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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON D C 20855

JAN £ 5 1888

TO ALL LICENSEES OF OPERATING BOILING WATER REACTORS (BWRS), AND HOLDERS OF
CONSTRUCTION PERMITS FOR BWRS

Gentlemen

SUBJECT: NRC POSITION ON IGSCC IN BWR AUSTENITIC STAINLESS STEEL PIPING
(veneric Letter B8-01)

Intergranular stress corrosion cracking (IGSCC) near weldments in BwR piping
has been occurring for almost 20 years. Early cases were in relatively small-
diameter piping. 1In early 1982, cracking was identified in large-diareter
piping in a recirculation system of an operating BWR plant in this country
Since then, extensive inspection programs have been conducted on BWR piping
systems. These inspections have resulted in the detection of significant
numbers of cracked weldments in almost al) operating BwRs,

A number of domestic and foreign BWR owners have replaced or plan to replace
piping systems that have experienced 1GSCC with more resistant material.
Other owners arc implementing countermeasures such as Stress Improvement (S1)
or Hydrogen Water Chemistry (HWC) to reduce the susceptibility of the piping
to 1GSCC In many cases, cracked weldments have been repaired by reinforcing
them with weld o erlay
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~ubstantial efforts in research and development have been sponsored by the BWF
Owners {1"'.‘.)", for 1GSC

CC Research. The results of this program, along with other
related work by vendors, consulting firms, and confirmatory research sponsored
by the NRC, have permitted the development of revised Staff Positions reg

avMins
egarding
» 1680 ~ b
the 1GSCC problems

the technical
]

10r these positions are detailed in NUREG-0313, Rev, 2

Technical Report on Material Selection and Process Guidelines for Bwr Coolant

Pressure Boundary Piping." This revision to NUREG-0313 was a major task in

the staff long range plan to dea) with BwR pipe cracking that was presented to

the Commission in SECY 84-301. This revision includes the relevant recommenda-
of the Piping Review Committee Task Group on Pipe Cracking issued

our as
tG-1061, Vol. 1, "Report of USNRC Piping Review Committee", and considera-
of public comments on that document NUREG-0313, Rev. 2 describes the
ical bases for the staff positions on materials, processes, and rimary
coolant chemistry t

~
and inspection samp]

r~hoy

minimize and control 1GSCC problems. Inspection schedules
e 5i2es are based nn the susceptibility of weldments tc
'nitiation and propagation of IGSCC. Inspection schedules are comparable to
those specified in Section XI of the ASME Boiler and Pressure Vesse) Code in
cases where the piping material is IGSCC resistant Varying amounts of aug-
mented inspections are specified for piping with a greater susceptibility to
cracking, where there is less certainty about the effectiveness of mitigation
measures used, or in cases where repairs have been performed. When improvad
water chemistry control with hydrogen additions is implemented, less augmenta-
tion of inspection schedules is required.
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The purpose of this Generic Letter is to seek information regarding implementa-
tion of the new staff positions cove: ing these technica) areas. This Generic
Letter supersedes Generic Lette B4-11, “Inspection of BWR Stainless Stee) Piping."

This Generic Letter applies to all BWR piping made of austenitic stainless stee)
that is four inches or laraer in nominal diameter end contains reactor coolant
at a temperature above 200°F during power operation regardless of Code classi-
fication. It also applies to reactor vesse) attachments and appurtenances such
as jet pump instrumentation penetration assemblies and head spray and vent
components.

This Generic Letter does not apply to piping made of carbon steel classified as
P-1 by the ASME Boiler and Pressure Vessel Code.

Staff Positions have been developed covering the following subjects:

Staff Position on Materials

Steff Position on Processes

Staff Position on Water Chemistry

Staff Position on Weld Overlay Reinforcement

Staff Position on Partial Replacement

Staff Position on Stress Improvement of Cracked Weldments
Staff Position on Clamping Devices

Staff Position on Crack Characterization and Repair Criteria
Staff Position on Inspection Methods and Personne)

10. Staff Position on Inspection Schedules

11. Staff Position on Sample Expansion

12. Staff Position o Leak Detection

13. Staff Position on Reporting Requirements

WO N 5w i

These Staff Positions are fully delineated in Attachment A to this letter.

The staff continues to believe that replacing susceptible piping with 1GSCC-
resistant materials will provide the greatest degree of assurance against future
cracking problems. Licensees may follow Generic Letter 84-07, “Procedural G i4-
ance for Pipe Replacements at BWRs"; the staff encourages programs to replace
degraded piping so as to reduce the potential for cracking and to minimize the
need for augmented inspections. However, the staff recognizes that, if the
staff positions of this Generic Letter are implemented, adequate leveis of
piping integrity and reliability can be achieved. The staff believes this
Gereric Letter, together witn the revision to NUREG-0313, will be of use to
licensees in making sound decisions regarding 1GSCC. Each weldment can be
evaluated considering its material, heat treatment history, stress level,
chemical environment and surveillance program. This will provide & basis for

a reasonable judgment regarding the long-term acceptability of that weldment.
Considering that each piping system has many weldments and each plant has many
piping systems, the entire problem must be evaluated in an integrated way.

The Commission has determined that, unless appropriate remedial actions are

taken, BWR plants may not be in conformance with their current design and

licensing bases, including 10 CFR 50, Appendix A, General Design Criteria 4,
) 14, and 31.




Accordingly, pursuant to 10 CFR 50.5%4(f), you, as a BWR operating reactor
1icensee or construction permit holder, are requested, to furnish, under oath
or affirmation, your current plans relating to piping replacement, inspection,
repair, and leakage detection. Your respense should indicate whether you
intend to follow the staff positions included in this letter, or propose alter-
native measures. This information is needed for the Commission to determine
whether an operating license should be issued, or 1f you hold an operating
license, whether it should be modified or revoked.

An scceptable response to this letter would include the following specific items:

1.  Your current plans regarding pipe replacement and/or other measures taken
or te be taken to mitigate IGSCC and provide assurance of continued long-
term piping integrity and reliability.

2. An Inservice Inspection (I1SI) Program to be implemented at the next refuel-
ing ouvtage for austenitic stainless steel piping covered under the scope
of this letter that conforms to the staff positions on inspection schediles,
methods and personnel, and sample expansion included in this letter.

3. A charze to the Technical Specifications to include a statement in the
section on ISI that the Inservice Inspection Program for piping covered
by the scope of this letter will be in conformance with the staff posi-
tions on schedule, methods and personnel, and sample expansion inc)uded
in this letter (see enclosed mode) BWR Standard Technical Specification).
it is recognized that the Inservice Inspectivn and Testing sections may
be removed from the Technical Specifications in the future in line with
the Technical Specifications Improvement programs. 1n this case, this
requirement shall remain with the IS] section when it is included in an
alternative document.

4. Confirmation of your plans to ensure that the Technical Specification
related to leakage detection will be in conformance with the staff posi-
tion on leak detection included 1~ this letter.

5. In accordance with 10CFR50.55a(¢), vouor plans to notify the NRC of any
flaws identified that do not meet .WB-3500 criteria of Section XI of the
Code for continued operation without evaluation, or a change found in the
condition of the welds previously known to be cracked, and your ev. “ation
of the flaws for continued operation and/or your repair plans.

Licensees and construction permit holders for BWR plants are requested to
respond to this generic letter within 180 days of receipt of this letter.

NRC review of your submittal of informaticn in response to this letter is not
subject to fees under the provisions of 10 CFk 170. However, should you, as
part of your response or in a subsequent submittal include an application for
license amendment or other action requiring NRC approval, it is subject to the
fee requirements of 10 CFR 170 with remittance of an application fee of $150
per application (Sections 170.12(c) anc 170.21) and subsequent semi-annua)
payments until the review is completed or the ceiling in Section 170.21 is
reached.




This request for information was approved by the Office of Management and
Budget under clearance number 3150-0011 which expires December 31, 198§
Comments on burden and duplication may be directed to the Office of Management
and Budget, Reports Management Room 3208, New Executive Office Building,
wWashington, D.C. 20503

Sincerely,

Aok Muraile. W
Frankdd. M\Tag??i, Jr,

Associate Director for Projects
Office of Nuclear Reactor Regulation
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This request for information was approved by the Office of Management and
Budget under clearance number 3150-0011 which expires December 31, 1989
Comments on burden and duplication may be directed to the Office of Management
and Budpget, Reports Management Room 3208, New Executive Office Building,
Washington, D.C. 20503

Sincerely,
Ouiginal sigued by
. F

Frank J. Miraglia, Jr.
Associate Director for Projects
Office of Nuclear Reactor Regulation
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(ATTACHMENT A)
STAFF POSITIONS ON IGSCC IN BWR AUSTENITIC STAINLESS STEEL PIPING
Sco

(o] .
-

ly to a)l BWR piping made of austenitic stainless

»

These Staff Positions ag

»
steel that 1s four inches or larger 1n nominal diameter and containg reactor
coolent at a temperature above 200°F during power operation regerdiess of Code
classificatior It also applies to reactor vesse) éttachments and appurte-
nances such as jJet pump instrumentation penetration assemblies and head spray
and vent components

This Generic Letter does not apply to piping made of carbon stee) classified
as P y the ASME Boiler and Pressure Vesse) Code

Staff Position on Materialc

bt
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(6) Other austenitic materiels, including nickel base alloys such as lncone)
600, will be evaluated on an Individual case basis. Inconel 82 1s the
only commonly used nickel base weld meta) considered to be resfstant.

It 1s the staff positicn that no austenitic materia) s resistant to cracking
in the presence of a crevice, such as formed by & partial penetration weld,
where the crevice 1s exposed to reactor coolant.

Staff Position on Processes

The processes considered to provide resistance to IGSCC 1n BWR piping welds
are:

(1) Solution Heat Treatment (SHT)
(2) Heat Sink Welding (HSW)

Either of these two processes will upgrade non-resistant material to 1GSCC
Category A (see Table 1)

(3) Stress Improvement (S1)

Either of the following processes will upgrade non-resistant material to 1GSCC
Category B or C (See Table 1)

a. Induction Heating Stress Improvement (IHSI])
b. Mechanical Stress Improvement Process (MSIP)

Last pass heat sink welding (LFHSW) is not considered to be fully effective.

Staff Position on Water Chemistry

The use of hydrogen water chemistry, together with stringent controls on
conductivity, will inhibit the initiation and growth of IGSCC. However, the
responses of BwRs to hydrogen injection differs from plant to plant, and the
development and verification of a generic HWC specification is not yet
complete. For these reasons, reductions in piping inspection frequency based
on the use of HWC will be considered on an individua)l case bases at the
present time. Staff criteria for evaluating the effectiveness of water
chemistry improvements are under development, and will be available prior to
generel use of the HWC option. If fully effective HWC is maintained, a factor
of two in reduction of inspection frequency may be justified for IGSCC Categories
B, C, D, and E weldments. (See Table 1)

Staff Position on Weld Overlay Reinforcement

Cracked weldments that are reinforced with weld overlay are acceptable for
short~term operation, and may be considered for longer term cperation provided:

(1) The overlayed weldments are in conformance with the criteria of IWB 3600
of Section XI of the 1986 Cdition of the ASME Boiler and Pressure
Vessel Code, and
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(2) they are inspected 1n conformance with the Staff Position on Inspection
kethods and Personne), by UT examiners and procedures qualified to
fnspect overlayed welds.

Staff Position on Partia) Replacement

If portions of cracked piping are replaced in the course of repair, the
replaced portions will be subjected to inservice inspection reguirements that
will depend on the materials and processes used. All relevant staff positions
of this Generic Letter will apply.

Staff Positien on Stress Improvement S1 of Cracked Weldments

Stress Improvement is also considered to be an effective mitigation process
when applied to weldments with short or shallow cracks. Specifically, welds
with cracks that are no longer than 10% of the circumference, and are no
deeper than 30% of the wall thickness vwill be considered to be mitigated by SI.

SI is only considered to be effective if it is followed by a qualified U7
examination, and 1f cracks are found, they must be sized both in depth and
length, by procedures and personnel ov»1ified to perform sizing evaluations:

Staff Position on Llamping Devices

Clamping devices may be used for temporary reinforcement of cracked welcments.
Eech case must be reviewed and approved on an individua) basis.

Steft Position on Crack Evaluation and Repair Criteria

Methods and criteria for crack evaluation and repair should be in
conformance with IWB-3600 of Section XI of the 1986 Edition of ASME Boiler
and Pressure Vesse)l Code.

Evaluation of cracks for continued operation without repair requires that
crack growth calculation be performed. As some details are not yet provided
in the Code, the following will be acceptable to the staff.

The crack growth rate (da/dt) selected for use by the staff is expressed as:

2.16]

da/dt = 3.590 x 10-* x KI inches per hour

where
K; is the applied stress intensity factor (Ksis vin).

Linear elastic solutions for Kl are required for crack growth calculations.

Any standard method is acceptable, for example, those described in the ASME
Boiler and Pressure Vesse)l Code, Section XI, Appendix A. The axial residual
stress distribution considered acceptable by the staff for large diameter
pipes (12 inches and larger) is described by the following nondimensional
expression.




SN
a/o1 = I o {
J=o
where
g - 1.0
o, = - 6.910
oy = - B.687
e, = =~ 0.480
o, = -=2.,027
{ = x/t
oy = stress magnitude at £ = 0 (inner surface)

The above formula permits calculation of the residual stress value at any
point (x) through the vessel wall thickness (t) as a function of the peak
residual stress value at the inside diameter (ID), o,

Technical basis and additional discussion related to evaluation and repair are
given in NUREG 0313 Revision 2.

Staff Position on Inspection Methods and Personne)

Examinations performed under the Scope of this letter should comply with the
applicable Edition and Addenda of the ASME Code, Section XI, as specified in
paragraph (g), "Inservice Inspection Requirements" of 10CFR50.55a, Codes and
Standards, or as otherwise approved by the NRC,

In addition, the detailed procedure, equipment and examination personnel shall
be qualified by a formal program approved by the NRC such as that being
conducted in accordance with the NDE Coordination Plan agreed upon by NRC,
EPRI, and the Boiling Water Reactor Owners Group for 1GSCC Research, being

implemented at the EPRI NDE Center in Charlotte, North Carolina.

Staff Position on Inspection Schedules

A summary of the Staff Position on Inspection Schedules is given in Table 1.
Additional details and definitions are provided below. NUREG-0312, Rev. 2,
Section  provides background information and technical bases.

(1) Welds of resistant material, IGSCC Category A, shall as a minimum be
examined according to an extent and frequency comparable to that specified
in appiicable provisions of Section XI of the ASME Boiler and Pressure
Vessel Code, as reflected in Table 1, attached. The selection of
specific welds to be included in this sample 1s the responsibility of the
Licensee, and should include considerations of stress levels, piping
configurations, weld details, etc, and should represent his best Judgement
regarding selection of a representative and meaningful sample.

The provisions of 10CFR50.55a, (b),(2),(11) may be invoked if it is
determined necessary to use the 1974 edition of the Code to permit a
meaningful sample selection.
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(2) Although castings with higher carbon content than 0.035% are not

considered to be resistant to sensitization, welds joining such castings
(in the form of pump and valve bodies) to piping have been relatively
free of 1GSCC. This may be attributed o a favorable residual stress
distribution, as calculations have indicated. For this reason, welds
Joining resistant materia) to pumps and valves will be considered to be
resistant welds, and included in 1G5CC Category A. If extensive weld
repairs were performed the residual stress may be unfavorable, in which
case such welds should be included in Category O.

(3) W¥elds that have been treated by SI or reinforced by weld overlay that are
classified as IGSCC Category F because they do not meet the applicable
staff positions may be upgraded to Category E 1f no adverse change in
crack condition is found after 4 successive examinations.

Staff Position on Semple Expansion

If one or more cracked welds in IGSCC Categories A, B, or C, are found by @
sample inspection during the 10 year interval, an additional sample of the
welds in that category shall be inspected, approximately equal in numder to
the original sample. This additional sample should be similar in distribution
(according to pipe size, system, and location) to the original sample, unless
it 1s determined that there is a technical reason to select a different
distribution. If any cracked welds are found in this sample, all of the welds
in that 1GSCC Category should be inspected.

If significant crack growth or additional cracks are found during the
inspection of an IGSCC Category E welw, all other Category E welds should be
examined.

@) Gignificant crack growth for overlayed welds is defined as crack
extension to deeper than 75% of the original wall thickness, or for
cracks originally deeper than 75% of the pipe wall, evidence of crack
growth into the effective weld overlay.

b) Significant crack growth for S1 mitigated Category E welds is defined as

growth to a length or depth exceeding the criteria for 5] mitigation
(either 10% of cfrcumference in length or 30% of the wall in depth).

Leakage detection systems should be in conformance with Position C of
Regulatory Guide 1.45 "Reactor Coolant Pressure Boundary Leakage Detection
Systems " or as otherwise previously approved by the NRC.

1. Plant shutdown should be initiated for inspection and corrective action
when, within any period of 24 hours or less, any leakage detection system
indicates an increase in rate of unidentified leakage in excess of 2 gpm
or fts equivalent, or when the tota) unidentified leakage attains a rate
of 5 gpm or equivalent, whichever occurs first., For sump level monitoring
systems with fixed-measurement-interval methods, the level should be
monitored at approximately 4-hour intervals or less.




i Unidentified leakage should include al) leakage other than:

(8) leakage into closed systems, such as pump seal or valve packing
leaks that are captured, flow metered, and conducted to a sump or
collection tank, or

(b) leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the
operations of unidentified leakage monitoring systems or not to be
from a throughwall crack in the piping within the reactor coolant
pressure boundary.

3. For plants operating with any 1GSCC Category D, E, F, or G welds, at
least one of the leakage measurement instruments associated with each
sump shall be opereble, and the outage time for inoperable instruments
shall be limited to 24 hours, or immedia‘ely in‘tiate an orderly shutdown.

Staff Position on Reporting Requirements

1f any cracks are identified that do not meet the criteria for continued
operation without evaluation given in Section X1 of the Code, NRC approval
of flaw evaluations and/or repeirs in accordance with IWB 3640 and IwA 4130
is required before resumption of operation.




TABLE 1

SUMMARY OF INSPECTION SCHEDULES FOR BWR PIPING WELDMENTS

1GSCC INSPECTION
DESCRIPTION OF WELDMENTS  NOTES CATEGORY EXTENT & SCHEDULE
Resistant Materials A 25% every 10 years
(at least 12% in 6 years)

Non-resistant Matls (1) g 50% every 10 years
S1 within 2 yrs of (2t least 25% in 6 years)
operation (1)

Non-resistant Matls (1) C A1l within the next 2 refueling
§1 after 2 yrs of cycles, then all every 10 years
operation (at least 50% in 6 years)

Non=resistant Matls (1) D A1l every 2 refueling cycles
No $1

Cracked (1)(2) E 50% next refueling outage, then
Reinforced by weld overlay al) every 2 refueling cycles
or
mitigated by SI

Cracked (2) F Al every refueling outage
Inadequate or
no repair

Non-Resistant (3) G All next refueling outage

Not Inspected

Notes:

(1) A)l welds in non-resistant material should be inspected after & stress

improvement process as part of the process.

followed after this initial inspection.

Schedules shown should be

(2) See recommendations for acceptable weld overlay reinforcements and

stress improvement mitigation.
(3) Welds that are not UT inspectable should be replaced, "sleeved", or

local leak detection applied. RT examination or visual inspection for
leakage may also be considered.
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for ° neric r 88-01
APPLICABILITY

SURVEILLANCE REQUIREMENTS

4.0.1 osurveillance Requirements shall be met during the OPERATIONAL CONDITIONS
or other conditions specified for individual Limiting Conditions for Operation
unless otherwise stated in an individual Surveillance Requirement.

4.0.2 Each Surveillance Reguirement shall be performed within the specified
time interval with:

a. A wmaximum allowable extension not to exceed 25% of the surveillance
interval, but

b. The combined time interva) for any 3 consecutive surveillance inter-
vals shall not exceed 3.25 times the specified surveillance interval.

4.0.3 Failure to perform a Surveillance Requirement within the specified time
interval shal) constitute a failure to meet the OPERABILITY requirements for a
Limiting Condition for Operation. Exceptions to these requirements are stated
in the individual Specifications. Surveillance requirements do not have to be
performed on inoperable equipment.

4.0.4 Entry into an OPERATIONAL CONDITION or other specified applicable condi-
tion shail not be made unless the Surveillance Requirement(s) associated with
the Limiting Condition for Operation have been performed within the applicable
surveillance interval or as otherwise specified.

4.0.5 Surveillance Requirements for inservice inspection and testing of ASME
Code Class 1, 2, & 3 components shall be applicable as follows:

a. Inservice inspection of ASME Code Class 1, 2, and 3 components and
inservice testing of ASME Code Class 1, 2, and 3 pumps and valves
shall be performed in accordance with Section XI of the ASME Boiler
and Pressure Vessel Code and applicable Addenda as required by 10
CFR 50, Section 50.55a(g), except where specific written relief has
?e;n(g;anted by the Commission pursuant to 10 CFR 50, Section 50.55a(g)
6) (1).

b. Surveillance intervals specified in Section X1 of the ASME Boiler
and Pressure Vessel Code and applicable Addenda for the inservice
inspection and testing activities required by the ASME Boiler and
Pressure Vessel Code and applicable Addenda shall be applicable as
follows in these Technical Specifications:

ASME Boiler and Pressure Vesse) Required frequencies
Code and applicable Addenda for performing inservice
terminology for inservice inspection and testing
inspection and testing activities activities
weekly At least once per 7 days
Monthly At least once per 31 days
Quarterly or every 3 months At least once per 92 days
Seriannually or every 6 months At least once per 184 days
Every S months At least once per 276 days
Yearly or annually At least once per 366 days

GE-STS 3/4 0-2




APPLICABILITY

SURVEILLANCE REQUIREMENTS (Tontinued)

¢. The provisions of Specification 4.0.2 are applicable to the above
required frequencies for performing inservice inspection and testing
activities.

d. Performance of the above inservice inspection and testing activities
shall be in addition to ott *» specified Surveillance Requirements.

e. Nothing in the ASME Boiler and Pressure Vessel Code shail be con-
strued to supersede the requirements of any Technical Specification.

f. The Inservice Inspection Program for piping identified in NRC Generic
Letter 88-01 shall be performed in accordance with the staff positions
on schedule, methods, and personnel and sample expansion included in
this generic letter.
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NUCLEAR SAFETY PREPAREDNESS ACT

AN ACT in relation te nuclear safety preparedness, amending certain Acts in
cotmection therawith, P,A, 8l1-577, approved and effective Sept. 14, 1979,

Section 4301, Short title

§ 1. This Act shall be known and may be cited as the "I1linois Nuclear
Safety Preparedness Act".

Section 4302. Legislative declaration and findings

§ 2. It is declared to be the policy of the General Assembly to protect
the people of the State of 11linois against adverse health effects resulting
from radiological accidents by establishing a mechanism for emergency pre-
paredness to mitigate the effects of such accidents. The Reneral Assembly
finds that it is appropriate that the nuclear industry in 111inois bear costs
associated with preparing and implementing plans to deal with the effects of
nuclear accidents, The fees assessed by this Act are intended to cover the
costs of the Nuclear Safety Preparedness Program authorized by this Act.

Sotion 4303, Definitions
§ 3. Unless the context otherwise clearly requires, as used in this Act:

(1) "Department" means the Department of Nuclear Safety of the State of
[11inois.

(2) "Oirector" means the Director of the Department of Nuclear Safety.

(3) "Person" means any individual, corporation, partnership, firm,
association, trust, estate, public or private institution, group, agency,
poiitical subdivision of this State, any other state or political subdivision
or agency thereof, and any legal successor, representative, agent, or agency
of the foregoing.

(4) "NRC" means the United States Nuclear Regulatery Commission or any
agency which succeeds to its functions in the licensing of nuclear power
reactors or facilities for storing spent nuclear fuel,

(5) "High-level radicactive waste" means (1) the highly radioactive
material resuiting from the reprocessing of <epent nuclear fuel including
liquid waste produced directly in reprocessing and any solid material derived
from such Tliquid waste that contains fission products 1in sufficient
concentrations; and (2) the highly radioactive material that the NRC has
determined to be high-level radicactive waste requiring permanent isolation.

(6) "Nuclear facilities" means nuclear power plants, facilities housing
nuclear test and research reactors, facilities for the chemical conversion of
uranium, and facilities for the storage of spent nuclear fuel or high-level
radioactive waste,

e Revised Sept., 1989
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(7) "Spent nuclear fuel" means fuel that has been withdrawn from a
nuclear reactor following irradiation, the constituent elements of which have
not been separated by reprocessing,

Section 4304, Plans and programs--Fees~-Reimbursement of expensns

§ 4. Persons engaged within this State in the production of electricity
utilizing nuclear energy, the operation of nuclear test and research reactors,
the chemical conversion of wuranium, or the transportation, ctorJdge or
possession of spent nuciear fuel or high-level radicactive werste shall pav
fees to cover the cost of establishing plans and programs to deal with the
possibility of nuclear accidents. Excopt as provided below, the fees shill be
used exclusively to fund those Departmental and local government activities
defined as necessary by the Director to implement and maintain the plans and
programs authorized by this Act. Local governments 1incurring expenses
attributable to implementation and maintenance of the plans and programs
authorized by this Act may apply to the Department for compensation f. ~ thouse
expenses, and upon approval by the Director of claims submitted by local
governments, the Department shall compensate local governments from fees
collected pursuant to this Section, except that such compensation, in the
aggregate, shall not exceed $250,000 in any year. The Departaent shall, oy
rule, determine the method for compensating local governments under ttis
Section, In addition, a portion of the fees collected may be appropriated to
the 111inois Emergency Services and Disaster Agency for activities associated
with preparing and implementing plans to deal with the effects of nuclear
accidents. Such appropriation shall not exceed $500,000 in any year. .uch
fees shall consist of the following:

(1) A one-time charge of $590,000 per nuclear power station .n this S.ate
to be paid by the owners of such stations,

(2) An additional charge of $240,000 per nuclear power station for which
a fee under subparagraph (1) was paid before June 30, 1982.

(3) Through June 30, 1982, an annual fee of $75,000 per year for each
nuclear power reactor for which an operating license has been issuec by the
NRC, and after June 30, 1982, and through June 30, 1984 an annua. fee of
$180,000 per year for each nuclear power reactor for which an voerating
license has been issued by the NRC, and after June 30, 1984, an annual ‘ee of
$400,000 for each nuclear power reactor for which an operating license nas
been issued by the NRC, to be paid by the owners of nuclear power reactors
operating in this State.

(4) A capital expenditure surcharge of $:,400,000 per nuclear power
station in this State, whether operating or under construction, shall be paid
by the ownars of such station,

(6) An ~~-ual fee of $25,000 per year for each site for which a valid
operating license has been issued by NRC for the operation of an away-from-
reactor spent nuclear fuel or high-level radioactive waste storage facility,
to be paid by the owners of facilities for the storage of spent nuclear fuel
or high-level radioactive waste for others in this State.
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- R« ised Sept, 1989

e R R e T I I e Wy -y Gy pe—y" s oy R 2 e b o

paid to the Department not less than 2 years prior to scheduled commencement
of commercial operation. The additional racility charge assessed parsuant to
subparagraph (&) of Section 4 shall be puaid to the Uepartment within 90 days
of June 30, 1992, Fees assessed pursuant to subparagraph (4) of Section 4
shall be paid in six payments, the first, in the amount of $400,000, shall be
due and payable 30 days after the effective date of this Amencatory Act of
1984,  Subseguent payments shal) be in the amount of $200,000 éach, and shall
be due and payable annually on Auqust 1, 1985 through August 1, 1989,
inclusive., Ftees assessed under the provisions of subparagraphs (6) and (7) of
Section 4 ¢ this Act shall be paid on or before Januairy 1, 1990, Ffees
assessed under the provisions of subparagraphs (8) and (9) of Section 4 of
this Act shail be paid on or before January lst of each year, be?inning
January 1, 1990, Fees assessed under the provisions of subparagraphs (10) and
(11) of Section 4 of this Act shall be paid to the Oapartment prior to the
movement of such ghipments within this State. Fees assessed pursuant to
subparagraph (12) of Section 4 shall be paid to the Uepartment by each person
who possessed a valid cperalting license issued by the NRC for 4 nuclear power
reactor during any portion of the previous State fiscal year as follows: the
fee due in fiscal year 1988 shall be paid on January 15, 1988, the fee due in
fiscal year 1989 shall be paid on December 1, 1988, and subsequent fees shall
be paid annually on December 1, 1989 through December 1, 1991.

Section 4306, oBuuget

§ 6. The Department shall prepare a budget showing the cost (including
capital expenditures) to be fincurred in administering this Act during the
fiscal year in question. Such budget shall be prepared only after consulta-
tion with those 1iable for the fees imposed by this Act as to the costs
Recessary to enable the Department to perform its responsibilities under this

4 A

Section 4307, Nuclear Safety Emergency Preparedness Fund--Deposits

§ 7. A1l monies received by the Uepartment under this Act shall be
deposited in the State Treasury and shall be set apart in a special fund to be
known as the "Nuclear Safety Emergency Preparedness Fund". All monies within
the Nuclear Safety Emergency Preparedness Fund shall be invested by the State
Treasurer in accordance with established investment practices. [nterest
earned by sich investment shall be returned to the Nuclear Safety Emergency
Preparedness Fund, Monies deposited in this fund shall be expended by the
Oirector only to support the activities of the I1linois Nuclear Safety
Preparedness Program, including grants and schoiarships under the Nuclear
Safety Educaticn Assistance Act.

Section 4308, Program--Nuclear power reactors--System status signals

§ 8. (a) The Illinois Nuclear Safety Preparedness Program shall consist
of an assessment of the potential nuclear accidents, their radiological
consequences, and the necessary protective actions required to mitigate the

effects of such accidents. It shall include, but not necessarily be limited
to:
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(1) Development of a remote effluent monitoring system capable of
reliably  detectling and quantifying accidenta) radloactive releases from
nuc lear power plants to the »+ jronment;

(2) Development of an environmental monitoring program for nuclear
facilities other than nu¢lear power plants;

(4) Development of procedures for radiologica) assessment and radiation
exposure contral for areas surrounding each auclear facility in 111incis;

(4) Radiologica) training of state and local emergency response personne)
in accordance with the Department's responsibilities under the program;

(5) Participation in the development of accident scenarios and in the
exe cising of fixed facility nuclear emergency response plans;

(6) Development of mitigative emergency planning standards .ncluding, but
not limited to, standards pertaining to evacuations, re-entry into evacuated
areas, contaminated foodstuffs and contaminated water supplies;

(/) Proviston of specia.ized response equipment necessary to accomplish
this task; -

. »(8' Implementaticn=ofesthewBoddennandabressure Vessel. Safety program at
.anucltgﬁglgp ] facilities as mandated™b§’.subsection C of Section 71
of The'ud 1;!;§m1ﬂ'!TFi Tof~1111npis;

(9) Development and implementation of a plan for inspecting and escorting
a}1 shipments of spent nuclear fuel and high-level radiocactive waste 1in
I11inois; and

(10) Implementation of the prodram under the I11irofs Nuclear Facility
Safety Act,

(b) The Department may incorporate data collected by the operator of a
nuclear fazility into the Department's remote monitoring system.

(c) The owners of each nuclear power reactor in 111inois shall provide
the Oepartment all system status signals which initiate Emergency Action Leve)
Deciarations  actuate accident mitigation and provide mitigation verification
as directed by the Department., The Department shall designate by rule those
system status s*gnals that must be provided. Signals providing indication of
operating power 1'vel shall also be provided. The owners of the nuclear power
reactors shall, at their expense, ensure that valid signals will be provided
continuousl, 24 hours a cay,

A1l suc’s signals shall be provided in a manner and at a frequency
specifieo by the Department for incorporation into and augmentation of the
remote »ffluent monitoring system specified in subsection (a)(1) of this
Section. Provision shall be made for assuring that such system status ana
power level signals shall be available *to the Department during reactor
ope ‘ation as well as throughout accidents and subsequent recovery operations.

-5~ Revised Sept. 1989
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For nuclear reactors with operating Ticensos issued by the Nuclear
Regulatory Commission prior to the effective date of this amendatory ACL, S “h
system status and power level signals shaill be provided to the Department by
March 1, 1986, for reactors without such a license on the effective date of
this amendatory Act, such signals shall be provided to the Department prior to
commencing initial fue) lead for such reactor, Nuclear reactors receiving
their operating license alter the effective date ot this amendatory Act, but
before July 1, 1985, shal) oprovide such system status and power level signals
to the Department by September 1, 1985.

Section 4309. fqu..ment-~1nstallation

§ 9. Any equipment purchased by the Department to be installed on the
premises of a nutlear facility pursvant to the provisions of subsections (1),
(2) and (7) of Se~tion 8 of this Act shall be installed by the owner of such
nuclear facility in accordance with criteria and standards established by the
Director of the Department, including criteria for location, supporting
utilities, and methods of “nstallation. Such installation shall be at no cost
to the Department. The owner of the nuclear facility shall also, at its
expense, pay for modifications of its fac111t{ as requested by the Department
to accommodate the Department's equipment including updated equipment, and to
accommodate changes in the Department's criteria and standards.

Section 4310, Loans, arants or other funds or gifts

§ 10, The Departmeni say accept and administer according to law, loans,
grants, or other funds or gifts from the Federal Government and from other
© rces, public and private, for carrying out its functions under this Act.

sction 4311, Fees and Expenses - Federu)l Activities

§ 11, Fees and expenses related to federal activities and facilities., If
any activity or facility for which a fee is imposed or an expense is incurred
under this Act s an activity or facilit, of the federal government, the fee
shall be paid or the expense shall be. borne by the prime contractor under
contract with the federal government to perform the activity or operate the
facility, If the federal government performs the activity or operates the
facility directly, the fee shall be paid or the expense fincurred only as
provided by federal law.

~6- Revised Sept. 1989
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10:00 a.m,

10:30 a.m,

11:00 a.m.

11:30

&
.

12:00 p.m,
1:00 p.m,

2:00 p.m.

NRC Region 111 ASME Inspector Visit

AGENDA

Hub Miller
Duane Danielson
Mark Ring
John Jacebson
Kavin Ward

September 7, 1990

Overview of Office of Nuclear Facility Safety
(Oraan1z|tion. Mitsion, Plans, REAC)
-Roy Wight, Manager

Role & Responsibilities of Reactor Analyst
«Mike Parker, Chief, Division of Engineering

Role & Responsibilities of the Environmental Analyst
«Jim Blackburn, Chief Fiscal Manager

Role & Responsibilities of the REAC Commander
-Roy Wight, Manager

LUNCH in REAC/NRC Overview of ASME

Overview of ASME Code Compliance Program
-Neill Howey, Assistant Of7ice Manager
-Larry Sage, Code Compliance Section Head

Open discussion,

REVISION 1
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g 5 UNITED STATES
P had s NUCLEAR REGUL ATURY COMMISSION
X\ OFFICE OF INSPECTION AND ENFORCEMENT
2 NS Washing(on, D.C. 20655

'Y A

INSPECTION AND ENFORCEMENT MANUAL

01

INSPECTION PROCEDURE 73051

INSERVICE INSPECTION - REVIEW OF PROGRAM

PROGRAM APPLICABILITY: 2512, 2515 (BASIC)

75051-01  INSPECTION OBJECTIVE
Ascertain whether the licensee's jnrogram pertaining to the Preservice In-

spection (PS1) and Inservire Inspection (I1SI) is complete and in confor-
mance with regulatory requirements and the licensee's commitments.

73051-02  INSPECTION REQUIREMENTS

02.01 Program Approval. Ascertain that the following requirements are
met;

a. IST program, including examinations and tests, is in con-
formance with relevant ASME code Section X1 editions arnd
addenda, and Code casus proposed for wuse as part of the
plan. Verify thet any relief from Code requirements has
been approved by NRR.

b. The services of an A:thorized Nuclear Inservice Inspector
(ANI1) have been pro ured and the 1SI plan has been re-
viewed by the ANII in accordance with Article IWA-2120 of
the ASME Code.

| ¢ The 181 plan has been reviewet by the licensee's site
nuclear safety review committee, or equivalent licensee re-
view and approval has been documented.

02.02 Program Organization. Ascertain whether the following items are
included in the ISI program:

a. ldentification of all licensee commitments and regulatory
requirements pertinent to ISl testing and monitor ing.

j b. Means of preparing plans and schedules and filing them
| with enforcement and regulatory authorities having juris-
| diction at the facility.

&, Sufficient organizatisnal staff, both in number and train-
ing, to ensure thut acgeptable [SI work is performed.

L
lssue Date: \Y#
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73051-02, 02d INSERVICE INSPECTION ~ REVIEW OF PROGRAM

02.03

02.04

02.0% -

02.06

02.07

02.08

02.09

I1ssue Date:

d. Site administrative procedures are in place to define the
authority and responsibilities of the persons or organiza-
tions involved with the final evaluation and acceptance of
151 results for the licensee.

%ualitg Assurance Program. Review the licensee's and ISI con~
ractor's quality assurance programs to verify the fullowing
ftems are included:

a. Procedures for the maintenance of required ISI records.

b. QA review includes assurance that plans and procedures have
been reviewed by appropriate personnel and meet regulatory
requirements,

¢. Procedures are established for the corrective action of
conditions adverse to quality as detected during examina-
tion, including provisions to preclude repetition of sucn
adverse conditions.

d. Audits or surveillances of IS] activities are conducted b
qualified QA personnel to verify compliance with the 1§
program.

e, Procedures are established to effectively oversee contrac-
tor activities concernéd with I1SI/PSI.

Repair Program. Review the licensee's administrative and main-
tenance procedures to verify that the requirements of Article
IWA-4000 of the ASME Code, and NRC supplementary requirements,
are included or referenced.

Replacement Program. Review the licensee's administrative and
maintenance procedures to verify that requirements of Article
IWA=7000 of the ASME Code, and NRC supplementary requirements,
are included or referenced.

Records. Ascertain that provisions for the maintenance and
retention of records, including inspection, examination, test
reports, repair and replacement, QA, and NDE records have been
established in the ISI program,

Qualification of Personnel. Ascertain whether the program
specifies personnel qualification requirements consistent with
the ASME Code, plant Technical Specifications (T7S), and other
applicable documents,

Reporting Requirements. Verify that the licensee's program in-
cludes the Kgﬂf Code and plant TS requirements for submittal of
written reports of ISI results, repairs, and replacements.

Relief Requests. Verify that the licensee's program contains
guidance regarding the identification and processing of requests
for relief from ASME Code requirements., Conduct a walkdown

01/14/86 o 2l
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/3051-02. 09

lew, as appropriate, to verify that
sted are valid and accurate

The review of the licensee's program 1s to be

PST of each unit and for the first IS of each
eviews shall be conducted every other outage
on program changes. The inspection frequency

d 1f the licensee receives a Category 3 SALP

functional area. Additionally, a review

ogram shall be conducted upon submittal of

the NRC at the prescribed 10-year inter-

ASME Section XI with the exception of
program that are covered in the Preoper-

Chopter 7000 of the IF Manua)

inspection procedure, the term, "I1§]
lan and the administrative, techni-
programs required to 1implement the

Purs. ant to 10

y Submits an updated
{

approval Requirements de-
regulatory requirements as are
ntiict between the TS and 10 CFR
1L10i, 18 that of the more
to or deviations fron
sistent with those per-

the NR(

ar

( PS1/151 program require-~
facilit Each facility will have
the NRC and often have been grant-
requirements The inspector should
oJect manager for the site t
relief requests for TS changes

The inspector should de velop
ommitments involving 1SI

x 20

= X X

x X

and

x

program provides a means of
commitments ANST N45. 2.6,
Examination, and Testing Per-
ation of Nuclear Power Plant

x 20 X

Testing Personnel" provide

mmitments to qualifications of

x 20 X




73051-03. 02b

INSERVICE INSPECTION = REVIEW OF PROGRAM

Issue Date:

The intpector should also be aware of NRC/industry initia-
tives in the area of qualification of procedures and per-
sonnel for 1S1.

Inspection Requirement 02.03. PSI and 1SI activities are
suEicc( to Ui auiqg. monitor, surveillance, and QC inspec-
tion. The licensee's QA Manual and (if applicable) con-

tractor's QA Manual should cover all P and IS! activi-
ties.

The QA program must be document accordance with 10 CFR
50 or ANSI/ASME NQA-1-1979, "“Quality Assurance Program
Requirements for Nuclear Facilities, Parts Il and I1I1."

Inspection Requirement 02.04. Detailed requirements for

repair programs are specified in Article IWA-4000 of the
ASME Code. Repairs should be performed in accordance with
the licensee's design specifications and the Construction
Code of the component or systems Lo be repaired. Later edi-
tions of the Construction Code or Section IIl may be used.
If repair welding cannot be performed in accordance with
these requirements, the following may be used:

(1) IwWB - 4000 for class 1 components
(2) IWC = 4000 for class 2 components
(3) IWD - 4000 for class 3 components
(4) 1IWE - 4000 for class MC components

Proper justification is essential for deviations from, or
exceptions to, codes and standards.

Individua! repair projects differ widely, so the licensee's
pre-established program must recognize this. The program
should address the various aspects of repair work and re-
quire that explicit procedures be developed, reviewed,

approved, and implemented to accomplish the specific
project,

Inspection Requirement 02.06. As required by Section XI,
the licensee prepares records of inservice inspection.
The standard FSAR and standard TS specify record retention
periods, and ANSI N45.2.9 provides specific guidance on
retention periods and design features for a permanent
record storage facility. It is not necessary that all PSI
and IS records be stored onsite. Special concern should
be given to the acquisition and proper storage of PSI
records for the PSI performed by the manufacturer. The
licensee's program for the evaluation of indications found
during ISI should include the requirement that the inspec-
tion results be compared to the last ISI or the PSI re-
sults,

01/14/86 - 4
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INSERVICE INSPECTION - REVIEW OF PRCGRAMS 73051-03. 02f

f. Inspection Requirement 0%.03. Requests for relief based on
compenen naccess y should be verified by performing
a walkdown inspectinan of the item for which relief was re-
quested. For requests based on other limitations to in-
spection, a review of existing NDE data should be per-
formed. Also, during PSI program reviews, the inspector
should verify that the relief requests do not involve mat-
ters that are rugoctoblo under the original systam build-
ing code (1.e., ASME Code Section 111).

73051-04  REFERENCES

ASME Code Section XI, "Rules for Inservice Inspection of Nuclear Power
Plant Components. ™

ANST N45.2.6, "Qualification of Inspection, cxamination, and Test Per-
sonnel."

Society for Nondestructive Testing, "Recommended Practice No. SNT-TC-1A."

ANSI N45.2.9., "Reguirements for Collection, Storage, and Maintenance of
QA Records."

Regulatory Guide 1,58, "Qualification of Nuclear Power Plant Inspection,
Examination, and Testing Personnel."

ANST  NQA-1-1979, "Quality Assurance Program Requirements for Nuclear
Facilities, Parts 1] and 111."

Regulatory Guide 1.147, "Inservice Inspection Code Case Acceptability -
ASME Section X1 Division 1."

END
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§ 3 NUCLEAR Rumn&%mrgs MISSION
= OFFICE OF INGPECTION AND SREORSION -
» wiljl Washington, D.C. 20686
' INSPECTION AND ENFORCEMENT MANUAL L
INSPECTION PROCEDURE 73052
INSERVICE INSPECTION = REVIEW OF PROCEDURES
PROGRAM APPLICABILITY: 2512, 2515 (BASIC) K

73052-01  INSPECTION OBJECTIVE

" Ascertain whether the licensee's procedures pertaining to the Preservice

Inspection (PS1) and/or Inservice Inspection (IS1) adequately cover all re- R
Guired aspects of the approved 1S1] program, 3
73052-02  INSPECTION REQUIREMENTS

02.01 Program Requirements. Review the licensee's commitments in the $AR, R
Technical ipec‘?icat{ons_lTS), and approved ISl program. Ascertain that IS R
procedures adequately cover all areas specified in the licensee's commit- R
ments for ISI and PS] requirements, where applicable. 4 R
02.02 Procedure Approval. Ascertain whether the 1SI procedures have been
approved by authorized Ticensee personnel and by the Authorized Nuclear In- R
service Inspector (ANIID). R
02.03 Non-Destructive Examination (NDE) Procedure Review. The inspector R
shoula choose a sampling o procedures from each type of NDE, as appro- R

priate, and review them for the following:

a. Scoge.

1. Requirements are specified and agree with licensee's commitments

in 02.01 above, including specified or referenced acceptance
levels

2. Qualifications of NDE personnel are specified and in accordance
with the licensee's approved 151 program.

3. Methods of recording, evaluating, and dispositioning findings
are established and reporting requirements are in compliance
with applicable Code requirements. Records identified for ret-
ention should include:

Issue Date: (01/14/86




02.04

(a) Examination results and data sheets

(b) Film and tape records, as applicable

(c) txamination equipment data, including reccrds of consumable
materials such as penetrant materials, ultrasonic test (UT)
couplants, etc.

(d* Calibration data sheets

(e) Calibration blocks, sheets, and tubes

4. If the licensee is using contractor personnel for all or part of
the 151 effort, the procedures delineate the scope of work and
division of responsibilities between the licensee and the con-
tractor,

Technical Content.

1. Method of examination, extent, and technique is adequately de-
scribed and in conformance with the requirements and guidance of
ASME Code Section V.

2. Procedures inciude any specia)l requirements imposed by joint NRC
or industry initiatives, if applicable.

3. Methods to record and evaluate test results are specified.

Code Repair or Replacement Procedure Review. The inspector should
choose one Code repair and one Code replacement procedure and review
them to ensure that the elements of the procec res are consistent

with the applicable requirements of the ASME Coce and the approved
1S1 program

Code Repair Procedure. Elements of 1 complete repair cycle that the
Ticensee’ s procedure should include are:

1. Tdentification of the NDE method that revealed the flaw and the
description of the flaw.

2. Description of the flaw removal method.

3. Procedure for weld and postweld heat treatment, if applicable,
including review of procedures for welding prior to authoriza=
tion of the repair and review of qualifications of welders per=
forming the repair,

4. Provisions for using the services of an Authorized Inspection
Agency when making a weld repair, as wel) as for having the AN]
review and appreve the repair procedure before its performance.

5. Description of the NDE program to be used after the repair is
completed.

6. Delineation of the scope of work and division of responsibili=-
ties between the licensee and contractor, if a contractor is
used.

Issue Date; 01/14/86 a2 e 730%52-02/02.03a3(a)
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b. %oge Replacement P re. Elements of a replacement program that
e licensee s procoﬁurt should include are:

1. Provisions to verify that the replacements met the requirements
of the edition of the Construction Code to which the origina)
component/part was constructed, the provisions of Tater editions
of that same Code, or Section 111 of the ASME Code.

2. Provisions to ensure that the replacements ordered as spares met
the requirements of the appropriate Construction Code used for
the part/component it was intended to replace, the provisions of
later editions of that Code, or Section 111 of the ASME Code.

3. Justification, consistent with NRC guidelines, for not require
ing a Code stamp.

4. Evaluation of the suitability of the replacement prior to au-
thorizing its installation.

5. Retention of reports and records as required by the Construction
Code and ASME Code Section X1,

6. Performance of a PSI1 prior to the return to service of the re-

placement component or part in accordance with the applicable
Code,

73052-03  INSPECTION GUIDANCE

03.01 General Guidance. Review of the licensee's procedure: is to be con-
ducted for the of each unit and for the first 1S of each unit. Subse~
quent reviews shall be conducted each outage and should key only on revi-
sions and newly implemented procedures,

This procedure covers ASME Section X1 with the exception of those items in
the PSI program that are covered in the Preoperational Test Program, Chap-
ter 7000 of the 1E Manual,

ASME Section V, "Nondestructive Examination, Subsection A = Nondestructive
Methods of Examination," should be used as supplemental guidance during the
conduct of this inspection procedure. However, the field of NDf is develop-
ing rapidly, causing NRC requirements, tailored to individual plants, to
differ significantly from Section V of the ASME Code. In such cases, NRC
requirements govern.

03.02 Specific Guidance.

a. Inspection Requirement 02.01. The 151 program and program reguire-
ments differ for each facility. Each facility wil) have submitted
an 1S1 plan to the NRC for review against the requirements of 10 CFR
50.55a(g). Often, relief will have been granted from certain re-
quirements. Therefore, the 1§] program reguirements must be inspec-
ted against the TS and commitments made by the specific facility in
1ts NRC-reviewed 151 program.

73062-02/02,03b 3 Issue Date: 01/14/86
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'Inspection Requirement ¥§'0;' According to ASME Code Sectfon XI, it
T¢ the duty o ¢ o verify that the NDE are performed in

accordance with written appreved procedures by qualified personnel.
This includes verifying the technical content and requirements of
examination procedures and the procedures used to qualify NDE pers-

onnel,
Inspection Requirement 02.03. At least one procedure from each type
0 t should be examined for technical adequacy. The inspector

should be aware of NRC initiatives in the areas of procedure and
personnel certification such as the NRC/EPRI/BWk Owners Group qua*
I1fication requirements for intergranular stress corrosion crackin
UT inspections. The " .1lowing should be used for the =“view of eac
NOE procedure selected:

1. Visual Examination. Use procedure review requirements from in-
spection procedure (IP) 5705C as a checklist for this review.

2. Liguid Penetrant Examination. Use procecure review requirements
from 1P §7855 as a cFecE11s{ for this review.

3. Magnetic Particle gxﬁming¥1%n. Use procedure review requirements
rom J as a checklist for this review,

& Ultrasonic Examination. Use procedure review requirements from

i 5;855 as & checklist for this review, supplemented by any

special requirements imposed by NRC/industry initiatives (i.e.,
Regulatory Guide (RG) 1.150).

LS

Radiographic Examination. Use procedure review requirements from
U as a checklist for this review.

6. Eddy Current Examination. Review the licensee's procedure to en-
sure that the:

(a) Multi-=channel examination unit is specified.
(b) Method of examination is described.

(¢) Method of calibration and sequence of calibration is des~
cribed,

(d) Requirements of TS or ASME Code Section XI (whichever is
applicable) have been addressed.

(e) Procedures meet the requirements and intent of RG 1.83.

(f) Licensee has written approval for use of Code cases such as
"N-401",

Because the specific NDE technical requirements vary among Code edi-
tions and addenda, the inspector should ensure, when using the 57050
series 1Ps as technical requirements checklists, that the require-
ments reflect those specified in the Code of record committed to by
the licensee being inspected.

Issue Date: 01/14/86 -4 - 73052-03/03.02b
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d Inspection Requirement 02.04. 1f the inspector finds it necessary
Lo conduct a more detailed inspection of the technica) aspects of
the Drocess procedures used in the repair activity (i.e., welding,
NDE), the 55050 and 57050 series 1Ps should be used. The inspector,
however, should ensure that only the welding and NDE requirements
of the Code section used in the repair (normally Section XI with
referenced portions of Section 111) are applied to the inspection of
the process procedures. Additionally, the inspector should ensure
that the licensee has evaluated al) repair and replacement actions
in accordance with 10 CFR 50.59 to ensure that there are no unre-
solved safety questions,

73052-04  REFERENCES

ASME Code Section XI, "Rules for Inservice Inspection of Nuclear Power
Plant Components,"

ASME Code Section vV, "Nondestructive Examination. "

ANST N45.2.6, "Qualification of Inspection, Examination, and Testing Per-
sonnel,"

Society for Nondestructive Testing, "Recommended Practice No. SNT-TC-1A."

Regulatory Guide 1.58, "Qualifications of Nuclear Power Plant Inspection,
Examination, and Testing Personnel."

Regulatory Guide 1.150, "Ultrasonic Testing of Reactor Ve.- .1 Welds During
Preservice and Inservice Examinations. "

Regulatory Guide 1.83, "Inservice Inspection of Pressurized Water Reactor
Steam Generator Tubes."

Regulatory Guide 1.147, "Inservice Inspection Code Case Acceptability -
ASME Section XI Division 1."

END
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¥ oaie? NRC INSPECTION MANUAL EMCB

INSPECTION PROCEDURE 73753

INSERVICE INSPECTION - OBSERVATION OF WORK AND WORK ACTIVITIES
PROGRAM APPLICABILITY: 2515

73763-01  INSPECTION OBJECTIVE

Ascertain whether the inservice inspection (1S1), repair, and replacement
of Class 1, 2, and 3 pressure retainin components are performed in accor-
dance with Technical Specifications (1S), the applicable ASME Code, corres-
pondence between NRR and the licensee concerning relief requests, and re-
quirements imposed by NRC/industry initiatives, including the augmented
licensee inspection requirements identified in Generic Letter 88-01,

73763-02  INSPECTION REQUIREMENTS

02.01 Review the licensee's 1SI flans and schedules for the current in-
spection period of the inspection interval. Determine if changes to the in-
spection plan concerning component selection, etc. have been properly doce
umented and approved,

02,02 Review the qualilications and certifications of the inspection per-
sonnel (Levels 1 and 11) observed during observation of work identified in
section 02,03, below. Review the qualifications ard certifications of all
licensee and contractor Level 111 examiners involved with the 1S1, Ascer-
tain whether the qualification and certification records properly re-
flect the following:

Employer's name,

Person certified.

Activity qualified to perform.

Level of certification.

Effective period of certification,

Signature of individual certifying title and level.

Basis used for certification, such as the required number of train-
ing hour:, etc. for the examination method specified.

h. Annual visual acuity, color vision examination, and periodic recer-
tification,

D "o oTw
2 o o e ®» ® e
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02.03

Observe three ao‘fferent methods of examination of components from

* the following:

a.

0

02.04
verify

02.05
verify

Volumetric examination of welds using manual (A-scan) ultrasonic
technigue,

Volumetric examination of welds using automatic or programmable
ultrasonic technique,

Volumetric examination of nozzle-to-vessel radiused section using
ultrasonic technique.

Voiumetric examination of welds using radiographic technique.

Volumetric examination of components (control rod drive housings,
bolts, studs, bolt hole ligaments, integrally welded sv orts),

Volumetric examination of steam generator tubes using eddy current
technique,

Surface examination of welds, bolts, nuts, or studs using liquid
penetrant (PT) or magnetic particle (MT) technique.

Visual examination of core support structures, support components
(mechanical or hydraulic), or other components listed in ASME Code
Section XI,

Visual examination during system leakage or hydrostatic test,

For each selected method of examination from paragraph 02.03, above,
that the following requirements are met:

Approved procedures are available, are being followed, and specified
nondestructive examination (NDE) equipment is being used.

Examination personnel are knowledgeable of examination method and
operation of test equipment.

Examination personnel with proper level of qualification and certi-
fication are performing the various examination activities, includ-
ing designation of examination method/technique to be used, equip-
ment calibration, examination, and interpretation/evaluation/accept-
ance of test results,

Examination results, evaluation of results, and any corrective
actions/repairs/replacements are being recorded as specified in
the ISI program and KDE procedures. If applicable, review the
comparison of inservice findings (adverse) with previous examin-
ation findings to determine any change in flaw size.

Observe two Code repairs and two Code replacement activities and
that:

An approved procedure for each activity is in use.

Personnel responsible for the performance of each activity are know-
ledgeable of procedural requirements,
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¢ The ANI or ANI1 1s involved to the estent required by the licensee's
1$1 plan,

73753+03 - INSPECTION GUIDANCE

03.01 General Guidance. Other than for the Preservice Inspection (PS1),

1t 15 intended that this inspection procedure be accomplished during a re-
fueling outsge. In general, most inservice inspections are performed R
during refueling outages with a few inspections being performed during
plant operation and during plant shutdowns for maintenance or forced
outages,

the inservice inspections of interest in this procedure are those non-
destructive examinations of Class 1, 2, and 3 components snd system leakage
ond hydrostatic tests performed to meet the requirements of the TS and the
IS1 program accepted by the NRC. Inservice testin of pumps and valves as
described in subsections IWP and 1INV of Section XI is not included within
the scope of this procedure. The inspector should refer to inspection pro-
cedure 61725, "Surveillance Testing and Calibration Contro) Program," for
inservice testing of pumps and valves.

The inspector should perform his inspection during peak periods of inser-
vice inspection activity at the licensee's facility, Under the require-
ments of Section XI, the licensee f1iles plans and schedules for inservice
inspection with the NRC; therefore, the inspector should obtain a copy of

t?ese plans and schedules in order to accomplich and schedule his inspec-
tion,

The inspector shall be thoroughly familiar with NDE methods and techniques,

their applications, limitations, and the recording and analysis of examina-

tion results., He shall be able to evaluate findings or indications and de-

termine if these are acceptable within code limits. Should the inspector

find thet justification for an approved examination, excegtion. or exemp-

tioi 1s not valid, this finding should be documented in t e inspection re-
port and immediately brought to the attention of regional management for

resolution,

03.02 Specific Guidance.

8. Inspection Re%uirement 02.01. Pursuant to 10 CFR 50,55a(g) the 1i-
Cénsee periodically submits an updated IS1 program to the NRC for
review and approval., Requirements delineated in this program are
regulatory requirements, as are the TS, In the event of conflict be-
tween the TS5 and 10 CFR 50,55a(g), the regulatory position is that
of the more stringent requirement. Under the provisions of Section

e« 3 Issue Date: 07/10/%0



Y1, the licensee establishes an inservice inspection progrem for
each inspection interval (generally ten years). This interval fis
usually divided into three inspection periods for eccomplishing spe-
tified percentages of those component examinations and tests whieh
afe to be performed during the inspection interval. In some instance
€5, inspection requirements in addition to those of Section A\l are
imposed by the NRC for the licensee to comply with 10 CFR 50.55a(g),
and these should be documented in the 15 and/or the licensee's 151
program. As the licensee gains cxperience, or corrective actions
are taken, the avugmented 1S may change. The licensee must document
any changes made,

Inspection Requirement 02.02. Personnel involved in the perform.
ance, evaluation, or supervision of nondestructive examination of
safety-related items should meet the qualification and certification
requirements in the applicable supplement of SNT-TC-IA and ASME
Section XI. Qualification certificates, the last annual visua)
acuity, and color vision test should be made part of the NDE rec.
ords. For augmented 1S1's required by GL 88-01, special qualifica-
tions are required, "

The inspector should verify that NDE activities are performed
according to these levels, No one shall perform NDE activities at
a level higher than that for which he is qualified (examination
evaluation, etc.). The three levels of examiners are:

Level 1 - Authorized to perform specific set-ups, caiibrations,
3?d tes%s under the guidance of a Level 11 or 11! in-
vidual,

Level 11 - Authorized to set-up, calibrate, examine and record
data, evaluate and report examination results,

Level 111 « Authorized to develop and approve inspection and exam-
ination procedures, as well as administer training,
examinations, and certifications, if specified,

Inspection Requirement 02.03, The inspector is provided sufficient

ex y Lo ascertain whether the examinations are being conduce
ted properly. It is expected that when different methods of examine
ations are in progress simultaneously, the inspector will select
methods of examination of higher roguiatony interest; i.e., volu-
metric examination of reactor pressure vessel pressure retaining
welds or nozzle radiused sections, volumetric examination of Class 1
component pressure retaining welds inside containment, volumetric
examination of steam generator tubes. Additionally, a history of
problems with a particular technique also should form a basis for
the selection of a given technique to inspect,

In view of radiation exposure lTimitations, and in the interest of
efficient use of resources, it is not required for the inspector to
observe the complete examination of a component or weld, Rather, the
inspector should observe a method of examination until he is confi-
dent in his determination of the certification of the examiners,
compliance with NDE procedure requirements during examination, and

losue Date: 07/10/90 -4 . 73753

x x> x>

nx




ection

beam examinatic

wi ](f,

inspector may want additional assurance
are being conducted proper ly. (‘;;,9\1(,(:" that
the v‘r‘)]‘l(kul’)j

esting that the licensee repeat certain examinations

: 'A%

fferent examiners,
regional NDE specialists repeat certain examinat

NRC contractors review 1S1 data (for automatic

reent esaminations

] ] should serve as quidance to determine the acceptal
the activity being observed and should be consistent with
U procedure, Section X1, and Section V, where appliicat
lumetric Exal ination Using U trawm( Technique., Use work
vatior requ irements from TP E7080 as a checklist for this
W, Svpplemented by any special requirements imposed by NR(
ustey initiatives (i.e kKegulatory Guide (RG) 1.150),

metric Examination Using Radiogr raphic ](thluut Use
cedure V(\U”“”""" ('(‘,T. Tr r‘q’,« as a (,((LT t’ for thi

Lurrent Te¢

fo  Tows




(c) Rate of temperature and pressure increase is recorded and
1 as specifiad. '

_td) Pressure end/or temperature measuring instrumentation is
calibrated an¢ has a range as specified by procedure,

(e) Sources of detected leakage are located, evaluated, and
corrective measures are taken,

(f) Gauges are calibrated prior to test.

Because the specific NDE technica) requirements vary among Code edi-
tions and addenda, the inspector should ensure that, when using the
57050 series 1Ps as technical requirements checklists, the require-
ments reflect those specified in the Code of record committed to by
the licensee beirg inspected.

d. Inspection Requirements 02,04b and 02.05b, If some or all of these
individuals are contractor per-onnel, Tnterview soveral individuals
to verify that:

1. They are familiar with the scope of work and division of respon-
sibilities between the contractor and the licensee.

2. They are knowledgeable of the requirements of the approved, 1i-

censee procodures which they are using, as well as the licen-
see's overall 1SI or repair/replacement program.

73753-04  REFERENCE
seneric Letter 88-01, “NRC Position on 1GSCC in BWR Austenitic Steel
Jiping." (microfiche 69196/290)

END
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INSPECTICN PROCEDURE 73755

INSERVICE INSPECTION DATA REVIEW AND EVALUATION
PROGRAM APPLICABILITY: 2515 (BASIC)

73755-01  INSPECTION OBJECTIVES

01.01 Ascertain whether the reported data covers the scope of examination
required during the current inspection period of the inspestion interva) as
described in the applicable ASME Code, the Technical Specifications (75),
and Inservice Inspection (ISI) program accepted by the NRC.

01.02 Ascertain whether the IS1 data files are complete and the data are
within the previously established acceptance criteria.

01,03 Ascertain whether the licensee's disposition of adverse findings and
subsequent re-examination is consfstent with regulatory requirements.

01.04 Ascertain whether the licensee is utilizing the services of & third
party inspection agency, as required.

73755+02  INSPECTION REQUIREMENTS

02.0% Review site nondestructive examination (NOE) insg ection records for
the current inspection period of the inspection interval and ascertain whe-
ther the reported extent and frequency of examinations for those Class 1,
2, and 3 components and areas subject to examination are consistent with
the T5 and ISI program accepted by the NRC, meet the minimum examination
requirements specified in the applicable addenda of the ASME Code Section
XI.I?nd have been reviewed by the Authorized Nuclear lnservice Inspector
(ANI1D).

02.02 Obtain NDE records of the most recent IS] examinations of one of
each of the following:

a. One pressure retaining pipe weld in each of three piping systems
(above 2 in. diam.), of which at least two systems should be within
the reactor coolant pressure boundary.

b. One pressure test with visual examination.

0

Visual examination of one bolted connection
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Ascertain whether the selected records contain or provide reference to the
following dotuments:

e, OoOnNnoTe

- T

02.03

02.04

Examination results and data sheets.

Examination equipment data.

Calibration data sheets,

Examination evaluation data.

Records on extent of examination,

Records on deviation from program and procedures including justifis
cation for deviation, if applicable.

Records on disposition of findings.

Re-examination data after repairwork, if applicable.

ldentification of NDE material such as penetrant, penetrant cleaner,
couplant, films, tapes, etc.

Obtain NDE records for the most recent 1S1 examination of one pres-
sure retaining weld of the reactor pressure vessel (1on?th of exam=
ination not less than five feet) or one nozzle examination. If such
records are unavailable due to these examinations being performed at
the full ten-year interval, expand the sample of NDE records examin<
ed in paragraph 02.02 to irclude two more pressure retaining piping
welds or two pressure retaining component welds. Ascertain that the
following requirements are met:

The method, extent, and technique of examination comply with the 1i-
censee's IS program and applicable NDE procedure.

The examination data are within the acceptance criteria as outlined
in the applicable NDE procedure and applicable Code requirements.

Toe recording, evaluating, and dispositioning of findings are in
compliance with the applicable NDE procedure and applicable Code
requirements,

Inservice NDE results are compared with the recorded results of
prior Section X] examinations.

The method used for NDE was sufficient to determine the full extent
of indication or accteptance.

Obtain the records for the two most recent Code repair and replace=

ment activities. Verify that the following requirements are met:

a.

The method, extent, and technigue of examination comply with the 1i-
censee's Code repair/replacement procedures.

The examination data are within the acceptance criteria as outlined
in the applicable Code repair/replacement procodures and applicable
Code requirements.

The recording, evaluating, and dispositioning of findingé are in
compliance with the applicable Code repair/replacement procedures
and applicable Code requirements.

The method used for NDE was sufficient to determine the full extent
of indicaticn or acceptance.
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73755-03  INSPECTION GUIDANCE

03.01 Genorgl_ﬁuidance. This procedure should be run for the first 18] of
each unit. ubsequent reviews shal) be conducted twice within a three-out-
age cycle. One of these inspections shal) be an fin-office review of the
Owner's IS1 Report, while the other shall be an onsite data review. The in-
spection frequency at the site should be increased if the licensee receives
a Category 3 SALP rating in the "outage" functiona) area. In-office review
of the Owner's 151 Repert si.ould be charged to this inspection procedure on
NRC form 766, rather than to inspection procedure 90713. MC 25i5 applicabi-
lity requirements for inspection items delineated in section 73755-02 are
100{ for each additional unit at duplicate facility sites and at other
multifacility sites.

The 1S1s of interest in this procedure are those nondestructive examina-
tions of Class 1, 2, and 3 components and system leakage and hvdrostatic
tests performed to meet the requirements of the TS and the 151 program
accepted by the NRC. Inservice testing of pumps and va'ves as described in
ASME Code Section X1 is not included within the scope of this procedure,

Examination data, test results, and other NDE data and records are essens
tial for comparison with future examinations to establish a history of
findings and indications. Evaluation of the previous growth rate of flaws
and other indications permitc a realistic predictien of expected further
growth based on valid examination data. Therefore, it is essential to have
complete, reliable, and clear NDE data, records, and files for each examin-
ation.

It is the intent of this inspection procedure to review examination find-
ings to assure that corrective measures are taken on adverse findings, and
to ensure that the licensee has used tho services of the Authorized Nuclear
Inspector (ANI) and ANII, as required. If the situation arises wherein the
autharized inspector appears to have neglected to perform his assigned
activities, the matter should be referred to 1f Headquarters.

Additionally, since Section XI reguires that the Owner's 1S1 Report be
filed with the NRC (in practice, the Regional Office), completion of *his
review by the inspector at the frequency stated above will ensure systema-
tic and programmatic handling of these reports and documentation of the
inspector's review,

03.02 Specific Guidance.

a. Inspection Reguirement 02.01. Pursuant to 10 CFR 50.55a(g), the
Jicensee periodically submits an updated 1SI program to the NRC for
review and approval. Requirements delineated in this program are
regulatory requirements as are the TS. In the event of conflict be-
tween the TS and 10 TFR 50.55a(g), the regulatory position is that
of the more stringent requirement. As required by Section XI, the
licensee prepares records of inservice inspections. With the advent
of inspection of Class 2 components and Class 3 systess, inservice
inspections may occur at different times during the calendar year.
Therefore, to determine the licensee's compliance with the extent
and frequency of required examinations and pressure tests, the in-
spector performs a review of the collective records for the current
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inspection period. Exceptions to or exemptions from testing re-
quirements shall be consistent with those permitted by the 'SI pro-
gram approved by the NRC,

Inspection Requirement 02.02. The inspector should use the listing
of required documents as a “checklist" during the review ¢f the
three selected sets of NDE records for completeness and tect - ical
adequacy. In addition, the inspector should ensure that the follow
ing requirements were met for the test rocords reviewed:

1. The examinatfon unit calibration data sheets show no major de-
viations between initial and final calibrations.

2. Lollected examination data and any recordable indications are
properly recorded to permit accurate evaluation and documenta-
L.on.

Evaluation of examination data is performed by a Level Il or
Level 1II examiner.

Lo

4. Evaluation of examination complies with the procedure.

5. Evaluation of indicators complies with the critaria of the NDE
procedure and ASME Code Section XI, if applicable.

6. Incomplete exzminations and results were repeated to permit full
avaluation, if applizable,

Inspection Requirement 02.03. The NRC inspector shall evaluate the
data and rererences of these selected sets of inspection records and
verify that the licensee's inspection program and procedures have
been followed for the requirements 1isted in 73755-02 of this proce=-
dure. For the review of evaluations of examinations, the inspector
should ascertain whether the inspection procedure criteria have been
followed and whether the limitations for acceptability exceed the
limits set forth in ASME Code Section XI and the TS.

END

[ssue Date: 01/14/86 o 73755-03/03.02a
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INSPECTION PROCEDURE 57050

NONDESTRUCTIVE EXAMINATION PROCEDURE
VISUAL EXAMINATION PROCEDURE
REVIEW/WORK OBSERVAT,ON/RECORD REVIEW

PROGRAM APPLICABILITY: 2512, 2515, 2730

57050-01  INSPECTION OBJECTIVES

011 To determine whether the visua) examination procedures used by
the Ticensee/contractor meet applicable AWS/ASME Code, regula-
tory, specification and contract requirements.

012 To determine through direct observation whether the visual
examination is being conducted by properly qualified personnel,
in accordance with procedures and the licensee's/contractor's
approved QA program.

U13 To review a sample of records to determine whether they are

prepared, evaluated and maintained in accordance with appli-
cable comiitments and/or requirements.

Recommended Inspection Schedule

May Be Must Be Must Be
Inspection Started Startey Completed
l1st inspection After work s  sescea. Before work is
10% complete 25% complete
2nd inspection After work is Before work is Before startup
75% complete 80% complete of the plant

The schedule listed above applies to inspection of nuclear construction
site and other long-term inspection efforts. For short=duration projects
and vendor inspections a different schedule may be more practical.

lssue Date: 06/20/82
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57050-02

NONDESTRUCTIVE EXAMINATION PROCEDURE
VISUAL EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW

57050-02

S

INSPECTION REQUIREMENTS

021 Procedure Review

{ssue Date:

4,

Review the active visual examination procedure(s) and
ascertain whether it has (they have) been issued and
qualified in accordance with the licensee's/contractor's
QA program,

For each visual examination procedure determine whether
the procedure contains information or references a general
inspection procedure or supplementary instructic., suffi-
cient to assure that the following parameters are speci~
fied and controlled within the limits permitted by the
applicable code, standard and other additional specifi=
cation recuirement.

| Method = direct visual, remote visual or transiucent
visual

2. Appiicaticw = hydrostatic testing, fabrication pro-
cedure, visual examination of welds, leak testing
etc,

3 How visual examination is to be performed
4, Type of surface condition available
5. Method or too) for surface preparation, if any

6. Whether direct or remote viewing is used

7. special  illumination, instruments, or equipment
to be used, if any

8.  Seguence of performing examination, when applicable
9. Data to be tabulated, if any

10.  Acceptance criteria are specified consistent with
the applicable Code section and specific contract
requirements. The procedure shall contain or refe-~-
ence a report of what was used to demonstrate that
the examination procedure was adequate. In general,
o Fine line 1/32 in. (0.8 mm) or less in width, or
some other artificial !iaw located on the surface or
a similar surface to that to be examinea, may be
considered a test method for this demonstration. The
line or artificial flaw should be in the Jleast
discernible iocatiun on the area examined, to prove
“he procedure.

06/20/83 rg
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'NONDESTRUCTIVE EXAMINATION PROCEDUOE
VISUAL EXAMINATION PROCEDURE

REVIEW/WORK OBSERVATION/RECORD REVIEW

11.  Report form or genera) statement to be completed.

022 Work Observation

a.

Observe the performance of the visual examination for the
selected application and conduct the following reviews:

1. Determine whether the applicable drawing, dinstruce
tions or travelers clearly specify the test procedure
to be wused and that a copy of the procedure is
available in the area where the work is being per-
formed.

2. ldentify for subsequent record review the personnel
performing the examination and ascertain whether they
are qualified to perform the assigned task.

3.  Netermine whether the required tools and examiration
a1ds (as specified in the examination procedure) are
available at the work location.

4. Determine whether the specific areas, locations and
extent of examination are clearly defined.

5. Determine whether the test attributes are as speci-
fied in the applicable test procedure and consistent
~ith the limits or ranges given in paragraph 021b
ahove.

6. Ascertain whether the defects are evaluated in
accordance with the procedure requirements, correct
acceptance criteria are wused and the inspection
results are reported in a prescribed manner,

023 Record Review

a.

For each inspected work activity, revizw an adequate
number of visual inspection personnel qualification
records and ascertain whether these qualification records
properly reflect the following:

1.  Employer's name

2 Person certified

3. Activity qualified to perform

4. Effective period of certification

5. Signature of employer's designated representative

b, Basis used for certification

l___________“-_H____________-___—__-—___—__“____—__;“i - Issue Date: (06/20/83

$7050-021b11
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NONDESTRUCTIVE EXAMINATION PROCEDURE
VISUAL EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW

7. Annual visual acuity, color vision examination and
periodic recertification

select records for 10 to 30 visual inspections and review
them for compliance with procedure record requirements.

Select 3 to Y completed inspection records and indepen-
dently verify the visual inspection results using the
licensee's/contractor's procedure for conducting the
inspection.

57050-03  INSPECTION GUIDANCE
D31 General Guidance

a.

[ssue Date:

Applic-~le portions of the SAR should be reviewed to
determi..e licensee commitments relative to nondestructive
examination of components and equipment. The applicable
Code editions and special requirements will generally be
indicated in specification, drawings and/or construction QA
manuals. The irspector is responsible for determining the
acceptance criteria for each individual application,

Inspection of wvisua! examination as outlined in this
procedure can be described as a three-phase, progressive
review: First, a general audit is made of the applicable
visual examination procedure to verify that it is properly
prepared, approved and qualified in accordance with the
applicable Code and contract requirements. Secondly, the
use of the procedure is observed to verify that the work is
planned, scheduled, and accomplished in accordance with the
licensee's/contractor's QA program and that personnel
performing the examination are properiy qualified.
Finally, records are reviewed to verify that they are
complete, accurate, and retrievable. It is preferable to
complete all phases of the inspection during a single
inspection. However, this may not always be possible since
there may be no visual examination in progress during a
particular inspection. Under such circumstances, comple-
tion of a specific phase of the procedure may be deferred
and resumec during a subsequent inspection.

The first inspection should concentrate on reviewing the
licensee's program «nd procedures with enough work observa-+
tion and record review to determine that the visual inspec+
tion personnel know and understand the program. The second
inspection should only include changes to previously
reviewed program and procedures and concentrate heavily on
work observation, record review, and independent verifica-
tion.

06/20/83 “'ly .
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" NONDESTRUCTIVE EXAMINATION PROCEDURE
VISUAL EXAMINATION PROCEDURE

REVIEW/WORK OBSERVATION/RECORD REVIEW

57050-031d

The type of visual examination to be inspected should be
selected by the insp-ctor. The selected application
scheduled for cbservation should be adeguate to permit an
effective evaluation of the inspected visual examination
activities,

The visual examination method described in Section 111 or V
of the ASME Code is applicable to most conditions encoun-
tered during fabrication. However, the Code recognizes
that special conditions may be encounteed which require
modification of these techniques. If modified procedures
are used, they must be equivalent or superior to the Code
techniques. uch special procedures must also be proven by
demonstration to be capable of detecting discontinuities to
at least the same extent as the applicabie Cod: technique
under normal conditions. This applies to all nondestruc-
tive examination procedures used to meet Code acceptance
criteria.

Qualification of NDE personnel involved in the performance,
evaluation or supervision of nondestructive examination
should meet the qualification requirements set forth in the

applicable codes and standards referenced in the licensee
SAR.

Qualification certificates, visual acuity, color vision
examination, and periodic recertification should be inclu-
ded in the licensee's or contractor's procedures.

Findings from this inspection activity should address each
element as being satisfactory, being unresolved and requir-
ing resolution or being in violation and requiring correc-
tion. When significant inadequacies are identified indica-
ting possible generic deficiencies, the issue should be
addressed at the appropriate level of licensee management

032 References

1.
2.
- ¥

10 CFR 50, Appendir B, Criterion Ix
ASME Boiler and Pressure Vessel Code Section 111 and V

Society for Nondestructive Testing - Recommended Practice
No. SNT-TC-1A and Supplements

Regulatory Guide 1.88 - Collection, Storage and Maintenance
of Nuclear Power Plant QA Records

Regulatory Guide 1.58 - Qualification of Nuclear Power
Plant Inspection, Examination, and Testing Personnel

« h-= Issue Date: (06/20/83



 57050-032

NONDESTRUCTIVE EXAMINATION PROCEDURE
VISUAL EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW

Issue Date:

ANSI N45.2.9 - Requirements for Collection, Storage and
Maintenance of QA Records for Nuclear Power Plants

ANST N45.2.6 - Qualification of Inspection, Examination and
Testing perscnnel,
AWS D1.1 = Structural Welding Code.

END

06/20/83 ol
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INSPECTION PROCEDURE 57060

NONDESTRUCTIVE EXAMINATION PROCEDURE
LIQUID PENETRANT EXAMINATION
PROCEOURE REVIEW/WORK OBSERVATIUN/RECORD REVIEW

PROGRAM APPLICABILITY: 2512, 2515, 2730
57060-01  INSPECTION OBJECTIVES

011 To determine whether liquid penetrant examination procedures
used by the licensee/contractor meet the applicable AWS/ASME
Code, regulatory, specification, and contract requirements.

012 To determine through direct observation whether liguid penetrant
examination is being conducted by properly qualified personnel,
in accordance with qualified procedures and the licensee's/
contractor's approved QA program.

013 To review a sample of records to determine they are prepared,
evaluated and maintained in accordance with applicable commit-
ments and/or requirements.

Recommended Inspection Schedule

Inspection May Be Started  Must Be Started Must Be Completed

1st inspection After work is  =eessce- Before work is
10% complete, 25% completed.

2nd inspection After work s Before work is Before startup
75% complete. 90% complete of the plant.

The schedule iisted above applies to inspection of nuclear construction
site and other long-term inspection efforts. For short=duration projects
and vendor inspections a different schedule may be more practical

Issue Date: (6/20/83



. NONDESTRUCTIVE EXAMINATION PROCEDURE
LIQUID PENETRANT EXAMINATION PROCEDURE
.« 957060-02 REVIEW/WORK OBSERVATION/RECORD REVIEW

57060-02  INSPECTION REQUIREMENTS

021 Procedure Review

a. Review the active liquid penetrant examination procedure(s)
and ascertain whether it has (they have) been issued and
qualified 1n accordance with the licensee's/contractor's
QA program,

b. Review each special test procedure which deviate from the
ASME Code prescribed technique tu determine that they have
been qualified in accordance with applicable code require-
ments, and have been approveu by the licensee's authorized
inspection agency.

¢. For each liquid penetrant examination procedure ascertain
whether essential examination variables are defined and
whether these variables are controlled within the limits
specified by the applicable Code and other specification/
contract requirements, fo accomplish this, determine
whether the liquid penetrant procedure contains information
or references a general inspecticn procedure or supplemen-
tary instruction sufficient to assure that the following
parameters are specified and controlled within the limits
permitted by the applicable Code and other additiona)
specification requirements,

1. The specified test method is consistent with appli-
cable Code requirements.

2. The brand names and specific types {number or letter
designation if available) of penetrant, penetrant
remover, emulsifier and developer are specified.

2 The penetrant materials used for nickel base alloys
are required by procedure to be analyzed for sulfur
using the method prescribed by the applicable Code.

4. The penetrant materials used for the examination of
austenitic stainless steel are required by procedure
to be analyzed for total halogens using the method
prescribed in the applicable Code.

5. The methods for acceptable pre-examination of surface
preparation are specified and consistent with the
applicable Code. The area to be cleaned is consistent
with applicable Code requirements. The cleanliness
acceptance requirements are consistent with applicable
Code requirements. The surface area to be examined is
consistent with applicable Code requirements.

lssue Date: 06/20/83 =g



- NONDESTRUCTIVE EXAMINATION PROCEDURE
LIQUID PENETRANT EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW 57060-021c6

6. The procedure establishes a minimum drying time
following surface cleaning.

7. The method of penetrant application and the penetra~
tion (dwell) time are specified and that the penetra-
tion time is consistent with the penetrant manu-
facturer's recommendation.

8. The examination surface temperature is specified and
is consistent with the applicable Code.

9. The procedures (when applicable) specify acceptable
methods for removing water-washable penetrant con-
sistent with the applicable Code.

10. The method of applying emulsifier (when applicable)
and the maximum emulsification time is specified and
consistent with the applicable Code.

11. The methods for removal of solvent removable penetrant
(when applicable) are specified.

12. The method and time .f surface drying prior to devel-
oping is specified.

13. The type of developer to be used, method of developer
application and the time interval between penetrant
removal and devcloper application is specified.

14. The examination technique is specified and the per-
mitted time interval during which the "final interpre-
tation" is performed within the range of 7-30 minutes
after developer application.

15. Minimum light intensity at the inspection site is
prescribed.

16. The technique for evaluation of indications 15 speci-
fied, acceptance standards are included and these are
consistent with applicable Code and specific contract
reqguirements,

17. Reporting requirements are specified.

18. The procedure requires requalification when changes
are encountered in any of the following parameters:

a. Surface treatments which may alter the condition

of surface openings (blast cleaning, acid etch-
ing).

L Y Issue Date: 06/20/83
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NONDESTRUCTIVE EXAMINATION PROCEDURE
LIQUID PENETRANT EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW

022

[ssue Date:

b. Change in precleaning materials or methods.

€. Change in the type of penetrant materials (inclu-
ding developer, etc.) or in processing technique.

d. Change in surface examination temperature limits.

work Observation

Observe tre performance of liquid penetrant examination(s) for
randomly selected weld samples of at least three but not more
than ten welds and conduct the following reviews:

a. Cetermine whether the applicable drawings, instructions
or travrlers clearly specify the test procedure to bhe
used and whether a copy of that procedure is available in
the areas where the work is being performed.

b. Determine whether the sequencing and timing of the exami-
nation relative to other operations such as grinding,
welding or heat treating, etc., are specified and are in
accordance with applicable Code and contract requirements.

C. Identify for subsequent record review the personnel per-
forming the examination and ascertain whether they are
qualified to perform the assigned task.

d. Determine whether the required equipment and materials are
at the work station. Identify material serial number(s)
for subsequent record review and ascertain whether the
certifications are available which demonstrate conformance
with the applicable sulfur and halogen limitations.

e, Determine whether the specific areas, locations, and extent
of examination are clearly defined.

f. Determine whether the following test attributes are as
specified 1in the applicable procedure being used and
consistent with the applicable Code and contract require-
ments:

1. Surface preparation/cleaning method, type, time, etc,

2. Penetrant type (intermixing of materials from various
manufacturers is nct recommended)

3. Penetrant application method
4, Penetration time (dwell time)

9. Temperature of surface

06/20/23 = .
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5706003

NONDESTRUCTIVE EXAMINATION PROCEDURE
LIQUID PENETRANT EXAMINATICN PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW

$7060-03
031

032

Issue Date:

INSPECTION GUIDANCE

General Guidance

a Applicable portions of the SAR should be reviewed to
determine licensee commitments relative to non-destructive
examination of components and equipment. The applicable
Code editions and special requirements will generally be
indicated in specifications, drawings and/or construction
QA manuals. The inspector is responsible for determining
the acceptance criteria for each individual application.

b. Inspection of liquid penetrant examination as outiined in
this procedure can be described as a three-phase, progres-
sive review: First, a general audit is made of the appli-
cable LP procedure to verify that it is properly prepared,
approved and qualified in accordance with the applicable
Code and contract requirements, Secondly, the use of the
procedure is observed to verify that the work is planned,
scheduled and accomplished 1in accordance with the
licensee's/contracter's QA program and that personnel
performing the exanination are properly qualified.

Finally records are reviewed to verify that they are
complete, accurate and retrievable. It is preferable to
complete al phases of the procedure during a single
inspection. However, this may not always be possible since
there may be no liquid penetrant examination in progress
during a particular inspect'on. Under such circumstances,
completion of a specific phase of the procedure may be
deferred and resumed during a subsequent inspection.

Q Findings from this inspection activity should address each
element as being satisfactory, being unresolved and re-
nuiring resolution or being in violation and requiring
correction. When significant inadequacies are identified
indicating possible generic deficiencies, the issue should
be addressed at the appropriate level of licensee manage-
ment.

Specific Guidance

The guidance below refers to specific subsections of 02, above.

021 The 1liquid penetrant examination method described in
Section IIl or V of the ASME Code is applicable to most
conditions encountered during fabrication. However, the
Code recognizes that special conditions may be encountered
which require modification of these techniques. If modi-
fied procedures are used, they must be equivalent or

06/20/33 b - 00



' NONDESTRUCTIVE EXAMINATICN PROCEDURE
LIQUID PENETRANT EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECURD REVIEW $7060-032

superior to the Code techniques. Such special procedures
must also be proven by demonstration to be capable of
detecting discontinuities to at least the same extent as
the applicable Code technique under normal conditions. This
applies to all nondestructive examination procedures used
to meet Code acceptance criteria.

022 The actual number and location of welds to be ins;ected
should be selected by the inspector. The selected number
of welds scheduled for observation should be adequate to
permit an effective evaluation of the inspected liquid
penetrant examination activities.

In addition, the sample selection should include considera-
tions such as number of NDE technicians or contractors
performing the work at the manufacturing facility or plant
site (construction or modification). combination of sys*
tems, weld configurations and difficulties to perform the
required NDE.

Qualification of NDE personne)l involved in the performance,
evaluation or supervision of nondestructive examination
should meet the jualification requirements set forth in the
applicable codes and standards referenced in the licensee
SAR.  Qualification certificates, visual acuity, color
) vision examination and periodic recertification should be
included in the licensee or contractor's procedures.

033 References
1, 10 CFR 50, Appendix B, Criterion IX.
2. ASME Boiler and Pressure Vessel Code Sections II1 and Vv

3.  Society for Nondestructive Testing - Recommended Practice
No. SNT-TC-1A and Supplements

4.  Regulatory Guide 1.88 = Collection, Storage and Maintenance
of Nuclear Power Plant QA Records

5. Regulatory Guide 1.19 = Nondestructive Examinatien of
Primary Containment Liner Welds

6. Regulatorv GCuide 1.58 =« Qualification of Nuclear Power
Piant In tion, Examination and Testing Personnel

| 7. ANST MN45.2.9 - Requirements for Collection, Storage and
Maintenance of QA Records for Nuclear Power Plants

« 7 Issue Date: 06/20/83
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NONDESTRUCTIVE EXAMINATION PROCEDURE
LIQUID PENETRANT EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW

[ssue Date:

ANSI N45.2.6 - Qualification of Inspection, Examination and
Testing personnel.

END



UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
Washington, D.C. 20555

INSPECTION AND ENFORCEMENT MANUAL

DQASIP

[E INSPECTION PROCEDURE 57070

NONDESTRUCTIVE EXAMINATION PROCEDURE
MAGNETIC PARTICLE EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIFW

PROGRAM APPLICABILITY: 2512, 2515, 2730

$7070-01

011

012

013

INSPECTION OBJECTIVES

To determine whether the magnetic particle examination proce-
dures used by the licensee/contractor meet applicable AWS/ASME
Code, regulatory, specification, and contract requirements.

To determine through direct observation whether the magnetic
particle examination is being conducted by properly qualified
personnel, in accordance with procedures and the licensee's/
contractor's approved QA program.

To review a sample of records to determine whether they are
prepared, evaluated and maintained in accordance with applicable
commitments and/or requirements.

Recommended Inspection Schedule

_ May Be Must Be Must Be
Inspection Started Started Completed
1st inspection After work is = =ssesaxa Before work is
10% complete 25% completed
2nd inspection After work is Before work 1s Before startup
75% complete 90% complete of the plant

The schedule listed above applies to inspection of nuclear construction

site and other long-term inspection effort. For short-duration projects

and vendor

inspections a different schedule may be more practical.

Issue Date: 06/20/83



NONDESTRUCTIVE EXAMINATION PROCEDURE
MAGNETIC PARTICLE EXAMINATION PROCEDURE
'$7070-02 REVIEW/WORK OBSERVATION/RECORD REVIEW

57070-02  INSPECTION REQUIREMENTS

021 Procedure Review

a. Review the active magnetic particle examination proce=
dure(s) and ascertain whether it has (they have) been
issued and qualified in accordance with the licensee's/
contractor's QA pr.gram.

b. Review each special test procedure that deviates from the
ASME Code prescribed technique or exceed the range of
examination parameters specified by the ASME Code to
determine that they have been qualified in accordance with
the Code requirements and have been approved by the manu-
facturer's Authorized I[nspection Agency.

¢. For each magnetic particle examination procedure ascertain
whether essential examination variabies are defined and
whether these variables are controlled within the limits
specified by the applicable Code and other specification/
contract requirements. To accomplish this, determine
whether the magnetic particle examination procedure con-
tains information or references a general inspeclion
procedure or supplementary instruction sufficient to assure
that the following parameters specified are controlled
within the limits permitted by the applicable Code and
other additional specification requirements.

1. Method - Continuous
2. Surface Preparation
3. Particle Contrast

4. Surface Temperature

Light Intencity

oy

Coverage
7. Prod Spacing
Magnetizing Current
9. Yoke Pole Spacing
10. Acceptance criteria are specified consistent with the

applicable ASME Code Section and specific contract
requirements.

lssue Date: 06/20/83 w2 »



NONDESTRUCTIVE EXAMINATION PROCEDUKRE
MAGNETIC PARTICLE EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW 57070-022

022 Work Observation

Observe the performance of a magnetic particle examination for a
randomly selected weld sample of at least three but not more
than ten welds anc conduct the following reviews:

a. Determine whether the applicable drawing, instructions, or
travelers ciearly specify the test procedure to be used and
that a copy of the procedure is available in the area where
the work is being performed.

b. Identify for subsequent record review the personnel per-
forming the examination and ascertain whether they are
qualified to perform the assigned task.

c. Determine whether the required equipment and materials (as
speci“ied in the examination procedure) are available at
the work station. Identif materials/equipment serial
number(s) for subsequent review of calibration records and
certifications as required.

d.  Determine whether the specific areas, locations, and extent
of examination are clearly defined.

e. Determine whether the following test attributes are as
specified in the applicable test procedure and, consistent
with the limits or ranges given in paragraph 021c above.
= Type and coler of ferromagnetic particles
= Material surface preparation/cleanliness
= Material surface temperature
= Examination technique/coverage

Prod condition/usage
= MN~gnetizing current
= Prod or pole spacing
= Yoke lifting power
= Demagnetization

f.  Ascertain whether the indications are evaluated in accor-
dance with the procedure requirements, correct acceptance

criteria are used, and the inspection results are reported
In a prescribed manner,

i Issue Date: (06/20/82
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NONDESTRUCTIVE EXAMINATION PROCEDURE
MAGNETIC PARTICLE EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW

023 Record Review

57070-03

4.

Review qualification records for an adequate number of MT
inspection personnel and ascertain whether the qualifica-
tion records properly reflect the following:

(o s T S LI~ . R o

1. Employer's name

Person certified

Activity qualified to perform $
Level of gualification

Effective period of certification

Signature of employer's designated representative

7. Basis used for certification

8, Annual visual acuity, color vision examination and

pericdic recertification.

Review the calibration records and material certification
records for the equipment and materials recorded during the

inspection in paragraph 022a3.

Select from 10 to 30 records of MT examination and review

for compliance with procedure requirements. Examination

personnel involved should be recoraded for review of quali-

fication records.

INSPECTION GUIDANCE

031 General Guidance

[ssue Date:

a.

Applicable portions of the SAR should be reviewed to

determine licensee commitments relative to non-destructive

examination of components and equipment. The applicable

Code editions and special requirements will generally be
indicated in specification, drawings and/or construction QA

manuals. The inspector is responsible for determining the

acceptance criteria for each individual application.

06/20/83 LA i



NONDESTRUCTIVE EXAMINATION PROCEDURE
MAGNETIC PARTICLE EXAMINATION PROCEDURE

REvith /WORK OBSERVATION/RECORD REVIEW

57070-031b

Inspection of magnetic particle examination as outlined in
this procedure can be described as a three-phase, progres-
sive review: First, a general audit is made of the appli-
cable MT procedure to verify that it is properly prepared,
approved, and qualified in accordance with the applicable
Code and contract requirements. Secondly, the use of the
procedure is observed to verify that the work is planned,
scheduled and accomplished 1in accordance with the
licensee's/cuntractor's QA program and that personnel
performing the examination are properly qualified.
Finally, records are reviewed to verify that they are
complete, accu:aie, and retrievable. It is preferable to
complete all phases of this procedure during a single
inspection. However, this may not always be possible since
there may be no magnetic particle examination in progress
during a particular inspection. Under such circumstances,
completion of a specific phase of the procedure may be
deferred and resumed during a subsequent inspection.

Findings from this inspection activity should address each
element as being satisfactory, being unresolved and re-
quiring resolution, or being in violation and requiring
correction. When significant inadequacies are identified
indicating possible generic deficiency, the issue should be
addressed at the appropriate level of licensee management.

032 Specific Guidance

The guidance below refers to specific subsection of 02, above.

021

022

The magnetic particle examination method described in
Section II1 or V of the ASME Code is applicable to most
conditions encountered during fabrication. However, the
Code recognizes that special conditions may be encountered
which require modification of these techniques. If modi-
fied procedures are wused, they must be equivalent or
superior to the Code techniques. Such special procedures
must also be proven by demonstration to be capable of
detecting discontinuities to at least the same extent as
the applicable code technique under normal conditions

This applies to all nondestructive examination procedures
used to meet Code acceptance criteria.

The actual number and location of welds to be inspected
should be selected by the inspector. The selected number
of welds scheduled for observation should be adequate to
permit an effective evaluation of the inspected magnetic
particle examination activities.

in addition the sample selection should include considera-
tions such as number of NDE technicians or contractors

L > B Issue Date: 06/20/8
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NONDESTRUCTIVE EXAMINATION PROCEDURE
MAGNETIC PARTICLE EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW

033

Issue Date:

performing the work at the manufacturing facility or plant
site (construction or modification), combination of sys-
tems, weld configurations, and how difficult it is to
perform the required NDE.

Qualification of NDE personnel involved in the perfor-
mance, evaluation or supervision of nondestructive examina-
tion should meet the qualification requirements set forth
in the applicable codes and standards referenced in the
licensee SAR. Qualification certificates, visual acuity,
color vision examination and periodic recertification
should be included in the licensee or contractor's proce-
dures.

References

1. 10 CFR 50, Appendix B, Criterion 1X.
2. ASME Boiler and Pressure Vessel Code Sections [II and V

3. Society for Nondestructive Testing - Recommended Practice
No. SNT-TC-1A and Supplements

4. Regulatory Guide 1.88 - Collection, Storage and Maintenance
of Nuclear Power Plant QA Records

5. Regulatory Guide 1.19 - Nondestructive Examination of
Primary Containment Liner Welds

6. Regulatory Guide 1.58 - Qualification of Nuclear Power
Plant Inspection, Examination and Testing Personnel

7. ANSI N45 2.9 - Requirements for Collection, Storage and
Maintenance of QA Records for Nuclear Power Plants

8.  ANSI N45.2.6 = Qualification of Inspection, Examination and
Testing Personnel

END
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NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
Washington, D.C. 20556

INSPECTION AND ENFORCEMENT MANUAL

DQASIP

1€ INSPECTION PROCEDURE 57080

NONDESTRUCTIVE EXAMINATION PROCEDURE
ULTRASONIC EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW

PROGRAM AFPPLICABILITY: 2512, 2515, 2730

57080-01  INSPECTION OBJECTIVES

011 To determine whether the ultrasonic examination procedures used
by the licensee/contractor meet applicable AWS/ASME Code,
reguiatory, specification, and contract requirements.

012 To determine through direct observation whether the ultrasonic
examination is being conducted by properly qualified personnel,
in accordance with procedures and the licensee's/contractor's
approved QA program.

013 To review a sample of records to determine whether they are pre-
pared, evaluated and maintained .n accordance with applicable
commitments and/or requirements.

Recommended Inspection Schedule
May Be Must Be Must Be
Inspection Started Started Completed
1st inspection After work is = < =ess=cas Before work is
10% complete 25% complete
nd inspection After work is Before work is Before startup
75% complete 90% complete

The schedule 1isted above applies to inspection of nuclear construction

gite and

other long-term inspection effort. For short-duration projects

and vendor inspections a different schedule may be more practical.

Issue Date: 06/20/83



: NONDESTRUCTIVE EXAMINATION PROCEDURE
‘ ULTRASONIC EXAMINATION PROCEDURE
57080-02 REVIEW, WORK OBSERVATION/RECORD REVIEW

57080-02  INSPECTION REQUIREMENTS

021 Procedure Review

a. Review the active ultrasonic examination procedure(s) and
ascertain whether it has (they have) been issued and
qualified in accordance with the licensee's/contractor's QA
program.

b. Review each special test procedure which deviates from the
ASME Code prescribed techinque or exceed the range of exam-
ination parameters specified by the ASME Code to determine
that they have been qualified in accordance with the Code
requirements and have been approved by the manufacturer's
Authorized Insp:ction Agency.

¢c. Determine whether the ultrasonic examination procedure con~
tains information or references a general inspection
procedure or supplementary instructions sufficient to
assure that all parameters are specified and controlled
within the limits permitted by the applicable Code and
other additional specification reguirements. For each
ultrasonic examination procedure ascertain whether essen-
tial examination variables are defined and whether these
variables are controlled within the 1imits specified by the
applicable Code and other specification/contract require-
ments. To accomplish this perform the following evalua“
tions:

1. Verify that the type of apparatus to be used including
frequency range as well as linearity and signal
attenuation accuracy requirements, is specified.

2. Verify that the .extent of coverage (beam angles,
scanning surface, scanning rate and directions) as
well as the scanning technique are specified and are
consistent with the applicable ASME Code and contract
requirements,

3. Verify that calibration requirements, methods, and
frequency including the type, size, geometry, and
material of calibration blocks as well as location and
size of calibration reflectors within the block are
clearly specified and consistent with the applicable
ASME Code and contract requirements.

4. Verify that the sizes and frequencies of search units

are specified and are consistent with the applicable
ASME Code and contract requirements

Issue Date: 06/20/83 g






NONDESTRUCTIVE EXAMINATION PROCEDURE
ULTRASONIC EXAMINATION PROCEOURE
57080-022a2 REVIEW/WORK OBSERVATION/RECORD REVIEW

o Identify for subsequent record review the personnel
performing the examination and ascertain whether they
are qualified to perform the assigned task.

3. Determine whether the required equipment and materials
(as specified 1in the examination procedure) are
available at the work station. Identify materials/
equipment serial number(s) for subsequent review of
calibration records and certifications as required.

4. Determine whether the specific areas, locations and
extent of examination are clearly defined.

§  Determine whether the test attributes are as specified
in the applicable test procedure and, consistent with
the limits or ranges given in paragraph 02lc above.

6. Ascertain whethe. the indications are evaluated in
accordance with the procedure requirements, correct
acceptince criteria are used and the inspection
results are reported in a prescribed manner.

7. Verify that sequencing or timing of the examination
relative to other operations such as machinin?, heat
treating or painting, etc., is clearly specified and
is in accordance with applicable ASME Code and con-
tract requirements.

023 Record Review

a. Review qualification records for all UT inspection per-
sonnel and ascertain whether the qualification records
properly reflect the following:

L. Employer's name

2. Person certified

3, Activity qualified to perform

4, Level of qualification

9. Effective period of certification

6. Signature of employer's designated representative

7L Basis used for certification

8. Annual visual acuity, color vision examination and
periodic recertification.

Issue Date: 06/20/83 -4 -



NONDESTRUCTIVE EXAMINATION FROCEDURE
ULTRASONIC EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW 57080-023b

57080-03
031

032

b. Review the calibration records and material certification
racords for the equipment and materials recorded during the
wory. observation inspection of paragraph 022a3. Review a
sampl: of calibration and certification records for equip-
ment and materials listed in the records reviewed in
paregraph 023c below.

c. Revigw the records of a representative sample of examina-

tions for compliance with procedures requirements for
cecording of examination and evaluation data and results.

INSPECTION GUIDANCE

General Guidance

a. Applicable portions of the SAR should be reviewed to determine
licensee commitments relative to nondestructive examination of
components and equipment. The applicable Code editions and
special requirements will generaily be indicated in specifica-
tion, drawings and/or construction QA manuals. The inspector
is responsible for determining the acceptance criteria for
each individual application.

b. Inspection of ultrasonic examination as outlined in this
procedure can be described as a three-phase, progressive
review: First, a general audit is made of the applicable UT
procedure to verify that it is properly prepared, approved,
and qualified in accordance with the applicable Code and
contract requirements. Secondly, the use of the procedure is
observed to verify that the work is planned, scheduled and
accomplished in accordance with the licensee's/contractor's QA
program and that personnel performing the examination are
properly qualifiea. Finally, records are reviewed to verify
that they are complete, accurate, and retrievable. IiL is
preferable to complete all phases of the inspection during a
single inspection. However, this may not always be possible
since there may be no ultrasonic examination in progress
during a particular inspection. Under such circumstances,
completion of & soecified phase of ihe procedure may be
deferred and resumeu during a subssquent inspection.

Findings trom this inspection accivity should address each element
as being satisfactory, being unresolved and requiring resolution
or being in violation and requiring correction. When significant
inadequacies are identified indicating possible generic defi-
ciencies, the issue should be addressed at the appropriate level
of licensee management.

Specific Guidance

The guidance below refers to specific subsections of 02, above.

- 5. Issue Date:06/20/83






"NONDESTRUCTIVE EXAMINATION PROCEDURE
ULTRASONIC EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW 57080-033

7. ANSI N45.2.9 - Requirements for Collection, Storage and
Maintenance of QA Records for Nuclear Power Plants

8.  ANGI N45.2.6 - Qualification of Inspection, Examination and
Testing Personnel

END
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Washington, D.C. 20655
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INSPECTION PROCEDURE 57090

NONDESTRUCTIVE EXAMINATION PROCEDURE
RADIOGRAPHIC EXAMINATION PROCFDURE
REVIEW/WORK OBSERVATION/RECORD REVIEW

PROGRAM APPLICABILITY: 2512, 2515, 2730

97080-01  INSPECTION OBJECTIVES

011 To determine whether radiographic examination procecures used
by the licensee/contractor meet the applicable AWS/ASME Code,
regulatory, specification and contract requirements:

012 To determine through direct observation whether the rediographic
examination is being conducted by properly qualified personnel
in accordance with qualified proceduros and the 1icensee's/
contractor's approved QA program.

013 To review a sample of radiographs and records to determine
whether they are prepared, evaluated, and maintained in accor-
dance with applicable commitments and/or requirements.

Recommended !nspection Schedule

Inspection May Be Started Must Be Started Must Be Completed
1st Inspection After Work is ¥ Sesassyen Before work is
10% complete. 25% complete.
2nd Inspection After work is Before work s Before start up
75% complete. 0% comple te, of the plant.

The schedule listed above applies to inspection of nuclear corstruction
site and other long-term inspection cffort. For short-duralisn projects
and vendor inspections, a different schedule may be more practizal.

57090-02  INSPECTION PEQUIREMENTS

021 Procedure Review

a. Review the active radiographic procedure(s) a~d ascertain
whether it hos (they have) been issued and approved in
accordance with the licensee's/contractor's QA program,

lssue Date: 06/20/863
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NONDESTRUCTIVE EXAMINATION PROCEDURE
RADIOGRAPHIC EXAMINATION PROCEOURE
REVIEW/WORK OBSERVATION

[ssue Date.

For each radiographic procedure ascertaiu whether the
examination variables are defined and whether these vari-
ables are controlled within the liwits specified by the
applicable Code and other specification/cuntract require-
ments.

To accomplish this, determine whether the radi~er-rhic
examination procedure contains ini.rmation or ref. » 5 a
general radiographic procedure or supplementary instruc-
tions sufficient to assure that the following parameters
are specified and controlled within the limits permitted by
the applicable Code and other additional specification
requirements,

1. Material and weld surface condition requirements
(irregularities, weld ripples, surface finish, etc.).

2. Types of material to be radiographed.
3. Material thickness range.
A, Type of radiation source, effective focal spot or

effective source size, X-ray equipment voltage rating
and equipment manufacturer, as applicable.

o

Film brand or type and number of films in cassette,
6. Minimum source to film distance.
7. Blocking or masking technigue, if used.

8. Type and thickness of intensifying screens and
filters,

9. Exposure conditions for procedure qualification, if
applicable,

10. Radiographic film processing req. irements.

11. Quality of radiographs - limics on mechanical, chem=
ical or other blemishes, ruch as fogging, process
marks, scratches, finger marks, loss of detail or
false indications.

12. Film density limits for single and composite viewing.

13. Use of densitometers for assuring compliance with film
density requirements.

14. System of radiograph identificatior.

oé/ 20783 8-
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NONDESTRUCTIVE EXAMINATION PROCEDURE
RADTOGRAPHIC EXAMINATION PROCEDURE

REVIEW/WORK OBSERVATION $7090-021b1%
15, Use of location markers,
16. Records for showing film and source location with
reference to the part being radiographed.
17. Use of intensifying screens.
18. Methods of reducing and testing for backscatter,
19. Description of or reference to the welding procedure.
20. Material type -ad thickness restrictions for isotope
rauiography,
21. Geometrical unsharpness limitations.
22. Selection and use of penetrameters including:
(a) Penetrameter design
(b) Selection of essential hole
(¢) Penetrameter thickness inciuding special
requirements for single and double wall viewing
(d) Penetrameter placement including special require-
ments for single and double wall viewing.
f€) Number of perctrameters
(f) Shims under penetr- . - rs
23, Radicgraphic technique requirements for double wal)
viewing.
24. Qualification of radiographic procedure (radiographs
taken to demonstrate procedure capability).
25. Requirements for evaluation and disposition of radio-
graphs.
26. Records requirements,
022 Work Observation
a. Observe the performance of a radiographic examination

including processing of the film for a randomly selected
weld sample of at least three but not more than ten welds
and conduct the following reviews:

v 3. Issue Date: 06/20/83
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NONDESTRUCTIVE EXAMINATION PROCEDURE
' RADIOGRAPHIC EXAMINATION PROCEDURE
$7090-022al REVIEW/WORK OBSERVATION

1. Determine whether the applicable dravings, instruc-
tions, or travelers clearly specify the examination
procedure to be used and that a cop{ of this procedure
is available in the area where the examinralion fis
being performed.

2. ldentify for subsequent record review the person el
performing radiography and evaluate the examination
results to ascertain whether they are gualified to
perform the assigned task.

3.  Determine whether the required equipment and materials
(as specified in the examination procedures) are
available at the work station, ldentify materials/
equipment serial number(s) for subsequent (eviews of
calibration records and certifications as required.

4. Determine whether the specific areas, locations, and
extent of examination are clearly defined.

5. Determine whether the examination attributes (as
applicable) are as specified and consistent with the
li=its or ranges given in paragraph 0.21b.

6. Determine whether th~ radiogrephic film fs teing
processed in accorda.ce with the applicable procedyre
requiremenis &nd that processed film is free of
chemical and mechanical blemishes which could firter=
fere with interpretation.

023 Record Review

a. Review a randomly selected sample of at least 10 b.t no
more than 30 accepted radiographic film and determire <f
radiographic quality is in accordance with the applictable
procedure and Code requirements. Specifically, verify, the
following.

1. Penetrameter type, size, placement
2 Penetrameter sensitivity

3. Film density density variation

4 Film identification

Film quality

oy o

weld coverage (overlap)

lssue Date: 06/20/83 -4 -
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RADJOGRAPHIC EXAMINATION PROCEDURE
REVIEW/WORK OBSERVATION ___57090-025%

$7090+03
031

b. Review qualification records for all RT inspection per-
sonnel and ascertain whether the qualification records
properly reflect the following:

1.  Employer's name

Person certified

Activity qualified to perform

Level of qualification

Effective period of certification

Signature of employer's designeted

Basis used for certification

o ~N o ot B W N

Annual visual acuity, color vision cxauination and
periodic recertification

. Review equipment and material certifications ard calibra-
tion records for materials and equipment (densitometer
peretrameter) identified in paragraph 022a3 to ascertain
whether the dJocunenls are retrievable, complete and
accurate.

INSPECTION GUIDANCE

General Guidance

a. Applicable portions of the SAT should be reviewed to
determine licensee commitments ,elative tu rondestructive
examination of components and equipment. The applicable
Code editions and special requirements will generally be
indicated in specification, drawings and/or const ‘uct .n QA
manuals., The inspector is responsible for deterwmi.ing the
acceptance criteria for each in“ividual application.

b. Inspection of radiographic examination as outlined in this
procedure can be described as a three-phase, progressive
review: First, a general audit is made of the applicable RT
procedure to verify that it is properly preparcd, approved
and qualified in accordance with the applicable Code and
contract requirements. Secondly, the use of the procedure
is observed to verify that the work is planned, scheduled
and accomplished in accordance with the licensee's/
contractor's QA program and that peisonnel performing the
examination are properly qualified. Finally, records are
reviewed to verify that they are complete, accurate and
retrievable. It is preferab%e to complete all phases of
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NONDESTRUCTIVE EXAMINATION PROCEDURE
RADIOGRAPHIC EXAMINATION PROCEDURE

REVIEW/ W OBSERVATION

the procedure during a single inspection. However, this
may not be possible since there may be no radiographic
examination in progress during a particular inspection.
Under such circumstances, completion of a specific phase of
the procedure may be dc?errod and resumed during a subse+
quent inspection,

Findings from this inspection activity should address each
element »s being satisfactory, being unresolved and re-
quiring resolution, or being in violation and requiring
corraction. Wwhen significant inadequacies are identified
indicating possible generic deficiencies, the issue should
be addressed at the appropriate level of licensee manage+
ment.

032 Specific Guidance

Issue Date:

The guidance below refers to specific subsections of 02, above.

021

022

The radicgraphic examination method described in Section
IIT or V of the ASME Code is applicable to mosy conditions
encountered during fabrication. However, the Code recoge
nizes (hat special conditions may be ercountered which
require modification of these technigques. If modified
procedures are used, tnev must be equivalent or superior to
the code techniques. Such special procedures must also be
proven by demonstration to be capable of detecting discone
tinuities to at least the same extent of the applicable
Code technigue under norma) conditions. This applies to all
nondestructive examination procedures used to meet Code
acceptance criteria.

The actual number and locatior, of welds to be inspected
should Ue selected by the inspector. The selected number
of welds scheduled for observation should be adequate tc
permit an effective evaluation of the inspected radio-
graphic examination activities.

In addition the sample selection should include considera-
tions such as number of NDE technicians or contractors
performing the work at the manufacturing facility or plant
site (construction or modification), combination of §yee
tems, weld configurations and difficulties to perform the
required NDE.

Qualification of NDE personnel involved in the performance,
evaluation or supervision of nondestructive examination
should meet the qualification requirements set forth in the
applicable Cod~: and standards referenced in the )licensee
SAR.  Qualific..ion certificates, visual acuity, color
vision examination, and periodic recertification should be
included in the licensee's or contractor's procedures.

06/20/83 =



NONDESTRUCTIVE EXAMINATION PROCEDURE
RADIOGRAPHIC EXAMINATION PROCEDURE
REVIEW/WORK OESERVATION 57090+ 033

033 References
1. 10 CFR 50, Appendix B, Criterion 1X4.

2. ASME Boiler and Pressure Vessel Code Section 111 and V.

3. Society for Nondestructive Testing - Recommended Practice
No. SNT-TC-1A and Supplements.

4. Regulatory Guide 1.88 « Collection Storage and Maintenance
of Nuclear Power Plant QA Records,

5. Regulatory OGuide 1.19 -~ Nondestructive Examination of
Primary Containtent Liner Welds,

6. Regulatory Guice 1.58 <« Qualification of Nuclear Power
Plant Inspection, Examination and Testing Personnel.

7 ANST N45.2.9 - Requirements for Collecti.., Steraze and
Maintenance of (A Records for Nuclear Power Plants.

8. ANS] N45.2.6 - Qualification of Inspection, Examinatisn and
Testing Personnel,

END
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(1) ASSISTANT OFFICE MANAGER

*Assists (n formulating Ofice and Departmental policies.

“Substituies for Office M In his absence.

*Oversees development and Implementation of Division of
Resident Engineers and Code lisnce programs.

*Approves buogetery sxpenditures.

(2) BEMIOR NUCLEAR ENGINEER

“Plans and exacutes complex nuclear engineering projects.
'hmn:“ Mmmq nucloar angineering researsh, anslysis ang

*Plans and conducts nuclear engineering and wetety Inveetigations.
*Aepresents the Diractor and the Department on policy leve! issuse

lln|M .o:mr enginesring, , 8N0 eMergency response
-ﬁ%!n- m.u and engineering componente tor Department squipment
and projects.

(8) CHIEF FINANCIAL MANAGEP
‘Develops ONFS goals and objecviives.

‘Develops lon&.nm Office plans.

*Coordinetes 60 budgetary and financial management erogram.
*Oversees the Ofice procurement process.

*Drafts Office policy statements.

*Courdinates presentations to be glven t} Office personnel,
*Conducts briefings/presentations for ViP's

*Administers the Office contract process.

(4) EXECUTIVE ADMINISTRATIVE ASSISTANT

*Orafts and Impiements OMice policy statements and procedures,
“Deveiops OMMce * Iministrative procedures.

*Serves s Administrative Oftice Manager and sdministers the Office

roNNe! Fystem, recruliment, and resume process.

‘Administers the Department rmmm security program.

*Serves 81 Office travel coordinator,

‘Reviews umla”mmnauuo for the Office .
‘Supervises ¢ administrative fliing system, lod
cormespondence, open Iems listings, policy and procodures
Aevelopment, and gosls and ob .

:Plou. Propares. and exscutes the Office administrative budpet.

vie ; !
“Nalhtae the OMeh physical [evostar racans
(5) MAMAGEMENT REVIEW COMMITTEE
b ] les.
.Mbu and u:mu mm::u: mh'm schedules
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