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REVISION LOG

Rescription

Added NRC publication "Minu*es of the
Public Meetings on Generic Letter B89-04" to
Reference section.

Revised the following Relief Requests to
provide additional clarity and resolve NRC
questions (Ref. BECo Letter to NRC
#2.90.127 for summary of changes): RP-1,
RP-3, RP-5, RP-7, RP-9, RV~03, RV-09,
RV-11, RV~16, RV-18, RV-20, RV-21, RV-23,
RV-24, RV-25, RV-27, RV-29, RV-30

Removed HPCI GSC pump from this program,
retracted Relief Request RP-10, and added
ERM 90-578 to Developmental Reference.
Clarified CS-16 to be consistent with this
change.

Added discussion on check valve disassembly
practice to Section 6.1[4], Measurement of
Test Quantities. Listed the check valves
within the disassembly program and their
category.

Provided additional post maintenance test
guidance when performing (PM program) valve
greasing applications.

Added ST open direction requirement for
Containment Atm. Control valves.

Changed CK-1001-515 leakage test frequency
from RO to 2Y.

Corrected Actuator Type typo errors from EP
to EX on Valve Tables.

Updated PNPS test procedure number on Valve
Tables.

Removed * from Valve Table procedure
numbers to indicate required procedure
revision for program implementation is
complete.

Upgrade IST Program to increase cot jonent
scope and to incorporate the requirements
of Generic Letter 89-04. This revision
uses information provided in PNPS 8.1.1 and
S1-PG.4040.
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1.0 PURPOSE

This procedure emcompasse: and controls the PNPS Inservice Test (IST)
Program. It identifies the scope of components (pumps and valves) and
testing requirements for compliance with 10CFR50.55a(g), Inservice
Inspection Requirements, and Generic Letter 89-04, Guidance on
Developing Acceptable Inservice Testing Program. This procedure will
be utilized for the IST Program submittal to satisfy
10CFR50,.55a(g)(4)(11) and also identifies impractical code requirements
per 10CFR50.55a(g)(5).

This procedure also provides post-maintenance guidelines to aid station
personnel when determining test requirements for plant safety-related
components.

2.0 DISCUSSION

This procedure applies to Class 1, 2, 3 and safety significant pumps
and valves for conformance with ASME Boiler and Pressure Vessel Code,
Section XI (1980 Edition through Winter 1980 Addenda). The procedure
details the following items: compliance requirements, post-maintenance
testing guidelines, pump hydraulic circuits, valve cold shutdown
justt;ications. relief requests and components (pumps and valves)
tested.

This procedure provides a cross-reference between a component test
requirement and a station procedure implementing the test. Additional
information is provided within the component tested l1isting: safety
class, category, test frequency, pump test parameters, valve test
requirements, relief requests, valve cold shutdown justifications and
remarks. Newly incorporated component/test requirements will have
implementing procedures identified for future incorporation. All newly
identified component/test requirements shall be initially tested duriny
the next scheduled frequency (i.e., quarterly, cold shutdown,
refueling, and two year interval) following procedure approval date.
These newly incorporated component/test requirements will be identified
by an (*) asterisk next to the implementing procedure. When using (*),
procedures for post-maintenance testing the current approved procedure
should be reviewed for applicability (1.e., test requirement or
component incorporated).

The inservice tests identified in this program will verify the
operational readiness of pumps and valves whose functions are required
to mitigate the consequences of an accident or to bring the reactor to
a cold shutdown condition or maintain the reactor in a safe shutdown
condition. Additional components considered to have a safety
significant function may be incorporated. The ISI safety
classification of each pump and valve was determined in accordance with
Regulatory Guide 1.26. Safety related components not ¢ ssified as
Group A, B or C per Regulatory Guide 1.26 are included non-classed
(NC). Additionally, all containment penetrations shall be classifed as
ISI Class 1 or Class 2.

- B Rev. 1
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2.0 DISCUSSION (Continued)
PNPS 8.1.1, Administration of Inservice Pump and Valve Testing, covers
the administrative requirements for performance, compliance, evaluation
and followup action for preservice and inservice testing in accordance
with the ASME Code, Section XI, Subsections IWP and IWV. PNPS 8.1.1
also details the following items: Responsibilities, Definitions, Test

Requirements, Compliance Regquirements, Evaluation and Disposition,
Post-Maintenance Testing, and Administration.

3.0 VELOPMENTAL REFEREN

10CFR50.55a(g), Inservice Inspection Requirements

10CFR50.55a(b), Code and Standards, Reference Applicability
10CFR, Appendix J, Primary Reactor Containment Leakage Testing
ASME Boiier and Pressure Vessel Code, Section XI (Rules for
Inservice Inspection of Nuclear Power Plant Components) 1980
Edition through Winter 1980 Addenda, Subsections IWA, IWV and IWP

Division | (Draft) Regulatory Guide and Value/Impact Statement,
"ldentification of Valves For Inclusion in Inservice Test Programs"

NRC Staff Guidance for Preparing Pump and Valve Testing Programs
and associated Relief Request, November 1981

Standard Review Plan 3.9.6, "Inservice Testing of Pumps and Valves"

PNPS Inservice Testing Program for Pumps and Valves Submittal
Revision 1B

NRC Generic Letter 87-06, "Periodic Verification of Leak Tight
Integrity of Pressure Isolation Valves"

NRC Generic Letter 89-04, "Guidance on Developing Acceptable
Inservice Testing Programs"

NRC Publication: “"Minutes of the Public Meetings on Generic
Letter 89-04", dated October 25, 1989

ESR Response Memo ERM-90-57§

PNPS 8.1.1, "Administration of Inservice Pump and Valve Testing"
PNPS Q-List

4.0 COMPLIANCE

The Pilgrim Muclear Power Station Inservice Pump and Valve Testing
Program will be in effect through the second 120-month inspection
interval (December 7, 1992) and will be updated in accordance with the
requirements of 10CFR50.55a(g).

I ) Rev. 1
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4.0 COMPLIANCE (Continued)

This procedure outlines the Inservice Testing Program based on the
requirements of Section XI of ASME Boiler and Pressure Vessel Code,
1980 Edition through Winter 1980 Addenda.

If this procedure (revised Inservice Testing Program for the site)
conflicts with PNPS Tech Specs, a Tech Spec amendment shall be
submitted to conform the Tech Spec to this procedure in accordance with
[10CFR50.55a(g)(5)(11)]. Until approval of the Tech Spec amendment,
the most limiting requirement shall be met.

5.0 INSERVICE PUMP TESTING

5.1 GENERAL INFORMATION
[1] Applicable Code

This Inservice Tezting Program for ISI Class 1, 2, 3 and NC Pumps
meets the requirements of Subsection IWP of Section XI of the ASME
Boiler and Pressure Vessel Code, 1980 Edition through the Winter
1980 Addenda. Where these requirements are determined to be
impractical, specific requests for relief have been written and
included in Section 5.4.

(2] Pump Program Table Description

The table in Section 5.5 lists all pumps included in the Piigrim
Nuclear Power Station IST Program. This program defines pumps &s
mechanical devices used to move 1iquid and addresses centrifigal
and positive displacement pumps per IWP-1100. The data contained
in the table identifies all pumps subject to inservice testing,
the inservice test quantities, the inservice testing interval and
any applicable remarks. The column headings of the tavie are
listed and explained below:

(a) SYSTEM: System Title

(b) PUMP NUMBER: Pump Identification Number

(c) CLASS: ISI Classification (Class 1, 2, 3 or NC)

.d) P&ID: PNPS drawing number

(e) COOR: Coordinate location on the P&ID

(f) SPEED, INLET PRES, DIFF PRES, FLOWRATE, VIBRATION, BEARING
LUBRICANT and BEARING TEMP: Inservice Test Quantities to be

measured in accordance with Table IWP-3100-1

(g) JEST INTERVAL: The frequency of IST as prescribed in IWP-3400

8.1.1.1 Rev. 1
Page 6 of 172



5.1

GENERAL INFORMATION (Continued)

(3]

(4]

(5]

“Inservice Test Quantities" Columns

PUMP_SPEED. INLET (SUCTION) PRESSURE, DIFFERENTIAL PRESSURE (dP),

PRESSURE: When the symbol "Y" appears in a particular measured
parameter column, that quantity will be measured during inservice
testing in accordance with Subsection IWP. Requests for relief
are identified with the letters "RP" under the measured parameter
column in the test table. The requests for relief are included in
Section 5.4,

Measurement of Inservice Test Quantities

(a) Speed: Per IWP-4400, shaft measurements are not applicable
(NA) for pumps coupled to synchronous or induction type
drivers. For variable speed pumps, the pump speed shall be
set at the reference speed per IWP-3100.

(b) Inlet Pressure: For submerged pumps, inlet pressure will be
calculated (using appropriate correction factors) from a
measured tank or basin level. Since this method does not
comply with the requirements of IWP-4200, relief requests
RP-3 and RP-4 have been prepared. All other inlet pressure
measurements will be taken using pressure instruments at or
near the pump inlet.

(¢) Differential Pressure: Differential pressure measurements
will be calculated from inlet and discharge pressure
measurements or by direct differential pressure measurement.

(d) Flowrate: Pump discharge flowrate shall be measured.

(e) Vibration: Pump vibration will be measured as close as
possible to the inboard bearing in a plane approximately
perpendicular to the rotating shaft, in a horizontal or
vertical direction that has the largest deflection for that
particular pump. At least one displacement and one velocity
measurement will be taken with one of the instruments
referenced in IWP-4520 with exception if a reading is not
appiicable for a pump.

(f) Bearing Temperature: Pump bearing temperature(s) will not be
measured (See RP-2).

(g) Bearing Lubricant: As specified in Table IWP-3100-1, the
pump bearing lubricant level or pressure will be observed
during inservice testing.

Allowable Ranges of Test Quantities

The allowable ranges specified in table IWP-3100-2 will be used
for differential pressure, flow and vibration measurements except
as discussed. Should a measured test quantity fall outside the
allowable range, the possibility of defining an expanded allowable
range, per ASME Code Interpretatirn XI-1-79-19, will be
investigated for operability.

S TR B TR
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5.1

GENERAL INFORMATION (Continued)

[6]

(7]

(8]

Corrective Action

The operational readiness of a pump shall be determined by
comparing surveiilance procedure test results to the established
acceptable, alert and required action ranges. Analysis of pump
surveillance procedure test data shall be completed within four
(4) workdays (Relief Request RP-8).

(a) 1If deviations fall within the alert range, the frequency of
testing shall be doubled until the cause of the deviation is
determined and the condition corrected or an evaluation is
performed and new reference values are established.

(b) If deviations fall within the required action range, the pump
shall immediately be declared inoperative and not returned to
service until the cause of the deviation has been determined
and the condition corrected or an evaluation is performed and
new reference values are established.

(c) Corrective action shall be either replacement, repair or an
analysis to cemonstrate that the condition does not irpair
pump operability and that the pump will still fulfill its
function. HWhen an analysis is considered necessary, 1 new
set of reference values shall be established after aralysis
completion.

Instrument Accuracy

Allowable instrument accuracies are given ir table IWP-4110-1. If
the accuracies of plant installed instrumentation is not
acceptable, temporary instruments meeting the acceptable
accuracies will be used.

Exempt Safety Related Pumps

The Reactor Recirculation Pumps and the Reci: Jlation Jet Pumps
are exempt from inservice testing. These pumps do not meet the
scope of INP-i100 in that they are not required to perform a
specific function in shutting down the reactor or mitigating the
consequences of an accident nor are they provided with an
emergency power source.

8.I.1.1  Rev. 1
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PUMP POST-MAINTENANCE TESTING

During the inservice 1ife of a pump, work may be required to restore or
maintain the pump performance to within the acceptable ranges. The IST
Program requires each pump to be verified as operationally ready after
routine servicing, maintenance, repair or replacement. The
verification of operational readiness should be achieved by acceptahle
performance of a surveillance procedure used to verify test parameters
which may have been affected. The test parameters may be verified by
other documented procedures as long as all test conditions or
parameters are complied with, in accordance with Subsection INWP.

Pump post-maintenance testing guidance is provided using a step-by-step
determination process, a work scope guideline and a retest flowpath.

The RS&PD ASME Test Engineer may be consulted for questions or further
clarification.

(1) Step-By-Step Determination
(a) Steps as follows (reference Retest Fiowpath):

Step 1: Using this procedure, Section 5.5, locate the pump
and verify if any test requirements are applicable.

Step 2: Verify if the work to be performed is identified
within work scope guidelines below.

Step 3: All work identified within the work scope guideline
as "Repair", "Replacement" or "Maintenance" requires an IST

pump retest. Identify the applicable PNPS Procedure No. on
the Maintenance Request for retest.

All work identified within the work scope guideline as
“Routine Servicing" requires an IST pump retest QR equivalent
documentation. Identify either the applicable PNPS Procedure
No. for retest QR equivalent documentation that will verify
the test parameter reference value was not affected (such as
changing of ofl - documented level as visible) on the
Maintenance Request.

(2] Work Scope (WS) Guideline

(a) Routine Servicing - Performance of preventive maintenance
which does not require disassembly of the pump or replacement
of parts; such as changing oil, flushing the cooling system,
adjusting packing, adding packing rings or mechanical seal
maintenance. Ex fon: (1) When routine servicing is
performed on a running pump, verification that monitored
parameters do not change may be substituted in place of the
PNPS Procedure as documented on the Maintenance Request. (2)
When a parameter is verified within the maintenance
instruction or prior to operation (i.e., verify acceptable
oi1 level) no retest 1s required.

Maintenance - Performanre of preventive or corrective
maintenance which requires disassembly of the pump or
replacement of consumable items.

8314 Rev. 1
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5.2 PUMP POST-MAINTENANCE TESTING (Continued)

(c) Repair - Performance of welding or grinding on a pump to
correct a defect (does not include pump motor).

(d) Replacement - Installation of a new pump, pump part or a
modification to the pump (does not include pump motor).

(3] Retest Flowpath

STEP this procedure

No.

Verify if Pump 11sted|

Yes

Work to be performed |

STEP 2 | 1s identified within

No

_HS.M_QSJJ.?L___I
Yes
i

Locate Procedure No. in
Section 5.5 of this pro-
cedure (or other equiva-
STEP 3 | lent documentation) and
fdentify for retest con-
sideration on Maintenance

_Request.

8.1.1.1 Rev.
Page 10 of 172

No IST Retest
For Operational

B

|




5.2 PUMP POST-MAINTENANCE TESTING (Continued)

(4] EXAMPLES:

(a) Salt Service Water Pump B (P-208B) rejuires impeller
replacement due to excessive wear per Maintenance Request.

SSW Pump P-208B 1. No retest re-
STEP 1 | listed on Page 30. | ==veceee- wmmm NO memmmrmm———ee quired for
] operability.
Yes ¢
I
Work scope to be per- !
STEP 2 | formed 1s identified | ~—=cccecceaua No SCEE I AL R .
within Guidelines -
_replacement. NOTE: Replacement of the pump
| impeller requires both
new hydraulic and
Yes mechanical parameters
to be established.
The retest performance
pavameters shall be
PNPS 8.5.3.2: Perform | eva'uvated and accepted
applicable steps of as n3w reference values.

STEP 3 | Section 7.0, Prereq-
uisites, and Section

(b) Residual Heat Removal Pump A (P-203A) requires the lubricant
reservoir to be filled because level indication s just
visible per Maintenance Reguest.

RHR Pump P-203A “s No retest re-
STEP 1 | listed on Par: 30, | ==cemeccceces NO =cemmmmmmcmen quired for
| operability.
Yes L
Mk 1 |
| Work scope is identi- '
STEP 21 fiad Within Guides | wemwsvumanscs NO wasmnmansun e vned J
lines - routine ser-
vicing,
Yes NOTE: A Maintenance Request
should always be used
PNPS No.: not re- to document routine ser-
quired - Maintenance vicing retests unless
STEP 3 | Request package uti- the pump is required
11zed to document to be run at its
verification of adjusted reference
_proper oil level. values prior to measur-
ing the affected
parameter.

8.1.1.1  Rev. 1
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5.2 PUMP POST-MAINTENANCE TESTING (Continued)

(c) Core Spray Pump A (P-215A) requires the pump mechanical seal
replacement per Maintenance Request.

CS Pump P-215A i3 No retest re-
STEP 1 | 1isted on Page 30. |~=-vmecccvccna NO meemmmmmmeee quired for
| operability.
Yes |
Y |
Work scope 1s identi- |
STEP 2 | fied within Guide- | ~secececncca- NO ==seme cemmcccccaee 4

lines - maintenance.

NOTE: Maintenance of the pump
I mechanical seal (replace-
ment of parts) requires
Yes reconfirming previous
l reference values.

PNPS 8.5.1.1: Perform
applicable steps of
STEP 3 | Section 7.0, Prereg-
uisites, and Section I
8.0, Procedure.

(d) Reactor Recirculation Pump B (P-201B) requires the motor to
be replaced per Maintenance Request.

Rx Recirc pump P'ZO‘Blgf No retest re- l
STEP 1 | 1s pot listed on No quired for
Page 30. | l operability.
Yes !
{ |
Work scope is not ‘
STEP 2 | within Guideline - | =-s=memeemee- NO secamaushssmassnnnn J
NA, |
Yés NOTE: Maintenance performed or
i non-safety related pumos
PNPS No.: Not I should receive a post-
_Required. maintenance test, but

they do not reouire
retest in accordance with
Subsection IWP (ISTP).

8.1.1.1 Rev. 1
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5.3

HYDRAULIC CIRCUITS

The following IST hydraulic circuits are used to identify pump test
paths and instrumentation. Individual hydraulic and mechanical
reference value test quantities are identified within each pump testing
procedure.

M&TE instrumentation may be used in place of installed plant
instruments provided that IWV-4000, Methods of Measurement,
requirements are satisfied. The effects of flow losses and elevation
differences due to instrument location must be considered.

5.3.1 Salt Service Water (SSW) Pumps
[1] Test Frequency

SSW Pumps are tested on a quarterly and refueling outage
frequency because of system design configuration and
operational requirements.

f2] Hydraulic Test Path

(a) Quarterly - SSW pumps shall be shutoff (dead) head
tested (RP-5) by verifying operation at nameplate speed
and that discharge head (ft) is compared to the
established value.

(b)> Refueling Outage - Each pump shall be tested by
establishing a flowpath through a RBCCW Heat Exchanger.
Then, using the Heat Exchanger Isolation Valve for
throttling, establish a flowrate in accordance with
current Tech Spec requirements. Pump discharge pressure
shall be recorded, and using suction bay level (RP-4),
the pump differentia! pressure (total head) will be
calculated and compared to the established value.

[{3] Instrumentation

(a) Inlet Pressure, Pi (ft): LI-3831A, LI-3831B (actual
measurement from ladder as backup).

(b) Discharge Pressure, (psig): PI-3802, PI-3807, PI-3812,
PI-3817, PI1-3822.

(¢) Flowrate, Q (gpm): FI-6240, FI-6241.
5.3.2 Reactor Building Closed Cooling Water (RBCCW) Pumps
[1] Test Frequency
RBCCW pumps are tested on a quarterly and refueling outage

frequency because of system design configuration and
operational requirements.

8.1.1.1 Rev. 1
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5.3.2 Reactor Building Closed Cooling Water (RBCCW) Pumps (Continued)

5.3.3

5.3.4

(2]

(3]

(1]

[2]

(3]

[

Hydraulic Test Path

(a) Quarterly - RBCCW pumps shall be shutoff (dead) head
tested (RP-1) by verifying operation at nameplate speed
and that discharge head (ft) is compared to the
established value.

(b) Refueling Outage - Each pump shall be tested by
establishing a flowpath through a RBCCW Heat Exchanger.
Then, using the Heat Exchanger Isolation Valve for
throttling, establish a flowrate in accordance with
current Tech Spec requirements. Pump discharge and
suction pressures shall be recorded. The differential
pressure (total head) will be calculated and compared to
the established value.

Instrumentation

(a) Inlet Pressure, Pi (psig): PI-4056A, PI1-4054A,
PI-4057A, PI-4006A, PI-4004A, PI-4007A.

(b) Discharge Pressure, (psig): PI-4056, PI-4054, PI-4057,
PI-4006, PI-4004, PI-4007.

{¢) Flowrate, Q (gpm): FT-6265, FT-6263.

Diesel Oil1 Transfer (DOT) Pumps

Test Frequency

DOT pumps are tested on a quarterly frequency.

Hydraulic Test Path

Each pump shall be tested by establishing a flowpath from the
storage tank to the day tank. Then, using the pump discharge
isolation valve, throttle to a calculated differential
pressure. An external clamp on flow meter will measure the
flowrate.

Instrumentation

(a) Inlet Pressure, Pi (psig): Test gauges at PI-45002,
PI-45003.

(b) Discharge Pressure, (psig): Pi1-4510, PI-4511.

(¢) Flowrate, Q (gpm): Test equipment at midpoint of
straight piping.

Residual Heat Removal (RHR) Pumps
Test Frequency
KHR Pumps are tested on a quarterly frequency.

8.1.1.1 Rev. |
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5.3.4 Residua) Heat Pemoval (RHR) Pumps (Continued)

5.3.5

5.3.6

(2l

(3]

[l

(2]

(3]

(]

Hydraulic Test Path

Each pump shall be tested by establishing a flowpath with
suction from and discharge returning to the Torus (Heat
Exchanger Bypass Valve open). Then, using the Loop To
Suppression Chamber Spray Cooling Valve for throttling,
establish a flowrate in accordance with current Tech Spec
requirements. Pump discharge and suztion pressure shall be
recorded. The differential pressure (total head) will be
calculated and compared to the established value.

Instrumentation

(a) Inlet Pressure, Pi (psig): PI-1001-70A, PI-1001-708,
PI-1001-70C, PI-1001-70D.

(b) Discharge Pressure, (isig): PI-1001-71A, PI-1001-718,
PI-1001-71C, P1-1001-71D,

(¢) Flowrate, Q (gpm): FI-1040-11A (Loop A), FI-1040-118B
(Locp B).

Core Spray (CS) Pumps

Test Frequency

CS pumps are tested on a quarterly frequency.
Hydraulic Test Path

Each pump shall be tested by establishing a flowpath with
suction from and discharge returning to the Torus. Then,
using the CS Full Flow Test Valve for throttling, establish a
flowrate in accerdance with current Tech Spec requirements.
Pump discharge and suction pressures shall be recorded and
the differential pressure (totai head’ will be calculated and
compared to the established value.

Instrumentation

(a) Inlet Pressure, Pi (psig): Test gauges at PI-40A,
PI-40B.

(b) Discharge Pressure, (psig): Test gauges at PT-1460A,
PT-14608.

(¢) Flowrate, Q (gpm): FI-1450-1A, FI-1450-1B.
High Pressure Coolant Injection (HPCI) Pumps
Test Frequency

HPCI pumps (main and booster) are tested on a quarterly
frequency when adequate steam pressure is available.

8.1.1.1 Rev. 1]
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5.3.6 High Pressure Coolant Injection (HPCI) Pump (Continued)

[2] Hvdraulic Test Path

(3]

These pumps (main and booster) shall be tested by
establishing a flowpath with suction from and discharge
returning to the CST. Then, using the HPCI Full Flow Test
Valve for throttling, establish the speed and flowrate in
accordance with current Tech Spec requirements. Pump
discharge and suction pressure shall be recorded. The
differential (total head) pressure will be calculated and
compared to the established value.

Instrumentation

(a) , ki (psig): PI-2340-7 (Booster), Test

Inlet Pressure
gauge at PX-2301-80 (Main).

(b) Discharge Pressure, (psig): Test gauge at PX-2301-80
(Booster), PI-2340-2 (Main).

(c) FElowrate, Q (gpm): FI-2340-1.
(d) Speed, N (rpm): SI-2340-1.

8.1.1.1 Rev.
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5.3.8 Reactor Core Isolation Cooling (RCIC) Pump
[1] Test Frequency

RCIC pump is tested on a quarterly frequency, when adequate
steam pressure is avaiiable.

[2) Hydraulic Test Path
The pump shall be tested by establishing a flowpath from and
returning to the CST. Then, using the test valve for
throttling, establish the speed and flowrate in accordance
with current Tech Spec requirements. Pump discharge and
suction pressures shall be recorded. The differential (total
head) pressure will be calculated and compared to the
established value.

[3] Instrumentation
(a) Inlet Pressure, Pi (psig): PI-1340-2.
(b) Discharge Pressure, (psig): PI-1340-7.
(c) Flowrate, Q (gpm): FI-1340-1.
«d) Speed, N (rpm): SI-1340-1.

5.3.9 Standby Liquid Control (SLC) Pumps

[1] Test Frequency
SLC pumps are tested on a gquarterly frequency.

[2] Hydraulic Test Path
Each pump shall be tested by establishing a flowpath with
suction from and discharge returning to the SLC Test Tank.
Then, using the test tank valve for throttling, establish a
discharge pressure at a known reference value. Measure the
time elapsed, initial and final test tank level. Calculate
the flow rate by level change over time and compare to the
established value.

[3] Instrumentaion
(a) Inlet Pressure, Pi: Not applicable (RP-3).
(b) Discharge Pressure (psig): PI-1159.
(¢) Flowrate, Q (inches): Measuring Stick (yardstick).

8.1.1.1 Rev. |
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RELIEF REQUESTS FOR INSERVICE PUMP TESTING PROGRAM

Pump Relief Requests (RP) are provided for conditions in which
compiiance to ASME Code, Section XI test requirements cannot be
satisfied. Each Relief Request identifies: Pump(s) involved, test:

requirement(s) of non-compliance, basis for relief and alternate

testing.

81000 Rev.
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(1]

Relief Request RP-1

Tulne: P-202A, P-202B, P-202C, P-2020, P-202E, P-202F

SYSTEM: Reactor Building Closed Cooling Water

CLASS: 3

FUNCTION: Emergency Equipment Cooling

TEST REQUIREMENTS:

BASIS FOR RELIEE:

Table IWP-3100-1, Inservice Test Quantities; Measure
pump flowrate.

Reactor Building Closed Cooling Water System
instrumentation is not configured to measure individual
pump flowrate during plant operation. Redesign of the
system would be necessary to install flow
instrumentation or to utilize portable flow
instrumentation. Piping configuration does not permit
installation of flow orifices on the pump discharge
piping that would be consistent with good instrument
practices. Adequate distance downstream of elbows is
not available on the individual pump discharge prior to
where discharge piping joins a common header.

The Reactor Building Closed Cooling Water System is part of
the ultimate heat sink for containment cooling functions and
reactor vessel shutdown cooling. Test loops do not exist for
indivicdual pump flow tests; therefore, disturbance of the
system normal configuration during operation and cold
shutdown conditions will have a negative impact on the plants
ability to safely operate or maintain the plant in the cold
shutdown condition.

There is no method available to control the flowrates of
individual pumps. Shutoff head will provide a repeatable
parameter for measuring pump performance. Individual pump
flowrate and pressure will be measured each refueling outage.

ALTERNATE TESTING:

Measure pump shutoff head quarterly. Measure
individual pump flowrate and pressures each refueling
outage.

8.1 mav, )
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(2]
PUMPS: P-141A
P-1418

P-202A
P-2028B

SYSTEMS:
CLASSES:
FUNCTIONS:

p-202C
P-2020
P-202E
P-202F

Relief Request RP-2

P-203A P-205 P-208A P-208E
P-2028 P-206 P-2088 P-215A
P-203C F=20/h P--208C P-2158
P-203D P-2078 P-208D P-220

As Applicable

2, 3or NC

As appiicable.

TEST REQUIREMENT:

(a)

(b)

(c)

IWP-4310, Bearings - temperature of all centrifugal
pump bearings outside the main flowpath and of the main
shaft bearings of reciprocating pumps shall be measured
at points selected to be responsive to changes in the
temperature of the bearing. Lubricant temperature,
when measured after passing through the bearing and
pricr to entering a cooler, shall be considered the
bearing temperature.

Table IWP-3100-1, Inservice Test Quantities - Bearing
Temperature Tb.

Table IWP-3100-2, Allowable Ranges of Test Quantities -
Tb {Note (2)}. Note (2) Tb shall be within the limits
specified by the Owner in the record of tests
(IKP-6000) .

Some pumps are cooled by their respective process
fluid, "Main Flowpath." Thus, bearing temperature
measurements would be highly dependent on the
temperature of the cooling medium.

Pump bearing temperature is taken at one (1) year
intervals and provides very little data toward
determining the incremental degradation of a bearing or
provide any meaningful ‘rend data.

A1l pumps will be sublect io vibration measurements per
Subsection IWP-4500. vibraticn measurements
(displacement and velocity) are a signifi:antly more
reliable indication of pump bearing degradation than
that of temperature measurements.

Vibration measurements, using velocity as a measured
value, shall be taken on each pump in the same
locations as the required displacement measured
values. Pumps with velocity amplitude exceeding 0.314
in/sec shall require investigation utilizing spectrum
analysis to determine bearing status.

8.3:0.) Ry,
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(3]

PUMPS: P-207A, P-207B

Relief Request RP-3

YSTEM: Standby Liquid Control

CLASS: 2

FUNCTION: Provides a method of shutting down the reactor without use of
the control rods.

TEST REQUIREMENTS:

ALTERNATE TESTING:

IWP-3300, Scope of Test - measurement and observation
of inlet pressure (Pi) and differential pressure (dP)
across the pumps.

IWP-3500, Duration of Tests - each pump shall be run at
least 5 min. under conditions as stable as the system
permits.

INP-4600, Flow Measurement - flowrate shall be measured
using a rate or quantity meter installed in the pump
test circuit.

The standby liquid control pumps are required to supply
the necessary flowrate at a given system pressure. The
inlet pressure (no installed test equipment) will be
equivalent to the static head provided by the test
tank. Test tank level is established within the
inservice test procedures. Also, the measurement of
inlet pressure on a positive displacement pump is not a
significant test parameter. The system resistance is
set to specified discharge pressure reference value.
Then the test tank level change is measured to
devermine pump flowrate.

The SLC pumps are tested by pumping into a test tank.
The test tank capacity decs not allow operation of the
pump for longer than inree minvies.

Additional controls placed in the present test
procedure has produced corsistent test results and
provides good repeatabiiity.

Utilize pump discharge pressure reading in lieu of pump
differential pressure reading and verify test tank
level to ensure adequate sinction pressure. The pump
shall be run for a duration of exactly 3 minutes and an
accurate measurement of the test tank level before and
after the 3 minute run shall be used to verify test
parameters.

8114 Rev. |
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(4]

P-4

PUMPS: P-208A, P-208B, P-208C, P-208D, P-208E
SYSTEM: Salt Service Water

CLASS: 3

FUNCTION: Emergency Equipment Cooling

TEST REQUIREMENT: £?§-4200. Pressure Measurement (Inlet Suction Pressure

BASIS FOR RELIEF: No instrumentation is installed to measure pump inlet
pressure.

ALTERNATE TESTING: Tide level will be used to calculate pump inlet

pressure, and to specify iniet pressure for test
purposes.

8.1.1.1 Rev. 1
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(5]

Relief Request RP-5

PUMPS: P-208A, P-208B, P-208C, P-208D, P-208E
SYSTEM: Salt Service Water

CLASS: 3

FUNCTION: Emergency Equipment Cooling

TEST REQUIREMENTS:

BASIS FOR RELIEF:

Table IWP-3100-1, Inservice Test Quantities; Measure
pump flowrate.

Salt Service Water System instrumentation is not
configured to measure individual pump flowrate during
operation. Redesign of the system would be necessary
to install flow instrumentation. Piping configuration
does not permit installation of flow orifices on the
pump discharge piping prior to where the pump discharge
joins a common header. Ultrasonic indicators cannot be
reliably utilized with the rubber lined piping used in
the salt service water system, also the pump discharge
piping 1s underground. The Salt Service Water System
ie the ultimate heat sink for containment cooling
functions and reactor vesse! shutdown cooling. Test
loops do not exist for individual pump flow tests;
therefore, disturbance of the system normal
configuration during operation and cold shutdown
conditions will have a negative impact on the plants
ability to safely operate or maintain the plant in the
cold shutdown condition.

There is no method available to control the flowrates
of individual pumps. Shutoff head will provide a
repeatable parameter for measuring pump performance.
Individual pump flowrate and pressure will be measured
each refueling outage.

Measure pump shutoff head quarterly. Measure
.uividual pump flowrate and pressure each refueling
outage.

8.1.1.1 Rev. |
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Relief Request RP-6
P-208A, P-2088B, P-208C, P-208D, P-208E

SYSTEM: Salt Service Water

CLASS: 3

FUNCTION: Emergency Equipment Cooling

TEST REQUIREMENT: IWP-4500, Vibration Amplitude

BASIS FOR RELIEF: The pump casing is physically located under water and
is therefore inaccessible.

ALTERNATE TESTING: Measure pump motor vibration at upper bearing using the
Hydraulic Institute Standards for location guidance.

811400 Rev. 1
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PUMPS: P-141A, P-141B
SYSTEM: Diesel Fuel 011 Transfer
CLASS: WNC

FUNCTION: The fuel o1l transfer pumps maintain a sufficient operating

level in the fuel oil day tank by transferring fuel oil from the
fuel oil storage tank to the fuel oil day tank.

TEST REQUIREMENTS: IWP-4600 Flow measurement (accuracy), IWP-3230(a)

corrective action (alert range), and IWP-3230(b)
corrective action (action range).

BASIS FOR RELIEF: One fuel oil transfer pump supplies each day tank.
There is nn installed flow instrumentation for either
pump. The capacity of a fuel transfer pump is
approximu.tely 28 gpm with the required design capacity
of the Diesel Engine being 3.3 gpm. Flowrate can be
measured with a portable survey flow meter. The best
obtainable accuracy for survey flow meters is
approximately ¢5%. System configuration impairs the
control of discharge pressure and flowrate

repeatability. Each pump can meet its design function
with greater than 75% degradation.

Review of pump design has shown that this pump will

still function reliably with 25% hydraulic degradation
provided that bearing vibrution is not excessive. Both
displacement and velocity vibration is monitored on
these pump bearings. Therefore, relief for expanded
accuracy requirements »7u alert/action hydraulic ranges
will adequately pruvide for pump operability assessment.

ALTERNATE TESTING: Measurement o flow by survey flow meter with an

approximate +5% accuracy. Corrective action ranges for
flow shall be: 15% degradation for the alert range and
25% degradation for the action required range.

8.5:1,1 Rev. 1
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[6) Relief Request RP-§

P-141A P-203C
P-1418 P-203D
P-2024 F-205
p-2028 P-206
P-202C P-207A

SYSTEMS: As Applicable
CLASSES: 2, 3 or KC
FURCTION: As Applicable

TEST REQUIREMENT: 1IHWP-3220, Time Allowed for Analysis of Tests - all test

data shall be analyzed within 96 hours after completion of
a test.

BASIS FOR RELIEF: Test acceptance rriteria 1s contained within the test
procedures and tie determination of equipment operability
is made immediately by on-shift personnel. Therefore,
on-shift personnel shali declare the pump inoperable ano
the appropriate Technical Specification action time must be
started. The analysis of results for degradation requiring
increased testing or engineering evaluation will then occur
when the appropriate personnel are avallable for reviewing
the inservice pump test data. The appropriate personnel
are not always readily avallable for this review effort.

Test data will be reviewed within four (4) work days (96

hrs) following the test, exciuding weckends (Saturday &
Sunday) and Holidays.

38351 Rev. |
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P-141A
P-1418
P-202A
P-2028
pP-202C
SYSTEMS: As Applica
CLASSES: 2, 3 or NC
FUNCTIONS :

TEST REQUIREMENT :

BASIS FOR RELIEF:

ALTERNATE TESTING:

Rellef Request RP-9

P-203C
P-2030
P-205
P-206
P-207A

ble

As Applicable

IWP-4120, Range - the full-scale range of each instriment
shall be three times the reference values or less.

The analog instrumentation (IRD) used to measure vibration
amplitude has a range selector with multiples of 3 and |
(1.e., full scale ranges of 0.1, 0.3, 1, 3, 10 and 30).
The IWP-4120 range requirement translates into requiring
all measurements to be in the upper 66% of the meter
sca'e. Hhen measuring reference values that fail between;
0.050 to 0,033, 0.30 to 0.33, and 3.0 to 3.3, this
requirement can not be met. For these specific cases, the
upper 704 of full scale must be used. The code deviation
described above occurs infrequently and is so minute, the
effects are insignificant when compared to the many
variables encountered during vibration data collection.

Heasurin? reference values using the upper 701 of the meter
e

full scale does not ifmpact vibration measuring consistency
for m..itoring pump degradation.

Pump vibration reference values will be measured within the
upper 70% of the vibration meter's full scale.

8.1.1.1 Rev.
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Relief Reauest RP-10

RETRACTE"
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PUMP PROGRAM TABLE

This table identifies the scope of pumps within the ISTP and a)lows
cross-referencing specific pump test quantities to their implementing
station procedure.

The test quantities measured include: Speed (N), Iniet Pressure (P1),
Differential Pressure (dP), Flowrate (Q), Vibration (V), Lubricant
Level (L) and Bearing Temperature (Tb).

8.1.1.1  Rev.
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SALT SERVICE
WATER (55W)
REACTOR BUILDING
CLOSED COOLING
WATER (RBCCW)

REMOVAL (RHR)

RESIDUAL HEAT

DIESEL OIL

T
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’P-2
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# These pumps are tested in compliance with the ASME Code, Section XI Reguirements each refueling outage. The refueling outage procedure

shall be used for post-maintenance testing i plant conditions exist in which compliance to the Limitations and Precautions can be met.
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6.0 INSERVICE VALVE TESTING

6.1 GENERAL INFORMATION

("

(2]

Applicable Code

This Inservice Testing Program for ISI Class 1, 2, 3 and NC valves
meets the requirements of Subsection IWV of Section XI of the ASME
Boller and Pressure Vessel Code, 1980 Edition through the Winter
1980 Addenda. Where these requirements are determined to be
impractical, specific requests for relief have been written and
included in Section 6.4.

Vaive Program Table

The Tables contained in Section 6.5 1ist all ISI Class 1, 2, 3 and
NC valves that are tested to meet IST requirements.

The tables are sorted by system & Piping and Instrumentation
Drawing (P&ID) number(s) and contain the following information.

(a) VYALVE NUMBER: Valve identification number.

(b) Et}g_;gﬂﬁplﬂgl[: Coordinate location and sheet number on the

(¢c) %51_£Le§$: Inservice inspection classification (Class 1, 2,
or NC).

(d) VALVE CATEGORY: Category assigned to the valve based on the
definitions of IWV-2200. Four (4) separate categories are
defined in the Code:

(1) CATEGORY A - valves for which seat leakage 1s 1imited to
a specific maximum amount in the closed position for
fulfiliment of their function.

(2) CATEGORY B - valves for which a specific amount of
leakage in the closed position is inconsequential for
fulfiliment of their function.

(3) CATEGORY C - valves which are self-actuating in response
to some system characteristic such as pressure (relief
valves) or flow direction (check valves).

(4) CATEGORY D - valves which are actuated by an energy
source capable of only one operation such as rupture
disks or explosive actuated valves.

(5. CATEGORY AC - valves which exhibit both Category A and
Category C characteristics.

(6) CATEGORY NA - valves which are not required by IWV to be
tested.

(e) VALVE SIZE: Nominal pipe size (in inches).

8.1.1.17  Rev.
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6.1

GENERAL INFORMATION (Continued)

(f)

(@)

(h)

)

»

(k)

n

(m)

(n)

YALVE TYPE: Valve Body Design;

ANGLE AN PLUG PG

BALL BL RELIEF RL
BUTTERFLY BF RUPTURE DISC RD
CHECK CK SAFETY SV

GATE GA SHEAR SH
GLOBE GL STOP CHECK SC
NEEDLE ND SPRING CHECK SK
ACTUATOR TYPE: Valve Actuator Power;

MOTOR OPERATOR MO EXPLOSIVE ACTUATOR X
AIR QOPERATOR AO MANUAL MA
SOLENOID OPERATOR SO SELF ACTUATED SA

HYDRAULIC OPERATOR HO

NORMAL POSITION: Normal Position During Plant Operation;

NORMAL OPEN 0 LOCKED OPEN L0
NORMALLY CLOSED C LOCKED CLOSED LC

TEST REQUIREMENT: Test(s) that wiil be performed to fulfii)
the requirements of Subsection IWV'. The test definitions and

:bbreviations used are fdentified in Table 1, Inservice Valve
ests.

¢ Frequency at which the tests will be
performed. The frequency defini‘ions and abbreviations used
are fdentified in Table 2, Test /requency.

DIRECTION: Direction the valve 1s exercised to during
stroke time measurements or a check valve exercise. The
direction for stroke time measurements is that which is
required to fulfill 1ts safety-related function ger the FSAR
and/or Tech Specs. The direction for check va.ve exercising
is to the position required to fulfill their ‘unction.

0 - Open

C - Closed

FF - Forward Flow, Normally Closed Valves
RF - Reverse Flow, Normally Closed Valves

COLD SHUTDOWN JUSTIFICATION: Refer to Section 6.3 for cold
shutdown description. Requests are identified as CS-iX,

RELIEF REQUEST: Refer to Section 6.4 for relief request
description. Requests are .Lintified as RV-XX.

REMARKS: Clarification to the particular column to identify
a special or unique requirement.

8.1.1.1  Rev. |
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6.1

GENERAL INFORMATION (Continued)

(3)

(4]

Exempt Valves

Valves exempt per IWV-1200 and passive valves that do not have a
specific maximum leakage requirement are not included in the IST
Program. Passive valves are those valves which are not required
to change position to accomplish a safety-related function.
Subarticle IWV-1200, “Vaives Exempt From Testing", includes:

(a) Valves used only for operating convenience, system control
and maintenance.

(b) External control and protection systems responsible for
sensing plant conditions and providing signais for valve
operation.

Control valves whose actuators are required to provide a fail-safe
position have been included in the program per Generic Letter
89-04 and are fall-safe tested only.

Exempt valves with remote position indicators have been included
s0 their position indicators will be checked with the exempt
status noted. Dampers are considered exempt (1.e., HVAC System).

Measurement of Test Quantities

(a) STROKE %1&;: Stroke time 1s the time interval from
initiation of the actuating signal to the end of the
actuating cycle. Stroke time value(s) for each power

operated valve 1s specified within the appropriate test
procedure.

(b, POSITION INDICATION: Valve disk movement is determined by
exercising the valve while observing appropriate indicators
which signal the required change of disk position.
Observation of actual valve movement or indirect evidence
(such as changes in system pressure, flowrate, level or
temperature) which reflect stem or disk position will be used
to verify that remote position indicators agree with valve
travel direction.

(c) SEAT LEAKAGE: Seat leakage is measured by one of the
following methods:

(1) Draining the 1ine, closing the valve, bringing one side
to test pressure and measuring leakage through a
downstream telltale connection.

(2) By measuring the feedrate required to maintain pressure
between two valves or between two seats of a gate valve,
provided the total apparent leak rate is charged to the
valve or gate valve seat being tested and that the
conditions required by TWV-3423 are <atisfied.

(3) By performance of a Pressure Drop (Decay) Test to verify
that an entire pressure boundary does not exceed its
specified leakage criteria (Reference RV-30).

8.1.1.1  Rev. )
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6.1 GENERAL INFORMATION (Continued)

(d)

(e)

CHECK VALVE EXERCISE: Check valve exercises will be
confirmed by observing a direct indicator such as a position
indicating device or by observing system changes such as
flowrate, system pressure, level, temperature or other
positive means.

The following test practices will be utilized:

(1) Full Flow Check Exercise - will be verified by
observation of substantially free flow through th
valve. MWhen a required accident condition flowrate
exists, 1t will be verified. If the accident flowrate
can not be confirmed, the valve may be exercised
mochanicullz or placed in the disassembly program
(Reference RV-27).

(2) Mechanical Exerciser - the force or torque deiivered to
the disk by the exerciser must be limited to less than
10% of the equivalent force or torque represented by the
minimum emergency condition pressure differential acting
on the disk or to 200% of the actual observed force or
torque required to perform the exercise on the velve
when the valve 1s new and in good operating condition,
whichever 1s less.

(3) Vacuum Breaker - the exerciser force or torque delivered
to the disk may be equivalent to the desired functiona)
pressure differential force. Also, the disk movement
shall be sufficient to prove that the oisk moves freely
off the seat. If no functional pressure oifferential
force 1s specified, only disk movement is required.

CHECK VALVE DISASSEMBLY: The verification of full opening
during flow testing for some normally closed check valves is
inhibited by system configuration or limitations. For valves
with these design limitations, the check valve testing
hierarcy and disassembly guidance outlined in NRC Generic
Letter 89-04 and published "Minutes of the Public Meetings on
Generic Letter 69-04" will be followed. This deviation from
the Code (which is approved by the above documents) has been
fdentified within Relief Request RV-27,

8.1.1.1 Rev. 1
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6.0 GENERAL INFORMATION (Continued)

The check valve disassembly program will be controlled in
accordance with PNPS 8.1.27. These valves with their
disassembly category are listed by system below:

Salt Service Water ] AV-A AV-B AV-C,AV-D AV-E
L29)
Residua! Meat Removal ] 2A,28,2C,20
~£1001) £ 68A, 688
spray (1400) | 13A,138
High Pressure Coolant 1 39
Injection (2301} 2 40
f g
Reactor Core 2 47
Isolation Cooling 3 63
(1301) 4 40,59
5 89
6190

[5] Allowable Ranges of Test Quantities
(a) STROKE TIME:

(1) Motor Operated Valves
The following values are based on a valve reference time
(R) which 1s established from actual fleld test results.

(R) A
2 <R to g5 sec. (1.2 x R) + (0.5)
Round to nearest

(1.4 x R) +« (0.5
Round to nearest

1710 sec. 1/10 sec.
5 <R to ¢ 15 sec. (1.2 x R) (1.4 x R)
Round to nearest Round to nearest
1/2 sec. 1/2 sec.
R > 15 sec. (1.10 x R) (1.2 x R)

Round to nearest:
1 sec. for times ¢ 50 sec.
5th Integer for times
2. 50 sec.

Round to nearest:
1 sec. for times ¢ 50 sec.
5th Integer for times
> 50 sec.

8.4.:0:] Rev. 1
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6.1 GENERAL INFORMATION (Continued)

TIME €
1 ¢ Rto g5 sec.

a. The valve stroke time required action value shall
not excoed either the Tech Spec or FSAR

requirements.

b. Valve stroke time deviations faster than the
reference value by a magnitude greater than the
alert value will be considered erratic and

fnvestigated.

(2) Other Valves (Air, MWydraulic, Solenoid, Etc.)

The following values are based on a valve reference time
(R) which 1s established from actual field test results.

(1.5 x R) « (.5)
Round to nearest

(2.0 x R) + (0.5
Round to nearest

1710 sec. 1/10 sec.

5 < R to ¢ 10 sec. (1.5 x R) (2.0 x R)
Round to nearest Round to nearest

1/2 s€C. 1/2 sec.

R > 10 sec. (1.25 x R) (1.5 x R)

Round to nearest:
1 sec. for times ¢ 50 sec.
5th Integer for times
2 B

Round to nearest:
1 sec. for times ¢ 50 sec.
5th Integer for times
> 50 sec.

a. The valve stroke time

required action value shall

not exceed either the Tech Spec or FSAR

requirements.

b. Valve stroke time deviations faster than the
reference value by a magnitude greater than the
¢'ert value will be considered erratic and

“avestigated.

¢. Valves may be classified as fast-acting and
assigned a 2-second required action value with the
alert value being Not Applicable.

(3) A valve stroke time shall not exceed 1ts specified alert
value without increased test frequency or specified
1imiting stroke time (required action) value without
being declared inoperable immediately and corrective

action being taken.

During valve openin? and closure, the
y

remote position 1ndicators shal) accurate

travel direction.

reflect valve

8.1.%  Rev. )
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6.1 GENERAL INFORMATION (Continued)

(¢) SEAT LEAKAGE:

(1) Valve leakage rates shall not exceed the value
established by Boston Zdison Company. These leakage
values are specified within the implementing test
procedures. Valves that fall to meet the acceptance
criteria shall be declared inoperable immediately and
require correciive action.

(2) For valves 6 in. nominal pipe size and larger (not to
include containment isolation valves), the leakage rate
shall not exceed that established by the previous test
by an amount that reduces the margin between measured
leakage rate and the maximum permissible rate by 50% or
greater. The test frequency shal) be doubled. The
tests shall be scheduled to coincide with a cold
shutdown until corrective action is taken. If tests
show a leakage rate increasing with time and a
projection based on three or more tests indicates that
the leakage rate of the next scheduled test will exceed
the maximum permissible leakage rate by greater than
10%, then corrective action will be taken.

[5] Instrument Accuracy

Instruments used to measure stroke times shall be capable of
measurement to the nearest tenth of a second.

[6] Corrective Action

(a) STROKE TIME: Corrective action shall be to repair or replace
the valve.

(b) SEAT LEAKAGE: Corrective action shall be to repair or
replace the valve.

(¢) RELIEF VALVES: f

(1) Relief valves which fail to function properly during
testing shall be: 1) adjusted 2) repaired or 3)
replaced and retested to show acceptable operation.
Procedure credit may be taken for valves that are tested
by the vendor/manufacturer provided that similar test
methods are used and the documentation verifies
survelllance procedure acceptance criteria has been met.

(2) If any relief valve in a system fails the regular test,
an additional sampling of valves in that system shall be
tested. If any of these additional valves faii, then
all the remaining relief valves in the system shall be
tested.
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TEST  TEST NAME

L

LP

LX

FE

ST

PE

Containment
Isolation Valves

Pressur2 Isolation
Valves

Miscellaneous
Isolation Valves

Full-Stroke
Exercise

Stroke Time

Partial Stroke
Exercise

TABLE 1
INSERVICE VALVE TESTS

TEST DESCRIPTION/DEFINITION

Containment isolation valves (CIVs) will be seat
leak tested in accordance with 10CFR30, Appendix
J, Type C Leak Test which is equivalent to the
requirements of IWV-3421 through IWV-3425.

The practice of testing between CIVs is acceptable
since the most restrictive CIV leakage limit is
used to evaluate test results for acceptance and
unacceptable test results require compliance to
IWV-3426 and IWV-3427(a).

Pressure Isolation Valves are any two valves in
series within the Reactor Coolant Pressure
Boundary which separated the High Pressure Reactor
Coolant from an attazhed low pressure system and
are normally closed. These valves will be seat
leak tested in accordance with ASME Boiler and
Pressure Vessel Code, Section XI, IWV-3420 Valve
Leak Rate Test. The basis for valve selection is
provided in BECo's response to Generic Letter
87-06.

Other safety related valves - Miscellaneous
Isolation Valves will be seat leak tested in
accordance with, 10CFR50 Appendix J, ASME Boiler
and Pressure Vessel Code Section XI, or standard
pressure drop test tecnniques (RV-30).

Exercise testing of Cate?ory A or B valves
through one complete cycle of operation.

1) Normally open: Full Stroke exercise the valve
closed then return to open position.

2) Normally closed: Full Stroke exercise the
valve open then return to closed position.

Stroke time is the measurement of the time
required to exercise test a Category A or B valve
through an operation. The direction for stroke
time measurements is that which is required to
fulfill its safety-related function per the FSAR
and/or Tech Specs.

Partial stroke exercise testing will be performed
on those valves that cannot be full stroke
exercised during plant operation and have the
capability to be partially exercised. The full
stroke exercise shall be performed during cold
shutdowns.
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IEST  TEST NAME

FC

pC

RD

EX

RT

FS

PI

Check Valve
Exercise

Partial Check
Exercise

Rupture Disk
Test

Explosive Test

Relief Set Point

Test

Fail Safe Test

Position Indication
Verification

TABLE )

TEST DESCRIPTION/DEFINITION

Check valves will be exercised to assure
freedom of motion and prevent sticking/seizure of
parts from prolonged immobility.

1) Forward Flow Direction (FF) - Normally closed
valves: Full Stroke open.

2) Reverse Flow Direction (RF) - Normaily open
valves: Full Stroke close.

Partial (valve checked in same flow direction)
exercise 1s when & Category C valve can not be
verified in 1ts full flow position as required by
an FC test.

Non-Testable rupture disks were test certified
by the manufacturer or the start-up testing
program and no additicnal testing shall be
required. A1l rupture disks at PNPS are
non-testable.

Testing of explosive charges by firing per ASME
Section XI with at least 20% of the charges in a
batch fired every 2 years with no charge exceeding
10 years.

Relief and Safety Valve setpoints will be verified
in accordance with ASME Boiler and Pressure Ves:iel
Code, Section XI (IWY-3510), ASME PTC 25.3-1976
with addenda and PNPS Technical Specifications.

Valves with fail safe actuators, (e.g., air
operated, spring l'oaded, solenoid operated and
hydraulic operated) will be tested to verify
proper fail safe operation upon loss of actuator
power.

Valves with remote position indicators will be
checked to verify that remote valve position
indicators accurately reflect valve travel
direction.
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TABLE !

INSERVICE VALVE TESTS (Continued)
TEST  TEST NAME TEST DESCRIPTION/DEFINITION
AP Check Alternate An augmented requirement which will verify a check

(Safety) Position
Verification

valve has returned to 1ts normal operational
position. This verification will be implemented
when the check valve performs a safety-related
function in its normal operational position.
Check valves reposition themselves following an
exercise. This repositioning is verified by
normal operational parameters, special testing or
valve disassembly. Test frequency may be as often
as every 92 days and will not exceed a refueling
outage. The following practices will be utilized
for AP verification:

1. PMerformance of a 2-year leak test
satisfies an AP requirement for the closed
position, thus if a normally closed valve has
a leakage requirement, there will be np AP
test requirement identified.

2. Check valves requiring disassembly to
satisfy the AP requirement may be placed in
the Disassembly Sampling Program, Reference
Rv-27, for guidance.

3. Check valves requiring an FC disassembly
will be assigned an AP requirement on their
test table and will have the AP performed
during disassembly.
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TABLE 2

TEST FREQ.  OQPERATIONAL CONDITION  FREQUENCY OF TESTING

(1

(2)

(3)

0

cs
RO
5Y

2Y

Power Operation At least once per 92 days

Cold Shutdown See (2) below

Refueling Outage See (1) below

No operational Every five years (see IWV-3511).
condition 1imitations Applies to RT test

No operational Every two years (see IWV-3300).
condition 1imitations Applies to position indication tests

and seat leakage tests

Refueling outage conditions are as contained in the definitions of the
PNPS Tech Specs.

Plant Cold Shutdown (as defined (n PNFS Tech Specs) testing is
acceptable when the following conditions are met:

(a) Testing is to commenie as soon as practical when the Cold
Shutdown condition 1, achieved, but not later than 48 hours
after shutdown and continue until complete or the plant is
ready to return to power.

(b) Completion of all testing 15 not a prerequisite to return to
power. Any testing not completed during one cold shutdown
should be performed during any subsequent cold shutdown
starting with those tests not previously completed.

(¢) Testing need not be performed more often than once every 3
months.

(d) In the case of extended cold shutdowns, the testing need not
be started within the 48-hour l1imitation. However, in
extended cold shutdowns, all Cold Shutdown Testing must be
completed pricr to returning to power.

PNPS Tech Spec Surveillance Interval definitions are to be applied to
the following required frequencies for performing inservice testing
activities. These required intervals may be extended as allowed by the
PNPS Tech Spec “Surveillance Frequency" definition.

ASME B&PV CODE TERMINOLOGY REQUIRED FREQUENCIES FOR
FOR _IST ACTIVITIES

Weekly At least once per 7 days

Monthly At least once per 31 days
Quarterly (every 3 months) At least once per 92 days
Semiannually (every 6 months) At least once per 184 days
Every 9 months At least once per 276 days
Yearly At least once per 366 days
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6.2 VALVE POST-MAINTENANCE TESTT v

The IST Program require. each raive to be verified as
operationally ready afie: routine servicing, maintenance, repair
or replacement. The verification of operational rea  iness should
be achieved by acceptable performance of a procedure used to
verify test requirements which may have been affected. The test
requirements may be verified by other documented procedures as
long as all test conditions are complied with in accordance with
Subsection IWV.

Valve post-maintenance testing guidance is provided using a
step-by-step determination process, a work scope (WS) guideline,
and a retest flowpath. The RS&PD ASME Test Engineer may be
consulted for questions or further clarification.

The As-Found (Prework) Testing requirements can be determined
through this process. As-Found testing is pertinent to
Containment Isolation Valves (only) and must be identified prior
to start of maintenance for compliance of 10CFR50 Appendix J.

(1] Step-By-Step Determination
(a) Steps as follows (reference Retest Fiowpath):

Step 1: Usin? this procedure, Section 6.6, locate the
valve and verify 1f 1t 1s Tisted within the table.

Step 2: Note all test requirement(s) identified for the
valve.

Step 3: For each valve test requirement, verify if the
work to be performed 1s identified within the WS
guideline.

NOTE

When using guidelines to determine containment isolation valve As-Found
(Prework) test requirements, if a post-maintenance L) procedure
requires retest for operational readiness, then an As-found test must
be considered. When the work scope covered in a Maintenance Request is
changed, it is important to re-verify this As-Found testing requirement.

Step 4: Identify the applicable PNPS Procedure No(s).
OR equivalent documentation (that will verify the test
requirement is performed in accordance with the
Subsection IWV) on the Maintenance Request.

8.1.1.1 Rev. 1
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6.2 VALVE POST-MAINTENANCE TESTING (Continued)

(2] MWork Scope Guideline

(&

(a)

(b)

(c)

(d)

Routine Servicing - Performance of planned preventive
maintenance which does not require disassembly of the valve
or replacement of parts such as adjustment of stem packing.

Maintenance - Performance of preventive or corrective
maintenance which dogs require disassembly of the valve or
replacement of consumable ftems. EXAMPLES: replacement of
packing, removal of bonnet, stem assembly or actuator, and
disconnection of hydrauiic or electrical )lines.

and

Specified Maintenance - Performance of preventive or
corrective maintenance which s unique to a test requirement
and is fdentified within the test requirement work scope.
The test requirement need only be performed 1f specifically
fdentified within the work scope.

Repair - Performance of veldin? or grinding on a valve to
correct a defect (does not include valve actuator),

Replacement - Installation of a new valve, valve part or a
modification to the valve (does not include valve actuator).

Cross-Reference Table (Test Requirement vs Work Scope)
Test Requirement Work Scopes
FE, FC, §T, ¢§ Routine servicing, maintenance, repair or

replacement. EXCEPTION: Application of grease
through a grease fitting (for PM Program) does not
require stroke exercise or timing.

Specified maintenance, repair or replacement.

Specified maintenance: repacking, louer1n? of
motor-operated valve torque switch mechanism
ad?ustnent of motor-operated valve closing limit
switch for valves that close on l1imit switch,
disassembly of valve internals or remcval of valve
actuator. As-Found (Pretest) testing is required
for Containment Isolation Valves. Exception: Motor
operated valve diagnostic testing may sometimes be
used to verify a torque setting has not been
lowered in 11eu of leak testing.
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6.2 VALVE POST-MAINTENANCE TESTING (Continued)

LP, X

Pl

RT

RD
EX

Specified maintenance, repair or replacement.

Specified maintenance: alteration to seating
surface, lowering of motor-operated valve closing
torque switch setting, replacement of
motor-operated valve torque switch mechanism,
|d?ustmcnt of motor-operated valve closing unit
switch for motor-operated valves that close on
Timit switch. Exception: Same as L) Test.

Specified maintenance, repair or replacement,

Specified maintenance: adjustment or disassembly
of 1imit switch mechanism for a remote position
fndicator, terminating/ reterminating wiring for
the remote indicator circuitry and/or reconnection
of the valve actuator. Exception: No retest for
replacement of fuses or 1ight bulbs and single lead
11fting and landing wire removal method.

Specified maintenance, repair or replacement.

Specified maintenance: adjustment of setting,
disassembly or internal gagging.

Repalir or replacement.

None (Manufacturer's Data acceptable).
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6.2 VALVE POST-MAINTENANLE TESTING (Continued)

L T T T T}

CAUTION

When a post-maintenance L) test requirement is identified, a pretest
(As-Found) test must be considered prior to commencing work.

L L T T ey

erif{ if Valve Listed ﬁ’JNo IST Retest
STEP 1 | within this procedure NO Fer Operational
.Sntinn_ul‘s- | me.n#m___
Yes
1
Note test requirement(s)
STEF 2 |for valve.

|
Yes

For each fift requirement
verify 1f work to be per-
STEP 3 |formed 1s identified |
Yes
4
Locate Procedure No(s) in
STEP 4 |Section 6.5 of this proce-
dure (or equivalent docu~
mentation) and identify for
retest consideration on

Maintenance Request.

No
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6.2 VALVE FOST-MAINTENANCE TESTING (Continued)

(4]  EXAMPLES:

(a)

AD-203-1A requires the valve seating surface to be machined

(grinding) and lapped per Maintenance Request and the
appropriate procedures to be used for retests.

AO-203-1A 1s listed on
Page 154,

Yes

STEP 1

luoto valve test reqts.: I
STEP 2

Yes

Work Scope *o be performed
is fdentified within Guide-
1ines - repair. This re-

quires: FE, ST, FS, LJ, PI.

STEP 3

Yes

Proc. Numbers:
FE,ST,FS; 8.7.4.4
0P8 } 8.7 1.0

Yes

STEP 4

Perform apﬁ‘icabie steps
of Section 7.0, Prereg-
uisites and Section 8.0,

A

-

-

No IST Retest
NO wocmcmcnnn For Operational
|
|
|
|
|
i
|
1
|
|
{
|
|
|
|
|
|
i
T SR —————
NOTE: The Local Leak Rate Test

(LJ) may require both
Pre and Post Leak Rate
Testing.

Maintenance Request doc-
umentation not required,
rotest must be performed

)
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6.2 VALVE POST-MAINTENANCE TESTING (Continued)

(b)

1001-PSV-44 requires the valve seating surface to be lappeo

per Maintenance Request and the appropriate procedures to be

used for retests.

1001-PSV-44 is 1isted
on Page 133.

Yes

1

Note valve test reqts.: |

STEP 1

STEP 2 RT. _LX.

Yes

Work Scope to be performed

is identified within Guide-
1ines - specified mainten-

ance. This requires: RT,

o]

Yes

STEP 3

STEP 4 |RT; 8.1.26

LX. 8.1.26

Yes

Proc. Numbers: '

Perform apb*1cable steps
of Section 7.0, Prereg-
uisites and Section 8.0,
Procedure.

-

No IST Retest
For Operational

-

Maintenance Request doc-
umentation not reguired,
retest should be per-
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6.2 VALV. POST-MAINTENANCE TESTING (Continued)

(c) MO-1400-24B requires the stem packing to be adjusted to
minimize leaking and the retest is to be performed within the
Maintenance Request package.

MO-1400-248 1s 1isted
on Page 136.

Yes

!

Note valve test reqts.: |
STEP 2 |EE. ST, L), Pl

No IST Retest

STEP 1 For Operational

Yes

Work Scope to be performed
is 1dentified within Guide-

STEP 3 |[1ines - routine servicing. [--cevvcccaaaas NO werecmcccnccncnnes
This requires: FE, ST.

Yes

STEP 4 [FE & ST, 8.5.1.3

Yes

Proc. Numbers: |

Reviewed Proc. Section Maintenance Request steps
7.0, Prerequisites and could follow procedure
Section 8.0, Procedure o wdRew—=reqts. to document the
for retest reqts. retests: FE, ST. Using
Maintenance Request steps
to document retest re-
quirements is not the
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6.2 VALVE POST-MAINTENANCE TESTING (Continued)

(d) MO-2301-3 requires the electric motor to be replaced per
Maintenance Request and the appropriate procedures to be used

for retest.
MO-2301-3 1s listed on No IST Retest
STEP 1 | Page 138. | ececccvecnnnns NO wemene -=|For Operational
|
YIS
Note valve test reqts.: |
STEP 2 |EE. SI. Pl

Yes

1

Work Scope to be performed
is identified within Guide-

STEP 3 |1ines - maintenance. This |ceccmrcnnnanan T A ——
requires: FE, ST, PI.

Yes

—————— . ——— . —— — —— —

NOTE: Motor replacement 1s
categorized as main-

Proc. Numbers: tenance.

STEP 4 |FE & ST; 8.5.4.1 or 8.5.4.4
El_..__;_nLTl4.4

Yes

Perform app*?cable steps Maintenance Request steps
of Section 7.0, Prereq- could follow procedure
uisites and Section 8.0, AND reqts. to perform the PI
Procedure for FE, ST, retest. Using Maintenance
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