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ABSTRACT

The Third 10-Year Interval In-Service Testing Program for the Haddam Neck
Plant vas developed in accordance vith Subsections IVA, IVP, and IVV of
the ASME Boiler and Pressure Vessel Code, Section XI, 1983 Bditien,
including Addenda through Summer 1983 except vhere specific relief is
requested i, accordance vith 10CFR 50.55(0)({)(3)(111). Also, portions
of ANSI/ASME OM-10 have been applied in developing this program.
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1.0 Intreduction

The folloving subsections provide a listing of the In-Service
Testing of Class 1, 2, and 3 pumps and valves at the Haddam Neck
Plant. Also included is the Augmented In-Service Test Program
(Diesel Generator Systems).

1.1

1.2

Operational Readiness Testing for P

There are fourteen (14) pumps at the Haddam Ncck Plant that are
required to perform a specific function in shutting dovn the
reactor or te mitigate the consequences of an accident and that
are provided vith an emergency pover source. These pumps are
tested on a quarterly basis vith parameters measured as
required by ASNE, Section XI, Article IVP., Relief has been
requested in cases vhere system design or lack of instru-
mentation prohibits CYAPCO from complying literally vith the
code.

Table IVP-1, Haddam Neck In-Service Pump Test Program,

fdentifies the pumps to be tested, parameters to measured,
and notes for alternate testing vhere relief vas required.

Operational Readiness Testing for Valves

Tables IWV-1, IWV-2, IWW.3, IVW.4, and IVW.S include all valves
in Haddam Neck vhich are required to be identified under
Subsection IVV of ASME Section XI, as further defined in NRC
staff guidelines and in meetings vith NRC staff revievers,
CYAPCO, and Northeast Utilities persovnnel.

Most of the valves are presently 'nder surveillance testing
requirements of piant Technical Specifications or admin!:.
tratively controlled by plant procedures. In some cases, the
specific requirements of IVV cannot be met due to plant design,
operational requirements, or infringement on safety margins.
These situations are noted and pertinent relief requests and
alternate test schemes are presented.

Valves vhich cannot be tested vhile the reactor is at pover
are tested during cold shutdovns. CYAPCO has established a
program to comaence testing these valves vithin 48 hours of
achieving cold shutdovn conditions and to continue as time
permits on subsequent shutdowns vithout repeating valve tests
until the entire list has been completed.



1.3

Safety/relief valve set points are tested in accordance with
ASME PTC25.3 - 1976 and are identified in the program.

Locked valves are also identified. These valves are considered
"passive" and, as such, are not exercised or ‘ested.

All exercising and testing procedures required by Article TWV,
including schedules and tne limitirg values of observed
parameters, shall be defined and performed by CYAPCO.

Augmented In-Service Testing Program

The attached Tables IWP-DG and IWV-DG include all Emergency
Liesel Generator Auxiliary System Pumps and valves in the
Haddam Neck Plant vhose function is safety-relsted and are
subjected to the periodic tests required by ASME code,
Section XI, 1983 Edition, with Addenda through the Summer of
1983 to the extent possible.

In some cases the specific requirements of IWP and IWV cannot
be met due to ,.ant design, operational requirements or
infringement on safety margins. These situations are noted as
required and pertinent Relief Requests are pres:nted.

Boundary diagrams of the Fuel 0il, Fresh Vater, and Lube 0il
Systems vere developed and are provided as attachments. Cther
references include P&ID 16103-26060, ‘heet 2 of 2, "DG
Compressed air System" and P&ID 16103-26020, Sheet 1 of 2, "DG
Fuel 0il Supply."



2.0 Pump and Valve Program Development

2!1.

2

2.1 Valve Program
2.1.1

Scope

This program establishes the requirements for
in-service testing of certain safety related valves
and pressure relief devices (and their actuating and
position indication systems) at the Haddam Neck
Plant. The active or passive valves included in the
testing program are those vhich are required to
perform a specific function in shutting down the
reactor to the cold shutdown condition, maintaining
the cold shutdown condition, or in mitigating the
consequences of an accident.

The pressure relief devices included are those for
protecting systems or portions of systems wvhich
perform a required function in shutting dovn the
reacior to the cold shutdowvn condition, maintaining
the cold shutdown condition, or in mitigating the
consequences of an accident.

Valves that are passive and valves that are not
required to perform a specific function in shutting
down the reactor or in mitigating the consequences of
an sccident such as those used only for operating
convenience, vents, drains, instrument test, and
pressure regulating valves have been included in this
document but are excluded from the requirements of
this testing program.

Definitivons

a. Active Valves - Valves which are required to
change obturator position to accomplish their
required function.

b. Exercising - The demonstration based on dircect
visual or indirect positive indications that the
moving parts of a valve function.

¢. Full-Stroke Time - The time interval from
initiation of the actiating signal to the
indication of the end of the operating stroke.




d. Plant Operation - The conditions of startup,
operation at power, hot standby, and reactor
cooldown, as defined by the Unit Technical
Specifications.

e. Obturator - Valve closure member (disk, gate,
plug, ball, butterfly, etc.).

f. Passive Valve - Valves which maintain obturator
position and are not required to change
obturator position to accomplish the required
function as defined in the scope of this
program.

g. Degraded Valve - A deviatiun betveen the
reference value and the most recent test
results.

h. Reactor Coolant Pressure Isolation - That
function which prevents intersystes
overpressurization betveen the reactor coclant
system and connected lov pressure systems.

i. Reference Values - A single or range of values
measured or determined vhen the equipment is
known to be operating acceptably.

J+  Operational Readiness - The ability of a valve
to perform its intended function.

2.1.3 Categories of Valves

a. Category A - Valvas for which seat leakage is
limited to a specific maximum amount in the
closed position for fulfillment of their
required function.

b, Category B - Valves for vhich seat leakage in
the closed position is inconsequential for
fulfillment of their required function.

¢, Category C - Valves vhich are self-actuating in
response to some system characteristic, such as
pressure (relief valves) or flov direction
(check valves) for fulfillment of their required
function.



2.1.4

Category A and B Valve Test Requirements

In-service testing shall be performed in
accordance with this program vhen the valves are
required to be operable to fulfill their
required function.

Exceeding the safety and/or Technical
Specification limiting stroke time values .
immediately identifies the valve as inoperable
and corrective action shall be initintes
immediately. When corrective action is required
as a result of tests made during cold shutdovn,
the condition shall be corrected before startup.

Exceeding the reference values immediately
1dentifies the valve as degraded.

c.1 Reference values (valve stroke times) shall
be determined from the results of
preservice teeting or the results of
in-service tes ing under conditions as near
as practicable to those expected during
subsequent tests.

c.2 When a valve is identified as degraded, the
valve shall be retested immediately. If
retested and the second set of data also
exceeds the acceptance criteria (degraded),
the cata shall be analyzed within 96 hours
to verify the nev stroke time represents
acceptable valve operation, or the valve
shall be declared inoperable. If the
second set of data meets the acceptance
criteria, the cause of the initial
deviation shall be analyzed and the results
documented.

c.3 Reference values shall only be established
vhen the valve is known to be operating
acceptably. If the particular parameter
being measured can be significantly
influenced by other related conditions,
then these conditions shall be analyzed.

¢.4 Vhen a valve or its control system has been
replaced, repaired, or has undergone
maintenance (e.g., adjustment of stem
packing, limit svitches, or removal of the
bonnet, stem assembly, actuator, obturator,
or control system components) that could
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affect the valve’s performance, a new
reference value shall be determined or the
previonus value reconfirmed by an in-service
test.,

Valves declared inoperable may be repaired,
2 1, or the data shall be analyzed and the
ts documented in the test records.

Valve exercising during cold shutdown shall
commence within 48 hours of achieving cold
shutdown and continue until all testing is
complete or the plant is ready to return to
pover. It is not a requirement to keep the
plant in cold shutdown in order to complete cold
shutdcown testing.

All valve testing required to be performed
during a reactor refueling outage shall be
completed prior to returning the plant to
operation.
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f.

The stroke time for all pover cperated valves
shall be measured to at least the nearest
second.

Any abnormality or erratic action shall be
recorded and an evaluation shall be made
regarding need for corrective action.

Valves vhich operate in the course of plant
operation at a frequency vhich wvould satisfy the
exercising requirements of this program need not
be additionally exercised, provided that the
observations othervise required for testing are
made and analyzed during operation an? are
recorded in the plant record at intervals no
yreater than alloved bv the valve teet
frequencies.

Valves vith fail-safe actuators shall be tested

by observing the operation of the actuator upon

loss of valve actuating pover in acccidance vith
the frequencies and appropriate relief requests

given in the 1ST Valve Tables.

For a valve in a system declared inoperable or
no* required to be operable, the exercising test
schedule need not be folloved. Within three
monihs prior to placing the system in an
operable status, the valves shall be exercised
and the test schedule folloved in accordance
with the IST valve Table.

2.1.6 Category A and B Stroke Time Acceptance Criteria

Electric motor operated valves with reference
stroke times greater than 10 seconds shall
exhibit no more than a 15 percent change in
stroke time vhen compared to the reference
value.

Electric motor operated valves vith reference
stroke times less than or equal to 10 seconds
shall exhibit no more than a #25 percent or

+1 second change in stroke time, vhichever is
greater vhen comparea to the reference value.




2.1.7

e Pover operated valves other than electric motor
driven valves with refarenced stroke times
greater than 10 seconds shall exhibit no more
than a +25 percent change in stroke time wvhen
comparad to the reference valie.

d. Pover operated valves other than electric motor
driven valves with reference stroke times less
than or equal to 10 seconds shall exhibit no
more than a +50 percent change in stroke time
vhen compared to the reference value.

e. The stroke time for valves that change position
in less than two seconds shall be measured and
recorded and shall be acceptable, provided that
the measured stroke time is less than two
seconds.

Valve Seat Leakage Rate Testing

Containment isolation valves that are Appendix J,
Type C, leak tested are included in this IST Prograr
and are categorized as A or A/C. The applicable leak
test procedures and requirements for containment
isolation valves are determined by 10 CFR 50,
Appendix J. The maximum allovable leakage rates for
Category A or A/C valves are specified in the Plant
Technical Specifications. Valves exceeding the
maximum leakage rate shall be repaired or replaced
and retested.

Containment isolation valves listed in the 10 CFR 50
Appendix J Program that do not receive a Type C local
leak rate test are also included in this IST Program
and are categorized as A or A/C. Relief requests for
exemption from leak testing these valves are not
given in this IST Program but are given in the Haddam
Neck Appendix J Program submittal under separate
docket.

For valves six inches nominal pipe size and larger,
if a leakage rate exceeds the rate determined by the
previous test by an amount that reduces the margin
betveen measured leakage rate and the maximum
permissible rate by 50 percent or greater, the test
frequency shall be doublied. The tests shall coincide
vith a cold shutdown until corrective action is
taken, at vhich time the original test frequency
shall be resumed. 1If tests shov a leakage rate
increasing with time, and a rejection based on threes
or more tests indicates that the leakage rate of the
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2.1.8

2.1.9

next scheduled test will exceed the maximum
permissible leakage rate by greater than 10 percent,
the valve shall be replaced or repaired. (Ref: ASME
Code Section XI, 1983 Edition including the

Summer 1987 Addenda, Articles IWV-3426 and 1IWV-3427,
Analysis of Leakage Rates and Corrective Action.)

Containment isolation valves which also provide a
reactor coolant system pressure isolation function
are specified in the IST Valve Tables.

Valves vhich perform a function other than
containment isolation are specified in the IST Valve
List Table.

Check Valve Tes' Requirements

Check valves vhich operate in the course of plant
operation at a frequency vhich would satisfy the
exercising requirements of thie Program need not be
additionally exercised provided that the observations
othervise required for testing are made and analyzed
during such operation and are recorded in the plant
records at intervals no greater than the test
frequency as specified in this Valve Test Program.

Valve obturator movement shall be demonstrated by
exercising the valve and observing that either the
obturator travels to the seat on cessation or
reversal of flov, or opens to the position required
to fulfill its intended function.

Observation may be by observing a direzt indicator
such as changes in system pressure, flov rate, level,
temperature, seat leakage testing, or other positive
means.

An an alternative to the testing as given in the
above, disassembly of check valves may be used to
verify operability.

Check Valve Test Frequencies

Check valves shall be exercised or examined during
plant operation in a manner vhich verifies obturator
travel to the closed, full open, or partially open
position required to fulfill i{vs function nominally
every three months.

.9 .



2.1.10

1f full-stroke exercising during plant operation is
not practical, it may be limited to part stroke
exercising during plant operation and full-stroke
exercising during cold shutdowns.

.f exercising is not practical during plant
operation, it may be limited to full-stroke
exercising during cold shutdowns.

1f exercising is not practical during plant operation
and full-stroke exercising is also not practical, it
may be limited to part stroke exercising during cold
shutdovns and full-stroke exercising during refueling
outages.

If exercising is not practical durine plant operation
or cold shutdovns, it may be limited to full-stiche
exercising during refueling cuiages.

Valves requiring execcisin, 1t :old shutdowns shall
be exercised during each cold shutdown. Such
exercising is not required if (he time period since
the previous full-stroke exercise is less than three
months.

Valve exercising shall commence within 48 hours of
achieving cold shutdown and continue until all
testing is complete or the plant is ready to return
to pover. It is not a requrement to keep the plant
in cold shutdown in order to complete all cold
shutdown testing.

All check valve testing required to be performed
during a refueling outage shall be completed prior to
returning the plant to operation.

Check Valve Corrective Action

I1f a check valve fails to exhibit the required change
of obturator position, it shall be declared
inoperable. A retest showing acceptable performance
shall be run folloving any required corrective action
before the valve is returned to service.

2., Pump Program

2.2.1

Pump Selection Basis

a. The pumps selected for inclusion in the I
program include Class 1, 2, and 3 centri’.gal
and displacement type pumps that are rs 'ired to

- 10 -



2.2.2

perform a specific function in the shutting down
of the reactor or in mitigating the consequences
of an accident and are provided with an
emergency power source.

The folloving Code allowved exclusions apply to

b.1 Drivers are excluded from the requirements
of Subsection IWVP, except vhere the pump
and driver form an integral unit and the
pump bearings are in the driver.

b.2 Class 1, 2, and 3 pumps that are supplied
vith emergency pover solely for operating
convenience are excluded.

All tests and examination procedures required by
Subsection IVP, including schedules, reference
values, the location and type of measurement for
each of the required test quantities, records of
resu.ts, and all corrective action taken shall
be performed by Connecticut Yankee ISI

b.

pump testing:
¢,

Engineering.
Pump Testing Program
a.

In-service tests shall be conducted wvith the
pump operating at nominal motor speed. A series
of reference values are determined for
quantities listed belov, as observed or measured
vhen the equipment is known to be operating
correctly.

In-Service Test Quantities

Speed N - (if Variable Speed)
Inlet Pressure, [

Discharge Fressure

Differential Pressure, P

Flov Rate, Q

Vibration Amplitude, V

Bearing Temperature,

Proper Lubricant Level or Pressure
Bearing Temperature Tb

Current (amps)

In an in-service test, these quantities are
remeasured and compared vith the refcrence
values (except vhere relief has been granted) to
determine {f corrective action is needed. Vhen

e 1} -



a reference value or set of values may have been
affected by replacement, repair, or routine
servicing of the pump, a nev reference value
vill be established by an in-service test run
vithin 96 hours after return of the pump to
normal service.

CYAPCO will use Overall Vibration Velocity
(in/sec RMS) and a Vibration Signature Analysis
program as described in Section 2.2.2 e.1, to
meet the requirement for Vibration Amplitude, V.
The Vibration Signature Analysis program
eliminates the requirement for measuring bearing
temperatures due to the program’s ability to
detect bearing problems at a very early stage.

Overall vibration velocity (in/sec RMS) will be
compared to the acceptance criteria in
Table IWP-2 of Section 3.0,

Test Frequency

Each in-service test shall include the
measurement and observation of applicable test
quantities. An in-sarvice test shall be run on
each applicable pump, at a frequency and scope
as stated in Table IWP-1., 1If practicable, this
test frequency shall be maintained during plant
shutdown, If the pump is not tested during
plant shutdown, it shall be tested within one
veek after the plant is returned to normal
operation, which includes plant startup.

Pumps that are operating need not be run or
stopped for a special test, provided the plant
log shovs each such pump vas operated at
reference conditions and the quantities
specified vere measured, observed, recorded, and
analyzed.

Analysis and Corrective Action

¢.1 Analysis of test data shall be performed
vithin 96 hours folloving completion of the
test. The test quantities shall be
compared to the allovable range of
quantities.



¢.2 Corrective wction to be taken by CYAPCO in
the event that measured test quantities
fall outside the allovable range shall be
as follovs:

(o}

1f deviations fall within the Alert
Range, the testing frequency shall be
doubled until the cause of the
deviation is determined and the
condition corrected.

1f the deviations fall within the
Required Action Range, the pump shall
be declared inoperable until the cause
of the deviation is determined and the
condition corrected.

Corrective action shall be either
replacerent or repair per paragraph
IVP-3111 of Section XI, or shall be an
analysis vhich demonstrates that the
condition does not impair pump
operability and that the pump vill
still fulfill its function. When such
an analysis is used, a nev set of
reference values shall be established.

d. Records of In-Service Tests

d.

1

The follovirg information shall be
maintained by CYAPCO to meet the
requirements for in-service testing:

0

A record for each pump, including the
name of the manufacturer, the model,
and the serial or other identification
number.

An in-service test plan including:
0 The hydraulic circuit to be used.

0 The location and type of
measurement for each required
test quantity.

) The test quantity reference
values, the limits of P{ (Table
IVP-3100-2), and any other
required information.

« X% &



o Test record giving pertinent
information such as test date,
instruments used, results,
corrective action required, and
signatures of persons conducting
and analyzing the test.

0 A record of corrective actions
and subsequent in-service tests
verifying operational adequacy.

All in-service test plans and records shall be
maintained at the Connecticut Yankee plant and
shall be accessible for audit.

Vibration Signature Analysis Program

e.1 General Procedure

Vibration data will be monitored at least
quarterly using equipment which collects
vibration velocity signatures.

In addition to the overall vibration
levels, vibration signatures will be
revieved and evaluated by a knovledgeable
person to identify potential bearing
degradation or cther developing faults.
Vhen potential faults are identified, an
evaluation is performed to determine the
action range that is applicable.
Corrective a.tion is initiated per Section
2.2.2 ¢.2, as required.

The measurement locations for obtaining
vibration signature data are the same
locations used for obtaining the overall
vibration data.

The reference vibration signatures will be
established in accordance vith the
requrements described in Section 2.2.2 a.
The vibration velocity signatures are
compared to the reference signatures at a
frequency not to exceed quarterly.

- 14 -
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Pumps

Charging
P-18-14
P-18-18

Residual Heat

Removal
P-i4-1A
P-14-1B

Aux. Feedwater

P-32-1A
P-32-1B

Lov Pressure
Safety Injection

P-92-A
P-92-8

High Pressure
Safety Injection

P-15-1A
P-15-1B

Service Vater

P-37-1A
P-37-1B
P-37-1C
P-37-1D

Variable In

Inlet
Pressure

Relief

Request
(P1)

Relief

Request
(P2)

TABLE IWP-1
HADDAM NECK [N-SERVICE PUMP TESTING FROGRAM

Differential
Pressure

In

compliance In

Relief

Request
(P4)

In

compliance In

Relief

Request
(P6)

Relief
Request
(P1)

compliance

coapliance

compliance

compliance

Relief
Request
(P6)

Flow

Relief

Request
(?1)

Relief

Request
(P2)

Relief

Request
(P3)

Reliet
Req: ~st
(P4)

Relie®
Request
(PS)

Relief

Request
(P6)

- 3B

Lubriration

In

In

In

In

In

compliance

compliance

compliance

compliance

compliance

compliance

Bearing Test
Temperature Vibration Frequency
In compliance Relief Quarterly
Request
(P8)
Relief Relief Quacterly
Request Request
(P7) (P8)
Relief Relief Quarterly
Request Request
(P7) (P8)
Relief Relief Quarterly
Request Request
(P7) (P8)
Relief Relief Quarterly
Request Reques*
'7) (P8)
Relief Relief Quarterly
Request Request
(P7) (P8)
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Relief Request #P2

System: Residual Heat Removal

Affected Pumps: RHR Pumps P-14-1A and P-14-1B

Test Requirement: - Measure flowv rate and inlet pressure during
scheduled tests.

Basis for Relief: The quarterly in-service test is conducted using
a fixed flov resistance circuit; therefore, measurement of flov rate
is not essential for performance of satisfactory tests. Instru-
mentation is not installed to measure inlet pressure to these pumps.
Ar. existing pump drain connection has been found not suitable for
the inlet pressure gauge connection.

Alternate Testing: No flov measurement will be made. CYAPCO will
determine and reference the RVST level to pump inlet static head to
establish inlet pressure.

18 -




Relief Request #P3

System: Auxiliary Feedvater
Affected Pumps: AF Pumps P-32-1A and P-32-1B

Test Requirement: Measure flov rate during scheduled tests.

Basis for Relief: The quarterly in-service test is conducted using
a fixed flov resistance circuit; therefore, measurement of flov rate
is not essential for performance of satisfactory tests.

Alternate Testing: No flov measurement vwill be made. Pump flow
capacity is verified by Technical Specification testing requirements
each refueling.
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Relief Request #P4

System: Lov Pressure Safety Injection

Affected Pumps: LPSI Pumps P-15-1A and P-15-1B

Test Requirement: Measure inlet pressure and flov rate during
scheduled tests.

Basis for Relief: The quarterly in-service test is conducced using
a fixed flov resistance circuit; therefore, measurement of flov rate
is not essential for performance of satisfactory tests. Instru-
mentation is not installed to measure inlet pressure. An existing
pump casing drain has been found not suitable for the inlet pressure
gauge connection.

Alternate Testing: No flov measurement will be made. CYAPCO will
determine and reference the RWST ls ‘el to pump inle: static head to
establish inlet pressure. Pump tlow will be verified by testing
every 5 vears.
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Relief Request #P5

System: High Pressure Safety Injection

Affected Pumps:

Test Requirement: Measure flov rate during scheduled tests.

Basis for Relief: The quarterly in-service test is conducted using
a fixed flov resistance circuit; therefore, measurement of flov rate
is not essential for performance of satisfactory tests.

Alternate Testing: No flov measurement will be made. CYAPCO will
determine and reference the RVST level to pump inlet static head to
establish inlet pressure. Pump flov capacity will be verified by
testing every 5 years.




Relief Request #P6

System: Service Vater Pumps

Affected Pumps: SV Pumps P-37-1A, P-37-1B, P-37-1C, and P-3/-1D

Test Requ!: ement: Resistance of a system shall be varied until the
measured flov rate or differential pressure equals the corresponding
reference value.

Basis for Relief: The service vater system flov rate varies as
river temperature and plant cooling requirements change. These
variations, both seasonal and operating, make a test at a referenced
flov rate or differential pressure difficult and/or impossible.

Alternate Testing: CYAPCO conducts quarterly in-service tests by
using the pump shutoff head (zero flov) as a reference value. River
vater level relative head is used as pump inlet pressure reference.
Also CYAPCO vill measure all necessary parameters under normal
operating conditions. These vill be used to determine a point which
vill bo plotted .= rthe s facturer's performance curve. The
utilization of the manufacturer’'s performance curve vith offsets
shoving "alert" and "requirad action" tolerances is considered a
satisfactory technique for evaluating pumo test data in this
variable resistance systenm,




Relief Request #P7

System: 1. Residual Heat Removal
2. Auxiliary Feedvater
3. Lov Pressure Safety Injection
4. High Pressure Safety Injection
5. Service Vater

Affected Pumps: 1. RHR-P-14-1A and 1B

2. AF-P-32-1A and 1B

3, LPSi-P-92-A and B

4. HPSI-P-15-1A and 1B

50 3“-?-37-15\. 1.; lci ‘nd ID

Test Requirement: The bearing temperature of all centrifugal pump
bearings and main shaft bearings of reciprocating pumps shall be
measured at points selected to be responsive to changes in the
temperature of the bearing.

Basis for Relief: Bearing metal temperature monitoring can be
effective in aclocttng bearing problems. Hovever, no pumps, except
the charging pumps, have the permanently installed temperature
sensors required to measure bearing metal temperatures; i.e., outer
race of antifriction bearings or babbitt lining of sleeve bearings.
The measurement of bearing housing temperature is far less effective
in detecting bearing problems than the quarterly performance of
vibration signature analysis being performed by CYAPCO.

0 HPSI and LPSI pump bearings are located deep inside the pump
casing and are surrounded by the oi{l reservoir. There is no
design provision for directly measuring bearing temperatures.
A quarterly check on the lubrication level and vibration
signature analysis is performed.

0 Service vater pumps have five bearings--primarily shafts
steadying bearings. It is not possible to measure temperatures
of the four lover bearings due to pump casing designs. A
quarterly check on the lubrication level and vibration
signature analysis is performed. The upper bearing temperature
of the service vater pumps {s recorded.

0 Residual heat removal pumps have no design provision for direct
measurement of bearing temperatures and the results of using a
handheld pyrometer are questionable. A quarterly check on
lubrication level and vibration signature analysis is
performed.




o Auxiliary feedvater pumps have no design provision for direct
measurement of bearing temperatures. Bearings are enclosed in
0il reservoir and are not directly accessible. A quarterly
check on lubrication level and vibration signature analysis is
performed.

Alternate Testing: Recoid and analyze pump vibration signature as
scheduled. s analysis vill provide more meaningful analysis of
pump bearing condition than the annual measurement of bearing
temperatures.



Relief Request #P8

System: 1. Charging
2. Residual Heat Removal
3. Auxiliary Feedvater
4. Lov Pressure Safety Injection
5. High Pressure Safety Injection
6. Service Vater

Affected Pump: 1. CH-P-18-1A and 1B
2. RHR-P-14-1A and 1B
3, AF-P-32-1A and 1B
4, LPSI-P-92A and B
5. HPSI-P-15-1A and 1B
6. SW-P-37-1A, 1B, 1C, and 1D

Test Rgauirolontl Measure at least one displacement vibration
amplitude during each scheduled test,

Basis for Relief and Alternate Testing: To meet the vibration
monitoring of ASME, Section XI, Section 1WP, exception is taken to
the specific vibration requirewents of IVP and an alternate, more
effective vibration analysis program, as described herein, i{s used.
During the scheduled in-service pump test, vibration velocity is
measured. Vibration velocity is a function of displacement and
frequency and is a direct measurement of component condition.

In addition, a supplemental program is performed which enhanc- 4 the
evaluation of the component condition. This program consists of
signature analysis plotted on plotting paper and retained as a
permanent record. These plots are compared to beseline data and to
previous data for a continuing evaluation of the condition of the
component. The vibration signature consists of an automatic plot of
vibration amplitude in velocity versus frequency typically over a
frequency range of 0-500 cycles per second.

This supplemental vibration program analysis approach provides for
the early detection of deterioration of pump mechanieal condition, a
determination of the cause of problems, and a more accurate
assessment of the vibration severity.

Criteria for evaluation of changes as to cause, szeverity, and the
establishment of alert end required action ranges shall be specified
in the CYA™CO procedures. Shovn belov are the allovable ranges for
Vibration Test quantities. The acceptance criteria is based on an
ASME publication 78-VA-NE-5 "Suggested Improvements in the
Measurement of Pump Vibration for In-Service Inspection.”




The NRC approved ASME publication 78-WA-NE-5 "Suggested Improvements
in the Measurement of Pump Vibration for In-Service Inspection,” in
their safety evaluation of December 29, 1983,

Table IWP-2

Table 2 Suggested Revision of Table IWP-3100-2 Allovable Ranges for Vibration Test Quantities

Test Acceptable
Quantity Range ) Alert Range Required Action Range
v When 0 gv,<.15 in/sec 02v<.3 in/sec 3 in/sec <v¢ v>.45 in/sec
45 in/sec
v When .15 in/sec <v, ¢ 02v<. 45 in/sec 45 in/sec <v¢ v> .75 in/sec
3 in/sec .75 in/sec
v Vhen .3 in/sec <v ¢ 02v<.9 in/sec 0.9 in/sec <v¢ v> 1.5 in/sec
.6 in/sec 1.5 in/sec
v When .6 in/sec <v ¢ 02vgl.1 in/sec 1.1 in/sec <v< v> 1.5 in/sec
1.0 in/sec 1.5 in/sec
Definitions:

v = velocity measured in inches/seconds, peak
v, = reference velocity measurement (initial measurement after installaticn or revork)
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LEGEND FOR VALVE TESTING

Exercise valve (full-stroke) to verify satisfactory operation
per Section XI, IWV-3411 and IVV-3521,

Valves are leak tested per Section XI Article IWV-3420.

Containment Isolation Valves zre leak tested in conjunction
vith containnent integrated leak test.

Containment Isolation Valves are leak tested in conjunction
vith Local Leak Rate Testing.

Stroke time measurements are taken per Section XI Article IWV-
3410 for pover operated valves.

Exercise check valves to the position required to fulfill their
function per Section IWV 3521 except as noted in IWV 3522,

Safety and relief valves are tested in accordance with ASME
nc 25! 3’19760

Verify and record valve position before operations are
performed and after operations are completed, and verify that
valve is locked or sealed.

Exercise valve (full-stroke) to verify satisfactory operation
at cold shutdown, as noted per Section IWV 3416, 3522, and
3412,

Exercise valve (full-si.oke) to verify satisfactory operation
during Reactor Refueling Outage based on Relief Request.

Visually observe, every twvo years or less, actual valve
position to confirm that remote valve position indications
accurately reflect valve operation, IWW-3300. Examples of how
this can be done are: verifying local position indicator, or
flov, or pressure change, or stem traveling in the correct
direction.

Remove actuator pover from valves vith fail-safe actuators to

confirm that the valve travels to {ts fail-safe position per
IW*}‘isa

.28 .
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| No salety time limat
Note 8
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IST VALVES
TABLE wv-
MOV
MoV
MOV
MOV
MOV

e S —— W ——————— - — . —————

i I T e S S NS NAC SN RO ———————

W A S e W SR S e e e S S e e e e e M SR S S e e e —

Funchon
Loop #4 isolavon - TC
Loop #3 Isclation
Loop #2solabon

N ———

ettt i T R N —

Vaive Number
RC MOV 512
RC MOV 513
RC MOV 524
RC MOV 526
RC MOV 537
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TABLE wv-
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Valve Number
POWER OPERATED
CA-SOV-752 |
CA SOV 758
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CACv 239
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VALVES
TABLE 1wV

IST

Valve Number

|

SAFETY INJECTION SYSTEM, 1616326010
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VALVES

IsT

TABLE 1wWv-1

| Pressure Isolation Valve
| Pressure isolaton Valve
| Pressure Isolation Valve
| Fressure isolation Valve

| Tech Spec 4383
| Tech Spec 43 B3
| Tech Spec 43F

| Pressure Isolahon Valve

1 15 sec 1o open

| Tech Spec 4383
| See Now 12

| 15 sec 1o open

| Tech Spec 4383
| See Now 12

| 15 sec 10 open

| See Nowe 12

1 15 sec to open

%
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F unction
Loop 1 Satety Imecuon lsol
Loop 2 Satety imeceon Isol
IS
Loop 1 Si isolaton Check P3

e S WS SR e W TR R AR R G A e e G R R W R R G WS R e e R G W e

SILCV-B62A

Valve Numbe:
SI-MOV 861A
S1-MOV 8618
SI-MOV - 861C
SI-MOV 8610

10-3 88
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| See Note 39
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1 C
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Valve Number
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| 90 sec to close

| See Note 40

1%.0:!;;#'_&

3

| 90 sec o close

| 90 sec to close
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Passive
| Not wsted
| 60 sec to close
| 60 sec to close
assIve
| close in < 2 sec

| _CS | See Note 45
| CS | See Note 45
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CONTAINMENT ISOLATION PENETRATIONS & VALVES
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CONTAINMENT ISOLATION PENETRATIONS & VALVES

TABLE Iwv-2
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CONTAINMENT ISOLATION PENETRATIONS & VALVES

TABLE wv-2
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| See Note 46
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Q
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TABLE iwv-2

See Note 5
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CONTAINMENT ISOLATION PENETRATIONS & VALVES
TABLE Iwv.-2
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TABLE 1wv-2

CONTAINMENT ISOLATION PENETRATIONS & VALVES

| 60 sec Yo Slese
| 60 sec o close
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1 CS | See Now 43
| CS | See Nowe 43
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Iwv-2

CONTAINMENT ISOLATION PENETRATIONS & VALVES
TABLE

| 60 sec to dose
| 60 sec 1o close
| 60 sec to close
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1 €S | See Note 42
| CS | See Now 42
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CONTAINMENT ISOLATION PENETRATIONS & VALVES
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CONTAINMENT ISOLATION PENETRATIONS & VALVES
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VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (>17)
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TABLE Iwv.aA
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VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (»1™)
TABLE IWV-3A
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VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (>17)
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Valve Number

VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (»17)
TABLE IWV-3A
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VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (»17)
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VALVES IN iSI BOUNDARY NOT SUBJECT TO TESTING (>17)
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VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (>17}
TABLE IWV-3A
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VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (>17)
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VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (>17)
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VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (>17)
TABLE IWV-3A
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VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (>1")
TABLE IWV-3A
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VALVES IN ISI BOUNDARY NOT SUBJECT TO TESTING (>17)
TABLE IWV-3A

| Size | Vaive |
{inches) | Type | Actuation

' :
SF-v-811 | 2-Passive | Spent Fuel Pit Bottom Suction | 4 | GA | H | e | ET
! | !solation | | |
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