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ance with the ASME Boiler and Pressure Vessel
Code Scction 111. For Class 1 piping, stressses
are calculated on an clastic basis and evalvated
in accordance with NB-3600 of the ASME Code,
Section 111. For Class 2 and 3 piping, stresses

are calculated on an elastic basis and evaluated
in accordance with NC/ND-3600 of the Coae.

31932 Pump and Valve Operability Assurance

Active mechanical (with or without electrical
operation) equipment arc Seismic Category I and
cach is designed to perform a mechanical motion
for its safety-related function during the life
of the plant under postulated plant conditions.
Equipment with faulted condition functional
requirements include active pumps and valves in
fluid systems such as the residual heat removal
system, emergency core cooling system, and main
steam system.

This Subsection discusses operability
assurance of active ASME Code Section 11 pumps
and valves, including motor, turbine or operator
that is a part of the pump or valve (Sce
Subsection 3.9.2.2). The COL applicant must
ensure that specific environmental parameters are
properly defined and enveloped in the methodology
for its specific plant and implemented in its
equipment qualification program.

Safety-related valves and pumps are qualified
by testing and analysis and by satisfying the
stress and deformation criteria at the critical
locations within the pumps and valves.
Operability is assured by meeting the
requirements of the programs defined in
Subsection 3.9.2.2, Section 3.10, Section 3.11
and the following subsections,

Section 4.4 of GE's Environmental
Qualification Program (Reference 6) applies to
this subsection, and the seismic qualification
methodology presented therein is applicable to
mechanical as well as electrical equipment.

39321 ECCS Pumps, Motors und Turbine
Dynamic qualification of the ECCS (RHR, RCIC
and HPCF) pumps with motor or turbine assembly is

also described in Subsections 3.9.2.2.2.6 and
3.92.2.2.7.

Amendment

23A6100AE
—— -———m—j’

393.2.1.1 Consideration of Loading,
Stress, and Acceleration Conditions in the
Analysis

In order to avoid damage to the ECCS pumps
during the faulted plant condition, the stres-
ses caused by the combination of normal ope-
rating loads, SSE, other RBV loads, and dyna-
mic system loads are limited to the material
elastic limit. A three dimensional finite-
element model of the pump and associated motor
(see Subsections 3.9.3.2.2 and 3.9.3.2.1.5 for
RCIC pump and turbine, respectively) and its
support is developed and analyzed using the
response spectrum and the dynamic analysis me-
thod. The same is analyzed due to static noz-
zle loads, pump thrust loads, and dead weight.
Critical location stresses are com- pared with
the allowable stresses and the cri- tical
iocation deflections with the allow- ables; and
accelerations are checked to eval- uvate
operability. The average membrane stress Om
for the faulted condition loads is limited to
1.28 or approximately 075 0_ (0_ =
vield stress), and the maximum strest in 1bcal
fibers (Om + bending stress Ob) is limited
to 1.85 or appreximately 1.1 0 . The
maximum faulted event nozzle loads are also
considered in an analysis of the pump supports
to assure that a system misalignment cannot
occur.

Performing these analyses with the
conservative loads stated and with the
restrictive stress limits as allowables assures
that critical parts of the pump and associated
motor or turbine will not be damaged during the
faulted condition and that the operability of
the pump for post-faulted condition operation
will rot be impaired.

393212 Pump/Motor Operation During and
Following Dynamic Loading

Active ECCS pump/motor rotor combinations are
designed to rotate at a constant speed under all
conditions. Motors are designed to withstand
short periods of severe overload. The high
rotary inertia in the operating pump
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for the test parameters identified in Table
39-8. 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 check
valves, 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 for COL
license information requirements.)

19622 Motor Operated Valves

For cach motor operated valve assembly (MOV)
with active safety-related function, the design
basis and required operating conditions
(including testing) under which the MOV will be
required to perform will be established.

(1) Design and Qualifications

The COL applicant will establish the following
design and gualification requirements and will
provide acceptance criteria for these require-
ments. By testing cach size, type, and model the
COL applicant will determine the torque and
thrust (as applicable to the type of MOV)
requirements to operate the MOV and will ensure
the adequacy of the torque and thrust that the
motor-operator can deliver under design (design
basis and required operating; conditions. The
COL applicant will also test each size, type, and
model under a range of differential pressure and
flow conditions up to the design conditions..
These design conditions include fluid flow,
differential pressure (including pipe break),
system pressure, fluid temperature, ambient
{emperature, minimum voltage, and minimum and
maximum stroke time requirements. This testing
of each size, type and model shall include test
data from the manufacturer, field test daiz for
dedication by the COL applicant, empirical data
supported by test, or test {such as prototype) of
similar valves that support gualification of the
required valve where similar must be justified by
technical data. From this testing the COL
applicant will demonstrate that the results of
testing under in situ or installed conditions can
be used to ensure the capability of the MOV to
operate under design conditions. The COoLu
applicant will ensure that the structural
capability limits of the individual parts of the
MOV will not be exceeded under design
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conditions. Additional guidelines to justily
prototype qualification testing are contained in
Generic Letter 89-10, Supplement 1, Question 22
and 24 through 28. The COL applicant will
ensure that the valve specified for each apph-
cation is not susceptible to pressure locking
and thermal binding.

The concerns and issues dentified in Generic
Letter 89-10 for MOVs will be addressed prior to
plant startup. The following testing
requirements and acceptance criteria are
applicable to each motor operated valve assembly
(MOV) with an active safety-related function.

(2) Pre-operational Testing

The COL applicant will test each MOV in the
open and close directions under static and
maximum achievable conditions using diagnostic
equipment that measures torque and thrust (as
applicable 1o the type of MOV), and motor
parameters. The COL applicant will test the MOV
under various differential pressure and flow to
maximum achicvable conditions and perform a
sufficient number of tests to determine the
torgue and thrust requirements at design
conditions. The COL applicant will determine
the torque and thrust requirements to close the
valve for the position at which there is
diagnostic indication of hard seat contact. The
determination of design torque and thrust
requirements will be madc for such parameters as
differential pressure, fluid flow, undervoltage,
temperature und seismic dvnamic effects for MOVs
that must operate during tnese transients. The
design torque and thrust requirements will be
adjusted for diagnostic equipment inaccuracics.
For the point of control switch trip, the COL
applicant will determine any loss in torque
produced by the actuator and thrust delivered to
the stem for increasing differential pressure
and flow conditions (referred to as load
sensitive behavior). The COL applicant will
compare the design torque and thrust require-
ments to the control switch trip torque and
thrust subtracting margin for load sensitive
behavior, control switch repeatability, and
degradation. The COL applicant will measure the
total thrust and torque delivered by the MOV
under static and dynamic conditions (including
diagnostic equipment inaccuracy and controi
switch repeatability) to compare to the
allowable structural capability iimits for the
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9.6.2.4 isolation Valve Leak Tests
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