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3.2.3 Pump Pressure Boundary (No relief requests)

3.2.4 Valve Pressure Boundary (No relief reguests)

3.3 Class 3 Components (No relief requesis)
3.4 Component Supports (No relief requests)
3.5 Pressure Tests (No relief reguests)

3.6 General (No relief requests)
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APPENDIX A: Requirements of Section XI of the American Societ
of Mechanical Engineers Boiler and Pressure Vesse
Code, 1983 Edition with Addenda through Summer 1983
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TECHNICAL EVALUATION REPORT
FIRST INTERVAL INSERVICE INSPECTION PROGRAM

MILLSTONE NUCLEAR POWER STATION UNIT 3

1. INTRODUCTION

Section 50.55a of 10 CFR Part 50 defines the requirements for the
Inservice Inspection (ISI) program for light-water-cooled nuclear power
facilities. Incorporated by reference in this regulation is Section XI of
the Boiler and Pressure Vessel Code published by the American Society of
Mechanical Engineers (ASME), which provides the basis for implementing
inservice inspection.*

Two types of inspections are required: (1) a preservice inspection
conducted before commercial operation to establish a baseline and (2) peri-
odic inservice inspections conducted during 10-year intervals that ncrmally
start from the date of commercial operation. Separate plans for completing
preservice inspection and each ]0-year inservice inspection must be
formulated and submitted to the U.S. Nuclear Regulatory Commission (NRC).
The plan for each 10-year interval must be submitted at least six months
before the start of the interval.

Durin? the initial 10-year interval, inservice inspection examina-
tions normally will comply with the requirements in the latest edition and
addenda of Section XI incorporated in the regulation on the date 12 months
before the date of issuance of the operating license. The effective Code
for the first interval for Millstore 3, which began April 23, 1986, wouid
be the 1980 Edition with addenda through Winter of 1981. The program,
however, has been written to the 1983 Edition with addenda through Summer
of 1983, which is permitted under the terms of 50.55a(g)(4)(iv).

Section 2 of this report evaluates the ISI Plan developed by the
licensee, Northeast Nuclear Energy Company (NNECo), for Millstone 3 for
(a) compliance with this edition of Section XI, (b) compliance with
ISI-related commitments identified during the NRC's review before
granting an operating license, (c) acceptability of examination sample,
and (d) exclusion criteria.

Based on the date Millstone 3's construction permit was issued
(August 9, 1974), the plant's Class 1 and 2 componenis (including supports)
were to be designed and provided with access to enable performance of
inservice examinations and tests and to meet the preservice examination
requirements in Section X] Editions applied to the construction of the
particular comgonent (10 CFR 50.55a(g)(3)). The provisions of 10 CFR
50.55a(g)(3) also state that components (including supports) may meet

*Specific inservice test programs for pumps and valves (IST programs) are
being evaluated in other reports.
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2. EVALUATION OF INSERVICE INSPECTION PLAN
2.1 lniroduction

The approach being taken in this evaluation 1s to review the
applicable program documents to determine the adequacy of their response
to Code requirements and any Ticense conditions pertinent to ISI activi-
ties. The rest of this section describes the submittals reviewed, the
basic requirements of the effective Code edition and the appropriate
preservice inspection commitments. The results of the review are then
described. Fimally, conclusions and recommendations are given,

¢.2  Docyments fvaluated

A chronology of documents on Millstone Unit 3 is given in Section 1]
of this report. These documents thet impact this evaluation are (1) the
Tatest revision of the 151 program, (2) the SER &nd supplements, and
(3) previous submittals concerning the PS] program.

2.3 Summary of Requirements

The requirements ¢4 which this review is focused include the
following:

(1) &nmDl1lnSl_¥*1h.AE&li&lhll.ﬁﬂdl.ﬁﬂll%nn;. The Inservice Inspection
rogram shall be based on the Code editions defined in 10 CFR

50. Sl(g)(l) and 10 CFR 50.55a(b). The licensee for Millstone

Unit 3 has written the program to the 1983 Edition with addenda
through the Summer of 1983, These Code requirements are summarized
in Section 2.3.]1 and detailed Code requirements are given in AngNdix
A. The 1974 Edition, Summer 1975 Addenda is to be used for selecting
Class 2 welds in systems providing the functions of residual heat
removal, emergency core cooIing. and containment heat removal. This
is a requirement of 10 CFR 50.55a(b)(2)(1v)(A).

(2) mpmmmpnmumuﬁ}. Inservice volumetric,
surface, and visual examinations shall be performed on ASME Code

Class 1, 2, and 3 components and their supports using sampling
schedules described in Section XI of the ASME Code and 10 CFR
50.55a(b). Sample size designations are identified as part of the
Code requirements given in Appendix A.

(3) L;gly;ign_;;i;gf%l. The criteria used to exclude components from
examination shall be consistent with 1WB-1220, IW(C-1220, IWD-1220,
and 10 CFR 50.55a(b).

(4) ?51_;9mm1;mgn11. The Inservice Inspection Program should address all

icense conditions, qualified acceptance conditions, and other 1SI-
related commitments prescribed by the Safety Evaluation Report, its
supplements, or by NUREG requirements.



2.3.1 Code Requirements

The following requiremenis are summarized from the 1983 Edition of
Section XI with Addenda through Summer 1983. Many requirements call for
inspection of a1l areas while other requirements are based on criteria such
as representative percentage, components examined under other categories,
material thickness, location relative to other welds or discontinuities,
and component function and construction. For detailed requirements, see
Appendix A of this report or the Code itself.

2.3.1.1 Llass 1 Requirements. The following Class 1 components are to be
examined in the first interval in accordance with Table IWB-2500-1:
(1) Pressure Retaining Welds in the Reactor Vesse)

(2) Pressure Retaining Welds in Vessels Other than Reactor
Vessels

(3) Ful) Penetration Welds of Nozzles in Vessels (Inspection
Program B)

(4) Pressure Retaining Partial Penetration Welds in Vessels
(5) Pressure Retaining Dissimilar Metal We us

(6) Pressure Retaining Bolting, Greater than 2 in. Diameter
(7) Pressure Retaining Bolting, 2 in. and Less in Diameter
(8) Integral Attachmentis for Vessels

(9) Pressure Retaining Welds in Piping

(10) Integral Attachments for Piping, Pumps, and Valves

(11) Su?g Casings and Valve Bodies, including Pressure Retaining
elds

{12) Interior of Reactor Vessel, including Integrally Welded Core
Support Structures, Interior Attachments, and Removable Core
Support Structures

(13) Pressure Retaining Welds in Control Rod Housings

(14) A1) Pressure Retaining Components - Pressure Tests

(13) Steam Generator Tubing.



e.3.1.2 ;1.;;_z?ggnu1;.p|n1;. The following Class 2 components are to be
examined in the first interval in accordance with Table IWC-2500-]:
(1) Pressure Retaining Welds in Pressure Vessels
(2) Pressure Retaining Nozzle Welds in Vessels
(3) Integral Attachments for Vessels, Piping, Pumps, and Valves
(4) Pressure Retaining Bolting G' ater than 2 in. Diameter
(5) Pressure Retaining Welds in Piping
(6) Pressure Retaining Welds in Pumps and Valves
(7) A1l b -ssure Retaining Components - Pressure Tests.
2.3.1.3 (lass 3 Requirements. The following Class 3 reactor-connected and
associated systems are to be examined in the first interval in accordance
with Table IWD-2500-1:
(1) Systems in Support of Reactor Shutdown Function
(2) Systems in Support of Emorgency Core Cooling (ECC), Containment
Heat Removal (CHR), Atmosphere Cleanup, and Reactor Residual
Heat Removal (RHR)

(3) Systems in Support of Residual Heat Removal from Spent Fue)
Storage Pool.

2.3.1.4 ;gmngnggg_ﬁunpgzxg. The following component supports are to be
examined in the first interval in accordance with Table IWF-2500-1:
(1) Plate and Shell Type Supports

(2) Linear Type Supports
{3) Component Standard Supports,

2.3.2 Preservice Inspection Commitments

Safety Evaluation Outstanding Item 12 required that 2 sample of welds
in RHR, ECC, and CHR piping with a wall thickness less than 1/2 inch be
volumetrically examined.

Safety Evaluation Confirmatory Item 7 required augmented ISI of welds
in containment penetrations, or the break exclusion area.



Safety Evaluation Confirmatory Item 19 required demonstration of
the adequacy of ultrasonic techniques used for examination of thick-wall
centr»fugal{y cast stainless steel piping. SSER 3 under this confirmatory
item required selection of welds for Inservice Inspection such that those
welds inspected have the best acoustic properties among al) welds of this

type.

2.4 (Compliance with Requirements

2.4.]1 Applicatle Code Edition

NNECo has developed and implemented an inservice Inspection Program
using the 1983 Edi*.un through Summer 1983 Addenda of Section X1, ASME Code
subject to the Tinications and modifications 1isted in Section 50.55a(b) of
10 CFR Part 50, Tue latest edition and addenda incorporated in 50.58a(b)
on the date 12 months before the date of issuance of the operating license
on January 31, 1986, was the 1980 Edition through Winter 1981 Addenda. The
Ticensee notified NRC of its 1?§§?t to update to the later Code edition in
a letter dated April 27, 1986. Under the terms of 50.55a(g)(4)(iv),
ISI examinations may meet the requirements set forth in subsequent editions
and eddenda incorporated by reference in parag-sph 50.55a(b) subject to
Commission approval. The 1983 Edition through Summer 1983 Addenda was so
incorporated in Federal Register Notice Vol. 50, No. 187, dated September
26, 1985, The NRC staff reviewed and accepted use of this ?ggs edition
for Millstone Unit 3 in a memorandum dated August 10, 1987.

2.4.2 Code Requirements

The first interval program of record-(exclusive of pump tgg valve
tesiing) is contained in the submitta)l dated October 19, 1988.(¢¢)

The program, including its attachments, was re iewed and dete*mined
to be acceptable. We have determined the following:

The Inservice Inspection Program for Millstone Unit 3 identifies
appropriate Code classes for each component of the power plant,

The design of the Code Class 1 components of the reactor coolant
pressure boundary in Millstone 3 incorporates previsions for access for
inservice examination in accordance with Section X! of the ASME Code.
Some design and access provisions could not be met and specific requests
for relief were submitted and are evaluated in Section 3 of this report.
SAIC's technical evaluation has not identified any practical method by
which Millstone 3 can meet all the specific inservice inspection
requirements of Section XI of the ASME Code. Thus, relief has been
recommended where appropriate.



Examination instructions and procedures, including diagrams or system
drawings identifying the extent of areas of components subject to examina-
tion, have been prepared. They are listed in the ISI program component
tables, cross-referenced to weld and hanger isometrics and component
identification drawings, and marked on pipe and instrument drawings
(P&IDs).

Evaminations and tests are to be performed and evaluated and the
results recorded providing a basis for evaluation and comparison with the
results of subsequent examinations as required by Code.

Visual, surface, and volumetric examinations are defined as specified
by Code.

Exemptions from examination meet Code specifications IWB-1220, IWC-
1220, and IWD-1220. Replacements are performed to IWA-7000.

The licensee stated in his letter dated October 19, 1988, (22) that
the system pressure test program for Millstone 3 is in development and will
be submitted to the NRC before the next refueling outage. Therefore, no
conclusion can be made concerning the Code compliance of the pressure
testing program at Millstone 3 as of the date of this report,

The licensee states in Section 1.4 of the ISI plan that examination
scheduling will comply vith IWA-2400, Program B. The examination listings
provided in Section 5 of the ISI plan do not provide a breakdown by period.
Therefore, no conclusion can be made concerning Code compliance of the
cxami:ation scheduling program at Millstone 3 as of the date of this
report .

txamination requirements, methods, acceptance standards, inspection
intervals, deferrals, the selection of items to be examined, the number of
items to be examined, and the examination fraction of each weld inspected
meet the requirements of Tables IWB-2500-1, IWC-2500-1, IWD-2500-1, and
IWF-2500-2, or relief from Code as noted below has been requested and
acceptable alternatives provided.

For 1icensees applying Editions through and including the 1983
Edition, Winter 1983 Addenda, 10 CFR 50.55&?b)(2)(1v)(A) requires exami-
nation of Class 2 piping welds in Residual Heat Removal (RHR) Sv<tems.
Emergency Core Cooling (ECC) Systems, and Containment Heat Removal §CHR)
Systems in accordance with the requireme ts of ?aragraph INC-1220, Table
IWC-2520 Categories C-F and C-G, and par:jraph IWC-241]1 in the 1974 Edition
and Addenda through the Summer 1975 Addenda of Section X1 of the ASME Code.
The licensee is not in compliance with this requirement. Rather, the
licensee is performing examination of all Class 2 piping welds (including
RHR, ECC, and CHR systems) in accordance with Code Case N-408. Use of Code
Case N-408 results in a reduced number of welds inspected as compared with
the 1874 Summer 1975 Code. In order to bring examination of RHR, ECC, and
CHR systems into compliance, the licensee should do one of the following:



(1) use the 1874, Summer 1975 Code Edition for selection of welds
examines in Class 2 RHR. ECC, and CHR systems as required by
10 CFR 50.55a(b)(2)(iv)(A), or

(2) per 10 CFR 50.55a(g)(4)(iv), the 1icensee should reguest
permission to update inspection of all Class 2 piping welds to
the 1983 Edition, Winter 1985 Addenda, or the 1986 Edition. In
accordance with the latest update of 10 CFR 50.55a(b)(2)(iv)(A)
in Federal Register Volume 52, No. 87, p. 16053, dated May 5,
1988, licensees applying these later Code Editions need not use
the 1974 Summer 1875 Code for examination of RMR, ECC, and CHR
Class 2 piping welds,

2.4.3 License Conditions

There are no license conditions related to IS1. However, there were
one Outstanding Item and two Confirmatory Items in the Safety Evaluation
Report related to I1SI that have besn resolved during the review of the PSI
program,

Under Outstanding Item 12 in the SER,(5) the staff's main concerns
were the lack of volumetric examinations planned on RHR, ECC, and CHR
piping having a wall thickness of 1/2-inch or less and th: absence of any
volumetric examirations at all on the 4-inch nominal pipe 2z (NPS) MPSI
;g;:oT‘) The Ticensee responded to this Outstanding Item on December 13,

RHR, ECC, and CHR systems contain approximately 1200 circumferentia)
welds, of which about 200 have wall thickness of 1/2-inch or greater and
were subject to both volumetric &nd surface examinations under ASME Code
Section XI. The remaining 1000 welds have wall thickness less than
1/2-1nch o4 were subject to surface examination only, according to the
applicable Code. However, the licensee agreed to perform volumetric
examinations on a 7.5 percent sample of these welds distributed among
these three safety systems. The inspection did not include open-ended,
dried-out, and vented portions of the quench spray system and recircu-
lation spray system,

The Ticensee also agreed to perform volumetric and surface
examination on a 7.5 percent sample of those portions of the HPSI system
that are 4-inch NPS and a surface examination on a 7.5 percent sample of
those portions of this system that are 3-inch NPS. These examinations are
in excess of the requirements of the ASME Code.

In addition, because of the difficulties normally experienced when
performing ultrasonic examination on thin-walled material, the licensee
stated that it will develop a special non-Code examination procedur?
utilizing 70° longitudinal waves for these inspections. In SSER 2, (%)
the ?taff found these commitments acceptable and considered the open item
resolved.
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(a)

(b)

References

For the reactor vessel upper shell longitudinal we
the Code requirements are impractical. It is furt
conciuded that the proposed ultrasonic examinatior
maximum extent practical, along with the Code-requ
hydrostatic and system pressure tests, will provic
necessary assurance of structura) reliability. Th
fore, relief is recommended as requested.

For the reactor vessel bottom head welds, the prop
examination meets the intent of the Code requireme
Therefu. e, relief is not required for these welds.

Referc \ces 17 and 22.




1. Meld Mo, 101-10] Head to Flange Weld

hccess to this weld is 1imited to essentially one side only
due to the forged flange configuration. Additional limita-
tions from the top side of the weld are due to permanently
attached head 1ifting lugs. Required volume not examinable:
~38%

2. Meld No, 103-10) Circumferential Head Weld

Permanently a*tached head 1ifting lugs prevent volumetric
examination of ~7% of the WRV.

3. MWeld No. 101-104D Meridional Head Weld

A 2.7-inch-diameter repair area (surface concavity) on the
weld centerline prohibited sufficient coverage of the WRV in
that area. Required volume not examinable: ~2%

The subject welds received both volumetric examination by
radiography and surface examinations during fabricat n in accor-
dance with ASME Section IIl requirements which provice adequate
assurance of the structural integrity of the welds.

Evaluation

For the head circumferential and meridional welds, a small
percentage of the Code-required examination is rendered impractical
by .ifting lugs and a small repair area. The Code acknowledges
that accessib,1ity may be limited with respect to volumetric
examination of head welds. Since the lugs and small repair area
are the only obstructions to 100% examination, the intent of the
Code of examining essentially 100% of the weid has been fulfilled.

For the reactor vessel head-to-flange weld, significant
obstructions exist due to configuration and 1ifting lugs. The
Ticensee has estimated that 62% of the Code-required examination
can be completed. The licensee has not »rovided an estimate of the
percentage of Code-required surface exan ation of this weld that
can be completed. However, the limited $ . “ion XI ultrasonic
examination, along with the Code-required irface and hydrostatic
and system pressure tests, will provide n- ssary assurance of
structural reliability.

15



Lonclusions and Recommendations

Based on the above evaluation, it is concluded that

(a)

(k)

For the reactor vessel head circumferential and
meridional welds, the proposed examination meets the
intent of the Code requirements. Therefore, relief is
not required for these welds,

For the reactor vessel head-to-flange weld, the Coage
requirements are impractical. It is further concludeo
that the proposed ultrasonic examination to the maximum
extent practical, along with the Code-required surface
examination to the extent prac*ical and hydrostatic and
system pressure tests, will provide necessary assurance
of structural reliability. Therefore, relief is
recommended as requested.

References

References 17 and 22.
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Code Requirement

A1l nozzle-to-vessel welds and inside radius sections in the
rea~tor vessel shall be volumetrically examined in accordance with
Figures 1WB-2500-7(2) through (d) during the first interval of
operatiun. Examinations shall incliude nozzles with full penetra-
tion welds to vessel shell (or head) and integrally cast nozzles,
but exclude manways and handholes either welded to or integrally
cast in vessel. At least 25% but not more than 50% (credited) of
the nozzles shall be examined by the end of the first inspection
period and the remainder by the end of the inspection interval.

If examinations are conducted from inside the component and the
nozzle weld is axamined by straight beam ultrasonic method from the
nozzle bore, the remaining examinations required to be conducted
from the shell may be performed at or near the end of each
inspection interval.

Lode Relief Request

Pursuant to 10 CFR 50.55a(g)(5)(i11), relief is requested from
performing the inservice volumetric examination of the inaccescible
portion of the subject vesse! welds.

Proposed Alternative Examination

A. The subject welds will receive a volumetric examination on the
accessible portions in accordance with Section XI (IWB-2500-

1).

B. An inservice hydrostatic test will be conducied on the Class 1
pressure boundary of which these welds are a part thereof
(IWB-2500-1),

C. Inservice system leakage tests wil)l be performed per Category
B-P, IWB-2507-1.

Licensee's Basis for Requesting Relief

Geometric configuration and permanent obstructions affected
the subject welds from performing a 100% volumetric examination.
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3.1,2

Vessels Other Than Reactor Vesse)

3.1.2.1 Relief Request IR-3, Pressure Retaining Welds in the Pressurizer,

Category B-B, Item B2.11

Lode Requiremert

A1l circumferential shell-to-head welds in the pressurizer as
shown in Figure IWB-2500-20(a) shall be “olumetrically examined in
accordance with Figure IWB-2500-1 over essentially 100% of their
length during the first inspection interval.

Code Relief Request

Pursuant to 10 CFR 50.55a(g)(5)(111). relief is requested from
performing the inservice volumetric examination of the inaccessible
portions of the subject vessel welds.

Proposed Alternative Examination

A. The subject welds will receive a volumetric examination on the
accessible areas in accordance with Section XI (IWB-2500-1).

B. A Section Il! hydrostatic test will be conducted on the Class
%Isgeggggel?oundary of which these welds are a part thereof

C. Inservice system leakage tests will be performed per Category
B-P, IWB-2500-1.

Licensee's Basis for Requesting Relief

Geometric configuration and permenert obstructions limited the
volumetric examination of the following iisted welds. Examination
data sheets and limitation sketches depict the affected areas.
Relief is therefore requested on cemplying with the 100% WRV
coverage of the welds.

Pressurizer
1. 03-007-S¥-J: Shell-to-Upper Head Wel#d
Permanently installed .nsulation support rirj abstructed

part of the requir: anning a %a. Required volume not
examinable: ~9%
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A1l nozzle-to-vessel welds in the primary side of the steam
generator and pressurizer shall be volumetrically examined in
accordance with Figures IWB-2500-7(a) through (d) durin? the first
interval of operation., Examinations shall include nozzles with
full penetration welds to vessel shell (or heaa) and 1nte?ra11y
cast nozzles, but exclude manways and handho’es either welded to or
integrally cast in vessel. At least 25% but not more tha~ 50%
(credited) of the nozzles shall be examined by the end of .he first
:nspect;on period and the remainder by the end of the inspection

nterva

Lode Relief Request

Pursuant to 10 CFR 50.55a(g)(5)(111), relief is requested from
performing the inservice voiumetric examination on the inacressible
portions of the nozzle-to-shell welds of the steam generator and
pressurizer,

Proposed Alternative Examination

1.  Volumetric examination on the accessible portions will be
performed as required by ASME Section XI (IWB-2500). Any
advances in UT technology will be evaluated to determine its
application for achievir.g maximum volume coverage and results,

2. A system hydrostatic test will be performed once each
;n;pectton interval as required by Table IWB-2500-1, Category

3. An inservice system leakage test will be performed once each
refueling outaze per Category B-P, IWB-2500-1.

Licenses's Basis for R ting Relief

Geometric configuration of the below 1isted nozzle-to-shell
welds and their close proximity to one another limits the vclume
that can be examined. Scanning is limited to one 3ide only with
a 1/2-V technigue. Axial scan is restricted due to the close
proximity of the welds to each other,
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3.1.3

Piping Pressure Boundary

3.1.3.1 Relief Request IR-9, Pressure Retaining Welds and Dissimilar Metal

B3.10

Code Reguirements

Ligm_ﬂ?*ll. For circumferential welds and intersecting
longitudinal welds in pipe of nominal pipe size 4 in. and greater,
surface plus volumetric examinations shall be performed in accor-
dance with Figure IWB-2500-8 over essentially 100% of the weld

length during each inspection interval. The examinations shall
include the following:

(a) A1l terminal -nds in each pipe or branch run connected to
vesseis.

(b) A1l terminal ends and joints in each pipe or branch run
connected to other components where the stress levels exceed
the following 1imits under loads associated with specific
seismic events and operational conditions.

(1) primary plus secondary stress intensity of 2.45, for
ferritic steel and austenitic steel, and

(2) cumulative usage factor U of 0.4,
{c) A1) dissimilar metal welds between combinations of

(a) carbon or low allow steels to high alloy steels;
(b) carbon or low alloy steels to high nickel alloys; »ad
(c) high alloy steels to high nickel alloys.

(d) Additional piping welds so that the total number of c:rcum-
ferential butt welds selected for examination equals 25% of
the circumferential butt welds in the reactor coolant piping
system. This total does not include welds excluded by
IWB-1220. These additional welds may be located in one loop
(one loop is currently defined for both PWR and BWR plants in
the 1977 Edition).

For welds in carbon or low alloy steels, only those welds
showing reportable preservice transverse indications need be
examined for transverse reflectors,

Item £5.10. A1l nozzle-to-safe end butt welds in nomina! pipe
size 4 in. and greater in the reactor vessel shall be surface and
volumetrically examined in accordance with Figure IWB-2500-8 during
the first inspection interval. The examinations may be performed
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coincident with the vessel nozzle examinations required by
Examination Category B-D. Dissimilar metal welds between
combinaticns of (a) carbon or low alloy steels to high alloy.
stcels, (b) carbon or low alloy steels to high nickel alloys,
and (c) high alloy steel to high nickel alloys are included.

Lode Relief Request

Pursuant to 10CFR50.55a(g)(5)(1i1), relief is requested from
performing the inservice surface examination of the nozzle-to-safe
end and safe-end to pipe butt welds greater than 4-inch NPS on the
reactor vessel.

Proposed Altern¢tive Examination

(a) The subject welds will receive a full volume volumetric
examination from the ID surface in accordance with ASME
Section X1 and Saction IWA-2240. This will include a
45-degree refracted longitudinal wave examination for ‘hne
bottom 2/3 volume (from the ID surface). The near surface
(ID) and upper 1/3 volume will be examined with a 65-degree
refracted longitudinal weave examination.

(b) The OD surfaces shall be visually examined during the reactor
coolant system hydrostatic test, in accordance with Category
B-P, Table IWB-2500-1.

(c) Inservice system leakage tests will be performed per Category
B-P, IWB-2500-1.

Licensee’'s Bas,s fur Requesting Relief

The Millstone Unit 3 reactor vessel is a four-loop PWR. There
are eight nozzle-to-safe ends and eight safe-end to pipe butt welds
for Items B5.10 and B9.11 in the inservice inspection program. The
purpose of this relief is to perform a full volumetric ultrasonic
examinatior in lieu of a surface examination in order to reduce
exposure.

The ultrasonic examination of these welds will be performed
from the 1D surface using the remote immersion method. NNECO
believes that any failure of the weld will be induced from the ID
surface and that the ultrasonic examination from this surface shall
be sufficient to detect any indications.
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NNECO believes that the proposed ultrasonic «-am nation is
adequate to detect flaws in the listed items. NNECO welieves that
the ultrasonic examination will assist in reducing th: exposure
rates, without losing the ability to detect flaws in .he reactor
vessel nozzle-to-safe end and safe-end to pipe welds.

Evaluation

The Ticensee has proposed to eliminate the surface examination
but expand the required volumetric examination to cover 100% Jf the
weld, This expanded volume would cover the cross-section bounded
by ACFEDB shown in Figure IWB-2500-8 of the 1983 Edition, Summer
1983 Addenda, and the examination would be conducted from the
inside diameter. This alternative volumetric examination from the
inside diameter is not, however, sufficient in itself to provide
the degree of assurance necessary that outside diameter (0D) flaws
will Le detected. The increase in safety achieved by performing
the required surface examination, or an equivalent alternative,
outweighs the irpracticalities cited by the licensee.

The licensee should either (1) demonstrate by the next
refueling outage that 0D flaws can be detected using tha proposed
alternative 'olumetric examination or (2) perform the vurface
examination as required during the next refueling outage. If the
licensee chooses the first option, he should clearly demonstrate
that the actual procedure and instrumeni that would be used in the
examination would detect OD flaws in the existing ~onfiguration.
Relief from the surface examination should be granted for the
subject welds only if either of the conditions above is met.

Lonclusions and Recommendations

Based on the above evaluation, it is concluded that interim
relief should be granted but only if the licensee meets either of
the following conditiuns:

(a) Demonstrates by the next refueling outage that the actual
precedire and instrument used in the proposed examination
woult etect OD flaws in the existing configuration.

(b) Performs the surface examination equirement during the next
refueling outage.

References

Reference 22.
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3.1.3.2 Relief Request IR-10, Centrifugally Cast Stainless Steel (CCSS)
Component-to Fitting Welds. Category B-J. Item 89.1]

Code Requirement

For circumferential welds and intersecting longitudinal welds
in pipe of nominal pipe size 4 in., and greater, surface plus
volumetric examinations shall be performed in accordance with
Figure IWB-2500-8 over essentially 100% of the weld length during
each inspection interval. The examinations shall inciude the
following:

(a; A1l terminal ends in each pipe or branch run connected to
vessels,

(b) A1l terminal ends and joints in ea~* ~ipe or branch run
connected to other components whe:. .ne stress levels exceed
the foilowing Yimits under 12ads associated with specific
seismic events and operational conditions.

(1) primary plus secondary stress intensity of 2.4S, for
ferritic steel and 2ustenitic steel, and

(2) cumulative usage factor U of 0.4,
(c) A1l dissimilar metal welds between combinations of

(a) carbon or low allow steels to high al .y steels;
(b) carbon or low alloy steels to high n.c«el alloys, and
(c¢) high allvy steels to high nickel alloys.

(d) Additional piping welds so that the total number of circum-
ferential butt welds selected for examination equals 25% of
the circumferential butt welds in the reactor coolant piping
system, This total does not include welds excluded by
IWB-1220. These additional welds may be located in one loop
(one loop is currently defined for both PWR and BWR plants in
the 1977 Edition).

For welds in carbon or low alloy steels, only those welds
showing reportable preservice transverse indications need be
examined for transverse reflectors.

Lode Relief Request

Pursuant to 10CFR50.55(a)(g)(5)(1i1), relief is requested from
performing the inservice volumetric examination of the inaccessible
portion: of welds LP4-EC-2-SW-B, RCS-20-FW-37, RCS-20-FW-38, and
RCS-20-FW-38.
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proposed alternative examination, along with the Code required
svrface examination and hydrostatic and system pressure tests, will
provide necessary assurance of structural reliability. Therefore,
relief is recommended as requested.

References

Reference 22.
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3.1.3.3 Relief Reguest IR-11, Pressure Retaining Weld in Class 1 Piping,
- B94U

Lode Requirement

For circumferential and intersecting longitudinal welds in
pip2 of nominal pipe size 4 in. and greater, surface plus volu-
metric examinations shall be performed in accordance with Figure
IWB-2E500-8 over essentially 100% of the weld length during each
inspection interval., The examination shall include the following:

(a) ATl terminal ends in each pipe or branch run connected tr
vessels.

(b) A1l terminal ends and joints in each pipe or branch run
connected to other componerts where the stress levels exceed
the following 1imits under loads associated with specific
seismic events and operational conditions.

(1) primary plus secondary stress intensity of 2.4S, for
tferritic steel and austenitic steel, and

(2) cumulative usage factor U of 0.4. P
(¢) ANl dissimilar metal welds between combinations of

(1) carbon or low allow steels to high alloy steels;
(2) carbon or low alloy steels to high nickel alloys; and
(3) high alloy steels toc high nickel alloys.

(d) Additional piping welds so that the total number of circum-
ferential butt welds selected for examination equals 25% of
the circumferential butt welds in the reactor coolant piping
system. This total does not include welds excluded by IWB-
1220, These additional welds may be Yocated in one loop (one
loop is currently defined for both PR and BWR plants in the
1977 Edition).

For weids in carbon or low alloy steels, only those welds

showing reportable preservice transverse indications need be
examined for transverse reflectors.

Code Relief Request
Pursuant to 10 CFR 50.55a(g)(2)(iii), relief is requested from

performing th2 inservice volumetric examination of - he inaccessible
portion of nue 8-in, Class 1 piping weld, SIL-6-6-SW-B.
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Ereypsed Alternative Examination

P e subject weld will receive both a volumetric and surface
examination on the accessible portions inservice in accordance
with ASME Section X1 (IWB-2500-1).

B. An inservice hydrostatic test will be conducted successfully
on the Class 1 Preservice Boundary, of which this weld is a
part thereof, per IWB-2500-1 requirements.

C. Inservice System Leakage Tests will be performed per Categtry
B-P, IWB-2500. Any advances in UT technology will be
evaluated to determine its application for achieving maximum
volume coverage and results,

Licensee's Basis for Requesting Relief

Permanent structural interferences prohibit 100% volumetric
examination coverage of the Code Required Volume (CRV). Relief is
therefore requested from perferming inservice examinations on the
inaccessible portions of the volume required. The subject weld
received both volumetric examination by radiography and surface
examinations during fabrication irn accordance with ASME Section I11I
requirements., Having met these requirements, adequate assurance of
the structural integrity of the subject weld is provided.

Evaluation

Along with Relief Request IR-11 in the October 19, 1988, (22)
submittal, the licunsee provided a table which indicates the weld
identification number for the weld for which relief is requested,
details the structural interference, and indicates the estimated
percentage of the Code volumetric examination that can be
completed. The licensee has estimated that 90.5% of the Code-
required volume can be examined using 45-degree examination angle
with the 3/? Vee shear technique. The proposed limited ultrasonic
examination, along with the required surface examination to the
maximum extent practical and the hydrostatic and system pressure
tests, will provide necessary assurance of structural reliability.

Conclusions and Recommendations

Based on the above evaluation, it is concluded that the Code
requirements are impractical. It is further concluded that the
proposed alternative examination, along with the Code-required
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3.1.4

3.1.4.1

Pump and Valve Pressure Boundary

Relief Request IR-4, Internal Surfaces of Pump Casings and Valve

Code Requirement
ltem Bl2.20

The internal surfaces of at least one pump in each group of
pumps performing similar functions in the system (e.g., recircu-
lating coolant pumps) shall be visually examined (VT-3) during each
inspection interval., The examination may be performed on the same
pump selected for volumetric examination of welds. The examina-
?ations1may be performed at or near the end of the inspection

nterval,

llem B12.40

The internal surfaces of at least one valve in each group
of valves with the same construction design (e.g., globe, gate,
or check valve) and manufacturing method that perform similar
functions that exceed 4 -in. diameter in the system (e.g.,
containment isolation and system overpressure protection) shall
be visually examined (VT-3) during each inspection interval.
The examination may be performed on the same valve selected for
volumetric - amination of welds. The examinations may be per-
formed at or near the end of the inspection interval.

Code Relief Request

Pursuant to 10 CFR 50.55a(g)(5)(111), relief is requested from
performing an inservice visual examination (V7-3) on the pumps and
valves listed in relief request IR-4.

Proposed Alternative Examination

Class 1 pumps and valves wi'l receive a visual examination
(VT-3) when they are disassembled for maintenance or purposes other
than ISI.
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R GhBants dus b ing Relief

For the reactor coolant pump casings and 35 valve bodies
in the reactor coolant, pressurizer, safety injection, and residual
heat removal systems, relief is requested from disassenbly of an
operable valve or pump for the performance of an inservice visual
examination (VT7-3).

The requirement to disassemble an operable valve or pump for
the sole purpose of performing a visual examination (V7-3) of the
internal pressure-retaining boundary is impractical and not
commensurate with the increased safety achieved by this inspection.
To disassemble these items would provide a very small potential for
increasing plant safety margins with a disproportionate impact on
exrenditures of plant manpower and resources.

Class 1 valves and pumps are subjected to numerous types of
nondestructive testing in accordance with ASME Section 11l and a
rigorous quality assurance program during all stages of fabrica-
tion, storage, and installation. These valves .nd pumps have been
found acceptable by the manufacturer, the ASME Authorized Nuclear
Inspector, and Northeast Utilities’ Quality Assurance.

Evaluation

The visual examination is to determine whether unanticipated
severe degradation of the casing is occurring due to phenomena such
as erosion, corrosion, or cracking. However, previous experience
during examinations of pumps at other plants has not shown any
significent degradation of casings.

Disassembly of large valves to the degree necessary to examine
the intzrnal pressure-retaining surtaces is a major effort, which
may inve ;2 large personnel exposures. To do this disassembly
so'aly to gerfcrm a visual examination of the internal body is
impractical.

A list of all Class 1 pumps and valves has been provided
with relief request IR-4, Although not all are required to be
inspected, & significant number o require disassembly and
inspection. The licensee has committed to the concept of visual
examination if the pump or valve is disassembled for maintenance.
The visual examination specified is to determine whether anti-
cipated severe degradation of the body is occurring due to
phenomena such as erosion or corrosion.

The alternate tests proposed by the licensee, along with
visual examination for leakage during system pressure tests under
Category B-P and neriodic testing of pumps and valves in accordance
with INP and IWV, will provide an adequate level of safety.
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Lonclusions and Recommendations

Based on the above evaluation, it is concluded that for the
examinations discussed above, the Code requirements are imprac-
tical. It is further concluded that the proposed examinations,
along with the Code-required hydrostatic and system pressure tests
and pump and valve testing required by IWP and IWV, will provide
necessary assurance of structural reliability. Therefore, relief
is recommended a5 requested.

Refecences

References 17 and 22.
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3.2
3.2.1

3.2.1.1

CLASS 2 COMPONENTS

Pressure Vessels and Heat Exchangers

Exchanger, Category C-A, Item C].10

Lode Pequirement

Essentially 100% of the shell circumferential welds at gross
structural discontinuities shall be volumetrically examined in
accordance with Figure IWC-2500-1 during each inspection interval.
A gross structural discontinuity is defined in NB-3213.2. Examples
are junctions between shells of different thicknesses, cylindrical
shell-to-conical shell junctions, and shell- (or head)-to-flange
welds, and head-to-shel]l welds. For multiple vessels with similar
design, size, and service (such as steam generators and heat
exchangers), the required examinations may be limited to one
vessel or distributed among the vessels.

Lode Relief Request

Pursuant to 10CFR50.50(a)(g)(5)(i11), relief is requested from
performing the inservice volumetric examination of the inaccessible
portion of the subject vessel weld.

Proposed Alternative Examination

(a) The subject weld will receive a volumetric examination on the
accessible portion in accordance with Section XI (IWC-2500-1).

(b) The inaccessible area of the subject weld is accessible to a
surface examination and will receive a 1iquid penetrant exami-
nation in accordance with Section XI, IWC-2500-1.

(c) An inservice nydrostatic test will be ccnducted on the Class 2
pressure boundary of which these welds are a part thereof
(IWC-2500-1).

(d) Inservice system leakage tests will be performed per Category
C-H, INC-2500-1.



Licensee's Basis for Requesting Relief
Geometric configuration and permanent obstructions affected
the referenced weld from performing a 100% volumetric examination.

The subject weld received both volumetric examination by
radiography and surface examinations during fabrication, in accor-
dance with ASME Section 111 requirements which provide adequate
assurance of the structural integrity of the welds.

Evaluation

As shown on a sketch provided with Relief Request IR-14,
pipe-to-vessel weld reinforcing saddle plates adjacent to the
shell-to-flange weld restrict ultrasonic examination on 25-1/2
inches of the required length. The licensee has proposed to
perform an ultrasonic examination on the accessible portion of
the weld along with a surface examination on that portion not
accessible to uitrasonic examination. The proposed alternative
examination, along with the Code-required hydrostatic and system
pressure tests, will provide necessary assurance of structura)
reliability.

Basc i on the above evaluation, it is concluded that for the
shell-to-flange weld discussed above, the Code requirements are
impractical. It is further concluded that the proposed alternative

examination will provide necessary assurance of structural reli-
ability. Therefore, relief is recommended as requested.

References

Reference 22.
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Reliet Reguest IR-7. rull Penetration Nozzle-to-Vessel Welds in the

Secondary Side of the Steam Generators, Category (-8, Item (7.21

Code Requirements

The nozzle-to-shell (or head) weids of all nozzles in vessels
over 1/2 in. in nominal thickness at terminal ends of piping runs
shall be surface and volumetrically examined in accordance with
Figure IWC-2500-4(a) or (b) during each inspection interval.
Terminal ends include nozzles welded tec or integrally cast in
vessels that connect to piping runs (manways and handholes are
excluded). Only those piping runs selected for examination under
Examination Category C-F are included.

Lode Relief Renuest

Pursuent to 10CFR50.55a(g)(5)(ii1), relier is requested from
performing the inservice volumetric and surface examination and
surface examination of the inaccessible portions of the subject
vessel welds.

Proposed Alternative Examination

(a) The subject welds will receive a volumetric and surface

examination on the accessible areas in accordance with Section
XI (IwWC-2500-1).

(b) A hydrestatic test will be conducted on the Class 2 pressure

bouncary, per Category C-H, of which these welds are part
thereof (IWC-2500-1).

(c) Inservice system leakage tests will be performed per Category
C-H, IWC-2500-1.

Licensee's Basis for Requesting Relief

Permanent obstructions limited the volumetric and surface
examination of the following listed welds. Examination data sheets
and limtation sketches depict the affected areas. Relief is

therefore requested on complying with the 100% WRV coverage of the
welds.




Steam Generators:

Required Volume

MWeld Examination Not Examinable
03-003-SW-R S/6 A Ut 12%
MT 19%
03-003-SW-T £/G A ut 16%
MT 0%

Permanent obstructions--permarent mcunted insulation supports for
the subject generator restricted scanrc.

Evalyation

It is agreed that the l1imitations noted by the licensee could
1imit the examinations performed on these welds. Sketches have
been provided that detail the impracticality of performing the
required examinations. The licensee has evaluated al’ available
ultrasonic testing techniques and has found them to be impractical
for performing these examinations. The licensee has additionally
agreed to keep up with and use the most up-to-date ultrasonic
technology available for these examinations. The proposed
examination to the maximum extent practical, along with tha
Code-required hydrostatic and system oressure tests, provide
necessary assurance of structural reliability for this interval.

Conclusions and Recommendatiyns

Based on the above ¢ aluation, it is concluded that for the
welds discussed above, ine Code requirements are impractical. It
is further concluded that the proposed alternative examination,
along with the Code-required hydrostatic and system pressure
tests, will provide necessary assurance of structural reliability.
Therefore, relief is recommended as requested.

References

Referznce 22.



3.2.2

Piping Pressure Boundary

3.2.2.1 Relief Reguest IR-13., Integrally Welded Attachments for Piping,

Category C-C, Ttem (3.20

Lode Reguirements

The weld joints for integrally welded attachments to piping
shall be surface examined over essentially 100% of their lengths
in accordance with Figure IWC-2500-5 during the first interval.
Examination is limited to those integrally welded .ttachments that
meet the following conditions: (a) the attachment is on the outside
surface of the pressure-retaining component; (b) the attachment
provides component support as derined in NF-1110; (¢) the attacn-
ment base material design thickness is 3/4-inch or greater; and
(d) the attachment weld joins the attachment either directly to
the surface of the component or to an integrally cast or forged
attachment to the component. Examinations are also limited to
attachments of those components required to be examined under
Examination Categories C-F and C-G.

Code Relief Request

Pursuant to 10CHR50.55a(g)(5)(111), relief is requested from
performing the surface examination of the inaccessible portions of
the subject weld.

Proposed Alternative Examination

{a) The subject welds will receive a surface examination on the
:;cess1b1e poriians in accordance with Section XI (IWC-2500-

(b) An inservice hydrostatic test will be conducted on the Class 2
ggggs?ye boundary of which these welds are part thereof (IWC-

(c) Isservice system leakage tests will be performed per Category
C-H, INC-2500-1.

Licensee’s Basis for Requesting Relief

Permanent obstruction limited the surface examination of the
above listed weld. The examination data sheet depicts the affected
areas. Relief is therefore requested on complying with the 100%
weld required volume (WRV) coverage of this weld.
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3.2.3

3.2.4

- -y .

Access to this welu allowed examination of essentially 100% of
the weld volume. The heat affected zone for each welded attachment
was partially inaccessible due to the snug fit of the pipe clamp
about the pipe.

Evaluation

Peld No. 3-SIL-4-PSR 040 consists of eight pipe lugs that fit
snug against a pipe clamp as shown on Drawirng No. 25212-20865.
Three of the four sides of the pipe lugs are accessible for surface
examination, the side against the pipe clamp being not accessible.

The licensee calls the clamp a "permanent obstruction" in his
basis for requesting relief; it is therefore assumed that the pipe
clamp cannot be removed without great difficulty. Surface exami-
nation of three of the rour sides of the subject 1ug-to-pipe welds
would detect a service induced crack before f2ilure occurred.
Therefore, relief is recommended as requested.

Conclusions and Recommendations

Based on the above evaluation, it is concluded that for the
integrally welded attachments discussed above, the Code require-
ments are impractical. It is further concluded that the proposed
alternative examination will provide necessary assurance of
structural reliability., Therefore, relief is recommended as
requested.

References

Referenca 22.

Pump Pressure Boundary

No relief requests.

Valve Pressure Boundary

No relief requests.
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3.3

3.4

3.5

3.6

CLASS 3 COMPONENTS

No relief requests.

COMPONENT SUPPORTS

No relief requests.

PRESSURE TESTS

No relief requests.

GENERAL

No relief requests.
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15,

16,

37

18,

19,

20.

21,

22.

23.

24.

25,

J. F. Opeka (NNECo) to B. J. Youngblood (NRC), September 30, 1985;
preservice inspection of piping w2lds in the break exclusion area.

J. F. Opeka (NNECo) to V. S. Noonan (NRC), April 1, 1986; revised
preservice inspection relief requests PR-4 and PR-12 identifying
additional welds requiring relief.

J. F. Opeka (NNECo) to V. S. Noonan (NRC), May 22, 1986: " <t interval
inservice insrection program.

E. J. Mroczka (NNECo) to NRC, March 18, 1987; request for relief from
1nser¥ice inspection requirements for integrally welded attachments to
vessels.

E. J. Mroczka (NNECo) to NRC, August S5, 1988; revised request for
relief from inservice inspection requirements for integrally walded
attachments to vessels.

J. F. Stolz (NRC) to E. J. Mroczka (NNECo), September 21, 1988; Safety
Evaluation of rzlief request from inservice inspection reanirements for
integrally welded attachments to vessels.

D. K. Jaffe (NRC) to E. J. Mroczka (NNECo), muy.st 16, 1988; request
for additional information an the inservice inspection program.

E. J. Mroczka (NNECo) to NRC, October 19, 1988; response to request for
additional information, revised inservice inspection program attached.

J. F. Opeka (NNECo) to S. D. Ebneter (NiC), April 27, 1986; licensee's
interpreta*ion of 10 CFR 50.55a(g)(4)(iv) and clarification of use of
the ASME 1983 Edition, Summer 1983 Addenda Code for the first interval
at Millstone 3.

NRC Memo, C. Y. Cheny and L. B. March to J. P, Durr, August 10, 1987;
review of licentze's interpretation of 10 CFR 5C.55a(g)(4)(iv) in
lpp1y1n$ the ASME 1983 Edition, Summer 1983 Addenda Code to the first
interval inservice inspection program for Millstone 3.

E. J. Mroczka (NNECo) to NRC, December 1, 1988; thermal fatigue
mechanisms in steam generator and pressurizer nozzles.
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A.1.1.4 Head-to-Flange Weld, Item B1.40

Essentially 100% of the length of the head-to-flange weld shall be
volumetrically and surface examined in accordance with Figure IWB-2500-5
durin? the first inspection interval. If the examinations are conducted from
the flange face, the remaining examination required to be conducted from the
vessel wall may be performed at or near the end of each inspection interval.

A.1.1.5 Repair Welds, Item B1.50
A.1.1,5.1 Repair Welds in the Beltline Region, Item B1.51]

A1l base m~tal weld repair areas in the beltline region where repair depth
exceeds 10% nominal of the vessel wall shall be volumetrically examined in
accordance with Figures IWB-2500-1 and -2 during the first inspection
interval. Examinations may be performed at or near the end of the interval.
The beltline region extends for the length of the vessel thermal shield, or in
the absence of a thermal shield, the effective length of reactor fuel
elements. If the location of ~he repair is nct positively and accurately
known, then the individual shell plate, forging, or shell course containing
the repair shall be included.

A.1.2 CATEGORY B-B, PRESSURE-RETAINING WELDS IN VESSELS OTHER THAN
REACTOR VESSELS

A.1.2.1 Shell-to-Head Welds in Pressurizer, Item B2.10

A.1.2.1.1 Circumferential Shell-to-Head Welds, Item B2.11

A1l circumferential shell-to-head welds in the pressurizer as shown in
Figure IWB-2500-20(a) shail be volumetrically examined in accordance with
Figure IWB-2500-1 over essentially 100% of their length during the first
inspection interval.

A.1.2.1.2 Longitudinal Shell Weld, Item B2.12
One foot of all selected longitudinal shell welds in the pressurizer
intersecting the examined circur *erential shell-to-head weld as shown in

Figure IWB-2500-20(a) shall be volumetrically examined in accordance with
Figure IWB-2500-2 during the first inspection interval.

A.1.2.2 Head Welds in Pressurizer Vessels, Item B2.20

A.1.2.2.1 Circumferential and Meridional Head Welds, Items B2.21 and B2.22
A1l circumferential and meridional head welds in the pressurizer shall be

volumetrically examined in accordance with Figure IWB-2500-3 over essentially
100% of their lengths during the first inspection interval.
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A.1.2.3 Head Welds in the Primary Side of the Steam Generators, Item B2.30
A.1.2.3.1 Circumferential and Meridional Head Welds, Items B2.31 and B2.32

A11 circumferential and meridional head welds in the primary side of the
steam generators as shown in Figure IWB-2500-20(c) shall be volumetrically
examined in accordance with Figure IWB-2500-3 over essentially 100% of their
Tength during the first inspection interval.

A.1.2.4 Tubesheet-to-Head Weld, ltem B2.40

The tubesheet-to-head weld in the primary side of the steam generators
shall be volumetrically examined in accordance with Figure IWB-2500-6 over
essentially 100% of its length during the first inspection interval,

A.1.2.5 Head and Shell Welds in the Primary Side of the Heat Exchangers,
ltem B2.50

A.1.2.5.1 Circumferential and Meridional Head Welds, Items B2.51 and B2.52

A1l c¢ircumferential and meridional head welds in the primary side of the
heat exchangers as shown in Figure IWB-2500-20(e) shall be volumetrically
examined in accordance with Figures IWB-2500-1 and -3 for circumferential
welds and Figure IWB-2500-3 for meridicnal welds over essentially 100% of
their length during the first inspection interval.

A.1.2.5.2 Tubesheet-to-Head Welds, Item B2.60

The tubesheet-to-head welds as shown in Figure IWB-2500-20(g) shall be
volumetrically examined in accordance with Figure IWB-2500-6 over essentially
100% of their length during the first interval.

A.1.2.5.3 Longitudinal Shell Welds, Item B2.70

Cne foot of all longitudinal welds in the primary side of the heat
exchangers intersecting the examined circumferential tubesheet-to-shell weld
at each end of the heat exchanger as shown in Figure IWB-2500-20(g) shall be
volumetrically examined in accordance with Figure IWB-2500-2 during the first
inspection interval,

A.1.2.5.4 Tubesheet-to-Shell Welds, Item B2.80

The tubesheet-to-shell welds at each end of the heat exchanger as shown
in Figure IWB-2500-20{g) shall be volumetrically examined in accordance with
Figure %NB-ZSOO-G over essentially 100% of their length during the first
interval.
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A.1.3  CATEGORY B-D, FULL PENETRATION WELDS OF NOZZLES IN VESSELS
(INSPECTION PROGRAM B)

A.1.3.1 Reactor Vessel Nozzle-to-Vessel Welds, Items B3.90 and B3.100

A1l nozzle-to-vessel welds and inside radius sections in the reactor
vessel shall be volumetrically examined in accordance with Figure IWB-
2500-7(a) through (d) during the first inte~val of operation. Examinations
shall include nozzles with full penetration welds to vessel shell (or head)
and integrally cast nozzles, but exclude manwavs and handholes either
welded to or integrally cast in vessel. At least 25% but not more than 50%
(credited) of the nozzles shall be examined by the end of the first inspection
period and the remainder by the end of the inspection interval. If examina-
tions are conducted from inside the component and the nozzle weld is examined
by straighl beam ultrasonic method from the nozzle bore, the remaining
examinations required to be conducted from the shell inside diameter may be
performed at or near the end of each inspection interval.

A.1.3.2 Pressurizer Nozzle-to-Vessel Welds, Items B3.110 and B3.12C

11 nozzie-to-vessel welds and inside radius sections in the pressurizer
shall be volumetrically examined in accordance with Figure IWB-2500-7(a)
through (d) during the first interval of operation. Examinations shall
include nozzles with full penetration welds to vessel shell (or head) and
integrally cast nozzles, but exclude manways and handholes either welded to
or integrally cast in vessel. At least 25% but not more than 50% (credited)
of the nozzles shall be examined by the end of the first inspection period
and the remainder by the end of the inspection interval. 1f examinations are
conducted from inside the component and the nozzle weld is examined by
straight beam ultrasonic method from the nozzle bore, the remaining exami-
nations required to be conducted from the shell inside diameter may be
performed at or near the end of each inspection interval.

A.1.3.3 Steam Generator Nozzle-to-Vessel Welds, Items B3.130 and B3.140

A1l nozzle-to-vessel welds and inside radius sections in the steam
generator shall be volumetrically examined in accordance with Figure IWB-
2500-7(a) through (d) during the first interval of operation. Examinations
shall include nozzles with full penetration welds to vessel shell (or head)
and integrally cast nozzles, but exclude manways and handholes either welded
to or integrally cast in vessel., At least 25% but not more than 50% of the
nozzles shall be oxamined by the end of tne first inspection period and the
remainder by the end of the inspection interval. If examinations are con-
ducted from inside the component and the nozzle weld is examined by straight
beam ultrasonic method from the nozzle bore, the remaining examinations
required to be conducted from the shell inside diameter may be performed at
or near the end of each inspection interval.
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between combinations of (a) carbon or low alloy steels to high alloy steel,
(b) carbon or low alloy steel to high nickel alloys, and (c¢) high alloy steel
to high nicke! alloys are included.

A.1.5.6 Pressyrizer Nozzle-to-Safe End Socket Welds, Item BS.60

The surfaces of all noz.le-to-safe end socket welds in the pressurizer
shall be examined in accordance with Figure IWB-2500-8 during the first
inspection interval. Dissimilar metal welds between combinations of (a)
carbon or low alloy steels to high alloy steel, (b) carbon or low alloy steel
to ?1gh nickel alloys, and (c) high alloy steel to high nickel alloys are
included.

A.1.5.7 Steam Generator Nozzle-to-Safe End Butt Welds, Item B5.70

A1l nozzle-to-safe end butt welds in nominal pipe size 4 in. and greater
in the pressurizer shall be surface and volumetrically examined in accordance
with Figure IWB-2500-8 during the first inspection interval. Dissimilar metal
welds between combinations of (a) carbon or low alloy steels to high alloy
steel, (b) carbon or low alloy steel to high nickel alloys, and (c) high alloy
steel to high nickel alloys are included.

A.1.5.8 Steam Generator Nozzle-to-Safe End Butt Welds, Item B5.80

The surfaces of ail nozzle-to-safe end butt welds in nominal pipe size
less than 4 in. ‘2 the pressurizer shall be examined in accordance with Figure
IWB-2500-8 durirg the first inspection interval. Dissimilar metal welds
between combinacions of (a) carbon or low alloy steels to high alloy steel,
(b) carbon or "ow alloy steel to high nickel alloys, and (c¢) high alloy steel
to high nicke1 alloys are included.

A.1.5.9 Steam Generator Nozzle-to-Safe End Socket Welds, Item BS.90

The surfaces of all nozzle-to-safe end socket welds in the steam generator
shall be examined in accordance with Figure IWB-2500-8 during the first
inspection interval. Dissimilar metal welds between combinations of (a)
carbon or low alloy steels to high alloy steel, (b) carbon or low alloy steel
to ?1ghdn1cke1 alloys, and (c¢) high alloy steel to high nickel alloys are
included.

A.1.5.10 Heat Exchanger Nozzle-to-Safe End Butt Welds. Item 85.100

A1l nozzle-to-safe end butt welds in nominal pipe size * in. and greater
in the heat exchangers shall be surface and volumeirically examined in
accordance with Figure IWB-2500-8 during the first inspection interval.
Dissimilar metal welds between combinations of (a) carbon or low alloy steels
to high alloy steel, (b) carbon or low alloy steel to high nickel alloys, and
(c) high alloy steel to high nickel alloys are included.
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A.1.5.11 Heat Exchanger Nozzle-to-Safe £nd Butt Welds, Item B5.110

The surfaces of all nozzle-to-safe end butt welds in nominal pipe size
less than 4 in, in the heat exchangeers shall be examined in accordance with
Fi?ure IWB-2500-8 during the first inspection interval., Dissimilar metal
welds between combinations of (a) carbon or low alloy steels to high alloy
steel, (b) carbon or low alloy steel to high nickel alloys, and (¢) high alloy
steel to high nickel alloys are included.

A.1.5.12 Heat Exchanger Nozzle-to-Safe End Socket Welds, Item B5.120

The surfaces of all nozzle-to-safe end socket welds in the heat exchangers
shall be examined in accordance with Figure IWB-2500-8 during the first
inspection interval. Dissimilar metal welds between combinations of (a)
carbon or low alloy steels to high alloy steel, (b) carbon or low alloy steel
to ?1ghdnicke1 alloys, and (c) high alloy steel to high nickel alloys are
included.

A.1.5.13 Piping Dissimilar Metal End Butt Welds, Item BS 130

A1l dissimilar metal butt welds in piping 4 in. and greater shall be
surface and volumetrically examined in accordance with Figure IWB-2500-8
during the first inspection interval. For reactor vessel nozzle safe ends,
the examinations may be performed coincident with the vessel nozzle examina-
tions required by Examination Category B-D. Dissimilar metal welds between
combinations of (a) carbon or low alloy steels to high alloy steel, (b) carbon
or low alloy steel to high nickel alloys, and (c) high alloy steel to high
nickel alloys are included.

A.1.5.14 Piping Dissimilar Metal Butt Welds, Item BS.140

The surfaces of all dissimilar metal butt welds in piping less than
4 in. shall be examined in accordance with Figure IWB-2500-8 during the first
inspection interval. For reactor vessel nozzle safe ends, the exaninations
may be performed coincident with the vessel nozzle examinations required by
Examination Category B-D. Dissimilar metal welds between combinations of
(a) carbon or low alloy steels to high alloy steel, (b) carbon or low alloy
steel tg high nickel alloys, and (c) high alloy steel to high nickel alloys
are included.

A.1.5.15 Piping Dissimilar Metal Socket Welds, Item BS5.150

The surfaces of all dissimilar meta)l socket welds in piping shall be
examined in accordance with Figure IWB-2500-8 during the first inspection
interval. For reactor vessel nozzle safe ends, the examinations may be
performed coincident with the vessel nrzzle examinations required by
Examination Category B-D. Dissimilar metal welds between combinations of
(a) carbon or low alloy steels to high alloy steel, (b) carbon or low alloy
steel to high nickel alloys, and (c) high alloy steel to high nickel alloys
are included.
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A.1.6  CATEGORY B-G-1, PRESSURE-RETAINING BOLTING LARGER THAN 2 INCHES
IN DIAMETER

A.1.6.1 Reactor Closure Head Nuts, Item B6.]0

The surfaces of all reactor closure head nuts larger than 2 in. 1in
diameter shall be examined during the first inspection interval. Bolting
may be examined (a) in place under tension, (b) when the connection is
disassembled, or (c) when the bolting is removed. Examinations may be
performed at or neer the end of the inspection interval.

A.1.6.2 Reactor Closyre Studs, in Placed or When Removed, Items 86.20
and £6.30

A1l closure studs in the reactor vessel larger than 2 in. in diameter
shall be volumetrically examined in accordance with Figure IWB-2500-12 during
the first inspection interval. A surface examination is also required when
the studs are removed. Examinations may be performed at or near the end of
the inspection interval.

A.1.6.3 Threads in the Flange in the Reactor Vessel, Item B6.40

A1l threads in the flange in the reactor vessel shall be volumetrically
examined in accordance with Figure IWB-2500-12 durin? the first inspection
interval, Examination includes threads in base metal and is required only
when the connection is disassembled. Examinations may be performed at or near
the end of the inspection interval.

A.1.6.4 Reactor Closure Washers and Bushings, Item B6.50

The surfaces of all closure washers and bushings on bolting larger than
2 in. in diameter in the reactor vessel shall be visually examined (VT-1)
during the first inspection interval. Bushings in base material of flanges
are required to be examined only when the connections are disassembled;
bushings may be may be examined in place. The examinations may be performed
at or near the end of the inspection interval.

A.1.6.5 Pressurizer Bolts, Studs. and Flange Surfaces, Items B6.60
and £6.70

Al bolts and studs larger than 2 in. in diameter in the pressurizer shall
be volumetrically examined in accordance with Figure IWB-2500-12 during the
first inspection interval. Bolting m*y be examined (2) in place under
tension, (b) when the connection is disassembled, or (c) when the bolting is
removed. The flange surfaces shall also be visually examined (VT-1) when the
connection is disassembled. The examination includes 1 in. of the annular
surface surrounding each stud. Examinations may be performed at or near the
end of the inspection interval,
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A.1.6.6 Pressyrizer Nuts, Bushings, and Washers, Item B6, 80

The surfaces of a1l nuts, bushings, and washers on bolting larger than

2 in, in diameter shall be visually examined (V7-1) during the first inspec-
tion interval. Bushings in the base material of flanges are required to be
examined only when the connections are disassembled; bushings may be inspected
in place. Bolting may be examined (a) in place under tension, (b) when the
connection is disassembled, or (¢) when the bolting is removed. Bushings and
threads in base material of flanges are required to be examined only when the
connections are disassembied. Examinations may be performed at or near the
end of the inspection interval.

Ad.6.7 W@MMmmww

A1l bolts and studs larger than 2 in. in diameter in steam generators
shall be volumetrically examined in accordance with Figure IWB- 2500-12 during
the first inspection interval. Bolting may be examined (a) in place under
tension, (b) when the connection is disassembled, or (¢) when the bolting is
removed. The flange surfaces shall also be visually examined (VT-1) when the
connection is disassembled. The examination includes 1 in. of the annular
surface surrounding each stud. Examinations may be performed at or near the
end of the inspection interval.

A.1.6.8 Nuts, Bushings, and Washers in Steam Generators, Item B6.110

The surfaces of all nuts, bushings, and washers in bolting larger than
2 in. in diameter in steam generators shall be visually examined {VT-1) during
the first inspection intervai. Bushings in the base material of flanges are
required to be examined only when the connections are disassembled; bushings
may be inspected in place. Bolting may be examined (a) in place under
tension, (b) when the connection is disassembled, or (c) when the bolting is
removed. Bushings and threads in base materials of flanges are required to be
examined only when the connections are disassembled. Examinations may be
performed at or near the end of the inspection interval.

A.1.6.9 Bolts, Studs, and Flange Surfaces in Heat Exchangers, Items 86.120
and B6.130

A1l bolts and studs larger than 2 in. in diameter in heat exchangers shall
be volumetrically examined in accordance with Figure IWB-2500-12 during the
first inspection interval. Bolting may be examined (a) in pla e under
tension, (b) when the connection is disassembled, or (c) when the bolting is
removed. The flange surfaces shall also be visually examinec (VT-1) when the
connection is disassembled. The examinaiion includes 1 in. of the annular
surface surrounding each stud. Examinations may be performed at or near the
end of the inspection interval. Examirations are limited to bolts and studs
on components selected for examination under Examination Categories B-B, B-J,
B-L-1, and B-M-1, as applicable.
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A.1.6.14 Nuts, Bushings, and Washers in Pumps, Item B6,200

The surfaces of all nuts, bushings, and washers in bolting larger than
2 in. in diameter in pumps shall be visually examined (VT-1) during the first
inspection interval. Bushings in the base material of flanges are required
to be examined only when the connections are disassembled; bushings may be
inspected in place. Bolting may be examined (a) in place under tension,
(b) when the connection is disassembled, or (c) when the bolting is removed.
Examinations may be performed at or near the end of the inspection interval.
Examinations are limited to bolts and studs on components selected for
examination under Examination Categories B-B, B-J, B-L-1, and B-M-1, as
applicable,

A.1.6.15 Bolts, Studs, and Flange Surfaces in Valves. Items B6.210 and &6.220

A1) bolts and studs larger than 2 in. in diameter in valves shall be
volumetrically examined in accordance with Figure IWB-2500-12 during the first
inspection interval. Bolting may be examined (a) in place under tension,

(b) when the connection is disassembled, or (c) when the bolting is removed.
The flarge surfaces shall also be visually examined (VT-1) when the connection
is disassembled. The examination includes 1 in. of the annular surface
surrounding each stud. Examinations may be performed at or near the end of
the inspection interval. Examinations are limited to bolts and studs on
components seiected for examination under Examination Categories B-B, B-J,
B-L-1, and B-M-1, as applicable,

A.1.6.16 Nuts, Bushings, and Washers in Valves, Item B6.230

The surfaces of all nuts, bushings, and washers on bolting larger than
2 in. in diameter in valves shall be visually examined (VT-1) during the first
inspection interval., Bushings in the base material of flanges are required
to be examined only when the connections are disassembled; bushings may be
inspected in place. Bolting may be examined (a) in place under tension,
(b) when the connection is disassembled, or (c) when the bolting is removed.
Examinations may be performed at or near the end of the inspection interval.
Examinations are limited to bolts and studs on comonents selected for
examination under Examination Categories B-B, B-J, B-L-1, and B-M-1, as
applicable.
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A.1.7 CATEGORY B-G-2, PRESSURE-RETAINING BOLTING 2 INCHES AND SMALLER
IN DIAMETER

A.1.7.1 Bolts, Studs, and Nuts in Reactor Vessel, Item B7.10

The surfaces of all bolts, studs, and nuts 2 in. or less in diameter in
the reactor vessel shall be visually examined (VT-1) during the first
inspection interval. Bolting may be examined (&) in place under tension,
(b) when the connection is disassembled, or (c) when the bolting is removed.

A.1.7.2 Bolts, Studs, and Nuts in Pressurizer, Item B7.20

The surfaces of all bolts, studs, and nuts 2 in. or less in diameter
in the pressurizer shall be visually examined (VT-1) during the first
inspection interval. Bolting may bz eoxamined (a) in place under tension,
(b) when the connection is disassembled, or (¢) when the bolting is removed.

A.1.7.3 Bolts, Studs, and Nuts in Steam Generators, Item B7.30

The surfaces of all bolts, studs, and nuts 2 in. or less in diameter
in the steam generators shall be visually examined (V7-1) during the first
inspection interval. Bolting may be examined (a) in place under tension,
(b) when the connection is disassembled, or (¢) when the bolting is removed.

A.1.7.4 Bolts, Studs, and Nuts jin Heat Exchangers, Item 87.40

The surfaces of all bolts, studs, and nuts 2 in. or less in diameter
in the heat exchangers shall be visually examined (VT7-1) during the first
inspection interval. Bolting may be examined (a) in place under tension,
(b) when the connection is disassembled, or (c) when the bolting is removed.

A.1.7.5 Bolts, Studs, and Nuts in Piping. Item B7.50

The surfaces of all bolts, studs, and nuts 2 in. or less in diameter
in piping shall be visually examined (VT-1) during the first inspection
interval. Bolting may be examined (a) in place under tension, (b) when
the connection is disassembled, or (c) when the bolting is removed.

A.1.7.6 Bolts, Studs, and Nuts in Pumps, Item B7 60

The surfaces of all bnlts, studs, and nuts 2 in. or less in diameter
in pumps shall be visually examined (VT-1) during the first inspection
interval. Belting may be examined (a) in place under tension, (b) when
the connection is disassembled, or (c) when the buiting is remcved.
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A.1.7.7 Bolts. Studs, and Nuts in Valves, ltem B7.70

The surfaces of all bolts, studs, and nuts 2 in. or less in diameter in
valves shali be visually examined {VT-1) during the first inspection interval.
Bolting mey be examined (a) in place under tension, (b) when the connection is
disassembled, or (c) when the bolting is removed.

A.1.7.8 Bolts, Studs, and Nuts in Control Rod Drive Housings. Item B7.80

The surfaces of all bolts, studs, and nuts 2 in. or ‘ess in diameter in
control rod drive housings shall be visually examined (VT-1) during the first
inspection interval when disassembled.

A.1.8 CATEGORY B-H, INTEGRAL ATTACHMENTS FOR VESSELS

A.1.8.1 Integrally Welded Attachments in Reactor Vessel, Item B8.10

The weld joints for integrally welded attachments to the reactor vessel
shall be surface or volumetrically examined as applicable over essentially
100% of their lengths in accordance with Figures IWB-2500-13, -14, and -15
during the first interval. For the configuration shown in Figure IWB-2500-
14, a volumetric examination of volume A-B-C-D from one side (B-C) uf the
circumferential weld may be performed in 1ieu of the surface examination.
Weld buildup on nozzles that is in compression under normal conditions and
provides onl; component support is excluded from examination. Examination
is Timited to those integrally welded attachments that meet the following
conditions: (a) the attachment is on the outside surface of the pressure-
retaining component; (b) the attachment provides component support as defined
in NF-1110; (c) the attachment base materiai design thickness is 5/8-in. or
greater; and (d) the attachment weld joins the attachment either directly to
tae surfa:e of the vessel, or to an integrally cast or forged attachment to
the vessel.

A.1.8.2 Integrily Welded Attachments in Pressurizer, Item B8.20

The weld joints for integrally welded attachments to the pressurizer
shall be surface or volumetrically examined as applicable over essentially
100% of their lengths in accordance with Figures IWB-2500-13, -14, and -15
during the first interval. For the configuration shown in Figure IWB-2500-14,
a volumetric examination of volume A-B-C-D from one side (B~C? of the
circumferential weld may be performed in lieu of the surface examination.
Weld buildup on nozzles that is in compression under normal conditions and
provides only component support is excluded from examination. Examination
is limited to those integrally welded attachments that meet the following
conditions: (a) the attachment is on the outside surface of the pressure-
retaining component; (b) the attachment provides component support as defined
in NF-1110; (c) the attachment base material design thickness is 5/8-in. or
greater; and (d) the attachment weld joins the attachment either directly to
the surface of the vessel, or to an iniegrally cast or forged attachment to
the vescel
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A.1.8.3 Integrally Welded Attachments in Steam Generators. Item B8 .30

The weld joints for integrally welded attachments to the steam generator
shall be surface or volumetrically examined as appiicable over essentially
100% of their lengths in accordance with Figures IWB-2500-13, -14, and -15
during the first interval. For the configuration shown in Figure IWB-2500-14,
a volumetric examination of volume A-B-C-D from one side (B-C) of the
circumferential weld may be performed in 1ieu of the surface examination.
Weld buildue on nozzles that is in compression under normal conditions and
provides only component support is excluded from examinaticn, Examination
is Timited to those integrally welded attachments that meet the following
conditions: (a) the attachment is on the outside surface of the pressure-
retainin? component; (b) the attachment provides component support as defined
in N* 1110; (c) the attachment base material design thickness is 5/8-in. or
greate) * and $d) the attachment weld joins the attachment either directly to
the surtoce of the vessel, or to an integrally cast or forged attachment to
the vessel. In the case of multiple vessels of similar design, size, and
service, the examination is limited to the attachment welds of one vessel.

A.1.8.4 [ntegrally Welded Attachments in Heat fxchangers, Item B8.40

The weld joints for integrally welded attachments to the heat exchangers
shall be surface or volumetrically examined as applicable over essontially
100% of their lengths in accordance with Figures IWE-2500-13, -14, and -15
during the first interval. For the configuration shown in Figure IWB-2500-14,
a volumetric examination of volume A-B-C-D from one side (B-Cg of the
circumferential weld may be performed in lieu of the surface examination.
Weld buildu? on nozzles that is in compression under normal conditions and
provides only component supgort is excluded from examination. Examination
is Timited to those integrally welded attachments that meet the following
conditions: (a) the attachment is on the outside surface of the pressure-
retaining component; (b) the attachment provides component support as defined
in NF-1110; (c) the attachment base material design thickness is 5/8-in. or
greater; and sd) the attachment weld joins the attachment either directly to
the surface of the vessel, or to an integrally cast or forged attachment to
the vessel. In the case of multiple vessels of similar design, size, and
service, the examination is limited to the attachment welds of one vessel.

A.1.9  CATEGORY B-J, PRESSURE-RETAINING WELDS IN PIPING

A.1.9.1 Nominal Pipe Size 4 In. and Greater, Item B9.10

A.1.9.1.1 Circumferent.al Welds, Item B9.11

For circumferential welds in pipe of nominal pipe size 4 in. and greater,
surface plus volumetric examinations shall be performed in accordance with
Figure IWB-2500-8 over essentially 100% of the weld length during each
inspection interval. The examinations shall include the following:
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All terminal ends in each pipe or branch run

A1l terminal encds and joints in each pipe or branch run connected to

ther components where the stress levels exceed the following limits
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(a) A1l terminal ends in each pipe or branch run connected to vessels.

(b) A1l terminal ends and joints in each pipe or branch run connected to
other components where the stress levels exceed the following limits
under loads associated with specific seismic <vents and operational
conditions.

(1) primary plus secondary stress intensity of 2.4Sm for ferritic
steel and austenitic steel, and

(2) cumulative usage factor U of 0.4,
(c) A1l dissimilar metc] weld:i between combinations of

(a) carbon or low alloy steels to high alloy steels;
(b) carbon or Tow alloy steels to high nickel alloys; and
(¢) high alloys steels to high nickel alloys.

(d) Additional! piping welds so that the total number of c.rcumferential
butt welds selected for examination equals 25% of the circumferential
butt welds in the reactor coolant piping system. This total does not
include welds excluded by IWB-1220. These additioral welds may be
located in cne loop (one loop is currently defined for both PHR and
BWR plants in the 1977 Edition).

A.1.9.2.2 Longitudinal Welds, Item B9.22

For longitudinal welds in pipe of nominal pipe size less than 4 in.,
surface examinations shall be performed in accordance with Figure IWB-2500-8
for at least a €1pe-d1ameter length, but not more than 12 in. of cach
longitudinal weld intersecting the circumferential welds required o be
examined by Examination Catego»ies B-F and B-J.

A.1.9.3 Branch Pipe Connection Welds, Item B9.30
A.1.9.3.1 Nominal Pipe Size 4 Inches and Greater, Item B9.31

For welds in branch connections 4 in., and greater, surface plus volumetric
examinations shall be performed in accordance with Figures IWB-2500-8, -10 and
-11 over essentially 100% of the weld length during each inspection interval.
The examinations shall include the following:

(a) A1l termina) ends in each pipe or branch run connected to vessels.
(b) A1l terminal ends and joints in each pipe or branch run connected to

other components where the stress levels exceed the following limits
under loads associated with specific seismic events and operational

conditions.
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(1) primary plus secondary stress intensity of 2.4Sm for ferritic
steel and austenitic steel, and

(2) cumulative usage factor U of 0.4.
(¢) A1l dissimilar metal welds between combinations of

(a) carbon or low alloy steels to high alloy steels;
(b) carbon or Tow alloy steels to high nickel alloys; and
(c) high alloys steels to high nickel alloys.

(d) Additional piping welds so that the total number of circumferential
butt welds selected for examination equals 25% of the circumferential
butt welds in the reactor coolant piping system. This total does not
include welds excluded by IWB-1220. These additional welds may be
located in one loop (one loop is currently defined for both PWR and
BWR plants in the 1977 Edition).

For welds in carbon or low alloy steels, oniy those welds showing
reportable preservice transverse indications need to examirad for trans-
verse reflectors.

A.1.9.3.2 Nominal Pipe Size Less Than 4 Inches, Item 82.32

For welds in branch pipe connections less than 4 in., surface
examinations shall be performed in accordance with Figures IWB-2500-9, -10,
and -11 over essentially 100% of the weld length during each inspection
interval. The examinations shall include the following:

(a) A1 terminal ends in each pipe or branch run connected to vessels.

(b) A1l terminal ends and joints in each pipe or branch run connected to
other components where the stress levels exceed the following limits
undgr }oads associated with specific seismic events and operational
conditions.

(I) primary plus secondary stress intensity of 2.4Sm for ferritic
steel and austenitic steel, and

(2) cumulative usage factor U of 0.4,
(c) A1l dissimilar metal welds between combinations of

(a) carbon or low alloy steels to high alloy steels;
(b) carbon or Tow alloy steels to hi?h nickel alloys; and
(¢) high alloys steels to high nickel alloys.

(d) Additional piping welds so that the total number of circumferential
butt welds selectes for examination equals 25% of the circumferential
butt welds in the reactor coolant piping s,stem. This total does not
include welds excluded by IWB-1220. These additional welds may be
located in one loop (one loop is currently defined ror both PWR and
BWR plants in the 1877 Edition).
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A.1.9.4 Socket Welds, Item B9.40

Socket welds shall be surface examined in accordance with Figure
IWB-2500-8 over essentially 100% of the weld length during each inspection
interval. The examinations shall include the following:

(a) A1l terminal ends in each pipe or branch run connected to vessels.

(b) A1l terminal ends and joints in each pipe or branch run connected to
other components where the stress levels exceed the following limits
under loads associated with specific seismic events and operational
conditions.

(1) primary plus secondary stress intensity of 2.4Sm for ferritic
steel and austenitic steel, and

(2) cumulative usage factor U of 0.4.

(¢) A1l dissimilar metal welds between combinations of

(a) carbon or low alloy steels to high alloy steels;
(b) carbon or low alloy steels to hi?h nickel alloys; and
(c) high alloys steels to hiah nickel alleys.

(d) Additional piping welds so that the total number of circumferential
butt welds selected for examination equals 25% of the circumferential
butt welds in the reactor coolant piping system. This total does not
include welds excluded by IWB-1220. These additional welds may be
located in one loop (one loop is currently defined for both PWR and
BWR plants in the 1977 Edition).

A.1.10  CATEGORY B-K-1, INTEGRAL ATTACHMENIS FOR PIPING, PUMPS, AND VALVES

A.1.10.1 Integrally Welded Attachments on Piping, Item B10.10

The weld joints for integrally welded attachments to pipin? shall be
surface or volumetrically examined as applicable over essentially 100% of
their lengths in accordance with Figures IWB-2500-13, -14, and -15 during
the first interval. For the configuration shown in Figure IWB-2500-14, a
volumetric examination of volume A-B-C-D from one side (B-C) of the cir-
cumferential weld may be performed in lieu of the surface examination.
Examination is limited to those integrally welded attachments that meet the
following conditions: (a) the attachment is on the outside surface of the
pressure retaining component; (b) the attachment provides component support
as defined in NF-1110; (c) the attachment base material design thickness is
5/8-inch or greater; and (d) the attachment weld joins the attachment either
directly to the surface of the component or to an integrally cast or forged
attachment to the component. Examinations include the welded attachments

of piping required to be examined by Examination Category B-J.
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R.1.10.2 Integrally Welded Attachments on Pumps, Item B10.20

The weld joints for integrally welded attachments to pumps shall be
surface or volumetrically examined as applicable over essentially 100% of
their lengths in accordance with Figures IWB-2500-13, -14, and -15 during
the first interval. For the configuration shown in Figure IWB-2500-14, a
volumetric examination of volume A-B-C-D from one side (B-C) of the cir-
cumferential weld may be performed in lieu of the surface examination.
Examination is Timited to those integrally welded ittachments that meet the
following conditions: (a) the attachment is on the outside surface of the
press. e retaining component; (b) the attachment provides component support
as defined in NF-1110; (c) the attachment base material design thickness is
5/8-inch or greater; and (d) the attachment weld joins the attachment either
directly to the surface of the component or to an integrally cast or forged
attachment to the component. Examinations include the welded attachments
of the associated pumps integral to piping required to be examined by
Examination Category B-J.

A.1.10.3 Integrally Welded Attrchments on Valves, Item B10.30

The weld joints for integrally welded attachments to valves shall be
surface or volumetrically examined as applicable over essentially 100% of
their lengths in accordance with Figures IWB-2500-13, -14, and -15 during
the first interval. For the configuration shown in Figure IWB-2500-14, a
volumetric examination of volume A-B-C-D from one side (B-C) of the cir-
cumferential weld may be performed in 1ieu of the surface examination.
Examinetion is limited to those integrally welded attachments that meet the
following conditions: (a) the attachment is on the outside surface of the
pressure retaining component; (b) the a*tachment provides component support
as defined in NF-1110; (c) the attachment base material design thickness is
5/8-inch or greater; and (d) the attachment weld joins the attachment either
directly to the surtace of the component or to an integrally cast or forged
attachment to the compon.nt. Examinations include the welded attachments
of the associated valves integral to piping required to be examined by
Examination Category B-J.

A.1.11  CATEGORIES B-L-1 and B-M-1, PRESSURE-RETAINING WELDS IN PUMP
C:SI?GSOS?E VALVE BODIES, AND B-L-2 and B-M-2, PUMP CASINGS AND
VALV S

A.1.11.1 Pump Casing Welds, Jtem B12.10

Essentially 100% of the pressure-retaining welds in at least one pump
in each group of pumps performin? similar functions in the system (e.g.,
recirculating coolant pumps) shall be volumetrically exawined in accordance
with Figure IWB-2500-16 during each inspection interval. Supplementary
surface examinations may be performed on interior and/or exterior surfaces
to assist in determining the location of indications detected by volumetric
examinations [see IWB-3518.1(d)]. The examinations may be performed at or
near the end of the inspection interval.
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A.1.11.2 Pump Casings, Item Bl2.20

The internal surfaces of at least one pump in each group of pumps per-
forming similar functions in the system (e.g., recirculating coolant pumps)
shall be visually examined VT-1) during each inspection interval. The
examination may be performed on the same pump selected for volumetric
examination of welds. Th2 examinations may be performed at or near the end
of the inspection intervai,

A.1.11.3 ‘alve Body Welds Nominal Pipe Size Less than & in., Item B12.30

Th., s faces of essentially 100% of te body welds (nominal pipe size less
than 4 , in at ls2ast one valve in each group of valves with the same con-
struction design (e.g., globe, gate, or check valve) and manufacturing method
that perform similar functions in the system (e.g., containment isolation and
system overpressure protectiun) shall be examined in accordance with Figure
IWB-2500-17 during each ‘.spection iiterval. The examinations may be
performed at or near t*e end of the inspection interval.

A.1.11.3.1 Yalve 8ody Welds, Nominal Pipe Size 4 in. and Greater,
lter. B12.40

Essentiaily 100% of the body welds (nominal pipe size 4 in. and greater)
in at Teast one valve in each gruup of valves with the same construction
design (e.¢., globe, gate, or check valve) and manufacturing method that

erform similar functions in the system (e.g., containment isclation and
system over-pressure protection) shall be volumetrically examined in accor-
dance with Figure IWB-2500-17 during each inspection interval. Supplementary
surface examiantion may be performed on interior and/or exterior surfaces to
assist in determining the location of indications detected by volumetric
examinations [see IWB-3518.1(d)). The examinations may be performed at or
near the end of the inspection interval,

A.1.11.4 Yalve Body Exceeding 4 In. Nominal Pipe Size, Item B12.50

The internal surfaces of at least one valve in each group of valves
with the same construction design (e.g., globe, gate, or check valve) and
manufacturing method that perform similar functions that exceed 4 inch
diameter in the system (a.?.. containment isolation and system overpress.re
protection) shall be visually examined (VT-3) during each inspection interval.
The examination may be performed on the same valve selected for volumetric
examination of welds. The examinations may be performed at or near the end
of the inspection iuterval.
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A.1.12  CATEGORIES B-N-1, INTERIOR OF REACTOR VISSEL; B-N-2, INTEGRALLY
WELDED CORE SUPPORT STRUCTURES AND IN)_RIOR ATTACHMENTS TO REACTOR
VESSELS; and B-N-3, REMOVABLE CORE SUPPORY STRUCTURES

A.1.12.1 Reactor Vessel Interior. Item Bi3.10

The accessible areas of the reactor vessel interior, including the spaces
above and below the reactor core that are made accessible by removing com-
poncats during normal refueling outages, shal)l be visually examined (VT-3)
during the first refueling outage and subsequent refueling outages at
approximately 3-year intervals,

A.1.12.2 %SWM

The accossibie welds in the reactor vessel interior attachments within the
beltline rc?ion shall be v‘suallg examined éVT-l) during each inspection
interval. The examinetions may be performed at ur near the end of the
inspestion iaterval.

A.1.12.2.1 Boiliny Water Reactor Vessel Interior Attachments Beyond
Beltline Region, Item B13.30

The ac-essible welds in the reactor vessel interior attachment beyond
the beltline region shall be visually examined (V7-3) during each nspection
interval, The examinations may be perforied at or near the end o' the
inspection interval,

A.1.12.2.2 Boiling Water Reactor Core Support Structure, Item B13.40

The accessible surfaces of the core support structure shall be visually
examinad (VT-3) during each inspection interval. The examinations may be
performed at or near the end of the inspection interval,

A.1.12.3 Wmﬂmmmumuumm

The accessible welds in the reactor vessel interior attachments within
the beltine ~egion shall be visually examined (VT7-1) during each inspection
interval. The examinations may be performec at or near the end of tne
inspection intarval.
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A.1.12.3.]1 Pressurized Water Reactor Interior Attachments Beyond Beitline
Region, Item B13 .60

The accessible welds in the reactor vessel interior attachments beyond
the bel* e region shal)l be visually examined (VT-3) during each inspection
interva.. The examinations may be performed at or near the end of the
inspection interval.

A.1.12.3.2 Core Support Structure for Pressurized Water Reactor Vessels,
Item B13.70

The accessible welds and surfaces o/ the core support structure shall be
visually examined (V7-3) each inspection interval. The structure shall be
removed from the reactor vessel for examination. The examinaticns may be
performed at or near the end of the inspection interval.

A.1.13  CATEGORY B-0, PRESSURE-RETAINING WELDS IN CONTROL ROD HOUSINGS
A.1.13.1 Melds in Control Rod Drive Housings, Item B14.]0

The welds in 10% of the peripheral control rod drive housings shall
surface or volumetrically examined in accordance with Figure IWB-2500-18
during each inspection interval. The examinations may be performed at or near
the end of the inspection interval,

A.1.14  CATEGORY B-P, ALL PRESSURE-RETAINING COMPONENTS
A.1.14.1 Reactor Vessel Pressure-Retaining Boundary, Item B15.10

The reactor vessel pressure-retaining boundary shali be visually examined
(V1-2) during the system leskage test performed in accordance with IWB-522]
during each refueling outage. System pressure tests of the reactor coolant
system shall be conducted in accordance with IWA-5000. System pressure tests
for repaired, replaced, or aitcred components shall be governed by IWA-
5214(c). The pressure-retaining boundary during the system leakage test
shall correspond to the reactor coolant system boundary with all valves in
the normal position which is required for normal reactor operation startup.
The VT-2 examination shall, hiwever, extend to and include the second closed
valve at the boundary extremity. A system hydrostatic test (IWB-5222) and
the ezcompanying VT-2 examination are acceptable in lieu of the system 12akage
test (IWB-5221) and VT-2 examination.
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A.1.14.1.]1 Reactor Vessel Pressure-Retaining Boundary, Item B15.11

The reactor vessel pressure-retaining boundary shall be visually examined
(VT-Zl during the system hydrostatic test performed in accordance with
IWB-5222 once per inspection interval. The pressure-retaining boundary during
the test shall include &11 Class )1 components within the system boundary. The
examingtions may be performed at or roar the end of the inspe -ion interval.
System pressure tests of the reactor coolant system shal)l be conducted in
accordance with IWA-5000. System pressure tests for repaired, replaced, or
altered components shall be governed by IWA-5214(c).

A.1.14.2 Pressurizer Pressure-Retaining Boundary, Item B16.20

The pressurizer pressure-retaining boundary shall be visually examined
(VT-2) during the system leakage test performed in accordance with IWB-§221
during each refueling outage. System pressure tests for the reactor coolant
system shall be conducted in accordance with IWA-5000, System pressure tests
for repaired, replaced, or aitered components shall be governed by IWA-
5214(c). The pressure-retaining boundary during the system leakage test
shall correspond to the reactor coolant system boundary with all valves in
the normal position which is required for normal reactor operation startup.
The V1-2 examination shall, however, extend to and include the second closed
valve at the boundary extremity, A system hydrostatic test (IWB-5222) and the
accompanying vT-2 examination are acceptable in 1ieu of the system leakage
test (IWB-5221) &nd VT-2 examination.

A.1.14.%2.1 vressurizer Pressure-Retaining Boundary, Item B15.21

The pr( surizer pressure-rataining boundary shall be visually examined
V1-2) during the system hydrostatic test performed in accordance with IW8-
v22 once per inspection interval., The pressure-retaining boundary during the

test shall include all Class 1 components within the system boundary. The
examinations may be performed at or near the end of the inspection interval.
System pressure tests of the reactor coolant system shall be conducted in
accordance with IWA-5000. Pressure tests for repaired, replaced, or altered
components shall be governed by IWA-5214(c).

A.1.14.3 Steam Generator Pressure-Retaining Boundary, Item E15.30

The steam generator pressure-retaining boundary shall be visually examined
(VT-2) during the system leakage test performed in accordance with IWB-5221
during each refueling outage. System pressure tests for the reactor coolant
system shall be conducted in accordance with IWA-5000. System pressure tests
for repaired, replaced, or altered components shall be governed by IWA-
5214(c). The pressure-retaining boundary during the system leakage test
shall correspond to the reactor coolant system boundary with all valves in
the normal position which is required for normal reactor operation startup.
The V1.2 examination shall, however, extend to and include the second closed
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A.1.14.5 Piping Pressure-Retaining Boundary, Jtem B1S.50

The piping pressure-retaining boundary shall be visually examined (V1-2)
during the system leakage test performed in accordance with IWB-5221 during
each refueling outage. System pressure tests for the reactor coolant system
shal)l be condicted in accordance with IWA-5000. System pressure tests for
repaied, replaced, or altered components shall be governed by IWA-52]14(c).
The pressure-retaining boundary during the system leakage test shall
correspond to the reactor coolant system boundary with all valves in the
normal position which is required for normal reactor operation startup.

The VT1-2 examination shall, however, extend to and include the second closed
valve at the boundary extremity. A system hydrostatic test (IWB-5222) and

the accompanying VT-2 examination are acceptable in lieu of the system leakage
test (IWB-5221) and V7-2 examination.

A.1.14.5.] Piping Pressure-Retaining Boundary, Item B15.5]

The piping pressure-retaining ooundary shall be visually examined (VT-2)
during the system hydrostatic test performed in accordance with IWB-5222 once
per inspection interval. The pressure-retain‘ng boundary during the test
shall include all Class I components within the system boundary. The
examinations may be performed at or near the end of the inspection interval.
System pressure tests of the reactor coolant system shall be conducted in
accordance with IWA-5000. System pressure tests for repaired, replaced, or
altered components shall be governed by IWA-5214(c).

A.1.14.6 Pymp Pressure-Retaining Boundary, Item B15.60

The pump pressure-retaining boundary shall be visually examined (VT7-2)
during the system leakage test performed in accordance with IWB-5221 during
each refueling outa?e. System pressure tests of the reactor coolant system
shall be conducted in accordance with IWA-5000. System pressure tets for
repaired, replaced, or altered components shall be governed by IWA-5214(c).
The pressure-retaining boundary during the system leakage test shall
correspond to the “e2ctor coolant system boundary with all valves in the
normal position whach is required for normal reactor operation startup. The
VT-2 examination shall however, extend to and include the second closed valve
at the boundary extremity. A system hydrostatic test (IWB-5222) and the
accoapanying VT-2 examination are acceptable in lieu of the system leakage
test (IWB-5221) and VT-2 examination.

A.1.14.6.]1 Pump Pressure-Retaining Boundary, Item B15.61

The pump pressure-retaining boundary shall be visually examined (VT-2)
during the system hydrostatic test performed in accordance with IWB-5222 once
per inspection interval. The pressure-vetaining boundary during the test
shall include all Class | components within the system boundary. The
examinations may be performed at or near the end of the inspection interval,
System pressure tests of the reactor coolant system shall be conducted in
accordance with INA-5000. System pressure tests for repaired, replaced, or
altered components shall be governed by IWA-5214(c).
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A.2.2.2 52ﬁi%:f:féfiﬁﬁiszfffﬁﬁfﬁffzfl‘l"1“‘x““l‘JQ“‘~l‘z-l"*-1”

A.2.2.2.1 Nozzle-to-Shell (or Head) Weld, Item C2.21

The nozzle-to-shell (or head) welds of all nozzles in vessels over 1/2 in.
in nominal thickness at terminal ends of piping runs shall be surface and
volumetrically examined in accordence with Figure IWC-2500-4(a) or (b) during
each inspection interval. Terminal ends include nozzles welded to or
integrally cast in vessels that connect to piping runs (manways and handnoies
are excluded). Only those piping runs selected for examination under Exami-
nation Category C-F are included.

A.2.2.2.2 Nozzle Inside Radius Section, Iltem C2.22

The inside radius sections of all nozzles in vessels over 1/2 in, in
nominal thickness at terminal ends of piping runs shall be volumetrically
examined in accordance with Figure IWC-2500-4(a) or (b) durin? each inspection
interval. Terminal ends include nozzles welded to or integrally cast in
vessels that connect to piping runs (manways and handholes are excluded).
gnzy tho:n 15139 runs selected for examination under Examination Category

b are included.

A.2.2.8 Wmm

A.2.2.3.] Reinforcing Plate Welds to Nozzle and Vessel, Item C2.3]

The reinforcing plate-to-nozzle and vessel welds of all nozzles in vessels
over 1/2 in, in nomina) thickness at terminal ends of piping runs shall be
surface examined in accordance with Figure IWC-2500-4(c) during each inspec-
tion interval. Terminal ends include nozzles welded to or integrally cast in
vessels that connect to piping runs (manways and handholes are excluded).
gn;y tho:o 13139 runs selected for examination under Examination Category

«F are included.

A.2.2.3.2 Nozzle-to-Shell (or Head) Welds, Item C2.32

1f the nozzle bore in accessible from inside the vessel, the nozzle-to-
shell $or head) welds in vessels over 1/2 in. nominal thickness at terminal
ends of piping runs shall be volumetrically examined in accordance with Figure
IWC-2500-4(¢) during each inspection interval, If the nozzle bore is not
accessible from inside the vessel, the telltale hole in the reinforcing plate
shall be examined for evidence of leakago while the vessel 1s undergoing the
system pressure test (IWC-5221 or IWC-5222) as required by Examination

Category C-H. Terminal ends include nozzles welded to or integrally cast
in vessels that connect to pip1ng runs (manways and handholes are excluded).
Only those piping runs selected fo

are included.

r examination under Examination Category C-F






A.2.3.4 Integrally Welded Valve Attachments, ltem (3.40

The weld joints for integrally welded attachments to valves shall be
surface examined over essentially 100% of their lengths in accordance with
Figuro INC-2500-5 during the first interval. Examination is limited to those
integrally welded attachments that meet the following conditions: (a) the
attachment is on the outside surface of the pressuro-rotaining component ;

(b) the attachmeni provides component support as defined in NF-1110; (c) the
attachment base material design thickness is 3/4-inch or greater; and (d) the
attachment weld joins the attachment either directly to the surface of the
component or to an integrally cast or forged attachment to the component.
Examinations are also 1imited to attachments of those components required

to be examined under Examination Categories C-F and C-G.

A.2.4  CATEGORY C-D, PRESSURE-RETAINING BOLTING GREATER THAN 2 INCHES
IN DIAMETER

A.2.4.1 Bolts and Studs in Pressure Vessels, Jtem C4.10

For bolts and studs in pressure vessels, 100% of the bolts and studs at
each bolted connection of components required to be inspected shall be
volumetrically examined in accordance with Figure IWC-2500-6 guring each
inspection interval. Bolting may be examined on one vessel in each system
required to be examined that is similar in design, size, function, and
service. In addition, where the component contains a group of bolited con-
nections of similar de. ign and size (such as flange connections and manway
covers), only one boited connection among the group need be examined. Bolting
may be examined in place under load or upon disassembly .f the connection.

A.2.4.2 Bolts and Studs in Piping, Item C4.20

One hundred percent of the bolts and studs at each bolted piping
connection shall be volumetrically examined in accordance with Figure
IWC-2500-6. The examination of flange bolting in piping systems required to
be examined may be 1imited to the flange cornections in pipe runs selected for
examination under Examination Category C-F. Bolting may be examined in place
under load or upon disassembly of the connection.

A.2.4.3 Bolts and Studs in Pumps, Item C4.30

For pumps, 100% of the bolts and studs at each bolted connection of
pumps shall be vclumetrically examined in accordance with Figure IWC-2500-6,
Bolting on only one pumg among a group of pumps in each system required to be
examined that have similar designs, sizes, functions, and service is required
to be examined. In addition, where one pump contains a group of bolted
conne.tions of similar design and size (such as flange connections and manway
covers), the examination may be conducted on one bolted connection among the
group. Bolting may be examined in place under load or upon disassembly of the

connection.
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3. 10% of the main steam system welds 8 in. nominal pipe size
and smaller;
&, 25% of the welds in all other systems,

e. terminal ends are the extremities of piping runs that connect to
structures, components (such as, vessels, pumps, and valves) or pipe
anchors, each of which act as rigid restraints or provide at least
two degrees of restraint to piping thermal expansion;

f. structura) discontinuities include pipe weld joints to vesse)
nozzles, valve bodies, pump casings, pipe fittings (such as, elbows,
tees, reducers, and flanges cenforming to ANSI Standard 816.9), and
pipe branch connections and fittings;

g. examination requirements are under development.

For welds in carbon or low alloy steels, only those welds showing
reportable preservice transverse indications need to be examined for
transverse reflectors.

A.2.5.1.2 Longitudinal Welds, Item C5.12

Longitudinal welds 1/2 in. or less nominz] wall thickness shall be
surface examined in accordance with Figure IWC-2620-7 (2.5 t at the inter-
secting circumferential weld) during each inspection interval.

A.2.5.2 Piping Welds Over 1/2 In. Nominal Wall Thickness. Item C5.20

A.2.5.2.1 Circumferential Welds, Item C5.21

One hundred percent of each circumferential weld over 1/2 in. nominal wall
thickness shall be surface and volumetrically examined in accordance with
Figure INC-2520-7 during each inspection interval. The welds selected for
examination shall include

a. all welds at locations where the stresses under the loadings
resulting from Normal and Upset plant conditions as calculated b{
the sum of Equations 9 and 10 in NC-3652 exceed the specified value;

b. all welds at terminal ends (see (e) below) of piping or branch runs;

c. all dissimilar meta) welds;

d. additional welds, at structural discontinuities (see (f) below) such

that the total number of welds selected for examination includes the
following percentage: of circumferential piping welds;
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For boiling water reactors:

1. none of the welds exempted b{ INC-1220;

2. none of the welds in residual heat removal and emergency core
cooling systems (see (g) below)

3. 50% of the main steam system welds;

4. 25% of the welds in a11 other systems.

For pressurized water reactors:

1. none of the welas exempted b{ INC-1220;
2. none of the welds in residual heat removal and emergency core
3

cooling systems;
10% of the main steam system welds 8 in. nominal pipe size

and smaller;
4. 25% of the welds in all ¢**»=» -vstems.

€. terminal ends are the extremities of piping runs that connect to
structures, components (such as, vessels, pumps, and valves) or pipe
anchors, each of which act as rigid restraints or provide at least
two degrees of restraint to piping thermal expansion;

f. structural discontinuities include pipe weld joints to vessel
nozzles, valve bodies, pump casings, pipe fittings ésuch as, elbows,
tees, reducers, and flanges conforming to AlSI Standard B16.9), and
pipe branch connections and fittings;

§. examination requirements are under development.
For welds in carbon or low alloy steels, only those welds showing

reportable preservice transverse indications need to be examined for
transverse reflectors.

A.2.5.2.2 Longitudinal Welds, Item C5.22
Longitudinal welds over 1/2 in. nominal wall thickness shall be surface

and volumetrically examined in accordance with Figure IWC-2520-7 (2.5 t at the
intersecting circumferential weld) during each inspection interval,
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A.2.5.3 W

A.2.5.3.1

Circumferential Welds, Item C5.3]

The surfaces of 100% of each circumferential weld in pipe branch
connections shall be examined in accordance with Figure IWC-2520-9 to -13,
inclusive, during each inspection interval. The welds selected for
examination shall in¢lude

all wel . at locations where the stresses under the loadings
resulting from Normal and Upset plant conditions as calculated b{
the sum of Equations 9 and 10 in NC-3652 exceed the specified value;

all welds at terminal ends (see (e) below) of piping or branch runs;
all dissimilar metal welds;

additional welds, at structural discontinuities (see (f) below) such
that the total number of welds selected for examination includes the
following percentages of circumferential piping welds;

For boiling water reactors:

‘none of the welds exempted b{ INC-1220;

none of the welds in residual heat removal and emergency core
cooling systems (see (g) below);

50% of the main steam system weids;

25% of the welds in all other systems.

e "

For pressurized water reactors:

none of the welds exempted b{ IWC-1220;

none of the welds in residual heat removal and emergency core
cooling systems;

10% of the main steam system welds 8 in. nominal pipe size
and smaller;

4. 25% of the welds in all other systems.

W NN e

terminal ends are the extremities of piping runs that connect to
structures, components (such as, vessels, pumps, and vaives) or pipe
anchors, each of which act as rigid restraints or provide at least
two degrees of restraint to piping thermal expansion;

structural discontinuities include pipe weld joints to vessel
nozzles, valve bodies, pump casings, pipe fittings (such as, elbows,
tees, reducers, and flanges conforming to ANSI Standard B16.9), and
pipe branch connections and fittings;
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g. examination requirements are under development.

For welds in carbon or low alloy steels, only those welds showing
reportable preservice transverse indications need to be examined for
transverse reflectors.

A.2.5.3.2 Longitudinal Welds, Item C5.32

Longitudinal welds in pipe branch connections shall be surface examined
in accordance with Figures IWC-2500-12 and -13 (2.5 t at the intersecting
circumferential weld) during each inspection interval.

A.2.6  CATEGORY C-G, PRESSURE-RETAINING WELDS IN PUMPS AND VALVES
A.2.6.1 Pump Casing Welds, Item C6.10

One hundred percent of all pumq casing welds in each piping run examined
under Examination Category C-F shall be surface examined in accordance with
Figure INC-2500-8 during each inspection interval. For multiple pumps of
similar design, size, function, and service in a system, only one pump ameng
each group of multiple pumps 1s required to be examined. The examination may
be performed from either the inside or outside surface.

A.2.6.2 Yalve Body Welds, Item C6.20

One hundred percent of all valve body welds in each piping run examined
under Examination Category C-F shall be surface examined in accordance with
Figure IWC-2500-8 during each ins;ection interval, For multiple valves of
similar design, size, function, and service in a system, only one valve among
each group of multiple valves is required to be examined. The examination may
be performed from either the inside or outside surface.

A.2.7  CATEGORY C-H, ALL PRESSURE-RETAINING COMPONENTS
A.2.7.1 Pressure Vessels, Item €7.10

Pressure vessel pressure-retaining boundaries (other than open-ended

?ortions of systems) shall be visually examined (V7-Z) during the system
eakage test performed in accordance with INC-5221 during each inspection. No
components within the pressure-retaining boundary are exempt or excluded from
the examination requirements, except as specified in IWA-5214(c) for repairs
and replacements. Where portions of a system are subject to system pressure
tests associated with two different system functions, the VT-2 examination
need only be performed during the test conducted at the higher of the test
pressures of the respective system function. The pressure-retaining boundary
includes only those portions of the system required to operate or support
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the safety system function up to and including the first normally closed valve
(including a safety or reiief valve) or valve capable of automstic closure
when the safety function 1s rcguired., A system hydrostatic test (IWC-5222)
and |ccompany1n? VT examination are acceptable in lieu of the system
pressure test (IWC-5221) and VT-2 examination,

A.2.7.1.] Pressure Vessels, Item C7.20

Pressure vessel pressure-retaining boundaries 4other than open-ended
portions of systems) shall be visually examined (VT-2) during the system
hydrostatic test performed in accordance with IWC-5222 during each inspection
period. No components within the pressure-retaining boundary [&$ Cerined By
Note }7)] are exempt or excluded from the examination requirements, except as
specified in IWA-5214(c) for repairs and replacements. The system hydrostatic
test (INC-5222) shal) be conducted at or near the end of each inspection
interval or during the same inspection period of each inspection interval of
Inspection Program B. The pressure-retaining boundary includes only those
portions cf the system required to operate or support the safety system
function up to and including the first normally closed valve (including a
safety or relief valve) or valve capable of automatic closure when the safety
function is required.

A.2.7.2 Piping, Item C7.30

Piping pressure-retaining boundaries (other than open-ended portions of
systems) shall be visually examined (VT-2) during the system leakage test
performed in accordance with IWC-522]1 during each inspection period. No
components within the pressure-retaining boundary are exempt or e<cluded from
the examination requirements, except as specified in IWA-5214(c) for repairs
and replacements. Where portions of a system are subject to system pressure
tests associated wich two different system functions, the V1-2 examination
need only be performed during the test conducted at the higher of the test
pressures of the respective system function. The pressure-retaining boundary
includes only those portions of the system required to operate or support the
safety system function up to and including the first normally closed valve
(including & safety or relief valve) or valve capable of automatic closure
when the safety function is required. A system hydrostatic test (IWC-5222)
and acnompanyin? VT-2 examination are acceptable in lieu of the system
pressure test (IWC-5221) and VT-2 examination.

A.2.7.2.1 Pining, Item C7.40

Piping pressure-retaining boundaries (other than open-ended portions of
systems) shall be visually examined (VT-2) during the system hydrostatic test
performed n accordance with IWC-5222 during each inspection period. No
components within the pressure-retaining boundary [as defined by Note (7)] are
exempt or excluded from the examination requirements, except as specified in
IWA-5214(c) for repairs and replacements. The system hydrostatic test (IWC-
5222) shall be conducted at or near the end of each inspection interval or
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during he ssme inspection period of each inspection interval of Inspection
Program E. The pressure-retaining boundary includes only those portions of
the systen reguired to operate or support the safety system function up to and
fncliding the first normally closed valve (1nclud$ng 8 safety or relief valve)
or valve capable of automatic closure when the safety function is required.

A.2.7.3 Pumps. Jtem (7,50

Pump pressure-retaining boundaries (other than open-ended portions of
systess) shall be visually examined (VT-2) during the system leakage test
pervormed in accordance with IWC-5221 during each inspection period. No
cenponents within the pressure-retaining boundary are exempt or excluded from
the examination requirements, except as specified in IWA-5214(c) for repairs
and replacements. Where portions of a system are subject to system pressure
tests associated with two different system functions, the VT-2 examination
need only be performed during the test conducted at the higher of the test
pressures of the respective system function. The pressure-retaining boundary
includes only those portions of the system required to operate or support the
safety system function up to and including the first normally closed valve
(inciuding a safety or relief valve) or valve capable of automatic closure
when the safety function is required. A system hydrostatic test (IWC-5222)
and accompanyin? VT-2 examination are acceptable in lieu of the system
presture test (IWC-5221) and VT-2 examination.

A.2.7.3.1 Pumps, Item C7.00

Pump pressure-retaining boundaries (other than open-ended portions of
systems) shall be visually examined ;vv-z) dur1ng the system hydrostatic test
performed in accordance with IWC-5222 during each inspection period. No
components within the pressure-retaining boundary [as defined by Note (7)] =re
exomgt or excluded from the examination requirements, except as specified in
IWA-5214(c) for repairs and replacements. The system hydrostatic test (IWC-
5222) shal) be conducted at or near the end of each inspection interval or
during the same inspection period of each inspection interval of Inspection
Program B. The pressure-retaining boundary includes only those portions of
the system required to operate or support the safety system function up to and
including the first normally closed valve (including a safety or relief valve)
or valve capable of automatic closure when the safety function is required.

A.2.7.4 Valves, ltem C7.70

Valve ﬁrcssuro-rotaining boundaries other than open-ended portions of
systems) shall be visually examined (V1-2) during the svetem leakage test in
accordance with IWC-5221 during each inspection perioa. o components within
the pressure-retaining boundary are exempt or excluded from the examination
requirements, except as specified in IWA-5214(c) for repairs and replacements.
Where portions of & system are subject to system pressure tests associated
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A.3.1.5 Integral Attachmer*--Constant Load Type Supports, Item D1.50

Constant load type supports shall be visually examined (VT-3) in accor-
dance with Figure IWD-25C0-1 durin? each inspection interval. For multiple
components within a system of similar design, function, and service, the
integral attachment of only one of the multiple components shall be examined.
The integral attachments selected for examination shall correspond to those
component supports selected by IWF-2510(b).

A.3.1.6 Integral Attachment--Shock Absorbers, Item D1.60

Shock absorbers shall be visually examined (VT-3) in accordance with
Figure IWD-2500-1 durin? each inspection interval. For multiple components
within a system of similar design, function, and service, the integral
attachment of only one of the multiple components shall be examined. The
integral attachments selected for examination shall correspond to those
component supports selected by IWF-2510(b).

A.3.2 CATEGORY D-B, SYSTEMS IN SUPPORT OF EMERGENCY CORE COOLING,
CONTAINMENT HEAT REMOVAL, ATMOSPHERIC CLEANUP, AND REACTOR
RESIDUAL HEAT REMOVAL

A.3.2.1 Pressure-Retaining Components. ltem D2.]0

The pressure-retaining components in the pressure-retaining boundary
shall be visually examined (VT-2) during the system pressure test (IWA-5000/
IND-5222) each inspection period. A system hydrostatic test (IWD-5223) and
accompanying VT-2 examirativa are acceptable in 1ieu of the system pressure
test and VT-2 examination. Th2 system hydrostatic test shall be conducted at
or near the end of each inspection interval or during the sam¢ inspection
period of each inspection interval for Inspectior Pro?ram B. The system
boundary extends up to and including the first normally closed valve or valve
capable of automatic closure as required to perform the safety-related system
function. There are no exemptions or exclusions from these requivements
except as specified in IWA-5214(c).

A.3.2.2 ]ntegral Attachment--Component Supports and Restraints,
item 02,20

Component supports and restraints shall be visually examined (VT-3) in
accordance with Figure IWD-2500-]1 during each inspection interval. For
multiple components within a system of similar design, function, and service,
the integral attachments selected for examination shall correspond to those
component supports selected by IWF-2510(b).
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A.3.2.3 Intearal Attachmeni--Mechanical and Hydraylic Snubbers, I1tem D2.30

Mechanical and hydraulic snubbers shall be visually examined (VT-3) in
accordance with Figure IWD-2500-1 during each inspection interval. For
multiple components within a system of similar design, function, and service,
the integral attachment of only one of the multiple components shall be
examined. The integral attachments selected for examination shall correspond
to those component supports selected by IWF-2510(b).

A.3.2.4 ]Integral Attachment--ypritg Type Supports, ltem D2.40

Spr1ng type supports shall be visually examined (VT-3) in accordance with
Figure IWD-2500-1 durin? each inspection interval. For muitiple components
within a system of similar design, function, and service, the integral
attachment of only one of the multiple components shall Le examined. The
integral attachments selected for examination shall correspond to those
component supports selected by IWF-2510(b).

A.3.2.5 Inteqral Attachment:--Constant Load Type Supports, Item D2.50

Constant load type supports shall be visually examined (VT—3% in
accordance with Figure IWD-2500-1 during each inspection interval. For
multiple components within a system of similar design, function, and service,
the integral attachment of only one of the multiple cumponents shall be
examined. The integral attachments selected for examination shall correspond
to those component supports selected by IWF-2510(b).

A.3.2.6 Integral Attachment--Shock Absorbery, Item D2.60

Shock absorbers shall be visually examined (VT-3) in accerdance with
Figure 1WD-2500-1 durin? each inspection interval. For multiple components
within a system of similar design, function, and service, the integral
attachment of only one of the multiple components shall be examined. The
integral attachments selected for examination shall correspond to those
component supports selected by IWF-2510(b).

A.3.3  CATEGORY D-C, SYSTEMS IN SUPPORT OF RESIDUAL HEAT REMOVAL FROM
SPENT FUEL STORAGE POOL

A.3.3.1 Pressyre-Retaining Components, Item D3.10

The pressure-retaining components in the pressure-retainiuy boundary
shall be visually examined (V7-2) during the system pressure test IWA-5000/
IWD-522]1 each inspection period. A system hydrostatic test (IWD-5223) and
accompanying VT-2 examination 2re acceptable in lieu of the system pressure
test and VT-2 examination, The system hydrostatic test shall be conducted at
or near the end of each inspaction interval or during the same inspection
period of each inspection interval for Inspection Program B. The system
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boundary extends up to and including the first normelly closed valve or valve
capable of automatic closure as required to perform the safety-related system
function. There are no exemptions or exciusions from these requirements
except as specified in IWA-5214(c).

A.3.3.2 lntegral Attachment--Component Supports and Restraints, Item D3.20

Component su?ports and restraints shall be visually examined (VT7-3) in
accordance with Figure IWD-2500-1 during each inspection interval. For
multiple components within a system of similar design, funciion, and service,
the integral attachment of only one of the multiple components shall be
examined. The integral attachments selected for examination shall correspond
to those component supports selected by IWF-2510(b).

A.3.3.3 lntegra’ o !

Mechanical and hydraulic snubbers shall be visually examined (VT-3) in
accordance with Fijure IWD-2500-1 during each inspection interval. For
multiple components within a system of similar Zesign, function, and service,
the integral attachnent of only one of the multiple components shall be
examined. The integral attachments selected for examination shall correspond
to those component supports selected by IWF-2510(b).

A.3.3.4 Integra) Attechment--Spring Type Supports, Item D3.40

Sprin t{pa supports shall be visually examined (VT-3) in accordance with
Figure IWD-2500-1 dur1n? each inspection interval. For multiple components
within a system of similar design, function, and service, the integral
attachment of only one of the multiple components shall be examined. The
integral attachments selected for examination shall correspond to those
component supports selected by IWF-2510(b).

#.3.3.5 Integra) Attachment--Constant Load Type Supports, Item D3.50

Constant load tygo supports shall be visually examined (V7-3) in accor-
dance with Figure IWD-2500-1 durin? each inspection interval, For multiple
components within a system of similar design, function, and service, the
integral attachment of only one of the multiple components shall be examined.
The integral attachments selected for examination shall correspond to those
component supports selected by IWF-2510(b).

A.3.3.6 Integral Attachment--Shock Absorbers, Item D360

Shock absorbers shall be visually examined (VT-3) in accordance with
Figure IWD-2500-1 dur1n? each inspection interval, For multiple components
within a system of similar design, function, and service, the integral
attachment of only one of the multiple components shall be examined. The
integral attachments selected for examination shall correspond to those
component supports se'ected by IWF-2510(b).



A.4 COMPONENT SUPPORTS

A4l CATEGORY F-A, PLATE AND SHELL TYPE SUPPORTS

B i 4 —

Mechanical connections to pressure-retaining components and the building
structure shall be visually examined (VT-3) in accordance with Article IWF-
1300 and Figure IWF-1300-1 during each inspection interval. Component
supports selected for examination shall be the supports of those components
that are required to be examined under IWB, IWC, IWD, and INE during the
first interval., For multiple components within a system of similar design,
function, and service, the supports of only one of the multiple components
are required to be examined.

A.4.1.2 Held Connections to Building Structure, Item F1.20

Weld conneztions to the building structure shall be visually examined
(VT-3) 1n accordance with Article IWF-1300 and Figure IWF-1300-1 dur1n? each
inspection interval. Component supports selected for examination shall be the

supports of those components that are required to be examined under IWB, IWC,
IWD, and IWE during the first interval. For multiple components within a
system of similar design, function, and service, the supports of only one of
the multiple components are required to be examined.

Weld and mechanical connections at intermediate joints in multiconnected
integral and nonintegral supports shall be visually examined (V7-3) in
accordance with Article INF-13500 and Figure IWF-1300-1 during each inspection
intervel. Componeni supports selected for examination shall be the supports
of those components that are required to be examined under IWB, IWC, IWD, and
INE during the first interval. For muitiple components within a system of
similar design, function, and service, the supports of only one of the
multiple components are required to be examined.

Component displacement settings of guides and stops, misalignment of
supports, and assembly of support items shal) be visually examined (VT-3) in
accordance with Article IWF-1300 and Figure IWF-1300-1 during each inspection
interval. Component supports selected for examination shall be the supports
of those components that are required to be examined under IWB, IWC, IWD, and
INE during the first interval. For multiple compor’nts within a system of
similar design, function, and service, the supports of only one of the
multiple components are required to be examined.
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A.4.2  CATEGORY F-B, LINEAR TYPE SUPPORTS

Mechanical connections to pressure-ritaining components and the building
structure shall be visually examined (V7-3) in accordance with Article IWF-
1300 and Fi?uro IWF-1300-1 during eac* inspectic. interval. Component
supports selected for examination c<uall be the supports of those components
that are required to be examined under IWB, IWC, IWD, and IWE during the
first interval. For mutliple components within & system of similar design,
function, and service, the supports of only one of the multiple components
are required to be examined.

A.4.2.2 Neld Connections to Building Structure, Item F2.20

Weld connections to the building structure shall be visually examined
(VT-3) in accordance with Article IWF-1300 and Figure IWF-1300-1 during each
inspection interval. Component supports selected for examination shall be
the supports of those components that are required to be examined under IWE,
INC, IWD, and IWE during the first interval. For mutliple components within
a system of similar design, function, and service, the supports of only one
of the multiple compon==*: :re required to be examined.

A.4.2.3

Weld and mechanical connections at intermediate joints in multiconnected
integral and nonintegral supports shall be visually examined (VT-3) in
accorgance with Article IWF-1300 and Figure IWF-1300-1 during each inspection
interval. Component supports selected for examination shall be the supports
of those components that are required to be examined under IWB, IWC, IWD, and
IWE during the first interval. For mutliple components within a system of
similar design, function, and service, the supports of only one of the
multiple components are required to be examined.

Component displacement settings of guides and stops, misalignment of
supports, and assembly of support items shall be visually examined (VT7-3) in
accordance with Article IWF-1300 and Figure IWF-1300-1 during each inspection
interval. Component supports selected for examination shall be the supports
of those components that are required to be examined under IWB, IWC, IWD, and
INE during the first interval. For mutliple components within a system of
similar design, function, and service, the supports of only one of the
multiple components are required to be examined.



A.4.3 CATEGORY F-C, COMPONENT STANDARD SUPPORTS

Mechanical connections to pressure-retaining components and the building
structure shall be visually examined (V7-3) in accordance with Article IWF-
1300 and Fi?ure IWF-1300-1 during each inspection interval. Component
supports selected for examination shall be the supports of those components
that are required to be examined under IWB, IWC, IWD, and IWE during the
first interval. For mutliple components within a system of similar design,
function, and s«rvice, the supports of only one of the multiple components
are required to be examined.

A.4.3.2 Meld Connections to Building Structure, Item 3.20

Weld connections to the building structure shall be visually examined
(VT-3) in accordance with Article IWF-1300 and Figure IWF-1300-]1 during each
inspection interval. Component supports selected for examination shall be the
supports of those components that are required to be examined under IWE, IWC,
IWD, and IWE during the first interval. For mutliple components withir a
system of similar design, function, and service, the supports of only one of
the multiple components are required to be examined.

A.6.3.3

Weld and mechanical connecticns at intermediate joints in multiconnected
integral and nonintegral supports shall be visually examined (VT-3) in
accerdance with Article IWF-1300 and Figure IWF-1300-1 during each inspection
interval. Component supports selected for examination shall be the supports
of those components that are required to be examined under Iw3, IWC, IWD, and
IWE during the first interval. For mutliple components within a system of
similar design, function, and service, the supports of only one of the
multiple components are required to be examined.

Component displacement settings of guides and stops, misalignment of
supports, and assembly of support items shall be visually examined (VT7-3) in
accordance with Article IWF-1300 and Figure IWF-1300-1 during each inspection
interval. Component supports selected for examination shall be the supports
of those components that are required to be examined under IWB, IWC, IWD, and
INE during the first interval. For mutliple components within a system of
similar design, function, and service, the supports of only one of the
multiple components are required to be examined.
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