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BOSTON EDISON COMPANY

PILGRIM NUCLEAR POWER STATION !

DOCKET NO. 50-293 l

1.0 INTRODUCTION

Section 10 CFR 50.55a(g)(6)(ii)(A) contains requirements for an augmented |
examination of reactor vessels. This section requires licensees to implement !

an augmented examination of " essentially 100%" of the reactor pressure vessel |(RPV) shell welds. The shell welds are specified in the 1989 Edition of the |

American Society of Mechanical Engineers Boiler and Pressure Vessel Code (ASME |Code), Section XI, Table IWB-2500-1, Examination Category B-A, " Pressure
|

Retaining Welds in Reactor Vessel," Item Bl.10. This ASME Code category |

includes Item Bl.11, circumferential shell welds, and Item Bl.12, longitudinal '
|

shell welds. 10 CFR 50.55a(g)(6)(ii)(A)(2) defines " essentially 100%"
examination as "more than 90% of the examination volume of each weld." The
schedule for implementation of the augmented inspection is dependent upon
the number of months remaining in the 10-year inservice inspection
(ISI) interval that was in effect on September 8,1992. Section|

10 CFR 50.55a(g)(6)(ii)(A)(5) allows licensees unable to completely satisfy
the requirements of the augmented reactor vessel examination to propose an
alternative that would provide an acceptable level of quality and safety. A
licensee may use their proposed alternative when authorized by the NRC staff.

In a lettar dated September 20, 1995, the Boston Edison Company (BEco), the
licensee, submitted a request for relief from performing certain augmented
examinations of the reactor pressure vessel (RPV) shell welds at Pilgrim
Nuclear Power Station. In a letter dated February 16, 1996, the licensee
provided additional and clarifying information to support the original
request. The licensee examined the RPV internal surface to the extent
practical, even though 90% coverage was not attained. The licensee requested
authorization not to perform any additional or alternative RPV examinations to
complete the requirements.

2.0 REDUEST FOR RELIEF
1

The licensee requested relief from performing additional examinations to
achieve the 90% coverage.
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3.0 REQUIREMENT

Section 10 CFR 50.55a(g)(6)(ii)(A)(2) states all licenstes shall augment their
reactor vessel examination by implementing once, as paru of the ISI interval
in effect on September 8, 1992, the examination requirements for reactor
vessel shell welds specified in Item Bl.10 of Examination Category B-A,

j" Pressure Retaining Welds in Reactor Vessel," in Table IWB-2500-I of -

Section XI, Division 1, of the ASME Code, subject to the conditions specified j
in 50.55a(g)(6)(ii)(A)(3) and (4). l

!

4.0 BASIS FOR RELIEF

1Section 10 CFR 50.55a(g)(6)(ii)(A)(5) requires licensees that are unable to |
completely satisfy the augmented RPV shell weld examination requirement to j
submit information to the Commission to support such determination and' propose
alternatives to the examination requirements that would provide an acceptable
level of quality and safety.

5.0 PROPOSED ALTERNATIVE EXAMINATION

The licensee proposed that the current results be accepted as an alternative lto conducting additional examination of the welds that did not meet the
90% volume coverage requirement. The augmented examination of the RPV shell
welds already conducted confirmed no flaws in the vessel. Therefore,
performing additional examinations to achieve the 90% coverage presents
hardship, produces unnecessary radiological exposure to personnel, and/or I

requires RPV or RPV biological shield wall disassembly. |

6.0 EVALUATION
|

The augmented RPV shell weld examination was performed at Pilgrim during i
Refueling Outage No. 10 and documented in NRC Inspection Report No. 50-293/
95-09. The licensee performed the examination to the extent practical with !
remotely controlled, automatic equipment from inside the RPV and manual
equipment from outside the RPV at the lower head shell weld and where
scheduled bioshield wall disassembly allowed access. The manual examination
procedures were written to meet the requirements of Section V and Section XI
of the ASME Code and NRC Regulatory Guide (RG) 1.150, " Ultrasonic Testing of
Reactor Vessel Welds during Preservice and Inservice Examinations," Rev. 1,
Appendix A.

6.1 Alternative Procedure

The licensee used General Electric (GE) Company's GERIS-2000 system to perform
the remote controlled, automated UT examination of the RPV. The GERIS-2000
uses an alternative procedure to ASME Code and RG 1.150. The examination
procedure is dependent on the echo-dynamic motion and tip diffraction
characteristics of the flaw instead of the amplitude characteristics required
by code. The areas where the procedure deviates from code and RG are ,

explained in Enclosure 2 and 3 of the submittal. An examination performed '
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j with the procedure will result in the examination volume being interrogated by
i the same straight and angle beam search units as an ASME Section V, Article 4
; procedure. Any areas of limited access would be common to the Article 4
; procedure. An additional examination by the 70* refracted longitudinal search
j units, not required by Article 4, is also performed.
I

{ GE demonstrated the procedure at the Performance Demonstration Initiative
j (PDI) qualification Section No. 61-02 in accordance with the 1992 Edition,

1993 Addenda of ASME Section XI, Appendix VIII requirements. Appendix VIII
i was developed to ensure the effectiveness of UT examinations within the
) nuclear industry by means of a rigorous, item specific, performance
; demonstration. The performance demonstration was conducted on a RPV mockup
j containing flaws of various sizes and locations. The demonstration
: established the capability of equipment, procedures, and personnel to find
! flaws that could be detrimental to the integrity of the RPV. Although
j Appendix VIII is not currently required, the qualification of equipment,
i procedures, and personnel to Appendix VIII criteria demonstrates examination
j and evaluation techniques that equalled or surpassed the requirements of i
; paragraph IVA-2232, " Ultrasonic Examination," of Section XI of the ASME Code,
! and RG 1.150.

I 6.2 Examination |
4

| Table 1 presents the examination coverage achieved and restraints for both the |

| GERIS-2000 automatic method and manual methods.
T

2 The GERIS-2000 examination identified 55 indications, all of which were
i acceptable in accordance with ASME Section XI paragraph IWB-3500. The'

licensee concluded that these indications were created at fabrication. The
detection of the indications is associated with advancements in automated UT

i technology. The manual examinations using code procedures did not detect any
j indications.
:

6.3 Limitations to Examination
,

The RPV was examined to the maximum extent from the inside within the
: constraints of available tooling and vessel internal restrictions. Further
' examination from the inside is not practical without disassembling the vessel
, internal components. For vessel areas that could not be inspected from the

inside surface, they were inspected as best as possible from the outside'

j surface. Outside access was limited by permanent insulation fixed near the
i RPV surface and a structural steel bioshield wall. A review by the licensee
i of bioshield w '1 penetrations not opened for this examination (refueling
i outage # 10) revealed that coverage cannot be increased from these locations.
1 A search of RPV-to-nozzle and RPV-to-nozzle inner radius UT records did not
| improve on the shell weld coverage. Manual examination did achieve minimal
! improvement in the weld coverage of welds RPV-L-2-3388, RPV-L-2-339C, and the
! lower head to shell weld RPV-9-338, but not enough to increase the percent
j coverage.
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Welds RPV-L-2-339A and RPV-L-1-3398 have access restrictions caused by welded
guide rods at vessel azimuth 0* and 180'. The azimuth 180* gut'e rod is
directly over the RPV-L-1-339B weld, thus preventing access for scanning. On
the 00, weld RPV-L-1-339B is located behind permanent insulation above the
bioshield. Although removal of permanent insulation is possible, the effort
would expose personnel to radiological exposure that is considered unnecessary
by the licensee. Acceptable examinations of comparable welds RPV-L-1-339A and
RPV-L-1-339C at 98.5% and 99.9% coverage, respectively, is indicative of what

j would be expected from an examination of weld RPV-L-1-3398.

The RPV-L-2-339A weld has restrictions caused by feedwater spargers and core
spray piping. The weld is offset from the guide rod by 4', thus providing
access for 3% coverage of the weld. The weld is located above the beltline
region and exposed to less radiation than the welds located in the beltline
and adjacent areas, thus not as susceptible to radiation embrittlement.

The coverage identified in Table 1 shows that the examinations of a
significant portion of the weld volume was performed without any evidence of,

I unacceptable degradation. The absence of unacceptable indications in any of
; the examined welds support the licensee's contention that additional

I
examinations to achieve at least a 90% coverage of every weld would present a l

I

hardship and produce unnecessary radiological exposure to personnel.

7.0 CONCLUSION
|

Based on the information submitted, the NRC staff concludes that, pursuant to |
,

| 10 CFR 50.55a(g)(6)(ii)(A)(5), the licensee's proposed alternative using the
| augmented RPV examination of the accessible weld volumes from inside and
i outside surfaces provides an acceptable level of quality and safety to satisfy
' the requirements of 10 CFR 50.55a(g)(6)(ii)(A).
.

'

Principal Contributor: D. Naujock

Date: March 26, 1996
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Table 1: Reactor Pressure Vessel Augmented Examination Results

WELD CODE DESCRIPTION COVERAGE LIMITATIONS
ITEM %

RPV-9-338 B1.11 Circumferential 71.4 Bio-shield, Non removable insulation

RPV-C-1-344* Bl.11 Circumferential 71.2 Jet pump riser bracket, Core spray downcomer
RPV-C-3-3398 Bl.ll Circumferential 73.2 Guide rod, Core spray downcomer, Surveillance

specimen bracket, Instrumentation nozzle, Control rod
drive return nozzle

RPV-C-3-339A Bl.Il Circumferential 93.8 Guide rod

RPV-L-2-338A* Bl.12 Vertical 75.0 Recirculation inlet nozzle C, Jet pump riser,
Manipulator lower scan limit

RPV-L-2-3388* Bl.12 Vertical 50.6 Recirculation outlet nozzle B, Core spray downcomer
RPV-L-2-338C* Bl.12 Vertical 74.9 Recirculation inlet nozzle, Jet pump riser,

Manipulator locc scan limit

RPV-L-1-338A* Bl.12 Vertical 71.4 Jet pump riser bracket, Control rod drive return
nozzle

RPV-L-1-338B* Bl.12 Vertical 87.7 Guide rod

RPV-L-1-338C* Bl.12 Vertical 34.7 Jet pump riser bracket, Surveillance specimen bracket
RPV-L-2-339B Bl.12 Vertical 62.8 feedwater sparger, Core spray piping
RPV-L-2-339C Bl.12 Vertical 99.9 Feedwater sparger, Core spray piping
RPV-L-2-339A Bl.12 Vertical 3.0 Feedwater sparger, Core spray piping, Guide rcd
RPV-L-1-339A Bl.12 Vertical 98.5 Main steam nozzle

RPV-L-1-339B Bl.12 Vertical 0.0 Guide rod

RPV-L-1-339C Bl.12 Vertical 90.6 Main steam nozzle D
* = Beltline region welds
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Mr. E. Thomas Boulette, Ph.D
Senior Vic( President - Nuclear
Boston Ediso ompany
Pilgrim Nucle Power Station
RFD #1 Rocky Hi Road
Plymouth, MA 023

SUBJECT: PILGRIM CLEAR POWER STATION - REQUEST FOR AUTHORIZATION OF
ALTERNATIV REACTOR PRESSURE VESSEL EXAMINATIONS (TAC N0. M93724)

Dear Mr. Boulette:

By letter dated September 20, R95, as supplemented February 16, 1996, Boston
Edison Company (licensee) requestgd relief from certain augmented examinations
of reactor pressure vessel shell wa ds at Pilgrim Nuclear Power Station.

The NRC staff has completed its revi of the licensee's submittal. Based on
the information submitted, the staff concludes that the alternative contained
in the submittals is acceptable pursuant \ o 10 CFR 50.55a(g)(6)(ii)(A)(5) as
it provide; an acceptable level of quality and safety. The staff's safety
evaluation is contained in the enclosure.

If you have any questions in this matter, plea e contact Mr. Ronald Eaton at
(301) 415-3041.

Sincerely,

LedyardB. Marsh,Dhector
Project Directorate IM
Division of Reactor Pro'jects - I/II
Office of Nuclear Reactor. Regulation i

Docket No. 50-293 .' I

1
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