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NUCLEAR ORGANIZATION ENGINEERING PROCED
£V

UNITS 2 AND 3 REVISION 6

OBJECTIVES AND SCOPE (Continued)

1.4.4 Our strategy for determining the pump IST program
and implementation of the reccmmendation of the NRI
Reference 2.1.5, Attachment 1, Position 11 include
planned and systematic reviews of design changes by the
Nuclear Engineering Design organization (NEDO) Systenm
Design Engineers (SDE) with a backup review by the IS]
Coordinator, see Reference 2.3.18

Additional information and criteria used for determining
IST Program scope is included in References 2.5.1, 2.1.7,
2.1.5, 2.5.2 and Regulatory Guide 1.26. Engineering
judgement and prudence are applied when reference criter
are net directly applicable

Droao
¢ )

The following are excluded from the scope of this
provided that the pumps are not required to perforn
specific function as discussed above (Ref. 2.1.7

Para. 1.2)
drivers, except where the pump and driver form a
unit and the pump bearings are in the driver;

pumps that are supplied with emergency power
operating convenience

The Inservice Testing of Pumps Program delineated herein covers
C) year interval commencing on August 18, 1993, impiemented ot
proximately Apr 1, 1994, and terminating on August 17, 2003

ap
for the Program

In accordance with Reference 2.2.1, The Manager, Statio
Technical Division is responsibl¢ ) his program and 1t

mplementation at the San Onofre

Codes and Standards
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(Continued

Topical Quality Assurance Manual (TQAM), Chapter
Code Program Scope, Responsibilities and Progra
Rev. 7, September 24, 1992

NRC Generic lLetter 89-04, Guidance on Developing
Acceptable Inservice Testing programs, April 3, 19
ASME Beiler and Pressure Vessel Code, Section XI,
Edition (July 1, 1989), Rules far Inservice
Nuclear Power Plant Components

ASME/ANSI OM-1987, Operation and Maintenance of Nuc
Power Plants, Part 6, Inservice Testing of Pump:
Light-Water Reactor Power Plants (including ASME/ANSI
OMa-1988 ADDENDA to ASME/ANSI OM-1987, (Coeration and
Maintenance of Nuclear Power Plants, and, ASME/ANSI
OMb- 1989 ADDENDA to ASME/ANSI OM-1987, Operation and
Maintenance of Nuclear Power Plants)

Draft NUREG 1482, Guidelines for Inser ¢ Testing at
Nuclear Power Plants, November |

Progr

Cooling Water
Fuel Transfer Inser
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REFERENCES (Continued)

S0123-vV-5.21, VISION PC Based Pump Inservice Test
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ending
S0123-VI-1.0.3, Methods of Handling Invali
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S023-XV-6, Technical Specification Response Time
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S0123-XXI-1.11.11, Engineering Training and Qualific
Program Description

S0123-XXIV-10.15, Preparation Review and Approval of
Facility Change Evaluations (FCE's) for SONGS 1, 2 and
(including the Site Procedures Impact Assessment, Form
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perating Instructions

Inservice Testing Topical Report, Design Bose:
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of the Public meetings on Generic Letter 89-04,
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Memo, P. Croy to Cognizant Supervisors and Cognizant
Engineers, Vibration Velocity Measurement and Evaluations

During inservice Testing of Pumps, February 3, 199
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3.0 PREREQUISITES
NOTE : Reference to SDMS, ON-LINE, with a PC is the preferred method to

verify which version of the Procedure and TCN’'s are current.

CAUTION  CDM-SONGS Controlled copies are updated as soon as their

3.1

3.2

3.3

resources permit, however, this might sometimes mean that
controlled copies in the Technical Library, for example, are
several days late getting updated. This is not the case with the
on-1ine SDMS system.

Prior to use of a user-controlled copy of this document, it is the
user’'s responsibility to verify the revision and any TCNs are current
by using one of the following methods:

3.1.1 Access the San Onofre Document Management System (SDMS)
[San Onofre local area network (SLAN) or online system]
(preferred methods).

302 Check it against a Corporate Documentation
Management - SONGS (CDM-SONGS) controlled copy and any TCNs,

3.1.3 Contact CDM-SONGS by telephone or through counter inguiry.

3.1.4 Obtain a user-controlled copy of this procedure from

CDM-SONGS or SDMS SLAN.

The implementing procedures (References 2.3.1 through 2.3.11) should
be updated, as necessary, prior to the next test involving the changed
information in the program. The Managers of Operations, and
Maintenance shall receive a copy of the revision from the IST
Coordinator to serve as notification of a revision.

Instrumentation used for Inservice Testing shall meet the reguirements
of ASME Code, Section XI and OM-6. See Section 6.4.6, Below.

3.3.1 Prior to commencing an Inservice Test, the Engineer
conducting the test shall ensure that required
instrumentation, both installed plant instrumentation and
Measuring and Test Equipment, is available, calibrated and
calibration date not expired.
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3.0 PREREQUISITES (Continued)

3.4

NOTE: The Maintenance Division procedures allow a 25 %
calibration interval extension to be applied to
the calibration due date. Where instruments
used for IST are in this "25 % grace period”
these instruments are acceptable for IST.

3.3.2 The Engineer conducting the test shall verify that
instrumentation meets the range and accuracy requirements
of ASME Code, Section XI, OM-6, and Pump Relief Request
No. 12 (see Attachment 8). See Paragraph 6.4.6, below.
This is required for each new instrument or loop (CFMS,
temporary instruments, etc.) used if not done and
documented previously.

Reference Data: It is recommended that reference data on the pump
under test be available in the field during the performance of the ISIT
to facilitate initia) evaluation of test results.

4.0 PRECAUTIONS

4.1 Testing required in this program procedure shall not be conducted in
Modes or under circumstances that place the Plant in an unsafe
condition. Likewise, care shall be exercised that no test will be
conducted so a failure of the test would put the plant in an unsafe
condition.

4.2 Special care must be exercised to ensure that the allowed test
interval is not exceeded. For pumps routinely tested at one or three
month intervals, a test interval extension is allowed. This extension
shall not exceed twenty-five percent of the test interval.

4.2.1 The twenty-five percent (25%) interval extension is
allowed to accommodate plant conditions that may not be
suitable for conducting a surveillance (such as transient
conditions or other surveillance in progress). It also
provides flexibility for refueling interval surveillance.
Consequently, the twenty-five percent extension is not to
be vicwed as a routine scheduling tool. It is for
exceptional situations only.

5.0 CHECKLIST(S)

5.1

None
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6.0 PROCEDURE

6 l[erminology

NOTE Terms defined in this section correspond to Reference
2.1.7, fara. 1 The consistency with this Referent
provides a common basis for understanding among ourselve
as the owner, the ASME documents with which we must comp!y
and the individuals who audit our program, such as the
NRC, ANII, et«

n
-

.
.

6.1.1 Inservice Test - a test to determine the operational
readiness of a pump

6.1.4 Instrument Accurac) the allowable inaccuracy of ar
instrument loop based on the square root of the sum of the
quares of the inaccuracies of each instrument or

( :‘f"[-a}ﬂ(’r! in the ’Oop'

©.1.3 instrument Loog two or more instruments or component
working together to provide a single output (e.g a
ts associated signal conditioning and

vibration probe and 1ts
readout devices)

Operotional reodiness the ability of a pump to perforn

its intended function

Preservice test period - the period of time followin
mpletion of construction activities related to the pumj
and prior to first electrical generation by nuciear heat

n which component and system testing takes place

6.1.6 pumg a mechanical device used to move i1i1guid

6.1.7 reference values one or more values of test parameter
measured or determined when the eqguipment 15 Known to be

operating acceptabiy

6.1.¢ routine servicing the performance of planned, prevent

ma "t"t,”" € (€ e ".'i.']dt "~_é or a':) .;Y r‘:’ ".‘.‘\‘" n 4

recipr changing oil, flushing the cooling
tem, adjusting packing, adding packing riuags o
mechanical seal maintenance or replacement

€ ystem resistance the hydrau C resistance t f #

o i RO Operations Supervisor Any Operations individu
holding an SRO license (active or inactive) who ha
qualified to the position of Shift Superintendent or

ontrol Room Supervisor [See 2.4.1, Attachment |
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6.0 PROCEDURE (Continued)

6.1.11 Test Interval - This program uses the same test interval

definitions as those used in the Technical Specifications,
namely, one month is defined as 31 days and one gquarter is
defined as 92 days [Ref. 2.1.3].

6.2 Reference Information

6.2.1 Cetection of Change: The hydraulic and mechanical
condition of a pump relative to a previous condition can
be determined by attempting to duplicate by test a set of
reference values. Deviations detected are symptoms of
changes and, depending upon the degree of deviation,
indicate need for further tests or corrective action.
[Ref. 2.1.7, Para. 2.1]

6.3 Design Requirements
6.3.1 Owner’s Responsibility

" | Design changes shall include in both the pup and plant
design all necessary valves, instrumentation test loop,
required fluid inventory, or other provisions which are
required to fully comply with the rules of this program
procedure. [Ref. 2.1.7, Para. 3.1(a)]

4 Fach pump to be tested in accordance with the rules of
this program procedure is identified in Attachment 4.
[Ref. 2.1.7, Paras. 3.1(b) and 7]

6.3.2 Bypass lLoops

ol Bypass test loops (sometimes called miniflow lines or
miniflow recirculation lines) are used on certain pump
tests identified in the program procedure, see
Attachment 4. Pump bypass ?oops shall be designed to
accommodate the pump manufacturer’s operating conditions
for minimum flow operation. [Ref. 2.1.7, Para. 3.2]

6.4 Test Reguirements

NOTE : Since this is the second IST interval (second 120 months),
preservice testing applies to newly added design changes.

6.4.1 Preservice Testing: Each pump shall be tested during the
preservice test period. This testing shall be conducted
under conditions as near as practicable to those expected
during subsequent inservice testing. Only one preservice
test of each pump is requ.ved, except that the
requirements of 6.4.4, below shall be met. [Ref. 2.1.7,
Para. 4.1]
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6.0 PROCEDURE (Continued)

6.4.2

6.4.3

Inservice Testing: Inservice Testing in accordance with
this program procedure shall commence when the pump(s) is
required to be operable. [Ref. 2.1.7, Para. 4.2?

Reference Values: Reference values shall be determined
from (1) the results of preservice testing, (2) from the
results of the first inservice test (following initiation
of this program), or alternatively, (3) from the results
of the previous reference inservice or preservice test
(conducted prior to implementation of the second 120 month
IST intervag. provided the correct parameters and
acceptance criteria were applied to comply with the
current program procedure). [Ref. 2.1.7, Para. 4.3]

Reference values shall be at points of operation readily
duplicated during subsequent tests.

All subsequent test results shall be compared to these
initial reference values or to new reference values
established in accordance with 6.4.4, below, or, 6.4.5,
below. [Ref. 2.1.7, Para. 4.3]

Reference values shall only be established when the pump
is known to be operating acceptably.

If the particular parameter being measured or determined
can be significantly influenced by other related
conditions, then these conditions shall be analyzed.

To doc'ment the new reference in the VISION software
program, use the "Comments" field during the upload
section of the test. See Reference 2.3.12 for more

information.

Prior to establishing an additional set of reference
values, the Cognizant Engineer shall inform the IST
Coordinator. This notification is necessary so that the
VISION software program, Reference 2.3.12, is updated with
a new route specifically designed for the new (additional)
reference condition.

NOTE: Vibration measurements of pumps may be
foundation, driver, and piping dependent.
Therefore, if initial vibration readings are
high and have no obvious relationship to the
pump, then vibration measurements should be
taken at the driver, at the foundation, and on
the piping and analyzed to ensure that the
reference vibration measurements are
representative of the pump and that the measured
vibration levels will not prevent the pump from
fulfilling its function.



NUCLEAR ORGANIZATION

ENGINEERING PROCEDURE S023-v-3.4

| UNITS 2 AND 3 REVISION 6 PAGE 11 OF 45
| 6.0 PROCEDURE (Continued)
| 6.4.4 Effect of Pump Replacement, Repair, and Maintenance on

-
-

2.1

o8 ol

6.4.5

NOTE:

Reference Values

when a Reference value or set of values may have been
affected by repair, replacement, or routine servicing of a
pump, a new reference value or set of values shall be
determined or the previous value reconfirmed by an
inservice test run prior to declaring the pump operable.
[Ref. 2.1.7, Para. 4.4)

Deviations between the previous and new set of Reference
values shall be identified.

Whenever an additional set of reference values is
established, the reasons shall be fully explained and
documented.

The Cognizant Engineer conducting the test shall verify
that the new values represent acceptable pump operation
and shall document this in the IST files for that pump.

.1 Use the "Documentation of New Reference" provided in
each Pump Test Procedure (References 2.3.1 through
2.3.11). [Ref. 2.1.7, Paras. 4.4 and 7]

To Establish an Additicnal Set of Reference Values

If it is necessary or desirable, for some reascn other
than stated above to establish an additional set of
Reference values, an inservice test shall first be run at
the conditions of an existing set of reference values and
the results analyzed. If operation satisfies the
applicable acceptance criteria, a second test run at the
new reference conditions shali follow as soon as
practicable. The results of this second test constitute
as acceptable additional set of Reference values.

If an additional set of Reference values is being
established under this section, the previous quarterly
test (when the pump was known to be operating
satisfactorily) may be used as the first of the pair of
tests when establishing a new reference if the Engineer
provides an analysis showing that the pump performance
trends indicate continued satisfactory pump condition.

Paragraphs 6.4.4.2, 6.4.4.2.1 and 6.4.4.2.2 apply. [Ref.
2.1.7, Para. 4.5])
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(Continued)

Instrumentation
General

Quality: Instrument accuracy shall be within the Timits
of Attachment 1. Station instruments meeting these
requirements are acceptable. [Ref. 2.1.7, Para. 4. 6.1 1]

Range:

NOTE: Vibration instruments are excluded from the
following two range requirements. [Ref. 2.1.7,
Para. 4.6.1.2(c)]

The full-scale range of each analog instrument shall be
not greater than three times the reference value.
[Ref. 2.1.7, Para. 4.6.1.2(a)]

Digital instruments shall be selected such that the
Reference value shall not exceed 70 % of the calibrated
range of the instrument. [Ref. 2.1.7, Para. 4.6.1.2(b)]

Instrument Location:

The sensor location shall be established by the Owner,
documented in the plant records, see Section 7.0, and
shall be appropriate for the parameter being measured.
[Ref. 2.1.7, Para. 4.6.1.3)

The same sensor location shall be used for subsequent
tests.

Instruments that are position sensitive shall be either
permanently mounted or provision shall be made to
duplicate their position during each test. [Ref. 2.1.7,
Para. 4.6.1.3]

Calibration: Instruments and instrument loops shall be
calibrated in accordance with the program existing here at
Lhe SONGS station [Responsibility: Maintenarce Division].
New or repaired instruments shall be calibrated prior to
use in an inservice test. [Ref. 2.1.7, Para. 4.6.1.4]

Fluctuations: Symmetrical damping devices or averaging
technigues may be used to reduce instrument fluctuations.
Hydraulic instruments may be damped by using gauge
snubbers or by throttling small valves in instrument
lines. [Ref. 2.1.7, Para. 4.6.1.5]
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(Continued)

1.6

w83

2.2

Frequency Response Range: The frequency response range of
the vibration measuring transducers and their readout
system shall be from one-third minimum pump shaft
rotational speed to at least 1000 Hz. [Ref. 2.1.7,

Para. 4.6.1.6]

Pressure Measurement

Gage Lines: If the presence or absence of liquid in a
gage line could produce a difference of mere than 0.25 %
in the indicated value of the measured pressure, means
shall be provided to assure or determine the presence or
absence of liquid as required for the static correcition
used. [Ref. 2.1.7, Para. 4.6.2.1]

Differential Pressure: When determining differential
pressure across a pump, a differential pressure gauge, a
differential pressure transmitter that provides direct
measurement of pressure difference or the difference
between the pressure at a point in the inlet pipe and the
pressure at the point in the discharge pipe, may be used.
[Ref. 2.1.7, Para. 4.6.2.2]

Rotational Speed Measurements: Rotational speed
measurements of variable speed pumps shall be taken by a
method which meets the requirements of Paragraph 6.4.6 and
Attachment 1. [Ref. 2.1.7, Para. 4.6.3]

Vibration Measurements

NOTE: A1l of the San Onofre Pumps in the Inservice
Testing Program fall into three groups:

Centrifugal Pumps A1l pumps except those identified
below

Reciprocating Pumps Charging Pumps S2(3)1208MP190, 191
and 192

Vertical Line Shaft Salt Water Cooling Pumps

Pumps $2(3)1413MP112, 113, 114 and 307,
Diesel Fuel 0il Transfer Pumps
S2(3)2421MP092, 093, 094, and 095,
Containment Spray Pumps
$2(3)1206MP012 and 013, and LPSI
Pumps S2(3)1204MPO15 and 016
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6.0 PROCEDURE (Continued)

6.4.6.4.1 On centrifugal pumps, measurements shall be taken in a
plane approximately perpendicular to the rotating shaft in
two orthogonal directions on each accessible pump bearing
housing. Measurement also shall be taken in the axial
direction on each .ccessible pump thrust bearing housing.
[Ref. 2.1.7, Para. 4.6.4(a)]

4.2 On vertical line shaft pumps, measurements shall be taken
on the upper motor bearing housing in the three orthogonal
directions, one of which is the axial direction.

[Ref. 2.1.7, Para. 4.6.4(b)]

4.3  On reciprocating pumps, the location shall be on the
bearing housing of the crankshaft, approximately
perpendicular to both the crankshaft and the line of
plunger travel. [Ref. 2.1.7, Para. 4.6.4(c)]

.4.4 1f a portable vibration indicator is used, the reference
points must be clearly identified on the pump to permit
subsequent duplication in both locatien and plane.

[Ref. 2.1.7, Para. 4.6.4(d))

.4.5 The location of test points for individual pumps are shown
in references 2.3.1 through 2.3.11.

NOTE: See Attachment 3 for Acceptance Ranges for
Vibration Parameters.

5 Flow Rate Measurement: When measuring flow rate, use a
rate or quantity meter installed in the pump test circuit.
If a meter does not indicate the flow rate directly, the
record shall include the method used to reduce the data.
[Ref. 2.1.7, Para. 4.6.5]

6.5 Testing Methods

6.5.1 Frequency of Inservice Tests:

1 An inservice test shall be run on each pump, nominally
every 1 or 3 months, except as provided in Paragraph
6.5.3, and 6.5.4 below. See Attachment 4 for details of
pump testing frequency. [Ref. 2.1.7, Para. 5.1]

° Attachment 5 identifies certain pumps for which the
response time must be measured at least every 24 months.
This measurement is part of the individual implementing
procedures for affected pumps, references 2.3.1 through
2.3.11.
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6.0 PROCEDURE (Continued)

6.5.1

6.5.2

i, |

3.1

Bl

s Balsd

3.3

This program uses the same test interval definitions as
those used in the Technical Specifications, namely, one
month is defined as 31 days and one quarter is defined as

92 days.

NOTE : (1) Operability of a redundant pump must often
be assured prior to testing the second
pump. It is suggested that testing be done
on a staggered basis, where possible.

(2) Compliance with Paragraph 4.2 1s mandatory.

Test Procedure

The preferred method of data collection is using MICROLOG
data collectors as cutlined in Reference 2.3.12.

The alternate method of obtaining measurements is Lo use
an IRD instrument or equivalent with a hard copy of
Form EG (123) 53, Inservice Pump Test Record.

An inservice Test shall be conducted with the pump
operating at specified test reference conditions. The
test parameters shown in Attachment 4 shall be determined
and recorded as directed in this section. The test shall
be conducted as follows:

The pump shall be operated at nominal motor speed for
constant speed drives and at a speed adjusted to the
reference speed for variable speed drives. [Ref. 2.1.7,
Para. 5.2(a)]

The resistance of the system shall be varied until the
flow rate equals the reference value. The pressure shall
then be determined and compared to its reference value.

i he flow rate can be varied until the
pressure equals the reference value and the flow rate
shall be determined and compared to the reference flow
rate value. [Ref. 2.1.7, Para. 5.2(b)]

Flow should be established as near to the reference flow
value as is practical for the test and in no case should
it vary more than = 2 %. (Ref. 2.1.8)

Where system resistance cannot be varied, flow rate and
pressure shall be determined and compared to their
respective reference values. [Pef. 2.1.7, Para. 5.2(c)]
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Changes in the pump test alignment described in the
individual pump test procedures, References 2.3.1
through 2.3.10, changes in the pump test
instrumentation and changes in the "As Left" valve
aligrment following the test may be made, provided:

The changes are documented on the Pump Test Procedure
(the remarks section may be used).

The Engineer conducting the test and the SRO Operations
Supervisor, or designee, signify approval by si?ning
the pump test procedure, and shall be responsible for
ensuring that exceptions and/or changes do not
invalidate the test or violate the Technical

Specifications and other operational constraints.

Any changes in the test flow path shall be reviewed and
approved by the Engineer conducting the test to assure
that the pump test remains valid.

Any changes in the valve lineup shall be documented and
approved by Operations using procedures available for
this such as Reference 2.4.2.

Pressure, flow rate, and vibration {displacement or
velocity) shall be determined and compared with
corresponding reference values. A1l deviations from
the reference values shall be compared with the Timits
given in Attachment 3, RANGES FOR TEST PARAMETERS and
Attachment 10, MINIMUM PUMP PERFORMANCE TO ACHIEVE
SAFETY ANALYSIS COMPLIANCE corrective action taken as
specified in 6.6.1, below. [Ref. 2.1.7, Para. 5.2(d)]

Vibration measurements are to be broad band
(unfiltered). If velocity measurements are used, they
shall be peak. If displacement amplitudes are used,
they shall be peak-to-peak. [Ref. 2.1.7, Para. 5.2]

UNITS 2 AND 3
6.0 PROCEDURE (Continued)
$.5.2.3.4
.3.4.1
3.4.2
S4.2.1
.3.4.2.2
.3.5
4
6.5.3

Pumps in Regular Use: Pumps that are operated more
frequently than every 3 months need not be run or
stopped especially for inservice testing provided the
plant reccrds show each such pump was operated at least
once every I months at the reference conditions, and
the quantities specified were determined, recorded, and
analyzed as discussed in 6.6, below. [Ref. 2.1.7,
Para. 5.3]
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6.0 PROCEDURE (Continued)

6.5.4

6.5.5

6.5.6

Pumps in Systems Out of Service:

For a pump in a system declared inoperable or not reguired
to be operable, the test schedule need not be followed.

NOTE: Maintaining the test interval is recommended,
however, as this facilitates scheduling the
testing on a staggered basis as previously
addressed.

If not tested during plant shutdowns, the pump shall be
tested prior to entering the Mode in which it is required
to perform a safety function. Within 3 months prior to
placing the system in an operable status, the pump shall
be tested and the test schedule followed in accordance
with the requirements of this program procedure.

Pumps which can only be tested during plant operation
shall be tested within 1 week following plant startup.
[Ref. 2.1.7, Para. 5.4}

Duration of Tests: After pump conditions are as stable as
the system permits, each pump shall be run at least 2
minutes. At the end of this time at least one measurement
or observation of each of the guantities iequired shall be
made and recorded. [Ref. 2.1.7, Para. 5.6]

Test Control

Control, direction and scheduling of the Test shall be the
responsib, ity of the Cognizant Engineer conducting the
test.

Collection of data may be delegated to any individual
approved by the Cognizant Supervising Engineer, provided
this individual meets the training and qualification
requirements of References 2.1.4 and 2.3.17.

Inservice Testing of pumps shall be coordinated with other
operational testing, when possible.

Operator responsibilities, including independent
verification, are addressed in the individual pump IST
implementing procedures, References 2.3.1 through 2.3.10
and 2.4.1.
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6.0 PROCEDURE (Continued)
6.6.1.2 Acceptance Ranges

.2.1 The ranges of test quantities for each pump tested shall
be specified in the Inservice Pump Test Record used for
the test. See Attachment 6.

2.2 The allowable ranges of inservice *est quantities which
are based on reference va' s are shown on Attachment 3.
[Ref. 2.1.7, Table 3]

NOTE: Measured test quantities must also meet or
exceed the values discussed in Attachment 10,
MINIMUM PUMP PERFORMANCE TO ACHIEVE SAFETY
ANALYSIS COMPLIANCE .

.2.3 If the allowable ranges for test quantities are more
restrictive in the Technical Specifications, or other
similar governing document, the more restrictive ranges
shall be used and the source of the more restrictive
requirements shall be referenced in the record of tests.

.3 See Attachment 9 for guidance on analysis of tests and
time allowed for review.

NOTE : If during a test it is obvious that a test
instrument is malfunctioning, the test may be
halted and the instruments promptly recalibrated
or replaced.

.4 During a test, anomalous data with no clear indication of
the cause must be attributed to the pump under test. For
this occurrence, a prompt determination of operability 1s
appropriate with follow-on corrective action as necessary.
[See NRC Generic Letter 91-18, "Information to Licensees
Regarding ...Operability"]

N If deviations fall within the ALERT RANGE of Attachment 3,
Rariges of Test Parameters, the freguency of testing
specified in Attachment 4, shall be doubled until the
cause of the deviation is determined and the condition
corrected. [Ref. 2.1.7, Para. 6.1]

.5.1 The test freguency may be returned to normal after the
requirements of this section (6.6) have been met and a
successful retest is completed demonstrating operation in
the acceptable range.
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6.0 PROCEDURE (Continued)
6.6.1.6 If deviations fall within the REQUIRED ACTION KANGE of

Attachment 3, and/or do not meet or exceed the values
discussed in Attachment 10, the shall be declored
inoperable until the couse of the deviation has been
determined and the condition corrected. [Ref. 2.1.7, Para.

€.1]

6.1 When i test shows deviations outside of the acceptable
range of Attachments 3 and/or 10, following the
inoperability declarotion, the instruments ‘nvolved may be
recalibrated and the test rerun.

6.6.2 Limits may not be modified without a Pump Relief Request,
even though when operating normally a pump does not
perform consistently within the ranges id:ntified in
Attachment 3. [Ref. 2.1.7, Para. €.1]

NOTE: Measured test quantities must alsc meet or
exceed the values discussed in Attachment 10,
MINIMUM PUMP PERFORMANCE TO ACHIEVE SAFETY
ANALYSIS COMPLIANCE.

6.6.3 Time Allowed for Analysis of Tests is discussed in
Attachment 9.

7.0 RECORDS AND REPORTS

7.1 Pump Records: Records shall be maintained in CDM and shall include
the following for each pump covered by this Program Procedure:

T30 The manufacturer and the manufacturer’s model; serial
and/or other identification number;

L2 A copy or summary of the manufacturer’s acceptance test
report if available;

5 A copy of the pump manufacturer’s operating limits.
7.2 Inservice Test Plans: Inservice Testing Plans are issued as pump test

procedures, references 2.3.1 through 2.3.10. The Inservice Testing
Records for the Pumps in the Program shall be maintained and shall

include:
7.2 The hydraulic rircuit used;
TRk The measurement location and type of measurement for the

required test parameters;
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7.0 RECORDS AND REPORTS (Continued)

7.2:3 The reference values;

g | Reference values of test parameters are recorded on the
preservice tests, or other reference test records and are
transcribed to the current test each time a test is
conducted.

2 Only one reference test shall be used for a given pump
test, that is, a single pump test may not use reference
numbers from more than a single reference test.

NOTE: In evaluating a single pump IST, this eliminates
the poor practice of using one reference test
for hydraulic 1imits and another reference test
for the mechanical or vibration limits.

7.2.4 The method of determining reference values which are not
directly measured by instrumentation (such as
calculations).

7.3 Records of Tests: There shall be one Inservice Pump Test Record,
Attachment 6, for each pump test. The Inservice Pump Test Record
shows the test results for each test and, along with its attachments
or referenced documents, such as NCR’s, indicates corrective action
needed. This record of shall be maintained in CDOM and shall include:

7.3.1 Pump identification (the Equipment Identification Number
from PEDMS):

7.3.2 Date of test;

7.83.3 reason for test (e.g., post-maintenance, routine inservice
test, establishing reference values);

7.3.4 values of measured parameters:

1.3.5 Identification of instruments used;

7.3.6 Comparisons with allowable ranges of test values and
analysis of deviations;

7:3.7 requirements for corrective action;

7.3.8 evaluation and justification for changes to reference
values;

7.3.9 signature of the person or persors responsible for

conducting and analyzing the test.
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REVISION 6
(Continued)

d_of Corrective Actior

Records of corrective action shall be maintained and shal
include a summary of the corrections made, the subsequent
inservice tests and confirmation of operational adequacy
(see Para. 6.4.4, above), and the signature of the
individual responsibie for corrective action and

1

verification of results,.

Corrective action performed on a pump in the Inserv
Testing Program shall be documented on Maintenance Order
(either hard copy or SOMMS), NCRs and/or memoranda f«¢
file to provide a record of corrective action Recor
corrective action shall be filed in CDM-S5ONGS when
completed. If on electronic media, such as NCRS or SOMM!
they may be retained in that format

endar and Test Status

T }

Attachment 7, Summary of Current Test Status, shall be

maintained to provide a current record of the test date

and current test status of each pump In addition, a

schedule of tests, the IST Calencar, shail be maintained

and distributed as appropriate by the IST Coordinator
ordance with Reference 2.3.13

This hard copy of the "IST Log s maintained
addytion to the Computer records t )
method of determining the test st

pumps even if the host or network

become temporarily inoperative
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ATTACHMENT 1|
INSERVICE TESTING OF PUMPS PROGRAM
ACCEPTABLE INSTRUMENT ACCURACY

{From Reference 2.1.7, Table 1)

Quantity Percent
(Percent of full scale for individual analog

instruments, percent of total loop accuracy
for a combination of instruments, or over
the calibrated range for digital
instruments. )

Pressure 9
Flow Rate t 2
Speed t 2
Vibration 5
Differential Pressure t 2

23V34R6 w51 ATTACHMENT 1] PAGE 1 OF 1]
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ATTACHMENT 2

INSERVICE TESTING OF PUMPS PROGRAM
INSERVICE TEST PARAMETERS

(From Reference 2.1.7, Table 2)

The parameters identified in this table shall be
determined for each pump identified in

Attachment 4 and recorded as directed in paragraph
6.5.2.3 of this precedure.

Quantity Remarks
Speed: N 1f variable Speed
Differential Pressure: aP Centrifugal Pumps, including vertical
line shaft pumps
Discharge Pressure: P Positive Displacement Pumps
Finw Rate: Q Each Pump (exceptions in Att. 4)
Vibration: See Ref’'s 2.3.1 through 2.3.11
for test point locations
Displacement, V, Peak-to-Peak
Velocity, V. Peak

23V34R6 .wh] ATTACHMENT 2 PAGE 1 OF 1
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ATTACHMENT 3

INSERVICE TESTING OF PUMPS PROGRAM

RANGES FOR TEST PARAMETERS
(From Reference 2.1.7, Table 3 and 3b)

Part 1
Fump Pusp Test Acceptadbie Alert Reguired
Type Speed Paramster Range Range Action Range
Centrifugal and < 600 rpm Vg or ¥y, < 2.5V, >2.85Vrtobv, >8BV.o0r222mi's
Vertical line shatt or
> 10.5 mills
z 600 rpm ¥y or ¥y 2 2.5, »2.5Vr to € vy > 6V, or
or » 0.70 in./sec
» 0.325 in./sec
Reciprocatng Vg or Yy s 2.5V, > 2.5 Vr to 6 v, > 6 ¥,
Part 2
Alert Range Raguired Action Range
Test Parameter Acceptable Range
Low High Low Kigh
P (Positive £.93 to 1.10 P, 0.80 to < 0.90 P, > 1.10 #,
dispilacement pumps) < 0,93,
AP (Vertical line 0.85 to 1.10 &P 0.93 to {4a < 0,93 oFp > 1.10 &Py
shatt pumps) < 0.9% &P,
Q (Posivive 0.95 to 1.10 Q, 0.93 to < 0.93 Q. > 1.10 Q.
displacement vertical < 0.95 Q¢
Tine shaft pumps)
aP (Centrifugal Pumps) 0.50 to 1.10 &Py iy fic < 0.90 AP, > 1,10 &P
G (Centrifugal Fumps) 0.90 to 1.10 Q. < 0.90 Q. > 1.10 Q,
NOTES: a) GEX TE€: Tne subscript r denctes reference value. The subscript ¢ denvtes displacement
vibration. The subscript v denotes Velocity vibration,
b) Refer to Figure 1| of this attachment to establish displacement limits for pumps with speeds * 500 rpm

or velocity 1imits for pumps with speeds < b00 rpm.

ATTACHMENT 3 PAGE 1 OF 2
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FIGURE 1
RANGES FOR TEST PARAMETERS

PAGE 26 OF 45
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ATTACHMENT 4
PUMPS TESTED WITHIN THE INSERVICE TESTING PROGRAM
INTRGDUCT ION:

Components subject to the Inservice Testing Program for Pumps in accordance
with Reference 2.1.7 and 2.5.1 are identified herein. This attachment also
identifies the parameters to be measured, test frequency and notes. Pump
Relief Request No. 12 is provided in Attachment 8.

GENERAL NOTES:
1. Al testing is done on a gquarterly interval unless otherwise noted.

2. A1l parameters listed in Attachment 2 are required to be measured during
each pump test.

PUMP NAME AND P&IDY Test Parameters NOTES
EQUIPMENT TAG Coordinates
NUMBER Speed P Disch Flow Vibration
Press. Rate
Containment Spray Pumps
S2(3)1208MP0O12 40114NC5 NA Yeos Yoe Yes Yos These pumps are tested quarterly on
minkflow recirculation without flow
measurement and with full flow at coid
S2(3)1206MP013 40114A/G-4 | N/A Yee | Yet Yoo Yes ehutdown intervels.'
Low Pressure Safety Injectiun Pumps
82(3)1204MPO15 401128/G4 N/A Yoe Yoe Yes Yeos .hese Pumps are tested quartarly on
minkflow recirculation. without flow
msasurement and with full flow (using
the shutdown ocooling system flow path)
$2(3)1204MP016 401128/E-4 N/A Yes Yos Yes Yes wach cold shutdown intervals ' Testing
shall be in accordance with T-8 452
High Pressure Safety injection Pumps
82(3)1204MPO17 401120/G4 | NA Yes Yoo Yeou Yes Testing shu!l be in accordance with T-8
Ty v 482
S2(3)1204MPC18 40112AE4 N/A You 5 Yo Yoo
S2(3)1204MPO1S 40112004 N/A Yes Yes Yos Yot

Mhis testing is in compliance with Reference 2.1.5, Attachment 1, Position 9.

ATTACHMENT 4

PAGE 1 OF 3
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ATTACHMENT 4

PUMPS TESTED WITHIN THE iNSERVICE TESTING PROGRAM (CLontinued)

miniflow recirculation. without flow

{ measurement and with full (or

I's : substantial) flow {using the Emeigency
J1305MP14" 1 J

S2(3)1305MP14 40'60A/B-5 /A Yes Yes Yes Yes AFW flow & the Bieam

Generators) each cold shutdown if 1t

has been more than one quarter sinca

S2(3)11305MPS04 40 180A/G-5 NA Yes Yes Yos Yes the iast tull flow test ' Testing shall be
in accordance with T-5471211 s

PUMP NAME AND P&RID/ Test Parametors NOTES l
EQUIPMENT TAG Coorginates
NUMBER Speed | oP Disch Flow Vibration
Press Hate
Component Cooling Water Pumps
§2(3)1203MP024 40127464 N/A Yes Yer Yes Yer None
$2(3)1 203MPO2S 40127405 NA Yoe Yoe Yes Yes
$2(3)1203MP0O26 A012TA'B5 NA Yes Yes Yeas Yor
Diesel Fue! O Transter Pumps
S2(3)2421 MPOS3 40116A/B-7 N/A Yes Yes Yeas Yen These are vertical line shatt pumps and
: are tested in accordance with

52312421 MPO%4 40118A/B-4 N/A Yoo Yoo Yes Yes Reference 2.1 7 for this style of pump
$2(3)2421MPOB5 40116A/B-3 NA Yes Yes Yos Yes
S2(3)2421MPO96 40116A/B -6 N/A Yes Yes Yos Yeos

Salt Water Cooling Pumps
S2(3)1413MP112 40126AF-5 NA Yes Yeos Yes Yes These are vertical line shalt pumps and

are tested in accordance wih

5214130118 EABNDS A e i Yo i Reterence 2 1.7 fur this style of pump
52(3)1413MP1 14 40126B/0-5 N/A Yes Yes Yeos Yeos
S52(311413MP3C7 40126B/G-5 NA Yes Yos Yes Yeos

Auxiliary Foedwater Pumps
S2(3)1305MP140 AC1B50A/E-S Yes Yes Yes Yeos Yes These Pumps are tested MONTHLY on

Aux Buiiding Emergency Chill Water Pumps

SA1513MP160 40180A/D-6 N/A Yes Yes Yes Yes These pumps are common to both
Units 2 and 3 and ate grouped unde’
-4 *Untt 2 and Commen" for tracking

SA1513MP 162 40179AES | NA Yos | Yes Yes | Yes et

Boric Acic Makeup (BAMU) Pumps

S2(3)1218MP174 401258/D.7 N/A Yeos Yes Yes Yes None
S2(3)1218MP1 75 401258/8-7 NA Yes Yes Yes Yes

This tes’  is In compliance with Reference 2. 1.5 Attachment 1. Position 8

ATTACHMENT 4 PAGE 2 OF 3
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ATTACHMENT 4
PUMPS TESTED WITHIN THE INSERVICE TESTING PROGRAM (Continued)
PUMP NAME AND P&ID/ Test Parametors NOTES
EQUIPMENT TAG Coordinates
NUMBER Spesc oF Disch Flow Vibration
Prese, Rate
Reactor Cherging Pumps
S2(3)1208MP190 40124B/G 3 N/A No Yos Yeos Yes These are reciprocating pumps and are
tested in acoordance with Reference
52(3)1208MP191 40124B/E-3 N/A No Yes Yes Yos 2.1.7 for this style of pump Testing
S2(3)1208MP 182 401248/C5 | N/A No | Yes Yes | Yes WA Senntmun iy TH S5
Component Cocling Water Makeup Pumps
£2(3)1203MP1018 AMZTIEA NA Yos Yeos Yoe Yus None
S2(3)1203MP1019 401274/C-4 N/A Yeou Yeos Yus Yos

23V34R6.W51

ATTACHMENT 4

PAGE 3 OF 3
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3 REVISION 6
ATTACHMENT 5

PUMPS REQUIRING RESPONSE TIME MEASL

-

rResponse time are measured
3(‘-ri'ar 3 .16

‘ Pump EQuipmentAhﬁ;gg; .VResponsé T

me Requirement

Auxiliary Feedwater Pump $2(3)1305MP140 39.0 se«

Auxiliary Feedwater Pumps S2(3)1305MP141 and
52(3)1305MP504

Component Cooling Water Pumps S2(3)1203MP024,
2(3)1203MP025 and $52(3)1203MPC

£

jh Pressure Safety

3)1204MP017, S2(3)1204MPO1¢E d SZ2{(3)1204MP019
Low Pressure Safety Injection Pumps S2(3)1204MPO15
and S2(3)1204MP0O16
Cuntainment Spray Pumps
S2(3)1206MPO13
Reactor Charging
§2(3)1208MP191,

ATTACHMENT &
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ATTACHMENT 6

£G(123) 53, INSERVICE PUMP TEST RECORD AND KEY POINTS

EG(123) 53, INSERVICE PUMP TEST RECORD

CDM Encode No N

Test Procedure Used Record N0
Test Date

Unit = PP,

Muccw-oucmmiiﬁ (EXAMPLE COMPOMENT COOLING WATER PUMP ETC 1
FQUAHTERLY POST MAINTENANCE €70

‘ 3 Tested By 4 Reason for Test
5 Plant Power 6 Reterence IST Record No /Dats
HELQBC NG, DALk

7 Test Frequency 8 Date Last Tested ® Run Time Before Test s o7 a¢ a7 16AST 5 My

NS THOMENT 15 SET | PEFCAENGE | TEST AOCEPTARLE
HYDRAULIC DATA ([ENTER *0° FOR CALCD VALUE) | CALIBRATION DUE DATE | UNTS ACF VALUE VALVE HANGE

10 | Prestan Suction
Pressure (Pa)

11 | Speed (N

12 | Discharge
Prassure (Fo)
13 | Running Suction
Pressure (Pi)

14 | Diferential
Pressure (Po-Pi)
15 | Motar Current (A)

16 | Flow Hate (Q)

Calculations
MECHANICAL DATA Vibration instrument O Caibraton Uue Date
Dispiacement Mis) Velooty (1PS)

" Avis 13 NCE VALLE TEST VALUE ACCEPTABLE RANGE AEFERENCE VALUE TEST VAL UE ACTEP ABLE RANGE
17 Horz (0 Deg.)
Pose P 3
18 _ ot W0 Owg )
19 Axial
20 Horz 0 Deg)

21 Font Ver 0 Deg

22 Aval

Buw Chicker Fosce Oher UnSat
23 Lusrostion LevelPreasure l i s ven — O S l

24 BEARING TEMPERATURES Foint No. 1 Paim No

TIME Tews N CHANGE TivE TEMP W CHANGF

ingtrament (0
Cal Oue Date
Dete Last Takes: 2
Fefersnce Data Record o

Feterence Tamperaiure

Mra Alowadie Tempeat, e a

CORRECTIVE ACTION/REVIEW RESULTE

REQUIRED ACTION NOR NG ANDVOR MO NO

ENGING ER PERF ORMING OPERARI ITY ANAL VSIS SUPERVISING ENGINEER OR DESIONEE OATE

SOE FO[123) 53 REY 2 O8ZV8E FACSIMILE

ATTACHMENT 6 PAGE 1 OF €
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ATTACHMENT 6

RD AND KEY POINTS

completed or marked "NOT USED" per
For clarity t is recommended that
~nt

be drawn through the Block(s) n
written on the diagonal,

Instructions
| | '
eave blank

ecord the procedure used to conguct
+

est on the Pump being tested

record number

Pump Number
Month Tested

+ {

Yeay : L et

f more than one test

pump in the same month, ad

following the test number to
tpet{c)

from the preceding

numbey
on the

and system

e provided on t

ne f'-gi'('t' who «




NUCLEAR ORGANIZATION ENGINEERING PROCEDURE S023-V-3.4

UNITS 2 AND 3 REVISION 6 PAGE 33 OF 45
ATTACHMENT 6
EG(123) 53, INSERVICE PUMP TEST RECORD AND KEY POINTS (Continued)

Blank Instructions (Continued)

4 Reason for Test Indicate the cause for initiat 'ng the test (Examples
provided on the form).

5 Plant Power Enter the Plant power in Percent (preferred), by
plant Mode (M-4, M-1, etc.), or iny other way to
differentiate this test from other tests that might
have different results depending «n plant mode.

& Reference IST Record the record number and date (f the reference

Record No./Date test from which the values recorded under “Reference
Value" in the body of this form are “aken.

7 Test Frequency Record the frequency that the pump is currently
undergoing Inservice Tests. This is normally monthly
or quarterly, but if the pump is in ALERT, it may be
on a 15 day interval or 46 day interval.

8 Date Last Tested Self-Explanatory.

9 Run Yime Before Test Record the time the pump is running before data is
taken. This is usually required to be at least 2
minutes. [f the pump has been running before the
test started (the pump is iu service, for example),
write "> 2 Min.", or equivalent, in this block.

HYDRAULIC DATA Columns:

Instrument ID - Put the control number used for
control and calibration of the instrument in this
block. If the data recorded in this row are
calculated put "C" in this block.

Calibration Due Date - Put the date the instrument
calibration will expire, or the recall date in this
block.

Units - Record the units of measurement for the
values recoided in this row (Examples: Feet, PSI,
PSID, GPM, 1bs/hr, etc.).

Set Ref. - If this row is the reference to which the
system 1s adjusted to achieve the reference
conditions, put a check mark in this column. For
example, if the test is run such that the flow rate
is set on a constant value and the differential
pressure is measured to verify the condition of the
pump, put a check mark in this column next to "Flow
Rate".

ATTACHMENT 6 PAGE 3 OF 6
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ATTACHMENT 6

EAR ORGANIZATION ENGINEERING PROCEDURE

L

HYDRAULIC DATA

Reference Va Record the value
from the reference test identified
a referonce test leave this c«
st res n the "Test Value"

Record the value for this parame
remint made during the test current

Acceptable ‘*:1'\@‘) alculate the acceptance
Attachment 3 to this procedure and record 1
here
Measured test quantities must also meet or exceed
values discussed in Attachment 10, MINIMUM PUMP
PERFORMANCE TO ACHIEVE SAFETY ANALYSIS COMPLIAN
[f the acceptance range is more restric
ndicated on Attachment 3 (for example
lechnical Specification limits), indicats

ceptance range here and do not use Attac

d be explained on the reference test

ate future review)

at the pumg iction

verify that suftty ent

run the pump If the
118 value is norma

FOW

14 '}

mare

np
f this

ded, mark

normally a calculated value Record t
of this calculation or measurement

0l umn | value S no rmal ly ur dvad
ecorded, mark "NOT USH this row
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ATTACHMENT 6

EG(123) 53, INSERVICE PUMP TEST RECORD AND KEY POINTS (Continued)
HYDRAULIC DATA Columns: (Continued)

15 Motor Current (A) Record the metor current as read per the test
procedure. If this value is normally unavailable or
not recorded, mark "NOT USED" in this row.

16 Flow Rate (Q) Record the test loop flow rate per the test |
procedure. If this value is normally unavailable or |

not recorded, mark “NOT USED" in this row.

CALCULATIONS If a calculation (such as for differential pressure)
is required, it may be made here, if not otherwise

required to be elsewhere by the test procedure. In
addition, significant Maintenance Orders should be

recorded here.

HECHANICAL DATA Adjacent to the "Mechanical Data" title, is a place
to record the vibration instrument ID, its
attachment(s) (such as probe) ID and their
calibration due dates. This information shall be

recorded here.

CAUTION When vibration readings are taken on 4KV
motors, use an accelerometer vibration
detector to aveid erroneous readings due to
electrical fields.

Columns:

Vibration Axis - These are defined in the test
procedure. Exercise care to place the vibration
transducer at the same position for each test. Also,
make every effort to keep the vibration probe
perpendicular (Rule of Thumb: Within 15 degrees of
normal to the surface) to the surface from which the
readings are being taken,

Reference Value, Test Value and Acceptable Range -
For both Displacement and Velocity, these columns
mean the same as that described under "Hydraulic
Data", above.

17, 18, 19, -2, 21

22 Point Numbers 1 and 2 Horizontal, Vertical and Axial - This data is
measured as described in the Test Procedure for the
specific pump.

ATTACHMENT 6 PAGE 5 OF 6
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ATTACHMENT 6

£G(123) 53, INSERVICE PUMP TEST RECORD AND KZY POINTS (Continued)
MECHANICAL DATA (Continued)

23 Lubrication
Level/Pressure

24 Bearing Temperatures

Identify the type of lubrication device on the
bearing(s) of concern and whether the lubrication
level and pressure, as applicable, are satisfactory.

Draw a diagonal line through this section and write,
"Not Used" above the line.

CORRECTIVE ACTION/REVIEW RESULTS

25 Required Action

26 NCR No. and/or

27 Engineer Performing
Operability Analysis

28 Supervising Engineer
or Designee

23V34R6.W5]

If the pump 1s evaluated as satisfactory, indicate
the result by recording "N/A - Pump is Sat."”, or
equivalent. If the pump fails the IST or 1s in
ALERT, indicate this and explain the reguired action
(Example: “Pump in ALERT - Test interval 46 days").

If there is an NCR and/or M.0. resulting from this
IST, record its number, otherwise write "N/A" in this
block.

The Engineer evaluating the test results shall sign
in this block.

The Supervising Engineer approving the test and
results shall sign this block.

ATTACHMENT 6 PAGE 6 OF 6



NUCLEAR ORGANIZATION

ENGINEERING PROCEDURE S023-v-3.4

UNITS 2 AND 3 REVISION 6 PAGE 37 OF 45
ATTACHMENT 7
RY RR TEST STATUS
YEAR. UNIT-
Instructions. 1 Record the yea: - one sheet per year
2 As tests are completed. record the date unde: the appropriate month
3. Review agsinst past dates ‘o assure tast irtervals are not exceeded
T DATE
PUMP SUMP NAME JAN | FEB | MAR | APR | MAY | JUN | JuLy ocT | NOv
NO.
P-012 | CONTAINMENT SPRAY PUMP
P013 | CONTAINMENT SPRAY PUMP
P015 | LPS1 PUMP
PO16 | LP 51 PUMP
PO17 | HP S| PUMP
P08 | HPS.1 PUMP
PO19 | HPS I PUMP
P.024 | COMPONENT COOLING WATER PUMP
P025 | COMPONENT COOLING WATER PUMP
P026 | COMPONENT COOLING WATER PUMP
P093 | DIESEL FUEL TRANSFER PUMP
P.094 | DIESEL FUEL TRANSFER PUMP
P095 | DIESEL FUEL TRANSFER PUMP
P-096 | DIESEL FUEL TRANSFER PUMP
P-112 | SALTWATER COOLING PUMP
P13 | SALTWATER COOLING PUMP
P-114 | SALTWATER COOLING PUMP
P.307 | SALTWATER COOLING PUMP
P140 | AUXILIARY FEEDWATER PUMP (STEAM)
P141 | AUXILIARY FEEDWATER PUMP (STEAM)
P504 | AUXILIARY FEEDWATER PUMP MOTOR K
P160 | AUXILIARY BUILDING EMERGENCY CHILLED WATER PUMP
P162 | AUXILIARY BUILDING EMERGENCY CHILLED WATER PUMP |
P.174 | BORIC ACID MAKEUP PUMP
P.175 | BORIC ACID MAKEUP PUMP
P180 | CHARGING PUMP
P191 | CHARGING PUMP
B.191 | CHARGING PUMP
P1018 | COW MAKE-UP PUMP
P1018 | COW MAKE-UP PUMP
23V34R6 W51 ATTACHMENT 7 PAGE 1 OF 1




NUCLEAR ORGANIZATION ENGINEERING PROCEDURE S023-V-3.4

UNITS 2 AND 3

COMPONENTS

FUNCTION

REQUIREMENT

..

FOR RELIEF

REVISION 6 PAGE 38 OF 45
ATTACHMENT 8

PUMP RELIEF REQUEST NO. 12 AS SUBMITTED 10 THE NRC

PUMP RELIEF REQUEST No. 12

Units 2 & 3 Saltwater Cooling (SWC), Reactor Charging

Saltwater Cooling: P112, P113, Pll4, P307;
Reactor Charging: P190, P191, and P192.

2 AND 3

To provide flow to safety systems.

rer OM-6 4.6.1.2, the full-scale range of each analog
instrument shall not be greater than three times the reference
value.

Relief is requested from the full scale range requirements nf
OM-6 for SWC pump discharge pressure, and Charging pump
suction pressure and flow.

Though the existing installed station instruments do not meet
the code range requirement, their accuracy i1s significantly
better than the code reguirements. Thus the combination of
range and accuracy of the instalied equipment provides for the
acguisition of repeatable data that meets the intent of the
code.

The instruments listed in the attached table do not meet the
OM-6 requirement (e.g., the full-scale range of each
instrument shall not be greater than three times the reference
value). However, the manufacturer’s stated accuracy fer each
pressure instrument listed in the attached table exceeds the
OM-6 4.6.1.1 required accuracy (plus or minus two percent) for
pressure instruments by a factor of four. Similarly, although
the range for charging pump flow instrument FI1-0212 is
approximately 3.5 times the reference value, the combined loop
accuracy of 1.28% exceeds the OM-6 required accuracy (plus or
minus two percent) for flow instruments.

Even Accuracy determination based on the square root of the
sum of the squares of the inaccuracies of each component in
the loop per OMa 1988 Part 6, Section 1.3, instrument
accuracy.

ATTACHMENT 8 PAGE 1 OF 2



NUCLEAR ORGANIZATION

UNITS 2 AND 3

ENGINEERING PROCEDURE S023-V-3.4

REVISION 6
ATTACHMENT 8

PAGE 39 OF 45

PUMP RELIEF REQUEST NO. 12 AS SUBMITTED 10 _THE NRC (Continued)
PUMP RELIEF REQUEST No. 12 (Continued)
Maximum As installed Accuracy
innceuracy at Full Scale
Instrument Rangs | Reference Pomlng by (error st full scale)
Pump Parameter Instrument (Rangs - Ref) Valus Code
Saltwater Cooling System Pumps

P12 Disch Press PI-8230 0160 32 4 paig 1 94 psig 0.5% (08 psig)
5.1)

P13 Disch Press. P1-8231 0-160 31 paig 1 86 psig 0.5% (08 psig)
(5.2)

P114 Disch Press PLE233 0160 27 psig 162 paig 0.5% (0.8 psig)
(5.9

Pao? Disch Prass PL6232 0160 29 pelg 1.74 psig 0.5% (08 psig)
(5.5)

Reactor Charging Pumps

P190 Suction Press PI92B4 0-180 46.0 psig 276 psig 0.5% (0.8 psig)
3.5

Pigt Suction Press P-8288 0160 44 0 psig 2 64 psig 0.5% (0.8 psigi
(3.6)

P1g2 Suction Press P1.a286 0-160 50.0 psig 3 psig 0.5% (0.8 psig)
32

P190 Flow Fl-o212 0-150 449 gpm 2.69 psig 1.28% (182 psig)
B3

P19 & 0-150 44 gpm 264 psig 1.28% (1.92 psig)
34)

P1a2 G150 45 gpm 2.7 psig 1.28% (1.92 psig)
(33

Submittal:

This Pump Relief Request was submitted by Reference 2.5.5, letter,

W. C. March to USNRC, ASME Code Update for the Second Ten-Year

Interval, Inservice Testing Program, August 17, 1993.

Approval:

Not yet received.

" The information in this column represents the geuge error permitied by the code (3 times reference value X code required

accuracy of 2%

23V34R6.W5]
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UNITS 2 AND 3 REVISION 6 PAGE 40 OF 45
ATTACHMENT 9

PUMP IST EVALUATION FLOW DIAGRAM

Co!.'m
(Now 1)
T +—
Cog. Engineer
Perform Test
/;\\
Obvious . Cog. Engineer
nstrument 8y
('MM‘t > Terminate Teat
. (Notw2)
No
Y
S — Cog. Engineer
Partorm e nfiel sssesament of >
R AR T [ Invalicate Test
Y
Cog. Engineer
Comect Deflclencies
| ah Supervising Enginear
NN [P an Operbiny |
pririt i R
¥ Necessary infiate an NCR e, and Valdate an NCR
W Yes ; :
Y ¥ |
Cog. Engineer Cog EnginestSupwvising Engireer !
Notty the SRO Operations Notify the SRO Operations [ (Ncies7 8. 89)
bt i (Notes 7,8, & 9)
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NUCLEAR ORGANIZATION ENGINEERING PROCEDURE S023-V-3.4
UNITS 2 AND 3 REVISION 6 PAGE 41 OF 45
ATTACHMENT S

PUMP IST EVALUATION FLOW DIAGRAM (Continued)

NOTES:
1. During the pretest walkdown, the Engineer conducting the test (usually the

Cog. Engineer) (a) walks down the system and component alignment to the
extent necessary to assure himself that the test flow path is as required
to begin the test described herein and instrumentation is ready, (b)
reviews the last test, (c) If applicable, performs a cross comparison of
instrumentation as a rough validation of calibration, (d) a "pre-test” 1s

not allowed.

2. During a test, anomalous data with no clear indication of the cause must
be attributed to the pump under test. For this occurrence, a prompt
determination of operability is appropriate with follow-on corrective
action as necessary. Recalibroting test instruments and then repeating
pump or valve tests is an acceptable olternative to the corrective action
of repoir or replacement, but is not an action that can be taken before
declaring the pump or valve inoperable. However, if during a test it is
obvious that a test instrument is malfunctioning, the test may be halted
and the instruments promptly recalibrated or replaced. [See NRC Generic
Letter 91-18, "Information to Licensees Regarding ... Operability"]

3. SAFETY ANALYSIS LIMITS: When evaluating pump performance, verify that the
pump meets the minimum requirements of the Safety Analyses as discussed in
Attachments 3 and 10 of the Pump IST Procedure and related references
discussed therein. For Units 2 and 3, this is Engineering Procedure

$023-V-3.4.

4. NOTIFICATION OF SUPERVISOR: The Engineer conducting the test shall
immediately notify his supervisor when the data acquired are in the
"Alert", or, "Required Action Range".'’

' Required Action Range is defined in Reference 2.1.7, para. 6.1: "If
deviations fall within the Required Action Range ... the pump shall be declared
inoperable until the cause of the deviation has been determined and the
condition corrected." Alert Range is also defined in the Reference 2.1.7, para.
6.1: "1f deviations fall within the Alert Range ... the frequency of testing
... shall be doubled until the cause of the deviation has been determi.ed and
the condition corrected."

?  Although the Reference 2.1.7, para. 6.2 says completion of the :est report
(analysis) shall be within 96 hours, including supervisor signatvce, this is
overridden by the NRC Generic Letter 89-04. The 96 hours remains ‘he mandatory
code requirement, however, the SONGS IST Program requires the evaluation be
completed within B hours, as a maximum, if the pump is in the ALERT or Reguired

Action Range.
ATTACHMENT 9 PAGE 2 OF 4



NUCLEAR ORGANIZATION ENGINEERING PROCEDURE S023-v-3.4

UNITS 2 AND 3 REVISION 6 PAGE 42 OF 45
ATTACHMENT 9
PUMP _IST EVALUATION FLOW DIAGRAM (Continued)

NOTES: (Continued)

5. It is appropriate to validate the data prior to the inoperability
declaration.’ Validation (verifying the test was conducted using the
required system lineup, instruments were not obviously out-of-calibration,
a second check of calculations, etc.) must be colglotod as soon as
possible and in nu case later than eight hours following completion of
data gathering phase of the test if it is suspected that the pump is in
the "Alert” or “Required Action" ranges.. The validation period is
provided to obtain management concurrence that the IST test results are
valid and entry into an applicable action statement is required. A retest
using recalibrated instrumentation is not allowed as a validation step.

6. If the Cognizant Supervising Engineer and the Engineer conducting the test
conclude that the test is invalid, the test may be ignored and the test
records not used. IN THIS CASE, A VALID TEST SHOULD BE COMPLETED

M n QU UN A U AY

Performing an invalid test in no way absolves those responsib
compliance with the surveillance requirements and schedules of the
Technical Specifications (e.g., IST requirements) as they apply to the
compenen.s under test.

7. NRC POSITION: The NRC guidance on T-S Clock Policy states that when
performance data fall in the Required Action Range, regardless of whether
the limit is equal to or more conservative than the 1S limit, the pump or
valve must be declared inoperable immediately and the TS action statement
for the associated system must be entered. In cases where the required
action range limit is more conservative than its corresponding TS limit,
the corrective action may not be limited to replacement or repair; it may
be an analysis to demonstrate that the specific performance degradation
does not impair operability and that the pump or valve will still fulfill
its function, such as delivering the required flow. A new required action
range may be established after such analysis which would then allow a new
determination of operability.

: An incident in January, 1992, involving the Unit 1 Main Feed pumps is a
circumstance where this policy of validation could have been applied. Declaring
a main Feedwater pump inoperable put Unit 1 in Technical Specification 3.0.3.
The pump data were only slightly into the Required Action Range, and, as 1t
turned out, resulted from an inaccurate discharge pressure gauge. It would have
been appropriate and consistent with the intent of the NRC Generic lLetter 89-04,
Att. 1, Position 8 to consider this test to be non-valid. A valid IST could
then be promptly completed to verify pump operability.

ATTACHMENT 9 PAGE 3 OF 4




NUCLEAR ORGANIZATION ENGINEERING PROCEDURE S023-V-3.4

UNITS 2 AND 3 REVISION 6 PAGE 43 OF 45
ATTACHMENT 9
PUMP IST EVALUATION FLOW DIAGRAM (Continued)
NOTES: (Continued)

“The durations specified by the Code for analyzing test results have not
been accepted by the NRC for postponing entering o TS aoction stotement. As
soon as the data are recognized as being within the required action range
for pumps or as exceeding the limiting value of full-stroke time for
valves, the associated component must be declared inoperable and, if
subject to the TS, the Allowed Outage Time (AOT) specified in the action
statement nuft be started at the time the component was declared

inoperable."

8. If the Engineering Supervisor determines that the test was valid and the
data are in the ' (Refer to Footnote No. !,
above), the Supervising Engineer shall immediately initiate and validate
an NCR (including an operability assessment) and notify the SRO Operations
Supervisor.

9. The NCR shall contain the date and time of the pump test. In all cases,
the Techni i i . h rolled by the
SRO Operations Supervisor.

’ This is a quote from the NRC Generic Letter 91-18, Information ... on

Resolution of Degraded and Nonconforming Conditions and Operability,
November 7, 1991.

23V34R6. W51 ATTACHMENT 9 PAGE 4 OF 4
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ATTACHMENT 10

MINIMUM PUMP PERFORMANCE 1O ACHIEVE SAFETY ANALYSLS COMPLIANCE

1.0 REQUIREMENTS

1.1 Pump performance parameters identified in the following reference drawings
from NEDO shall be met as a minimum during IST. If these values are not
met, the pump is considered to not meet the Safety Analysis assumptions
for the performance of the safety systems.

1.2 The Code requirements in Attachment 3 to this procedure shall be met in
cases where the Safety analysis requiremerts of this Attachment are less
restrictive.

1.3 Accordingly, when evaluating a Pump IST, the Cog. Engineer identifies the
Code 1imits as shown on Attachment 3 and then reviews the safety analysis
limits form the below references. The most restrictive limits shall be

recorded on the pump test record and used for evaluation of the pump
performance.

2.0 PUMP PERFORMANCE REFERENCES

PUMP REFERENCE
CONTAINMENT SPRAY PUMPS

$2(3)1206MP012 Drawing 41063
$2(3)1206MP013

LOW PRESSURE SAFETY INJECTION PUMPS

$2(3)1204MP015 Drawing 41065, and T-S 4.5.2.g
$2(3)1204MP0O16

HIGH PRESSURE SAFETY INJECTION PUMPS
$2(3)1204MPO17  Drawing 41064, and T-S 4.5.2.9
52(3)1204MP018

$2(3)1204MPO19

COMPONENT COOLING WATER PUMPS
$2(3)1203MP024  Drawing 41066
$2(3)1203MP025

52(3)1203MP026

COMPONENT COOLING WATER MAKEUP PUMPS
$2(3)1203MP1018  Under Development
$2(3)1203MP1019

ATTACHMENT 10 PAGE 1 OF 2



NUCLEAR ORGANIZATION ENGINEERING PROCEDURE S023-v-3.4
UNITS 2 AND 3 REVISION 6 PAGE 45 OF 45
ATTACHMENT 10

pUMP P > (Continued)

2.0 PuMP PERFORMANCE REFERENCES (Continued)

PUMP REFERENCE
DIESEL FUEL OIL TRANSFER PUMPS
$2(3)2421MP0S3  Drawing 41068
52(3)2421MP094

$2(3)2421MP09S

$2(3)2421MP096

SALT WATER COOLING PUNPS
$2(3)12CMP112 Drawing 41067
52(3)120MP113

$2(3)120MP114

$2(3)120MP307

AUXTLTARY FEEDWATER PUNPS
$2(3)1305MP140  Drawing 41061
$2(3)1305MP141

$2(3)1305MP504

AUX. BUILDING EMERGENCY CHILL WATER PUMPS

SA1513MP160 Drawing 41075
SA1513MP162

BORIC ACID MAKEUP (BAMU) PUMPS

S2(3)1218MP174 Drawing 41069
S2(3)1218MP175

REACTOR CHARGING PUMPS
$2(3)1208MP190  Drawing 41062, and T-S 4.5.2.g

52(3)1208MP191
$2(3)1208MP192

23V34R6. W51 ATTACHMENT 10 PAGE 2 OF 2
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