NRC INSPECTION MANUAL EVEB

I NSPECTI ON PROCEDURE 73756

| NSERVI CE TESTI NG OF PUMPS AND VALVES

PROGRAM APPLI CABI LI TY: 2515
SALP FUNCTI ONAL AREA: Mai nt enance ( MAI NT)

73756-01 | NSPECTI ON OBJECTI VE

To det er mi ne whet her inservice testing regul atory requirenents and
licensee conmtnents are being net.

73756-02 | NSPECTI ON REQUI REMENTS

02.01 Verify that thelicensee has assigned responsibilitiesto
persons and organi zations for:

a. Preparation, review, and approval of inservice testing (IST)
procedures.

b. Scheduling of I ST for normal and i ncreased frequency testing.
c. Performance of testing per approved procedures.

d. Performance of post-naintenance and post-nodification |ST.
e. Proper certification and calibration of |IST instrunents.

f. Training for those personnel responsi ble for i npl enenting | ST
procedures.

02. 02 Sel ect Sanple Systens to Review. Select three to five
ASME Code Class 1, 2, or 3 systens to review and assess for the I ST
of certain conmponents in the systens.

02. 03 General | ST ProgramRevi ew. Reviewthe foll om ng aspects
of I ST for applicable punps and valves in the sel ected systens.

a. Verify that the punps and valves that perform a safety-
related function(s) in the selected systens are in the IST
program
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b. Verify tests perforned for the punps and val ves of 02.03a
above neet the Code test nethod and frequency requirenents,
except where NRC has granted relief or approved al ternati ves.

73756 - 2 - | ssue Date: 07/27/95



02. 04

Verify that requests for relief or approval for alternative
testing have been submtted to the NRC. \When the requests
are not based on an inpractical condition, verify that the
alternative is not inplemented in lieu of the code
requirenments prior to NRC approval.

Revi ewthe basis for requests for relief and alternatives and
assess the adequacy of the i npl enentation of the alternative
testing.

Review the justification for deferring testing to cold
shut downs or refueling outages.

Revi ew adm ni strative controls for tracking tests perforned
quarterly, on a cold shutdown frequency, or during refueling
out ages.

Review the test plan, inplenenting procedures, or test
records to ensure reference val ues and acceptance criteria
are identified and are in accord wwth Code limts.

Revi ew programcontrol s and | ST procedures for reverifying or
establishing reference values after conponent maintenance,
repl acenent, or nodification.

Revi ew control s for post-naintenance testing to ensure that
a conponent is tested prior to its return to service.

Revi ew evaluation process for instrunments found out-of-
calibrationto determ ne the affect on previous test results.

Testing Conducted During Inspection. Revi ew ongoi ng

testing activities, if any, for conponents in the sel ected systens.

a.

02. 05
punps
punps

| ssue

(bserve and evaluate any testing conducted for punps and
valves in the IST program especially in the selected
syst ens.

Verify the instrunents used for the test neet the code-
specified range and calibration accuracies and that the
calibration is current.

Test Results. Eval uate test results for a sanple of
and valves in the selected systens, with a m ni num of four
and six val ves.

Review at |east one fuel cycle of test data for selected
punps and val ves.

Ensure that the code-specified corrective actions were taken
for any test resultsinthe "Al ert Range" or "Required Action
Range" or where acceptance criteria were otherw se exceeded.

Verify conpliance with applicable technical specification

ACTI ON st at enent s and appl i cabl e reporting requirenments when
conponents are declared inoperable as a result of |ST.
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02. 06

Revi ew net hod of test data conparison to previous tests and
actions taken on conponents i ndi cating a degradi ng condition
or a repetitive problem

Revi ew the docunented results of engineering eval uations
perfornmed for i noperabl e conponents for a m ni numof two fuel
cycles, particularly root cause anal ysis of the probl emand
the bases for returning the conponents to operabl e status.

Revi ew adm ni strative controls for design nodifications or
repl acenent of safety-rel ated punps and val ves to ensure | ST
is identified, where appropriate.

Verify conpleted test docunments require appropriate review
and are naintained as quality controlled records.

Val ve Testing. Evaluate the follow ng areas for testing

of a sanple of valves in the sel ected systens.

a.

02. 07

Eval uate the test net hod, acceptance criteria (includingthe
limting value for stroke tine), and corrective action for
stroke timng power-operated valves in the test procedures.

Verify that valves with renote positionindication, including
passi ve and manual val ves, are subject to positionindication
verification once every two years in accord with the code
requirenents.

Eval uate |l eak rate testing of Category A val ves.

Eval uate the adequacy check valve testing, including
di sassenbly and i nspecti on where applicable.

Verify that manual valves in the program are periodically
exercised in accord with the code requirenents.

Revi ewthe set pressure testing for safety and relief val ves.

Revi ew t he adequacy of non-reclosing pressure relief device
(rupture disc) testing/replacenent.

Punp Testing. Evaluate the follow ng areas for testing

of a sanple of punps in the selected systens.

a.

73756

Review punp testing nethods, acceptance criteria, and
corrective action in the test procedures.

Revi ew punp testing for the sel ected systens in cases where
mnimumflowrecirculationfl owpaths are used during testing
to ensure testing conforms with guidance in G. 89-04,
Posi tion 9.

Verify the ranges and calibration accuracies of test
instrunents neet code requirenents.

Verify that punps are declared i noperable in conpl eted test
procedures when test results are in the "Required Action
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Range" or that the test frequency is doubled when the test
results are in the "Alert Range."

e. Ensure that testing is perfornmed at established reference
val ues.

73756-03 | NSPECTI ON GUI DANCE

Ceneral CGui dance

Certain punps and valves are subject to inservice testing
requirenments of 10 CFR 50.55a. Those punps and val ves that are
desi gnated Anmerican Society of Mechanical Engi neers (ASME) Code
Class 1, 2, or 3, and per the ASME Boil er and Pressure Vessel Code
(BPV Code) or the ASME Qperations and Mai nt enance St andards or Code
(OM Code) are required to performa specific function in shutting
down a reactor to the safe shutdown condition, in nmaintaining the
safe shutdown condition, in mtigating the consequences of an
accident, or in providing overpressure protection. Only punps
perform ng these functions which are provided with an energency
power source, other than solely for operating convenience, are
included in the scope. In addition to the ASME BPV Code and OM
Code, gui dance has been issued by the NRC in Ceneric Letter (Q)
89-04 and NUREG 1482.

The inspector shall review the licensee's |ST program for
conpliance with the regul atory requirenents of 10 CFR 50. 55a, and
t he ASME BPV Code, Section XI, or the OM Standards or OM Code, as
appropriate to the edition used by the |licensee for devel oping the
| ST program to the extent outlined in this inspection procedure.
It is reconmended that the inspection be announced to (1) enable
the licensee to assenbl e docunents for inspection prior to arrival
of the inspector(s) at the plant site, and (2) schedule testing
during the week of inspection, as the schedul e all ows.

| nspection Preparation. The inspector(s) should request the
licensee to assenble materials that wll be necessary for
conducting the inspection, including a copy of the follow ng: (1)

all current NRC |ST safety evaluations; (2) the |ST program
docunent (s) which may include adm nistration procedures and the
current revision of the I ST program (3) any submttal to the NRC
that includes revisions to the current docunents; (4) piping and
i nstrunent diagrans for the sel ected systens; (5) at | east one fuel

cycl e of conpl eted punp and val ve test procedures for the sel ected
systens; and (6) trended hydraulic and bearing vibration data for
punps in the selected systens (if applicable). Oher materials
that should be available for the inspector's use include plant

techni cal specifications, Safety Anal ysis Report, Individual Plant

Exam nation reports, any conponent or system design bases
docunentation, licensee's response to NRC Bulletin 88-04, and
procedures for the desi gn change process and t he eval uati ons for 10
CFR 50. 59. The inspector(s) should review the nost recent |ST
program avail abl e at the region and sel ect systens for potenti al

detailed review The applicable edition of the ASME Code shoul d be
reviewed for famliarity.
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| nspection. The i nspection nmay be conduct ed by Resi dent | nspectors
or by Regional Inspectors famliar with I ST, GL 89-04, and NUREG
1482. Staff fromthe Division of Engineering of NRR may provide
support for the inspection. The inspection need not be conducted
by a "team' as described in I MC 2515, Section 06.02.

Speci fi c Gui dance

03.01 The overall programmatic aspects of the devel opnent,
mai nt enance, and schedul i ng of the inservice testing programshould
be included in a nunber of adm nistrative procedures. Procedures
for inplenmenting the testingw || generally be operating procedures
or surveillance procedures specific to a conponent or a group of
conmponents (e.g., one procedure may test only a punp, whil e anot her
may test a punp and a group of valves, or nay be limted to a group
of valves). The calibration of the instrunents will generally be
perforned onsite, though sone instruments (e.g., Vvibration
nmoni toring) nmay be calibrated at an offsite facility. Trainingfor
the i ndividuals conducting the testing will generally be included
in special classes or as part of a broader course on various
survei |l l ance requirenents.

03.02 Select Sanple Systens to Review There are many conponents
inan | ST programand limted tinme for inspection; therefore, the
i nspection should focus on conponents in only a few inportant
syst ens. The selection process should consider plant risk
(associated with failures of punps or valves), naintenance,
identified programmtic weaknesses, and testing scheduled for
performance during the inspection. The selected systens should
contain a variety of punp and valve types. \Were possible, the
i nspector should maxi m ze the i nspection effectiveness eval uating
areas involving nmultiple inspection requirenents as foll ows:

° System Ri sk. The results of an individual plant eval uation
or a probabilistic risk assessnent (PRA) mght reveal
i nsights on inportant systens and conponents. Another tool
is a facility risk-based inspection guide (RIG, if one
exi sts. An RIG considers the PRA results and shows the
relative inportance of sone systens and conponents. I MC
2515, Appendi x C, "Ri sk-Based I nspection Guides," lists the
Rl Gs t hat have been i ssued. Pl ant | ST programcorrespondence
may i dentify programmati c weaknesses for particul ar systens
or conponents.

° Syst em Mai nt enance. Punps or valves with a high incidence of
corrective mai ntenance are good candi dates for selection.
The inspector mght identify these conponents through
di scussi ons wi th t he Resi dent | nspector, plant nmai nt enance or
operations personnel, a review of previous inspection
reports, or through a search of |icensee event reports (LERS)
or the Nuclear Plant Reliability Data System dat abase.

° Testing Activities. The inspector should evaluate any
ongoi ng testing activities and consider selecting systens
Wi th tests schedul ed during the inspection period.
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03.03 GCeneral |IST ProgramReview. Using the regulations and the
appl i cabl e ASME Code, and the NRC gui dance in GL 89-04 and NUREG

1482,

determne if the licensee's actions are adequate in the

identified areas.

a.

The punps and val ves within the scope of the | ST programare
those that are in ASME Code Class 1, 2, or 3 systens and are
required to performa specific function in shutting down a
reactor to the safe shutdown condition, in maintaining the
saf e shutdown condition, inmtigatingthe consequences of an
accident, or in providing overpressure protection. Only
punps perform ng these functi ons and which are provided with
an energency power source, other than solely for operating
conveni ence, are within the scope of | ST.

An exanple of appropriate test nethod and frequency is a
Category A, air-operated valve wth renote position
i ndi cation which should be full-stroke exercised, fail-safe
tested, and stroke tinmed quarterly. Val ve position
i ndi cation should be checked at | east every two years. The
val ve should be leak rate tested at | east every two years.
If quarterly exercising is inpractical during power
operations, testing nmay be deferred to cold shutdown or
refueling outages, as justified.

The inplenmentation of relief requests and requests for
approval of alternatives is discussed in Section 6 of NUREG
1482.

The basis for relief and alternatives shoul d be confirned by
verifying that the design |limtation or the equivalent
testing is as stated by the |icensee. Ensure that the
licensee is inplenmenting the alternative as stated in the
request with any provisions inposed in the NRC s safety
eval uation approving the request.

The justification for deferral of testing to the cold
shutdown or refueling outage conditions should adequately
state the inpracticalities of performng the testing during
power  operations, or cold shutdown conditions, as
appropriate. |If a partial-stroke exerciseis practical, the
testing should be perforned as appropriate, with deferral of
full-stroke exercising. QGuidance is givenin Section 3.1 of
NUREG 1482.

The adm nistrative controls should be adequate to ensure
testing neets the code requirenents. Cuidance is given in
Section 3.1 of NUREG 1482.

The reference val ues should be in the test procedures as they
are necessary to performtesting. The acceptance criteria
should be readily available such that a determ nation of
oper ati onal readi ness can be nmade in an expeditious manner.

The procedures for acconplishi ng nai nt enance, repl acenent, or
modi fi cation shoul d address I ST to establish newor reconfirm
previ ous reference val ues.
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i. Post-maintenance testing will generally require performance
of the | ST procedures used for quarterly or cold shutdown or
refueling outage testing. For check val ves di sassenbl ed and
i nspected or repaired, a partial-stroke exercise follow ng
reassenbly, in addition to other required testing, shoul d be
perfornmed if practical. Docunentation of post-mnaintenance
testing may be included in either conpleted inservice test
procedures or mai ntenance records.

]. Review at | east one exanple (if one exists) of an instrunent
that was found to be out-of-calibration during an inservice
test.

03.04 Testing Conducted During |Inspection

a. Tests should satisfy the applicable code requirenents.

b. Instrunments used for punp tests shoul d neet the code accuracy
and range requirenents and be within calibration.

03.05 Test Results

a. Review results from conpleted tests of punps and val ves

performed during b. at | east one fuel cycle.
Appropriate action should have been t a k e n f o r
c. test resultsinthe "Alert Range." The conponent shoul d have
been declared inoperable in a tinmely mnner and
appropriate actions taken for test results in the

"Required Action Range." For conponents addressed

by pl ant technical specifications that, if declared
i noperable, would result in entering an ACTION
statenent, verify appropriate informationis inthe
test plans or test records such that those
responsible for the test can make a tinely
determ nation whether the data neets the acceptance
criteria and the conponent is operable. Determ ne
if the Ilicensee is conplying wth applicable
reporting requirenments of the code and of 10 CFR
50.72 and 50. 73.

d. Evaluate the test data trending, if the |licensee trends the
data, and e. actions taken for conponents found to be
degraded or that require frequent corrective
mai nt enance. For these conponents, determne if
an engi neering evaluation was perforned that
adequat el y addressed t he root cause. Assess the
licensee's actions if the conponents represent
a generic class of conponents at the plant or if
the node of degradation is likely to affect
ot her conponents in the system Revi ew any
engi neeri ng eval uati ons which were perforned to
return a conponent to operable status in |lieu of
ot her corrective actions.

f. The licensee's controls should consider the system design

basis and code-required test provisions as part of the
nodi fi cation or replacenent process.
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03. 06

| ssue

The test docunents should be reviewed by the appropriate
supervisor(s) responsible for determning operability.
Fol | owup revi ewshoul d i ncl ude t he | ST coordi nator revi ewfor
including the data in a data base for trending (if
applicable).

Val ve Testing

The |icensee should determ ne changes in stroke tinmes of
power - oper at ed val ves by conparing neasurenents to either a
reference stroke ti ne val ue or the previ ous test neasurenent.
| f stroke tinme neasurenents are conpared to reference val ues
this method of conparison should be docunented in the
program

The inspector should evaluate a sanple of the bases for
assigning limting values to full-stroke tines of power-
operated valves. Ensure limting val ues are based on stroke
tinmes neasured when the valve is in good condition and
operating properly. The Iimting value should represent a
reasonabl e deviation fromthe reference stroke tinme. Verify
that limting stroke tinmes do not exceed any desi gn val ues.
Ensure stroke tine |limts are readily accessible during
testing and that instructions are provided for actions to
take if criteria is exceeded. However, rapid-acting valves
can have a limting stroke tinme of 2 seconds (reference
Position 6 of GL 89-04).

GQui dance on position indication verification is given in
Sections 4.2.5 and 4.2.6 of NUREG 1482.

Val ves that have a specific | eakage limt are designated as
"Category A" valves. The |eakage test nmay be of an
i ndi vidual valve or a group of valves. For pressure
i solation valves, generally an individual |eakage test is
required. See Sections 4.4.5, 4.4.7, and 4.4.8 of NUREG
1482.

Check val ves are tested by ensuring the capability to full-
stroke to the position(s) required to fulfil the safety
function(s) of the valve. Cuidance on testing check val ves
is given in Section 4.1 of NUREG 1482.

@ui dance on manual valves is givenin Section 4.4.6 of NUREG
1482.

GQui dance on testing safety and relief valves is given in
Section 4.3 of NUREG 1482.

Val ves whi ch provi de an overpressure protection function but
do not have their own safety function are the subject of
recent Code action which may elimnate the requirenents for
addi tional valve testing for certaintypes of pressurerelief
devices. See Section 4.3.9 of NUREG 1482.

Repl acenent frequency should satisfy the applicable code
requiremnents.
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03. 07

73756

Punp Testing

Test procedures should include all steps necessary to conply
with code requirenents and to ensure repeatable test
conditions. Acceptance criteria should be included in the
test procedure with instructions for actions to take if the
criteria is exceeded.

Eval uate cases where the mnimumflowline is the only punp
test flow path and verify the installation of flow rate
instrunents. Ensure the code requirenents are net. Evaluate
the basis for determning that the flow rate through punps
testedinalowflowconditionis sufficient to prevent punp
damage.

Determne if there are cases where flow can be established
only through a non-instrunented mninmmflow path during
quarterly punp testing, but a path exists that could be used
for testing during cold shutdown or refueling outage
conditions. In these cases, an increased interval between
tests is acceptable. Ensure that punp differential pressure,
flow rate, and bearing vibration are neasured during cold
shut down or refueling outage testing. Verify at |east punp
differential pressure and punp bearing vi brati on are neasured
quarterly. Ensure data is recorded. Trending of test data
is desirable. Ensure that punps tested in this manner are
identified in the I ST program

NRC Bul l etin 88-04 requested that |icensees investigate and
correct two potential design concerns in safety-rel ated punp
m ni mum fl ow systenms: (1) strong - weak punp interaction,
and (2) installed mninum flow capacity. The inspector
shoul d revi ewthe response(s) made by the |i censee t o addr ess
the bulletin and determne if the concerns identified at the
plant (if any) have been addressed. The inspector should
assess pl ant and procedure nodifications (if any) as aresult
of the licensee's eval uation.

Punp test instrunent ranges and cali bration accuracies nust
neet the code requirenents. Q@uidanceis givenin Sectionb5.5
of NUREG- 1482.

The code requires that a punp be decl ared i noper abl e when t he

required action limts are exceeded. If a problem with
instrunentation 1s suspected, instruments may be re-
calibrated and the test rerun. |f a punp exceeds the alert

limts, the test frequency is to be doubled (i.e., for a
quarterly punp test, the test would be perfornmed once every
si x weeks).

For systens with constantly changi ng demand, the |icensee
m ght establish nultiple sets of reference values per the
code. The use of a reference curve does not neet the code
requi renents. Guidance on the use of punp curves is givenin
Section 5.2 of NUREG 1482.
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73756-04 | NSPECTI ON RESCURCE ESTI MATE

Conpl etion of this inspection procedure is expectedto take, onthe
average, 80 hours of direct inspection effort at the site.

73756- 05 REFERENCES
Ameri can Soci ety of Mechani cal ENngi neers:

Boi |l er and Pressure Vessel Code, Section Xl, Subsections | W and
| W/, various editions.

Qperations and Mii nt enance Standards, Parts 6 and 10, Owva- 1988
Addenda.

Operati ons and Mai nt enance Code, 1990 Edition.

U. S. Nucl ear Regul atory Conm ssion:

Bulletin 88-04, "Potential Safety-Related Punp Loss," My 5,
1988.

Code of Federal Regulations, Title 10, Part 50, Section 50.55a,
"Codes and Standards."

Generic Letter 89-04, "@iidance on Developing Acceptable
| nservice Testing Prograns,” April 3, 1989.

NUREG- 1482, "Guidelines for Inservice Testing at Nucl ear Power
Plants," April 1995.

END
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