NRC INSPECTION MANUAL EMCB

I NSPECTI ON PROCEDURE 49001

| NSPECTI ON OF EROSI ON- CORROSI OV FLOW ACCELERATED- CORROSI ON
MONI TORI NG PROGRAMS

PROGRAM APPLI CABI LI TY: 2515 & 2516
FUNCTI ONAL AREA:  MAI NTENANCE ( MAI NT)

49001-01 | NSPECTI ON OBJECTI VE

01.01 To determ ne whether licensee activities relative to
er osi on- corrosi on/ fl ow accel er at ed- corrosi on (EC FAC) nonitoring and
mai nt enance are bei ng acconplished i naccordance with 10 CFR50. 65,
t he Mai ntenance Rule, licensee activities to inplenment 10 CFR Part
54, License Renewal, conmtnments to Generic Letter 89-08,
"Erosion/ Corrosion Induced Pipe Wall Thinning," and |icensee-
approved procedures.

01.02 To det erm ne whet her or not managenent control problens

or generic weaknesses exist relativeto the licensee's inpl enenta-
tion of its long-term EC/ FAC nonitoring program

49001-02 | NSPECTI ON REQUI REMENTS

02.01 Verify that the licensee’s EC/ FAC program includes
systemati c net hods for predicting which systens are susceptible to
EC/ FAC, inspecting conponents determned to be susceptible,

anal yzing and trending inspection data to determ ne EC/ FAC wear
rates, determ ning future inspectiontinmes based on past i nspection
results, and repairing or repl aci ng pi pi ng conponent s determ ned or
predicted to wear bel ow m ni nrum requirenents.

When revi ewi ng t hese systens consi der that all safety-rel ated pi pi ng
systens and certai n non-safety-rel ated pi pi ng systens are under t he
regul atory auspi ces of the maintenance rule and |icense renewal,
which require licensees to denonstrate that the performance or
condition of these systens and conponents are being effectively
control | ed and managed t hr ough condi ti on nonitoring and preventive
mai nt enance to ensure that they remai n capabl e of performng their
i nt ended function.

Verify that thelicensee’ s EC/ FAC programcont ai ns speci fi c gui dance
for those conponents requiring an agi ng managenent revi ewthat are
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susceptible to EC/ FAC, such as an Anerican Society of Mechanica
Engi neers (ASME) repair and repl acenent program For repairing and
repl aci ng unaccept ably eroded pi pi ng and conponents, the |licensee
shoul d use approved procedures in accordance with the aging
managenent program description, if applicable.

02. 02 Revi ew t he anal ysis for EC/ FAC for at | east four systens
and determne if these systens fall under the scope of the
| icensee’s mai ntenance rule and/or |icensee renewal prograns with
condi tion nonitoring goal s and/ or performance neasures est abl i shed.

a. |f conputer analysis has been used, do the follow ng:

1. Determ ne which conputer programis being used for the
analysis. If the conputer programis not an industry
sponsored conputer program determ ne how the |icensee
approved the program for use.

2. Determne if the information entered into the conputer
program(e.qg., pipe dianeter, PH oxygen, flowate, etc)
was properly entered to conduct the anal ysis.

3. Reviewthe conputer programentry data sheets and verify
if the licensee utilized them for proper data entry
(e.g., geonetry code, material type). \Wether or not
data sheets are used, verify the accuracy of entered data
on a sanpling basis.

4. Verify that all piping conponents of the system
suscepti bl e to EC/ FAC have been entered i nto t he conputer
program (including all straight sections of piping).

5. Reviewthe entered data to ensure that it was revi ewed by
a second personto mnim ze the probability of data entry
errors.

6. Review the inspection data used to verify and validate
t he conmput er program predictions.

7. Review the conpleted analysis to determne that it was
revi ewed by soneone other thanthe originator tomnimze
the probability of errors.

b. If conputer analysis has not been used, do the foll ow ng:

1. Reviewthe nmethod used for analysis to determne if the
i nformation required by the process was properly used to
conduct the anal ysis.

2. Review the piping conponents to determne if al
suscepti bl e conmponents (including all straight sections
of the piping systen) have been anal yzed.

3. Review the analyses and nunerical calculations and

determine if they have been revi ewed by a second person
to mnimze the probability of errors.
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02. 03

4. Reviewthe inspection data used to confirmthe validity
of the calculations. This conparison shall determne if
the analysis technique and inspection data provide
results that can be correl ated.

Reviewthe | i censee’ s anal ysis for sel ection of i nspection

| ocati ons by doing the foll ow ng:

a.

02. 04

Verify that the licensee's programhas well defined criteria
for selection of inspection |ocations.

For licensees utilizingindustry sponsored predictive prograns
(e.g., CHECWORKS), verify the proper sel ection of the 10 nost
susceptible locations for inspection and 5 additional
| ocati ons based on unique operating conditions or specia
consi derati ons.

Det er m ne whet her the | i censee' s programhas wel | - defi ned

criteria for the foll ow ng:

a.

b.

02. 05

| nspection frequency and trendi ng of inspection data.

Acceptance criteria for mninmum wall thickness to ensure
integrity under design basis conditions.

Actions taken whenwal |l thinningis detected (e.qg., additional
i nspections, repair or replacenent requirenents).

Eval uating the results of EC/ FAC i nspection nonitoring data
agai nst established performance or condition neasures to
determine if aging nmanagenent and preventive maintenance
activities are effective. In addition, determine if
structures, systens, and conponents ( SSCs) require additi onal
goal s and nonitoring to i nprove performance i n accordance with
the mai ntenance rule (see |IPs 62706 and 62707).

Review the licensee's inplenentation of the EC FAC

nmonitoring programto determ ne the foll ow ng:

a.

I f responsibility for proper execution of the EC/ FAC program
is appropriately designat ed.

If engineering (corporate and site) is involved in the
pl anni ng and execution of the EC/ FAC program

I f theinspectionprocedures are current and properly revi ewed
and approved for use.

If thelicensee s nmethod of perform ng ultrasonic testing (UT)
(volumetric) inservice inspections (ISI) of carbon steel and
low alloy steel piping is adequately described in a site-
approved procedure.

If the |icensee’s programincl udes a neans of eval uating t he
results fromUT neasurenents and if potential deficiencies are
appropriately docunentedinthelicensee’s non-confornmance or
deficiency reporting program
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f. If the personnel conducting the non-destructive exam nation
(NDE) exam nations are certified.

g. |If the nmethod of NDE and related equipnment is within its
calibration intervals and has been cal i brated agai nst known
standards for the types of materials and range of thickness
to be neasured.

h. |If the nmeasurenents of pipe wall thickness are being
acconpl i shed i n accordance with established instructions and
results are being appropriately docunent ed.

i. If the grid patterns or other inspection area |ayout
i nstructions are used and docunented cl early, for exanplew th
a sketch, toallowrepeatability and correl ati on of i nspection
data for subsequent exam nations.

j. If the installed plant conponents conform to the plant
isonetrics with respect to size and type of nmaterial.

49001- 03 | NSPECTI ON GUI DANCE

Ceneral CGui dance

Generic Letter 89-08 requested that all |icensees inplenent a
| ong-term EC/ FAC detection program to prevent piping failures in
hi gh energy (two- phase as wel | as singl e-phase) carbon steel piping
systens. The prograns are devel oped by each utility using plant
specific conditions, i ndustry-w de operati ng experi ence, engi neering
j udgenent, NDE techni ques, and conputer analysis of high energy
carbon steel systens. Piping failures at Surry 1, San Onofre 2,
MIlstone 2 and 3, and Fort Cal houn have called into question the
successful inplenmentation of |ong-termprogranms commttedto by the
i censees. The purpose of thisinspectionprocedureisto determ ne
if licensees have adequately inplenented a long term EC FAC
nmoni toring program The |ong termprogramnust be well defined,
with clearly docunented results, and nust include a conplete
analysis of the susceptible systens, inspection of the npst
suscepti bl e pi ping conponents, repair or replacenent of damaged
pi pi ng conponents, trendi ng of i nspection datain order to determ ne
EC/ FAC rates, and conti nued anal ysi s based on i nspection findi ngs.

Li censees utilizing industry sponsored prograns for tracking and
predicting wear (i.e. CHECWORKS or an equival ent program nust be
vigorous in wusing the program for predicting susceptible
configurations. The licensee’s program should contain adequate
criteria, trendingrequirenents, andinspectionactivitiestoensure
that applicable piping and conponent integrity is nmaintained
consistent wwth the current |icensing basis throughout the |ife of
the plant. EC/ FAC nonitoring and trendi ng prograns shoul d define
corrective actions and i npl enent themas appropri ate. Docunentation
of the program should be consistent with the requirenents of
| i censee approved procedures. The systens typically susceptibleto
EC/ FAC are di scussed in Attachnent A

The |i censee shoul d use El ectri c Power and Research I nstitute (EPRI)
Report NSAC-202L-Rl1, "Recommendations for an Effective Flow
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Accel erat ed Corrosi on Progran'; the Nucl ear Managenent and Resour ce
Counci | (NUMARC) quidelines found in Appendi x A to NUREG 1344, or
other equally effective prograns to select the nost susceptible
| ocations for inspection.

| f conmputer codes are used, the |icensee should include in the
EC/ FAC nonitoring program feedback of inspection data into the
conputer nodel to predict EC/FAC danage in areas that were not
i nspect ed.

The EC/ FAC nonitoring program is a nmethod that can be used to
denonstrate that the condition of pipingsystens notedin Attachnent
A are being controlled through the performance of appropriate
preventive nmai ntenance so that they renmain capable of perform ng
their intended functions. Verify that the licensee’ s use of an
EC/ FAC nonitoring program to neet the condition nonitoring
requi renents of the maintenance rule is acceptable.

Condition nonitoring goals or neasures should be predictive in
nature, providing early warning of degradation before failures
occur. Appropriate EC/ FAC condition nonitoring performnce goal s
or neasures should be selected to ensure that SSCs remai n capabl e
of performngtheir intended function (i.e., maintainsystempiping
and conponent s above m ni nrumappl i cabl e code wal | thickness Iimts)
as determ ned by desi gn basis engi neering anal ysis, industry-w de
operating experience, conputer codes, and NDE techniques |istedin
this procedure. Verify that |icensees take advantage of industry-
w de operating experience under the requirenents of the nai ntenance
rule to identify EC/ FAC problens and failures at other plants and
apply the appropriate corrective actions taken t hrough mai nt enance
to prevent failures at their plant. If |icensees discover that
condi ti on nonitoring goal s or neasures are not being net, |icensees
shoul d al so take pronpt corrective action through mai ntenance to
precl ude failures.

Mai nt enance Rul e (10 CFR50. 65) requi renents and Li cense Renewal (10
CFR Part 54) commtnents will apply to |icensee EC/ FAC prograns.
I f significant nonitoring programor SSC performance probl ens are
identified within the auspi ces of the maintenance rule or |icense
renewal , the i nspector should consult with and i dentify any concerns
to regi onal managenent who nmay consi der a nore detail ed i nspection
in accordance with Inspection Procedure (IP) 62706, "Maintenance
Rul e" and/or I P 71002, "License Renewal ."

The i nspect or shoul d be aware of ot her potenti al problens that have
been noted at other nuclear facilities as follows:

a. |Inadequateinterdepartnental reviewof theinspection program
and coordi nation necessary to ensure that all operating
conditions and procedures are accurately reflected in the
anal ysi s.

b. I nproper establishnent of specificresponsibility for analysis
and eval uation of the results.
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c. Alack of continuity onresponsibility for the EC/ FAC program
when personnel responsible for the EC/ FAC program | eave the
or gani zati on.

d. Insufficient traininginthe use of the conputer code sel ect ed
(e.g., CHECWORKS, WATHEC or others) for EC/ FAC anal ysi s by
t he responsi bl e engi neer(s).

e. Inadequate verificationthat all susceptibl e systens sel ect ed
for anal ysis have been anal yzed.

f. Inconplete screening criteria that would allow systens or
portions of systens to be elim nated fromanal ysis dueto only
one variable (e.g., tenperatures above 450°F or infrequent
operation such as recirculation lines to condensers). The
vari ables of tenperature, water chemstry (pH, pH contro
agent, dissol ved oxygen), flowrate, geonetry, nmaterial, and
steamquality (for two-phase systens), nmust all be consi dered
when eval uating piping systens for susceptibility.

g. Insufficient attention to detail which can result in piping
systens or specific conponents (e.g., straight sections of
pi ping) being omtted from the conputer nodel used for
anal ysi s.

h. Insufficient programnmai ntenance. Long termprograns require
periodic programrevi ew and upgradi ng to accurately refl ect
pl ant operational conditions (e.g., revising conputer nodels
of susceptible systens to nost recent versions of conputer
program used for anal ysis).

i. Lack of internal procedures establishedtoprovidealongterm
hi story and docunentation of the analyses and inspections
perfornmed under the EC/ FAC program

] . Inadequate use of UT input data to cal cul ate and predict wear
rates using industry sponsored conputer codes (e.g., CHEC
fam |y conputer codes).

k. Failure to nmaintain accurate historical plant records of
previous SSCfailures due to EC/ FAC and to i npl enent fol | omup
I nspections of simlar SSCs in other plant |ocations.

| nspector Training and Preparation. Before conductinginspections,
the i nspectors assigned to the inspection task should famliarize
thenselves wth current conputer progranms (e.g., CHECVATE
CHECWORKS, CHEC- NDE, etc) either by attendi ng specialized training
or by thoroughly reviewing guidelines and manuals for these
prograns. |nspectors should use the nost recent training materi al
produced by i ndustry sources on these prograns (e.g., EPRI), which
provi de exanpl es of weaknesses found i n current conputer nodel s for
predicting |l oss of piping wall thickness.

Addi ti onal guidance is given in Attachment Ato this IP, whichis
intended to assist the inspector in the evaluation of |icensee’s
EC/ FAC nonitoring program Attachnment B, "Erosion-Corrosion/Fl ow
Accel erat ed- Corrosi on Program | nformation Survey," can be used at
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the i nspector’s di scretion as a nmeans of consolidating and conpari ng
| i censee program informtion.

Speci fi c @i dance

03.01 Docunentation I nspection. Verify that the EC/ FAC agi ng
managenent programand activities are well docunent ed and consi st ent
with |icensee approved prograns and procedures. Verify that this
information is maintained in an auditable and retrievable form

03. 02 Program | npl enentation. Verify that the EC/ FAC program
is being inplenented by the |icensee as follows:

. Verify that the programcriteria, inspection activities, and
corrective actions are being inplenented.

. Verify that the licensee, if using an industry sponsored
programfor tracking and predicting wear (e.g., CHECWORKS or
Its equivalent), has a docunmented process to aggressively
maintain and wuse the program to predict susceptible
configurations, including criteria for selecting inspection
| ocati ons and frequency of inspection.

. Verify that the conponents selected for inspection are
consistent with the licensee’s piping and instrunentation
drawi ngs, isonetric drawi ngs, or ot her pl ant-specific draw ngs
used to aid the licensee with its inspections. Conpare the
conmponents selected for inspection with the plant-specific
drawi ngs, and performpl ant wal kdowns of the sel ected systens
toverify that the as-built configuration of the plant mat ches
the plant-specific drawi ngs, particularly in the bal ance of

pl ant pi pi ng.

. Verify that the acceptance criteriafor m ninumwal | thickness
are consistent with maintaining structural integrity under
appl i cabl e design basis conditions.

. Verify that trending activities are being inplenented
consistent wth the licensee’s commtnents in the |icense
renewal application, if applicable, and |icensee approved
procedures.

. Verify the effectiveness with which the plant staff
responsi ble for inplenmenting the EC/ FAC program receive,
analyze and act on data from industry-wi de operating
experience on i nst ances wher e degradati on or i ndustry fail ures
wer e caused by EC/ FAC nechani sns.

. Verify that corrective actions and trending are being
inplemented as required by site-approved prograns and
procedures.

03.03 Program Effectiveness. Verify that the applicant is
i npl emrenting the EC FAC program such that the program wl|
effectively manage the effects of EC/ FACt hroughout the life of the
pl ant .
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. Verify that the applicant’s program activities (e.g., UT
i nspections) reflect current industry techniques and
practi ces.

. | nspect the materi al conditions and/ or revi ewt he nai nt enance
history of piping and conponents within the |icensee’s
program Ensure that the inspections and reviews include a
good cross-section of piping and conponent | ocations,
configurations, and conditions. Verify that the physica
condi ti on and mai ntenance history of piping and conponents
reflect that the loss of material due to EC/FAC is being
noni t or ed.

. Verify that thelicensee uses qualified personnel and suitable
procedures to control any repair or replacenent activities for
non-safety-rel ated pi ping.

. Verify that the trendi ng practices and i nspection frequenci es
are reasonabl e for and consi stent wi th nmai ntai ni ng the desi gn
requirenents.

I n general, the anal ysis of suscepti bl e systens shoul d consi der the
fol |l owi ng:
a. Piping material (e.g., chromum nolybdenum and copper
content).

b. Piping configuration (e.g., fittings less than 10 pipe
di anmeters apart).

c. pHof water in the system(e.g., pH less than 10).
d. Systemtenperature (e.g., between 175°F and 500°F).
e. Fluid bulk velocity (e.g., greater than 10 ft/s).

f. Oxygen content in the system(e.g., oxygen content |ess than
50 ppb).

g. Unusual operating conditions (e.g., extended recirculation
line flow) which are different from normal operating
condi tions.

h. Fluid state (e.g., single phase/two phase).

i. Industry-w de operating experience w th previous SSCfailures
as a result of EC FAC

03. 04 No i nspection gui dance provided.

03. 05 See NUMARC gui del i nes (i.e., Appendi x Ato NUREG 1344) for
acceptable criteria, for qualification or certification of NDE
per sonnel and equi pnent. The personnel conducting NDE exam nati on
shoul d be certified to American Soci ety of Nondestructive Testing
(ASNT) standard TC 1A

49001- 04 RESOURCE ESTI MATE
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The estimated nunber of onsite inspection hours to conplete this

i nspection is 80 staff-hours per plant. For multiplant sites, 8
addi tional hours of inspection will be needed, depending on the
simlarity of programbetween plants. |If the inspectionis to be

perforned at an offsite |ocation, (e.g., corporate engineering
office) inspectiontinmerequiredw || vary. This inspection should
be performed as determ ned by regi onal staff, on an as needed basi s
or as an event foll owp.

49001- 05 REFERENCES

ASME Boi | er and Pressure Vessel Code Section |11

ASME Boi |l er and Pressure Vessel Code Section Xl

ANSI / ASME St andard B31.1 "Power Piping"

Generic Letter 89-08, "Erosion/ Corrosion I nduced Pi pe Wal I Thi nni ng"
NUREG 0800, Standard Review Pl an, Sections 10.4.7, "Condensate and
Feedwat er Systens"” and 10.4.9, "Auxiliary Feedwater Systent

Regul atory Guide 1.26, "Quality G oup O assifications and St andar ds
for Water-Steam, and Radi oacti ve- Wast e- Cont ai ni ng Conponents of

Nucl ear Power Pl ants"

Regul atory Quide 1.58, "Qualification of Nuclear Power Pl ant
| nspection, Exam nation and Testing Personnel”

Draft Regul atory CGuide DG 1047, "Standard Format and Content for
Applications To Renew Nucl ear Power Plant Operating Licenses"

NUREG- 1344, "Erosion/ Corrosion-Induced Pipe VIl Thinning in U S
Nucl ear Power Plants" (Mcrofilm Address: 49855-153 to 49855-202)

NUMARC  Techni cal Subcommttee Wrking Goup on Pi pi ng
Er osi on/ Corrosi on Sunmary Report (i.e., NUMARC Cuidelines) (see
Appendi x A to NUREG 1344)

EPRI Report NSAC-202L-R1, "Recommendations for an Effective Fl ow
Accel erated Corrosion Program™

NUMARC 93-01 "I ndustry Guideline for Monitoring the Effectiveness
of Mai ntenance at Nucl ear Power Pl ants"

Regul atory Gui de 1. 160 "Monitoring the Ef fecti veness of Mai nt enance
at Nucl ear Power Pl ants"

END
Att achnents:

A O her Erosi on- Corrosion/ Fl ow Accel er at ed- Corrosi on ( EC/ FAC)
| nspecti on Gui dance
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B. Er osi on- Corr osi on/ Fl ow Accel er at ed- Corrosi on (EC/ FAC) Program |
| nformati on Survey

ATTACHVENT A

OTHER EROSI ON- CORROSI OV FLOW ACCELERATED- CORROSI ON (EC FAC)
| NSPECTI ON GUI DANCE

Li censees should use one or nore of the follow ng nodels or an
equi val ent to predict wear in high energy carbon steel systems: '

a. Electric Power Research Institute (EPRI) CHECVATE/ CHECWORKS
conputer codes.
b. Keller's Equation (described in EPRI Report NP-3944).
Massachusetts Institute of Technol ogy nethod (described in
NUREG’ CR-5007) .
d. NUMARC Guidelines listed in Appendi x A of NUREG 1344.

The carbon steel systens which have been typically nonitored for
EC/ FAC in the past include the foll ow ng:

f eedwat er

condensat e

f eedwat er heater drains

noi sture separator drains

noi sture separator reheater drains
extraction steam piping

st eam gener at or bl owdown (PWR)

hi gh pressure cool ant injection (HPCl)

mai n st eam

reheat steam

auxiliary steam

auxiliary feedwater punp steam supply (PWR)
reactor core isolation cooling punp steam supply (BWR)
reactor water cleanup (RWU)

crossover and crossunder piping

associ ated strai ght runs

TOS3TATIFQTPa0TY

| ndustry-w de operating experi ence has shown t hat conponents with
conpl ex geonetries are frequently susceptible to EC/ FAC. Typi cal
conponent s whi ch have been nost suscepti bl e include the foll ow ng:

control val ves

t ees and branches

expanders and reducers

flow nozzles or orifices
exit nozzl es

| ong and short radius el bows
steam traps

@TPoocoo

' I nspectors should be aware that the NRC does not endorse |
any of the predictive conmputer nodels used by the industry. |
| nspectors should obtain the latest training material on |
weaknesses and limtations found in conputer nodel output data |
used to estimate actual wear rates. |
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The licensee should initially use predictive, anal ytical nethods,
such as those |isted above to screen conponents for UT i nspecti on.
O her techniques that should be used to identify supplenental
i nspection | ocations nay be designated by the foll ow ng:

I ndustry-w de operating experience

engi neeri ng judgnent

sanpl e (conponent | ocation) expansion

pl ant specific design

ultrasonic testing (UT) results

pl ant historical records of previous SSCfailures as a result
of EC/ FAC

TPaocoTo

Alicensee's EC/ FAC programshoul d be wel | defi ned and descri bed in
an appropriate procedure approved by one of the managenent revi ew
commttees defined in Section 6.0 of the |icensee's Technical
Specifications. The licensee's procedure should define the its
nmet hod of doing the follow ng:

a. performng ultrasonic neasurenents

b. defining and describing both grid spacing criteria and
i nspection zone criteria, if applicable

c. ensuring that measurenents during followip inspections are
accurately taken at the sane grid locations as taken
previously

d. verifying that certified individuals, with UT ISI |evel II

certification, performthe ultrasoni c neasurenents

anal yzing the results of UT neasurenents

establ i shing acceptance criteria for evaluating UT data

O

Alicensee's EC/ FAC procedure shoul d definethe licensee' s criteri
for evaluating UT data. The nethod of anal ysis should enable th
licensee to do the follow ng:

a
e

a. calculate the current wear rate of the conponent
b. predict the thickness of the conponent at the next refueling

out age
c. determneif the conponent is currently acceptable, and if it
wi ||l be acceptable at the next refueling outage

d. calculate the remaining life of the conponent

e. provide for repair or replacenent before plant startup of
conponents that are to wear to bel ow nom nal wall thickness
bef ore the next outage

For addi ti onal gui dance, revi ew ASVME Case N480 entitl ed "Exam nati on
Requi renments for Pipe Wall Thi nni ng Due to Si ngl e Phase Er osi on and
Corrosion Section X, Division 1."

END
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ATTACHVENT B

EROSI ON- CORRCOSI ON/ FLOW ACCELERATED- CORROSI ON  ( EC/ FACQ) PROGRAM
| NFORMATI ON SURVEY

bj ecti ve

This survey is issued to provide inspectors wth a neans of
docunenti ng whet her or not |icensees have i npl enented prograns for
| ong termnoni toring of EC/ FACin single and tw phase, hi gh enerqgy,
carbon steel systens. |Inspectors will use this survey to assess
whet her current EC/ FAC prograns ar e conpr ehensi ve enough t o provi de
a reasonabl e assurance that EC/FAC in high energy, carbon stee
systenms will not threaten the structural integrity of the systenis

pi pi ng.

Definitions
tom t he nom nal design thickness of the pipe
t eas t he m ni num nmeasur ed t hi ckness at the | ast refueling

out age, or current refueling outageif UT neasurenents
have al ready been nade

tored t he predicted neasured thickness at the next refueling

out age
tn the mninmm allowable thickness as set by the
|icensee's acceptance criteria
wr the current cal cul ated wear rate of the conponent
Band Met hod - a net hod of cal cul ati ng wear rates by taking a

band around the circunference of the pipe and
subtracting the m ni numwal I t hi ckness readi ng
in the band from the maxi num wall thickness
reading in the band

Point to Point - a nmethod of calculating wear rates by
subtracting t he neasurenent taken at agrid
poi nt during the current refueling outage
from the neasurenent taken at the sane
grid point during the previous refueling
out age

Survey

|. System and Conponent Sel ection
A. Has the licensee inplenented a | ong term EC/ FAC programin
accordance wwththelicensee' s responseto Generic Letter 89-
08?

Yes No
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B. Does the |icensee's EC/ FAC programhave a systemati c net hod
of predicting which carbon steel systens are nost suscepti bl e
to EC/ FAC?

Yes _ No __

C. Does the licensee’s EC/FAC program identify susceptible
systens which areincludedinthelicensee’s mai ntenance rul e
and/ or |licensee renewal prograns with condition nonitoring
goal s and/ or perfornmance neasures established?

Yes ~ No__
1. If so, which of the foll ow ng predictive nodels are used?
Check all that apply.?

El ectric Power Research Institute (EPRI) CHEC
conput er code

for single phase, carbon steel systens

EPRI CHECMATE conputer code for single and two
phase, carbon

steel systens

Massachusetts Institute of Technol ogy - NUREG CR-
5007 net hod

NUMARC Cui del ines found in Appendi x A of NUREG
1344

Kel | er' s Equati on descri bed in EPRI Report NP-3944

Ot her predictive mo d e

2. If the licensee uses a predictive nodel, are the systens
whi ch have been predicted to be susceptible to EC/ FAC
included in the |icensee' s EC/ FAC progranf

Yes _~ No __

3. If the licensee uses a predictive nodel, does the nodel
rank the system s conponents according to their EC FAC
susceptibility and overall risk?

Yes _~ No __
D. Wiat isthelicensee's primary basis for sel ecting conponents
for ultrasonic inspection at the next refueling outage?
(Choose one.)

Engi neeri ng j udgnment

Results of predictive anal yses

| ndustry or operating experience

Results of previous ultrasonic inspections

2 I nspectors should be aware that the NRC does not endorse
any of the predictive conputer nodels used by the industry.
| nspectors should obtain the latest training material on
weaknesses and limtations found in conputer nodel output data
used to estimate actual wear rates.
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Does the licensee use any additional neans to select
suppl enental i nspection |ocations?

Yes _ : If so, how? (Select as many as apply and show an
esti mated percentage of use.)

Engi neeri ng judgnment, including plant specific
desi gn

Results of predictive anal yses

| ndustry or operating experience

Results of previous ultrasonic inspections,
i ncl udi ng sanpl e expansi on points

E. Does the licensee have criteria for excluding a systemfrom
t he EC/ FAC progrant?

Yes No

1. Wiich of the follow ng systens have been i ncluded in the

Feedwat er

Condensat e

Feedwat er Heater Drains

Moi sture Separator Drains

Moi st ure Separat or Reheater Drains
Extracti on Steam

St eam Gener at or Bl owdown (PWR onl y)

Hi gh Pressure Cool ant Injection

Mai n St eam System

Mai n St eam System Drai ns

Resi dual Heat Renobval and/or Safety Injection
Syst ens

Auxiliary Steam

Auxi |l iary Feedwater Punp Steam Supply
React or Water O eanup (BWR)

Crossover and Crossunder Piping

O t h e r s y s t e m s
2. Wiich of the preceding systens are part of the Cass 1
boundary?
3. Wi ch of the foll ow ng conponents have been i ncl uded

in the licensee's EC/ FAC progranf?

Control val ves/ Check val ves
Tees and br anches
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Expanders and reducers

FIl ow nozzles or orifices

Exit nozzles

El bows and reduci ng el bows

St eam traps

Ot h e r C Oomp o n e n t s

1. Utrasonic Testing |Inspections and Eval uati ons

A. Is the licensee's nmethod of performng UT (volunetric)
i nspections of carbon steel piping described in a procedure
approved by one of the managenent revi ew conm ttees defined
in Section 6.0 of the licensee's Techni cal Specifications or
the licensee’s quality assurance program description?

Yes No

Is the |icensee inspecting small-bore piping (<2")?

Yes No

B. Do the |icensee's procedures define its nethod of doing the
fol |l owi ng?

Perform ng ultrasonic neasurenents: Yes = No
Defining and describing grid spacing criteria and
i nspection zone criteria: Yes _ No

Ensuring that neasurenents during followip inspections
are

accurately taken at the sanme |locations as taken
previ ousl y:

Yes _ No __

4. Ensuring that certified individuals, with, UT ISl |eve
Il certification, performthe ultrasonic nmeasurenents:
Yes No

5. Analyzing the results of UT neasurenents: Yes _ No

w e

6. Establishing acceptance criteria for eval uati ng UT dat a:
Yes _ No __

C. What criteria are used by the licensee to establish m nimum
wal | thickness (t,, requirenents?

1. Safety related piping
* t., set to code allowable m ninmumwall thickness
or 0.875 of
nom nal wall thickness, whichever is greater
t set to 0.875 of nom nal thickness, only

* tmn set to code all owable m ni mumwal |l thickness,

—_— mn

_— tm’n

set to 2/3 of nomnal wall thickness
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* t

* t

Bal ance of plant piping

«n Set to code all owable m ni mumwal |l thickness
or 0.875 of
nom nal wall thickness, whichever is greater
t,, set to 0.875 of nom nal thickness, only
«n Set to code allowabl e m ni numwal |l thickness,
set to 2/3 of nom nal wall thickness
t h e r

tm’n

* Calculated m nimumwal |l thickness for the piping is
determined fromthe primary stress equations of the
construction code. Both hoop and axial stress
directions are considered and bending |oads are
i ncl uded. Design pressure and desi gn nechani cal | oads
are used at design tenperatures. Wen bendi ng | oads
are not avail abl e, boundi ng val ues are used.

D. Does the licensee's nethod of anal yzi ng UT data enabl e the
licensee to do the follow ng?

1.

| ssue Dat e:

Cal cul ate the current wear rate, w, of the conponent?

Yes  |If so, how?
Point to Point method of cal culating
wear rates
Band Met hod of cal cul ating wear rates
ot h e r me t h o d s :

Predict the thickness of the conponent at the next
refueling outage?

Yes ____If so, how?
tored = [theas - (W X current operating
cycle tlne)]
_ tored = [thom - (W X total operating
tinme to date)]
o] t h e r
nmet hod:
No __
Determne if the conponent is currently acceptable, and
if it will be acceptable at the next refueling outage?
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Yes ____If so, how?
tmeas > tm'n and tpred > tmn
ot h e r me t h o d

No

4. Calculate the remaining life of the conponent?

Yes ____If so, how?
remaining life = (t 6 - U/ W
ot h e r m e t h o d
No

I1l1. Repairs or Replacenents of Excessively Eroded Conponents
(Eroded below the mninum acceptable wall thickness)

A. Are licensee repairs or replacenents of excessively eroded
areas in safety-rel ated pi ping performed i n accordance with
the requirenents specified in the ASME Code, Section Xl
Article | WA 4000/ 7000, or applicable alternative rul es found
in IWB 4000/ 7000, |WC 4000/ 7000, or |WD 4000/ 70007

Yes _ No __

1. Does the |icensee have a repair or replacenent program
for
bal ance of plant conponents which fail to neet the
| icensee's acceptance criteria?

Yes _ No __

2. Is welding and non-destructive testing of balance of
pl ant pi ping done with qualified personnel and suitable
procedur es?

Yes _ No __

3. Does the licensee have a procedure that formally
docunent s whi ch pl ant SSCs have been repl aced as a resul t
of EC/ FAC, and that follow up 1nspections were

i npl emented for simlar SSCs in other plant |ocations?

Yes No

B. Wen excessively eroded conponents are found, did the
i censee eval uate the effecti veness of i npl enentati on of the
EC/ FAC pr ogr amand det er m ne whet her programenhancenents are
war r ant ed?

Yes _ No

| V. Managenent Oversight of the Licensee's EC/ FAC Program
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A. Wiich of the licensee's departnents is delegated the
responsibility for inplenenting the |icensee's EC/ FAC Pro-
granf

Cor por ate Nucl ear Engi neering Depart nent
Site Inservice |Inspection Departnent

Si te Engi neeri ng Depart nent

O her:

B. Does the |licensee have a programto oversee and sel f assess
t he EC/ FAC progrant?
Yes __~ No
1. If so, which of the licensee's nanagenent review
organi zations 1is responsible for overseeing the
i censee's EC/ FAC progranf

Pl ant Operating Review Commttee (PORC or
equi val ent)
Site Operating Review Comm ttee (SORC or
equi val ent)

Nucl ear Revi ew Board (NRB or equival ent)

2. Is the EC/FAC program as it relates to Class 1, 2, or 3
conponents, covered by the |icensee's QA progranf?

Yes No

END
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