November 19, 1985

Docke: . 2023

Director of Nuclear Reactor Regulation
Mr. B. J. Youngblood, Chief

Licensing Branch No. |

Division ot Licensing

U. S. Nuclear Regulatory Commission
Washington, D, C. 20555

References: (1) B, 1. Youngblood letter to J. F. Opeka, Request for
Additional Information, dated September 10, 1985,

(2) J. F. Opeka letter to B, J. Youngblood, Responses to Seismic
Qualification Review Team (SQRT) Audit Questions, dated
October 8, 1985,

Dear Mr. Youngblood:

Millstone Nuclear Power Station, Unit No. 3
K R 5 to Seism ifi n w T T) Audi 1

T™he NRC Staff conducted a SORT audit during the week of March & through
8, 1985 for Milistone Unit No. 3. A small number of equipment specific
questions were raised by the Staff during the SORT audit. In Reference (2),
Northeast Nuclear Energy Company (NNECO) transmitted responses to the SORT
audit questions contained in Reference (1). Representatives from NNECO and
Stone & Webster met with the Staff on November |, 1985 to discuss the Staff's
concerns regarding our submittal (Reference 2). Attachment | provides a
summary of the status of SQRT audit questions. Questions identified as "closed”
are based upon formal or informal communications or agreements with the Staff.
Please inform us of any disagreement you may have with the status described on
the attached list.
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If you have any questions, please contact our licensing representative directly.

STATE OF CONNECTICUT
COUNTY OF HARTFORD

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY
et. al.

BY NORTHEAST NUCLEAR ENERGY COMPANY
Their Agent

¥,
T.Téﬁbeh bg&‘k

Senbr Vice President

Ruawn-

y: C.F. Sears
Vice President

) ss. Berlin

Then personally appeared before me C. F, Sears, who being duly sworn, did state
that he is Vice President of Northeast Nuclear Energy Company, an Applicant
herein, that he is authorized to execute and file the foregoing information in the
name and on behalf of the Applicants herein and that the statements contained
in said information are true and correct to the best of his knowledge and belief.

Cxpres March 31 1989



Attachment |

tatus of RT Audit

Item No. Description
BOP-| Main Control Board

BOP-2

BOP-5
BOP-6

BOP-7

BOP-§

BOP-11
BOP-12
NSS5-1
NS§S§5-2

NS§SS-3

NSSS5-4

4.16 KV Emergency Switchgear

Motor-operated Damper
1-1/2" Globe Valve Assembly

120/240 VAC Distribution Panel

RHS Inlet Isolation Valve

Transformer

Static Inverter

Reactor Coolant Pump

Safety Injection Pump

Charging Pump Discharge
Isclation Valve

7300 Process Protection System

Cabinets

estions

Qgest;gn Numr

Status/Remarks

See the attached
response

Closed

See the attached
response

Closed
Closed

See the attached
response

See the attached
response

See the attached
response

See the attached
response

Closed
Closed
Closed

See the attached
response

See the attached
response

Closed
Closed
Closed

Closed/see the
attached response



Item No, Description

NSSS-5 Nuclear Instrumentation System

Console

NSSS-6  Reactor Trip Switchgear

Ouestion Number

!
2

Status/Remarks

Closed

Closed/see the
attached response

Closed
Closed

See the attached
response

Closed/see the
attached response



BOP-|-3CES*MLR-MB| thru MB3

Qgestg’ n l:

Demonstrate adequacy of the structural connections.

Response:

In order to address the adequacy of the structural connecticns in the main
control boards, a calculation (12179.34 - NM(s) - 784 - CZC) has been performed.
This analysis is preliminary and is attached for your information. As you will
notice this is a QA Category | calculation and will be reviewed and approved in
accordance with established QA procedures. The calculation has several
attachments which are not included here. They are excerpts from an extensive
weld reinspection and reevaluation program to address deficiencies in Reliance
equipment. Reliance has agreed to make their original calculations available for
review at their offices if necessary. However, the attached calculation
adeguately addre.ses connectior design.

BOP-1-1
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ROP-2-3ENS*SW(G A

Qgestion ie

The original test reports from Wyle Labs and from G.E. were not available during
the audit.

esponse:

During our November 1, 1985 meeting a copy of the G.E. summary qualification
report was provided for the Staff's review. As we discussed during the meeting,
the adequacy of the equipment anchorage and the appropriateness of the test
response spectra were established during the site audit. The test response
spectra envelope the required response spectra for the floor where the switchgear
iIs mounted and the floor above which supports the bus duct. The maximum
relative movements between these two floors are:

N’S E"“' Vcrt.

027" 026" .0018"

G.E. is an approved supplier with a Quality Assurance program in accordance
with 10 CFR Part 50 Appendix B. This equipment was purchased with the
requirement that G.E. adhere to their quality assurance program. Therefore a
certificate of compliance with the purchase specification and the summary
report are sufficient to accept the switchgear qualification and to assure that
NNECO will be notified of deficiencies in this equipment should they arise in the
future as required by 10 CFR 21. It is our position that G.E. is qualified to make
judgements regarding the similarity of the provided equipment and tested
equipment, and to determine the applicability of previous testing programs to
the qualification of the supplied equipment.

In order to more fully respond to the Staff's concern, we have requested that
G.E. provide more details regarding the bases for judgements, stated in the
summary report. We will request that this matter be given priority treatment by
G.E. and will inform you of & schedule by December 1, 1985,

BOP-2-]



BROP-6-3LMS*MOV40A

_Qgest on 1:

The finite element analysis in the qualification report does not address the as-
built supporting conditions of the vaive.

Question 2:

Qualification of the structural supporting system was not demonstrated.

Res&nse:

As discussed in response to generic item 2, (Refer to NNECO letter dated
October 8, 1985) the g values for in line piping equipment have been checked
against the qualification levels. For valves with g levels beyond their required
himit, local supports are added to reduce accelerations. The extended structure
of the valve and the additional supports are incorporated into the piping analysis.
Support loads are developed and the support is designed in the same manner as
other seismic Category | pipe supports. When it is necessary to provide a strut
at the top of the extended structure, the load applied to the valve is compared
against the load applied during operability qualification. The load from the
piping analysis must be less than the qualification load. The load transmittal
form, suport analysis, and static deflection test report for 3LMS*MOV40A have
been forwarded under separate cover to BNL and the Steff. (Reference Stone &
Webster calculations 12179-NP(F)-762-XD Rev. | and 12179-NP(F)-2-614-A-703-
HOO! through H005).

This information in conjunction with the October &, 1985 response and the

information provided in our meeting on November [, 1985 establishes the
adequacy of the valve qualification.

BOP-6-1



ROP-7-3SCV*PNL 240

Question |:

The relays (circuit breaker) for the inspected panel are different from those with
the tested panels. Are the installed relays on panel board 3SCV*PNL240
considered seismically adequate?

Response:

The larger relay was selected because General Electric considers them to be
more sensitive to seismic loading relative to the other smaller relays. All the
relays are light weight and therefore insensitive to seismically induced inertia
loads. However, the larger relay was chosen since its internal spring retention
mechanism was evaluated as more sensitive to seismic loading. The panel board
and relay assembly was subjected to significantly higher acceleration{!) levels
than required by the specification. In addition, General Electric report no.(2)
1180TUSII 17, dated 11/10/80, includes relays of similar size as those mounted on
panelboard 3SCV*PNL240. The relays in G.E. report no. 1 180TUSI1i7 functioned
properly during and after the random multifrequency tri-axial tests.

(1) Required ZPA (SSE) S/S .40; F/B .40; .18
Test ZPA (SSE) S/S 1.4; F/B 1.4;

(2)  General Electric Report No. 1180TUSI1i7

Seismic Durabilitv Qualification Report

125 Volt DC Switchboards and 125 Veolt DC, 208/120, 120 and 118 VAC

Panelboards for the Texas Utilities Services, Inc. Comanche Peak Steam
Electric Station.

BROP-7-1]



ROP-X-3RHS*MVR702C

Qestion i:

Operability test by static deflection was not adequately demonstrated.

Resggnse:

The existing static deflection test adequately demonstrates operability of the
valve.

Critical loading due to deflection of the extended structure occurs at the yoke to
bonnet and bonnet to valve joints. The static input (deflection) force was input
at the yoke to motor operator joint, a point 36 inches above the centerline of the
valve body. If the center of gravity of the extended structure is conservatively
taken to be at the center of the motor operator. This would put the CG at a
point 48 inches above the centerline of the valve body. The valve was tested at

4.5g versus the required level, from the Piping Stress Reconciliation Analysis, of
1.7g, maximum.

Since 4.5g/1.7g is greater than 483/363, the force input below the CG has been
adequately compensated by the increase in acceleration level.

BOP-8-1



NSSS-2-3SIH*P

Question |:

Torsional frequency of assembly needs to be completed and compared to motor's
operational speed.

R esponse:

As demonstrated during the audit, this pump is seismically qualified through an
extensive te<ting program. We have been in touch with Westinghouse and the
pump manufacturer, Pacific Pumps. Attached for your information is Pacific
Pumps' response to Westinghouse, regarding torsional vibrations. In short there
is no history of torsional vibration problems with this type of pump. Further
there i1s no source of significant torsional excitation energy, with the possible
exception of "certain transient conditions and abnormal operational modes (such
as motor phase problems or extreme misalignment)".

This pump has been through our Startup Testing program to verify proper
operation and establish pump base line information. During preoperation and
operation this pump Is maintained under the Production Maintenance
Management (PMMS) System. Both the Startup Testing and PMMS programs
have been reviewed as part of the PVORT audit. These programs in conjunction
with the information from Pacific Pumps leads us to believe that torsional
vibration will not be a problem with this pump. To verify this a torsional
frequency analysis will be performed. This analysis will be completed prior to
reaching initial criticality.

NSSS-2-1
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N5SS-3-3CHS*MV

Q\_Jesuon I

Operability test by static deflection was not adequately demonstrated.

Response:

The existing static deflection tests adequately demonstrates operability of the
valve,

Critical loading due to geflection of the extended structure occurs at the yoke to
honnet and bonnet to valve joints. The static input force was applied at the yoke
to motor operator joint, a point 24.5 inches above the centerline of the valve
body. If the center of gravity (CG) of the extended structure is conservatively
taken to be at the center of the motor operator, this would put the CG at a point
32 inches above the centerline of the valve body. The valve was tested at 4.5g.
The actual valve acceleration from the Piping Stress Reconciliation Analysis 1s
1.73g maximum.

Since 4.5/1.73 is greater than 323/24.53 the force input below the CG has been
adequately compensated by the increase in acceleration '=vel.

NSSS-3-1




NSSS-4-3RPS*RAKSET

S&stmn 4

Some devices are qualified for five years and need replacement. No document
was presented during the audit to demonstrate inclusion of this requirement in
the maintenance manual. This should be resolved for an overall qualification of
the equipment.

Response:

The Westinghouse supplied equipment, 7300 Process Protection cabinet is located
in environmental zone CB-0l. This zone has been designated as Mild
Environment by the plant design conditions. As such, the equipment located in
this zone (CB-01) and other mild zones do not fall under the requirements of
10 CFR 50.49. Therefore, no qualified life is specified or required,

However, in order to maintain the equipment to the manufacturer's
requirements, normal plant maintenance is performed. This normal maintenance
is performed on specified plant mamntenance cycles designated by the
appropriate maintenance group.

NSS5S-4-]



NSSS-5-3R PS*R AKNIS

meslmn 2:

Meeting the requiremen: of | SSE test preceded by ' OBE tests was not
demonstrated during the audit,

Response:

A response to the above question was provided to the NRC in a letter dated
August 6, 1985 (B11611).

NRC Position Regarding NNECO Response

Provide additional justification on a time duration basis that the seismic tests
performed for the NIS console provided the equivalent of 5 OBEs and | SSE at
the resonance of the equipment (5 Hz) for the Millstone Unit No. 3 application.
The assumption that fatigue damage at any acceleration for non-metallic
materials 1s proportional to the cube or square of the acceleration level may not
be conservative,

Revised Response (11/85)

The Nuclear Instrumentation System (NIS) console was seismically tested using
single frequency sine beat tests. Sine beat vibration waveforms were employed
as input at the base in each principal axis of the equipment separately, The
equipment was excited at frequencies which were uniformly spaced over the
frequency range of | 1o 35 Hz. In addition, testing was performed at equipment
resonances determined from a resonance search in the | to 35 Hz frequency
range prior to performing the sine beat testing.

Five (5) consecutive sine beats were applied at each test frequency, with a
minimum pause of two (2) seconds between each sine beat. Each sine beat
consisted of ten (10) sine waveform cycles at the required peak test acceleration
amplitude. The NIS conscle has been seismically tested to each of the three (3)
levels defined in Figure | using the same equipment. The NIS console was
qualified for Milistone Unit No. 3 application using the "High Seismic" jevel.
Documentation of these test levels are provided in the following reports:

o WCAP-8587, EQDP-ESE-10, "Equipment Qualification Data Package -
Nuclear Instrumentation System (NIS) Console”, Revision 5, March 1985,

o WCAP-7817, "Seismic Testing of Electrical and Control Equipment (Low
Seismic Plants)", Revision 0, December 1971,

WCAP-7821, "Seismic Testing of Electrical and Control Equipment (High
Seismic Plants)", Revision 0, December 1971,

o WCAF-8021, "Seismic Testing of Electrical and Control Equipment (PG&E
Plants)", Revision 0, May 1973,

NSSS-5-1



An earher response (Refer to NNLOO Jetter dated August 6, 1989) provided the
equivalent stress cycles from single frequency test anput for % OBLs and | SSE.
The ume duration associated with these cycles can be obtained by dividing the

equivalent stress cycles by 5 (5 Hz frequency used in the evaluation) as shown
below:

Comparison of Millstone Unit No. 3 Fatigue
Requirements Versus Equivalent
NIS Console Fatigue Cycles at Five (5) Hertz

Equivalent Equivalent
Required Stress Cycie  Time Dur. (sec)
Spectral Reqg'd. Time From Single From Single
@ Accel. Req'd. Stress Duration Frequency Frequency
Event 4% Damping Cycles (sec) Test Input* Test Input
50BEs 0.55g 500 100 Cubic 222,643 44,489

Square 11,903 2,381

1 SSE  1.05g 100 20 Cubic 31,970 6,394
Square 3,266 653

Westinghouse believes that the computation of equivalent number of stress
cycles based on the assumption that the fatigue damage is proportional to the
square of the acceleration level 15 conservative in regards to non-metallic
material. This is due to the non-rm« . llic material not being used in any highly
concentrated stress areas.

An ultra conservative approach would be to compute the equivalent number of
stress cycles based on unity of the acceleration level,

N (§,) = iv\J Ca; ]
i

J =g

Where,
Nj = equivalent number of stress ycles associated with the oscillator
frequency.
& z jth acceleration amplitude as obtained from response time history,
. 5 sine beats at 10 cycles per beat were analyzed at 4% damping for direct
comparison. Derwvation of equivalent stress cycles provided in EQ&T-EQT-
1518.

NSSS-5-2



a; - required acceleration amplitude corresponding 1o the oscillator
frequency.

n; z number of stress cvcles corresponding to amplitude a|
The equivalent stress cycles for the unity case can be obtained by plotting the

equivalent number of cycles verse A3 and AZ on a log scale and extrapolating
(see Figure 2). The results of performing the extrapolatior. are listed below:

Equivalent Equivalent
Required Stress Cycle  Time Dur. (sec)
Spectral Req'd. Tune From Single From Single
@ Accel. Req'd. Stress Duration Frequency Frequency
Event 4% Damping Cycies (sec) Test Input Test Input
50BEs 0.55g 500 100 660 132
1 SSE 1.05g 100 20 335 67

Therefore based on the above comparisons and the additional testing performed
prior to the "High Seismic" Level test (used for the Millstone Unit No. 3
qualification comparison), it is concluded that the equivalent test fatigue stress
cycles which the MIS console experienced exceed the Millstone Unit No. 3
required fatigue stress cycles.

NSSS-5-3
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NSSS-6-3RPS*SWG |

Ouestion 2:

The proximity of the installed switchgear to an adjacent non-Category | cabinet
and the possible dynamic interaction between the two cabinets were not
addressed in the qualification documents.

Resgnse:

Attached for your information is a copy of the E&DCR which has been issued to
connect the switchgear to e adjacent non-Category | cabinet. (E&DCR T-3-
07957)

Question 3:

Per available qualification documents, some devices are qualified for 5 years and
need replacement. No document was presented during the audit to demonstrate
inclusion of this requirement in the maintenance program.

Response:
e e e

The Westinghouse supplied equipment, Reactor Trip Switchgear, is located in
environmental zone ES-01. This zone has been designaied as Mild Environment
by the plant design conditions. As such, the equipment jocated in this zone
(ES-01) and other mild zones do not fall under the requirements of 10 CFR 50.49.
Therefore, no qualified life is specified or required.

However, in order to maintain the equipment to the manutacturer's
requirements, normal plant maintenance is performed. This normal maintenance
is performed on specified plant maintenance cycles designated by the
appropriate maintenance group.

NSSS5-6-1
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Mr. J. Steinmetz November 1, 1985
Project Manager MP3 J.0. No. 12179
Westinghouse Nuclear Energy System NES-39981
P.O. Box 355 2 =
Pittsburgh, PA 15230 E sl 7=J- D795
Attn: Mr. L. Walker 7:;45 Lo 8B

PURCHASE ORDER NO. 240.000-001

REACTOR TRIP SWITCHGEAR PHYSICAL SEPARATION
MILLSTONE NUCLEAR POWER STATION - UNIT 3
NORTHEAST UTILITIES SERVICE COMPANY

In @ recent audit by the NRC Seismic Qualification Review Team (SQRT), a possible
physical separation concern was identified against the reactor trip switchgear
(3RPS*SWG 1).

Mr. J. Parello of Westinghouse has been notified of the physical separation concern.
Mr. Parello requested an as-built sketch showing the relative position of the adjacent
cabinets. The requested sketch is attached to this letter.

Westinghouse is aware of the importance of resolving the reactor trip switchgear
physcial separation issue and has agreed to provide a response including any required
hardware modification recommendations by November 29, 1985.

If you have any questions, please contact Mr. S. Wainio at (203) 442-G75] extension
5051.

cell

J.K. Krechting
Assistant Project Engineer

SW:dh
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Westinghouse Water Reactor ' Nociea: Operatons Du'sior
Eiectric Corporation Divisions Box 3¢

Pinsburgh Pennsytvane 15230

November 12, 1985
S.0, No: NEU-218

Mr. R. W. Ackley Ref: NES-39981
Project Engineer ol o e T -3
STONE & WEBSTER ENGINEERING CORPORATION EGRR TT-07957
P.0. Box 345 TZet Sorg

Waterford, Connecticut 06385

NORTHEAST UTILITIES SERVICE COMPANY
MILLSTONE NUCLEAR POWER STATION
UNIT NO. 3
REACTOR TRIP SWITCHGEAR (M-G) CABINET
T _FIECD CINE UP REINFORCEMERT

Dear Mr, Ackley:

Westinghouse has completed the evaluation of mounting 2 Class 1-E reactor trip
switchgear next to a non-Class 1-E rod drive contro) cabinet (M-G). Based on
our evaluztion (attached), we have concluded that the sefsmic qualification of
the Class 1-E RTD cabinet will be maintained by connecting the two cabinets at
the top, thereby forcing the two cabinets to move together and eliminating the
possibility of intercabinet impacting. The attachment provides the design
details and procedure for the cabinet connection.

Yery truly yours,
WESTINGHOUSE ELECTRIC CORPORATION

U PL

e J. K. Steinmetz, Manager
~ Millstone 3 Project

VP/ak/78234d:1/

Attachment

cc: R, W. Ackley (Waterford) 6L, 3A
S. Orefice 4L, 4A
J. 0. Crockett 1L
B, Nichols 1L, 1A

S. Wainio 1L, 1A
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ATTACHMENT A

SBuzzary Report for Balsmio Qualification
Yor Reactor Trip Switchgear/Rod Drive Centrol Cabinet!:
Millestone Unit § Plant

A RPVETION

The Reaotor Trip Bwitohgear (RIS) supplied to Millstone Unit 3 was
peispioally qualified by test in & fres standing oonfiguration., Dynazio
igteraction Detweern the Resctor Trip Switohgear and the Rod Drive Control
Cabinet oould lead to impaoting betwesen these two units during a selamxic
svent. Although the RTS 43 Class 1E, the Rod Control Cadinet is not,

EVALUATIOK

Aa presently installed, the Reactor Trip Switongear and Rod Drive control
oabinet are belted together at the base by means of busbars while the tops
of the oabinets are free to move independently. Based o2 an evaluation of
the seiszic response of this equipment, it was ocopcluded that the sslszic
qualifiocation of the switobgear would be maintained if the twe cabinets ware
joined tc esch other to ensure thst the two unite would move together to
sliminate the possibility of inter-cabinet impacting. Based on the
pessuremests provided by Stone and Webster in Ref. 1, two brackets ware
denigned to tie the two oadbinets together, The detalls of the brackets are
sbown in the following sketches!

1. Sketch SK-RTSMONEU-0L1 Plan
2., GSketoh SX-RTSMG-NEU-02 Deteil 1 « Front Breckel
3, Sketch SK-RTEMG-KEU-03 Detalil 2 ~ Rear Bracket

BARDWARL

Two breoket assezblies fabricsted from angle and plate material) fasteders

as apecified ou the aketches. All hardware should be procurred locally at
the site,

Fote: The loocations of bolts shown on sketches are the reconms nd od
lcoaticns.

List of References

1. Letter from 8tone and Webster to J. Steinmetz, NES-39981, dated
November 1, 1585.
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Disconnaect all power.
Work areas are idectified in details 1.2,

Prepare the front bracket assembly prior to sounting on the RT8/Coztre’
Cabinet lineup, Binoce no clearance exists in the front betwesz the
units, the vertioal leg (") of angle must be shortessd to olear top of
MO set when positioned as shown in detail 1. Tue exaot vertioal
looation of A" x 3/8" plate relative to verticsl leg of angle muat be
deterpined 4n fiald, The attached sketoh shows the nozinal looation.
Mount the bracket sssezbly on the equipment and drill heles at loocation
identified. Becure the brackets with specified hardwars.

Prepare the rear bracket assembly. Determine the proper looation of
the two bolts used to ocnneot bracket to RTS, The holes should be as
shown in sketoh, Mount the dracket mssembly as shown in Detail 2,
Secure the brackets with specified hardwars,

Kote brackets are fabriocated using A-36 material or eguivalent for
plates and angles. Welding is to be done using E70 alectrodes or
squivalent and an approved site walding prooedurs,

Installation 4is pow oomplete., Remove wll tocls, cleaz debris, ets,
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SECTION a«A

REZCTOR TRIP SWITCHGEAR
M.C. SET INTERFACE
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DETAIL 2
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