NRC INSPECTION MANUAL EMCB

I NSPECTI ON PROCEDURE 50002

STEAM GENERATORS

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

50002-01 | NSPECTI ON OBJECTI VES

01.01 To ascertain the history and material condition of steam
generator tubing including, when applicable, the type, magnitude,
and | ocation(s) of active degradati on nechani sns.

01.02 To assess the effectiveness of I|icensee prograns in
detection and anal ysis of degraded tubing, repair of defects, and
correction of conditions contributing to tube degradati on.

01.03 To assess the effectiveness of |icensee prograns and
training in regard to detection of and response to st eam gener at or
pri mary-to-secondary tube | eakage.

50002- 02 | NSPECTI ON REQUI REMENTS

02.01 Steam Cenerator Fabrication and Degradation Hi story

a. Determne the nuclear steam system supplier nmodel nunber(s)
for the i nstal |l ed st eam generat ors.

b. Ascertain the nunber and size of tubes in the steam
gener at or s.

c. Determne the nmethod(s) used and the | ength of expansion of
tubes in the steam generator tubesheet(s).

d. Determ ne the nunber of tube supports that are present in the
steam generators and applicable material type and hole
configurations(s).

e. Ascertain the T,, value(s) that have been used by the
I i censee during conmercial operation.

f. Determ ne the tube plugging/sleeving history for each steam
generator, prior to and during operational service, and
ascertain whether the licensee is collating eddy current
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exam nation results with
| ocation of identified t

respect to the type, frequency and
ube defects.
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02.02

| f metallurgical exam nations of pulled tube sanples have
been perforned, conpare the defect type and size results
against the corresponding non-destructive exanm nation
results.

Determine the limts of plugging/sleeving that are permtted
by the accident anal yses.

Tubing Materials. Ascertain the following fromreview of

| i censee and steam generator nmanufacturing records:

a

02. 03

| ssue

The technical and quality requirenments specified by the
manuf acturer of the steam generator for procuring the steam
generator tubing.

The conformance of a sanple of the tubing vendor certified
material test reports to the procurenent requirenents.

The type of annealing cycle used during manufacture of the
st eam gener at or tubi ng.

Whet her any other thermal treatnent was perforned on the
st eam gener at or tubi ng:

1. By the tubing manufacturer.
2. During steam generator fabrication
3. After installation of the steam generators.

| f applicable, determ ne the specifics of the cycle perforned
and the nunber and location of thermally treated tubes.

Whet her any actions have been taken to increase the
resi stance of the steam generator tubing to prinmary water
stress corrosion cracking (e.g., shot peening of tubes in the
expansion transition area, stress relief of |ow radius U
bends, etc.).

Tube Exani nation Program Requirenents

Ceneral . Evaluate in detail the |I|icensee's program
requi renents for eddy current exam nation of steam generator
tubing. Include the followng activities in the eval uation:

1. Review the current |icensee/contractor eddy current
exam nation procedures to ascertain whether they have
been revi ewed, approved, and issued in accordance wth
the licensee's QA programrequirenents.

2. Verify the conformance of the current programto the
requi renents of TS and the ASME Code.

3. Verify that all i nspection techniques have been

appropriately qualified for their intended use (i.e.,
detection, sizing).
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50002

Assess certification levels required for personnel
involved in the acquisition, analysis and resol ution of
eddy current inspection data.

Det er mi ne whet her the tube i nspecti on sanple size history
conforms to TS requirenents.

Verify that the eddy current exam nation program
requi renents contain provisions for assuring degraded
tubes continue to be nonitored in future inspections.

Assess the extent to which the |icensee's present eddy
current examination program conforms to industry
gui delines, including a determ nation of whether the
program achi eves the foll ow ng:

(a) Provides eddy current data anal ysis gui delines which
fully docunment relevant steam generator design
features and pl ant-specific degradation history, and
appropriately illTustrate t he anal yti cal
characteristics of known and potential degradation
nmechani sns.

(b) Conforms to industry guidelines on sanple size and
sanpling criteria

(c) Conforms to industry guidance on circunferential
crack detection and | ength sizing.

(d) Requires eddy current analysts to be trained and
tested in accordance wth the data analysis
gui del i nes.

(e) Includes a requirenent for dual independent anal yses
of eddy current data, and a nethodology for
resolving differences in interpretation between the
dual anal yses.

(f) Contains criteria for characteri zi ng and
di spositioning distorted or ambi guous bobbin coi
i ndi cati ons.

(g) Contains the capability to readily identify
differences in calls between primary and secondary
anal yst s.

(1) I'ncludes provisions for use of eddy -current
i nspection techni ques to:

(1) ldentify the presence of foreign objects |odged
bet ween abutting tubes.

(2) Monitor for tube wear at these |ocations.
(j) Includes provisions for use of eddy current methods

for mapping the extent and hei ght of sludge on the
st eam generator tube sheet.
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(k) Establishes quantitative criteria for noisy data.

(1) Specifies a probe extension cable length and type
that are consistent with the qualification process
for each acquisition setup.

(m Uses exam nation nethod(s), equi pnent, and practices
that are consistent with the |icensee's response to
Ceneric Letter 95-03, "Circunferential Cracking of
St eam CGener at or Tubes."

(n) Requires use of calibration standards (for detecting
circunferenti al cracki ng) whi ch contain
circunferenti al ID and OD electric discharge
machi ned not ches.

(0) Requires a periodic calibration of the probe
delivery system (i.e., robotic arn) to ensure the
fixture is locating the correct tube |[ocations
during the inspection.

8. Assess the adequacy of actions taken in response to NRC
generic comruni cations related to steam generators.

9. Ascertain whether programrequirenments contain:

(a) Provisions for tracking and collating individual
dat a anal yst performance.

(b) Feedback to data anal ysts on incorrect calls.

b. Plants with Alternate Repair Criteria at Tube Support Pl ates.
For plants approved for alternate repair criteria, the
i nspector should review program requirenents (and conpare
t hem agai nst subnmittals to NRR) and deternine the foll ow ng:

1. Wether the programrequires that a standard bobbin coi
size be used (i.e., 0.720 inch for 7/8-inch tubes, 0.620
inch for 3/4-inch tubes) for exam nations  of
i ntersections where the voltage-based Iimts are being

appl i ed. If alternate probe sizes are being used,
ascertain whether NRR has approved the use of such
pr obes.

2. \Wether the |icensee perforns notorized rotating pancake
coil (MRPC) exami nations of all bobbin coil indications
wi th voltages greater than 1.0 volt (3/4-inch tubes) and
2.0 volts (7/8-inch tubes), regardl ess of whether or not
the tube wll be plugged.

3.  \Whet her t he procedures specify the appropriate
frequenci es be used (e.g., 400/100 kHz m x for 7/8-inch
tubes with a 0.050-inch wall thickness, 550/130 kHz m x
for 3/4-inch tubes with a 0.043-inch wall thickness).

4. \Whether site training for eddy current data anal ysts
addresses the potential for primary-water stress
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02. 04

a.

50002

corrosion cracking (PWSCC) at tube support plate
i ntersections.

5. \Whether full-length bobbin coil exam nations are
required. If not, confirm that the |icensee has
performed ful |l -1 engt h exam nati ons on at | east 20- percent

of the tubes and i s inspecting the remai nder of the tubes
dowmn to the | owest support plate on the cold-leg side
known to exhibit outside dianeter stress corrosion
cracki ng (ODSCC) .

6. Wiether the licensee perfornms MRPC exani nations on all
intersections with interfering signals from copper
deposits, dents neasured greater than 5 volts, and | arge
m xed residual s.

Tube Exani nation Program | npl enentati on

bserve activities for acquiring and anal yzi ng eddy current
data for a sanple of tubes and confirmthe foll ow ng:

1. The applicable licensee work instructions specify the
eddy current procedures to be used.

2. A copy of each procedure is available in the area in
whi ch the work is being perforned.

3. Data acquisition is being perforned using the probe(s),
probe and extension cable length and type(s), and
paranmeters specified by the exam nation procedure(s).

4. Fixture position verifications are being performed in
accordance with procedural requirenents.

5. Personnel performng eddy current data acquisition,
anal ysis and resolution are certified to the appropriate
levels (i.e., SNT-TC- 1A certifications) as specified in
the |licensee's programrequirenents.

6. Eddy current data anal ysts have successfully conpleted
applicable plant-specific training and testing.

7. Equi pnment setup and anal ysi s of eddy current data conform
to the requirenments of the exam nation procedure(s) and
t he data anal ysi s gui del i nes.

8. Program requirenents for diagnosis and disposition of
di storted or ambi guous bobbin coil indications are being
i mpl enent ed.

9. Dual analyses of eddy current data are being perforned
i ndependent | y.

(bserve the resolution process for a sanple of tubes where
dual analyses had resulted in different interpretations by
the analysts, and confirm that the resolution process is
bei ng appropriately conduct ed.
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c. Perform an independent exam nation of data from conpleted
exam nations of a sanple of tubes. Examine, as a mninmm
the foll ow ng types of conditions:

1. Data for tubes where prinmary and secondary anal ysts have
differed in interpretation.

2. Tube data showi ng distorted indications oninitial bobbin

coi |l exam nati on. Determine in the review whether an
appropri ate approach was used to confirmthe presence of
a defect.

3. Tube data exhibiting degradation to which the anal ysts
have assigned throughwall values close to the TS 40
percent repair limt.

02. 05 Qualifications of Eddy Current Exanm nati on Personnel

a. Ascertain whether the qualification and certification records
of contractor personnel perform ng eddy current exam nation
data acquisition and analysis activities for the I|icensee
contain the foll ow ng:

1. Enployer's nane
Person certified

Activity qualified to perform

2

3

4. Level of certification

5 Ef fective period of certification

6 Signature of individual certifying title and | evel
7

Basis used for certification such as the required nunber
of training hours

o

Annual vi sual acuity exam nati on and periodic
recertification

b. Ascertain whet her personnel performng technical oversight of
contractor eddy current exam nation activities for the
Iicensee hold SNT-TC 1A eddy current certifications.

02. 06 Foreign Material Exclusion. Determ ne whether the
licensee is inple-nenting appropriate foreign material exclusion
controls for steam generator work activities. I ncl ude the

foll owi ng subjects in the eval uation:

a. Adequacy of control of tools, materials, and equi pnent that
are used in the performance of exam nation, nodification
repair, and replacenent activities.

b. Practices used to nmnimze the ingress of foreign objects

into the tube bundle, such as sealing the downconmer annul us
during work in the upper steam generator areas.
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c. Inspections at the conclusion of work activities to verify
removal of all tools, equipnent, and non-consunmed nateri al s.

02. 07 Sl udge Lanci ng. Review the sludge lancing history to
determ ne whether the |icensee has maintai ned an ongoi ng program
for renoving sludge from the steam generators. Revi ew the

foll ow ng subjects:

a. The quantity of sludge that was renoved in refueling outages
by | anci ng the steam generator tube sheets.

b. Any actions taken to renove sludge fromtube support
interstices and the tube bundle.

c. Assessnent of avail abl e sl udge chem cal conposition data for
possi bl e contribution to tube degradati on.

02.08 \Water Chemistry History and Controls. Review the history
and programrequi renents of the |licensee's water chem stry program
I nclude the follow ng subjects in the review

a. Historical conformance of secondary water chem stry program
wi th industry guidelines.

b. Historical conformance of primary water chem stry with TS
l[imts.

c. Of-normal primary and secondary water chem stry history and
actions taken to correct chem stry transients.

d. Water chem stry audit history.

e. Demineralizer resin control practices used to limt ingress
of anions and cations into the dem neralizer effluent.

f. Ildentification of any plant design features which create
differences in secondary water chemstry between steam
gener at ors.

g. Capabilities and plans for on-line nonitoring of water
chem stry.

h. Capabilities and program requirenents for detection and
repair of condenser tube | eaks.

i. UWilization of layup practices in refueling outages which
m ni m ze oxygenated conditions in the steam generators.

j. Adoption of industry initiatives such as nolar ratio control,
reduction of iron transport to the steam generators, use of
alternative am nes, and boric acid additions to the secondary
si de.

02. 09 Primary-to- Secondary Leakage. Evaluate the effectiveness
of licensee procedures, equi pnment, and practices for nonitoring and
respondi ng to primary-to-secondary | eakage. Include the follow ng
subj ects in the eval uation:
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a. Licensee responses to Bulletin 88-02 and Infornation
Noti ces 88-99, 91-43, and 93-56.

b. Adequacy of procedures and equipnment to provide real-tine
information on leak rate and its rate of change.

c. Appropriate setting of alarm setpoints on those radiation
nmonitors that are used for detecting primary-to-secondary
| eakage (e.g. condenser air ejector, N-16) to alert operators
to any increasing |leak rate.

d. adequacy of energency operating procedures and operator
training for response to steam generator tube ruptures

02.10 Li censee Oversi ght of Steam Generator Activities

a. Evaluate the effectiveness of the licensee's controls over
steam generator contractors. Determine to what extent
| i censee personnel are involved in assuring the quality of
contractor-performed exam nation, repair, replacenent, and
cl eaning activities.

b. Determne whether the l|icensee is perforn ng appropriate
oversight of contractor eddy current data acquisition and
anal ysi s personnel .

c. Verify that the licensee evaluates the confornmance of
identified tubing defects to the design nmargin requirenents
contained inits Regulatory Guide 1.121 structural integrity
anal ysi s.

50002- 03 | NSPECTI ON GUI DANCE

General Cui dance

This inspection procedure has been witten to support a
conprehensi ve baseline evaluation of the material condition of
st eam generator tubing and the status of |icensee steam generator
degradati on nmanagenent initiatives. The inspection procedure nmay
either be fully conpleted, if it is desired to establish a detail ed
under standi ng of licensee status, or, selectively inplenented for
i nspections with nore limted goals.

It is intended that the tubing exam nation itens in this procedure

be acconplished during either a refueling or md-cycle outage. In
general , nost eddy current exam nations of steam generator tubing
are perfornmed during refueling outages. Addi tional md-cycle

i nspections are, however, being perforned at certain plants where
significant steam generators tubing degradation has been
i dentifi ed. To mnimze regulatory inmpact, it is reconmended,
wher e possi bl e, that the renai ning procedural itenms be acconpli shed
out si de of an outage peri od.

Personnel perform ng the eddy current data anal ysis portion of this

i nspection need to be famliar with the nethods, techniques, their
applications, |limtations, and the analysis of acquired data.
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Speci fi c Cui dance

03.01 Steam Cenerator Fabrication and Degradati on Hi story

Backgr ound. The types of degradation that have necessitated
pl uggi ng of steam generator tubing have changed over the past 20
years. Initially, the predom nant degradati on nodes were tube
wast age and denting. These problens have now |argely been
elimnated as active degradation mechanisns, as a result of a
change fromphosphate to all-volatile treatnent of secondary water
and the adoption of nore conprehensive secondary water chem stry
requirenents. I ntergranul ar stress corrosion cracking (IGSCC
intergranular attack, and fretting/ wear have now enmerged as the
predom nant degradati on nodes.

a-b. No specific inspection guidance provided.

c-d. Concentration of inpurities in steamgenerator bul k water
to aggressive levels is possible in occluded areas of the
steam generator in which dryout occurs. Dryout and the
resulting concentration of inpurities can occur in
tubesheet crevices (caused by variabilities in the
expansi on process or use of partial depth expansion
techniques by the steam generator fabricator), tube
support plate crevices, and sludge piles. Exanples of
design and fabrication practices that reduce occluded

areas and the resultant dryout are the full depth
expansi on of the tube within the tubesheet, substituting
guat r ef oi | or trefoil tube support plate hole

configurations for drilled holes, and changing to
ferritic stainless steel materials fromcarbon steels for
tube support plates. The nethod used to expand tubes
into a steam generator tube sheet can also affect the
susceptibility to IGSCC, by determning the |evel and
degree of variation of residual stresses that are present
in the expanded and expansion transition region of the
tubes. A significant incidence of | GSCC has occurred in
these regions in tubes which were expanded by either
mechanical rolling or explosive expansion nethods.
Operational experience, to date, indicates that a | ower
i nci dence of degradation has occurred in tubes expanded
by a hydraulic mnethod.

e. Studies showthat tenperature can significantly influence the
rate of occurrence of primary water stress corrosion cracking
(PWSCC) in Inconel 600 steam generator tubes. An Arrhenius
relationship [failure time due to SCC « e?", where Qis the
apparent activation energy, Ris the gas constant (0.001986
kcal / nmol e°K'?), and T is the absolute tenperature, °K] can be
used to illustrate this effect. For exanple, the equation
woul d suggest, for an assuned val ue of 50 kcal/nole for Q and
the same materials and stresses, that the time for PWSCC
occurrence would approximately double if T,, was decreased
18°F from 611°F to 593°F. Tenperature may also contribute
significantly to secondary-side |1GSCC at tube sheet
| ocations, due to the thermal insulation effects of sludge
pil es.
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f-h.
03. 02

a.

b.
c-d.

03. 03

No specific inspection guidance provided.

Tubi ng Materials

This revi ew nay necessitate requesting the | icensee to obtain
the information fromthe nucl ear steam system supplier.

No specific inspection guidance provided.

The susceptibility of Inconel 600 steam generator tubing
to 1GSCC is dependent, in part, upon the type of heat
t r eat ment t hat t he t ubi ng recei ved. Tubi ng
susceptibility to IGSCC for different heat treatnent
conditions is normally ranked, in order of decreasing
susceptibility, as low tenperature m |l anneal ed, high
tenperature ml| anneal ed, sensitized (i.e., receipt by
anneal ed tubi ng of a second heat treatnment cycle at 1100-
1200°F during final post weld heat treatnment of the
conpl eted steamgenerator), and thermally treated (i.e.,
heat treatnment of the anneal ed tubing at approximately

1350°F). Low tenperature m |l anneal ed tubing was used
in early Wstinghouse steam generator nodels. Lat er
nodels enployed thermally treated tubing. Hi gh
tenperature mll annealed and sensitized tubing were
used, respectively, in Conbustion Engi neeri ng and Babcock
and WIcox steam generators. Thermally treated

I nconel 690 tubing has typically been used for
repl acenent steam generators because of its expected
enhanced resistance to stress corrosion cracking.

Certain licensees have perfornmed shot peening of the inside
di aneter of lowtenperature mll annealed tubing in the area
of the tube sheet through the tube expansion transition
regi on. This activity was perforned to induce surface
conpressive stresses in the tubing and thus increase the
resistance to PWSCC. Thermal stress reliefs have al so been
performed on | ow radi us U-bends to i ncrease the resi stance of
the bend region to stress corrosion cracking.

Tube Exani nation Program Requirenents

Gener al
1. No specific inspection guidance provided.

2. The TS state the current regulatory requirenents for
st eam generat or tubing i nspection sanple size and sanpl e
expansion criteria. Applicable ASME Code requirenents
for eddy current exam nation are defined in Section V,
Appendix |, Article 8 and Section X, Appendix |IV.
Because specific technical requirenents vary anong Code
editions and addenda, the inspector should ensure that
the requirements of the Code of record conmtted to by
the licensee be used to verify the adequacy of the eddy
current exam nation procedure.

3. Consistent with Appendix B to 10 CFR Part 50 regarding
tube repair criteria, qualified techni ques nust be used
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50002

5-6.

to quantify degradation in tubes being considered for a
return to service; furthernore, the tube repair criteria
nmust be explicitly stated in the technical specifications
(e.g., a voltage conbined with a signal-to-noise ratio
approach should not be used unless authorized in the
techni cal specifications). The technical specifications
at nost plants only contain depth-based tube repair
criteria, and only a very limted nunber of degradation
mechani sms can be reliably depth-sized. Qualified sizing
techniques exist primarily for volunetric fornms of
degradation such as wear or wastage. Tubes with crack-
i ke indications or other types of volunetric degradation
(e.qg., intergranular attack) that cannot be reliably
depth- sized should be considered defective when
di spositioning the tube and categorizing the inspection
results. If a licensee is leaving tubes with such
indications in service or relies on a technique for
| eaving tubes with such indications in service, the
matter should be brought to the attention of NRR for
further evaluation. This includes techniques that have
met the qualification criteria contained in Appendi x H of
the El ectric Power Research Institute (EPRI) Report NP-
6201, "PWR Steam Cenerator Examination Cuidelines:
Revision 4," since the EPRI docunent nay not provide
accept abl e gui dance. [ Ref er ence: Letter from B. W
Sheron (Director, Division of Engineering) to J.T.
Wggins, A F. Gbson, GE Gant, and T.P. Gwnn
(Directors, Division of Reactor Safety), "SteamGenerat or
Tube Repair Criteria," dated Septenber 25, 1996]

I ndustry training and qualification criteria have been
devel oped for nondestructive exam nation personne
perform ng eddy current data anal ysis of steamgenerator

tubing, in order to pronote a continuing uniform
knowl edge base and skill |evel for data anal ysts.
The licensee's technical specifications should

i ncl ude the m ni num nunber of steamgenerators to be
i nspected, the scope of the inspection, and the
expansion criteria to be applied on the basis of
i nspection results. The initial inspection scope
shoul d i ncl ude all nonrepaired tubes that previously
had detectabl e degradation; however, the industry
has interpreted this to nean only degraded
nonrepai red tubes in the steam generators sel ected
for exami nation. Thus, it is possible that degraded
nonr epai red tubes may not be reinspected for two or
even three operating cycles. If the rotating
i nspection schedul e does not appear sufficient for
mai ntai ning adequate tube integrity given the
apparent indication and growth rate results fromthe
current inspection, the matter should be brought to
the attention of NRR [Reference: Letter fromJ.R

St rosni der ( Chi ef, Mat eri al s and Chem cal
Engi neering Branch) to P.F. McKee (Director, Project
Directorate 1-3), "Alternating the Inspection of

St eam Cenerators,"” dated Cctober 3, 1996]
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7. Conprehensi ve programagui dance in regard to eddy current
exam nation of steam generator tubing is provided to
i ndustry by EPRI NP- 6201, "PWR Steam Generator
Exam nation Cuidelines.” An inspector's review of a
licensee's degree of inplenmentation of EPRI NP-6201
criteria is of wvalue in assessing of the overal
ef fecti veness of |icensee controls over contractors and
the |icensee's approach to managi ng st eam generat or tube
degr adat i on. The inspector should be aware, however,
that conformance to EPRI NP-6201 is not a regulatory
requirenent. | ndustry guidance on the detection and
sizing of circunferential cracking is given in an EPR
letter, "Points to Consider in Crcunferential Crack
Det ection and Length Sizing," dated February 23, 1995.

8. Ceneric conmunications pertainingto steam generator tube
exam nation, degradation, and repair issues are listedin
50002-05. The inspector should sel ect a sanple of these
generic comruni cati ons and assess the appropri at eness of
the licensee's evaluation and response.

9. No specific inspection guidance provided.

03.04 Tube Examination Programl|npl enentation. Eddy current data
acqui sition practices and data anal ysis program activities can be
appropriately eval uated by inspection personnel who have received
only limted training in the eddy current exam nation nethod.
Ef fective review of contractor data analysis performance and
per f ormance of independent data analysis will require, however, an
appropriate level of know edge of the eddy current exam nation
nmet hod, hardware and software, and famliarity with the state of
devel opnent and limtations of the nethod in regard to the
exam nation of steam generator tubing.

03. 05 Qualifications of Eddy Current Examination Personnel.
Personnel involved in the performance of steam generator tubing
eddy current data acquisition and analysis activities are expected
to neet the qualification and certification requirenents in the
applicabl e supplenent of SNI-TC-1A and ASME Code Section Xl.
Qualification certificates and the |ast annual visual acuity
exam nation results are part of the nondestructive exam nation
records. Holders of Level | certifications are restricted to data
acquisition activities under the guidance of a Level 1l or 111
i ndi vi dual . Personnel performng data analysis are required to
possess Level Il Aor Level Il certifications. Level II1l personnel
are authorized to devel op and approve exam nation procedures, as
well as to adm nister training, exam nations, and certifications,
i f specified.

03.06 Foreign Material Exclusion

No specific inspection guidance provided.

03. 07 Sl udge Lanci ng. The quantity of sludge renoved and
feedwater iron values provide a neans of partially assessing the
success of licensee secondary water chemstry initiatives in

reduci ng corrosion product transport to the steam generators. A
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significant percentage of iron in the feedwater conmes from heater
drains and extraction steamlines. Licensees have had sone success
in reducing feedwater iron fromthese sources by replaci ng ammoni a
for pH control with alternative am nes. These am nes are |ess
vol ati |l e than ammoni a and provi de greater protection against flow
accel erated corrosion caused by wet steam

03.08 Water Chemistry History and Controls. The TS provide
guantitative primary water chem stry requirenents and secondary
water chemi stry program criteria. Conprehensive secondary water
chem stry programrequirenments are provided to i ndustry by the EPR
"PWR Secondary Water Chem stry Guidelines.” 50002-05 lists the
di fferent document nunbers that were utilized for the successive
revisions to these guidelines. Review by the inspector of the
conformance to the guidelines during conmmrercial operation is of
value in assessing secondary side environnmental history. The
i nspector should al so take into account the tine frane of operation
of the plant with respect to the period of applicability of the

guidelines (i.e., initial issue in Cctober 1982), inthat plants in
operation prior to that date were subject to nore |imted secondary
water chem stry requirenents. The secondary water chemistry

guidelines also serve as a useful reference because of the
background i nformation that is included with respect to degradation
and secondary water chem stry initiatives. Additional inspection
guidance is available to the inspector in | nspection
Procedures 79501, "LWR Water Chemstry Control and Chem cal
Anal ysis - Audits,"” and 79502, "Plant Systens Affecting Pl ant Water
Chem stry. "

During the review of chemstry history and sludge renova
information, the inspector should also consider whether copper
alloys are present in the secondary side of the plant (e.g.,
condenser tubes and tube sheets, feedwater heater tubes, noisture

separator reheater tubes). These alloys were selected for
secondary side applications in sone plants because of their
general ly good corrosion resistance. It is now believed, however,

that copper can pronote pitting and I1GSCC in steam generator
tubing. To mnimze dissolution of secondary side copper all oys,
and resulting transport to the steam generators, plants now
restrict maxi mum feedwater pH  This restriction can increase the
anount of iron transport to the steamgenerators conpared with al
ferrous secondary systens operated at a hi gher maxi mrum pH val ue.

03. 09 Pri mary-to-Secondary Leakage

a. No specific inspection guidance provided.

b- c. Conpr ehensi ve i nformati on on thi s subj ect appears in EPRI
TR- 104788, "PWR Primary to Secondary Leak Cuidelines."”

03.10 Licensee Oversight of Steam Generator Activities

a-b. No specific inspection guidance provided.

c. The inspector should ascertain whether the |licensee has
performed anal yses to determne the limting steam generator
tubing defect size(s) wth respect to the structural
integrity requirenents of Regulatory GQuide 1.121. | f
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significant degradation is identified during eddy current
exam nations, the inspector should ascertain whether any
defect potentially does not satisfy the design margin
requi renents of Regulatory Guide 1.121. Failure to satisfy
t he design margin requirenments may affect the operating cycle
length that can be justified between scheduled steam
generator tubi ng exam nati ons.

50002-04 RESOURCE ESTI MATE

Ful | performance of this inspection procedure i s expected to take,
on the average, 175 hours of direct inspection at a site.

50002- 05 REFERENCE

Generi c Conmuni cati ons

NRC Information Notice 96-38, "Results of Steam Generator Tube
Exam nations," June 21, 1996

NRC GCeneric Letter 95-03, "Circunferential Cracking of Steam
CGenerator Tubes,™ April 28, 1995

NRC Information Notice 94-88, "Inservice |Inspection Deficiencies
Result in Severely Degraded Steam Generator Tubes," Decenber 23,
1994

NRC Information Notice 94-62, "Operational Experience on Steam
Cenerator Tube Leaks and Tube Ruptures,” August 30, 1994

NRC | nformation Noti ce 94- 43, "Determ nation of
Primary-to- Secondary Steam CGenerator Leak Rate,” June 10, 1994

NRC | nformati on Noti ce 94-05, "Potential Fail ure of SteamCenerat or
Tubes Sl eeved Wth Kinetically Wl ded Sl eeves,” January 19, 1994

NRC I nformation Notice 93-56, "Waknesses in Energency Operating
Procedures Found as a Result of Steam CGenerator Tube Rupture,” July
22, 1993

NRC Information Notice 93-52, "Draft NUREG 1477, 'Voltage-Based
Interim Plugging Criteria for Steam CGenerator Tubes,'" July 14,
1993

NRC | nformati on Notice 92-80, "Qperation Wth Steam Gener at or Tubes
Seriously Degraded," Decenber 7, 1992

NRC | nformati on Notice 91-67, "Problenms Wth the Reliable Detection
of Intergranular Attack (1 GA) of Steam CGenerator Tubing," Cctober
21, 1991

NRC Information Notice 91-43, "Recent Incidents Involving Rapid
I ncreases in Primary-to-Secondary Leak Rate,” July 5, 1991

NRC Information Notice 90-49, "Stress Corrosion Cracking in PWR
St eam CGenerator Tubes,™ August 6, 1990
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NRC Information Notice 89-65, "Potential for Stress Corrosion
Cracking in Steam Cenerator Tube Plugs Supplied by Babcock and
W cox," Septenber 8, 1989

NRC Bull etin 89-01, "Failure of Wstinghouse Steam CGenerator Tube
Mechani cal Plugs,” May 15, 1989; Supplenent 1 dated Novenber 14,
1990; and Suppl enment 2 dated June 28, 1991

NRC I nformation Notice 89-33, "Potential Failure of Wstinghouse
St eam CGener at or Tube Mechani cal Plugs,” March 23, 1989

NRC I nformation Notice 88-99, "Detection and Mnitoring of Sudden
and/or Rapidly Increasing Primary-to-Secondary Leakage," Decenber
20, 1988

NRC Bul | etin 88-02, "Rapidly Propagating Cracks in Steam Cener at or
Tubes," February 5, 1988

| ndustry Docunents

Note: The industry docunents listed below, can be obtained from
the region's library.

Letter fromM Behravesh (EPRI) to SGW-1 Techni cal Advi sory G oup,
et. al., "Points to Consider in Circunferential Crack Detection and
Length Sizing," February 23, 1995.

EPRI NP- 6201, "PWR Steam GCenerator Exam nation Guidelines,"
Revi si on 3

EPRI NP-2704-SR, "PWR Secondary Wter Chemistry GCuidelines,”
Revi sion O

EPRI NP-5056-SR, "PWR Secondary Wter Chemistry GCuidelines,”
Revi sion 1

EPRI NP- 6239, "PWR Secondary Water Chem stry QGui delines,"” Revision
2

EPRI TR-102134, "PWR Secondary Water Chemistry GCuidelines,"”
Revi sion 3

EPRI TR- 104788, "PWR Prinmary to Secondary Leak Cuidelines," dated
May 1995

END
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