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TECHNICAL EVALUATION REPORT
PILGRIM NUCLEAR POWER STATION UNIT 1
INSERVICE INSPECTION PROGRAM

INTRODUCT ION

The revision to 10 CFR 50.55a, published in February 1976, required that
Inservice Inspection (ISI) Programs be updated to meet the reguirements (to
the extent practical) of the Edition and Addenda of Secticn XI of the American
Society of Mechanical Engineers Boiler and Pressure Vessel Code* incorporated
in the Regulation by reference in paragraph (b). This updating of the programs
was required to be done every 40 months to reflect the new requirements of
the later editions of Section XI.

As specified in the February 1976 revision, for plants with Operating
Licenses issued prior to March 1, 1976, the Regulations became effective after
September ], 1976, at the start of the next regular 40-month inspection period.
The initial inservice examinations conducted during the first 40-month period
were to comply with the requirements in editions of Section XI and addenda in
effect no more fhan six months prior tc the date of start of facility commercial
operation,

The regulation recognized that the requirements of the later editions and
addenda of the Section XI might not be practical to implement at facilities
because of limitations of design, geometry, and materials of construction of
components and systems., It therefore permitted determinations of impractical
examination or testing requirements to be evaluated. Relief from these require-
ments could be granted provided health and safety of the public were not
endangered, giving due consideration to the burden placed on the licensee if
the requirements were imposed. This report provides evaluations of the various
requests for relief by the licensee, Boston Edison Company (BECo), of the Pilgrim
Nuclear Power Station, Unit 1. It deals only with inservice examinations of
components and with system pressure tests. Inservice tests of pumps and valves
(iST programs) are being evaluated separately.

*Hereinafter referred to as Section XI or Code.
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The revision to 10 CFR 50.55a, effective November 1, 1979, modified the
Lime interval for updating ISI programs and incorporated by reference a later
dition and addenda of Section XI. The updating intervals were extended from
IO months to 120 months to be consistent with intervals as defined in

Bection XI. .

For plants with Operating Licenses issued prior to March 1, 1976, the
ﬁrovisions of the November 1, 1979, revision are effective after September 1,
976, at the start of the next one-third of the 120-month interval. During

the one-third of an interval and throughout the remainder of the interval,
nservice examinations shall comply with the latest edition and addenda of
tection XI, incorporated by reference in the Regulation, on the date 12 months
rior to the start of that one-third of an interval. For Pilgrim Nuclear Power
ptation Unit 1, the ISI program and tne relief requests evaluated in this re-
port cover the last 40 months of the current 120-month inspection interval,
.., from August 9, 1979, to December 9, 1982. The applicable version of
pection XI is the 1974 Edition with Addenda through the Summer of 1975.

The November 1979 revision of the Regulation also provides that ISI
programs may meet the reguirements of subsequent code editions and addenda,
fincorporated by reference in Paragraph (b) and subject to Nuclear Regulatory
Lommission (NRC) approval. Portions of such editions or addenda may be used
provided that all related requirements of the respective editions or addenda
pre met. These instances are addressed on 2 case-by-case basis in the bciy of
khis report.

Finally, Section XI of the Code provides for certain components and sys-
tems to be exempted from its requirements. In some instances, these exemptions
pre not acceptable to NRC or are only acceptable with restrictions, As approp-
riate, these instances are also discussed in this report,

References (1) to (11) listed at the end of this report peirtain co
previous transmittals on ISI between the licensee and the Commission. By
etters of April 28 and November 24, 1976,(1’4) the Commissio® provided general
SI guidance to all licensees. Submittal in response to that guidance was made
y the licensee on May 19, 1976,(2) and the Commission commented on that res-
onse in the letter of June 25. 1976.(3) The licensce submitted proposed
echnical specification changes Marcn 15, 1979,(5) and on May 8, 1979,(6)
quested an extension for the submittal of the weld and nydrostatic testing
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program. This program was subsequently submitted to the Commission on
July 24, 1979.(7) By letter of August 15, 1979, 8) the Commission granted
interim approval of the ISI program submitted by Pilgrim 1. On January 31,
1980.(9) a submittal was made by the licensee, informing the Commission
that BECo intends to perform ultrasonic examinations in accordance with
the 1977 Edition, Summer 1978 Addenda. By letter of February 24, 1982,
the Commission requested additional information to complete the review of
the 1S1 program. This information was furnished by the licensee oOn

May 5, 1982.'11)
From these submittals,

requirements, (b) for updating to a later code, and (c)
necessarily acceptable to the Commission were identified.

are evaluated in the follgwing sections of this report.
unclad calibration block for ultrasonic examination was

(10)

a total of 12 requests (a) for relief fram Code

for exemptions not
These requests

A request for relief

relative %0 using an
withdrawn by the licensee in Reference 11.
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I.

CLASS 1 COMPONENTS

A.

Reactor Vessel

X

Relief Request 9, Class 1 and 2 Bolting, Categories B-G-1, B-G-2,
and C-D, Items Bl.7 through Bl.11, B3.4 through B3.6, B3.10, B4.2
through B4.4, B4,.12, B5.1 through B5.3, 85.9, B6.]1 through B6.3,

B6.9, C1.4, C2.4, C3.2 and (4.2

Code Requirement

Category B-G-1: Pressure Retaining Bolting, 2-Inches and
Larger in Diameter

The areas shall include bolts, studs, nuts, bushings, washers,
and threads in base material and flange ligaments between threaded
stud holes,

The examination performed during each inspection interval
shall cover 100% of the bolts, studs, nuts, bushings, and threads
in base material and flange ligaments between threaded stud holes.

Bushings, threads, and ligaments in base material of flanges
are required to be examined only when the connection is disassembled.

Bolting may be examined either in place under tension when the

connection is disassembled, or when the bolting is removed.

Examination

Item No. Components and Parts to be Examined Method

Bl1.7 Reactor Vessel Closure Studs, in place Volumetric

B1.8 Reactor Vessel Closure Studs and Nuts Surface and
when removed Volumetric

B1.9 Reactor Vessel Ligaments between Volumetric
Threaded Stud Holes

81.10 Reactor Vessel Closure Washers, Bushings Visual

83.4 Heat Exchangers Pressure Retaining Volumetric
Bolting, in place

B3.5 Heat Exchangers Pressure Retaining Volumetric
Bolting, when removed and Surface

B3.6 Heat Exchangers Pressure Retaining Bolting Visual

B4.2 Piping Pressure Retaining Bolting, Volumetric
in place

B4.3 Piping Pressure Retaining Bolting, Volumetric
when removed and Surface

B4.4 Piping Pressure Retaining Bolting Visual

85.1 Pump Pressure Retaining Eolting, in place Volumetric

B5.2 Pump Pressure Retaining Bolting, when Volumetric
removed and Surface

B5.3 Pump Pressure Retaining Bolling Visual

-4
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Examination

Item No. Components and Parts to be Examined Method

B6.1 Valve Pressure Retaining Bolting, Velumetric
in place

B6.2 Valve Pressure Retaining Bolting, ' Volumetric
when removed ’ and Surface

B6.3 Valve Pressure Retaining Bolting Visual

Category B-G-2: Pressure Retaining Bolting, Smaller Than
2-Inches in Diameter

The areas shall include bolts, studs, and nuts.

The examinations performed during each inspection interval
shall cover 100% of the bolts, studs, and nuts.

Boliting may be examined either in place under tension
when the connection is disassembled, or when the bolting is
removed.

Examination
Item No. Components and Parts to be Examined Method
81.11 Reactor Vessel Pressure Rataining Bolting Visual
83.10 Heat Exchangers Pressure Retaining Visual
Bolting
B4.12 Piping Pressure Retaining Bolting Visual
B5.9 Pump Pressure Retaining Bolting Visual
B6.3 Valve Pressure Retaining Bolting Visual

Category C-D: Pressure Retaining Bolting Exceeding 1-Inch
in Diameter

The areas shall include bolts, studs, nuts, bushings, washers
and threads in base material and flange ligaments between threaded
stud holes.

Visual examinations performed during each inspection interval
shall cover 100% of the bolts, studs, nuts, bushings and threads
in base material and flange ligaments between threaded stud holes.

Nondestructive examinations shall be performec on 10% of the
bolting in each joint, but not less than two bolts or studs per
joint.

Bushings, threads and ligaments in base material of flanges
are required to be examined only when the connection is dis-
assembled,
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Bolting may be examined either in place under tension,
when the connection is disassembled, or when the bolting is
removed.

Examination
Item No. Components and Parts to be Examined Method
Cl1.4 Pressure Vessels Pressure Retaining Visual and
Bolting ‘ either Surface
or Volumetric
c2.4 Piping Pressure Retaining Bolting Visual and

either Surface
or Volumetric
€3.2 Pumps Pressure Retaining Bolting Visual and
either Surface
or Volumetric
C4.2 Valves Pressure Retaining Bolting Visual and
either Surface
or Volumetric

Code Relief Request

Licensee requests permission to update to the 1977 Edition
Summer 1978 Addenda of the Code for Categories B-G-1, B-G-2 and
C-D.

Proposed Alternative Examination
None .,

Licensee's Basis for Requesting Relief

This relief request addresses the Sec.ion XI Examination
Categories B-G-1 and B-G-2 for Class 1 bolting, and C-D for
Class 2 bolting. Category B-G-1 in the 1974 Edition of the
ASME Code, Summer 1975 Addenda covers bolting two-inches and
greater in diameter and B-G-2 covers bolting less than two-
inches in diameter. Category C-D covers bolting that exceeds
one-inch in diameter.

However, in later editions of the Code, Class 1 bolting
exactly two-inches in diameter is shifted from Category B-G-1
to B-G-2 by revision of the category definition. Similarly,
Class 2 bolting between one and two-inch diameter is eliminated
from Category C-D of the later editions of the Code.

Boston Edison concurs with the Category definitions of
later editions of Section X! for Examination Categories B-G-1,
B-G-2, and C-D and accordingly requests permission to adopt
these definitions.

These portions of the later Code are adopted pursuant to
paragraph (g) of 10 CFR 50.55a as revised in the proposed rule
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published in tre Federal Register, Volume 44 - No. 12 on
January 18, 1979. This rule change approves for use of the
1977 Edition, Summer 1978 Addenda, of the Code. Paragraph
(g) (4)(iv) of the rule change allows the adoption of portions
of later approved editions and addenda to the Code provided
that all related requirements of the respective editions and
addenda are met. It is felt that the above stated adoptions
are in compliance with the regulations.

Evaluation

The 1977 Edition of Section X1 has been referenced in
10 CFR 50.55a and inservice examinations may meet the require-
ments of this edition in lieu of those from previous editions
with the following provisions:

(a) Commission approval is required to update to the
mere recent edition (10 CFR 50.55a (g)(4)(iv)).

(b) When applying the 1977 Edition, all of the addenda
through Summer 1978 Addenda must be used.

(¢) Any requirement of the more recent ed:tion which
is related to the onels) under consideration
must also be met.

The requirements for examining Class 2 bolting 2-inches
in diameter and under are deleted from the 1977 Edition with
addenda through Summer 1978, but volumetric examination is sub-
stituted for visual examination of bolts and studs of larger
diameters. Class 1 bolting exactly 2-inches in diameter is
shifted from Category B-G-1 to Category B-G-2. This shift
substitutes visual for volumetric (and in some instances,
surface) examinations in most instances.

Recommendations

Pursuant to 10 CFR 50.55a(qg)(4)(iv), approval should be
granted to update to the requirements of the Surmer 1978 Addenda
for Category B-G-1, B-G-2, and C-D items. This approval would
delete the requirement to examine Class 2 bolting 2-inches in
diameter and under and would shift Class 1 bolting exactly
2-inches in diameter from Categery B-G-1 to B-G-2.

References
Reference 7,
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Relief Request 1, Reactor Vessel Closure Bushings, Category
B-G-1, Item B1.10

Code Requirement

The areas shall include bolts, studs, ruts, bushings,
washers, and threads in base material and flange ligaments
between threaded stud holes.

Examinations shall be performed during each inspection
interval and shall cover 100% of the bolts, studs, nuts,
bushings, and threads in base material and flange ligaments
between threaded stud holes.

Bushings are required to be visually examined only
when the connection is disassembled.

Code Relief Request

Relief is requested from the requirement to visually examine
all closure stud bushings each inspection interval.

Proposed Aiternative Examination

Boston Edison Company will continue to inspect the
bushings of reactor vessel closure studs removed during
refueling outages.

Licensee's Basis for Requesting Relief

The requirements to visually examine all closure stud
bushings each inspection interval is deemed impractical be-
cause the closure studs would have to be removed to allow
for this inspection.

Performing the required examination constitutes needless
radiation exposure to personnel with no compensatory in-
crease in safety.

Evaluation

Relief Request 1 applies to Category B-G-1, I*em B1.10,
not Item Bl1.7 as listed in the licensee's program.

The Code requirements for bushings require a visual
examination only when the connection is disassembled. There-
fore, this relief request is not necessary.

S
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Under I.A.1 of this report, the licensee's request to
update Category B-G-1 to a later version of the Code is
discussed. This updating does not affect the requirements
to visually inspect the reactor vessel closure bushings.

Conclusions and Recommendations

The licensee meets the intent of the Code, so relief
is not required and should not be granted.

References

Reference 7,

S
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Relief Request 3, Interior Clad surfaces of Reactor Vessels,

catesory B-R-1, Items B1.13 and B1.14

Code Regquirement

The examinations performed during each inspection interval
shall cover 100% of the patch areas. The areas shall include at
least six patches (each 36 sq. in.) evenly distributed in the
closure head, and six patches (each 36 sq. in.) evenly distribu-
ted in accessible sections of the vessel shell. The examination
shall be (1) visval and surface or (2) volumetric for the closure
head cladding, and visual for the vessel cladding.

Code Relief Request

Reliei is requested from perforning examinations of the
closure head and vessel cladding patches.

Proposed Alternative Examination

None.

Licensee's Basis for Requesting Relijef

Analysis has shown that flaws which initiate in the re-
actor vessel cladding, at locations other than nozzles, do
not propagate through the clad-base metal interface. Therefore,
their existence poses no threat to reactor vessel integrity.
The nozzle areas are covered by the regquirement to inspect the
inner radii volumetrically to detect the presence of flaws which
may have propagated into base metal. Accordingly, the ASME has
completely eliminated the B-1-1 and B-1-2 examination categories
from later editions of Section XI.

Performing these examinations only constitutes a needless
exposure of personnel to radiation with no compensatory increase
in safety. Boston Edison, therefore, will not perform the above
mentioned examinations for the remainder of the present inspec-
tion interval. The examinations will not be required for sub-
s:gugn; intervals since the requirements have been deleted from
t ode.

Evaluation

The 1977 Edition of Section XI has been referenced in
10 CFR 50.55a and inservice examinations may meet the require-
ments of this edition in lieu of those from previous editions
with the following provisions:

VA
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Commission approval is required to update to the

more recent edition (10 CFR 50.55a(g)(4)(iv)).

When applying the 1977 Edition, all of the addenda
through Summer 1978 Addenda must be used.

Any requirement of the more recent edition which
is related to the one(s) under consideration
must also be met.

The reguirements for examining closure-head cladding and

vessel cladding are deleted from the 1977 edition with addenda
through Summer 1973.

Recommendations

Based on the above evaluation, Code relief should not be
granted. Instead, pursuant to 10 CFR 50.55a(g){4)(iv), approval
should be granted to update to the requirements of the 1377
Edition, Summer 1978 Addenda, for Category B-I-1 items. This
approval would delete the requirement to examine these items.

References
Reference 7.
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D.

Pressurizer
Does not apply to BWRs,

Heat Exchangers

1. Class 1 Bolting, Category B-G-1, Items B3.4 through B3.6

The request to update to the 1977 Edition, Summer 1978
Addenda (see I.A.1 of this report) applies here. Therefore,
the following is recommended:

Pursuant to 10 CFR 50.55a(g)(4)(iv), approval should be
granted to update to the requirements of the Summer 1978 Addenda
for Category B-G-1 items. This approval would shift
Class 1 bolting exactly 2-in. in diameter from Category B-G-1
to B-G-2,

Piping Pressure Boundary

1. Class 1 Bolting, Category B-G-1, Items B4.2 through B4 .4

The request to update to the 1977 Edition, Summer 1978
Addenda (see 1.A.1 of this report) applies here. Therefore,
the following is recommended:

Pursuant to 10 CFR 50.55a(g)(4)(iv), approval should be
granted to update to the requirements of the Summer 1978 Addenda
for Categery B-G-1 items. This approval would shift
Class 1 bolting exactly 2-in. in diameter from Category B-G-1
to B-G-2.

2. Relief Request 2, Pressure Retaining Welds in Piping, Category
B-J, Item B4.5

Code Requirement

Voiumetric weld examinations shall be performed during
each inspection interval and shall cover all of the area of
25% of the circumferential joints including the adjoining
1-ft sections of longitudinal joints and 25% of the pipe
branch connection joints.

Code Relief Request

Relief is requested from the volumetric examination'of
one pressure retaining piping weld in each primary containment
penetration assembly, which are as follows:

S
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RCIC Steam Supply to Turbine - 3 in.
HPCI Steam Supply to Turbine - 10 in.

A&B Core Spray Injection - 10 in.
Reactor Water Cleanup Suction- 6 in.

RHR Head Spray - 4 in,

RHR A&B Return - 18 in.
RHR Supply - 20 in.
ALB Feedwater - 18 in.
A, B, C, & D Main Steam - 20 in.
Drain, Main Steam - 3 in.

RCIC - Reactor Core Isolation Coolant
HPCI - High Pressure Coolant Injection
RHR - Residual Heat Removal

Proposed Alternative Examination

The examinations required by IWB-3000 will be conducted
in accordance with the Code.

Licensee's Basis for Requesting Relief

As stated in 10 CFR 50.55a(g)(1) for plants whose con-
struction permits were issued prior to January 1, 1971, com-
ponents shall meet Section XI requirements to the extent
practical. Since examination requirements for these welds did
not exist ati the time Pilgrim Unit 1 was designed, accessibility
for their inspection was not considered. The design constraints
make it extremely impractical to examine the subject welds by
volumetric or surface techniques. Boston Edison feels that
this constitutes a basis for relief from the volumetric examina-
tion requirements of Section XI.

The safety implications of this exemption are minimal due
to the fact that the safety margins in the subject welds are
typical of those in all welds in the applicable systems. Since
the exempted welds represent only small fraction of the total
number of welds in these systems (15 out of 496), and all of the
other welds are inspected as part of the ISI program, loss in
statistical significance of the inspection sampling program, due
to exempting these welds is expected to be negligible.

The identified welds are completely inaccessible for volu-
metric or surface examination because the welds are located in-
side a containment penetration. Each primary containment
penetration assembly, due to its design, leaves one pressure
retaining piping weld inaccessible for examination by either sur-
face or volumetric means. The welds can only be examined by
inspecting for evidence of leakage during system hydrotests.
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The initial design of the assemblies did not provide
for accessibility for inservice examinations. If it is assumed,
though, that the workmanship and quality assurance of the weld-
ing as well as the preservice examinations were adequate, then
an examination of the first pressure boundary weld outside the
containment should reflect service induced failures for that
particular piping section. Thus, the first pressure boundary
weld outside the containment on each of these process pipes
could be volumet-ically examined, where practical, over 100%
of its length during each inspection interval. Such an exami-
nation would maintain sample size. Also, the licensee could
conduct visual examinations at these penetrations as proposed.

Conclusions and Recommendations

Based on the above evaluation, it is concluded that for
the welds discussed above, the code requirements are impractical.
It is further concluded that the alternative examination dis-
cussed above will provide necessary added assurance of struc-
tural reliability. Therefore, the following is recommended:

Relief should be granted from the volumetric examination
of the identified welds with the following provisions:

(a) The first pressure boundary weld outside the contain-
ment on each of these process pipes should be volu-
metrically examined, where practical, over 100% of
its length during each inspection interval.

(b) The proposed visual examinations should be performed
on the containment penetration assemblies when leak-
age and hydrostatic tests are conducted in accordance
with 1W8-1220(c).

References
References 7, 10 and 11.
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E. Pump Pressure Boundary

ks

Class 1 Bolting, Category B-G-1, Items B5.1 through B85.3

The request to update to the 1977 Edition, Summer 1978
Addenda (see |.A.1 of this report) applies here, Therefore,
the following is recommended:

Pursuant to 10 CFR 50.55a(g)(4)(iv), approval should be
granted to update to the requirements of the Summer 1978 Addenda
for Category B-G-1 items. This approval would shift
Class 1 bolting exactly 2-in. in diameter from Category B-G-1
to B-G-2.

Relief Request 10, Pressure Retaining Welds in Pump Casing,
Category B-L-1, Item BS5.6

Code Requirement

The areas shall include the weld metal and the base metal
for one wall thickness beyond the edge of the weld.

Volumetric examinations shall be performed during each in-
spection interval and shall include 100% of the pressure-retain-
ing welds in at least one pump in each group of pumps performinrg
similar functions in system (e.g., recirculating coolant pumps).

The examinations may be performed at or near the end of
the inspection interval.

Code Relief Request

Relief is requested from the vclumetric examination of one
pressure-retaining weld in the recirculation pump casings.

Proposed Alternative Examination

Boston Edison will keep abreast of any improvements in
state-of-the-art nondestructive examination (NDE) techniques
that would permit a viable examination of these welds. [t is
expected that practical techniques will be perfected in the
near future.

In the interim, a close visual examination of these welds
will be performed during the system hydrostatic test required
by IWB-5000 to provide an adequate level of assurance that the
integrity of these components is maintained.

S
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Licensee's Basis for Requesting Relief

Each of the two main recirculation pump casings contain
one pressure retaining weld. The weld is between the cast

stainless steel casing and the flange to which the motor is
bolted.

This relief request is primarily based upon the fact that,
currently, no reliable technique for the inspection of these
welds is available. Ultrasonic techniques are not adequate be-
cause the heavy wall, cast structure of the pump casing inhibits
uniform penetration of the ultrasonic beam. High background
radiation levels external and internal to the pump casing pro-
hibit use of radiographic techniques from the standpoint of both
film resolution and excessive exposure that would be required
to disassemble, inspect, and reassemble a pump.

Boston Edison feels that this exemption is justified con-
sidering the safety margin provided by the materials of con-
struction. The pump casing is a high strength cast stainless
steel (ASTM-A351-CF8) which is highly immune to stress corrosicq
cracking. The flange is manufactured from forged stainless steel.
These materials do not exhibit unstable crack growth and therefore,
will provide adequate leak before break margin.

Evaluation

Ultrasonic examination of these welds is impractical because
of the heavy wall and cast stainless material of the pump casing.
Other licensees have made successful volumetric examinations by
taking multiple shots using the miniature linear accelerator (MINAC)
of the weld area and one-half inch on each side. An evaluation of
the applicability of this examination technique at Pilgrim Unit 1
should Se wwue. The 1974 Code calls for an examination for a dis-
tance of one wall thickness on each side of the weld. With the
MINAC technique this is impractical and examination of one-half
inch on each side of the weld is inadequate. This is in compliance
with the 1977 Edition through Summer 1978 Addenda of Section XI.

Conclusions and Reconmendations*

Not enough information has been supplied to show that this
request is impractical, and relief should be denied. If the
licensee determines that the MINAL technique is not practical
and a suitable alternative volumetric examination cannot be found,
the licensee should make another relief request.

References
References 7 and 10.

*The licensee may withdraw this relief request. In a telephone
conversation with K, E?gleston. the NRC Project Manager, on
September 3, 1982, the licensee stated the belief that this is

not a pressure retaining weld. The licensee is investiga
further, ‘l
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Reiief Request 8, Internal Surfaces of Pumps, Category B-L-2,
Item 5.7

Code Requirement

Visual examination of pump internal pressure boundary
surfaces.

One pump in each of the group of pumps performing similar
functions in the svstem shall be examined during each inspection
interval. The examinations may be performed at or near the end
of the inspection interval.

Code Relief Request

Relief is re ussted from the visual examination of the in-
ternal surface. :f ihe reactor recirculation pump at the pres-
sure boundary.

Proposed Alternative Examination

The internal surfaces of the recirculation pump caring will
be visually examined whenever the surfaces are made accessible
when a pump is disassembled for maintenance purposes.

Licensee's Basis for Requesting Relief

The basis for this relief request is predicated on the
following two points:

(1) to complete the subject examination, large ex-
penditures of man-hours and man-rem are required
with essentially ro compensating increase in
plant safety, and

(2) the structural integrity afforded by pump
casing material utilized will not significantly
degrade over the lifetime of the punp.

Based on data compiled from a plant similar in age and
design to Pilgrim Unit 1, it is expected that approximately
1000 man-hours and 50 man-rem exposure would be required to
disassemble, inspect, and reassemble one pump. Performing this
visual examination under such adverse conditions as high dose
rates (30-40 R/hr) and poor as-cast surface condition, realisti-
caily, provides little additional information as to the pump
casing integrity.

The recirculation pump casing material, cast stainless

So—
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steel (ASTM A351-CF), is widely used in the nuclear industry
and has performed extremely well. The presence of some delta
ferrite (typically 5% or more)imparts substantially increased
resistance to intergranular stress corrosion cracking. The
delta ferrite alsc results in improved pitting corrosion re-
sistance in chloride containing environments.

Boston Edison feels that adequate safety margins are in-
herent in the basic pump design and that the health and safety
of the public will not be adversely effected by not performing
the visual examination of the pump internal pressure boundary
surfaces.

Evaluation

The visual examination is to determine whether unanticipated
severe degradation of tne casing is occurring due to phenomena
such as erosion, corrosion, or cracking. However, previous ex-
perience during examinaticns of pumps at other plants has not
shown any significant degradation of casings.

The disassembly of the reactor recirculation pumps to the
degree necessary to inspect the internal pressure retaining
surfaces is a major efrort, involving large personnel exposures
and the generation of large amounts of radioactive waste. In
view of the effort required to disassemble a pump, the infor-
mation returned from visual examination of its internal surfaces
would be marginal.

The licensee has committed to the concept of visual exami-
nation if the pump is disassembled for maintenance. Meanwhile,
pressure and flow are monitored during pump operation to assess
performance.

As discussed in I.E.2 of this report, the licensee should
determine the practicality of using the MINAC technique for
examining the pump casing weld. Thus, if a pump will be dis-
assembled for weld examination, the examination of interior
surfaces should be done at the same time,

The visual examination of the internal pressure boundary
may be performed at or near the end of the 10-year inspection
interval. The Code committee and the Electric Power Research
Institute (EPRI) are undertaking a program to assemble and
evaluate results of visual examinations of pump casing surfaces.
Within the next two ysears, this program should provide a more
definitive basis for the Code committee and NRC for upholding
or modifying this Code requirement, Since so many licensees
consider this requirement impractical and an undue burden, it
is reasonable to postpone a decision to grant relief until at
least preliminary results from thzt program become available.
Since the end of the current inspection interval for Pilgrim

P
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Unit 1 is December 9, 1982, this may require extending the
inspection interval by one year as permitted by IWA-2400(a).

Visual examination of the externals of the pump casings
could be conducted for evidence of leakage when pressure tests
are performed as required by 1WB-5000.

Conclusions and Recommendations

Based on the above evaluation, it is concluded that for
the visual examination discussed above, a more definitive
technical basis is needed. Therefore, the following is
recommended:

(1) Relief should not be granted at this time from the
vitiual examination of the internal surfaces of the
re¢  lor recirculation pump at the pressure boundary.

—
Lo ]
-~

The censee's proposal to perform a visual exami-
nation wrenever the surfaces are made accessible
beciuuse 1 pumy is disassembl’ea ‘or maintenance pur-
rzses should te accepted. The licensee should
determine whether such disassembly will be necessary
to meet the requirements for Item B5.6 (see I.E.2 of
this report).

(3) visual examination of the externals of the pump casings
should be conducted for evidence of leakage when pres-
sure tests are performed as required by IWB-50C0.

References
Reference 7.

Science Applications, Inc.
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F. Valve Pressure Boundary

1.

Class 1 Bolting, Category B-G-1, Items B6.1 through B6.3

The request to update to the 1977 Edition, Summer 1978
Adden#® (see ].A.1 of this report) applies here., Therefore,
the follcwing is recommended:

Pursuant to 10 CFR 50.55a(g)(4)(iv), approval should be
granted to update to the requirements of the Summer 1978 Addenda
for Category B-G-1 items. This approval would shift
Class 1 bolting exactly 2-in, in diameter from Category B-G-1l
to B-G-2.

Relief Request 7, Valve Bodies, Category B8-M-2, Item B6.7

Code Requirement

Visual inspection shall be performed of the internal
pressure boundary surfaces, on valves exceeding 4-in. nominal
pipe size.

One valve in each group of valves of the same construc-
tional design, e. g., globe, gate, or check valve, manufacturing
method and manufacturer that performs similar functions in the
system shall be examined during each inspection interval.

The examinations may be performed at or near the end of
the inspection interval.

Code Relief Request

Relief is requested from the visual examination of the
internal surfaces at the pressure boundary of the Class 1
valves exceeding 4-inch diameter nominal pipe size.

Proposed A.*ernative Examination

An exanrination of the internal pressure boundary surfaces_
will be performed, to the extent practical, each time a valve is
disassembled for maintenance purposes.

Licensee's Basis for Requesting Relief

The requirement to disassemble primary system valves for
the sole purpose of performing a visual examination of the in-
ternal pressure boundary surfaces has only a very small potential
of increasing plant safety margins and a very disproportionate
impact on expenditures of plant manpower and radiation exposure.

S
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Performing these visual examinations, in some cases, under
such adverse conditions as high dose rates (10 R/hr% and poor
as-cast surface conditions, realistically provides little addi-
tional information as to the valve casing integrity.

For approximately 20 percent of these valves the reactor
vessel core must be completely unloaded and the vesse! drained
to permit disassembly for inspection.

The performance of both carbon and stainless cast valve
bodies has been excellent in all BWR applications. Based on
this experience and both incustry and regulatory acceptance
of these alloys, continued excellent service performance is
anticipated.

A more practical approach that would essentially provide
an equivalert sampling program and significantly reduce radia-
tion exposure to plant personnel is to inspect the internal
pressure boundary of only those valves that require disas-
sembly for maintenance purposes. This would still provide a
reasonable sampling of primary system valves and give adequa:e
assurance that the integrity of these components is being main-
tained.

Evaluation

The cisassembly of large valves to the degree necessary to
inspect the internal pressure retaining surfaces (bodies) is
a major effort in terms of exposure of personnel. To do this
disassembly solely to perform a visual examination of the
internal body is impractical.

The licensee has committed to the concept of visual examina-
tion if the valve is disassembled for maintenance. The visual
examination specified is to determine whether unanticipated
severe degrada*tion of the casing is occurring due to phenomena
such as erosion or corrosion, The visual examination of the in-
ternal pressure boundary may be performed at or near the end
of the 10-year inspection interval. The end of the first in-
terval for Pilgrim Unit 1 is December 1982. Therefore, the
licensee will be in compliance with the regulation up to that
time. Now that the end of the interval is approaching, the
licensee should submit a3 new relief request for each valve
classification for which a valve has not been disassembled and
examined. To minimize delays and outage time, it is recommended
that relief requests be submitted as soon as possible.

For those valve classifications that require examination
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