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INSERVICE. TESTING PROGRAM FOR
PUMPS AND VALVES
WATTS BAR NUCLEAR POWER PLANT

INTRODUCTION

Under the provisions of 10CFR50.55a, inservice testing of safety related
pumps and valves will be performed in accordance with Section XI of the
ASME Boiler and Pressure Vessel Code and applicable Addenda. As specified
in 10CFR50.55a(b), the effective edition of Section XI with regard to this
program is the 1977 Edition through the Summer 1979 Addenda. This program
identifies the pump and valve inservice testing that will be performed at

the Watts Bar Nuclear Power Plant to comply with the requirements of T ..,
10CFR50.55a. ’

PUMP INSERVICE TESTING PROGRAM

The pump test program shall be conducted in accordance with Subsection IWP
of Section XI of the 1977 Edition of the ASME Boiler and Pressure Vessel
Code through Summer 1979 Addenda, except for relief requested under the
provisions of 10CFR50.55a(g) (5) (iii). Appendix A details the inservice
testing program.for all safety related pumps at Watts Bar Nuclear Plant.

Each parameter to be measured as well as reference to specific relief requests
concerning non-conformance are also listed. Relief requests are listed numeri-
cally in Appendix C. The codes and symbols used to abbreviate the table in
Appendix A are explained in Appendix D.

2.1 Pump Testing Frequency

Present regulatory policy requitres that all safety-related pumps
installed in water-cooled nuclear power plants be tested in accordance
with the ASME Code, Section XI, Subsection IWP. The purpose of these
tests is to collect data to be used in assessing the operational
readiness of pumps during their service life.

There are two reasons for conducting periodic pump testing. The first

is to record data for assessing operational readiness, the second is

to lubricate those bearings of the prime mover and pump which may lose
their oil lubrication film due to lack of operation. In order to
properly lubricate their bearings, these pumps should be "rolled" or
"jogged" for a very short time, in order to supply lubricant to wear
surfaces. -

Starting and running the pump for the purposes of recording data permits
an assessment of operational readiness but also subjects the pump to wear.
In determining the most effective and efficient pump test frequency, the
benefits of running the pump to record this data must be weighed against
the costs in degraded pump integrity and reliability. Pump reliability
~can be adequately demonstrated (and degradation reduced) by conducting
the Section XI pump tests quarterly, as is consistent with the operational
readiness test for valves as presently endorsed by the ASME Code. 1In
addition, while the latest NRC-accepted version of the ASME Code calls
for monthly testing of safety-related pumps, all subsequent Editions and
Addenda, including the next Addenda to be approved by the NRC, call for
quarterly pump testing. Thus, Watts Bar will test each pump quarterly

per Section XI. O A e L
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2.0 PUMP INSERVICE TESTING PROGRAM (Continued)

2.2

Pump Bearing Temperature

Subsection IWP-3300 requires pump bearing temperatures be measured

at least once every year. Industry experience demonstrates that
bearing temperatures rise only minutes prior to failure. Any bearing
failure predicted by a yearly recording of bearing temperature would
be a random event and thus, yearly measurement of bearing temperatures
does not increase the level of confidence in component reliability.
The expense of adding the additional testing is, therefore, not"
justified.

Further, IWP-3500(b) specifies that pumps be run until bearing tempera-
tures stabilize as determined by three measurements at 10 minute intervals.
Clearly the pump would have to be run in excess of one-~half hour to

obtain these readings. The pump degradation caused by this requirement
does not justify the very limited assurance it might provide.

Quarterly measurements of vibration velocity will provide meaningful
indication of bearing reliability due to the increased sensitivity of
velocity to higher frequency bearing vibration. Data trending will

also be more useful utilizing these vibration measurements. Vibration
data taken on a quarterly basis will be trended and significant
increases in these data may necessitate further vibration measurements,
including vibration analysis, to define the source of the increase.

This request for relief should apply for all bearings presently required
to be temperature tested.

3.0 VALVE INSERVICE TESTING PROGRAM

The valve test program shall be conducted in accordance with Subsection IWV
of Section XI of the 1977 Edition of the ASME Boiler and Pressure Vessel Code
through the Summer 1979 Addenda, except for relief requested under the
provisions of 10CFR50a(g) (5) (iii). The valve test program is included as
Appendix B. The codes and symbols used to abbreviate the table in Appendix B
are explained in Appendix D.

3.1

Category A Valves

Valves for which seat leakage is important may generally be classified

as pressure isolation valves (PSIV), containment isolation valves (CIV),

or both pressure and containment isolation valves. Containment isolation
valves falling within the scope of ASME Section XI are tested in accordance
with the Section XI requirements of IWV-3410, Category A with the exception
of the seat leakage tests (IWV-3420). The seat leakage testing of these
valves meets the intent of Section XI, but the actual test procedures shall
be in accordance with the 10CFR50, Appendix J, Type C, CIV test program.
For valves performing a containment isolation function individual valve
leak rates are not in themselves significant. The only pertinent leak

rate criteria for CIV's is that the total leak rate for all penetrations
and valves be less than 0.60 Lz. The Watts Bar plant was designed to
perform the Appendix J, Type C tests, not the individual Category A leak
test (i.e., some penetration test connections test more than one valve

at a time). Accordingly, all CIV seat leak testing shall be performed
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3.0 VALVE INSERVICE TESTING PROCRAM (Continued)

. ' 3.1 Category A Valves (Continued)

in accordance with the requirements of 10CFR50, Appendix J, Type C,
in lieu of the Category A requirements of Section XI.

Pressure isolation valves (PSIV), which are presently tested whenever
the valve is disturbed (valve movement, maintenance, change of plant
condition, etc.), should be tested at a frequency equal to that of
-containment isolation valves (CIV's) since both types of valves have

an identical function (i.e., limiting leakage). The testing frequency
specified for CIV's (at each refueling) is reasonable to verify minimal
leakage rates and has long been accepted by the NRC, even though the valve
may change pesition hundreds of times during the year. The function of
CIV's is to limit leakage of radioactive fission products while PSIV's
are used to limit the possibility of inter-system LOCA's, etc, which
could endanger low-pressure systems. Therefore, it is reasonable to
specify the same leakage testing frequency for PSIV's as for CIV's.

Watts Bar will test PSIV's for leakage at each refueling with operational

checks showing correct valve position after each disturbance of the
valve.

3.1.1 PSIV - Accumulator Check Valves

reactor coolant system pressure by two check valves in series.
Watts Bar Nuclear Plant has taken the position that only the first
check valve in series need be monitored by a seat-leakage test.

~ Leakage past the second check valve will be monitored by
observation of the level in the accumulator which is alarmed and
has control-room monitors. This reasoning has been accepted at
other plants and Watts Bar feels that it represents the most
reasonable approach to monitoring these valves for pressure
isolation. The affected valves are 1-63-622, 1-63-623, 1-63-624,
and 1-63-625 on drawing number 47W811-1,

D ‘ The Safety Injection System (SIS) accumulators are isolated from

3.1.2 PSIV - Hot Leg Safety Injection Check Valves

These SIS pump discharge lines are isolated from reactor coolant
system pressure by two check valves in series and a normally
closed motor operated gate valve. Watts Bar has noted that, in
order to overpressurize the lines in question, failure of all
three components is required. While the scenario of leakage past
two check valves 1s possible, although not probable, the scenario
of leakage past two check valves and a normally closed gate valve
is extremely unlikely. 1In addition, the relief valves in the SIS
are designed to relieve the maximum probable leakage past the two
check valves back to the reactor sump. -These two points taken
together allow Watts Bar to exclude these valves from pressure
isolation testing. The affected valves are 63-543, 63-545,

0 63-547, 63-549, 63-558 and 63-559.



3.0 VALVE INSERVICE TESTING PROGRAM (Continued)

3.1 Category A Valves (Continued)

3.1.3

3.1.4

3.1.5

PSIV - Residual Heat Removal Cold Leg Check Valves

The RHR pump discharge lines are protected from RCS pressure

by two check valves and a pressure relief valve. The relief
valves, which drain back to the reactor sump, are sized to
relieve the maximum probable leakage through the check valves.
The first check valve in each valve train is also a PSIV for the
accumulator valve trains and, as such, would be seat leak tested.

Watts Bar has noted that failure of all three valves would be
required to overpressurize the pump discharge lines.

Watts Bar feels that adequate safeguards, therefore, exist to
ensure against overpressurization of the pump discharge lines.

- Accordingly, the second check valve in each valve train

(62-632, 62-633, 62-634, and 62-635) need not be tested for

‘seat leakage.

PSIV - Boron Injection Check Valves

The boron injection tank, associated piping and valves are
designed for a pressure of 2800 psig compared to a RCS design
pressure of only 2580 psig. The valve train from the RCS to

the centrifugal charging pumps include a check valve at each

hot leg injection line, a check valve in the manifold line
(63-581) followed by two normally closed gate valves in parallel.
The BIT (FCV-63-25 and 63-26) has two normally closed gate valves
in parallel after the BIT, at the centrifugal and recriprocating
charging pump discharge lines (FCV-63-39 and 63-40).

Watts Bar feels that the BIT and associated piping and valves
dowvnstream of the charging pump discharge lines isolation

valves (FCV-63-39 and 63-40) do not require pressure isolation.
Further, the charging pump discharge lines are adequately protected
from overpressurization by the normally closed gate valves and
check valves in series. Accordingly , check valves 63-581, 63-586,
63-587, 63-588 and 63-589 need not be Seat Leak Tested for

pressure isolation function.

PSIV - Residual Heat Removal Gate Valves

The original concern involving pressure isolation revolved about
the fact that valves can leak due to a lack of positive closure
under all system conditions. Gate valves which are verified
closed before operation and which do not change position during
power operation have extremely low leakage rates. Watts Bar
will verify minimal leakage rates on these valves.



- 3.0 VALVE INSERVICE TESTING PROGRAM (Continued)

3.1 Category A Valves (Continued)

3.2

3.3

3.1.6 PSIV - Residual Heat Removal Hot Leg Check Valves

The RHR pump discharge lines in the hot leg recirculation mode
are protected from reactor coolant system pressure by two check
valves in series and a relief valve designed to pass the maximum
probable leakage past the two check valves back to the reactor
sump. Watts Bar has noted that failure of all three of these
components is required in order to overpressurize the discharge
lines. In reviewing these multiple defenses, Watts Bar feels

that damage to the discharge piping is an improbable event. Thus,
valves 63-640, 641, 643, and 644 will not be tested for pressure
isolation function.

3.1.7 PSIV - Upper Head Injection Check Valves

Each valve train from the RCS to the upper head injection accumulator

is protected from RCS pressure by two check valves in series.
Leakage past these check valves would be indicated by an increase
of level in the UHI surge tank. Watts Bar feels that the most
reasonable approach to monitoring these valves for leakage is to
monitor the surge tank level. Accordingly, check valves 87-558,
87-559, 87-560 and 87-561 will be monitored for pressure isolation,
and the leakage past 87-562 and 87-563 will be monitored by
verifying UHI surge tank level.

Thermal Relief Valves

Many safety related systems, particularly those with heat exchangers,
have been provided with relief valves. These relief valves are thermal
relief valves (TRV) of small capacity intended to relieve pressure due
to thermal expansion of fluid in a "bottled-up" condition. Experience
has shown that failure of these valves will not result in failure of a
system to fulfill its safety-related function. Thus, the thermal relief

valve is not safety related and such valves have not been included in the
program.

Thermal Relief Check Valves

Several penetrations have been fitted with small 1/2" spring-loaded

check valves designed to relieve pressure due to thermal expansion of
fluid in the penetration. These valves will be leak tested in the

closed position at each refueling, however, these valves do not have a
safety-related function to open. The reasoning is similar to that for

the thermal relief valves, in that the only occasion that would require
the opening function of these valves is when both CIV's are absolutely
tight with zero leakage. On that occasion, the thermally-induced pressure
increase will be stabilized since only a minute amount of leakage past

any barrier would stabilize the penetration pressure. Watts Bar views

these valves as safety-related only in the closed position to provide
containment isolation function. :

-5~



3.0 VALVE INSERVICE TESTING PROGRAM (Continued)

3.4

3.5

3.6

3.7

3.8

3.9

Corrective Action

Relief is requested from the corrective action requirements of Paragraph
IWV-3417 of Section XI. The requirement for corrective action of
components in safety systems is adequately covered in the Limiting
Conditions for Operation contained in the present Watts Bar Technical
Specifications.

Systems OQut of Service

Relief is requested from the requirements for testing valves in systems
which are out of service before returning those systems to operable
status, per IWV-3416 of Section XI. These testing requirements are
adequately covered in the Watts Bar Technical Specifications and Plant
Procedures. '

Emergency Diesel Systems

The inservice operability testing of pumps and valves associated with

the Emergency Diesels, including the Diesel 0il Transfer System, are
excluded from the enclosed test programs. These components are an
integral part of the Emergency Diesel System and are functionally tested
monthly. Thus, the functional operability testing of the pumps and
valves is performed at a frequency equal to or greater than that required
by Section XI for either pumps or valves. Additionally, the failure of

a pump or valve to perform its intended function will be identified by
the fajlure of the associated Emergency Diesel to meet its functional
requirements.

Fail-Safe Actuators

All those valves which have a fail-safe actuator are exercised normally
using that actuator. Thus, the fail-safe actuator is regularly tested
when the valve is tested.

Valve Timing and Remote Indication

During each full-stroke test of a power-operated valve, the full-stroke
time shall be measured, in accordance with Section XI, Article IWV-3413,
In addition, each valve with a remote operator shall be exercised using
that operator and position indicator for verification of wvalve position
during refueling, but not less than once every 2 years in accordance
with Section XI, Article IWV-3300.

Passive Valve

These valves, which have no Section XI testing requirements, are valves
in safety-related systems which are not required to change position in
order to accomplish their required safety-function. Watts Bar has
included as B-Passive all manually operated valves which are required
by procedure to be maintained in their safety-related position. Any
valves which are locked-open or locked closed in their safety-related
position are also considered Category B-Passive. Due to the lack of
testing requirements, these valves have been excluded from Appendix B.

—6-



3.0 VALVE INSERVICE TESTING PROGRAM (Continued)

3.10

Cold Shutdown Testing

Watts Bar will commence testing as socon as the cold shutdown condition
is achieved, but no later than 48 hours after cold shutdown, and will
continue until all tests are complete or the plant is ready to return
to power. Any testing not completed at one cold shutdown will be
performed during any subsequent cold shutdowns that may occur before
refueling to meet the Code specified testing frequency. For planned
cold shutdowns, where Watts Bar will complete all the valves identified
in the IST program for testing in the cold shutdown mode, exception to
the above 48 hour start time may be taken (refueling, etc.). In the
case of frequent cold shutdowns, valve testing will not be performed.
more often than once every three months for Category A, B, and C valves.



APPENDICES A, B, AND C ARE CONTAINED IN THE ATTACHED COMPUTER LISTING.



DP

oLP

SPF

SPL

TB

APPENDIX D

ABBREVIATIONS USED IN SUMMARY LISTING OF
INSERVICE PUMP TEST PROGRAM

Differential pressure developed by a pump during stable operation
Lubricating o0il level or pressure

Volumetric flow rate

Final suction pressure measured when stable pump operation is achieved
Initial suction pressure measured prior to pump start

Bearing temperatures

Unfiltered vibration levels measured in inches per second peak velocity.
See also relief request 1.



‘APPENDIX D.

ABBREVIATIONS USED IN SUMMARY LISTING OF
INSERVICE VALVE TEST PROGRAM

ACT - Valve actuator type

ANG - Angle body valve

BUT - Butterfly valve

BT ~ Bench test of safety or relief valve to determine setpoint

CATGRY - ASME Section XI category applicable to the valve listed

CK - Self-actuating checkvalve

cv - Full stroke exercising of a checkvalve performed quarterly except for valves
where relief has been requested.

COORD .. - Drawing coordinates at which the valve is shown. The coordinates

listed are for the unit 1 valves for drawings which show both units.

CYL - Air, hydraulic, or high pressure fluid cylinder actuator

DIA - Diaphram body valve (when listed in TYPE column)

DIA - Diaphram actuator (when listed in ACT column)

DWG. No.- TVA drawing number. The number listed is the last segment of the

complete drawing number. To obtain the complete number, the type
and size identifier 47W should be added. For example, the complete
number of a drawing listed as 801.1 is 47wW801.1

GA ~ Gate valve

GL - Globe valve

LT - Seat leakage measurement test

MOT — Motor operated actuator

N. POS - Normal position of valve. The position listed corresponds to the

position the valve is usually in. Some valves which are usually
closed, and must close to fulfill their function, are listed as
active valves because they may be opened as part of normal plant
operation, thus placing an active requirement to close on them.

PLUG ~ Plug valve
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REL

RELIEF

SIZE
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SYS

TESTS

TYPE

APPENDIX D (continued)
ABBREVIATIONS USED IN SUMMARY LISTING OF
INSERVICE VALVE TEST PROGRAM

Full stroke exercising of a power-operated valve performed quarterly
except for valves where relief has been requested
Safety or relief valve

Identification of the specific relief request applicable to the
valve listed.

Nominal valve diameter in inches
Solenoid valve

TVA system identification number. See note 1 of this attachment
for listing of system numbers and names.

Type of testing required by Section XI for valves of the category
listed.

Valve body type

NOTE 1 - SYSTEM NUMBER IDENTIFICATION

1 - Main Steam

3 - Main and Auxiliary Feedwater

26 - High Pressure Fire Protection

30 - Ventilation

31 - Air Conditioning

32 - Control Air

43 - Sampling

61 - Ice Condensor

62 - Chemical and Volume Control

63 - Safety Injection

67 - Essential Raw Cooling Water

68 - Reactor Coolant

70 - Component Cooling



72

74

77

78

81

87

90

NOTE 1 - SYSTEM NUMBER IDENTIFICATION

Containment Spray
Residual Heat Removal
Waste Disposal

Spent Fuel Cooling
Primary Water

Upper Heat Injection

Radiation Monitoring

APPENDIX D

(continued)
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