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Southern California Edison Company

23 PARKER STREET

IRVINE, CALIFORNIA 92718

R. M. ROSENBLUM June 26, 1991 TELEPHONE

MANAGER OF (714) 454-4505

NUCLEAR REGULATORY AFFAIRS

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Genflemen:

Subject: Docket Nos. 50-361, and 50-362
First Ten-Year Interval Inservice Inspection Program
San Onofre Nuclear Generating Station
Units 2 and 3 (TAC Nos. 54148 and 54149)

References: (Enclosure 1)

The NRC recently issued the Safety Evaluation Report (SER),
reference 4, and the accompanying Technical Evaluation Report
(TER) for the first ten-year inservice inspection program for San
Onofre Units 2 and 3. This letter provides the information
requested on the only four Items in the SER and TER that require
clarification or additional information. The four items are the
following:

1. Use of ultrasonic (UT) examinations in lieu of
volumetric surface examinations on pressure retaining
welds in pipes and fittings with a nominal pipe size of
4 inches and greater with the exception of dissimilar
metal welds (Relief Request B-7 in references 1 - 4).

2. Installation of the gravity feed lube o0il cooling
system that eliminated the need for augmented in-
service inspections on auxiliary feedwater pump turbine
steam piping.

3. Completion of UT examinations on the bores of the low
pressure turbine disc as required by NUREG-0712, Safety
Evaluation Report Related to the Operation of San
Onofre Nuclear Generating Station, Units 2 and 3.

4. Plans concerning reactor coolant pump casing weld
inspections and examinations of reactor pressure vessel
welds. :
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CLARIFICATIONS AND ADDITIONAL INFORMATION

1. Relief Request B-7 (Ultrasonic Examinations in lieu of
Volumet;ic Surface Examinations

Relief request No. B-7 requests relief from the ASME Code Section
XI, Division 1, 1977 Edition with Addenda through the Summer of
1979, required "1/3 volumetric-plus-surface" examination on
pressure retaining welds in all Class 1 and Class 2 Piping,
Categories B-F, B-J, and C-F, as described in Enclosure 2, with
the exception of dissimilar metal welds. Revised Relief Request
B-7 is provided as Enclosure 3.

-~ The ASME Code requires volumetric and surface examinations to be
conducted on pressure retaining welds in pipes and fittings
nominal pipe size 4 inches and greater and all dissimilar metal
welds. In reference 4, the NRC staff did not grant Relief
Request B-7 because Southern California Edison (SCE) did not
provide detailed justification and did not demonstrate the UT
testing instrumentation and procedures are capable of detecting
outside diameter surface-connected defects. The three conditions
identified by the NRC that must be met for them to consider
granting Relief Request B-7 and SCE's responses are as follows:

(a) Additional information must be provided demonstrating
that the Code-required surface examination is
impractical to perform.

Response to (a):

San Onofre Units 2 and 3 were built to the ASME Code, Section 3,
1971 Edition and the preservice examinations were performed to
the requirements of the 1974 Edition of the ASME Code, Section
XI, with Addenda through Summer, 1975. The required examination
for pressure-retaining welds in Code Categories B-F, B-J, and C-F
was a full volumetric examination, with an additional surface-
examination specified only for dissimilar metal welds. As a
result, piping welds in Code Categories B-F, B-J, and C-F were
not prepared for surface examination. The requirement to perform
surface examinations on welds such as these, and therefore
prepare them for surface examination was first added to the ASME
Code in the 1977 Edition.

Significant additional time in the radiation environment would be
required to grind and surface condition the welds in preparation
for surface examinations. Approximately 3,500 welds in general
radiation areas of 2 millirem/hour to 100 millirem/hour will
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require approximately 6 man hours of preparation for each weld.
In addition, the Reactor Vessel Nozzle-to-Extension Piece welds
and the Extension Piece-to-Pipe welds are located inside the
primary reactor shield wall, and would require entry into the
reactor cavity alongside the unshielded reactor vessel to both
prepare the surface and conduct the examination. Surface
examination of these 12 welds would each require approximately 6
man hours in a radiation field as high as 50 rem/hour.

The total effort to perform all required surface examinations
without Relief Request B-7 is estimated to more than double the
time to perform the inspections. Therefore, the radiation
exposure received in the performance of these inspections will
double. Past ISI programs have resulted in an average of 10 man
rem per outage. Without Relief Request B-7 a total of 20 man rem
per outage for ISI is expected.

(b) The remote volumetric examination must include the
entire weld volume and heat affected zone instead of
only the inner one-third of the weld.

Response to (b):

The remote volumetric examinations completed and planned include
the entire weld volume and heat affected zone. During the Cycle
7 refueling outages we will perform remote automated volumetric
examinations on the entire weld volume and heat affected zone of
these welds from the inside diameter surface coincident with the
examination of the Reactor Pressure Vessel. A similar inside
diameter volumetric examination of the Hot Leg Nozzle-to-
Extension Piece welds, and Extension Piece-to-Pipe welds was
performed during the Cycle 3 refueling for both Unit 2 and Unit
3.

(c) The UT testing instrumentation and procedures must be
demonstrated to be capable of detecting outside
dimension surface-connected defects on (1) in-place
piping in the circumferential orientation, and (2)
laboratory test blocks. The test block defects need to
be cracks and not machined notches.

Response to (c):

"The UT examination techniques used during inservice examinations
at San Onofre Units 2 and 3 have successfully detected several
surface indications. These indications have ranged from
radiographic station markers ("punch marks") to surface geometric
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conditions. Enclosure 4 provides 3 data packages from UT
performed at San Onofre Units 2 and 3 which demonstrate UT
capability of detecting outside dimension surface-connected
defects.

The use of UT techniques in lieu of surface examination is
additionally supported by subparagraphs IWB-3514.2(b) and IWB-
3514.3(b) of the 1977 Edition of the ASME Code, Section XI, with
Addenda through Summer, 1979. This section of the Code provides
for the use of UT techniques when the indication(s) exceed the
allowable standards for surface examination. Table IWB-3514-2 or
Table IWB-3514-3, as appropriate, provide the governing
indication standards for volumetric examination using UT
techniques.

SCE proposes to demonstrate the capability of full volumetric UT
examination technique to find flaws, not merely characterize
flaws found by surface examinations. Therefore, SCE offers to
perform a surface flaw detection demonstration program. The
proposed test standards to be used for demonstrating the
capability of ultrasonic examination techniques to detect crack-
like flaws open to the surface shall be as follows:

1. 6" schedule 20 stainless steel, with one flaw
circumferentially oriented in the weld heat
affected zone.

2. 6" schedule 120 stainless steel, with one flaw
circumferentially oriented adjacent to the toe of
the weld.

3. 8" schedule 20 stainless steel, with one flaw
circumferentially oriented in the heat affected
zone.

4. 8" schedule 80 stainless steel, with one flaw
axially oriented running into the heat affected
zone.

5. 8" schedule 160 stainless steel with no flaw

: present.
6. 10" schedule 20 stainless steel with one flaw

axially oriented running out from the toe of the
weld.
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7. 10" schedule 80 stainless steel with one flaw
" circumferentially oriented adjacent to the toe of
the weld and one axially oriented flaw running
into the parent material from the heat affected

zone.

8. 16" schedule 20 stainless steel with no flaw
present.

9. 16" schedule 20 stainless steel with one flaw
circumferentially oriented in the heat affected
zZone.

The demonstration program will be organized and scored along the
‘lines of Code Case N-409-2. A grading unit will be considered to
be any 3 continuous inches of weld (both sides of the weld or
pipe shall be considered one grading unit). Thus, a 6" diameter
120° pipe segment of approximately 14" in overall length (an
average block size) would have 2 grading units, as the weld
present in the segment would be approximately 7" long. Any
grading unit shall not have more than 1 flaw, but may contain no
flaws. All flaws shall be fatigue cracks of not more than 5% of
through-wall depth, and shall be open to the surface. Because
surface indications which may exist in the field will not be
disguised, we will not paint, tape, or otherwise mask the test
flaws.

The proposed program presents 24 grading Units, with 8 flawed
grading units and 16 non-flawed grading units. To successfully
pass this program, an examiner will be required to successfully
detect 7 of the 8 flaws, with no more than 2 false calls.

2. Auxiljiary Feed Water System Lube 0il Cooling

Section 2.4.2.c of the TER, enclosed with reference 4, states
that SCE is performing augmented in-service inspections on AFW
pump turbine steam piping. SCE initially committed to these
augmented inservice inspections in reference 5 to resolve the
concern of a steam line pipe break in the auxiliary feedwater
(AFW) pump room and the impact on the AFW pump bearings. SCE
changed this commitment in reference 6 and committed to install a
forced lube o0il cooling system to improve AFW system reliability.
By reference '7 SCE notified the NRC that the forced lube o0il
cooling design was changed to a gravity feed design.
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Therefore, based on installation of the gravity feed 1lube oil
cooling system, and, as stated in reference 6, we are not
implementing augmented inservice inspections on the AFW pump
turbine steam piping.

3. Low Pressure Turbine Disc Bore Inspections

In section 2.0 of reference 4 the NRC stated that SCE needs to
confirm the performance of UT examinations on bores of the low
pressure turbine disc. The NRC staff required these UT
examinations by License Condition No. 15 for Unit 2 and License
Condition No. 13 for Unit 3. SCE reported the completion of
these required inspections on Units 2 and 3 in references 8 and 9
respectively. These inspections are not part of our ISI program;
- they were performed by maintenance orders in specific response to
the above License Conditions.

4. Reactor Coolant Pump Casing Welds and Reactor Pressure
Vessel Welds

In section 2.5 of the TER attached to the SER, it was noted the
reactor coolant pump casing weld examinations were scheduled for
the tenth-year refueling outage using radiography unless better
techniques are developed. Since our submittal, the NRC has
accepted Code Case N-481 which permits visual examinations of the
RCP casing welds in lieu of volumetric examination. Therefore
SCE will perform reactor coolant pump casing weld examinations
during-the tenth-year refueling outage using Code Case N-481. No
pump casing welds have been examined to date.

In section 2.5 of the TER it is stated that procedures for the
reactor vessel weld examinations have not been developed. SCE
has scheduled the reactor vessel weld examinations for the Cycle
7 refueling outage for each unit. Unit 2, the lead unit, will
not begin the Cycle 7 outage until mid 1993. The procedures will
be developed prior to the Cycle 7 refueling outages in accordance
with Regulatory Guide 1.150 after SCE selects a contractor to
perform the inspections.

On July 20, 1991 SCE will begin ISI weld inspections associated
with the upcoming Cycle 6 refueling outage. We plan to perform
100 percent volumetric UT examinations as described in enclosed
Relief Request B-7 in lieu of a 1/3 volumetric plus surface
examination. .Remaining ISI inspections for the San Onofre Unit 2
first ten-year inspection interval will be performed during the
Cycle 7 refueling outage.
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If you have any questions or comments, please contact me.

Very truly yours,

Q= —

cc: J. B. Martin, Regional Administrator, NRC Region V
C. Caldwell, NRC Senior Resident Inspector, San Onofre Units
1, 2 and 3
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Enclosure 1
REFERENCES

Letter from K. P. Baskin (SCE) to F. Miragiia (NRC)
dated March 3, 1982; Subject: Inservice Inspection
Program San Onofre Units 2 and 3 :

Letter from K. P. Baskin (SCE) to G. W. Knighton (NRC)
dated July 5, 1983; Subject: Inservice Inspection
Program San Onofre Units 2 and 3 ’

Letter from M. O. Medford (SCE) to G. W. Knighton (NRC)
dated May 22, 1985; Subject: Docket Nos. 50-361 and 50-
362 ' '
San Onofre Nuclear Generating Station Units 2&3

Safety Evaluation Report of the First Ten-Year Interval
Inservice Inspection Program San Onofre Nuclear
Generating Station Units 2 and 3 (TAC Nos. 54148 and
54149); Enclosure to the October 12, 1990, letter from
L. E. Kokajko (NRC) to Harold B. Ray (SCE) and Gary D.
Cotton (SDG&E). ' ,

Letter from K. P. Baskin (SCE) to F. Miraglia (NRC)
dated July 12, 1982; Subject: Docket Nos. 50-361 and

 50-362

San Onofre Nuclear Generating Station Units 2&3

Letter from K. P. Baskin (SCE) to G. Knighton (NRC)
dated March 7, 1983; Subject: Docket Nos. 50-361 and
50-362

San Onofre Nuclear Generating Station Units 2 and 3

Letter from M. 0. Medford (SCE) to G. Knighton (NRC)
dated April 2, 1984; Subject: Docket Nos. 50-361 and
50-362

San Onofre Nuclear Generating Station Units 2 and 3

Letter from M. 0. Medford (SCE) to G. Knighton (NRC)
dated June 20, 1986; Subject: Docket No. 50-361
Inspection Report of Low Pressure Turbine Rotor Discs
San Onofre Nuclear Generating Station Unit 2

Letter from M. O. Medford (SCE) to G. Knighton (NRC)
dated March 23, 1987; Subject: Docket No. 50-362
Inspection Report of Low Pressure Turbine Rotor Discs
San Onofre Nuclear Generating Station Unit 3
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FIGURES SUPPORTING RELIEF REQUEST B-7

Relief Request B-7 requests deviation from the Code-required combination of "inner 1/3
volumetric examination plus surface examination" as shown in Figure 1 for pressure-
retaining welds in pipes and fittings, Code Categories B-F, B-J and C-F, Items B5.50
(with the exception of dissimilar metal welds), B9.10, B9.20, B9.30, B9.40, C5.21 and
C5.22,

ASME Section XI Code Required Examination
per Figure IWB-2500-8

| - L LR
Fi% Zia
T Y. ....A \ | / B
l 13T '
e e
D Cc
Surface Examination Area: F-G
~ UT Examination Volume: A-B-C-D Figure 1

Volumetric examination of 100% of the volume of the weld and heat affected zone as
shown in Figure 2 is proposed as the alternative examination. Examinations shall be
conducted using full-vee examination techniques as a minimum, applied in two directions
parallel to the weld, and two directions perpendicular to the weld, except when access is
limited by weld configuration or geometry.

Proposed Alternative Examination per Relief Request B-7

A 127 12T B

ft—— —§

UT Examination Volume: A-B-C-D .
S Figure 2



- SYSTEM:

COMPONENT/
AREA:

EXAMINATION
CATEGORY :

CLASS:

FUNCTION:
systems

EXAMINATION
REQUIREMENT:

BASIS FOR
RELIEF:

.

Enclosure

RELIEF REQUEST NO. B-7

All Class 1 and 2 piping systems
Pressure retaining welds in pipes and fittings

B-F, B-J, and C-F

1 and 2

To provide a pressure boundary to Class 1 and 2

Volumetric and surface examination of applicable
circumferential and longitudinal pressure
retaining piping welds as per ASME Section XI
figure Nos. IWB-2500-8 and IWC-2570-7 for Class 1
and 2 components, respectively.

Relief is requested from the above method of
examination, referred to as "1/3 volumetric plus
surface" examination.

1. A full volumetric UT preservice examination
was performed in accordance with the
requirements of the 1974 edition of the code.
If a "1/3 volumetric plus surface "
examination is performed it will not be
comparable to the preservice examination. A
full volumetric UT examination would be
comparable to the preserv1ce examination.

2. The total effort to perform all required
surface examinations without Relief Request
B-7 is estimated to more than double time
required to perform the examinations. This
will double the radiation exposure received
in the performance of the required )
examinations as compared to performing the
examinations with Relief Request B-7. This
means an increase of '10 man rem per outage
for these examinations to 20 man rem per
outage.



ALTERNATE
EXAMINATION:

Enclosure 3

RELIEF REQUEST NO. B-7 (Continued)

3. The use of UT techniques in lieu of surface
examination is additionally supported by
subparagraphs IWB-3514.2(b) and IWB-3514.3(b)
of the 1977 Edition of the ASME Code, Section
XI, with Addenda through Summer, 1979. This
section of the Code provides for the use of
UT techniques when the indication(s) exceed
the allowable standards for surface
examination. Table IWB-3514-2 or Table IWB-
3514-3, as appropriate, provides the
governing indication standards for volumetric
examination using UT techniques.

Applicable circumferential and longitudinal
pressure retaining piping welds will receive a 100
percent volumetric UT examination-in lieu of a
"1/3 volumetric plus surface" examination.
Examinations shall be conducted using full-vee
examination techniques as a minimum, applied in
two directions parallel to the weld, and two
directions perpendicular to the weld, except when
access is limited by weld configuration or
geometry. :
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DATA PACKAGES DEMONSTRATING UT CAPABILITY TO
DETECT OUTSIDE DIMENSION SURFACE-CONNECTED DEFECTS.

Package No. 1: LPSI Header ’ UT NO. 19-2
Package No. 2: LPSI Pumps 1 and 2 UT NO. 19-10

Package No. 3: Continuous Blowdown UT NO. 19-32
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