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Docket No.: 50-423 SEP 2 51985

Mr. John F. Opeka
Senior Vice President
Nuclear Engineering and Operations
Northeast Nuclear Energy Company
P. O. Box 270
Hartford, Connecticut 06141-0270

Dear Mr. Opeka:

Subject: Preliminary Safety Evaluation to be Included in SER
Supplement 3 for Millstone Nuclear Power Station, Unit 3

Enclosure 1 contains safety evaluations which are proposed for inclusion
in SER Supplement 3 for Millstone 3. These evaluations are being trans-
mitted to you for your information.

Enclosure 2 lists 21 SER open items on which the staff has been unable to
continue its review due to NNECo's failure to provide requested additional
information in a timely manner. In some instances more than a month has
passed since the original NNECo submittal date. It is imperative that all
of the requested information be provided to the staff promptly so that we
can continue our review.

It is our understanding that all of the requested information necessary to
resume our review will be docketed by September 30, 1985. Because resumption
of our review requires receipt of the requested information, the completion
of our review and subsequent issuance of your operating license could be
delayed if NNECo does not submit the information by September 30, 1985.

Any comments or concerns should be directed to the Licensing Project Manager,
Elizabeth L. Doolittle at (301) 492-4911.

Sincerely,

*od
. J. Youngblood

Licensing Branch No. 1
Division of Licensing
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ENCLOSURE 1

PRELIMINARY SAFETY EVALUATION

MILLSTONE NUCLEAR POWER STATION, UNIT 3

DOCKET NO. 50-423
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ABSTRACT d i 2 iW 'WW.

This report supplements the Safety Evaluation R ort (NUREG-1031) issued in
July 1984,end Supplement.1 issued in March 1935 by the Office of Nuclear
Reactor Regulation of the U.S. Nuclear Regulatory Commission with respect to
the application filed by Northeast Nuclear Energy Company (applicant and agent
for the owners) for a license to operate Millstone Nuclear Power Station, Unit
No. 3 (Docket 50-423). The facility is located in the Town of Waterford, New
London County, Connecticut, on the north shore of Long Island Sound.

This supplement provides more recent information regarding resolution or
- updating of some of the open and confirmatory items and license conditions

identified in the Safety Evaluation Report.
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1 INTRODUCTION AND GENERAL DESCRIPTION OF PLANT; r ..-

1.1 Introduction g ,. g ,g 3 (g

In July 1984 the U.S. Nuclear Regulatory Commission (NRC) staff issued its Safety |

Evaluation Report (SER)(NUREG-1031) on the application filed by Northeast Nuclear
Energy Company (applicant), acting as agent and representative for the owners
for a license to operate Millstone Nuclear Power Station, Unit No. 3, Docket
No. 50-423. The SER was supplemented in March 1985 by Supplement 1 (SSER 1),
which documented the resolution of several outstanding and confirmatory itemsof the licensing activities. This
and license conditiogs in further supportai

report is Supplementyg to that SER (SSER~7).
3-

SSER'/ provides more recent information regarding the resolution or updating of
some of the outstanding and confirmatory items and license conditions identified
in the SER and its supplement.

Each of the following sections or appendices is numbered the same as the corre-
sponding SER section or appendix that is being updated. Each section is supple-
mentary to and not in lieu of the discussion in the SER, unless otherwise noted.
Appendix A continues the chronology of the staff's actions related to the pro-
cessing of the Millstone 3 application. Correspondence between the applicant
and the NRC staff is listed chronologically in this appendix. Appendix 8 lists
references cited in this report.* Appendix D contains abbreviations used in.!

this supplement, and Appendix F lists principal staff members who contributed
7 to this supplement. Appendix H contains errata to the SER. f;;rli J .m -

-

'y' p. H "--^ ' ' "-- ' "- ^

dr = t=~" 7 p=-ad for NRC hu FN M-t , *' *

^:_; a. r o-. ? ;.m. , :T:' .1;_1 : 1"
.

Copies of this SER supplement are available for inspection at the NRC Public ,

Document Room at 1717 H Street, N.W., Washington, D.C., and at the local Public,,

Document Room of the Waterford Public Library, Rope Ferry Road, Route 156,
-

Waterford, Connecticut.
_. ~

The NRC Project Manager for Millstone 3 is Ms. Elizabeth L. Doolittle.
Ms. Doolittle may be contacted by writing to her at the Division of Licensing,

| U.S. Nuclear Regulatory Cosmiission, Washington, D.C. 20555.,

1.5 Dutstanding Items
*

I The staff identified certain outstanding items in the SER that had not been
resolved with the applicant. The status of these items is listed Table 1.1 (anI
updated version of SER Table 1.3) and is discussed further in the sections of
this report as indicated. If the staff has completed its review of an item,
the notation " closed" so indicates. The staff will complete its raview of un-
resolved items before the operating license is issued. Resolution of each of
these unresolved items will be discussed in future supplements to the SER.

!

.

* Availability of all material cited is described on the inside front cover of
this report.
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1.6 Confirmatory Items

The staff identified confirmatory items in its SER that required additional
information to confirm preliminary conclusions. The status of these items is
listed in Table 1.2 (an updated version of SER Table 1.4) and is discussed fur-

*

ther in the sections of this report as indicated. -

If the staff has completed its review of an item, the notation " closed" so
indicates.

1.7 License Condition Items

In Section 1.7 of the SER, the staff identified seven license conditions. These
include several issues that must be resolved by the applicant as a condition
for issuance of an operating license, and other longer term resolution issues
that will be cited in the operating license issued, to ensure that~NRC require-

- ments are met during plant operation.

The current status of license conditions is in Table 1.3 (an updated version of
SER Table 1.5).

1.1,0 Summary of Principal Review Matters

Table 1.4 (an updated version of SER Table 1.6) lists completed and estimated
licensing, construction, and operation milestones.

.
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Listing of outstanding items (revised from SER Table 1.3)Table 1.1

Status Section*. '

Item I

(1) Internally generated missiles Closed (SSER 1) .

..
,

j Under review 3.5.2
(2) Diesel generators
(3) Protection against postulated pipe Under review

breaks outside containment
Closed (SSER 1)(4) Loading combinations

(5) Design and construction of Closed (SSER 1)
component supports

(6) Inservice testing of pumps and Under review

valves
Under review 3.10.1, 3.10.2

(7) Equipment qualification
(8) Flow measurement capability Under review 4 A.4.1.

h.,k. 4.4.$
(9) Loose parts detection program v =uw
(10) Subcompartment analysis Awaiting infor- 6.2.1.2

mation

(11) Mass and energy release analysis Changed to confir- 6.2.1.4
matory item 71
(SSER 2)

(12) Volumetric inspection of Class 2 Closed (SSER 2) 6.6.3

components
N.%c 8334 *

(13) Power-operated relief valve and
block valve, compliance with

.

NUREG-0737
.

Under review 9.5.1..

(14) Fire prote'c' tion
hW evNw q 5 .~3 .

.
(15) Functional capability of ac and de

emergency lighting .~

Under review 13.1.2
(16) Shift technical advisor training

program and operating experience
for startup '

a k, in.'v.
(17) Emergency Plan V-M=c

Closed (SSER 2 13.5.1.2
(18) Limitation on overtime C)tpaglLthtLb]) l'7. . . . .v i n i o r-(19) Q list y

-y WW

(20) Detailed Control Room Design Review Awaiting infor- -

mation

"Section of this supplement where item is discussed.
.

1-3Millstone 3 SSER 2
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Table 1.2 Listing of confirmatory items (revised from SER Table 1.4)

Item Status Section*
.. ......s

(1) Plant's seismic capability beyond irNN 2.6. 2 . "7
design basis

[bW 2. 5 4 b A(2) Dynamic loading v UrJm. review i

Clo'xd( Mef..$) 2.6A 4(3) Liquefaction potential v Uni. i ev mw

v'nt. (.e. awClow .%E L $ ,,2.55lJ(4)- Shoreline slope

(5) Turbine maintenance program Awaiting
information

_ (6) B crier design procedures Closed (SSER 1)

(7) Inservice examination of all pipe Awaiting
welds in break exclusion t.rea information

(8) Jet impingement effects Awaiting
information

(9) Ultimate capacity of containment Closed (SSER 1)

vUner r;c.R. M 3, g *4CWQb(10) Design of spent fuel racks -w

(11) Program evaluation related to TMI Awaiting
Item II.D.1 information

.

(12) Predicted cladding collapse time Deleted (SSER 1,
*

Appendix H)

v Urds (sn'sC(coed d662. 3)
-- .-

4.3,3 3(13) Fuel as.sembly mechanical response

v'Urde..(.,mwGlo W 55 1f 5) ..

4.4 A 8__- (14) Margins itemized in WCAP-8691 '

.

(15) Thermal-hydraulic analyses to Under review
support N-1 loop operation

(16) Control rod drive structural Under review |

materials

(17) ASME Code cases for Section III, closed (SSER 2) 5.2.1.2
Class I, components ;

,

(18) Yield strength of austenitic Under review
stainless steels in reactor coolant <

pressure boundary i

*Section of this supplement where item is discussed. !
-

.

:
1
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Table 1.2 (Continued)

Item Status Section*

(19) Onsite demonstration of ultrasonic NSNdD 5,Z A
inspection

(20) Preservice inspection program review (U,C r r.i r[aAuraihn I of mcMt.h~

..m

and relief requests

Closed Octf. 8
(21) Preservice and inservice inspection v uei. . . d ea 5.4.2..L

of steam generators

(22) Containment liner weld channel Closed (SSER 2) 6.2.6
venting

^

(23) Maximum external differential Awaiting
pressure on containment information

(24) Minimum containrant pressure for Closed (SSER 2) 6.2.1.5
e:sergency coro u.o!Ing system

(25) Procedures for actuating hydrogen Awaiting
recombiner information

(26) Secondary enclosure building Awaiting
information

(27) Sump flow approach velocity Under review

v{tonccl[2/mW &E. 3). G .2.~7
*ad--(28) Compliance with GDC 51

.

(29) Cable separation in nuclear steam Closed (SSER 1)
,,

supply system process cabinets

~~ . (30) Design modification for automatic Closed (SSER 2) 7.2.2.4 -

reactor trip using shunt coil ,

trip attachment

(31) Reactor coolant pump underspeed Under review
.

trip

(32) Conformance with Branch Technical closed (SSER 1)
Position ICSB-26

,

(33) Test of engineered safeguard P-4 Closed (SSER 1)
interlock

(34) Steam generator level control and Closed (SSER 2) 773.3.4
protection

*Section of this supplement where item is discussed.

Millstone 3 SSER 2 1-5

- . _. - _ . . - . -. . .- . _ _ _ . .. .. . _ _ _ _ - _ _ _ _ -



Table 1.2 (Continued)
.

Item Status Section*

(35) Confirmatory test related to IE Closed (SSER 2) 7:3.3.5
Bulletin 80-06

(36) Control building isolation reset Closed (SSER 2) 7.3.3.8

(37) Power lockout feature for Closed (SSER 1)
,

motor-operated valves

(38) Failure mode and effects analyses Closed (SSER 1)
of engineered safety features

-actuation system
-

(39) Non-Class IE control signals to Closed (SSER 2) 7.3.3.11
Class IE control circuits

(40) Sequencer deficiency report Closed (SSER 2) 7.3.3.13

(41) Balance-of plant instrumentation Closed (SSER 2) 7.3.3.14
and control system testing
capability

(42) Instrument accuracy related to Closed (SSER 2) 7.5.2.4
Positions [ Attachments] 4, 5,
and 6, NUREG-0737, Item II.F.1

(43) Description and analysis Closed (SSER 1) ,

demonstrating compliance with
*

GDC 5

C(Obed(tbtL$'--

(44) Physical separation of offsite v thi . m 's 8.1.2. .I
circui~s within a common right oft ,

.- way
Closed 8.2. 2.1

Adr m(%tC3)
-

.h.(45) Physical separation of offsite
circuits between switchyard and
Class 1E system

(46) Generation rejection scheme Under review

(47) Description and analysis Closed (SSER 1)
demonstrating compliance with
GDC 17

(48) Description and analysis Closed (SSER 1) -

demonstrating compliance with
GDC 18

~

- "Section of this supplement where item is discussed.

Millstone 3 SSER 2 1-6
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Table 1.2 (Continued)
,

Item Status Section*

(49) Positive statement of compliance Closed (SSER 1)
'

*
i

with BTP PSB-1
Cloucd($$d6 b

~

',

(50) Compliance with Position 1 of Under re.is. 8.5.15 !

BTP PSB-1 .
;

e... n..ah j

(51) Adequacy of station electric v i'" e f v b! W " 6.%. I .6 !

distribution system voltage f

(52) Routing of power cables in the Deleted (SSER 1,
cable spreading area Appendix H) !

~ Coccd( 55EC.5) !
8363'O !(53) Battery charger and transformer Und;. .evsew

used as isolation devices ;
t

(54) Design criteria of associated Deleted (SSER 1, ;

circuits from isolation device to Appendix H) j

load 7

(55) Core damage procedure (II.B.3, Closed (SSER 1)
Criterion 2)

v Under (re,ie.%tR .3)
f00::ct)

(56) Control of concrete dust .

N

# W'a_er( reviewlbSR. .S) g(57) Qualification of engine-mounted ,

ki .;I Cf- ' "%"control panels

d (58) 7-day fuel oil of storage of each
:.

Under review :e '

diesel generator--

r

7 (59) Airborne radioactivity monitoring Under review .' -

v Uade. ceee.c
.

:cw 0*f ~

.=i=(60) Process control program for
!solidification of wet wastes '

Gotuj(.%tE.5) /

(61) TMI Action Plan Item II.F.1.1 v 0- r reyf r II.b
t

(62) TMI Action Plan Item I.C.1 - Under review *

procedures generation package
. nuclear steam supply system i,a

,, , ,,

~G ~e pcx.1T !

(63) Physical Security Plan V '.'n d : - -a d a w .g 3 ;

i

(64) Initial test program Awaiting ;
~

information

*Section of this supplement where item is discussed.
|
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Table 1.2 (Continued)
'

Item Status Section*

(65) Reactor coolant. pump trip during Under review . ' .
loss-of-coolant accident

(66) TMI Action Plan Item III.D.I.1 Awaiting
'information

',

Closed 55E43
(67) Analysis of dropped control rod V ''~ ' - ri e " ' lb d . 3 -d

-

(68) Steam generator tube rupture Under review

(69) No failure in emergency core Deleted (SSER 2) Appendix H
cooling system (ECCS) is not

.

most limiting case in evaluating
ECCS

Aux 4i+:ns in(dem
(70) QA program commitments UrA . icview

(71) Mass and energy release analysis Under review 6.2.1.4

*Section of this supplement where item is discussed.

|
'

.
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Table 1.3 Listing of license conditions (revised from SER Table 1.5)

Item Status Section*

(1) Instrumentation for monitoring post- Under review l-
accident conditions, RG 1.97, Rev. 2,
requirements

(2) Compliance with NUREG-0612 (" Heavy Load Closed (SSER 2) 9.1.5
Handling")

(3) Installation of postaccident sampling Unchanged

system gg
(4) Sediment control during fuel oil storage v t'P . c. ia 9. 5.4 . 2.

tank refill 'b*b
(5) Moisture in air start system .&achan ed

(6) Preheating of rocker arm lubrication Mw 9.$O._

v .

7UM;.r@eviewd 953
cil system d

-

(7) Blockage of access hatch in diesel
generator exhaust system

(8) Plant-specific analyses utilizing Added (SSER 2) 15.9.13
NOTRUMP (THI Item II.K.3.31)

*Section of this supplement where item is discussed.

|
I Table 1.4 Major licensing, construction, and operation milestones

(revised from SER Table 1.6) .

.

Milestone Date
,. ,

Limited work' authorization (LWA) issued May 1, 1974
'

Site work commenced June 5, 1974-
-

,

Construction permit issued August 9, 1974

Estimated commercial operation date changed December 1975
frc= November 1979 to 1982 (applicant)**

| Estimated commercial operation date changed October 1977
from 1982 to May 1, 1986 (applicant)*

,

Safety Analysis Report docketed February 2, 1983

Safety Evaluation Report issued July 1984

ACRS full c;ommittee meeting September 1984

NoneSafety hearings
Ready for fuel loading (applicant) November 1985*

* Announced delays were a result of applicant's inability to raise the neces-
sary capital in time to maintain the construction schedule.

Millstone 3 SSER 2 1-9
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ATTACHMENT 1

NORTHEAST NUCLEAR ENERGY CORPORATION
MILLSTONE UNIT NO. 3

SUPPLEMENTAL SAFETY EVALUATION REPORT

INSERVICE INSPECTION SECTION
MATERIALS ENGINEERING BRANCH

5.2.4 Reactor Coolant Pressure Boundary Inservice Inspection and Testing

This evaluation resolves the part of Confirmatory Item No. 19, NUREG-1031,
concerning the demonstration of the adequacy of ultrasonic inspection

-- techniques for cast stainless steel pipe. The applicant has not yet sub-
mitted his request for relief from the ASME Code preservice inspection (PSI)
requirements; therefore, the PSI review is still incomplete.

5.2.4.3 Evaluation of Millstone Nuclear Power Station Unit 3 Compliance
with 10 CFR 50.55a(g)

The NRC staff and the nondestructive testing industry are in general agree-
ment that performing ultrasonic testing of cast stainless steel is extremely
difficult because of the poor acoustical properties of the materials of
construction. The staff has therefore adopted the practice of requesting
confirmatory, demonstrations to determine if the particular material of
construction at a given plant has adequate acoustical properties to permit
a valid examination with state-of-the-art instrumentation.
5.2.4.4 Ultrasonic Examination Demonstrations

On November 9,1984, members of the Headquarters and Region I staff and
their consultants from Pacific Northwest Laboratories and Oak Ridge dational

Laboratory observed a demonstration at the plant site of the capaaility of
the applicant's ultrasonic examination procedure and instrumentation to detect
actual flaws and artificial reflectors.



. .

-2-
1

After the staff and its consultants observed the examination of four welds
during the plant site demonstration on November 9, 1984, the staff reached
the preliminary conclusion that the ultrasonic transducer was not penetrating
the weld from the elbow side and the examination of the pipe was marginal

because of the.high electronic noise relative to the signal that must be
interpreted. This was based on the observation that there was lack of a
strong and consistent back-wall reflection around the circumference with
the 0 transducer.

_

The applicant disagreed that a persistent 0 back-wall signal is necessary
to ensure that an adequate angle beam examination could be made or that this
should be the determinant that a valid inspection is possible. The appli-

cant also pointed out that during the same in plant demonstration, they
had shown the ability of their ultrasonic procedure and equipment to detect
significant flaws in fatigue cracked specimens of cast stainless steel.
This was observed by the staff. The applicant has also provided evidence of
penetration of the ultrasound during the actual preservice examination
by submitting data sheets in which signals from counterbore and ID
geometry ar noted.

.

As a result of the November 1984 demonstration, a detailed request for additional

1
information was submitted to the applicant. This information was supplied

- by the applicant in letters of May 7,1985, July 1,1985, and July 2,1985.
These responses were reviewed by the Headquarters and the Regional staff.

,

' To resolve these matters, a Regional Inspector was sent.to the site for
a further demonstration on June 6, 1985.

The Region I Inspection Report, No. 50-423/85-22, details that three repre-
sentative samples of Millstone centrifugally cast piping containing 15%
throughwall depth fatigue cracks were examined with the defects verified.
In the in plant demonstration, one of the same welds tested in the
November 1984 demonstration was again ultrasonically examined. It was

t

r
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|

reported that an ID reflector was detected, but that transducer wobble,
beam spread and redirection of the beam in the cast stainless grain structure
caused its location to be misreported. This could perhaps explain th'e dis-

agreement as to if there was ultrasonic penetration during the November 1984
demonstration. The inspector concluded that the ultrasonic examination was
adequate, in that, a significant indication could have-been detected using the
' app.licant's method of ultrasonic examination, if such a defect were present.

-

5.2.4.5 Calibration Block

The staff also questioned whether the one basic calibration block used by'

] the applicant was adequate to establish the ultrasonic parameters for the
' inspection of both the statically cast stainless steel elbows, the centri-

fugally cast stainless steel pipe and also the ferritic steam generator
nozzle to elbow welds. The applicant stated that the calibration block
used for the PSI examinations meets the material and product form require-
ments of Section XI in that it was of the same specification (SA-351 Grade
CF8A) of those materials in the main loop piping, which is one of the
materials being joined by the weld (i.e., elbow to steam generator nozzle).
With respect-to the thickness of the calibration block, the wall thicknesses
in the examination volumes of the pipes examined were within i 1 inch of

~

the calibration block thickness. The Regional Inspector determined that
i the calibration block was nominally 6 dB more attenuative than the cast pipe

and 1 dB to 2 dB more attenuative than the cast elbow. This means that the

use of the block was generally twice as conservative in the scanning sens-
itivity as that required for the pipe and slightly more conservative as
required for the elbow. This should adequately compensate for any nominal

3

difference in thickness between the calibration block and the pipes exam-
ined.'

4

,

|
!
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5.2.4.6 Future Inservice Inspections

Northeast Utilities, as a member of the Westinghouse Owners Group, is
participating in a development program designed to improve the current
defect detection and characterization reliability for inspection of main
coolant loop piping systems. The prime emphasis will be on field usable
inspection techniques and data processing systems. The program places

_

emphasis on carefully prepared test samples which are designed to represent
actual field conditions. The applicant has stated he will perform examinations
on main coolant loop welds using the best available technology. In addition,

in preparing the Inservice Inspection Program, he will select welds which
show the best acoustical properties and have the best access for ultrasonic
examination of the weld and required volume in accordance with staff positions.

5.2.4.7 Conclusions,

Based on the above, the staff has reached the following conclusions regardin0
the ability to perform preservice and inservice' inspections of the cast stain-
less steel pipe at Millstone, Unit 3:

.

1. The examination procedure, instrumentation and calibration standard meet
i

the requirements of the ASME Boiler and Pressure Vessel Code, Section XI.

.2. The examination results were meaningful, i.e., significant defects, if
present, could have been detected in the volume required to be examined
by the Code.

3. The applicant's participation in the Westinghouse Owners Group primary
coolant piping examination research and development programs and his
commitment to use the best available technology to perform main coolant

loop weld inspections provides assurance that future inservice inspections
will be adequate.

._
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4. Thebasicobjectiveofinserviceinspectionsofthepipingweldsin
the reactor coolant boundary is to perform a repetitive examination of
a representative sample of welds in order to detect generic service-
induced degradation. In addition to providing a baseline, the
preservice examinations will identify those welds which will optimize
the effectiveness of future inservice examinations. This will be
implemented by the applicant's commitment to select welds which show
the best acoustical properties and have the best access for ultrasonic
examination of the weld and required volume for future Inservice-

Inspection Programs.

The staff.has determined that the cast stainless steel pipe and elbow welds
at Millstone 3, as demonstrated, have sufficiently good acoustical properties
to permit a valid ultrasonic examination with state-of-the-art instrumen-
tation. Since the applicant has committed to perform future examinations

usingthebestavailabletechnologyandtoselectweldswiththebg
acoustical properties and access, we consider We confirmatory itemvre-
garding preservice examinations of welds in cast stainless piping to be
resolved.

'

5.4.2.2 . Steam Generator Tube Inservice Inspection
,

5.4.2.2.1 CompliancewiththeStandardReviewPlan(SRP)

The July 1981 edition of the " Standard Review Plan for the Review of Safety
Analysis Reports for Nuclear Power Plants," (NUREG-0800) includes acceptance
criteria recommending that the applicant perform inspections based on
Regulatory Guide 1.83, " Inservice Inspection of Pressurized Water Reactor
Steam Generator Tubes" and the applicable Standard Technical Specifications,
NUREG-0452, " Standard Technical Specifications for Westinghouse Pressurized

Water Reactors."

i

|
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When we issued our Safety Evaluation, NUREG-1031, July 1984, the applicant

had not yet submitted his proposed Plant Technical Specification. Therefore,
the review of compliance with our criteria was identified as Confirmatory
Item No. 21. We have now completed this review. We find that the appli-
cant's inservice inspection program complies with the recommendations in
Regulatory Guide 1.83 and the applicable Standard Technical Specification
concerning provisions for a baseline examination, selection, and sampling
of the tubes, inspection intervals, actions to be taken in the event defects

~ are identified and reporting requirements. In addition, by letter of June
25, 1985, the applicant stated that to supplement the requirements for eddy
current testing of steam generator tubes contained within the technical
specifications, he would inspect the full length of the tubes for the-
initial three percent sample of an inservice inspection.

Thesgffcoggespgtgnserviceinspectionprogramofsteamgenerator,
tubes is hcceptabid and meets the inspection and testing requirements ofj

General Design Criterion 32. This conclusion is based on the applicant
following the recommendations in Regulatory Guide 1.83, and the Standard
Technical Specifications, NUREG-0452, as reviewed by the staff and deter-
mined to be, appropriate for this application.

!

!
1

_.-
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Enclosure 1

Millstone 3 - SSER 2
QA Input

17 QUALITY ASSURANCE

17.1 General

FSAR Amendment 13 updated FSAR Section 17.2 so that it now references Revision 6
of the " Northeast Utilities Quality Assurance Program Topical Report" (NU-QA-1)
instead of an earlier revision. Revision 6 of NU-QA-1 has been reviewed and
found acceptable by the staff.

_.
17.2 Organization

The applicant's organization for QA is basically that reported in Chapter 17 of
the Millstone 3 SER. However, in Figure 17.1, (a) the block shown as Vice President
Purchasing and Materials Management is now Systems Director Purchasing and
Materials Management, (b) the block shown as Vice President System Transmission
& Distribution Engineering & Operations is now Vice President Transmission &
Distribution Engineering & Operations, and (c) the Betterment Construction QA
block is now under the Supervisor Construction QA block instead of the Supervisor
Design and Operations QA block.

The staff finds the applicant's organization for QA continues to be acceptable.

17.3 Quality Assurance Program

This section of the Millstone 3 SER is unchanged.

17.4 Conclusion

The staff's ' conclusion reported in the Millstone 3 SER -- that Northeast Utilities
description of the QA program for operations. is in compliance with applicable
NRC regulations, meets the requirements of Appendix B to 10CFR50, and is
acceptable -- is unchanged.

The applicant has acceptably revised either the FSAR or its topical report on
QA to include the applicable responses to staff questions on QA and, as noted
in 17.1 above, has updated the FSAR QA commitment to Rev. 6. This could close
confirmatory item 70, "QA Program Commitments," discussed on page 17-4 of the
SER. However, FSAR Amendment 12 added the following alternative to the appli-
cant's commitment to comply with R. G. 1.123:

Certain standard catalogue or non-engineered items may be procured without
seller' qualification as described in section 7 of the Millstone 3 Quality
Assurance Program Manual referenced in FSAR Section 7.1.2.

The staff believes it is the applicant's intent to use this alternative during
the operations phase of Millstone 3. However, FSAR Sectionl7.1.2 4.d 17.1.^,
.if tha-- W L., o m,y, M does not address QA for operations. Further, the



..

quoted alternative referenceg
whichisnotreviewedbythepggggfiillstone3QualityAssuranceProgramManual____-_in; S::tirr :f th: Q? Sr: :5 and which can
be changed without NRC notification. Therefore, the applicant should describe
its controls for the procurement of "certain standard catalog or non-engineered
items" in either the Millstone 3 FSAR or in the Northeast Utilities Quality
Assurance Program Topical Report (NU-QA-1) which is referenced in FSAR Section
17.2. The controls should address item 784 on page 17.1-16 of the Standard
Review Plan (NUREG-0800) which states: "For commercial 'off-the-shelf' items
where specific quality assurance controls appropriate for nuclear applications
cannot be imposed in a practicable manner, special quality verification require-
ments shall be established and described to provide the necessary assurance of
an acceptable item by the purchaser." This question of quality verification
requirements for procurement of "certain standard catalog or non-engineered items"
requires clarification and is one of two unresolved parts of confirmatory item 70.
The second part is discussed below.

-

Outstanding item 19, "Q list," is closed, since differences between the staff
and the applicant regarding the Q list have eliminated. However, as the second
of two unresolved parts of confirmatory item 70, the staff will require that the
applicant show the major' components of the supplementary leak collection and
release system and of the engineered safety features filter _ systems with a
compirable level of detail as found in FSARs for other recently licensed nuclear
power plants.

/

,
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ENCLOSURE

SAFETY EVALUATION REPORT SUPPLEMENT

MILLSTONE NUCLEAR POWER STATION UNIT 3

DOCKET NO. 50-423

STRUCTURAL AND GE0 TECHNICAL ENGINEERING BRANCH

STRUCTURAL ENGINEERING SECTION A

-

3.8.4 Other Seismic Category I Structures

In the Safety Evaluation Report (SER), it was noted that the applicant had

informed the staff that the design of the spent fuel pool racks complied with

the current staff acceptance criteria (SRP Section 3.8.4, Appendix D). The

staff's intention to review the information which will confirm such compliance -

was also indicated in the SER.

/

By a letter dated May 20, 1985, the applicant has now provided details of its !

analysis / design of the spent fuel racks. In particular, these details :
!

include: (1)-description of the fuel rack assembly; (2) models and procedures |

for seismic analysis; (3) loads and load combinations for structural analysis; |

(4) sliding and overturning analysis; and (5) structural acceptance criteria. !

i

!

i S)
!

|

t
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The staff review of this information indicates that the applicant's seismic

analysis is consistent with the staff acceptance criteria accounting for.the

nonlinearities resulting from the gap between the fuel cell and the fuel

assembly, the boundary conditions of the fuel rack support locations and

energy losses at the support locations. Thus, the nonlinear model accounts

for fuel to rack impact loading support pad lift off, hydrodynamic forces,
~

and the nonlinearity of sliding friction interfaces. The sliding and

overturning analysis indicates that the impact between adjacent rack modules,

and rack module and pool wall is prevented. The factor of safety against

overturning is much greater than the staff acceptance criteria. The load
- \

~ combinations and acceptance criteria are in accordance with the earlier staff

position paper "NRC Position for Review and Acceptance of Spent Fuel Storage

and Handling Applications," and they also meet the requirements of SRP Section

3.8.4, Appendix D using the 1980 edition, winter 82 addendum of subsection NF

of the ASME Boi,ler and Pressure Vessel Code, Section III, Division 1.
,

.

| Based on the above findings, the staff concludes that the design of the spent
!

| fuel pool racks at Millstone 3 complies with the intent of the staff

tti; i:::: is resolved.

acceptance criteria and, therefore,, N UfnCAQ G OCm DO)

r

_ _ _ . _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _
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ENCLOSURE

MILLSTONE UNIT N0 3
.

DOCKET N0: 50-423

SUPPLEMENTAL SER INPUT -- GE0 TECHNICAL ENGINEERING
PREPARED BY: J. CHEN, GES, SGEB, DE

The following paragraphs sumarize the staff's further evaluation of the

confirmatory issues noted in our SER (Sections 2.5.4 and 2.5.5 of NUREG -

1031 July 1984). These issues pertain to (1) The dynamic analysis for

__ the emergency generator enclosure building, (2) the impact of the beach

sand deposits on the function of the pump house under SSE condition, and

(3) the design adequacy of the west retaining wall. The evaluation is

based on the review of additional infomation submitted by the applicant

after the issuance of the SER (NUREG-1031, July 1984). The staff's
' evaluation of these items is in accordance with the criteria outlined in

the current standard Review Plan (SPR) (NUREG - 0800) and current licensing

policy.
'/

SUPPLEMENTAL' SAFETY EVALUATION INPUT

2.5.4.3.2 Dynamic Loading

h a le,tler dcded J@C. 2(a,664
As stated in our SER,Vthe applicant r - *--d ' 'r ; Z, in; woi. ConnmMjed io.per[ cts

additional analysis incorporating the as built soil / foundation condition

;;M i: ;;cOJ :d to confim the design of the emergency generator enclosure

(EGE) building.

|
,

1
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indtated
'

During the meeting of May 14, 1985, the applicante;x'ed that it had

re-examined the locations of field density tests and discovered errors in

locating some of the test samples during construction. The applicant
6 tote.c) ~ A.
We-f;;d that corrections to the FSAR will be made inVfuture amendment

4 h c (C I M 'O n
to reflecteM: direve y. The re-location of those test samples confirms

_ that the majority of the. strip footings of the EGE building were founded on

basal till with one strip footing founded on a few feet of structural fill

over.till. The presence of this small amount of structural fill is judged

to have insignificant effect on the seismic response of the EGE building.

-

The staff accepts the applicant's explanation that errors were probably

made during construction in locating some of the test samples and concurs

with the applicant's assessment that the presence of small amount of

structural fill would have no impact on EGE building. The soil-structure-

interactionabalysisperformedforEGEbuildingpresentedintheFSARis

90r5: acceptable to the staff. Enc) -thc(c[dt conf'rrnoiq Nrtn U2)
6 febokecJ.

2.5.4.4 Liquefaction Potential

.

As stated in our SER, the applicant's analyses performed in May 1984, indicated

that the beach sand deposits might be liquefiable under seismic condition and

the effects of liquefied beach sands on the functionality of the pumphouse need

to be assessed.

i

'

i
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u>h ic.hThe applicant has performed additional analysis assuming that liquefcction
%t Otap hce (cried 4h inforwHW&

of beach sand deposits would take place uncer SSE condition.V,y; ;r.;1,,;i;.. e , e d ad

shows that the effect of the liquefied beach sand deposits would not impair

the functionality of the pumphouse.

__

The staff concurs with the applicant's assessment that a liquefaction -

induced flow slide of beach sand deposits will not adversely affect the

supply of emergency cooling water. ConfYrncdcK{ tM O) sb (doked-

2.5.5.1 Shoreline Slope

As stated in our SER, additional information is required from the applicant

to justify the adequacy of the retaining wall design.
- (fo]ost% ctclc5q 4+hc (cinim WelMg

so -

The applicant'has pr vided additional infomation (Ref.1 & 2)y ' ' " ^^ ~V -

k bo,o retic.Aktd (r[oWWm anci conc.iucJeae O.; :t"': r-+ie 6 +4aa nhat the design of the retaining wall is adequate.
Confirredq iicm (4) is (ccchfed .

CONCLUSIONS:

.

Based on the infomation submitted (Ref.1 & 2), the staff concludes that
'

(1)theliquefactionofbeachsanddepositsunderSSEconditionwouldnot

affect the safety function of the pumphouse, (2) the foundation model used

for the seismic analysis of the EGE building is acceptable, and (3) the

west retaining wall design is acceptable.

t
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REFERENCES: 1. Letter from W. Counsil of NUSCO to B. Youngblood of NRC,

dated October 18, 1984, SUBJECT: RESPONSES TO SAFETY

EVALUATION REPORT CONFIRMATORY ITEMS

2. Stability and Design Evaluation of West Retaining Wall,

Stone & Webster Engineering Corp. Transmitted May 15, 1985
i

I 6

|

6
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METEOROLOGY AND EFFLUENT TREATMENT BRANCH INPUT TO
SUPPLEMENTAL SAFETY EVALUATION REPORT N0. 2
MILLSTONE NUCLEAR POWER STATION, UNIT N0. 3

11.4 Solid Radioactive Waste Management System (SE" C..T;....%v., 6 ..b.00)
Process Control Program

In the SER, the staff concluded that the proposed solid radwaste system
at Millstone, Unit No. 3, is acceptable provided that the applicant
provide an acceptable process control program (PCP) complete with a
compliance program to meet the requirements set forth in 10 CFR Part 61.

The applicant submitted a " Process Control Program" dated June 1985 for
- Millstone Units 1, 2, and 3. The PCP has not been revised from that

submitted for Millstone Unit Nos. I and 2 except to indicate that it is
also applicable to Millstone Unit No. 3.

The applicant states in the PCP that all solidified radioactive wastes
will meet the requirements set forth in 10 CFR Parts 20 and 61. We
find therefore, the Millstone Unit Nos. 1, 2, and 3 PCP to be acceptable

O on an interim basis. The acceptability of this process control program is
based on currently available guidelines, but a future revision should'

address full compliance with 10 CFR Part 61 when revised process control
program guidance becomes available from NRC.

N :( Q Me m OoO) ik (Ch 0\VC d .
11.5 Process and Effluent Radiological Monitoring and Sampling Systems

Item II.F.1 Attachment 1, Noble Gas Effluent Monitor (SC" Co..T;.... tai
h .L. 04

In the SER,'we concluded that the high range noble gas monitoring
systems to be installed at Millstone Unit 3 meet the requirements of
Items (1), (2), (3), and (4) and Table in II.F.1-1 in NUREG-0737 and
meet the intent of the guidelines in RG 1.97 Revision 3.

!

We further concluded however, that the applicant should provide
| additional infonnation on the monitor calibration method, detector energy

response characteristics, and calculational method to be used for
,

converting instrument readings to release rate as a function of time
j after an accident.

| The applicant has provided this additional information in its letter
dated June 6, 1985. In it, the applicant states that the monitors will
be calibrated using four check sources in the actual detector geometry

| during each refueling outage or every 18 months.

We have determined-that the applicant has the capability to develop time
dependent correction factors which could be used in the Millstone 3

|
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off-site dose calculational procedure. The correction factors will take
into account (1) an expected isotopic composition of noble gases as a
function of time after an accident, (2) detector counting efficienci.es
for each noble gas isotope, and (3) nobid gas isotopic gamma energies.
These correction factors can be used to/ convert the monitor readouts to
actual radioactive gaseous releases.

We find that the applicant's method of caliberation and calculational
method to be used for converting instrument readings to release rates as
a function of time after an accident to be acceptable. Therefore, the
staff concludes the noble gas monitors installed at Millstone Unit No. 3
meets the requirements of TMI Action Plan Item II.F.1, Attachment I and

- the guidlines provided in Regulatory Guide 1.97, Rev. 3. M u.v c
ge m 0,i) e, ree,.vea .

.
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ENCLOSURE

SAFETY EVALUATION REPORT SUPPLEMENT
MILLSTONE NUCLEAR POWER STATION UNIT 1

DOCKET N0. 50-423
DIVISION OF ENGINEERING

2.5.2.7 Safe Shutdown Earthquake

2.5.2.7.2 Estimates of Seismic Capacity at Millstone 3 based on Probabilistic
~

Study

In the SER, the staff reaffimed the seismic design basis (Newmark type re-

sponse spectrum anchored at 0.17 ) approved for Millstone 3 at the CP stage.9 .

However, there was sufficient uncertainty associated with the causes of the

1982, body wave magnitude 5.75, New Brunswick earthquake that the staff made a
'

limited evaluation of the ground motion resulting from reoccurrence of that

size earthquake in the vicinity of Millstone 3. In order to address this i
'%

uncertainty, the staff utilized the preliminary insights gained fromvMillstone

3 Probabilistic Safety Study (PSS) to conclude in the SER that the contri-

butions to core melt from the seismic hazard for peak accelerations less than

0.30g are small and that differences of 40% to 50% in ground motion at ac-

celerations less than or equal to about 0.17g (SSE level) to 0.25g (assumed ;

ground motion level for nearby magnitude 5.75 event) are not significant when

viewed from the perspective of risk. However, the staff also stated in the SER

that as confirmation of the conclusion drawn, the staff will require the

,



applicant to utilize the results of the PSS to document the seismic capability,

at acceleration up to 0.259, with high confidence of low probability of failure

for individual ~ controlling failure modes of structures and equipment. In

addition, the applicant was required to assess plant fragilities for various

acceleration levels considering those risk scenarios that include the majority
*

of seismic risk to the plant.

By a letter dated December 6,1984, the applicant submitted a report titled "A
- Program to Determine the Capability of the Millstone 3 Nuclear Power Plant to

Withstand Seismic Excitation Above the Design SSE" (Ref. 1) for the staff review. The

report contained infomation on the following aspects:

1. Identification of dominant contributors to seismic risk.
,

2. Evaluation of the high confidence, low frequency of failure

accelerations for critical structures and equipment. |
<

;

3. Evaluation of the high confidence, low frequency of failure

acc.elerations for the dominant plant damage states. !

4. Evaluation of the frequencies of occurrence of significant plant
,

damage states from seismic events.

,

5. Evaluation of the contributions of various acceleration ranges

to the frequencies of occurrence of significant plant damage |
|

states. !

i

i
!

I
i

|

:

.
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6. Investigation of the sensitivity of the results of the Millstone

Unit 3 pSS to variation in the assumptions or analytical'models

employed for the seismic fragility and hazard development.

The plant damage states for~ which the seismic initiated accident sequences

have been shown to be important contributors are: (Ref.1)TE-Transient

(caused by loss of offsite power) with failure of onsite emergency power or

RCS heat removal; AE-large LOCA with failure of safety injection and contain-
- ment quench sprays; SE-small LOCA or seismic ATWS with failure of safety

injection and containment quench sprays; and V3-LOCA with containment bypass.

The staff's Boolean expressions (relating the plant damage states to the

component failures) discussed in the staff evaluation of Millstone 3 PSS (Ref.

2) are almost identical to those presented in the applicant's report. (The

major difference is that the staff assigns the reactor coolant pump seal

failure on station black out to plant damage state SE, not TE).

The components which dominate the seismic risk for each damage state are shown

in Table 1 along with their median acceleration capacities, uncertainties

and high confidence-low probability failure (characterized as failure
' frequency less than 5% with 95% confidence) capacities. It should be noted ,

!

that the Boolean expressions for the plant damage states contain some i

components whose capacities may be lower than those shown in Table 1;
I

however, failures of these components by themselves are not critical'. Design

and construction errors and relay chatter are not explicitly considered in the

capacity determination or plant system analysis.
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Table 1 Critical Component for Plant Damage States and their Fragilities

(50%-50%) (95%-5%)
Plant Component / Structure Median Uncertainty High Confidence,
Damage Failure Mode Acceleration Random Modeling Low Frequency,
State in g's Failure Level (g's)

1. Loss of offsite 0.20 0.20 0.25 0.10
power

2. Emergency gener- 0.88 0.20 0.46 .0.30
ator enclosure
building, wall
footing failure

3. Diesel generator 0.91 0.24 0.43 0.30
oil cooler-anchor
bolt failure

- . TE 4. Control building 1.00 0.24 0.43 0.39
diaphragm

.

5. Service water 1.30 0.24 0.49 0.392

pumphouse
sliding

6. Engineered safe 1.70 0.23 0.43 0.58
guard feature
building. Fail-
ure of shear
wall near base-
mat

1. Reactor Cool- 1.59 0.48 0.51 0.31
AE ant System

Piping
1. Reactor Vessel 0.99 0.21 0.33 0.35

core geo-
metry dis-
tortion .

SE 2. Control Rod 1.00 0.30 0.38 0.33
drive system
(Failure to
Scram)

1. Containment 2.20 0.39 0.38 0.62
V3 cranewall

failure

.

|
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Based on.the above discussed structure / component fragilities, the applicant

calculated plant damage state fragilities / margin as shown in Table 2

Table 2

FRAGILITIES OF DIFFERENT PLANT DAMAGE STATES
(50%-50%) High Confidence

Plant Damage State Median Low Frequency
Acceleration of Failure Lev.i (g's)

in g's (95%-5%)

V3 LOCA w/ containment 2.05 0.60
: bypass

AE Large LOCA with Early 1.22 0.45
Core Melt

- SE Small LOCA or ATWS with 0.77 0.40
Early Core Melt

TE Transient (loss of 0.61 0.26
offsite power) with
Early Core Melt

The Staff review of the structural / component capacities and plant damage state

fragilities indicated that, except for the loss of offsite power, critical

structures and components identified in the report ha se high confidence, low

frequency of failure accelerations of at least 0.39 However, the staff noted

that the applicant's analysis did not explicitly address the consequences<

[ of seismically induced liquefaction of beach sands nor the stability of the

;beachsandslopeundereventsgreaterthanSSEwhichmaypreventtheintake'

!y structure from conveying the cooling water for the safe shut down. In ad-
c,

' ry dition, the staff requested the applicant to evaluate the fragility

analyses for the emergency generator enclosure (EGE) building and buried

service water piping system considering as-built foundation support conditions

and variations in the assumed ratio of peak ground velocity to peak groundi

acceleration.

!

|

i
|

!

|
:
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The staff met with the applicant on May 14, 1985 to discuss the above issues

and by a letter dated July 12, 1985, the applicant provided results of its

analyses for the staff review. To address the liquefaction issue, the ap-
!

plicant examined a seismically induced flow slide for three sections through

the slope and dredged channel. A final post-flow slope was assumed based on

observations from the 1964 Alaska earthquake. The examination of the post-flow

channel elevation and the service water pump inlet elevation indicates that a

seismically induced flow slide into the intake channel will not adversely
~

affect the supply of water required for cooling of safety-related systems.

Although the applicant's analyses did not address specific seismic events above

SSE, based on the staff's past review experience and the applicant's study, the

staff concludes that-the flow slide of beach sand slope due to seismic events

up to 0.3g would not be a significant seismically induced failure mode.'

The results of revised fragility analysis of EGE building and service water

piping system indicate that changes in the median acceleration capacities and

high. confidence, low frequency of failure levels are minor and, therefore,

impacts on the plant damace state frequencies are minimal.

'

The applicant also presented the plant damage state frequencies obtained by

convolving plant damage state fragility curves with the seismic hazard curves

(See staff evaluation of the Millstone 3 PSS, Ref. 2, for further discussion

on plant damage state frequencies). From these calculations, the applicant

also extracted information as to what ranges of acceleration contribute most

.- . - . _ . _ -
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significantly to the overall frequency of occurrence of the damage state. For

the plant damage state, TE, which is the predominant contributor to the

coremelt frequency (in the staff analysis, Ref. 2, SE is the predominant

contributor) it was observed that the contribution to 95% confidence frequency

of occurrence and the median frequency of occurrence from the acceleration

ranges below 0.3g is small.

The applicant conducted a number of sensitivity studies to examine the in-
~ fluence of assumptions made in the component fragility analysis and different

seismic hazard models (i.e. Lawrence Livermore study presented in Ref. 3) on

the plant damage state frequencies. These studies, in general, indicate that

i
variations considered do not significantly impact the plant's capability to

withstand seismic events greater than SSE.

Based on the review of the above information and discussions with the

applicant, the staff finds the following: '

*Given the use of the same set of hazard curves, the applicant's analysis is

in general agreement with that done by the staff in its review of the PSS.

The applicant's results appear somewhat more conservative than the staff's for

.a given set of hazard curves due to neglect of overlap between different plant

damage states in the applicant's work (Ref.2). While neglect of overlap
~

increases the overall core damage frequency, it diminishes the percent

contribution of the lower acceleration range since plant damage state overlap

is most significant at higher accelerations.

,

___r.. _
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*The applicant's plant damage state Boolean ~ expressions (derived from the PSS

fault trees) are almost identical to those developed by the staff. The applicant's

Boolean expressions. are slightly more conservative than the staff's and the staff

would place some failures in different plant damage states. However, the
1

differences are minor.

'In general, the critical structures'and components at Millstone 3

have high confidence, low frequency of failure accelerations of at
~

least 0.3g (Relay chatter and design / construction errors are not considered in

this evaluation. See Ref. 2 for further discussion on relay chatter issue).

,

*The dominant plant damage state, TE, at Millstone 3 has high confidence, low

frequency of failure acceleration greater than 0.25g.

.

'The analysis of contributions of different peak ground accelerations

ranges to the plant damage state frequencies confinns that the con-

tribution of earthquakes of up to 0.3g is not significant.

Based on the above findings, the staff concludes that Millstone 3 and its

critical structures and componendpossess significant margins beyond the design

basis SSE and there is a high confidence that the frequency of the plant

damage is significant1 low at acceleration levels less than 0.25g. Therefore,

the confinnatiory issuevregarding the plant's seismic capability beyond design

i basis, i.e. reoccurrence of earthquake the size of 1982 New Brunswick event

in the vicinity of the plant, is considered resolved.
.

--.m-. - - , . _. , - . , , , _ . . - _ . . _ _
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ATTACHMENT 1

NORTHEAST UTILITIES
MILLSTONE NUCLEAR POWER STATION, UNIT 3

DOCKET NO. 50-423

MATERIALS APPLICATION SECTION
MATERIALS ENGINEERING BRANCH

6.2.7 Fracture Prevention of Containment Pressure Boundary

In a previous SER input we indicated that ferritic materials that are used
.

in the containment pressure boundary will be reviewed to the fracture tough-

ness criteria for Class 2 components identified in the Summer 1977 Addenda

of Section III of the ASME Code. For Class 2 components, the fracture

! toughness criteria in the Summer 1977 Addenda of Section III of the ASME 4

Code permits the materials to be either Charpy V-notch tested at or below

the Lowest Service Temperature, evaluated to the nil-ductility transition

temperature requirements of Table NC-2311(a)-1 of the ASME Code, or

evaluated using the fracture mechanics methods contained in Appendix G

of the ASME, Code.

;

1
' Ferritic materials that are in the Millstone-3 containment pressure-

I boundary were procured to earlier fracture toughness criteria than those ,

in the Summer 1977 Addenda of the ASME Code. Hence, many materials were

not Charpy V-notch tested at or below the Lowest Service Temperature. To

demonstrate that these materials meet the review criteria, the applicant |

used the fracture toughness data presented in NUREG-0577, " Potential for i

! !

.

>

i
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Low Fracture Toughness and Lamellar Tearing on PWR Steam Generator and

Reactor Coolant Pump Supports," USNRC, October 1979 and ASME Code

Section III, Summer 1977 Addenda, Subsection NC.e This data indicates

that all materials meet the nil-ductility transition temperature criteria

of Table NC-2311(a)-1 except for ferritic materials in the feedwater

line.
.

The ferritic materials in the feedwater line were evaluated using the

fracture mechanics methods in Appendix G of the ASME Code. The licensee

usedalowerboundreferencestressintensityfactor(26.78ksi<h for

determining the allowable material fracture toughness. According to

Appendix G, the re#erence stress intensity value used in the analysis would

be applicable for ferritic material at 180 F below the materials nil-ductility

transition temperature. Additional fracture toughness data for materials

with similarjcomposition and heat treatment as the Millstone 3 feedwater. ,

materials'is reported in a text by Rolfe and Barsom titled, " Fracture ;

:

and Fatigue Control in Structures, Applications of Fracture Mechanics" [
, ;

(Prentice-Hall,1977). This data indicates that the reference stress !

|

intensity value assumed in the Appendix G fracture mechanics analysis .

!
i

is conservative. The crack sizes assumed in the evaluation were greater

than that permitted during the preservice examination of the component ;

:

and allowed for flaw growth in service. The fracture mechanics analysis
'

;

!

-

,
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indicates that the ferritic materials in the feedwater line would meet

the safety margins recommended in Appendix G of the ASME Code. Additional

fracture mechanics analysis performed by the licensee indicates that the

critical crack size for brittle fracture would be greater than twice the

depth used in the Appendix G analysis.

~

Based on our review of the available fracture data and material fabrication

histories, the use of correlations between metallurgical characteristics

and material fracture toughness, and fracture mechanics analysis performed

by the licensee, we conclude that the ferritic components in the Millstone 3

containment pressure boundary meet the fracture toughness requirements that

are specified for Class 2 components by the 1977 Addenda of Section III of

the ASME Code. Compliance with these Code requirements provides reasonable

assurance that the Millstone 3 reactor containment pressure boundary will

behave in a nonbrittle manner, that the probability of rapidly propagating

fracture-will be minimized and that the requirements of GDC 51 are satisfied.

(Onf'(InCelow sW (L8) ik (ebo1Ved .
*

|
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ENCLOSURE 1

SUPPLEMENT #2 FOR MILLSTONE UNIT 3 SAFETY EVALUATION REPORT

4.2.3.3(4) Structural Damage from External Forces

In SSER 1, we agreed with the applicant that the Millstone 3 deviation from
the approved bounding Westinghouse seismic response curve appeared to be a
secondary effect. However, we stated that we would complete the review pending
the applicant's further analysis of seismic and LOCA loads on fuel assemblies.

-

By a letter dated February 1,1985 from W. G. Counsil (NNECO) to B. J. Youngblood
(NRC), the applicant provided the results of a combined seismic-and-LOCA loads
analysis including asymmetric blowdown load using the approved methodology
described in WCAP-9401. The results show that the combined loads on grids

and non-grid components were less than the allowable strengths for Millstone
' Unit 3.

We, therefore, conclude that the applicant has demonstrated acceptable results
for fuel assemblies under combined seismic-and-LOCA conditions; arxl conf (frncef
s'4em (ib) N . (tboWCd.
4.4.4.1 Fuel Rod Bowing

A significant parameter which affects the th'ermal hydraulic design of the core
is rod-to-rod bowing within fuel assemblies. The Westinghouse methods for

.

predicting the effects of rod bow on DNB, WCAP-8691, Revision 1, " Fuel Rod
Bow Evaluation," have been approved by the staff.

The FSAR stated that there is a 9.1 percent margin to acccmodate full and low

flow DNBR penalties due to fuel rod bowing. In a previous SER we stated that

the applicant should verify that (1) the breakdown of this margin into individual
factors is consistent with WCAP-8691, and (2) that this margin (in.whole or

part) was not used in any other analysis,

i

l



.

Per our request, the applicant inserted into the Bases of the Technical
Specifications the markdown of the generic margins that were used to offset
the reduction in DNBR due to rod bowing. Also, in a letter dated May 2, 1985-

the applicant stated that: "the DNBR margin used to offset the worst case
rod bow penalty is not used in'any other analysis," therefore, the applicant's
use of available margins to offset rod bow penalties is acceptable) tnd con [(/tre%
Mern 04) to (eecVecl.
4.4.4.2 Crud Deposition

In response to question Q492.4 and subsequently Q492.7, the applicant stated
- that the Reactor Coolant System (RCS) flow measurement is based upon performing

a precision heat balance flow measurement at the beginning of each fuel cycle
and using the result to calibrate the RCS elbow tap flow indicators. In a

letter dated September 19, 1984 the applicant described the inspection of
the venturis prior to start up of each cycle via ports located upstream and
downstream of the venturis. The applicant stated that cleaning will be done by
hydrolasing when required. These inspection ports will be installed during the-
first refueling outage. The applicant stated that if the venturis are not
inspected, an additional 0.1% will be added to the total RCS flow measurement
uncertainty. We find this acceptable.

In a letter dated July 15, 1985, the applicant stated that the method used in
detennining erro'r of an instrument loop is the statistical combination of the
groups of components in an instrument which are statistically independent.
Errors which are not statistically independent are combined arithmetically.
The applicant stated that vendor technical manuals and drawings were used as
sources of uncertainty. The applicant's results were as follows:

Four Loops Three Loops

The total uncertainty in determining core
power is 0.44% 10.50%

Total RCS flow uncertainty based on a j
1precision heat balance is 12.31% 12.32%

-2-
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Four Loops Three loops

The accuracy of the RCS elbow tap flow
indicators in detennining total flow is .54% 2.54%

Combining the uncertainty of the above
gives total- RCS flow measurement uncertainty
equals 12.37% 12.37%

.If venturis are not verified clean then
total RCS flow measurement uncertainty equals 12.47% 2.47%

-

However, the applicant has not provided enough detail for us to determine that
| this analysis is valid. For example, the three loop value should be higher

than the two loop value. The applicant should provide a breakdown of the total
flow uncertainty into its components similar to the analysis provided in the
applicant's February 16, 1984 letter on the same subject.

4.4.5 Loose Parts Monitoring System

The applicant has provided a description of the Loose Parts Monitoring System
(LPMS) which will be used by the Millstone Unit 3. The design will consist
of twelve active instrumentation channels, each comprising a piezoelectric
accelerometer.(sensor) and signal conditioning equipment. Sensors are fastened
mechanically ~to the reactor coolant system (RCS) at each of the following
potential loose parts collection regions:

1. Reactor pressure vessel-upper head region.

2. Reactor pressure vessel-lower head region.

3. Each steam generator-reactor coolant inlet region.

The system will be capable of detecting a metallic loose part that weighs
from 0.25 to 0.30 pounds impacting within 3 feet of a sensor and having a
kinetic energy of 0.5 foot pounds on the inside surface of the RCS pressure

iboundary.
l

-3-
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In a letter dated August 26, 1985, the applicant submitted, in response to our
question 492.5, a report describing operation of the system hardware and
implementation of the loose part detection program.

In that report, the applicant agreed to install a second sensor on each steam
generator by the end of the first refueling outage. We find that acceptable.
We also find the applicant's discussion regarding the LPMS qualification for
an operating basis earthquake (0BE) acceptable. The discussion of the calibration
of the LPMS every refueling or every 18 months, whichever is reater, and the
frequency of the operability checks are also acceptable. ''~''y l'h b)v

is re. area .
~~

However, the staff will etsii require the applicant to include a technical
specification on the operability of the LPMS similar to the generic Westinghouse
Technical Specification as shown in Section 3/4.3.3.9.

/

*
|

,

,

I

!

I

!

I
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50-423 ENCLOSURE 2
~

-

13.4 b cca cecutTN 8 m
t"5.G.1/ Introduction

The Northeast Nuclear Energy Company acting as agent for the Northeast Utilities
has filed with the Nuclear Regulatory Commission for the Millstone Nuclear Power
Station Unit 3 the following security plans which have since been amended:

" Millstone Nuclear Power Station Physical Security Plan,"
" Millstone Nuclear Power Station Contingency Plan,"
" Millstone Nuclear Power Station Guard Training and Qualification Plan."

This-Safety Evaluation Report (SER) summarizes how the applicant has provided
- for meeting the requiremen+.s of 10 CFR Part 73. The SER is composed of a basic

analysis that is available 'or public review, a protected Appendix, and a
protected response force sizt worksheet. ' .

Based on a review of the subjttt documents and visits to the site, the staff
-- has concluded that the protection provided by the Northeast Utilities against

.

radiological sabotage at the M 11 stone Nuclear Power Station meets the require-
ments of 10 CFR Part 73. Accordingly, the protection provided will ensure--

that the health and safety of the public will not be endangered.

2.0 Physical Security Organization
.. .

To satisfy the requirements of 10 CFR 73.55(b) Northeast Utilities has
provided a physical security organization that includes a Security Shift
Supervisor who is onsite at all times with the authority to direct the physi-
cal protection activities. To implement the commitments made in the physical
security, guard training and qualification plan, and the safeguards contingency

. plan, written security procedures specifying the duties of the security organt-
zation members are available for inspection. The' training program and critical
security tasks and duties for the security organization personnel are defined
in th,e " Millstone Nuclear Power Station Guard Training and Qualification Plan"
which meets the requirements of 10 CFR Part 73, Appendix B for the training,
equipping and. qualification of the security organization members. The physical
security plan and the training program provide commitments that preclude the
assignment of any individual to a security related duty or task prior to the
individual being trained, equipped and qualified to perform the assigned duty
in accordance with the approved guard training and qualification plan.

3.0 Physical Barriers,

In meeting the requirements of 10 CFR 73.55(c) the licensee has provided a
protected area barrier which meets the definition of 10 CFR 73.2(f)(1). An
isolation zone, to permit observation of activities along the barrier, of at
least 20 feet is provided on both sides of the barrier with the exception of

,

.
.

e

-,--,----a , -,- w ,- - - - - -- , - _,-



_ _ _ . . _ _ . _ _ _ _ . ._

,

'
. .

'
. .

*

i

the locations listed in the Appendix. The staff has reviewed those locations 1I -

'

I and determined that the se:urity measures in place are satisfactory and con-
tinue to meet the requirements of 10 CFR 73.55(c). |

Illumination of 0.2 foot-candles'is maintained for the isolation zones . pro- l

tected t.rea barrier, and external portions of the protected area. In areas |
where illumination of 0.2 foot-candles cannot be maintained, special procedures |

| are applied as described in the Appendix.

Patrols of the protected area are performed at random intervals to detect the )
presence of unauthorized persons, vehicles and materials. |

| 3.1 Identification of Vital Areas

The Appendix contains a discussion of the applicant's vital area program and
4

- identifies those areas and items of equipment determined to be vital for pro-
tection purposes. Vital equipment is located within vital areas which are
located within the protected area and which require passage through at least'

two barriers, as defined in 10 CFR 73.2(f)(1) and(2), with certain exceptions ~,
to gain access to vital equipment. The staff has reviewed those exceptions
and has determined that the barriers are sufficiently substantial to meet the,

; ,~~
intent of the two barrier requirement.'

|' Except for the exceptions noted in the Appendix, vital area barriers are
separated from the protected area barrier. -The control room and central alarm

4

! station are provided with bullet-resistant walls,-doors, ceilings, floors, and
windows. Based on these findings and the analysis set forth in the Appendix,
the staff has concluded that the applicant's program for identification and
protection of vital equipment satisfies the regulatory intent. However, this ;

program is subject to on site validation by the staff in the future, and to
'

subsequent changes if found to be necessary.
:

4.0 Access Reauirements
.

Inaccordabewith10CFR73.55(d)allpointsofpersonnelandvehicleaccess
to the protected area are controlled. The individual responsible for control-
ling the final' point of access into the protected area is located in a
bullet-resistant structure. As part of the access control program, vehicles
(except under emergency conditions), personnel, packages, and materials entering
the protected area are searched for explosives, firearms and incendiary devices.'

by electronic search equipment and/or physical search. -

1
-

Vehicles admitted to the protected area, except licensee designated vehicles,i

,

are controlled by escorts. Licensee designated vehicles are limited to onsite
station functions and remain in the protected area except for operational'

-

maintenance, repair, security, and emergency purposes. Positive control overi

i these vehicles is maintained by personnel authorized to use the vehicles or by
the escort personnel.i

A picture badge / key card system, utilizing encoded information,' identifies
individuals that are authorized unescorted access to protected and vital areas 1

,

and is used to control access to these areas. Individuals not authorized

-
.

*
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unescorted access are issued non picture badges that indicate an escort is-

required. Access authorizations are limited to those individuals who have a- i
'

need for access to perform their-duties..

Unoccupied vital areas are locked and alarmed. Access to the reactor contain-
ment is positively controlled to assure that only authorized individuals are

.

permitted to enter. In addition, all doors and personnel / equipment hatches
4

into the reactor, containment are locked and alarmed. Keys, locks, combinations,
and related equipment are changed on an' annual basis. In addition, when an
individual's access authorization has been terminated due to the lack of
reliability or trustworthiness, or for poor work performance, the keys, locks,

;

. combinations, and related equipment to which that person had access are changed.

5.0 Detection Aids

- In satisfying the requirements of 10 CFR 73.55(e) the licensee has installed
intrusion detection systems at the protected area barrier, at entrances to
vital areas, and at all emergency exits. Alarms from the intrusion detection
system annunciate within the continuous 1y' manned central alarm station located
in the protected area and within a secondary alarm station also located in the
protected area. In addition, the central alarm station is constructed so that

.

s - - the walls, floors, ceilings, doors, and windows are bullet-resistant. The'

alarm stations are located and designed in such a manner so that a single act
cannot interdict the capability of. calling for assistance.or responding tos

alarms. - The central alarm station contains no other functions or duties that
would interfere with its alarm response function.

The intrusion detection systems transmission 11'nes and associated alarms' - .

annunciation hardware are line-supervised and tamper-indicating. Alarm-

annunciators indicate the type of alarm and its location when activated. An
.

automatic indication of when the alarm system is on standby power is provided'

in the central alarm station.

6.0 Communications.

!

j As required in 10 CFR 73.55(f) the licensee has provided for the capability
of continuous communications between the central and secondary alarm station

;

j operators, guards, watchmen, and armed response personnel through the use of a
| conventional telephone system, and a security radio system. In addition,

direct communication with the local law enforcement authorities is maintained,

|
through the use of a conventional telephone system and a two-way FM radio link.

' All non portable communication links, except the conventional telephone system, ;

are provided with an uninterruptible emergency power source backed up by diesel
i generators.,

i
7.0 Test and Maintenance Requirements ,

In meeting the requirements of 10 CFR 73.55(g) the licensee has established a
program for the testing and maintenance of all intrusion alarms, emergency:

.'
alarms, communication equipment,' physical barriers, and other security related
devices or equipment. Equipment or devices that do not meet the design per-

! formance criteria or have failed to otherwise op.erate will be compensated for
!

'

l
- ,

. - - .... . . . - - - - . . - - _ _ _ -- .-- - ---- -- .-- -- - -



.

. .

.

by appropriate compensatory measures as defined in the " Millstone Nuclear Power'

Station Physical Security Plan" and in site procedures. The compensatory mea-
sures defined in these plans will assure that the effectiveness of the security
system is not reduced by failures or other contingencies affecting the opera- |
tion of the security related equipment or structures, j

Intrusion detection systems are tested for proper performance at the beginning
and end of any period that they are used for security. Such testing will be
conducted at least once every seven days.

Communication systems for onsite communications are tested at the beginning
of each security shift. Off site communications are tested at least once each
day.

Audits of the security program are conducted once every 12 months by the North-
east Utilities Services Company (NUSCO) System Security Staff, which is inde--

pendent of site security management and supervision. The audits, focusing on
the effectiveness of the physical protection provided by the onsite security .
organization in implementing the approved security program plans, include, but
are not limited to: a review of the security procedures and practices; system
testing and maintenance programs; and local law enforcement assistance agreements.. _ _
The NUSCO System Security Staff prepares a report documenting their findings and
recommendations and submits it to the Northeast Nuclear Energy Company (NNECO)

,

for review and necessary action.

8.0 Response Requirements

In meeting the requirements of 10 CFR 73.55(h) the licensee has provided for
armed responders immediately available for response duties on all shifts con-
sistent with the requirements of the regulations (see Appendix). Considerations
used in support of this number are attached. In addition, liaison with local
law enforcement authorities to provide additional response support in the event

,

of security events has been established and documented.

The applicant's safeguards contingency plan for dealing with thefts, threats,
and radiological sabotage events satisfies the requirements of 10 CFR Part 73,
Appendix G. The plan identifies appropriate securf w events which could in-
itiate a radiological sabotage event and identifies the applicant's preplanning,'

| response resources, safeguards contingency participants and coordination
. activities for each identified event. Through this plan, upon the detection,

of abnormal presence or activities within the protected or Vital areas, response'

i activities using the available resources would be initiated. The response
activities and objectives include the neutralization of the existing threat by!

requiring the response. force members to interpose themselves between the adver-
sary and their objective, instructions to use force commensurate with that used
by the adversary, and authority to request sufficient assistance from the local
law enforcement authorities to maintain control over the situation.

9.0 Employee Screening Program ,

In meeting the requirements of 10 CFR 73.55(a) to protect against the design
basis threat as stated in 10 CFR 73.1(a)(1)(ii), Northeast Utilities has pro-
vided for an employee screening program. Personnel who successfully complete

-
.

I
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the employee screening program or its equivalent may be granted unescorted-

access to protected and vital areas at the Millstone s,ite. All other personnel
requiring access to the site are escorted by persons authorized and trained
for escort duties and who have successfully completed the employee screening
program. The employee screening program, except as noted below, is based upon
accepted industry standards and includes a background investigation, psycholo-
gical evaluation, and a continuing observation program. The proposed screening
program deviates,from the excepted industry standard in that gehological
evaluation is not conducted on all employees. The utility ha ected to jus- -

tify this deviation. This is considered an open item which must be resolved
prior to licensing.

The plan also provides for a " grandfather clause" exclusion which allog$recog-
,

nition of a certain period of trustworthy ~ service with the utility or contrac-'

tor as being equivalent to the overall employee screening program. The staffi

has reviewed the applicant's screening program against the accepted industry
standards (ANSI N18.17 1973) and has determined that the Northeast Utilities--

program is acceptable with the exception of the psychological evaluation matter.
>
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ENCLOSURE 2

SUPPLEMENTAL SAFETY EVALUATION REPORT
POWER SYSTEMS BRANCH

MILLSTONE NUCLEAR POWER STATION
UNIT 3

DOCKET NUMBER 50-423

8.0 ELECTRIC POWER SYSTEMS

8.2 Offsite Electric Power Systems

8.2.2.1 Physical Separation of Offsite Circuits Within a
Common Right-of-Way

In a letter dated April 1, 1985, the applicant provided FSAR revisions as they
will appear in Amendment 13 of the FSAR. In this letter, the applicant stated

that his revision incorporates the response to NRC question number 430.4. This
resolves confimatory item 44 dealing with the inclusion of the infomation in

'

the FSAR.

8.2.2.2 Physical Separation of Offsite Circuits Between Switchyard
and Class 1E System

In a letter dated April 1, 1985, the applicant provided FSAR revisions as they
will appear in Amendment 13 of the FSAR. In this letter the applicant stated
that this revision incorporates the response to NRC question number 430.5.
This resolves confirmatory item 45 dealing with the inclusion of this infoma-
tion in the FSAR. During a site visit held on ,ipril 10 and 11, 1985, the steff
observed that the A division cables from the normal station service transfomer
are routed in cable trays when they pass through the B division cable tunnel.

L This contradicts sheet 2 of the FSAR Figure 8.3-7 which shows this cable in

).
g
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embedded conduit. The applicant has indicated this figure will be corrected to
resolve this discrepancy. This is acceptable.

;

8.2.2.5 Generator Rejection Scheme

The staff will pursue with the applicant concerns regarding stability of the
offsite power system at Millstone thc/pc conf ( % M b4Cy
ferreino open.*

~

8.3.1.3 Description of Compliance with Position 1 of BTP PSB-1

In a letter dated April 1, 1985, the applicant provided FSAR revisions as they
will appear in Amendment 13 of the FSAR. One of these revisions include the
response to NRC question number 430.9 which the staff has previously reviewed
and found acceptable. This resolves confirmatory item 50. As part of its
review of the Millstone 3 Technical Specifications, the staff will ensure that
the second level undervoltage protection setpoints are acceptable and the
description of the logic matches that in the FSAR revision.

8.3.1.5 Adequacy of Station Electric Distribution System Voltage
/

As part of thb site visit on April 10 and 11, 1985, the staff reviewed the'

results of the Millstone Unit 3 voltage drop analysis and found the results to
be acceptable but noted that the grid voltage limits necessary to maintain
adequate plant voltages may not be outside of the nonnal grid voltage extremes.
This could result in the grid being incapable of supplying adequate voltages to
safety loads during periods when the grid is operating at its nonnal volta 5e
extremes. The staff will pursue this item with the applicant and report its
resolution in a future supplement.

.

The NRC regional office will verify the test results which substantiate the
Millstone Unit 3 voltage analysis. This item remains confirmatory pending
completion of the Region verification.

MILLSTONE UNIT 3 8-2
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8.3.1.7 Diesel Generator Protective Relaying

This item was identified as confirmatory in Section 8.3.1.7 of the SER but was
not assigned a confirmatory item number in Table 1.4 of the SER. The staff
reviewed with the applicant S&W drawing: numbered: 12179-ESK-8KK(Revision 2),'

12179-ESK-8KF(Revision 6),12179-ESK-5DS(Revision 11),and12179-ESK-8KG

(Revision 6). The staff confirmed that the design for bypassing diesel genera-'

tor protective relaying under accident conditions meets the staff position.
- This item is, therefore, considered complete.

,

8.3.1.11 Diesel Generator Load Acceptance Test After Operation at No Load
!

!.

In section 8.3.1.11 of the staff's.SER it was stated that the method by which
!the diesel generator's no load capability is considered in the load acceptance

tests would be pursued with the applicant. In a letter dated June 7, 1985, the
,

applicant provided information on how the deleterious effects of extended no |

load operation will be minimized on the diesel generators. The staff evalua-
tion of this response is addressed in section 9.5.4.1 of the supplement.

8.3.3.3.2 Frequency of Cable Identification Markings
,

This item wa identified as confimatory in Section 8.3.3.3.2 of the SER but
was not assigned a confirmatory item number in Table 1.4 of.the SER. The staff'
reviewed the cable's color code identification to determine that the 15 ft.
marking interval is sufficient to facilitate visual verification that the
cables are installed in confomance with separation criteria. Because the
majority of cables were continuously marked (solid color cable) such that they
contrasted with black cables marked at approximately 15 foot intervals, the
staff found that visual verification was not a problem. This item is, there-
fore, considered complete.

MILLSTONE UNIT 3 8-3
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8.3.3.3.8 Adequacy of Protection Provided Class IE Circuits From the
Effects of Non Class IE Circuits

The applicant has performed tests and analysis to justify less than the minimum
separation specified in IEEE 384-1974 between Class IE and non Class IE

circuits. This is in accordance with section 5.1.1.2 of IEEE 384 which allows ,

the test and analysis approach. The tests and analyses that were perfonned are
presented in Wyle Test Report No. 47506-02 dated February 25, 1985. The

~ following configurations were tested:

1. A test in free air consisting of a fault cable inside a SWEC protective
wrap (SILTEMP 188CH fabric), with three target cables in contact with
outside of wrap. The purpose of the test was to demonstrate that a
faulted cable enclosed within SWEC protective wrap does not affect exter-
nal cables with one-inch separation, which represents field installations

'of free air drops for cables going from:

a. tray to tray

b. tray to conduit
c. conduit to conduit
d. tray / conduit to equipment

*
,

2. A test in free air consisting of a fault cable, in contact with a target
cable which was wrapped in the SWEC protective wrap. The purpose of the
test was to demonstrate that a faulted cable external to the SWEC protec- i

tive wrap does not affect the protected cable with one-inch separation, [
which represents field installations of free air cable drops the same as |

,

in item r above. ||

3. A test consisting of a dropout fault cable in the upper tray of a horizon-
tal four tray stack. The cable drops out of the upper tray, over the top j

of the covered tray below it and proceeds down past the lower three trays.. ;

The purpose of the test was to:

1
;

:
1

MILLSTONE UNIT 3 8-4 |
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a. Demonstrate the acceptability of a single, solid, nonventilated cable
tray cover as a barrier with one-inch separation from the tray cover.

b. Demonstrate that a faulted dropout cable from a tray does not affect
cables in trays below it.

4. A test consisting of a dropout target cable in a tray just below the upper
tray of a horizontal four tray stack. The cable drops out of the tray,

~ runs along the ventilated cover of the covered tray below it, and proceeds
down past the lower two trays. The fault cable is located just below the
cover of the covered tray and other target cables are located in the trays
above and immediately below the covered tray. The purpose of the test was
to:

a. Demonstrate that a faulted cable in a tray with a single, ventilated
cover does not affect cables in trays above it.

b. Demonstrate that a faulted cable in a tray with a single, ventilated
cover does not affect a drop out cable from a tray above it with
one-inch separation.

5. A test consisting of two tests between a horizontal, four-tray stack and
one vertical tray with one inch separation. The fault cable was placed in
the vertical tray with four target cables in the horizontal trays during

,

the first test. The positions of the fault cable and one of the target
cables were interchanged for the second test. The purpose of the test was
to demonstrate that, at a perpendicular crossing of a horizontal and
vertical tray with a single cover on the vertical tray or a cover on the
top and bottom on the horizontal tray (ventilated or nonventilated), a
faulted cable in either tray does not affect the cable in the other tray.

6. A test consisting of two tests between a horizontal cable tray and a
parallel conduit mounted one inch above the fault cable at the top of the
tray centerline. The fault cable was placed in the tray with three target

|
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cables in the conduit during the first test. The positions of the fault i

cable and target cables were interchanged for the second test. The
purpose of the test was to:

a. Demonstrate that a faulted cable enclosed in a conduit does not
affect external cables with one-inch separation.

b. Demonstrate that a faulted cable external to a conduit and with
__

one-inch separation does not affect cables internal to the conduit.

7. A test between two horizontal conduits with zero-inch separation. The
fault cable was placed in the lower conduit with two target cables in the
upper conduit. The purpose of the test was to demonstrate that a faulted
cable enclosed in a conduit does not affect cables in another conduit with
1/8-inch separation between conduits for low energy power, control, and
instrumentation circuits (applicant's "K", "C". and "X" service).

The staff has reviewed the test results applicable to the above test configu-
rations and finds them acceptable. The field installations at Millstone 3-
identified aboys'are, therefore, also acceptable. These separations are
applicable only between Class IE and non Class IE circuits.

8.3.3.3.10 Transfomer Used as an Isolation Device

The staff Aveluauon (of the applicant's test results and design provhinnuto
ensu non Class 1E circuits are sufficien 1 not cause

unacceptable influen ny Class rcuits) was inadvertently left out of
the staff's SER. SER Sec 10 should be corrected as follows:..

By Sectio . 1.1.2 (Item 3) and Figure 8.3-3 of the he applicant

ind ed that non Class IE nuclear steam supply system loads are ted to
the Class 1E 120V vital ac buses through transfomers that are qualified as
k

l
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hylettersdatedAugust 29, 1983 and June 12, 1984, the applicant provided
results of tests and design provisions to ensure that non Class IE circuits are
sufficiently isolated and will not cause unacceptable influence on any Class IE

circuits'd Lnd +ha.4 %c, it*n)Iis of 4hu btoff (c{,*en.) woold bc.(c He in s glcmen+ b 4tv. bGL. % trtQ bc>o rer'ewa
er$:r motfc.n erd finch +tw+'

ese results of tests and design provisions included the following items:

1. The transfomer is Class 1E and is protected by a fuse and a circuit
breaker that are physically separated.

2. The circuit from the transfomer to the loads are protected by transfomer
output fuses and feeder circuit fuses.

3. The output circuit of the transfomer is run in dedicated conduit to the
120 volt non Class 1E distribution panel.

4. The loads are limited to control and instrument loads.
.

5. The circuits from the 120 volt non Class _IE distribution panel are routed
in raceways designated nonsafety; thus, circuits associated with redundant
safety division are intemixed. The staff found this aspect of the design
to be unacceptable.

6. The test report, with respect to a bolted short on the output of the
transfomer demonstrated that associated Class 1E circuits and power

supplies were not adversely affected.

7. The f.est report, with respect to hot short, indicated electrical tran-
sients may adversely affect Class 1E circuits. The staff found this
aspect of the design to be unacceptable.
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Subsequently, by letter dated July 18, 1984 the applicant committed to perfom
additional testing to demonstrate the hot short capability of the isolation
transformer. Given the reverse assumption that the isolation transformer-
passes the additional testing, the staff concludes that the above design
provisions and the isolation capability of the transformer meet the guidelines
of RG 1.75 and is, therefore, acceptable. Given the assumption that the
isolation transformer fails to pass the additional testing, the applicant has
committed to either route the associated cables independently so that redundant
associated cables are not intemixed or to remove the subject non Class IE
circuits from Class IE power sources. The staff concludes that either of these
comitments would provide adequate protection for and independence between
Class IE circuits and are, therefore, acceptable.

During the site visit performed by the staff on April 10 and 11, 1985, the
applicant provided Appendix B of Test No. T3345BP002. The NRC staff found the
results to be satisfactory. This item is,- therefore, considered complete.

8.3.3.3.15 Coordination of Breakers

The staff's original evaluation stated that for those series-connected circuit
breakers used'as isolation devices periodic testing and calibration will be
included in the Millstone 3 Technical Specifications. The applicant, however,

-
comitted by letter dated June 12, 1984 to periodically test and calibrate
these devices to ensure that proper breaker coordination is maintained. This
comitment on routine testing of the breakers acceptably resolve the staff's
concern on breaker coordination and in accordance with staff practice on
recent operating license reviews for similar. situations, a technical
specification covering testing of these breakers.will not be required.

8.3.3.3.16 Design Criteria of Associated Circuits From the Isolation
Device to Load

The staff confirmed that information presented by letter dated June 12, 1984 or
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by proposed amendment 8 to the FSAR was included in amendment 8 to the FSAR
dated May 1984. This item is, therefore, considered complete.

8.3.3.4 Compliance With the Guidelines of NUREG-0737

II.G.1 Emergency Power for Pressurizer Equipment

The power supplies to the pressurizer power operated relief valves (PORVs) and
- their associated block valves was originally taken from opposite power trains.

In its original evaluation, the staff indicated that this met the objective of
TMI Action Plan Item II.G.1 Clarification 2, but did not meet the recomenda-
tions of BTP RSB 5-2 for overpressurization protection while operating at low
temperatures. In a letter dated April 11, 1985 the applicant committed to
change this arrangement such that both series valves (PORV and block valve)
will be powered from the same electrical division but from different power
supplies. One PORV will receive power'from 125V vital de, and its associated
block valve will receive power from the same train 480V ac emergency bus. The
other PORV and block valve will have the same arrangement but will be powered

from the opposite division. This meets the requirements of both the TMI Action

Plan and BTP RSB,5-2. This resolves open item 13.
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9.0 AUXILIARY SYSTEMS
,

9.5.3 Lightino System

The Millstone Unit 3 SER (NUREG-1031 dated July, 1984) required the applicant

to do the following:

1. For the auxiliary shutdown panel / purple switchgear room:
-.

a. "The illumination level provided by the purple emergency ac lighting
system should be increased to a minimum of 10 ft-candles over the
work area."

b. " Adequate ac lighting (a minimum of 10 ft-candles) should be provided
in the auxiliary shutdown area from the other train of the ac light-
ing system."

c. "The illumination level provided by the de lighting system should be
increased to a minimum of 10 ft-candles in those areas of the purple
switchgear room where work may be performed to restore ac power."

2. "Since the control room, the orange switchgear room, and the diesel
generator room may require access during certain events so that ac power
can be restored, the de emergency lighting system illumination intensity
shall be increased to a minimum of 10 ft-candles at those work stations

; where work'may be performed to restore ac power."

3. "The ac emergency lighting system illumination intensity shall be in-
creased to a minimum of 10 ft-candles at the work station instead of an
average of 10 ft-candles."

4. "For the other safety-related areas, the illumination intensity shall be
'

increased to a minimum of 10 ft-candles at the panel surfaces and at the,

t

work stations and 2 to 5 ft-candles on the basis of the activity level for
i

access and egress to safety-related plant areas."'

In letters dated June 29, 1984 and July 18, 1985, the applicant addressed these
concerns. He connitted to items la, Ib, Ic and 2. With regards to Items 3 and

,

,

4, the applicant committed to storing portable battery powered lighting onsite

| to supplement the emergency lighting, and provide the following for
access / egress lighting:

Access / egress routes between manned work stations will be illuminatedo

to .5 FC average maintained.
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Slight hazards will be illuminated to .5 FC minimum at the centero

point of the hazard.

High hazards will be illuminated to 2 FC at the center point of theo

hazard.

The staff has evaluated the information and finds it acceptable tbc/c[LKe.j

g g g 44cm Q$) (*J fe.coWC d .
*

On the basis of its review, the staff concludes that the various lighting
systems provided at Millstone Unit 3 are in conformance with the standards,
criteria, and design basis can perform their design function, and, therefore,
are acceptable.

9.5.4.1 Emergency Diesel Engine Auxiliary Support Systems (General)

.

(1) Concrete Dust Control

The Millstone Unit 3 SER (NUREG-1031 dated July, 1984) stated the follow-

ing on concrete dust control:
/

"It is the staff's position that, before initial startup, the concrete
floor and walls shall be painted with an appropriate paint or treated to
minimize the generation of concrete dust. In a letter dated May 17, 1984,
the applicant has committed to treat the floor slab with an appropriate
sealant to preclude generation of concrete dust. The staff requires that
sealant be applied before initial startup." -

In a letter dated January 24, 1985, the applicant committed to complete the'

above by plant startup. Th M h mea s closed.i
c w o m a w q a ess % ,

| (2) Vibration of Instruments and Controls
t

In a letter dated January 24, 1985, the applicant modified a comitment
made in a letter dated May 8, 1984 and found acceptable in the Millstone

t

Unit 3 SER. The applicant has now committed to the following for qualify-
ing the engine mounted instrumentation and controls for vibration: ;

>
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"(a) Actual vibrational levels of the equipment will be measured to
confirm that they are within the tolerances specified as acceptable
by the equipment manufacturers. The vibration levels will be mea-
sured during preoperational or qualification testing of the diesel
generator units.

(b) Equipment within the panels will undergo in-house vibration testing
to ensure that it will remain operable, under actual equipment
vibration levels, throughout the 18-month calibration period.

(c) Equipment which can not be qualified by one of the above methods will
be replaced by items that can be qualified.

_.

(d) The engine skid-mounted panels will be removed from the engine skid
and mounted as freestanding floor panels.

The applicant shall keep the staff advised as to the qualification method
being pursued. gibration measurements and the complete qualification
package will be submitted for staff approval. The program is to be
completed by the end of the first refueling outage."

The above additional infomation expands on the original commitment, therefore,

the staff continues to find the program acceptable.Mc[ifrru:drJA.
=&: '.he he)(6Cl M

*

dem (5'?Conu >. m_ ma__ w .. ,,. . ._, m .. . . . _ n . . . . . , , . , . . . . . . . . p; gm e g ys fw

.- t h c. o e ht.s 0 g Eeyon I.
9.5.4.2 - 9.5.8 Emergency Diesel Engine Auxiliary Systems Piping

' Classification

The applicant was requested to define and provide the industry standards to
which the engine mounted auxiliary systems (fuel oil, cooling water, air
starting, lube oil, and combustion air intake and exhaust) piping and compo-
nents ware designed. In a letter dated June 29, 1984, the applicant provided
the standards to which the engine mounted piping was designed. He stated that
this piping and the associated components, such as valves, fabricated headers,
fabricated special fittings, and the like are designed, manufactured, and
inspected in accordance with the manufacturer's standards which are equivalent
to ASME Section III Class 2 requirements as well as the guidelines and require-
ments of ANSI Standard N45.2 " Quality Assurance Program Requirements for

Nuclear Facilitates" and 10 CFR 50 Appendix B. The engine mounted auxiliary

system piping and associated components are intentionally overdesigned (sub-
jected to low working stresses) for the application, and thereby resulting in
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high operational reliability. We find the design of the engine mounted auxil-
iary system piping and components as stated acceptable.

In addition, commensurate with the safety function performed by the air start-
ing system, the Millstone. Unit 3 SER (NUREG-1031) required the following:

" (1) All air starting engine-mounted piping and components that are
pressurized to high-energy pressures (275 psig or greater) during
standby, starting, and/or operation will be designed seismic
Category I, ASME Code, Section III, Class 3 (Quality Group C).

(2) All high energy air starting piping will be adequately restrained
to prevent damage to other diesel generator piping, components, and
equipment from pipe whip. Note: Seismic restraints and seismic
supports may not be adequate as pipe whip restraints."

In a letter dated April 11, 1985, the applicant provided his justification for
not perfonning a high energy line analysis of the air starting system or
classifying the entire air starting system as ASME Section III Class 3 (Quality
GroupC). The staff reviewed the applicant's justification for not performing

a high e g y g gg sis for the diesel generator air starting system.
Based onycriteria anc guidelines y~Td L, a Au;';m, 0;t = S = -S on
high energy line-failure, we find the air starting system for Millstone Unit 3
as designed ac'ceptable.

On the basis of its review, the staff concludes that the emergency diesel r

|
l engine auxiliary systems (fuel oil, cooling water, lube oil air starting and

combustion air intake and exhaust) with regards to piping design meet the
requirements of GDC 2, 4, 5, and 17 and meet the recommendations of ,

'

NUREG/CR-0660, the guidance of the cited RGs, SRP Sections and industry codes

and standards; they can perfonn their design safety function and, therefore,
!

are acceptable.
:

9.5.4.2 Emergency Diesel Fuel Oil Storage and Transfer System

With regards to sediment control, the SER (NUREG-1031) stated the following

license condition:

MILLSTONE UNIT 3 9-4
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"the design of the system as described above allows the diesel genera-
tor day tank to be filled from either fuel-oil storage tank. Thus,
fuel oil can be drawn from one fuel oil storage tank while the other
tank is being filled and then allowed to stand for 24 hours while the-
sediment settles out. This is an acceptable procedure for sediment
control in the fuel oil system. Therefore, the staff requires that the
plant operating procedures be modified to incorporate this filling
procedure."

In a letter dated January 24, 1985, the applicant provided the following with
regards to sediment control in his fuel oil storage tanks:

.

" Correspondence with diesel fuel oil suppliers has indicated that turbu-
lence caused by incoming fuel would not-be sufficient to disturb an
existing sediment bed if the initial fuel oil level is greater than 4
feet. This level is based on anticipated sediment levels, pumping rate
of fuel delivery trucks, and existing tank design. The fill line is such
that it is terminated upon penetration of the storage tank top. There-
fore, any disruption of the fuel oil present in the tank will occur at
the fluid surface and not in the area of the sediment layer.

The applicant will require in the plant operating procedures that refill-
ing operations are started prior to the tank dropping below the 50% (5.2
feet) level. This requirement will ensure that unacceptable sediment
concentrations are not realized.

In the event that filling does not comence prior to reaching this 50% 4

point, an adequate settling period will be provided for the recently
filled tank; with transfer being accomplished form the alternate tank.
Information provided by fuel oil suppliers indicates that a 1-hour
settling period per foot of final product height is generally utilized.
Therefore, the allowed settling time will be based on the final tank
height at the conclusion of the filling operation. The settling period
will be provided in the 91 ant operating procedures."

The staff has evaluated tt e sediment' control justification and associated
!operating procedures and !inds them acceptable, and hence removes the license
econdition. *
i

On the basis of its review, the staff concludes that the emergency diesel-
engine fuel oil storage and transfer system meets the requirements of GDC 2, 4 '

5, and 17 and meets the recommendations of NUREG/CR-0660, the guidance of the
cited RGs and SRP Section 9.5.4, and industry codes and standards. Thus, it

can perform its design safety function and, therefore, is acceptable.
,
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9.5.6 Emergency Diesel Air Starting System
,

In the Millstone SER (NUREG-1031) the staff accepted the applicant's justifi-

cation for delaying the installgtion of the air dryers on the diesel generators
until first refueling with the following license condition:

1. "The air dryers shall be installed at the first opportunity but no
later than before startup of the first refueling."

.

With regard to the second part of the license condition, namely blowdown of the
air receivers and inspection of inline filters, the applicant by letters dated
May 4, 1984 and January 7, 1985 provided additional information. The staff
reviewed the information and found it acceptable and hence removes this portion

of the license conditionj .[(tkn CE(2,%ble.14,

5 %= ycymo ''M_..,,m;; m , m,,w _ A 1 2J_._

i_~-
d ._ _ . ,

The Millstone SER (NUREG-1031) stated the following:

" Operating experience at two nuclear power plants has shown that during

periodic surveillance testing (of a standby diesel generator, initiation
.

of an emergency start signal LOCA or LOP) resulted in the failure of
the diesel to start and perform its function because of depletion of the
starting air supply from repeated activation of the starting relay.
This event occurred as the result of inadequate procedures and from a
failure in engine starting and control circuit logic to address a
built-in time delay relay to ensure the. engine comes to a complete stop .

!before attempting a restart. During the period that the relay was
timing out, fuel to the engine was blocked while the starting air was
uninhibited. This condition with repeated start attempts depleted
starting air and rendered the diesel generator unavailable until the air ;

system could be repressurized. This is an unacceptable operating
condition. The applicant was asked to review his procedures and/or
control system logic to ensure that this event will not occur at
Millstone Unit 3." i

In a letter dated June 29, 1985. The applicant stated that he reviewed the

diesel control scheme and concluded that the event described above was not
applicable to Millstone.
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On the basis of its review, the staff concludes that the emergency diesel

engine air starting system meets the requirements of GDC 2, 4, 5, and 17 and
meets the guidance of the cited RGs and SRP Section 9.5.6, the recomendations
of NUREG/CR-0650, and industry codes and standards. Thus, it can perform its

design safety function and is, therefore, acceptable.

9.5.7 Emergency Diesel Engine Iubricating Oil System

~

In the Millstone Unit 3 SER (NUREG-1031) the staff found the justification
provided by the applicant for not preheating the rocker am lubricating oil
system acceptable. However, the staff imposed the following license condition
based on the applicant's justification:

"Upon actuation of the diesel generator low room temperature alarm, the
room air temperature shall be increased to 50*F or greater, or this may
result in diesel generator being placed in a limiting condition for
operation."

In a letter dated January 24, 1985, the applicant.provided additional informa-
tion. The applicant stated plant operating procedures will include the actions
that would be taken to increase D/G room temperature upon actuation of low room

temperature ala The staff finds this acceptable, and removes ^1 cl~ m

license conditio This issue is closed.
bGR.Taksa. i.6

^

The Millstone SER (NUREG-1031) stated the following:

"It is stated that the rocker ann lubricating oil reservoir level is
monitored for high level and the level is maintained by a level control
valve. No mention is made of a reservoir low-level alarm. A failure of
the level control valve to maintain lubricating oil level in the rocker
arm reservoir could result inadequate or no lubricating oil for the
rocker arms, leading to diesel generator unavailability and/or failure.
This is an unacceptable condition.

In letters dated May 17, 1984 and May 2, 1985, the applicant provided addition-
al information. The applicant stated that

1
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!

!

;

i

"The rocker arm lube oil reservoir level will be checked, in accordance
with'the manufacturer's recommendations, prior to any manual start,
biweekly on engines in standby and daily on operating engines.

'

The staff finds the above acceptable. This issue is closed.
!
.

On the basis of its review, the staff concludes that the emergency diesel
engine lubricating oil system meets the requirements of GDC 2, 4, 5, and 17, [
the guidance of th'e cited RGs and SRP Section 9.5.7, and the recomendations of

'

- NUREG/CR-0660 and industry codes and standards. Thus, it can perfom its

design safety function and is, therefore, acceptable.
3

k
9.5.8 Emergency Diesel Engine Combustion Air Intake and Exhaust System |

;

In the Millstone SER the staff found the intent of the operating procedure for
|

the access hatch which is part of the diesel ne exhaust system acceptable. |

However,thestaffproposedylicenseconditi equiring the following to be j

included in the plant technical specifications. [
'

l
!

1. In the event of a tornado alert or an ice storm, snow storm or freezing i
i

rain storm forecast, the access hatch in the emergency diesel generator i

combustjon exhaust system shall be opened and shall remain open until the j

event has passed. :

I'

!

2. At least once per year, the access hatch shall be opened to verify opera- !

tion of the hatch, inspected for corrosion of parts (hinges, locking
mechanisms, etc.) and maintained in an operable status by replacement of [;

corroded parts, properly lubricated, pointed, etc. [
!
.

In letter dated January 7, 1985, the applicant provided additional information. j

The applicant stated that the design function of the access hatch is to provide |
an alternate exhaust path in the event that the exhaust stack is damaged by a [

tornado missile. He also stated that due to the meteorological climate at f
Millstone site, it is highly improbable that a tornado alert will occur coinci- !

r

dentally with a- freezing rain or snow condition. Therefore, the requirement i

i
!
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|

that the access hatch be opened when an ice storm, snow storm , or freezing
rain storm forecast is received is felt to be unnecessary. The staff agrees
with the applicant. The applicant will require, in an abnormal operating
procedure, that the hatch be periodically inspected and when such conditions
exist and, if significant accumulation is observed, corrective action will be
taken to ensure the hatch remains operable. The applicant will. require that
the access hatch be opened in the even't of a tornado alert.

With regards to the second staff requirement, the applicant will require that'

measures taken~to ensure hatch operability be addressed in the preventive

maintenance procedures. The access hatch will be opened at least once per
year, inspected for corrosion of parts, and maintained in an operable status.

h
he above cceptable and hence removes the license condition 7affgsT

his issue is c o

/
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New Analy s r the Contro op Event -

for Millstone Unit 3
lb.4. 3 M Clubiet" Contru A*JeemWj Alc$ncMS

.

The SER for Millstone Unit 3, in Section 15 on " Rod Cluster Control Assembly
'

Malfunctions", indicated that a potential controller problem existed for
the dropped control rod event which could lead to the imposition of operating

- restrictions. It also indicated that it was anticipated that a detailed
analysis would show that if the transient occurs that thermal limits would
not b'e exceeded, but that this analysis had not as yet been submitted for
Millstone Unit 3. The SER also indicated that Westinghouse has developed.a

solution for the problem via a new methodology for analyzing the event and
has docu'mented it in a topical report (WCAP-10297P) and that this report and

~

its methodology have been evaluated by the staff and approved. The staff
evaluation was enclosed in the memorandum to F. Miraglia from L. Rubenstein,
March 2, 1983, " Review of the Westinghouse Report ' Dropped Rod Methodology

' for Negative Flux Rate Trip Plants'". The solution requires a reactor-
cycle specific analysis showing that DNB limits will not be exceeded. The

| Millstone Unit 3 FSAR has been revised in Amendment 12 to include a discussion
of this analysis, and the results for Cycle 1 operation indicate that DNB
limits will be met for this cycle for both N and N-1 loop operation. Thus
operating limits will not be necessary for Cycle 1. Each future reload
cycle will require similar~ cycle specific analysis as part of the normal
reload analysis. LorififtncA% i46thbot iD (CMM.
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ENCLOSURE 2

FSAR Open Items

1. Diesel Generators
2. Inservice Testing of Pumps and Valves
3. Equipment Qualification
4. Flow Measurement Capability
5. .Subcompartment Analysis

- 6. Fire Protection
7. Inservice Exam of all Pipe Welds in Break Exclusion Area
8. Jet Impingement Effects
9. Program Evaluation (II.D.1)4

I 10. Control Rod Drive Structural Materials
11. Preservice Inspection Program and Relief Request
12. Procedures for Actuating Hydrogen Recombiner
13. Secondary Enclosure Building
14. Sump Flow Approach Yelocity
15. P.G.P. I.C.1
16. Physical Security Plan
17. Reactor Coolant Pump Trip During LOCA
18. III.D.1.1
19. QA Program Commitments
20. Containment Liner Report
21. Seismic. Interaction Program
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