NRC INSPECTION MANUAL HQVB

PART 9900: TECHNI CAL GUI DANCE

PRECOND. TG

MAI NTENANCE - PRECONDI TI ONI NG OF STRUCTURES, SYSTEMS,
AND COVPONENTS BEFORE DETERM NI NG OPERABI LI TY

A PURPOSE

Thi s docunent presents gui dance on eval uating the acceptability of
precondi tioning of Structures, Systens and Conponents ( SSCs) before
the performance of operability, surveillance, or confornmance
testing.

B. BACKGROUND

Techni cal Specification (TS) surveillance and Areri can Soci ety of
Mechani cal Engi neers Boil er and Pressure Vessel Code (ASME Code)
in-service testing (testing) 1is performed to verify that
operability and performance (or condition) characteristics of SSCs
have not degraded below specific acceptance criteria during a
specified period. The NRC expects surveillance and testing
processes of SSCs to be evaluated in an "as-found" condition.
However, it is recognized that preventive maintenance activities
are sonetimes performed imrediately before testing, and these
activities may involve nmanipulations of the SSCs that would
constitute "preconditioning" the equi pment rather than testing it
in the "as-found" condition. Whet her such preconditioning is
acceptabl e, depends on the circunstances.

C. DI SCUSSI ON
1. Definitions applicable to this technical guide foll ow
a. Preconditioning (of SSCs)
The al teration, variation, mani pul ati on, or adj ust ment of

the physical condition of an SSC before Techni cal
Speci fication surveillance or ASME Code testing.

b. Acceptable Preconditioning (of SSCs)
The alteration, variation, mani pul ati on, or adj ust nment of
the physical condition of an SSC before Technical
Speci fication surveillance or ASME Code testing for the
pur pose of protecting personnel or equi pment or to neet
t he manuf acturer’ s recomendati ons. Preconditioningfor
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pur poses of per sonnel protection or equi prent
preservation should outweigh the benefits gained by
testing only in the as-found condition. Thi s
preconditioning my be based on the equipnent
manuf acturer’s recomendations or on industry-w de
operating experience to enhance equi pnent and per sonnel
safety. This preconditioning should have been eval uat ed
and documented in advance of the surveillance. It is
recogni zed that this inspection guidance does not
super sede the testi ng requirenents of ASME Section Xl for
relief valves.

The fol | owi ng ar e exanpl es of accept abl e precondi ti oni ng:

(1) The running of prelube booster punps prior to
di esel starts is allowed by NUREG 1431, "Standard
Technical Specifications - Westinghouse,” when
docunent ed and approved in t echni cal
speci fications.

(2) To hel p prevent damage due t o hydro-I ocki ng, NUREG
1216, "Safety Evaluation Report Related to the
Qperability and Reliability of Energency Diesel
Generators Manuf act ur ed by Transaneri ca
DeLaval (TDI), Inc. (August 1986)," reconmends t hat
TDlI di esel generator engines be rolled or cranked
with cylinder petcocks open, using the air start
systemto purge any water fromthe cylinders before
perform ng preplanned startups and testing. This
all onwance is made for a limted nunmber of starts
per year. (Note: The |licensee should evaluate the
anmount of water collected to determne if it is
excessive and whet her operability of the diesel is
affected.) The NUREG still directs that a number
of starts are conducted in the as-found condition.
This has becone an accepted industry practice for
this particul ar di esel because experience has shown
that TDI di esel cylinders were prone to collecting
wat er in the cylinders when idle. However, rolling
(or cranking) the diesel using the air start system
may be consi dered unaccept abl e preconditioning for
ot her types of diesels that were not prone to water
accunul ati on.

(3) Gas accurul ation in the suction piping of punps or
condensate accumulation in turbine steam supply
lines can result 1in an equipnment performance
degradation. Verifying punp suction piping is gas
free and turbine steamsupply lines are condensate
free prior to planned equipnment operation
i ncl udi ng surveillance testing, i s a good operating
practice and may inprove equipnment reliability.
Performng these evolutions nay be acceptable
provided that it does not renbve a pre-existing
adverse condi ti on w t hout proper identification and
eval uati on. However, routine uncontrolled punp
venting or draining turbine steam supply Ilines
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directly preceding surveillance testing wthout
proper controls is unacceptabl e preconditioning.

The fol | owi ng ar e exanpl es where punp venti ng or drai ni ng
condensate fromturbi ne supply |i nes woul d be consi der ed
accept abl e:

(4) Periodic venting of punps which is not routinely
scheduled to be perforned directly prior to
surveillance testing but nmay occasionally be
performed before surveillance testing. For
exanple, it would be acceptable if the licensee
routinely vents a punp weekly and then randomy
conducts punp surveillance tests at various tines
during the week

(5) Punp venting directly prior to surveillance testing
is acceptabl e provided that the venting operation

has proper controls. A technical evaluation is
required to establish that the amount of gas vented
woul d not adversely affect punp operation. [|f an

unaccept abl e anmount of gas i s vented an operability
eval uation of the as-found (pre-vented) condition
is required.

(6) Turbine steamsupply lines can be drained prior to
surveillance testing provided that evolution has
proper controls. A technical evaluation is
required to support that the condensate drained
woul d not have an adverse effect on the turbine
operation. |If an unacceptabl e anbunt of condensate
is drained, an operability evaluation of the as-
found condition is required.

If the licensee chooses to precondition SSCs, the effects
on equipment performance or condition should be
docunented i n an engi neeri ng eval uati on. The engi neeri ng
eval uati on shoul d be perfornmed usi ng procedures to ensure
that design and |licensing bases are satisfied.

c. Unacceptable Preconditioning (of SSCs)
The al teration, variation, mani pul ati on, or adj ustnent of
the physical condition of an SSC before or during
t echni cal specificationsurveillance or ASVME Code testing
that will alter one or nore of an SSC s operational
paranmeters which results in acceptable test results.
Such changes coul d mask t he actual as-found condition of
t he SSC and possibly result inaninability toverify the
operability of the SSC In addition, unacceptable
preconditioning could make it difficult to determ ne
whet her the SSC would perform its intended function
during an event in which the SSC m ght be needed.
I nfl uencing test outcone by perform ng val ve stroking,
preventive maintenance, punp venting or draining, or
mani pul ati ng SSCs does not neet the intent of the as-
found testing expectations described in NUREG 1482,
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"GQuidelines for In-service Testing at Nuclear Power
Plants" (April 1995), and may be unaccept abl e.

The foll ow ng exanpl es of unacceptabl e preconditioning
are taken from NRC i nspection reports:

(1) Electrica

(a)

I nspectors noted that electrical |oads were
renoved from a nunber of 480-volt circuit
breakers before surveillance testing was
performed. In addition, surveillance procedures
instructed technicians to inspect, clean, and
| ubri cate several breakers before perform ng as-
found testing. Accordingly, a violation for
failure to maintain appropriate test controls in
accordance with 10 CFR Part 50, Appendix B,
Criterion XlI, "Test Control,"” was issued.

(2) Mechanica

(a)

(b)
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Four air-operated contai nment spray fl owcontro
val ves were unacceptably preconditioned before
stroke tine surveillance testing by having the
val ve stens | ubricated. Accordingly, aviolation
was issued for failure to devel op appropriate
test controls in accordance wwth 10 CFR Part 50,
Appendi x B, Criterion Xl. The licensee’s
adm ni strative procedures failed to ensure that
these stroke tinme tests were perforned under
suitably controlled conditions.

During observation of surveillance testing,
i nspectors noted that certain heat exchangers had
their air-operated inlet valve and outl et val ves
controlled by a single hand switch on the main
control roompanel. The safety function of these
ai r-operated val ves was to open or to remai n open
in response to an accident signal. A
surveillance test was performed quarterly to
ensure that the opening function was intact and
was not degradi ng. During the test, with the
val ves cl osed, the hand switch was taken to the
open position and t he opening stroke tine for the
"A" valve was recorded. At the sane tinme, the
"B" valve cycled open. After both valves were
cl osed, the hand switch was again taken to the
open position, and the opening tine for the "B"
val ve was recorded. The inspectors considered
the manner in which this test was conducted to
constitute inappropriate preconditioning of the
"B" valves. Since the stroke tine test of the
"A" valve was perforned first during each test,
the stroke tinme of the "B" valve was always
checked a short tine after the "B" val ve had been
cycled with the "A" valve. Therefore, an as-
found stroke tine anonmaly for one of the "B"

- 4 - | ssue Date: 09/28/98



val ves may not be detected if the pretest stroke
el i m nated the anomaly. Accordingly, aviolation
for failure to naintain appropriate test control
in accordance with Criterion XI of Appendix Bto
10 CFR Part 50 was i ssued.

(c) Inspectors identified the practice of operating
the turbine-driven auxiliary feedwater punps
i mredi atel y before perform ng surveill ance tests
and the practice of venting the residual heat
renoval punps imediately before performng
surveillance tests as exanples of unacceptable
precondi ti oni ng. The failure to test safety-
rel ated equipnent under suitably controlled
conditions and in accordance with design and
i censing bases was cited as a violation of 10
CFR Part 50, Appendi x B, Criterion 'V,
"Instructions, Procedures, and Draw ngs."

(d) Inspection findings indicated that pl ant
operators had recogni zed t hat perform ng a series
of different high-pressure coolant injection
system and reactor core isolation cooling
surveill ance tests in sequence, w thout all ow ng
sufficient time for the system to cool down
between tests, would constitute unacceptable
precondi ti oni ng. However, the licensee’s
personnel did not identify or document the full
extent of the preconditioningconditions, nor did
they initiate appropriate corrective actions to
ensure that preconditioning would not be
repeat ed. The failure of the |icensee’'s
personnel to fully recognize and initiate action
to correct preconditioning concerns was
identified as a violation of 10 CFR Part 50,
Appendix B, Criterion V.

(3) Instrunentation and Control

(a) Inspectors noted that the surveillance procedure
for the contai nnent and drywel | hydrogen anal yzer
calibrations required technicians to check and
adj ust reagent gas fl ow before obtaining the as-
found calibration data. However, adjusting the
reagent gas flow could affect the as-found
condi tion of the anal yzer and i nval i date t he test
results. The inspectors determ ned that the test
procedure was i nadequate. Accordingly, a
vi ol ation was i ssued on the basis of TS 5.4. 1. a,
whi ch requires that specific witten procedures
be established for surveillance tests as
described in Regulatory Guide 1.33, "Quality
Assurance Program Requirenents."”

2. Effects of scheduling on preconditioning
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a. Industryinitiativesto naximzethe availability of SSCs
by integrating several maintenance and/or surveill ance
activities intoone evolutionmy inadvertently introduce
unrecogni zed equi pment preconditi oning. Pl ant and/ or
equi pnment out age schedul e pressures may al so be a reason
to i ntegrate mai ntenance and surveillance testing. For
exanple, to expedite their outage schedule, sone
i censees have routinely perforned TS surveill ance tests
after the mai ntenance activity so that the surveillance
test can al so serve as the post maintenance test. This
could | nadvertently resul t I n unaccept abl e
precondi tioning. Baseline performnce or condition data
must be recorded if a post nmmintenance test is used as
the operability test of record. The baseline data are
necessary to conpare to future test data to determ ne
degr aded equi prent condi ti ons t hat devel op over tine. It
does not, however, denonstrate equi pnent operability over
a surveillance interval

b. Inspectors should be aware that task scheduling of
apparently unrelated testing activities can result in
i nadvertent preconditioning. For periodic testing, the
schedul ed order of individual tests may change and i npact
other tests that were not affected during previous
testing cycles. Ther ef or e, the potenti al for
unacceptable preconditioning is always present. An
exanple of this situation is given bel ow.

(1) A facility scheduled testing to support the in-
service testing (IST) programfor energency diesel
generator (EDG air-start valves. The air-start
valve testing was scheduled for performance
followi ng preparation for technical specification
EDG operability surveillance testing. The
preparation for the operability test allowed the
di esel engine to be prelubricated and rolled over
using the air-start systemwth all the cylinder
test indicator petcocks open to assure that the
cylinders did not contain water or other
i nconpressible material that could damage the
engine. This preparation for the EDG operability
test could result in the preconditioning of the
air-start valve IST. Specifically, by performng
the EDG air-start valve |IST i mediately foll ow ng
the prelubrication, the air-start val ves may not be
considered to be in an as-found condition.
Therefore, the i nspector woul d have to deternmne if
the activity associated with preparation for the
EDG t echni cal specification operability test could
result in preconditioning and increase the chance
of success for the IST of the air start val ves.

3. Preventive Mintenance
a. Except where there is a need to protect personnel or

prevent equi pnent danmage, preventive mai ntenance shoul d
not be perforned before TS surveillance testing. To the
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greatest extent possible, SSCs should be tested in the
as-found conditioninorder todetermneif they would be
capable of performng their intended function and to
col | ect as-found performance or condition baseline dat a.

b. After perform ng preventive or corrective maintenance,
the |icensee shoul d performpost nai ntenance testing to
verify that the SSCs are capable of performng their
intended function and to establish new perfornmance
basel i ne dat a where appropri ate. Dependi ng on t he extent
of the maintenance activity, all or parts of the
surveillance activity m ght be perforned to ensure that
the ability of the SSCto performits intended function
has not been adversely affected by the maintenance
activity. |If Post Miintenance Testing is not conduct ed,
the |icensee should justify the operational readiness
t hrough previous test infornmation.

4. During routine testing observations, the inspector should
guestion any actions by the |licensee that coul d be construed
as preconditioning and shoul d determ ne if those acti ons have
been appropriately evaluated by the licensee and are
accept abl e.

5. The follow ng 10 CFR Part 50 requirenents shoul d be revi ewed
when consi dering potential violations:

a. Appendix A, Design Criteria

(1) Criterion 18 - Inspection and Testing of Electric
Power Systens "The systens shall be designed with a
capability to test periodically (1) the operability
and functional performance of the conponents of the
systens, such as onsite power sources, relays,
swi tches, and buses, and (2) the operability of the
systens as a whol e and, under conditions as close
to design as practical, the full operationa
sequence that brings the systens into operation,
i ncl udi ng operation of applicable portions of the
protection system and the transfer of power anong
t he nucl ear power unit, the offsite power system
and the onsite power system”

(2) Simlar wording is wused in Criterion 21 -
Protection System Reliability and Testability;
Criterion 37 -Testing of Emergency Core Cooling
System Criterion 40 - Testing of Contai nment Heat
Rernoval ; Criterion 43 -Testing of Containnent
At nosphere Cl eanup Systens; Criterion 46 - Testing
of Cooling Water System and Criterion 54 - Piping
Systens Penetrating Contai nnent .

b. Appendix B, Quality Assurance Criteria
(1) Criterionll, Quality Assurance Program"Activities

affecting quality shall be acconplished under
suitably controlled conditions.”
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(2) CriterionV, Instructions, Procedures, and Draw ngs
"Activities affecting quality shall be prescri bed
by docunented instructions, procedures, or
drawi ngs, of a type appropriate to the circum
stances and shall be acconplished in accordance
with these i nstructions, procedures, or
drawi ngs. "

(3) Criterion Xl, Test Control "Atest programshall be
established to assure that all testing required to
denonstrate that structures, syst ens, and
conponents will perform satisfactorily in-service
is identified and perfornmed in accordance wth
witten test procedures which incorporate the
requi renments and acceptance limts containedinthe

applicabl e design docunents. : : : Test
procedures shall include provisions for assuring
that all prerequisites for the given test have been
net , that adequate test instrunentation 1is
avai l abl e and used, and that the test is perforned
under suitable environmental conditions. Test

results shall be docunented and eval uated to assure
that test requirenents have been satisfied.”

(Note that Criteria Il, V and XI to Appendix B have been the
basis for nost violations issued for preconditioning.)

C. Codes and Standards, 10 CFR 50. 55a

(1) References ASME Code Section Xl for safety rel ated
SSCs.

d. ASME Code Section Xl

(1) Requires that new reference values (or baseline)
are recorded after a valve or its control system
has been replaced, repaired, or under gone
mai nt enance that could have affected the valve's
per f or mance.

(2) Requires that newreference val ues (or baseline) be
obtained each time a punp has undergone
mai nt enance, repair, or replacenent and that these
new val ues be conpared to initial reference val ues
in order to determ ne operability.

D. CONCLUSI ON

1. Preconditioning may or may not be acceptabl e, dependi ng on
ci rcunst ances associated with the particul ar test condition.
The i nspect or shoul d be awar e t hat mai nt enance activities may
mask identification of SSC degradation. Specifically, an
activity performed by alicensee to precondition an SSC whi ch
causes accept abl e performance at t hat specific time woul d not
be considered to be within the intent of the NRC regul ati ons
under 10 CFR 50.55a or under Appendix B to 10 CFR Part 50.
It 1s recognized, however, that routine preventive
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mai nt enance, such as valve lubrication and punp venting,
m ght coi nci de occasionally with thein-servicetest program
In those cases, the effect of such maintenance needs to be
evaluated to ensure that the ability to assess the
oper ati onal readiness of the SSC and to trend degradation in
SSC performance is not adversely affected.

At a mininum the foll ow ng questions should be consi dered
when eval uating the acceptability of preconditioning:

- Does the practice perfornmed ensure that the SSC wil |
neet testing acceptance criteria?

- Wul d the SSC have failed the surveillance w thout the
precondi ti oni ng?

- Does the practice bypass or mask t he as-found condition?

- | s preventive nmai nt enance routinely performedjust before
the testing?

- Is the preventive maintenance perforned only for
schedul i ng conveni ence?

If the answer is YES to any of these questions and it neets
t he definition of "Unacceptabl e Preconditioning (of SSCs)" in
Section C 1, the preconditioning is unacceptable and the
i nspector should evaluate whether a violation of the NRC
regul ati ons has occurred. (See Section C.1 for sone exanpl es
of unacceptabl e preconditioning.)

To i nsure consi stency inthe inplenmentation of this guidance,
the Quality Assurance, Vendor Inspection and Mintenance
Branch shoul d be consulted prior to the final determ nation
of acceptability or unacceptability of the preconditioning.
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