based on suspected 
degradation of all safety-related pumps, including the basis for the frequency and the extent of 
each disassembly. The program may be revised throughout the plant life to minimize 
disassembly based on past disassembly experience. (See Subsection 3.9.7.3(1) for COL license 
information requirements.)

3.9.6.2  Testing of Safety-Related Valves

3.9.6.2.1  Check Valves

(1) Design and Qualification

For each check valve with an active safety-related function, the design basis and 
required operating conditions (including testing) under which the check valve will be 
required to perform will be established.

The COL applicant will establish the following design and qualification 
requirements and will provide acceptance criteria for these requirements. By testing 
each size, type, and model the COL applicant will ensure the design adequacy of the 
check valve under design (design basis and required operating) conditions. These 
design conditions include all the required system operating cycles to be experienced 
by the valve (numbers of each type of cycle and duration of each type cycle), 
environmental conditions under which the valve will be required to function, severe 
transient loadings expected during the life of the valve such as waterhammer or pipe 
break, life-time expectation between major refurbishments, sealing and leakage 
requirements, corrosion requirements, operating medium with flow and velocity 
definition, operating medium temperature and gradients, maintenance requirements, 
vibratory loading, planned testing and methods, test frequency and periods of idle 
operation. The design conditions may include other requirements as identified during 
detailed design of the plant systems. This testing of each size, type and model shall 
include test data from the manufacturer, field test data for dedication by the COL 
applicant, empirical data supported by test, or test (such as prototype) of similar 
valves that support qualification of the required valve where similarity must be 
justified by technical data. The COL applicant will ensure proper check valve 
application including selection of the valve size and type based on the system flow 
conditions, installed location of the valve with respect to sources of turbulence, and 
correct orientation of the valve in the piping (i.e., vertical vs horizontal) as 
recommended or required by the manufacturer. The COL applicant will ensure that 
valve design features, material, and surface finish will accommodate non-intrusive 
diagnostic testing methods available in the industry or as specified. The COL 
applicant will also ensure that flow through the valve is determinable from installed 
instrumentation and that the valve disk positions are determinable without 
disassembly such as by use of non-intrusive diagnostic methods. Valve internal parts 
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It is demonstrated that the ECCS pumps (including mechanical seal) can perform specified functions 
under all design basis conditions including post-LOCA debris loading conditions. Demonstration of 
acceptable performance for as-built ECCS pumps is validated under QME-1 2007, Qualification of 
Active Mechanical Equipment Used in Nuclear Power Plants as endorsed by RG 1.100 Revision 3. 



Containment Debris Protection for ECCS Strainers 6C-1

25A5675AH Revision 7

Design Control Document/Tier 2ABWR
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6C-2 Containment Debris Protection for ECCS Strainers

25A5675AH Revision 7

Design Control Document/Tier 2ABWR
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Containment Debris Protection for ECCS Strainers 6C-3

25A5675AH Revision 7

Design Control Document/Tier 2ABWR
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6C-4 Containment Debris Protection for ECCS Strainers

25A5675AH Revision 7

Design Control Document/Tier 2ABWR
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Containment Debris Protection for ECCS Strainers 6C-5

25A5675AH Revision 7

Design Control Document/Tier 2ABWR
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New Para
The assessment includes the effects of debris settling in instrument lines and components, blockage and
binding of tight clearance valves (such as throttle and check valves) and wear of ECCS components (pumps
and heat exchangers).

The assessment credited the configuration of ECCS instrument line taps in the process piping. ECCS
instrument lines in service during post-LOCA operation are installed above the horizontal plane of the process
piping. No settling of debris in an instrument line with this orientation is expected.

The assessment used the listed ECCS valve positions for post-LOCA system alignment:

* Table 1, Valve Position Chart, DCD Figure 5.4-11, Reactor Heat Removal System PFD (sheet 2 of 2)
* Table 1, Valve Position Chart, DCD Figure 6.3-1, High Pressure Core Flooder System PFD (sheet 2 of 2)
* Table 1, Valve Position Chart, DCD Figure 5.4-9, Reactor Core Isolation Cooling System PFD (sheet 2 of 2)
 

ECCS pump and component performance qualification will be validated using the guidance of QME-1,
Qualification of Active Mechanical Equipment Used in Nuclear Power Plants.



6C-6 Containment Debris Protection for ECCS Strainers

25A5675AH Revision 7

Design Control Document/Tier 2ABWR
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Containment Debris Protection for ECCS Strainers 6C-7

25A5675AH Revision 7

Design Control Document/Tier 2ABWR
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6C-8 Containment Debris Protection for ECCS Strainers

25A5675AH Revision 7

Design Control Document/Tier 2ABWR
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