UNITED STATES
NUCLEAR REGULATORY COMMISSION
NASHINGTON. D C. 20855

SAFETY EVALUATION 8Y THE OFFICE OF NUCLEAR REACTOR REGULATION
SUPPORTING RELIEF FROM REQUIREMENTS OF SECTION XI ASME CODE
NORTHEAST NUCLZAR ENERGY COMPANY
MILLSTONE NUCLEAR PCWER STATION UNIT NO. 1
COCKET NO. 50-245

3, latter dated Seotamper 13, 1380, the Nortneast Nucl2ar Energy Company [the
Ticensee) submitted the Millstone Unit 1 [nservice Inspection and Testing Prec-
gram for the second ter-year inspection interval. B3asad on the date of
commercial ooeration, tne second ten-year inspacticn interval will begin on
Cecemper 22, 1980, and and on December 28, 13¢0., The Inservice Inspecticn and
Testing Program is based on the current inspection program, which was aporoved
in the Safety Zvaluation Report issued September 19, 1373, in support of Ameng-
nent No. 54 %3 Provisional Operating Licanse No. 2P%.21, but upgraded %3
requirement 3f Section X1 of the ASME 3oiler and Pressure Vessel Code, 1377

Edition, i1nciuding Summer 1373 Addendum.

Paragraph (g)S5(iif) of 10 CFR Part 50.55a requires that the licensze notify
the Nuclear Regulatory Commission when it is determined that confgrmance with
certain Section X1 ASME Code requirements are impractica. and that information
oe submitted in support of this determination. After review and evaluation,
reiief may be granted and alternative requirements may be imposed pursuant %o
caragraph (3)6(i) of 10 CFR Part 50.55a by the Nuclear Requlatory Commission.

We nave completed our review and evaluation of the request for relisf from
cartain Section XI ASME Code inservice inspection requirements for the
Millstone Unit 1 facility. The specific requests for relief and our evaluation



2.0 EVALUATION OF REQUESTS FOR RELIEF FROM SECTION XI CODE REQUIREMENTS
2.1 CLASS 1 COMPONENTS
A. Reactor Vessal
1. Relief from the volumetric examination of one longitudinal and one

circumferential shell weld in the beltline region of the vessel.

(Item No. 3 1.10, Examination Category 3-A, Table 1WB-2500-1)

Code Requirement

The Code requires that one circumferential and cne longitudinal beltline
region weld 2e voulumetrically axamined %o assentially 100% of the length
during the second inspection interval. The welds should de lccated at a
structyral discontinuity, 1¥ any. The 2xaminaticns may be performed at
ar near the 2nd of the inspection interval.

3asis “or the Requestaq Relief

The reactor vessel is insulated with sermanent reflective insulation and
surrounded dy the concret2 diglicgical snieid. The annular space tetween
the insigde aiameter of tne diological sniaid iand the 2utside Jdiameter of
the insuiation is a nominal 3-1/2 inches. Thus, accass for removal of the
insulaticn panels is 2xtremely 1°'mited, and this inaccessibility precluces
direct examination of the beltline region welds f-om the outside surfaca.
The interior surface of the reactor vessel is stainiess steel clad, and
the vessel 's internals, shroud, and et pumps would make an intarnal
volumetric examination of the beltline region welds impractical.

The Northeas: Nuclear Znergy Company agreed to serform the iugmented zrogram
ipproved by  Amendment No. 54 to Provisional Operating License Ne. CPR-Z!
when examining these welids. The iugmentad program consists of:

‘a) Examine volumetrically at least 100% of accessibie length of each
longitudinal weld and at Teast 100% of the accessible length of

2ach circumferential weld, from 2ither inside or cutside the vessel.

(B) WVisually inspect to the extent practical, and from the vessel inside
surface, the areas of the welds required 0 Se 2xamined.

(¢) In the avent that (Code unacceptapie flaw is detected, 10C% volumestric

examination snall Se serfaormed on the welds %0 meet Sec<ion (1 ASME
Cade requirement. This examination wil]l be serfarmed from tre ‘nside
surface 3f the reactor vessal.




Zvaluation and Conclusion

[mposition of the Section A1 ASME Code requirement would subject the

licensee to axtreme hardsnip in necessitating removal of the concrete
5iological shield and the permanently installed insulation 2o perform
the requireq examination of the welds from the vessel outside surface.

The 2017ing water reactor vessel is calculated to receive a relatively
low fluence. Therefore, the amcunt of irradiation damage in the zeit-
line region should not be significant during this inspection interval.
The reactor vessel is monitored for radiaticn damaga in the heitline
regicn. The surveillance orogram is in compiiance with ASTM Z135-46

and has een avaluated with respect %0 the requirements 2f iS™M Z135-73.
neé nave detammined that the program meets the assential requirsments of
ASTM £735-72 and conforms %0 the intent of Appendix H of 10 CFR Paret 30.
The orogram will provide sufficient data to monitor radiation damage to
the vessel beltline materials throughout the servica life. [n aaditicn,
the vessel was designed and “abricated in accordance with the rules of
Section [II of the 1965 Zgition of the ASME 3o0iler and Pressure /essel
Code. We nave svaiuated the fracture toughness propgerties and find that
they meet the principle requirements set forth in Appendix G of 10 CFR
Part 50. Utilizing the results of the surveillance program to monitor
material damage from neutron irradiation and the juidelines in Regulatory
Guide 1.39 to establish operating limitations will insure that the
reactor vessel will be operated in compiiance witn the requirements of
Appendix 3 of 10 CFR Part 50. Tnis will provide an acceptabie margin

of safety to prevent brittle fracture of the vessel during any conditions
of normal operation, including anticipated operational occurrences iand
system nyarastatic tests, to which it may e subjected during the remain-
ing service life.

Ae conclude that the vessel design, on 3oing surveillance program of the
reactor vessel materials froem the beltliine region, and the augmented
axamination r~equirements are adequate %o provide an acceptaple Tevel of
safaty and assuranca that the vessal structural integrity will not be
¢ompromised during the inspection pericd.



3. Pumps

2.

Relief from the scheduling requirement for the visual examination of
internal surfaces of at least one pump in 2ach group of pumps performing
similar functions in the system. (Item No. 312.20, txamination Category
8-L-2, Taple I[WB-250C-1)

Code Requirement

A visual examination (VT-1) of the internal pressure soundary surfaces
of one pump in 2ach of the group of pumps performing similar functions
in the systam shall e examined duyring each inspection interval. The
axamination may he performed at or near the and of the inspection intarval.

3asis for %he Requestad lelief

The ‘ortheast ‘luclear “aerqy Company oroocsaes %0 oustoone the visual
examination of the intarnal surfaces of the recircuylation pumps until the
need irisas %0 cer<orm majisr maintenance 2n the pumps. [n the 1bsance of
required recirculation pumec maintenance, tne Secticn X[ ASME Code require-
ment to disassamble and perform a visual 2xamination of the intarnal sur-
face of the pump casing is in impractical requirement. Oisassemgiy and
inspection of a recirculation pump would result in personnel exposures of
about 100 man-rems and require approximately 3200,300 in spare parts and

other costs. The ourden imposed by the Secticn (I Code 2xamination regquire-

ment in the absence 3f maintenance warrants neither the personnel exposure
nor the spare parts iand other costs.

The Millstone Unit 1 recirculation pumps have operated satisfactorily
during the first inspection interval. Visual axamination of the pump
casing axteriors during operational leak tests at refueling outages has
shown nc sign of degradation. Based upon 3WR service axperience, cast
stainless steel pump and valve bodies nave performed icceptably with no
degradation noted. The integrity of the Millstone Unit 1 recirculation
sumps will be assured by performing monthly vibration signature anaiyses.
The analysis is sufficiently sensitive to detect change. aJccurring as i
result of 2ither wear, internal surfice aresicn, or cavitation zamage.
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Accelerometers are mounted at right angles or each recircylation pumo
in areas most sensitive to detact change in internal configuration and
coolant flow. Although monthly vibration sigrature analysis will be
macge, accelerometars will continuously monitor the pumps operational
and structural characteristics.

In addition, the integrity of the recirculation pumps will be assured

5y 21 sensitive Teak detection system. The Milistone Unit No. 1 Technical
Scecifications 1imit unidentified leakage inside containment %0 2.3 gpm.
[n the event a through-wall crack develops in 2ither sump casing, the leak
detection systam is adequate to provide warning of sump degradaticon at an
early stage of leak occurrence. Northeast Nuclear Znergy Company will
continue the augmentad visual inspecticns of ooth oump casing exteriors
during periodic Teak tests or nydrostatic tasts cduring 2ach refueling
outage.

tvaluation and Canclusion

We nave reviewed and 2valuatad the dasis of the request for reliaf ‘rom
the scheduling requirement of Zxamination Category 3-L-2, pump casings,
of Section XI ASME Code. We conclude that the Secticn XI ASME Code
requirement is impractical to conduct, and that relief is necessary. We
nave reviewed the alternate methods of inspection proposed ‘n lieu of the
impractical scheduling requirement, and conclude that they will 2nsure an
idequate margin of component integrity. Pursuant %o 10 CFR Section
30.35a(g)6(i), we have granted reiief from the specific requirement that
the licensee identified to be impractical for the Millstone Unit No. |
facility, giving due consideration to the burden dlaced upon the licensee
if the Section {I ASME Code reguirement was impesed, and wnich ~e have
detarmined that by granting such relief will not endanger life or property
or comm. ' "snse and security of the public. [{Also see NRC safety
Evaluation issued by letter (D, Crutchfield to W. Counsil) dated
November 19, 1980.)]



C. Valves

3. Relief from visual examination of the internal surfaces of valves listed
oelow in the Feedwater and Recirculation sater Systems (Itam No. 12.40,
txamination Category 3-M-2, Taple [WB-2500-1)

1-Fu=T11A
1-FW=118
1=RR-1A
1-3R-2A
1-3R-18
1-RR-28
1-RR-4A
1-RR-48

Code Requirement

Examination of the internal surfaces of cne valve within each group of
/alves that are of the same constructicnal design, e.3. 3lcbe, 3zate, or
check valve, manufacturing method and that are performing similar
functions in the system, 2.3. containment isolation, system overpressure
protection. The 2xamination may be performed at the end of the inspecticn
interval.

3asis for the eguested Relief

The valves are located in piping whicn penetrate the reactor vessel and
cannot e isolated for disassembly in a practical manner for examination
of the interna’ surfaces. Relief is requestad from the Code requirement
on certain valves wnich 2ither require drainirj of the reactor vessel or
installing plugs in the piping prior to disassembly of the valve for
axamination.

The valves are subjectad %0 the systam leakage and nydrostatic tests
required by [WB-3221 and [WB-3222 of Section %I of the ASME Code. There
are valves of the same constructicnal design in other piping systems which
penetrate the reactor vesse!., Thesa valves w'll experience similar
thermal-nydraulic conaitions as the listed valves. Northeast Nuclear
Inergy Company w#ill conduct the required Section £ a2xamination an tnese
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valves during this inspection intervai. [n the avent unacceptable
conditions are observed, the listed valves will be examined in com-
pliance with Section XI ASME Code requirements; or, in the svent the
reactor vessel is drained for scme other purpose, the internal surfaces
of the listad valves will 2e examined.

Evaluaticn and Conclusion

de conclude from our review that imposition of the Section (I ASME Code
requirement for the 2xamination of the internal surfaces of the listad
vaives would subject the licensae %o axtreme hardsnip. DJisassembiy of
the listed valves would require 2ither draining the reactor vessel or
instailing plugs in the piping Teading 0 the valves. The 2xaminatic

af valves of the same constructional design and axperience similar
thermal-nydraulic conditions as the listad vaives will orovide assurance
of accaptapie structural integrity. The Zaction XI ASME Coce requirement
is impractical for the listeg valves, relief is required and granted for
this axamination requirement.

2.2 GCLASS 2 COMPONENTS

A. Pressur. 'issels

4. Request t0 substitute surface 2xamination for volumetric examination of
the ~ircumferen<ial shell welds of the LPC] heat axchanger. The surface
examination sn .1 cover at least 20% of the weld in proximity %o the
nozzles. (Item No. C1.30, Examination Category C-A, Tabie [WC-2500-1)

Code Requirement

Volumetric 2xamination of assentially 100% of the length of the tubesheet-to-
shell weid. The examination is to be conducted during 2ach inspection
interval.
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3asis for the Requestad Relief

The jeometry of the circumferential tubesheet-to-snell weld on the

LPC1 hea: axchanger is suca that volumetric examination of this weld,
using either ultrasonic or radiographic tachnigues, cannct be per<ormed
t0 obtain meaningtul results. Northeast Nuclear EZnergy Company proposes
to perform a surface examination of at least 20% of the weid 1 the
nozzle arcas.

Evalyation and Zoncluysicn

Volumetric axamination of the circumferential tubesheet-to-snell weia

in the LPC! heat axchanger is an impractical requirement for the Millstone
Jnit 1 facility secause the design of tha neat axchanger 2roni2its meaning-
ful sxamination of these welds by either ultrasonic or radiograpnic
secnniques. The licansee nas propcsed 0 J4se surface 2xamination in liey
af volumernric axamination. we require surface 2xamination of at least

20% of eacn circumferential tubesneet-tg-snell w~eld e performed during
tnis inspecticn intarval and that the 2xamination e jervormed on :ne

sart of the welds in the vicinity of the nozzles. OJue %o the desizn of

the neat exchanger and the weld configuration, we conclude that the surface
axamination of the welds in these ireas is adequate to assure the structural
integrity of the ieat exchanger.

Request %0 substituta surfice axamination for surface and volumetric
axamination of nozzle welds to the Shutdown <eat Zxchanger. (Item No. C2.20,
Zxamination Categoery (-3, Tabie [WC-2500-1)

Code Rejuirement

volumetric and surface examinations forpressure retaining nozzle welds
(7-1/2 inch nominal thickness) during 2ach inspection interva. \Reference
Fig. [WC-2520-4, Section XI)



3asis for Requesting Relief

The snutdown neat axcnhanger nozzle to vessel weld is similar to

Fig. [WB-2500-10. The design of the nozzle prevents volumetric
axamination of the entire length of the weld. YVolumetric 2xamination
of the weld, using either ultrasonic or radiograpnic techniques, cannot
be performed to optain meaningful results. Northeast Nuclear Znergy

1

Company w~il1 perform surface examinaticn of this weld.

Zvaluation and Conclusion

3ased on drasings and the description of the shutdown neat exchanger
nozzle %o vessel weld, we conclude that this weld cannot de volumetricaily
2xamined cver i%ts entire length. Volumetric axamination may e sractical
aver part of the length of the weld. we require that voiumetric axamina-
ticn 2e performed %0 the axtent jractical, and that surface sxamination

Je performed on the nozzle to vessel weld during this inspecticn intarval.
We zonclude %hat volumetric examination to the extent practical, comobinea
#1th surface examination, will assure the integrity of the snutdown neat
axcnanger nozzle to vessel weld.

2.3 SYSTEM PRESSURE TESTS

A, Class ! - Class 2 System 3cundary

[ )

bl

Request relief from tasting portions of the systems listed at the Code
required test pressure:

Systam Class | 3oundary class 2 3ounagary

Feedwatar 1-Fu=11A/8 4P Heater Jischarge
[solation /alves

Standby Liguid Contral 1-5L-3 1-5L-6

Core Sgray 1-CS-6A/8 1-CS-3A/8

LPCI 1-LP-11A/8 1-LP-10 A/8

Reactor Cleanup Return 1-CU-29

CRO Return Penetration Cap



Code Requirement

The pressure retaining components shall be subjected %o a hydrostatic
test at 1.10 times the system operating pressure at least once toward
the 2na of each inspection interval.

3asis for the Requestad Relief

Pre.cautions must be taken in view of the diffarences that exist in

Class 1/Class 2 system t2st oressures %0 orevent Jverpressurization

of the Class | ccmponents. The location of cneck valves in several
systems preciude the Class | pressure test doundary from extending
outward deyond the first of such valves, usually locatad inside contain-
ment aven though the class change >oundary is cutside containment. In
these cases, the Class | Teakage ana pressure %est boundary would be

the inside cneck vaive. Conversaly, pressure tests of Class 2 systems
would have %0 2e dcuncded 3t 3 stop valve which may or may nct Se the
Class 1/Class 2 boundary.

tvaluation and Conclusion

-

The design of the listed Class 1 and Class 2 systems does "ot permit
system isolation at the boundary of the systems. [n order %0 prevent
overpressurization of the Class 1 portions, the portions of the systams
wanich cannot be tested to ASME Section XI required oressure must be
visually inspected to tne extent practicable during operaticn af the
facility. [r addition, portions of the system piping will be volu-

metrically examined under Category 3-J. We conclude that the examinations

ang alternate testing procedure are acceptable 0 assure the systams
integrity for safe operation of the facility auring this inspecticn
interval.

Class 3 Systems

Request rei ef from pressure testing the systems listed at pressures
Tess than <tne code required tast pressure.
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Class 3 Systems System Pressure Test Pressuyre
Service Water 35 55
Atmospheric Control 0 13

Code Requirement

The pressyre retaining components shall be subjacted %0 3 pressure tes~

at 1.10 times the system design pressure it least onca toward the and
of 2ach inspecticn intarvai.

3asis for the Recuestad Reiiaf

These systems are required for continuous cociing aof vital system
components and cannot € removed From sarvice ‘or the period of time
required for the nydrostatic test. Oue to the a2ssential cooliing functions
of this system, the licensee wiil test these systams by utilizing the 2ump
nead and throttled flow “or continuocus cooling of the vital system ccmpc-
nents. Referring to the atmospgheric control, the system will be
sneumatically tastad in compliance =2 the requirements of the integrated
leak tast prcgram of Appendix J, 10 CFR Part 30.

Evaluation and _onclusion

The licensee has oroposed testing the Service W4ataer System for leakage by
utilizing the pump head and throttled flow for continuous cooling of the
vital system components and pneumatically testing the Atmuspneric Control
Systam in compliance to Appendix J of 10 CFR Part 30. We conclude that
the pressures at which the systems ~il] De tested are greater than normal
operating pressure and are considered adequate %0 Jrovide assurance of
the structural integrity of the systems.






