General Offices » Seldon Street, Berlin, Connectic

PO. BOX 270
HARTFORD. CONNECTICUT 06141-0270
203) 666-6911

culy 22, 1983

Yocket No. 50-423

B10845

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

Licensing Branch No. |

Division of Licensing

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

References: (1) B. J. Youngblood to W. G. Counsil, Request for Additional
Information for Millstone Nuclear Power Station, Unit No. 3,
dated, May 3, 1983.

Dear Mr. Youngblood:

Millstone Nuclear Power Station, Unit No. 3:
Response to Select Requests for Additional Information

In order tc assist the NRC in the review of our responses to questions contained
in Reference (1), the responses to those questions listed in Attachment | are
being forwarded in advance of the August I, 1983 due date. Responses to the
remaining questions will be forwarded on August 1, 1983. Responses provided
now and those provided on August !, 1983 have been or will be provided as they
will appear in Amendment 3 to our OL application. On or before September I,
1983, the required 60 copies cf Amendment 3 will be forwarded to you for

insertion into your FSAR sets.

Because our res.»nse to Reference (1) is being forwarded via two (2) transmittals
some of the revised FSAR pages associated with responses contained herein are
common 1o thcse to be forwarded on August 1, 1983. Such revisions should not
be consirued as final until they are forwarded on August 1, 1983.
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If you have any concerns related to commitments contained herein or any
Questions related to our responses, please contact our licensing representative

directly.

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY, ET AL
By NORTHEAST NUCLEAR ENERGY COMPANY, Their Agent

W. G. Counsi
Senior Vice President

STATE OF CONNECTICUT )
) ss. Berlin
COUNTY OF HARTFORD )

Then personally appeared before me W. G. Counsil, who being duly sworn, did
state that he is Senior Vice President of Northeast Nuclear Energy Company, a
Licensee herein, that he is authorized to execute and file the foregoing
information in the name and on behalf of the Licensees herein and that the
statements contained in said information are true and correct to the best of his
knowledge and belief.

My Commission Expires March 31, 1988
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MNPS-3 FSAR

NRC Letter: lay 3, 1983

Question No. Q220.10 (SRP Section 3.5.3)

Is there any concrete barrier whos: thickness is less than that shown
in Table 1 of SRP Section 3.5.3? If yess, please identify and justify
them.

Response:

FSAR Section 3.5.1.4 (Amendment 2) givaes the minimum concrete barrier

thickness. Barriers are not less than those values given in SRP
Section 3.5.3.

0220.10-1




MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.1% (SRP Secticn 3.7.1)

FSAR Section 3.7B.1.1 states that Regulatory Guide 1.60 spectra are
not used. Does this mean that "“site specific spectra" have been
developed for this plant? If so, have these site specific spectra
Leen reviewed and approved by the Geosciences Branch of NRC?
Response:

Refer to FSAR Table 1.8-1 under Regulatory Guide 1.80 for the
justification for taking exception to this Regulatory Guide.

0220.16-1



MNPS -3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.18 (SRP Section 3.7.1)

The format and some of the percent of critical damping values of
Table 3.7B-1 are different from that of Regulatory Guide 1.61,
“Damping Values for Seismic Design of Nuclear Power Plants." Either
revise the contents in Table 3.7B-1 to cemply with Regulatcry
Guide 1.61 or previde justifications for the deviations, as stated in
SRP Sectiecn 3.7.1II.2. '

Response:

Refer to TFS5AR Table 1.8-1 under Regulatory Guide 1.61 for the
justification for taking exception to this Regulatory Guide.

Q220.18-1




MNPS-2 FSAR

NRC Letter: May 3, 1983

Question No. 0220.19 (SRP Section 3.7.2)

SRP Section 3.7.2.II.4 "Soil-Structure Interaction" regquires that two
different ways of modeling the supporting soil media of a soil-
structure interaction system be considered: half-space and finite
roundary, and then envelop response results in structures for the use
of designing Seismic Category I structures, systems, and components.
Please revise your FSAR to comply with these reguirements.

Response:

Refer to FSAR Section 1.9, Table 1.9-2, SRP 3.7.2, A.l and B.1l.



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.20 (SRP Section 3.7.2)

FSAR Section 3.7B.2.9 states that floor response spectra for the
cracked and uncracked cases were enveloped. Provide the criteria
that was used to determine the cracked or uncracked cases.

Response:

The member stiffness properties of the contaiinment shell for the
uncracked case were determined based on full concrete dimensions,
homogeneous isotropic concrete and linear-elastic beam theory,
including the effects of shear deformation.

For the cracked case, the containment structure shell was assigned

one half the uncracked stifiness as a reasonable estimate for the
member stiffness properties of cracked concrete.

0220.20~1



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.25 (SRP Section 3.7.2)

FSAR Section 3.7B.2.2.1 mentioned "the amplified response spectra
(ARS)". Please define the new term and explain how do they differ
from "design response spectra" and "flecor response spectra"?

Response:

The term "amplified response spectra (ARS)" wused in FSAR
Section 3.7B.2.2.1 is the same as "floor response spectra" described
in FSAR Sectien 3.7B.2.5. Design response spectra is defined in
Section 3.7B.1l.1.
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MNPS-3 FSAR
NRC Letter: May 3, 1983

Question No. Q220.26 (SRP Section 3.8.1) ‘
FSAR Sectic: 7.8.1.3.1 states that the allowable compressive stress

in concrete is 0.45fc'. However, the ASME Section III, Division II

Code allowable for primary membrane is only 0.30fc'. Please justify

the deviation.

Response:

Refer to FSAR Table 1.9-2, Amendment 1 under SPR 3.8.1, Item 3 for
the response to this guestion.

Q220.26~1



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.31 (SRP Section 3.8.1)

Provide temperature profiles that were used for containment
(SRP 3.8.1) thermal analysis for both operating and accident
conditions.

Response:

Refer to FSAR Appendix 3B. Attachment 1, Appendix A, page 3 of & for
operating condition temperature profiles.

For accident conditions a temperature of 280°F for 1 hour has been
used.

Q220.31-1



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. .. .32 (SRP Section 3.8..)

FSAR Secticn 3.8.1.5.1 states that design of the containment equals
or exceeds ACI 316-71 requirements for serviceability. Since the
ACI 318 code is for conventional building structures, not for
containment structures, we fail to see the connection between
containment serviceability and conventional building serviceability.
Please list the requirements for serviceability and explain the
connection.

Response:

Serviceability of containment refers to the requirements for
weathering, crack control, and displacements of the structure at
service loads. For service loads, the behavior of the containment
structure is similar to the behavior of any other concrete structure,
so ACI 318-71 provides adequate guidance.

Q220.32-1



MNPS~-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.33 (SRP Section 3.8.1)
SRP Section 3.8.1.II.4 requires that an analysis should be performed
to determine the ultimate capacity of the containment. Please revise
the FSAR to comply with this requirement.

Response:

Refer to FSAR Table 1.9-2, Amendment 1 under SRP 3.8.1, Item 2 for
the response to this gquestion.

Q220.33-1



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.38 (SRP Section 3.8.4)

Are any -safety related masonry walls in the rlant? If yes, revise
the FSAR to comply with the requirements in Appendix A to SRP
Section 3.8.4.

Response:

Refer to revised 7SAR Section 3.8.4.8 for the response to this
question.

2220.38~1




SRP_Section

3.8.4 (Rev. 1)

3.8.9 (Rev. 1)

3.9.1 (Rev. 2)
(BOP Scope)

3.9.1 {Rev., 2)
(NSSS Scope)

3.9.2 {Rev., 2)
(BOP Scope)

3.9.2 (Rev. 2)
(NSSS Scope)

3.9.3 {(Rev. 1)
(BOP Scope)

Amendment 3

Specific SRP
Acceptance Criteria

11.2 = ACI 349-76.

11.4.d - Design report format,
Ii.h.bh - ACI 349-76.

1.1 = Plant conditions identified

as design levels A,B,C,D.

i11.4 - Methods used in stress
analysis of components.

11.2 = Computer codes used in
design and analysis of siesmic
Category | components,

11.1.d = List snubbers on systems

which experience sufficient
thermal expansion,

11,1, e and r - Tests to verify
thermal expansion/vibration
measurements,

11.2 = Seismic subsystem analysis,

I1.2.e = Criteria for combining
closely spaced wodes,

11,1 = Stress limit criteria.

1.2 = Information on Class 3
safety/relief devices,

11.3 = Information on snubbers,

MNPS=-3 FSAR

TABLE 1.9-1 (Cont)

Summary Description
_..of Difference

ACyr 3h9-76 was not used,

FSAR does not use this format.

ACt 318-71 was used rather
than ACI 349-76.

FSAR identif.es plant
conditions as normal,
upser, emergency, and faulted.

FSAR contains no justification
for methods used,

Only a brief description
of computer codes used
by Westinghouse is given,

FSAR does not provide a
list of snubbers.

FSAR does not provide a
description of tests.

Information is not contained
in FSAR Section 3.98.2.

Westinghouse method s
provided in FSAR Section
31057,

FSAR does not reflect
the stress limit criteria.

FSAR does not address
Class 3 safetry/relief
devices.

Requirements not addressed
in FSAR,

3 of 12

Corresponding
ESAR Section

3.8.h.2,
¥.2

4
3.2,
ol

.8
.8
.8
.8

w o wWw W W

M. 1.3

3.98.1.4

3.9N.1. 2

3.98.2

3.98.2

3.98.3

3.7N.3.7

3.98.3.1%

3.98.3

3.98.3

220.38

August 1983



SRP

SRP

MNPS-3 FSAR

TABLE 1.9-2 {Cont)

3. Millstone 3 did not use Article 3000 of ASME III, Division 2
for loads, load combinations, and stress allowables as
described in SRP 3.8.1, Paragraph II.S.

4. Millstone 3 did not use ASME III, Division 2, Article 2C-3000
for the analysis and design of the containment structure
tangential shear as described in SRP 3.8.1, Paragraph I1I.4.f.

Justification for differences from SRP

1. Regulatory Guide 1.136 does not apply to Millstone 3. See FSAR
Section 1.8 for position on Reg. Guide 1.136.

2. The ultimate capacity of the reactor containment with respect
to failure modes has been considered in the PRA study, which
will be submitted as a separate report.

3. ASME III, Divisicn 2, was not available at the time of the
Millstone 3 Construction Permit (CP). ACI 318 and AISC-1969
Ed. were the codes used. ASME III, 1971 Ed., with Addenda
thrugh Summer 1973, Subsections NC and NE were used as a guide.
Guidance found in 10CFRS0 regulation does not require
continuous upgrading of the codes and standards used in the
design.

4. ASME III, Division 2, was not available at the time of the
Millstone 3 Construction Permit. The procedure used for
analysis and design of the containment structure tangential
shear, as descr:bed in FSAR Section 3.8.1.4.1, meets the intent
of SRP Section 3.8.1, Paragraph II.4.f.

3.8.3

TITLE: CONCRETE AND STEEL INTERNAL STRUCTURES OF STEEL CR CONCRETE
CONTAINMENTS

Actual differences between FSAR and SRP

ACI 349-76 was not used as described in SRP 2.8.3, Paragraph II.2.
Justification for differences from SRP

This code was not in effect at the time of the Construction Permit.
ACI 318, AISC-1969 Ed. and ASME III 1971 Ed. through Summer 1973
addenda were the codes used. Guidance found in 10CFR50 regulation

does not require continuous upgrading of the codes and standards
used in the design.

Amendment 3 9 of 43 August 1983

220.30

220.29

220.30



220.38

220.38

MNPS-3 FSAR

TABLE 1.9-2 (Cont)

SRP 3.8.4

SRP TITLE: OTHER SEISMIC CATEGORY I STRUCTURES

A‘

SRP

SRP

SRP

SRP

Actual differences between FSAR and SRP

1. ACI 349-76 was not used during the design stage of Millstone 3
as described in SRP 3.8.4, Paragraph II.Z.

r SRP 3.8.4, Paragraph II.4.d addresses the use of the design
report format presented in Appendix C to this SRP. Our design
information is not in this format.

Justification for differences from SRP

1. The ASME III 1971 Ed. through Summer 1973 addenda and AISC-196%9
Ed. codes were in effect during the design stage of
Millstone 3. Guidance found in 10CFR50 regulation does not

require continuous upgrading of the codes and standards used in
the design.

2. The material described i1 Appendix C of this SRP can be found
in the design criteria and design calculations which are
contained in an auditable file locuted at the Millstone 3 site.

3.8.5

TITLE: FOUNDATIONS

Actual differences between FSAR and SRP

ACI 318-71 was used rather than ACI 349-76 as specified in
SRP 3.8.5, Paragraph II.4.b. “

Justification for differences from SRP

ACI 349-76 was not in effect at the time the construction permit was

issued. Guidance found in 10CFRSO regulation does not require

continuous upgrading of the codes and standards used in the design.

3.9.1

TITLE: SPECIAL TOPICS FOR MECHANICAL COMPONENTS

Actual differences between FSAR and SRP (BOP Scope)

FSAR Section 3.9B. .1 identifies plant conditions as normal,
upset, emergency, and faulted, whereas SRP 3.9.1,

Paragraph III.i, 1-quires them tc be identified as design
level A, B, C, and D.

Amendment 3 10 of 43 August 19€3



MNPS-3 FSAR

TABLE 1.9-2 (Cont)

Also, allowabl's used in stress analysis are not based on
service limits.

2. SRP 3.9.1, Paragraph III.4 requires the FSAR to include
justifications as well as the demonstration of acceptability of
stress strain curves employed.

Amendment 3 10a of 43 August 1983



220.38

MNPS-3 FSAR

problem. The only building with significant height, the turbine
building, has been checked for wind deflections. These deflections
are limited such that overall frame stability is maintained and
deflections under service loads are within common practice for the
industry.

3.8.4.6 Materials, Operating Control, and Special Construction
Techniques

Sections 3.8.1.2 and 3.8.1.6 describe material and quality control.
There are no special techniques used in constructing the structures
(Section 3.8.4.1).

The 60-day compressive strength of concrete for the spent fuel pool
and the fuel building is specified as 5,000 psi.

Section 17.1B describes the gquality assurance activities required by
this section.

3.8.4.7 Testing and Inservice Surveillance Requirements

There are no special testing or inservice surveillance requirements
for Category I structures outside the containment.

3.8.4.8 Masonry Walls

Masonry walls in safety related aresas in the plant comply with the
requirements in Appendix A to SRP Sectior. 3.8.4. Locations of walls
are given in Figure 3.8-64, Sheet 1 and 3.

3.8.5 Foundations
3.8.5.1 Description of the Foundaticns

Foundations for all of the major structures consist of soil or rock
supported reinforced concrete mats or spread footings as described in
Table 2.5.4-14. Figures 2.5.4-1 tarough 2.5.4-17 show plan and
section views of the major foundations.

To provide for independent movement of structures during a seismic
event, compressible material 1 inch thick is provided below grade and
a separation of 2 inches is provided above grade, between all
structures. The containment is separated from all adjacent
structures by a 4-inch space filled with a compressible material.

Horizontal shear keys are provided for the control, fuel, and
auxiliary buildings and for the circulating and service water
pumphouse foundations. Figure 3.8-77 shows the arrangement of these
horizontal shear keys and Figure 3.8-73 shows a typical detail. Rock
dowels are used in the auxiliary building foundation
(Section 3.8.5.5).

August 1983
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Amendment 3 3.




MNPS-3 FSAR

HYorizontal shear -resultinq from seismic acceleration of the
containment structure is transferred to the surrounding rock by
bearing of the edge of the containment mat.

Rock dowels are used in the exterior walls of the auxiliary building
to resist uplift during seismic loading. Section 2.5.4 describes the
rock dowels and the installation prcgram.

Amendment 3 3.8-46a August 1983
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MNPS-3 FSAR
NRC Letter: January 31, 1983

Question No. Q220.7 (Section 3.8.4.8)

Provide a Section 3.8.4.8 that discusses the effects of masonry walls on
other structures in accordance with SRP 3.8.4 in NUREG-0800.

Response:

Refer to Question Q220.38 for the response to this question.

Revision 1 Q220.7-1 August 1983



MNPS-3 FSAR
NRC Letter: May 3, 1983

Question No. Q240.2 (Sections 2.4.5.2, 2.4.5.3; SRP Section 2.4.5)

Discuss the reason for the difference in PMH maximum stiliwater level
values cited in the FSAR (19.7 feet msl) and the PSAR, Amendment 14
and the CP-SER (18.2 feet msl).

-

Response:

The FSAR value of 19.7 feet msl has been adjusted for a 1.3 feet
difference ir tidal height used. In the PSAR Amendment 14 and the
CP-SER, a 1.1 feet msl (2.5 feet mlw) astronomical tide was used. In
the FSAR a 2.4 feet msl (3.8 feet mlw) 10 percent exceedance high
spring tide was used in accordance with Regulatory Guide 1.59,
Revision 2, August 1977. Also included was an adjustment of 0.2 feet
for a typographical error.

0240.2-1



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q240.3 (Section 2.4.5.2, SRP Section 2.4.5)

The correct reference for Initial Rise in Regulatory Guide 1.59 is
Table C.1 not Table 3.1.3-1.

JResponse:

The reference for initial rise will be changed to Regulatory
Guide 1.59, Table C.1.

0240.3-1



MNPS-3 FSAR

Radius to maximum wind 48 nmi
Speed of translation 15 knots
Astronomical tide (10 percent 2.4 feet above msl

exceedance high tide)

Initial rise (Regulatory Guide 1.59, 1.0 feet

! Table C.1) ! 240.3
Bottom friction 0.0025
Wind stress coefficient factor 1.10

Bottom profile (Figure 2.4-8)
Hurricane track (Figure 2.4-12)

Surge analyses based on different types of hurricanes show that the
large radius, slow forward speed hurricane produces the maximum
stillwater level at the Millstone site.

The resulting maximum surge stillwater level is +19.7 feet msl.
Additional surge data, including surge hydrographs for all three
large radius storms, are shown on Figures 2.4-9 through 2.4-11.

2.4.5.3 Wave Action

..ave characteristics are dependent upon wind ¢peed and duration, wind
direction, fetch length, and water deptn. Millstone Pcint 1is
sheltered from the direct onslaught of open ocean waves by Long
Island. Moreover, the unit itself is located on the western side of
the Point and a considerable distance (about 2500 feet) inland from
the southernmost tip. Thus, the topography of the Point itself
protects the unit area from breaking waves during the period of peak
tidal flooding when the winds are from the southeast guadrant.

For maximizing hurricane effects, the hurricane track was bent in
order tc have the maximum wind attack the site for the maximum
possible time. The tracks are shown on Figures 2.4-12 through
2.4-14. Because of the location of the site, two possible methods of
generating maximum waves, deep- and shallow-water waves, were
considered.

2.4.5.3.1 Deep Water Waves

The first method was to generate deep-water waves offshore of the
continental shelf and let them propagate over the shelf to Block
Island Sound, finally reaching the Millstone location. Two
independent analyses, one graphically by Wilson (1955, 1963) and the
other computational by Bretschneider (1972) provide comparison for
deep water waves.
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NRC Letter: May 3, 1983

Question No. Q240.9 (Section 2.4.14, SRP 2.4.14)

In your discussion of the flood protection of the service water cubicles
credit was taken for the watertight steel doors. Are these doors
normally closed and secured? If so, what alerts operators if they are
not secured? If they are not normally secured, discuss flood protection
procedures to be taken to secure sarvice water cubicles prior to the
arrival of a surge level including concurrent wave action that will
exceed el 14.0 feet MSL.

Response:
Water-tight doors will normally be left open. i/hen notified by CONVEX
of an impending storm, high winds and/or high waisv levels, doors will

be «closed by an ocperating procedure. « .e., administratively
controlled.)

0240.9-1
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NRC Letter: May 3, 1983

Question No. Q241.2 (Section 2.5.4.5.1 and SRP Section 2.5.4)

Rock Failures

Rock failures resulting from blasting during excavation have been
reported in the FSAR., Please provide additional informauvion to
identify the locations and extent of those failures. Cross-sections
showing the high angle jointing should be provided.

Response:

Refer to revised FSAR Section 2.5.4.5.1 for the response to this
question.

Q241.2-1
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Elevation "P" Wave "S" Wave
(ft) Material (fps) (fps)

+14 to +2 Fill 1,363-3,060 814-1,238

+2 to -13 Alluvium 4,820-5,818 383-684

=13 to ~18 Ablation Till 6,053-6,597 398-654

-18 to =30 Basal Till 7,539-7,603 1,246-2,387

The following conservatively estimated elastic constants were used for
investigating dynamic response of structures, based on "P" wave and "S"
wave velocity measurements from "“explosive” and "impact" sources:

Young's Shear

Modulus, Modulus, Poisson's
Material E (psi) G (psi) Ratio
Rock 4 x 108 1.5 x 10¢ 0.33
Basal Till 4 x 108 1.4 x 10°% 0.44
Ablation Till 2.7 x 10¢ 9.0 x 103 0.49

2.5.4.5 Excavaticns and Backfill

The extent of excavations and backfill for major Seismic Category I
structures is shown on Figure 2.5.4-40. Final grading, which includes
dredging and backfilling in the vicinity of the circulating and service
water pumphouse, is shown on Figure 2.5.4-41. Profiles delineating the
extent of the excavation and backfill are shown on Figures 2.5.4-33
through 2.5.4-35. Geologic mapping of the excavated surfaces 1s
described in Section 2.5.4.1.1.

2.5.4.5.1 Excavation

The founding materials for major plant structures are listed in
Table 2.5.4-14., Most of the major safety related structures are founded
on bedrock, with the exception of the control building, emergency diesel
generator buildirg, and the hydrogen recombiner building. The centrol
building is fouixded on 1 to 4 feet of compacted structural backfill
overlying basal till of thickness varying between 1 foot on the east
side and 15 feet on the west. The emergency generator enclosure
building wall footings are founded on basal till. Tre diesel generator
pads are suppsrted in approximately 8 feet of structural backfill
overlying basa’. till as shown on Figure 2.5.4-35 (Section J=J). The
hydrogen recombiner is founded on concrete fill overlying bedrock.

Most of the circulating water discharge tunnel is founded on bedrock.
Near the ventilation stack, for a distance of approximately 500 feet,
the discharge tunnel 1s founded on crushed stone and concrete £ill
overlying basal till. Section 2.5.4.8.4 and Figure 2.5.4-51 (Geologic
Profile H-H") describe the founding conditions of the discharge tunnel
in this area.

The service water intake lines are founded on bedrock in the main nlant

area: howevsr, between the main plant area and the pumphouse they are
founded on scil. When soil was encountered as a founding material all
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unsu‘table overburden was removed to sound basal till. where the invert
elevaricn was higher than the excavated grade, compacted structural
backfill was placed in thin lifts to the subgrade elevation of the pipe
encasement. All compacted structural backfill was placed in accordance
with procedures described in Se~ticn 2.5.4.5.2, Figure .2.5.4-52
(Geologic Profile I-I"") shows the extent of structural backfill placed
beneath the service water intake lines between the turbina building and
the circulating and service water pumphouse.

The locations of field density tests of structural backfill placed
beneath the service water intake lines near the pumphcuse, where the
deposit of beach and outwash sand was removed above the basal till, are
presented in Figure 2.5.4-53. Table 2.5.4-19 summarizes the results of
the density tests in this area.

Rock in the containment area was blasted and excavated in segmented

are's, each approximately 10 feet deep. Rock bolts, discussed in-

Section 2.5.4.12, were installed in the southwest sector of the
excavation to prevent potential sliding failures along the foliation.
In addition, intercept drains were installed into the southwest
excavation face to reduce the hydrostatic pressure on the foliation and
joint planes. No rock slides were noted during the time the excavation
was in service., However, some areas were overbroken due to blasting and
to subsequent scaling operations to remove loosened rock wedges. The
overbreak areas were localized and generally limited in size to
approximately 2 cubic yards and less. The surfaces of the wedges
generally conformed to the predominant joint sets mapped at the site and
discussed in Section 2.5.4.1. The nature and extent of overbreak
experienced during site excavation is considered normal for bedrock of
this type and does not indicate instability in the rock mass.

Various techniques were utilized when blasting near the perimeter of
structures to limit overbreak and minimize damage to adjacent rock. The
methods used include line drilling, cushion blasting, presplitting, and
smooth wall blasting. The purpose of each of these techniques was to
develop a shear plane along the perimeter of the excavation so that the
excavated rock breaks cleanly from the face. In line drilling, the
perimeter holes were closely spaced and left unloaded during the blast.
Cushion blasting was used to blast a narrow berm left from a previous
blast. A single row of closely spaced holes was drilled along the berm,
lightly loaded, and fired simultaneously. Presplitting consisted of the
firing of a single row of lightly lcaded, closely spaced holes, prior to
the primary blast. The purpose was to produce a crack along the line of
presplit holes which the subsequent primary blast could break. Smooth
wall blasting is similar to cushion blasting except that the 1lightly
loaded perimeter holes were the last delay in the blast.

Controlled blasting techniques were used to limit the vibrations felt at
Millstone 1 and 2 and to preclude any structural damage to concrete or
bedrock near the blast. Peak particle velocity was measured for each
blast, using Sprengnether 3 - component seismographs. No damage to any
structure or corponent in the two operating vnits or the Millstone 3
coastruction site was observed as a result of the blasting.

Amendment 3 2.5.4-11 August 1983
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The inflow of water into the excavation was controlled by means of
pumping from local sumps. This was possible due to the low permeability
of the 3o0ils and the tightness of the joints in the bedrock. Concrete
working mats were poured on all foundation surfaces upon excavating each
area in order to minimize the impact of constructicn activities on the
undisturbed founding surfaces.

Some softening of the basal till in sections of the excavation was
observed. The softening is attributable to the exposure of the till to
the affects of weathering and construction traffic. When this condition
was encountered, the softened material was hand-excavated to firm, dry
till and replaced with either fill concrete or compacted structural
backfill. In the control building excavation, softened till
approximately 1 foot in thickness was hand-excavated to firm till and
replaced with structural backfill. The extent of the softening was
verified by excavating two test trenches into the till to a depth of
4 feet. No additional softened till was encountered below the softened
surface layer. The groundwater level was maintained below the subgrade
by pumping from sumps outside the structure, and no seepage infiltrated
the excavation after removal of the softened till and placement of the
structural backfill.

2.5.4.5.2 Backfill

Category 1 structures founded totally or partially on structural
backfill include the control building and emergency generator enclosure
building. In addition, sections of the service water line and some of
the buried electrical ducts are founded on Category I structural
backfill.

Material used for Category I structural backfill is predominantly
ocbtained from glacial outwash deposits located at the Romanella Pit in
North Stonington, Connecticut. Test data on borrow material from the
Romanella Pit have been previously reported in July and November 1974
and are included in Appendix 2.5M. A small percentage is obtained from
other borrow scurces having similar geoclogic characteristics. A
description of the borrow material from three alternate sources located
in the towns of North Stoningten, Preston, and Canterbury is included in
a report submitted in June 1976 and is included herein as Appendix 2.5M.

All structural backfill is processed at the borrow pit by means of
passing the soil through a scre:n, ensuring that the maximum particle
size and gradation meet the backfill specification requirements. For
Category I structural fill, the gradation limits are:
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U.S. Standard Cumulative
Sieve Size Percent Passing
3 inches 100

3/4 inch 78 to 100

3/8 inch 65 to 90

No. 10 40 to 60

No. 40 15 to 35

No. 100 0 to 20

No. 200 _ 0 to 15

Coefficient of Uniformity, Cu = Dg,/D,, 210

All structural backfill was compacted to 95 percent of the maximum dry
density determined from the Modified Proctor Test, ASTM D1557, Method D.
Moisture content was maintained within 4 percent of optimum. Structural
backfill for Category I structures was placed in loose 1lifts not
exceeding 8 inches and uniformly compacted by heavy vibratory rollers.

A continuing program of testing, inspectisn, and documentation was in
effect during construction to ensure satisfactory placement of backfill.
Category I structural backfill was tested every 500 cubic yards for
conformance to the specified gradation limits prior to being allowed
into the construction area. In addition, the maximum density was
determined by ASTM D1557, Method D, for every 500 cubic vyards of fill
placed. Field density tests, using ASTM D1556, were performed for each
lift of £fill, but not less than one test for every 500 cubic yards of
fill placed.

Lccations of field density tests under the emergency generator enclosure
and control building are shown in Figure 2.5.4-54, and the test results
are summarized in Table 2.5.4-20. Cross-sections showing generalized
subsurface profiles beneath these two structures are presented in
Figures 2.5.4-55 (Section J-J) and 2.5.4-56 (Section K-K).

Shear strength of compacted backfill materials was determined from
drained direct shear tests on samples compacted to 95 percent of maximum
dry (ATMS D1557) density. Samples tested in the direct shear box
contained only the minus No. 4 portion of the sample. For consistency,
the maximum density was also determined on the minus No. 4 portion of
the sample. However, the maximum density of the minus 3/4-inch fraction
was tested in the field, and it can be assumed that the maximum density
of the minus No. 4 fraction would be less than the maximum density
attainable at the site on the whole samrle. Consequently, testing the
minus No. 4 fraction results in vai.¢s of shear strength meore
conservative than would be expected for the whole soil sample. A
comparison of maximum densities for the minus No. 4 and minus 3/4-inch
fractions for representative samples from the major borrow areas used
for Category I structural backfill is presented below:
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®@ 95% 0@ 90%
Yd max Yd max Yd max Yd max
Backfill Source (=3/4") (-#4) (-#4) (-#4)

(pcf) (pcf) (deg) (deg)

Romanella Pit (Sample "R") 136.4 129.5 41.5 -

Preston Pit 138.8 131.0 35.0 34.6
No. Stonington Pit 148.0 136.1 37.9 34.0
Canterbury Pit 140.0 131.6 39.4 34.0
Hathaway Pit (Waterford) 129.7 121.1 39.1 -
Ledyard Pit (Soneco) 132.6 122.9 41.4 -

The maximum shear modulus and Young's modulus at static strain levels
were calculated for the structural fill based on the Hardin and Richart
(1963) equation for round-grained sands at very low strains:

G pax® 2630 (2.17 - e)2 [\ (2.5.4-1)
1 +e »
where:
G = maximum shear modulus in psi

max

e = void ratio

%, = effective octahedral stress in psi

Void ratio was calculated assuming full saturation and a water content
equal to 12 percent, which represents the water content at full
saturation for a density of 95 percent of maximum, based on the
moisture-density curve for Sample "R" in Appendix 2.5M. The octahedral
stress was assumed to be equal to two-thirds of the effective overburden
stress for a particular depth. The maximum shear modulus at a depth of
10 feet, which cerresponds to the midpoint of the backfill layer beneath
the emergency generator enclosure building, is 13,400 psi. A profile of
Gmax vs effective confining pressure is plotted on Figure 2.5.4-42.

A resonant column test was performed on a sample of the structural
backfill compacted to 95 percent of a maximum dry density. The values
of Gpax plotted on Figure 2.5.4-42 obtained from this test are in
agreement with the Hardin and Black (1968) eguation. The low strain
damping ratio was calculated to be 1.4 percent.

Young's modulus for static strain levels was obtained through an
iterative process where a value of vertical strain was used to obtain a
reduction factor for the G value. The value of E was calculated using
the equation: -

Amendment 3 2.5.4-14 August 1983



MNPS-3 FSAR
E=26(1+u) (2.5.4-2)
where:
u = Poisson's ratio

The strain level assumed was checked with the expected strain level
caused by the structural lo 4ing, using the eguation:

(2.5.4-3)

where: Z =20
E

E = Vertical strain
A0 ;= Increase in vertical stress from structure load
E = Calculated value of Young's Modulus

For the emergency diesel generator enclosure building, the calculated
vertical strain was approximately 1073, and Young's modulus at a depth
cf 10 feet was approximately 10,000 psi. The profile of E static vs
effective confining pressure is also plotted on Figure 2.5.%-42.

Backfill placed behind concrete walls is described in
Section 2.5.4.10.3.
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NRC Letter: May 3, 1983

Question No. Q241.6 (Section 2.5.4.7 and SRP Section 2.5.4)

Sliding Stability

You state that the service water encasement has been analyzed for
sliding stability due to seismic loading. Provide the details of the
analysis and identify the cross-section used in your analysis.

Response:

The analysis performed to determine the sliding stability of the
service water encasement was reviewed and it was determined that
sliding of a concrete encased buried pipeline is not a viable mode of
failure. The encasement is buried under level ground, so that there
is uniform socil depth on both sides of the structure. The dynamic
driving forces proposed by Mononobe (1929), and Okabe (1926), and
included in Figure 2.5.4-43 were developed for retaining walls, where
the height of soil on one side of the wall is greater than on the
other side. Such a condition does not occur with structures buried
beneath level cround.

Q241.6-1
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As discussed in Section 2.5.2.2, Flood Design Considerations, the
controlling event for flooding at the Millstone 3 site is a storm surge
resulting from the occurrence of the probable maximum hurricane (PMH).
The flooding that would occur as a resul: of the PMH would be of short
duration. Therefore, because c¢f the low vertical permeability of the

overburden materials at the site, the groundwater level would not be
significantly changed due to infiltration from flooding. Design
criteria for flood conditions are discussed in Section 3.4.

2.5.4.7 Response of Soil and Rock to Dynamic Loading

All Seismic Category I structures and associated piping are founded
either on bedrock, basal till, or structural backfill. Portions of the
circulating water discharge tunnel are founded on ablation till in the
vicinity of the ventilation stack north of Millstone Unit 1. A listing
of the founding strata for all Category I structures is included in
Table 2.5.4~14.

Hard crystalline bedrock forms the basement complex of the area. The
overlying dense basal till consists of a hard, compact soil which has
been heavily preloaded by continental ice. Static and dynamic
properties of the basal till and bedrock are discussed in
Sections 2.5.4.2.5 and 2.5.4.2.6, respectively. Static and dynamic
properties for the compacted structural backfill are discussed in
Sectiop 2.5.4.5.2.

The bedrock, basal till, ablation till, and structural backfill are
stable materials under vibratory motion caused by the SSE. The basal
till, ablation ¢till, and structural backfill are not susceptible to
liquefaction, as discussed in Section 2.5.4.8.

The soil-structure interaction analyses for Seismic Category I
structures founded on soil were performed using the computer program
PLAXLY-3. The nonlinear behavior of the subgrade was accounted for by
use of the computer program SHAKE (LaPlante and Christian 1974) which

was used to determine the strain-corrected soil properties. The
subsurface material properties used in the SSI analysis are discussed in
Section 2.5.4.7.1. The method of SSI analysis and the results are

discussed in Section 3.7.2.4.

The response of buried piping to seismic loadings is discussed in
Section 3.7.3.12.

The shorefront west of the circulating and service water pumphouse
consists of a structural fill and beach and outwash and slope varying
from SH:1V to 10H:1V, protected by graded layers of armor stone. A plan
showing the extent of the shoreline protection system 1is presented on
Figure 2.5.4-41. A typical section is shown on Figure 2.5.5-1. Static
and dynamic properties of the beach sands are discussed in Section
2.5.4.2.2 and deocumented in the reports in Appendix 2.5G. The
liquefaction potential of the beach and cutwash sand is discussed in
Secticn 2.5.4.8. The stability of the shoreline slcpes under static and
dynamic loading is discussed in Section 2.5.5.2.
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The service water intake pipes, between the circulating and service
water pumphouse and the main plant area, are embedded in a rectangular
concrete encasement. Soils encountered in the pipeline exca>a“ion
include beach sands, unclassified stream deposits, and ablatior till.
These soils were removed under the pipeline to dense basal * .l and
replaced with Category I structural backfill. The fill was placed at a
1:1 slope from the till surface to the base of the encasement and
compacted to the requirements outlined in Section 2.5.4.5.2. The sides
of the encasement were backfilled with nonstructural £ill similar to the
material used to backfill behind retaining walls and described in
Section 2.5.4.10.3. The backfill was compacted to 20 percent of maximum
dry density as determined by ASTM 1557, Method D.

2.5.4.7.1 Subsurface Material Properties Used in SSI Analysis

The subsurface profiles used in the soil-structure interaction analyses
for the control building and the emergency generator enclosure (EGE) are
idealized,  horizontal ©profiles based on subsurface exploraticns
conducted at the site and described in Section 2.5.4.3. The computer
program SHAKE was used to determine strain corrected values of shear
modulus obtained from low strain values previously determined from field
testing, laboratory testing, cr empirical formulae based on laboratory
test data. The program iterates to obtain values of modulus that are
compatible with strain levels induced in a particular soil layer by the
earthquake. The strain levels normally induced by earthquakes of
magnitudes similar to the Millstone SSE are several orders of magnitude
higher than the low strain levels achieved during laboratory or field
testing, resulting in a reduction in shear modulus when these properties
are corrected for strain and input into PLAXLY-3.

For the emergency generator enclosure, the values input into SHAKE for
each layer for the free £field case and the strain-corrected shear
modulus and damping values are listed in Table 2.5.4-21.

For the control building, the said profile input into SHAKE and used in
the soil-structure interaction analysis was the section where rack was
the deepest; i.e.,, elevation -15 feet. Shear wave velocities were used
to define said stiffness. The low strain and strain-corrected soil
properties for the free field case are listed in Table 2.5.4-22.

2.5.4.8 Liguefaction Potential

The foundation materials beneath some of the Seismic Category I
structures consist of limited depths of dense to very dense basal tills
and/or compacted select granular backfill. These materials are not
susceptible to liquefaction under earthquake motions as described in the
following sections.

2.5.4.8.1 Structural Backfill
Based on studies of soils where liquefaction has been observed (Seed

1968, Lee and Fitton 19869, Kishida 1959), it is concluded that the
structural backfill described in Section 2.5A.4.2 in areas below the
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groundwater table is not susceptible to liquefaction, as discussed
helow.

1. A ligquefiable socil is generally a wuniform sand with a
uniformity coefficient of not more than 10 (Kishida 1969). The
structural backfill has a uniformity coefficient ranging from
25 to 50 (Figure 2.5.4-44).

2. A soil having a relative density of more than 75 percent is not
likely to liquefy (Kishida 1966, 1979; Koizumi 1966; Lee and
Seed 1967; Seed and Lee 1964;. Accordingly, compaction
criteria of the structural backfill given in Section 2.5.4.5.2
have been designed to yield a relative density higher than
75 percent.

3. According to the envelcpe of "most liquefiable soils" given by
Lee and Fitton (1969), which also ~ontains the envelope given
by Kishida (1969), the average particle size, D4y, of the “most
liquefiable soils" envelope is between (.02 and 0.7 mm, whereas
the corresponding particle size of the structural backfill used
is larger than 1.0 mm (Figure 2.5.4-44).

[N
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NRC Letter: May 3, 1983

Question No. Q241.11 (Section 2.5.4.8.4 and SRP Section 2.5.4)

Bedrock Profile

In the FSAR Section 2.5.4.8, you state that in the vicinity of the
ventilation stack north of Millstone 1, bedrock drops sharply to a
trough. Identify the location of this bedrock trough on a plot plan
and provide the subsurface profiles of the trough and the overlying
soils. Information pertinent to the disclosing of the bedrock
trough, such as exploratory boring and/or trenching, should be
identified and discussed.

Response:

Refer to revised FSAR Section 2.5.4.8.4 for the response to this
question.
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Question No. Q241.12 (Section 2.5.4.8.4 and SRP Section 2.5.4)

Dynamic Response Analysis of Ablation Till

Identify the location where the idealized profile was cbtained for
the dynamic response analyses of Ablation Till and justify the
groundwater level assumption.

Response:

Refer to revised FSAR Section 2.5.4.8.4.1 for the response to this
question.

'
»e
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NRC Letter: May 3, 1983

Question No. Q241.14 (Sections 2.5.4.10 and SKP Section 2.5.4)

Rock Bearing Capacity

Provide the bases for allowing the bedrock bearing load as high as
200 KSF.

Response:

Refer to revised FSAR Section 2.5.4.10.1 for response to this
question.

Q241.14-1
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NRC Letter: May 3, 1983

Question No. Q241.16 (Section 2.5.4.10.3 and SRP Section 2.5.4)

Lateral Earth Pressure

Provide the design values of the lateral earth pressures used in the
design of rigid, unyielding, foundation walls.

Response:

FSAR Figure 2.5.4-43 shows the lateral pressure distribution used in
designing rigid unyielding foundation walls. The figure has been
revised to correct errors and to add the unit weight of backfill.
Also, FSAR Section 2.5.4.10.3 has been changed to correct
typographical errors.

Q241.16-1
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stress history and multidirectional shaking. Based on these data,
Figure 6-1 of Seed et al (1975) (included herein as Figure 2.5.4-48)
presents lower bounds of the cyclic stress ratios causing ligquefaction
versus the standard penetration resistances of sands for magnitudes 5 to
& and 7 to 7 1/2 earthquakes, corrected to an effective overburden
pressure of 1 ton per square foot (N,) based on the Gibbs and Holtz
(1957) correlation of relative density of sands to blow count and
effective stress. A plot of N, values vs effective stress usad in this
method is the SPT blow count for borings Pl through P8 and 12, I3, I8,
19, and I10 is included as Figures 2.5.4-28 and 2.5.4-29. The mean
value of corrected blow count for these borings was calculated as 20.0,
which corresponds to a cyclic stress ratio of 0.278 for a magnitude 5 to
& earthquake, using Figure 2.5.4-48. When compared with the earthguake
induced shear stresses obtained from the SHAKE analysis described in
Section 2.5.4.7, the minimum factor of sarfety against liquefaction
calculated by this method was 1.68 at a depth of 15 feet.

A very conservative factor of safety against liguefacticn was also
calculatec using a cyclic stress ratio based on the mean corrected blow
count less one standard deviation. An N, value of 13.1 was used to
cbtain a cyclic stress ratio of 0.185 from Figure 2.5.4-48. The minimum
factor of safety calculated for the lower value of N, was 1.13 at a
depth of 15 feet. This is considered acceptable, considering the fact
that the mean wvalue of N,, less one standard deviation, is well Felow
the mean value originally used by Seed et al in determining the curves
in Figure 2.5.4-48. An additional conservatism in the analysis is the
use of the magnitude 6.0 relationship for determining the cyclic stress
ratio. The SSE at the site is based on an Intensity VI-VII earthquake,
which corresponds to a magnitude of approximately 5.3, using
relationships developed by Gutenberg and Richter (1942).

The factor of safety against ligquefaction at various depths for each
analysis is presented on Figure 2.5.4-49. It can be concluded that
liquefaction will not occur in the beach and glacial outwash sands
adjacent to the circulating and service water pumphouse, and that the
shorefront is stable against sliding failures due to liquefaction of the
sand. The stability against sliding of the shorefront during the SSE is
discussed in Section 2.5.5.2.

2.5.4.8.4 Ablation Till

The circulating water discharge tunnel ex'ends 1,700 feet from the main
plant area to the IMillstone quarry east of Millstone 1. For
approximately 1,200 feet, the tunnel is founded on bedrock. However, in
the vicinity of the ventilation stack north of Millstone 1, bedrock
drops sharply to a trough. The maximum thickness of the overburden in
this trough is approximately 60 feet. Borings 402 through 412 were
drilled in this area to determine the subsurlace cond:.ilons. A cross-
section of the trough along the discharge tunnel is presented in Figure
2.5.4-51. The location of the section is shown on Ficire 2.5.4-31. In
this area, which extends fcor approximately 500 feet, the fill and
alluvium overlying the ablation and basal tills were excavated and
replaced with crushed stone and concrete f£ill to the base elevation of
the discharge tunnel. Secause the ablation till is a sandy mater.al
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below the groundwater table, the ligquefaction potential was analyzed.
The analysis described in Section 2.5.4.8.4.1 shows that liquefaction cf
the ablation till is not possible under the site SSE. The structural
£1ll and basal till have been shown to be nonliquefiable in Sections
2.5.4.8.1 and 2.5.4.8.2, respectively.

2.5.4.8.4.1 Dynamic Response Analysis of Ablation Till

The dynamic response of the ablation till has been evaluated to
determine earthquake induced shear stresses caused by ground motions
applied at the bedrock surface and amplified through the soil profile.
This evaluation was made using the ccmputer prooram SHAKE, similar to
the analysis in Section 2.5.4.8.3.1.

A horizontally stratified idealized soil profile was selected to model
the subsurface conditions input into the SHAKE analysis for the
discharge tunnel. This profile was based on soil strata encountered in
boring 411, which encountered the deepest rock, and represents the most
conservative profile in the study area. The generalized soil profile
(Figure 2.5.4-50) used in the analysis of the tunnel consisted of 5 feet
of structural £ill, 13 feet of ablation till, and 22 feet of basal till.
Groundwater level was established at 10 feet below the ground surface,
elevation +4 feet, based upon the average groundwater levels measured in
borings 407 and 411. (See Figure 2.5.4-31 for locations). The shear
moduli values of the soils were obtained from cross-hole tests described
in Section 2.5.4.4.3. The values of shear modulus (G) and damping (D)
fer low strain levels used in the SHAKE analysis for each layer are:

Elevation Depth G Dhax

Layer (ft) (ft) Soil Type (£§¥§ (%)
1 +14 to -8 0-22 Discharge Tunnel - 0.5

2 -8 to ~-13 22-27 Structural Fill 1.93 x 103 0.5

3 =13 to -26 27-40 lation Till 1.30 x 103 0.5

4 -26 to -48 40-€2 Basal Till 2:0 % 30% Q.8

The reduction of Gy,, with strain was performed through a series of
iterations similar to the method described in Section 2.5.4.8.3.1 using
the same earthquake records normalized to 0.17g.

This analysis indicated that the average maximum shear stress in the
ablation till induced by the SSE, varied from 515 psf to 533 psf. The
averag= shear stress is assumed to be 0.65 of the peak value.

<.5.4.8.4.2 Liquefaction Analysis of Ablation Till

Procedures used for liguefaction analysis of the ablation till were
similar to the empirical approach described in Section 2.5.4.8.3.2.

Standard penetration resistance data (N, values) were related to
liquefaction potsntial in accordance with methods developed by Seed,
Arango, and Chan (1975) and DeAlba, Chan, and Seed (1975). N, wvalues
for the ablation till were obtained from borings taken at the discharge
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tunnel location (406 series) and samples of ablation till frem the main
plant borings (300 series).

The following table summarizes the results cf the liquefaction analysis.
It compares earthquake induced shear stresses calculated from SHAKE with
shear strength values determined from average corrected blow count
values and average N, values less cne standard deviation (N, =~ %)

Midpecint of Induced

Layer Shear Shear Shear
Elevation Stress Mean Strength Strength

(ft) (psf) N, (pst) F.S. N,.%¥ (psf) F.S.
=~15.2 515 28.7 1,079 2:.10 158 578 1.42
=-19.5 531 28.7 1,218 2.29 15.5 652 1.23
~23.9 $33 28.7 1,357 2.60 15.5 726 1.36

It can be concluded, therefore, that the ablation till under the
discharge tunnel is not susceptible to liquefaction, even considering
the wultraconservative case of the shear strength calculated from the
mean corrected blow count less one standard deviation.

2.5.4.9 Earthquake Design Basis

A safe shutdown earthquake of 0.17g and a 1/2 SSE value of 0.09g in the
horizontal direction and two-thirds of these values in the wvertical
direction, input at the bedrock surface, have been used as the design
bases for seismic loading at the site. The derivation of these values
is described in Sections 2.5.2.6 and 2.5.2.7.

For structures founded on soils, amplification effects have been
considered by means of a soil-structure interaction analysis using the
computer program PLAXLY-3 described in detail in Section 3.7.2.4.

For the liguefaction analysis of the beach sands adjacent to the
circulating and service water pumphouse, the SSE value of 0.17g was
input at the bedrock surface, and the average amplified ground motion at
the surface determined from the SHAKE program using three earthquake
records and described in Section 2.5.4.8.3.1 was calculated to be 0.27g.
Consequently, a value of 0.25g was conservatively used for the entire
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soil column as th; average se2ismic loading of shoreline slopes in the
stability analysis described in Section 2.5.5.2.

2.5.4.10 Static Stability
2.5.4.10.1 Bearing Capacity

Table 2.5.4-14 summarizes the bearing pressures for mats or individual
spread footings founded on various foundation materials.

The selection of the bearing capacity values used in footing design were
based on the bearing capacity formulae (Terzaghi and Peck 1967, Vesic
1975) for an estimated angle of internal friction for basal till equal
to 40 degrees and for structural backfill equal to 34 degrees. The
total unit weight for the till was assumed to be equal to 145 pcf and
for the structural backfill, a total unit weight equal to 140 pcf was
used. Test values reported in Section 2.5.4.5.2 showed a range of
dangles varying from 35 to 41.5 degrees for the structural fill
compacted to 95 percent of the maximum modified Proctor density.
Inputting the relevant soil parameters described above, and taking into
account the effect of the groundwater table, the bearing capacity
formula for square footings or mats on basal till reduces to:

Quqy * 19D +1.18

911 (max) = 12 ksf
For structural backfill:
q.ll = 0.9D+0.4B

9311 (max) = 8 ksf

where:
Q11 = Allowable bearing capacity in ksf with a minimum
safety factor = 3
D = Depth of embedment (feet)
B = Width of footing (feet)

Table 2.5.4-23, Bearing Capacity of Major Structures, presents a summary
of the allowable bearing capacity for the material beneath each
structure. In all cases, the factor of safety is greater than 3, which
is the minimum reguired value.

Based on Teng (1962), the design bearing capacity of foundations on rock
is commonly taken as 1/5 to 1/8 of the crushing strength (factor of
safety of 5 to 8). A value of 200 ksf was selected for the maximum
allowable bearing capacity of bedrock at the site. This corresponds to
approximately 1/7 of the average unconfined compressive strength of
approximately 1,440 ksf (10,000 psi) reported in Table 2.5.4-10. The
200 ksf value also correspoends to the presumptive surface bearing value
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given by the Conn;cticut Basic Building Code (1978) for massive
crystalline rock, including granite and gneiss.

From Table 2.5.4-14, the m:cximum average foundation pressure for a
structure on rock is 8 ksf. Thus, the factor of safety against a
bearing capacity failure is much greater than 3 for all structures
founded on rock.

2.5.4.10.2 Settlement of Structures

Rock and soil supported Seismic Category I structures will experience
only elastic displacements under the design lcads. Analyses using
linear elasticity principals, assuming rigid foundations, indicate that
the vertical settlements of structures founded m rock are very small
under the design loads, as shown by a2 summary included 1in
Table 2.5.4-14.

The settlement of structures embedded in rock, such as the containment,
was calculated using elastic solutions for circular rigid mats on a
semi-infinite mass by Butterfield and Banjerjee (1971). The main steam
valve, auxiliary, and engineered safety features buildings, founded on
rock, were analyzed using eguations for rigid rectangular mats on a
semi-infinite mass developed by Whitman &nd Richart (1967). Structures
founded totally or partly on soil, such as the control, emergency diesel
generator enclosure, fuel, and waste disposal buildings, were analyzed
using solutions obtained by Sevinc (1969) for rigid rectangles on a
finite layer. The settlement of the underlying rock layer was also
estimated using the Whitman and Richart equations.

Elastic properties of the rock and basal till are discussed in
Section 2.5.4.4.3. The elastic modulus (E) for static strain levels was
estimated equal to 10,000 psi, as discussed in Section 2.5.4.5.2.

Table 2.5.4-14 indicates that the maximum estimated settlement within
any one structure occurs at the emergency generator enclosure building
and is equal to 0.22 inch. Even though the fuel building is founded on
three different materials (rock, basal till, and compacted fill), it
undergoes a lesser differential settlement of 0.0l inch as indicated in
Table 2.5.4-14. Maximum estimated differential settlement Dbetween
adjacent structures occurs batween the control building and the
emergency generator enclosure building, and is egqual to about 0.20 inch.
The rate of these settlements would essentially be the same as the rate
of loading because of elastic nature of the bearing material.

2.5.4.10.3 Lateral Earth Pressures

The magnitude and distribution of lateral earth pressures ie a function
of the allowable yielding of the wall, the backfill material
characteristics, water pressure, surcharge loads from adjacent
structures, and, for seismically designed structures, the earthquake
lcading. The concrete foundation walls were conservatively assumed to

be rigid, unyielding walls. Therefore, the coefficient of earth
pressure at rest, K,, has been used in evaluating lateral loads on these
walls. For the backfill at the site, a value of Kg = . . was used.
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Backfill placed behind walls consisted of well graded sands and gravels
compacted to 90 percent of maximum density (ASTM D1557) tc miaimize the
horizontal loads induced by high compactive stresses. Tests on similar
soils, compacted to 90 percent of maximum dry density and reported in
Section 2.5.2.5.2, resulted in friction angles in excess of 34 degrees.

Dynamic loadings include pressures due to the soil mass, water, and
surcharge, accelerated in the vertical and herizental directions.
Methods of analysis are based on procedures proposed by Monciobe (1929),
Okabe (1926), and Seed and Whitman (1970) and are graphically depicted
on Figure 2.5.4-43.
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a corrugated PVC casing and fully grouted for double corrosion
protection. Each anchor was proof loaded to 150 kips and then the load
was reduced to 125 kips for 24 hours. The anchor was subsequently
locked off at a permanent load of 25 kips and encased in the concrete
foundation nmat.

Rock anchors were installed in the service building to provide
resistance to uplift loads due to buoyant forces and seismic forces.
These anchors consisted of 1 3/8-in diameter, high strength steel bar
sheathed in a corrugated PVC casing and fully grouted for double
corrosion protection. The wultimate strength of each anchor is 237k,
with a working load equal to 60 percent of the ultimate strength, cr
142k. Each anchor was tensioned to a test load of 158k and held at 150k
for a 24 hour pericd. Two anchors were proof tested to 190k. The
anchors were locked cff at a load of 40k, which corresponds to the
hydrostatic uplift component of the anchor design load. The remaining
capacity of the anchor is mobilized during seismic loading.

Temporary rock belts were installed in the southwest sector of the
containment excavation face to prevent potential sliding failures aleng
the foliation planes. These bolts consisted of Grade 60 steel, No. 11
reinforcing bars with a working load of 45 kips. Anchorage of the rock
bolts was provided by Celtite polyester resin encapsulation.

Detailed geclogic mapping of bedrock surfaces at the site, described in
detail in Section 2.5.4.1.1, identified certain preferred joint surfaces
that may cause potential sliding planes with the containment excavation
face. As a result of these findings, a reinforced concrete ring beam
was placed in the annular space between the excavation face and the
containment exterior wall to stabilize the wedges. The slope stability
analysis for the containment excavation is discussed in detail in
Section 2.5.5.1. The structural analysis is discussed in Chapter 3.

2.5.4.13 Subsurface Instrumentation

Most of the Category I structures at the site are founded on sound
bedrock. Predicted settlements listed in Table 2.5.4-14 for these
structures are very small. A plan of the location of the settlement
monitoring benchmark locations is shown on Figure 2.5.4-59. Settlement
predictions for structures founded on basal till or structural backfill
indicate that the maximum expected settlement will be less than 1/4 inch
and that this settlement will occur over a relatively short period of

time due to the elastic nature of the subsurface materials. Settlement
has been monitored for the control, fuel, waste disposal, and emergency
generator enclosure buildings during construction. Plots of cbserved

settlement versus time for these structures are presented in
Figures 2.5.4-60 through 2.5.4-84. The records show no significant
movement of any structure, althcugh some heave has occurred due to
rebound from excavation. Settlement of these structures will be
pericdically measured for a short period of time after construction
until the rate of change of structure movement decreases.
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2.5.4.14 Constructién actes

No significant problems were encountered during construction that
reguired extensive redesign of structures. A small amount of basal till

.4-28a August 1983
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NRC Letter: May 3, 1983

Question No. Q280.2

The fire protection program will be reviewed to the guidelines
of BTP CMEB 9.5-1 (NUREG-(0S00), July 1981. Provide a ccmparison that
describes conformance of the plant fire protection program to these
guidelines. Deviations from the guidelines should be specifically
identified. A technical basis should be provided for each deviation.

Response:

Fire Protection Evaluation Report, Appendix B, identifies areas in
which the Millstone 3 design does not fully conform to BTP CMEB 9.5-1
(NUREG-0800) dated July 1981. Also refer to FSAR Table 1.9-2 under
SRP BTP CMEB 9.5-1 for deviations to BTP CMEB 9.5-1 and the
justification.

Q280.2-1



(approaching 1 mile or more), separate yard fire main
loops should be used."

RESPONSE

The fire-water supply basically consists of two 245,000-gallen fire-
water tanks. Three fire-water pumps are interconnected (piped and
valved) such that each pump can take a suction from either or both
tanks.

Fire-water supply tanks are valved to ensure that a leak in one tank
or the associated piping would not cause both tanks to drain. Water
supply to the fire-water tanks is through a iZ-inch city water main
that can trefill a tank in 8 hours. As a backup source to the city
water main, well water is available through a reversible elbow
connection (normally left disconnec:ed). Fire-water tanks are
strictly piped for fire-protection wuter storage and are independent
of sanitary-or service-water storage.

The largest existing single demand for fire water for the entlire
system is expected to be from the Millstone 3 main transformer deluge
system. which requires approximately 1,500 gallons per minute. It i
calculated that, w.th this egpected flow and the 500 gallons per
minute required for two hose streams, sufficient watcr storage and
flow capacity is available with one fire-water pump running.

POSITION

(¢) "If pumps are required to meet system pressure or flow
requirements, a sufficient number of pumps should be
provided so that 100 percent capacity will be available
with one pump inactive (e.g., three 50 percent pumps or
two 100 percent pumps). The connection to the yard
fire main loop from each fire pump should be widely
separated, preferably located on opposite sides of the
plant. Each pump should have its own driver with
inderendent power supplies and control. At least one
pump (if not powered from the emergency diesels) should
be driven by nonelectrical means, preferably diesel
engine. Pumps and drivers should be located in rooms
separated from the remaining pumps and equipment by a
minimum three-hour fire wall. Alarms indicating pump
running, driver availability, or failure to start
should be provided in the control room.

"Details of the fir: pump installation should as a
minimum conform to NFPA 20, ‘'Standard for the
Installation of Centrifugal Fire Pumps.'"

RESPONSE
The three centrifugal fire-water pumps are 100-percent capacity units
rated for 2,000 gallons per minute. Two of the pumps are electric-

motor-driven horizontal units, and the third is a diesel-engine-
driven horizontal unit. All three pumps feed the underground main
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separately but feed lines leaving the pumphouses are adjacent to each
other.

The Millstone 1 fire-water pumphouse contains the electric fire pump
(M7-8), the Millstone-1 diesel fire pump (M7-7), and the 50 gallons
per minute electric jockey pump (M7-11). The Millstone-2 fire-water
pumphouse is a separate structure located adjacent to the Millstone 1
pumphouse and contains the Millstone 2 electric pump (MP-82). These
pumphouses are adjacent but are completely independent of each other
and do not share a common barrier.

System operation is such that the electric jockey pump maintains
system pressure by automatically starting and stopping as required.
The other pumps also start automatically. When system pressure drops
to 9% psig, the Millstone 2 electric pump will start. If pressure
reaches 85 psig, the Millstone 1 electric pump will start, and if
pressure continues to drop, the Millstcne 1 diesel-driven oump will
start at 75 psig.

Millstone 1 Fire Pumps

The electric-motor-driven fire pump M7-8 is supplied from the fire-
water pumphouse feeder motor control center MCC-22A-2. This feeder
is supplied by the normal 480-volt supply bus ! and the standby
480-volt supply bus 1A through an automatic transfer switch. The
power cables from buses 1 and 1A are installed in separate trays.
The control rables for the bus 1 breaker are installed in the S1
trays to control room panel 908, and the bus 1A breaker control
cables are installed in the S2 trays to control room panel 908.

An automatic transfer switch transfers the power supply of motor
control center MCC-22A-2 from normal to standby on loss of normal
power. Loss of normal power also will cause the electric fire pump
M7-8 or the 3jockey fire pump M7-11 to trip while the bus is
transferring. Should the 1line water pressure drop to 75 psig or
less, the diesel-driven fire pump M7-7 will autostart. On
restoration of power to MCC-22A-2, the electric fire pump M7-8 will
restart if the system pressure is below 85 psig. Both pumps will
then run until manually stopped.

Each of the electric and diesel fire pumps is contrclled by a
separate control panel on opposite sides of the room and supplied
from separate contrcl power sources, Both pumps have lccal-auto and
remote-manual start features.

Within the Millstone-1 fire pumphouse, there is no separation of
control or annunciator «cables. The pumphouse and all enclosed
equipment are grounded to the plant perimeter grid.

Power availability and operation of the twe Millstone 1 fire-water
pumps are monitored in the centrol roem by alarms that annunciate
when fire-water pumps start or whenr the power supply to the starters
is interrupted.
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NRC Letter: May 3, 1983
Question No. Q280.3
Provide the qualifications of the fire protection engineer
responsible for the formulation and implementation of the fire
protection program. (BTP CMEB 9.5-1 Section C.l1.b.)

Response:

Refer to revised Fire Protection Evaluation Report, Section 3.2, for
the response to this question.

0280.3-1




SECTION 3

ADMINISTRATION

3.1 FIRE PROTECTION PROGRAM

A fire protection program has been established at the Millstone 3
Nuclear Power Plant. This program establishes the fire protection
policy for the protection of structures, systems, and components
important to the safety of the plant and the procedures, equipment,
and personnel required to implement the program.

The fire protection program is under the direction of an individual
who has been delegated authority commensurate with the
responsibilities of the position, and who has available staff
personnel with knowledge in both fire protection and nuclear safety

The fire protection program extends the concepts of defense-in-depth
to fire protection in areas important to safety, with the following
objectives:

to prevent fires from starting;

to detect rapidly and control and extinguish promptly those fires
that do occur; and

to provide protection for structures, systems, and components
important to safety so that a fire that is not promptly
extinguished by the fire suppression activities will not prevent
the safe shutdown of the plant

3.2 FIRE PROTECTION ORGANIZATION

The coverall responsibility for the Fire Protection Evaluation at
Millstone 3 rests with the Northeast Utilities Service Company's
(NUSCo.) Executive Vice President of Engineering and Operations.
Responsibility for developing, maintaining, and implementing the Fire
Protection Program is delegated to the respective Vice Presidents of
Generation Engineering and Construction and Nuclear Operations. The
organizational responsibilities are shown in FSAR Figures 13.1-1
through 13.1-5.

The responsibility for developing the Fire Protection Program 1is
assigned to the Generation Engineering and Construction Division
under the specific cognizance of the Fire Protection Group. This
Fire Protection Group is also responsible for conducting fire hazard
analyses and provide engineering/design for fire protection systems.

NUSCo. provides a fire protection engineering staff which 1is
responsible for supporting Millstone Unit No. 3. The supervisor of
Generation Fire Protection Engineering has gqualifications which
exceed the requirements of BTP-CMEB 9.5-1, Section C.l1.5.a.
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The responsibility for the performance of audits to ensure compliance
with the Fire Protection Evaluation rests with the NUSCo. Quality
Assurance Department in accordance with existing divisional
jurisdictions. Existing procedures will be used and, if necessary,
augmented to ensure the performance of audits and the documentation
and reporting of deficiencies and results of corrective action.

The responsibility for plant-related fire protection activities rests
with the Nuclear Operations Department. The Station Superintendent
of Millstone will provide the overall guidance and cocrdination for
Nuclear Operations activities.

The responsibility for the development of specific fire-fighting
procedures, inspection programs, maintenance, training, and drille
rests with the Superintendent, Millstone 3. He has the overall
responsibility for the Fire Protection Evaluation of the operating
units at all times, including those periods when construction forces
are working on operating or new structures.

Review of loss and property-damage analyses and dealings with
insurance companies wili continue to be the responcibility of the
Assistant Secretary and Claims and Insurance Manager. The existing
lines of communication will continue.

3.3 FIRE BRIGADE AND TRAINING

The Millstone Power Station Fire Brigade consists of the shift
personnel within the Operations Department. At any one time, each
shift contains a minimum of five fire crew members who are available
to fight a fire. If additional plant personnel are required, this
fire crew can be supplemented by fire crew members from the adjacent
unit. The organization and number of people available during off-
normal hours meet the guidelines of the draft ANSI Standard N18.10.

As a minimum, each fire brigade per shift will consists of five
members, three of whom will be Operations personnel. They will be
both knowledgeable in plant safety related systems operations and
fire fighting techniques. The fire brigade will be fully established
and functional prior to fuel load date. Although the five trained
members of the shift crew will be able to effectively fight and
control all postulated plant fires, supplemental assistance is
available from two sources. The station fire crew is made up of all
the shift personnel from all operating units. A list of the station
fire crew members, with each person's name, title, wunit, and
telephone number, is maintained in the control room. In the event of
fire, when backup fire crew response is required, the personnel on
this list will be reqguested to respond. Although the backup fire
crew is not kept ready to respond on an on-call status, the ability
to recruit an adequate number of personnel to respond to a fire is
good since this fire crew consists of about 50 persons.

Plant procedures regarding fires also state that, if conditions
warrant, the local public fire departments shall be called. Within a
5 mile radius of the plant there zre numerous local volunteer fire
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companies. Letters of commitment to supply public fire department
assistance have been obtained from these fire companies.

An inclusive fire-fighting training program is under development.
Millstone Station Fire Fighting Training Program establishes the
requirements of, and responsibilities for, the training of fire-
fighting personnel. This program will be responsive to the
requirements of BTP APCSB 9.5-1, Position B, and its development will
be guided by the appropriate codes and standards referenced therein.

‘Since the local fire departments are included in the overall Fire
Protection Evaluation, they will be included in the training program.
Preliminary discussions held with them covered areas of access,
eguipment compatibility, and on-site direction. There will be an
ongoing training program to instruct the local fire departments in
subjects pertinent to the plant (e.g., radiation protection, plant
layout, etc) to erhance their effectiveness. Periodic fire drills
will be conducted with the participation of the local fire
departments in order to evaluate the effectiveness of the training
program.

3.4 QUALITY ASSURANCE

It is the intent of the NNECo to include in the Quality Assurance
Program those areas of the Fire Protection Evaluation that are
identified in BTP APCSB 9.5-1, Position C.

The Quality Assurance Program has been applied to the fire protection
systems, components, and programs providing fire detection and
suppression capabilities to those areas of the plant that are
important to safety.

Although not included in the Quality Assurance Program, portions of

the Fire Protection Evaluation have had quality assurance
requirements appliad.
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MNPS-3 FSAR
NRC Letter: May 3, 1983

Question No. Q280.4

Describe administrative controls that will be developed and
implemented to comply with BTP CMEB 9.5-1 Section C.2.

Response :

Administrative Control Procedures exist for Millstone Nuclear Power
Station Units 1 and 2. These Administrative Control Procedures will
be extended to provide coverage to Millstone Unit No. 3 Operations,
prior to fuel load date.

The existing Administrative Control Procedures satisfy the intent of
the requirements as stated in BTP CMEB 9.5-1, Section C.2 with only
minor deviations, as indicated in revised Fire Protection Evaluation
Report, Appendix B.

0280.4-1



APPENDIX B

DEVIATIONS FROM BRANCH TECHNICAL POSITION CMEB 9.5-1
(NUREG 0800, JULY 1981)

2.d and e

Instead of a permit system, NNECo intends to use maintenance
requests/work orders. All maintenance requests/work orders are
reviewed and approved by responsible foremen, supervisors, or
designees, which have received indoctrination on fire
protecticn/prevention during plant staff training. The responsible
foremen, supervisors, or trained designees are qualified to determine
if a trained fire watch is or is not required as well as to determine
the fire protection measures which should be observed during the
operation.

2.0

In regards to fire fighting procedures as outlined in Section C.2.0,
NNECo believes that the development of specific fire fighting
procedures is not realistic because various combinations of fire
situations could develop and specific procedures would actually
restrict fire fighting by reducing flexibility.

Fire fighting strategies for safety related areas will be presented
to the fire brigade members during the classroom portion of the Fire
Brigade Training Program. This will include an active discussion
between fire brigade leaders, fire brigade members, and classroom
instructor on the best possible approaches and methods for fighting
various types of fires in specific safety related areas.

5.a (1) (a) (b)
Safety related systems are isolated from fire hazards.

Redundant safety systems are separated from each other by fire
barriers and fire shields except where the fire analysis shows a
minimum fire loading or an alternate shutdown path is available to
bring the plant to cold shutdown.

5.e (2)
Since there exists area fire detection (both smoke and heat) and the
safe shutdown evaluation has determined that there exists an

alternate means of bringing the plant to cold shutdown on loss of any
fire area, line type heat detectors are not used in each cable tray.

6.b. (6)
Millstone Unit 3 is shared with Units 1 and 2. Fump running, driver

availability, and failure to start are functions of the Unit 1 fire
pumps and alarm in the Unit 1 control room.

Amendment 3 B-1 August 1983
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6.b (9)

The fire-water supply basically consists of two 245,000-gallon fire-
water tanks. Three fire-water pumps are interconnected (piped and
valved) such that each pump can take a suction from either or both
tanks.

Fire-water supply tanks are valved to ensure that a leak in one tank
or the associated piping would not cause both tanks to drain. Water
supply to the fire-water tanks is through a 12-inch city water main
‘that can refill a tank in 8 hours. As a backup source to the city
water main, well water is available through a reversible elbow
connection (normally 1left disconnected). Fire-water tanks are
strictly piped for fire-protection water storage and are independent
of sanitary- or service-water storage.

The largest existing single demand for fire water for the entire
system is expec:ed to be from the Millstone 3 main transformer deluge
system, which requires 1,500 gallons per minute. It is calculated
that, with this expected flow and the 1,000 gallons per minute
required for hose streams, sufficient water storage and flow capacity
is available with two fire-water pumps running.

6.b (11) See comwent for 6.b (9)
6.c (4)

There are no Category I water supplies to the Fire Protection System
to protect systems required for safe shutdown. This is due to the
fact that the Appendix R evaluation has determined that there exists
an alternate shutdown path for any fire damaged equipment.

7.a (1)

Reactor coolant pumps are provided with a s ismic oil collection
system to preclude the possibility of spraying hot oil and starting a
fire.

7.b

Sincc the control room is continuously manned, there are smoke
deiectors throughout the control room complex, and there is an
alternate means of bringing the plant to cold shutdown from outside
the control room, no detectors are located within the cabinets and
consoles in the control room.

7.¢c

The primary means of fire suppression in the cable spreading room is
total flooding CO,. Adequate water coverage by water spray could not
be assured due to cable tray sizing and arrangement. Back-up manual
hose stations are provided outside this fire area.

Since there exists area fire detection (both smoke and heat) and the
safe shutdown evaluation has determined that there exists an
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alternate means of bringing the plant to cold shutdown on loss of the
cable spreading room, line type heat detectors are nct used in each
cable tray.

7.e
Switchgear rooms are protected by a total flooding CO, system. No
floor drains are provided, put all switchgear is placed on pads to

preclude any water damage in the event back-up hose stations have to
be used.
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q280.5

Describe the plant fire brigade that will be provided to comply with
BTP CMEB 9.5-1 Section C.3.

Response:

Refer to the revised Millstone Unit 3 Fire Protection Evaluation
Report, Section 3.3, for the response to this question.

Q280.5~1



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q280.6 :

Describe the plant fire brigade equipment that will be provided tc
comply with BTP CMEB 9.5-1 Section C.3.c.

Response:
2ll of the necessary fire fighting equipment as outlined in BTP

CMEB 9.5-1, Section C.3.c will be provided for fire brigade use prior
to fuel load date.
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q280.7

Describe the fire brigade training program that will be provided to
comply with BTP CMEB 9.5-1 Section C.3.d.

Response:

NNECo is currently developing a Millstone Uiit No. 3 fire brigade
training program. This program will satisfy the requirements of BTP
CMEB 9.5-1, Section C.3.d with the exception of minor word changes to
Sections C.3.d. 4 and 7.b. NNECo intends to change the wording,
“"every 3 months" to "quarterly", in order to be consistent with its
fire brigade training program for its other nuclear facilities. The
fire brigade training program will be completed and fully implemented
prior to fuel load.
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q280.9

Describe how the fire doors will be kept closed and supervised by one
of the measures stated in BTP CMEB Section C.5.a.

Response:

In order to maintain the integrity of the fire barrier walls,
properly rated fire doors equipped with automatic self-closing
mechanisms will be provided for all door op2nings wi “in fire walls.
Automatic self-closing mechanisms will ensure that ¢ fire door
returns to its closed position.

Millstone Unit 3 Fire Door Inspection Program will be incorporated

into Millstsne Units 1 and 2 Existing Fire Door Inspection Station
Procecures.
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. 0280.10

Describe how fire protection has been provided for safe shutdown <o
that one train of systems necessary to achieve and maintain hot
shutdown conditions from either the control room ar emergency control
station(s) is free of fire damage and that systems necessary to
achieve and maintain cold shutdown from either the control room or
the emergency control station(s) can be repairad within 72 hours.

Provide an analysis which shows that one redundant train of eguipment
structures, systems, and cables necessary for safe shutdown can be
maintained free of fire damage (BTP CMEB 9.5-1, C.5.b) by either:

a. Separation of cables and eouipment and associated circuits
of redundant trains by & fire barrier having a 3-hour
rating. Structural steel forming a part of or supperting
such fire barriers should be protected to provide fire
resistance equivalent to that required of the berrier

b. Separation of cables and equipment and associated circuits
of redundant trains by a horizontal distance of more than 20
feet with no intervening combustible or fire hazards. In
addition, fire detectors and an automatic fire suppressiocn
system should be installed in the fire area

S Enclosure of cable and equipment and associated circuits of
one redundant train in a fire barrier having a l-hcur
rating. In addition, fire detectors and an automatic fire
suporession system should be installed in the fire area

Responsa:

An evaluation has been performed for the plant and the results are
reported in the Fire Protection Evaluation Report (FPER). The
specific items requested are addressed in Sections 6, 7, 8, and 9 of
the FPER.



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q280.11

Identify those areas of the plant that will not meet the guidelines
of Section C.5.b of BTP CMEB 9.5-1 and, thus alternative shutdown
will be provided. Verify that all other areas of the plant will be
in compliance with Section C.5.b of BTP CMEB 9.5-1.

Response:

An evaluation has been performed for the plant and the results are
reported in the Fire Protection Evaluation Report (FPER).

The specific subject of aiternative shutdown is addressed in FPER,
Section 8.1, Description of shutdown methods and identification of
area-by-area success paths are provided in FPER, Section 6.
Section 8.2 through 8.6 describe items relocated to safe shutdown
evaluation problem areas.

0280.11-1



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question Ne. Q280.12

Describe how redundant safety related cable systems outside the cable

spreading room are protected to comply with BTP CMEB 9.5-1 Section
C.5.e(2).

Response:

Refer to revised Appendix A, Section D.3(c) and revised Appendix B,
Section 5.e(2) of the Fire Protection Evaluation Report for the
response to this question.
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MNPS-3 FSAR

TABLE 1.9-2 (Cont)

Plant operational procedures will address long-term ventilation
outages.

SRP BTP CMEB 9.5-1 (SECTION 9.5.1)

SRP TITLE: GUIDELINES FOR FIRE PROTECTION FOR NUCLEAR POWER PLANTS

A. Actual differences betwzen FSAR and SRP

3

10.

All safety-related systems are not separated from potential
fires in nonsafety-related areas by fire barriers as required
by BTP Section C.5.a(l)(a).

Redundant safety systems are not in all cases separated from
each other by fire barriers and fire shields as required by BTP
Section C.5.a(1)(b).

No continuous line-type heat detectors for cable trays are used
in any plant area, as required by BTP Section C.5.e(2).

Alarms indicating pump running, driver availability, and
failure to start required by BTP Section C.6.b(6) to be
provided in the control room are provided :n the Unit 1 control
room, as these are functions of the Unit 1 fire pumps.
Millstone 3 shares the fire protection system with Millstone 1
and 2.

The fire-water supply consists of two 245,000 gallon fire-water
tanks. A 300,000 gallon minimum is specified in BTP
Sections C.6.b(9) and (11).

There are no Category-I water supplies to the standpipe system
to protect systems required for safe shutdown as required in
BTP Section C.6.c(4).

Automatic fixed suppression system is not provided for the
coolant pump lube o0il system within the containment, as
required by BTP Section C.7.a(l).

Safety related cables within the reactor containment are not
separated by 3 hour fire rated barrier walls nor by a radiant
energy shield with one-half hour fire rating as required by BTP
Section C.7.a(l1)(b).

No smoke detactors are located within the cabinets or consoles
in the control room as required in BTP Section C.7.b.

BTP Section C.7.c requires that the primary fire suppression in
the cable spreading room should be an automatic water system,
Millstone 3 utilizes tota) flooding CO,.
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280.12

MNPS~3 FSAR

TABLE 1.9-2 (Cont)

11. No continuous line-type heat detectors for cable trays are used
inside the cable spreading room, as reguired by BTP
Section C.7.c.

12. No floor drains are provided in the switchgear rooms, as
required by BTP Section C.7.e.

Justification for differences from “RP

1. Safety related systems are separated from potential fires in
nonsafety related areas by fire barriers. Where the fire
analysis shows a minimum fire loading or an alternate shutdown
path is available to bring the plant to cold shutdown, such
barriers are not provided.

2. Redundant safety systems are separated from each other by fire
barriers or fire shieids. Where the fire analysis shows a
minimum fire lcading or an alternate shutdown path is available
to bring the plant to cold shutdown, such barriers are not
provided.

3, There exists area fire detection (both smoke and heat).
Although we believe this to be adequate it has been determined
that there is an alternate means of bringing the plant to cold
shutdown on loss of any fire area.

4. The Unit 3 control room has dedicated communication capability
with the Unit 1 control room.

S. The largest existing single demand for fire water for the
entire system is expected to be from the Millstone 3 turbine
area sprinkler system, which requires 1500 gpm. It is

calculated that, with this expected flow and the 500 gpm
required for hose streams, sufficient water storage is
available for the 2 hour fire fighting capability required by
BTP Section C.6.b(11).

6. There are no seismic Category I water supplies to the standpipe
system to protect systems required for safe shutdown due to the
fact that the evaluation has determined that there exists an
alternate shutdown path for any fire damaged equipment.

7. Reactor coolant pumps are provided with a seismic oil
collection system to preclude the possibility of spraying hot
0il and starting a fire. Also, a preaction suppression system
is provided at electrical penetrations, and manual suppression
on all elevations. The containment 1is equipped with automatic
detection. .

8. Sufficient design features exist to provide protection features
equivalent to the requirements as described in Section 8 of the
Millstone 3 Fire Protection Evaluation Report.
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SRP

SRP

10.

11.

12.

MNPS-3 FSAR

TABLE 1.9-2 (Cont)

The control room is continuously manned, there are smoke
detectors throughout the control room complex, and there is an
alternate means of bringing the plant to cold shutdown from
outside the control room.

Adequate water coverage by water spray could not be assured due
to cable tray sizing and arrangement. Back-up manual hose
stations are provided outside this fire area.

There exists area fire detection (both smoke and heat).
Although we believe this to be adequate, the evaluation has, in
addition, determined that there is an alternate means of
bringing the plant to cold shutdown oa loss of the cable
spreading room.

Switchgear rooms are protected by a :ctal flooding CO, system.
No floor drainage has been provided (o insure that adequate co,
concentration can be maintained within the affected area.
Ramps to elevated docrways are nrovided to prevent water from
damaging eguipment in other areas.

9.5.4

TITLE: EMERGENCY DIESEL ENGINE FUEL OIL STORAGE AND TRANSFER SYSTEM

Actual differences between FSAR and SRP

1.

4.

SRP 9.5.4, Paragraph II.4.b, requires that each diesel
generator be capable of operating continuously for 7 days.
Each diesel fuel oil tank at Millstone 3 has a 3.5 day capacity
of fuel oil.

SRP 9.5.4, Paragraph II.4.d addresses the use of NUREG/CR-0660
in the review of the fuel o0il system meeting GDC 17. FSAR
Section 9.5.4 does not address NUREG/CR-0660.

There is no tank design features which minimize turbulence of
sediments as specified in SRP 9.5.4, Paragraph III.S.

The fill lines for the diesel generator fuel oil vaults are not
missile protected as required by SRP 9.5.4, Paragraph IIl.6.a.

Justification for differences from SRP

1.

Cross connect valves between the discharge of the fuel oil
transfer pumps, which can be powered from either emergency bus,
enables either diesel to run for 7 days. This was a
Construction Permit (CP) commitment that was accepted during
the PSAR stage. 1In addition, fuel oil may be delivered to the
site within 24 hours from terminals in New Haven, Connecticut,
or obtained from offsite storage facilities of the Applicant.
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SRP

SRP

MNPS-3 FSAR

TABLE 1.9-2 (Cont)

Fuel oil is also available from onsite sources (i.e., existing
fuel oil storage tanks of Millstone ! and 2).

2. NUREG/CR-0660 conside2rations for diesel reliability will be
addressed in a future amendment.

3. Formulation of corrosive product sediment is minimized by means
of a sump and a sump pump with suitable controls for removal of
condensation. Additionally, the tank interiors are coated with
epoxy resin to preclude corrosion.

4. Alternate ways to fill the tank are provided through the sump
piping or through the flame arrestor/vent line.

2.5.5
TITLE: EMERGEMCY DIESEL ENGINE COOLING WATER SYSTEM
Actual differences batween FSAR and SRP

SRP 9.5.5, Paragraph II1.4 addresses the use of NUREG/CR-0660 in the
review of the cooling water system meeting GDC 17 ard GDC 44. FSAR
Secticn 9.5.5 does not address NUREG/CR-0660.

Justification fo differences from SRP

NUREG/CR-0660 considerations for diesel reliability will be
addressed in a future amendment.

9.5.6
TITLE: EMERGENCY DIESEL ENGINE STARTING SYSTEM
Actual differences between FSAR and SRF

) § SRP 9.5.6, Paragraph I1.4.c addresses the use of NUREG/CR-0660
in the review of the air starting system meeting GDC 17. FSAR
Section 9.5.6 does not address NUREG/CR-0650.

2. The Millstone 3 emergency generator air starting system does
not utilize a.r dryers to remove entrained moisture as
specified by SRP 9.5.6, Paragraph 1I1.4.f

Justification for differences from SRP

1. NUREG/CR-0660 considerations from diesel reliability will be
addressed in a future amendment.

2. The integrity of the air starting system will be maintained by
periodic blowdown of the air storage tank. Other plant
operating procedures consistent with the recommendations of the
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MNPS-3 FSAR

TABLE 1.9-2 (Cont)

diesel manufacturer have been developed to assure proper
functioning of the air starting system.
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RESPONSE

Storage all flammable liquids is in accordance with NFPA-30 and
31.

POSITION

E%gctric

Penastrations

Cable Construction, Cable I!?!ﬁ;,néné, ngle

(a) "Only noncombustible materials should be used for cable
tray construction."

RESPONSE
Noncombustible aluminum 2nd steel cable trays and conduit are used.
POSITION

(b) "See BTP APCSB 9.5-1, for fire protection gquidelines
for cable spreading rooms."

RESPONSE
primary suppression and a fixed water system is wused as backup
(manual hose stations).

Divisional cable separation 1is ordance with Regulatory
Guide 1.75, and separation is accomplish rom the rest of the unit

by 3-hour-rated fire walls. Two rem nd separate entrances to
cable spreading rooms are provided. eparation 1is at least
3 feet wide and 8 feet high.

POSITIO
"Automatic water sprinkler systems should be provided
for cable trays outside the cable spreading room.
Cables should be designed to allow wetting down with
deluge water without electrical faulting. Manual hose
stations and portable hand extinguishers should be
provided as bac Safety related equipment in
vicinity of such cable trays, that does not itself
require water fire protection, but 1is subject to
unacceptable damage from sprinkler water discharge,
should be protected from sprinkler system operation or
malfunction."

Automatic CO, systems are provided, and manual hose stations are
available as backup in the cable tunnels, motor control center area
and rod control areas of the plant. Automatic water systems are
provided in other plant areas.

Amendment 3




280.12

The Millstone 3 design includes distance separation, with either
barrier, or non-combustible barrier and suppression system between
redundant Class 1lE circuits and between non-Class 1lE and flass 1E
circuits which is in agreement with Regulatory Guide 1.75 (refer to
Section 8.3.1.4). Continuous line-type heat detectors for cable
trays are not provided.

POSITION

(d) "“Cable and cable tray penetration of fire barriers
(vertical and horizontal) should be sealad to give
protaction at least equivalent to that fire barrier.
The design of fire barriers for horizontal and vertical
cable trays should, as a minimum, mect the requirements
of ASTM E-119, 'Fire Test of Building Construction and
Materials,' including the hose stream test."

RESPONSE

Fire stops are provided when cables pass through fire-rated floors
and walls. They will provide protection consistent with the degree
of hazard and will wutilize the silicone foam manufactured by Dow
Corning (Type Q36548 Silicone RIV Foam). The silicone foam has been
tested in accordance with ASTM E 119 floor fire test and is suitable
as a 3 hour fire stop.

Several fire barriers are provided in the electrical cable tunnel; a
noncombustible material compose the major portion of an area, with
silicone foam used to fill cable blockouts. The barriers are located
where the tunnel enters «.fferent buildings (i.e., control building,
service building, and auxiliary building). Penetrations from the
auxiliary building through the containment are of metal construction
and provide a 3 hour fire barrier.

POSITION

(e) "Fire breaks should be provided as deemed necessary by
the fire hazards analysis. Flame or flame retardait
coatings may be used as a fire break for grouped
electrical cables to limit spread of fire in cable
ventings. (Possible cable derating owing to use of
such coating materials must be considered during
design. )"

RESPONSE

No additional fire breaks are required as a result of the fire hazard
analyses.

POSITION
(f) "Electric cable constructions should as a minimum pass
the current IEEE No. 383 flame test. (This does not

imply that cables passing this test will not require
additional fire protection.)"
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RESPONSE

All cables purchased for use at Millstone 3 are specified to pass, as
a minimum, tlie IEEE 382 fiawe test (refer to FSAR Section 9.5.1.1.8).

Cablies furnished as par{ of an equipment package which are not flame
retardant are routed in dedicateu raceways for their entire length.

POSITION

{g) "To the extent practical, cable construction that does
not give ofr zorrosive gases while burning should be
used."

RESPONSE

To the extent pnossible, e3ble coustruction that cdoes not give off
corrosive gases while burning «il! be wused. The fire-retardant
characteristics of the cabiees are accomplished by the addition of
halogens.

POSITION

———— e

(h) "“Cable trays, raceways, conduit, trenches, or culverts
should be used only for cables. Miscellaneous storage
shoul? wnot be permitted, nor should piping for
flammable or combustible liquids or gases be installed
in these areas."

RESPONSE
Cable raceways are not shared with othe. facilities.
POSITION
(i) "Tue opesign of cable tunnels, culverts and spreading
roomz sho.ld provide for automatic or manual smoke
venting as required to f{zacilitate manual fire fighting

capability.”

RESPONSE

Smcke venting is provided in cable tunnels and spreading rooms.
POSITION

(j) +“Cables in the control room should be kept to the
minimum necessary for operation of the control room.
All cables entering the control room should terminate
there. Cables should not be installed in floor
trenches or rulverts in the control room." .

Amendment 3 A-19 August 1983
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Cables in control room are kept to the minimum necessary. All cables
terminate there. Cables are not installed in floor trenches or
culverts in the control room.

POSITION
4. Ventilation

(a) "The products of combustion that need to be removed
from a specific fire area should be evaluated to
determine how they will be controlled. Smoke and
corrosive gases should generally be automatically
discharged directly outside to a safe location. Smoke
and gases containing radioactive materials should be
monitored in the fire area to determine if release to
the environment is within the permissible limits of the
plant Technical Specifications."

RESPONSE

All exhaust from the auxiliary, fuel and waste disposal buildings is
directed by ductwork with the option of being filtered for
radicactivity to the ventilation vent for discharge to the
atmosphere. The ventilation vent is monitored for radioactivity.

POSITION

(b) "Any ventilation system designed to exhaust smoke or
corrosive gases should be evaluated to ensure that
inadvertent operation or single failures will not
violate the controlled areas of the plant design. This
requirement includes containment functions for
protection of the public and maintaining habitability
for operations personnel."

RESPONSE
Redundancy of wventilation equipment precludes single failure.
Inadvertent operations will not violate controlled areas of plant

design due to the radiation monitoring system in the vent stack as
discussed in Item 4.(a) above.

Containment isolation prevents release of radiocactive smoke to the
atmosphere. The containment purge air system is connected to the
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q280.13

Verify that electric cable construction will pass the flame test in
the current IEEE Std. 383 to comply with BTP CMEB 9.5-1
Section C.5.e.

Response:

Refer to Appendix A, revised Section D.3(f) of the Fire Protection
Evaluation Report for the response to this question.
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q28(C.14

Describe how hydrogen and other flammable gas lines which are routed
through safety related areas comply with BTP CMEB 9.5-1,
Section 5.d4(5).

Response:

Hydrogen gas lines are the only combustible gas lines permanently

installed. The description complying with Section 5.d(5) of BTP
CMEB 9.5-1 can be found .a FSAR Section 9.5.9.1.3.
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q280.16

Describe how fixed repeaters installed to permit use of portable
radio communication units will be protected from exposure fire damage
to comply with BTP CMEB 9.5-1 Section C.5.g.

Response:

Millstone Unit 3 intends to provide a fixed repeater station and
separate base station to support its portable radio communication
needs. Each unit will be remotely located from the other. The base

station will provide back-up capability to the fixed repeater
station.

In the event that a fire damages the Millstone Unit 3 fixed repeater
station, the plant's portable radios have been equipped with multi-
band frequency capability. This multi-band frequency capability will
allow plant personnel the cption to continue communications utilizing
the base station as back-up communication center or the capability to

change frequency bands and operate through either adjacent plant's
fixed repeater system.
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NRC Letter: May 3, 1983

Question No. Q280.17

Describe the Class A fire detection system that has been provided to
comply with BTP CMEB-9.5-1 Section C.6a to protect all areas of the
plant which contain or present an exposure fire hazard to safety
related equipment and cables.

Response:

The fire detection system is described in Secticn 4.4 and Appendix A
(Section E: Position 1 - Page A-24) of the Fire Protection Evaluation
Report. In addition to the above, the Class A fire detection system
is described as follows:

The fire detection system is designed to meet the Class A system
defined in NFPA 72D as described below:

Signaling line circuits (CPU in the main control room to remote
transponders) are supervised for open, shorts, and grounds).

pon a line fault condition the system automatically transfers tc a
backup signaling line circuit and continues normal operation. A
print-out and CRT display occurs to identify the fault and affected
channel.
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NRC Letter: May 3, 1983

Question No. Q280.18

Describe the primary and secondary power supplies for the fire
detection systems provided to comply with Section 2220 of NFPA 72D,
ETP CMEB 9.5-1 Section C6.a(6).

Response:

The primary power supply consists of 120 V ac supply feed from a
480 V normal motor control center described in FSAR
Section 8.3.1.1.1.

The secondary power supply consists of:

a. For Local 2Zone Panels - dedicated 24 hour internal battery

packs

b. For Main Console, CRT, and Printer - dedicated
uninterruptable power supply system with 24 hour battery
backup.

Q280.18-1
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NRC Letter: Mz, 3, 1983

Question No. Q280.20

Verify that the £ire pumps and their controllers are UL listed and
installed in accordance with NFPA 20 requirements. The fire pumps
start-up setpecints should be adjusted such that both fire pumps do
not start simultaneously (at least a 5 to 10 second delay between
pump start-ups is required by NFPA 20) (BTP CMEB 9.5-1 Section C 6.B)

Response:

Millstone Unit 3 fire water supply will be provided by the Millstone
Station fire pumps.

Millstone's fire pumps have been installed in accordance with the
applicable requirements of the National Fire Protection Association
(NFPA) Standard 20 (Installation of centrifugal fire pumps).

The fire pumps, drive units, controllers and accessories are all UL
listed components.

Refer to Millstone Unit 3 Fire Protection Evaluation Report,

Appendix A, Section E.2.c, for the explanation of fire pump startup
setpoirts.

Q280.20-1
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NRC Letter: May 3, 1983
Question No. Q280.22

It is our position that the reactor cooclant pumps be equipped with an
0il collecticn system in conformance with Section C.7.a of
BTP CMEB 9.5-1. Provide the design description of this system.

Response:

Refer to revised FSAR Section 9.5.11 for the response to this
question.

(=
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housing and the shaft. The flow splits with the major portion
flowing down the shaft through the radial bearing and into the
reactor coolant system., The remaining seal injection flow passes up
the shaft through the seals.

Component cooling water (Section 9.2.2.1) is provided to the thermal
barrier heat exchanger. During normal operation, the thermal barrier
limits the heat transfer £rom hot reactor coolant to the radial
bearing and to the seals. 1In addition, if a loss of seal injection
flow should occur, the thermal barrier heat exchanger cools the
reactor coolant to an acceptable level before it enters the bearing
and seal area.

The reactor coclant pump motor oil lubricated bearings are of
conventinnal design. The radial bearings are the segmented pad type,
and tne thrust bearing is a double-acting Kingsbury type. Component
cooling water is supplied to the external upper bearing oil cooler
and to the integral lower bearing oil cooler. Each RCP motor is
equipped with an oil collection system to mitigate the consequences
of oil leaks. Section 9.5.11 describes this system in detail.

The motor is a drip-proof, squirrel-cage, induction motor with
Class B thermalastic epoxy insulation, and fitted with external
water/air coolers. The rotor and stator are of standard construction
and are cooled by air. Six resistance temperature detectors are
imbedded in the stator windings to sense stator temperature. A
flywheel and an anti-reverse rotaticn device are lccated at the top
of the motor. ;

The internal parts of the motor are coocled by air. Integral vanes on
each end of the rotor draw air in through cooling slots in the motor
frame. This air passes through the motor with particular emphasis on
the stator end turns. It is then routed to the external water/air
heat exchangers, which are supplied wi*h chilled  water
(Section 9.2.2.2). Each motor has two such coolers, mounted
diametrically opposed to each other. Coolers are sized to maintain
cptimum motor operating temperature. The air is finally exhausted to
the containment envircnment.

Each of the reactor coolant pump assemblies is equipped for continous
monitoring of reactor coolant pump shaft and frame vibration levels.
Shaft vibration is measured by two relative motion shaft probes
mounted on top of the pump seal housing: the probes are located
90 degrees apart in the same horizontal plane and mounted near the
pump shaft. Frame vibration is measured by two velocity seismoprobes
located 90 degrees apart in the same horizontal plane and mounted at
the top of the motor support stand. Proximeters and converters
linearize the probe output which is displayed on monitor meters in
the control room. The monitor meters automatically indicate the
highest output from the relative probes and seismoprobes; manual
selection allows monitoring of individual probes. Indicator lights
display caution and danger limits of vibration.

Amendment 3 5.4-4 August 1983



MNPS-3 FSAR

The spool piece, a removable shaft segment, is located between the
motor coupling flange and the pump coupling flange. The spool piece
allows removal of the pump seals with the motor in place. The pump

Amencdment 3 £.4-4a August 1983



280.22

MNPS-3 FSAR

applicable start slqnal. System design provides the capability to
perform Type C testing as specified by Appendix J of 10CFRSO0.

9.5.10.5 Instrumentation Requirements

Containment air pressure instrumentation is part of the containment
leakage monitoring system (Section 6.2.6.1.5). Details of this
instrumentation are discussed in Section 7.6.10.

The containment vacuum pumps are manually activated from the control
room and are inte.locked with the two containment vacuum system
isolation valves. When either isolation valve in a pump suction line
is closed, the vacuum pump is stopped autcmatically. The containment
vacuum system isolation valves close automatically on a Phase A
containment isolation signal. The containment vacuum pumps are also
stopped automatically by a pump discharge temperature signal greater
than 300°F.

The containment vacuum system isclation valves have control switches
and indicator lights on the main control board. Open and closed
positions are monitored by the plant computer. Engineered safety
feature status lights indicate on the main control board when an
isolation valve is open.

The containment isolation valve for the vacuum system ejector suctiocn
is manually controlled from the main control board. The wvalve 1is
provided with a keylock control switch and indicator light. The key
can be removed only in the closed position.

Annunciators are provided on the main control board that alarm when
the following conditions exist:

35 Containment Vacuum Pump A - discharge temperature High
2. Containment Vacuum Pump B - discharge temperature High

. 7 Any MCC load power not available (Status lights on rear of
main control board indicate which MCC is without power.)

A local total flow indicator is installed in the combined discharge
line for the containment vacuum pumps. The indicator is used to
monitor the containment structure leakage rate (Section 6.2.6.1).
9.5.11 Reactor Coolant Pump (RCP) 0il Collection System

The RCP o0il collection system incorporates enclosures having drip
pans and splash guards at potential oil leakage sites to reduce the
possibility of oil fires caused by ignition of oil leakage by hot RCS
components and to maintain cleanliness of area.

9.5.11.1 Design Bases

The RCP oil collection system is designed in accordance with the
following:
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1. Ceneral Design Criteria 2 for structures housina the system
and system components to withstand eff-cts of natural
phenomena sucl as eartiquakes, tornados, and floods without
loss of function

2. Regulatory Juide 1.2% for the ‘eismic classification of
syst-m compcnents.

3. Paragraph C.7.a1)(e) of 3TFr ClNzB 9.5-1.
9.5.11.2 System Description

The RCP motor OSPS consists of a package of splash guards, drip pans,
and enclosures assembled as attachments to the RCP motor at strategic
locations. These enclosires do not interfere with RCP ventilation or
bearing insulation, or the seal maintainenace stand. Shroud
enclosures are removable to facilitate maintenance.

The oil collected at the shroud enclosures is gravity drained to four
oil collection tanks, one for each RCP. Each oil collection tank has
a capacity of approximately 32C gallons and is vented to containment
through a flame arrestor/vent assembly. Removal of o0il from the
collection tank is accomplished via a hose connection on the tank and
a portable pump.

The cecllection and control package consists of:

1. 0il Cooler and 0il Cooler Piping Enclosure

The motor o0il cooler has a number of flanged connections
which represent potential sources of oil leaks. The entire
oil cooler and connecting oil piping are therefore provided
with an enclosure which will collect any leaks which occur.
This enclosure will be designed to provide maximum access to
the 0il cooler through the use of multiple piece removable
construction. Handles will be provided as necessary for
pieces which would be difficult to install and remove
without  them. Pieces will be of such a size and
configuration that they can be handled by one man without
hoists or lifts. A drain suitable for draining the leakage
oil will be provided.

2. Upper 0il Level Alarm Enclosure

A crip pan will be placed under the upper oil level alirm
detector to collect any oil that may leak from the
associated piping fittings. The pan will have deep,
removable sides to protect against atomizing of the le:kage
oil by the air currents around the motor. A viewing u:rdow
will be provided for reading the oil level sight glass A
drain connectiun is included.

Amendment 3 9.5-43 August 1983
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3. Upper 0il Fill and Drain Pipe Enclosure

A drip pan will be placed under the oil fill and drain valve
to collect any leaks from the valve. The pan will have
deep, removable sides to protect against atomizing of the
leakage oil by air currents around the motor. A drain
connection is provided.

4. Upper RTD Conduit Box Enclosure

A drip pan will be placed under the upper RID conduit box.
This pan will also have deep, remcvable sides. A drain
connection is provided.

S. 0il Lift System Enclosure

The oil lift system provides high-pressure oil to the motor
thrust bearings during startup. A leak in this system could
result in oil being sprayed on hot system components. The
oil 1lift system enclosure isolates the high-pressure oil
from the environment in the event that the system should
leak during its operation.

The enclosure will be designed to provide maximum access to
the oil lift pump and motor through the use of multiple
piece removable construction. A viewing window will be
provided in the enclosure. The pieces of the enclosure will
be of a size and configuration such that they can be handled
by one man without hoists and lifts. Handles will be
provided where appropriate. A drain connection will be
provided.

6. Lower Bearing 0il Pot Drip Pan

This catch basin is located immediately below the lower
bearing oil pot and is removable. The pan surrounds the
shaft and exterds to the lower bracket edge thus protecting
the entire underside of the lower oil pot.

7. Upper Bearing Oil Pot Drip Pan

This catch basin is an integral part of the upper bracket.
It surrounds the shaft and would catch oil which might come
over the standpipe. A drain connection runs to a point
external to the upper bracket.

9.5.11.3 Safety Evaluation

There are no moving parts where failure could jeopardize system
function in the oil ccllection system.

Earthquakes and fires are the only natural and postulated phenomena

which might affect the operation of this system. The RCP oil
collection system is seismically supported.
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NRC Letter: May 3, 1983

Question No. Q280.24

Verify that smoke detectors have been provided in all control room
cabinets and consoles in accordance with BTP CMEB 9.5-1
Section C.7.b.

Response:

Fire Protection Evaluation Report, Appendix B, Item 7.6 and FSAR
Table 1.9-2, SRP BTP CMEB 9.5-1, Item 8 identify the deviation £from
BTP CMEB 9.5-1 Section C.7.b, and provide justification for the fact
that there are no detectors located within the cabinets and consoles
in the control room.

Q280.24-1
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NRC Letter: May 3, 1983

Question No. Q280.26

Verify that the loss of ventilation in the safety related battery
rooms is alarmed in accordance with BTP CMEB 9.5-1 Section C.7.g.

Response:

See revised FSAR Section 9.4.1.5 for response to this question.

0280.26-1
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10. Expansion tank chilled water level
11. Chilled water system A or B trouble
12. Chilled water pump A or B flow Low
13. Service water pump A or B flow Low
14. Air flow battery rooms 1, 3, and 5
15. Air flow battery rooms 2 and 4
Indicators

) 4 Differential pressure between chiller equipment space and
control room

2. Hydrogen level for each battery room
3. Pressure for each air storage tank
4. Air storage tank reduced pressure

The following instrumentation and contrcls are located on the main
control board:

Annunciators
1. Any motor control center power not available

S Control building isolation signal bypass Train A and bypass
Train B

3. Fire - Control building inlet ventilation smoke
4. Vibration monitor (common)

Power not available status lights are provided on the rear of the
m:in control board for each motor control center.

A smoke detection status light is provided on the fire protection
panel for the control building.

All radiation monitor alarms annunciate in the control room.
9.4.2 Fuel Building Ventilation System

The fuel building ventilation system (Figure 9.4-2) removes heat
generated by equipment and water vapor from fuel pool evaporation,
prevents moisture condensation on interior walls, provides a suitable
environment for eq:ipment operation and personnel. It also limits
potential radicactive release to the atmosphere during normal
operation or anticipated operational transients, and following a
postulated fuel hardling accident (FHA).

Amendment 3 9.4-9 August 1983
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NRC Letter: May 3, 1983

Question No. Q281.6 (Section 9.3.2)

You did not indicate in the FSAR that the chemical additive tank
in the CVCS system will be sampled. Confirm that these tanks
will be sampled according to Standard Review Plan 9.3.2.

Response:

The function of the chemical mixing tank is to provide a means of
adding a known concentration of either hydrazine or lithrium
hydroxide to the reactor coolant system. The amount of solution
to be injected is based on an analysis of a reactor coolant
sample. A prepared sclution of a known concentration is added to
the chemical mixing tank, and the tank is then completely filled
with primary grade water. The entire contents of the 5 gallon
volume chemical mixing tank will be discharged into the RCS for
each pH adjusting operation. The solution is flushed through the
tank to the charging pump suction and into the reactor coolant
system. After about one hour, the reactor coolant system is
sampled to check the chemical addition for the desired results.

A prepared solution of known concentration is used in the

chemical mixing tank. Therefore, the capability to sample the
tank is not necessary.
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NRC Letter: May 3, 1983

Question No. Q281.11 (10.4.1)

The - FSAR states on page 10.4-3, second paragraph, that the tube
sheet material in the condensers is aluminum-bronze. on
page 10.4-19, second paragraph, line 10, the ftube sheet material
in the condenser is identified as copper-nickel. Verify the
correct material. The information is needed for the dissimilar
metal junction capability evaluation.

Response:

The Millstone 3 condenser tube sheet material is aluminum bronze
ASTM B-171, CDA alloy No. 613.

See revised FSAR Section 10.4.5.3.

281.11-1



MNPS-3 FSAR

equipment in other systems required for safe shutdown of the
facilities and/or required to limit the consequences of an accident
is suitably protected from potential flocoding caused by rupture of
the non-Category I pipe and components of the circulating water
system. Internal plant protection is provided by watertight areas
specifically designed for such flooding conditions, by elevation, or
by system and component design to ensure that such failures are not
possible, as discussed under Circulating Water Expansion Joint
Rupture, in this section.

Leakage <cf seawater from the circulating water system into
interfacing systems is minimized by the use of highly corrosien
resistant materials as barriers between the circulating water system
and its interfacing systems. The most prominent of these barriers is
the condenser (Section 10.4.1) with tubes fabricated from titanium,
which is highly reliable for seawater application. The tube material
minimizes erosion due to high steam entrance velocity and protects
the insides of the tubes from damage which could be caused by local
high velocity circulating water. To further prevent leakage of
seawater into the condenser hotwell, aluminum-bronze tube sheets of
cdouble int~gral design are provided. Seal water from the condensate
system (Section 10.4.7) is injected into each inlet and outlet tube
sheet at a pressure which is greater than the operating pressure of
the circulating water system.

Should any seawater leakage occur from the circulating water system
into interfacing systems, this leakage is detected in the condenser
hotwell by the turbine plant sampling system (Section 9.3.2.2).
Section 10.4.1 discusses the detection of seawater leakage into the
condenser.

The circulating water system is protected from excessive pressure
transients caused by multiple circulating water pump trips deriving
from loss of all electrical power. Vacuum breaker valves, located on
each condenser inlet and outlet water box, are automatically opened
by any two circulating water pumps tripping within one minute of ezch
other. Hydraulic transient analyses were performed on the
circulating water system to determine the most critical operating
conditions which would yield the most severe transient pressures
(both positive and negative) within the system. It was determined
that a loss of power which leads to a simultaneous loss cof all six
circulating water pumps would produce the most severe pressures. The
design transient pressures for the circulating water system, based on
loss of power and opening of the vacuum breaker valves, fall within
the maximum design pressure/vacuum envelope of the circulating water
system.

Circulating Water Expansion Joint Rupture

There are no essential systems or components required for safe
shutdown or to mitigate the effects of an accident, located within
the turbine building which ~ould be affected by flooding due to a
circulating water pipe or expa.sion Jjoint rupture. In addition,
there are no passageways, pipe chases, or cableways that could be

Amendment 3 10.4-19 August 1933
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NRC Letter: May 3, 1983

Question No. Q281.12 (9.1.2)

Provide a description of any materials monitoring program for the
spent fuel pool. In particular provide information on the frequency
of inspection and type of samples used in the monitoring program.

Response:

Refer to revised FSAR Section 2.1.2.3 for the response to this
question.

Q281.12-1
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9.1.2.3 Safety Evaluation

The design and safety evaluation of the spent fuel racks is in
accordance with the NRC position paper, "Review and Acceptance of
Spent Fuel Storage and Handling Applications, April 1978."

The racks are designated ANS Safety Class 3 and Seismic Category I
and are designed to withstand normal and postulated dead loads, live
loads, loads due to thermal effects, and loads caused by the
operating basis earthquakes and safe shutdown earthquake events.

The design of the racks is such that the K €0.95 under all
conditions including fuel handling accidents. Due to the close
spacing of the cells, it is impossible to insert a fuel assembly in
other than design locations. The space between the rack periphery
and the pool wall is also sufficiently small to preclude inadvertent
insertion of a fuel assembly.

The racks are also designed with adequate energy absorption
capabilities to withstand the impact of a dropped fuel assembly from
the maximum 1ift height of the spent fuel bridge and hoist. The new
fuel handling crane, which is capable of carrying loads heavier than
a fuel assembly, is prevented by interlocks or administrative
controls, or both, from bringing the lcad cver the spent fuel pool.
The fuel storage racks can withstand an uplift force equal to the
uplift capability of the spent fuel bridge and hoist.

All materials used in construction are compatible with the spent fuel
pool environment and all surfaces that come into contact with the
fuel assemblies are made of annealed austenitic stainless steel. All
the materials are corrosion resistant and will not contaminate the
fuel assemblies or pool environment.

In order to monitor the effectiveness of neutron absorber material,
design provisions have been made for a materials monitoring program.
The program consists of two surveillance coupon assemblies. Each
assembly has eight packets, each containing three neutron absorbing
material coupcns of the same neutron absorbing material used in the
full racks. The packets are attached to each other by hanger rods
which allow removal and periodic inspection to verify the
effectiveness of the neutron absorbing material.

One assembly is used for short term testing and the other for leng
term surveillance. The short term assembly has one packet removed
and analyzed after each of the first eight refuelings; the long term
assembly has one packet removed and analyzed every five years over
the 40 year life of the plant.

After each refueling, the short term assembly is moved to a location
adjacent to a newly removed spernt fuel assembly in order to assure a
conservative evaluation of the neutron absorbing material. This
phase of the materials moniteriny program is completed after eight
refuelings.
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There are three céupons in each packet to provide a statistical
significance to the test.

Design of the facility in accerdance with Regulatory Guide 1.13
ensures adequate safety under normal and postulated accident
conditions.

The methodology used in the criticality analysis is discussed in
Section 4.3.2.6.

9.1.3 Fuel Pool Cooling and Purification System

The fuel pool cocling and purification system (Figure 9.1-6) removes
decay heat from spent fuel stored in the fuel pool and provides
adequate clarification and purification of water in the fuel pool,
refueling cavity and refueling water storage tank. Table 9.1-1
lists the principal component design characteristics for the system.
Table 9.1-Z gives the fuel pool <cooling system performance
characteristics. Figure 3.8-63 shows equipment locations.

9.1.3.1 Design Bases

The fuel pool coceling and purification system is designed in
accordance with the following criteria:

Amendment 3 9.1-2a August 1983
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NRC Letter: May 3, 1983

Question No. Q410.14 (Section 9.1.3)

Is there any portion of the spent fuel pool cocling and cleanup system
designed to nonseismic category requirements? If so, verify that
failure of the nonseismic Category I portion in an earthquake will not
affect the operation of the cooling trains.

Response:

Refer to revised FSAR Section 9.1.3.3, and Figure $.1-6 for the response
to this question.

Q410.14-1
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other nickel bearing alloys are sources of soluble radionuclides.
These impurities and radionuclides enter the fuel pool through the
fuel transfer tube in the form of a hydrated film adhered to the
spent fuel assemblies.

Borated water from the RWST is used to fill the fuel pool at a
concentration matching that used in the refueling cavity during
refueling operations.

Normal makeup to the fuel pool, necessitated by losses due to
evaporation, is primary grade water from the primary grade water
system (Section 9.2.8) or borated water from the refueling water
storage tank (Secticn 6.2.2), a Seismic Category I tank. Periodic
sampling from local sample connections is performed to check the
boron concentration of the fuel pool water. Boric acid 1is added
manually, if required, from the dry boric acid inventory to maintain
the minimum boron concentration of 1,950 ppm in the fuel pool water,
Water from the safety related service water syster ~s= _ =~ wead -,
emergency supply to the spent fuel pool. A permanently installed
service water pipe will be provided, terminating in the fuel pool
area. Should an emergency arise, a temporary piping connection can
be made to provide service water to the fuel pool. 1In addition,
water from the fire protection system is available.

Drain lines to the purification pumps are provided at low points in
the refueling cavity to remove the water remaining below the reactor
vessel flange following refueling. A tap line from the drain lines
leads to the containment sump. This arrangement makes it possible
for water from the quench spray system and containment recirculation
system which falls into the reactor cavity to feed the containment
recirculation system. The valves on the tap line are open during
plant operation and closed during refueling. The purification pumps
transfer the water from the refueling cavity to the RWST. The
transfer ranal dewatering pump transfers water from the transfer
canal to the fuel pool. The spent fuel cask pcol has a drain line to
the purification pumps. A blank flanged, permanently installed,
piping arrangement terminates in the spent fuel shipping cask storage
area. Should this piping arrangement be needed, a temporary flanged
spocl piece can be inserted in the line to enable cne of the fuel
pool purification pumps to pump the water within the spent fuel
shipping cask storage area either through the prefilters or through
the prefilters, demineralizer, and postfilter to the boron recovery
tanks (Section 9.3.5). Administrative procedures are followed to
assure that the cask storage area gate is inserted in the transfer
slot in the wall separating the fuel pool from the spent fuel
shipping cask storage area before pumping commences. However, the
design cof the gate 1is such that even with the gate open, the fuel
pool cannot be drained below the top cof the active fuel region of the
fuel assemblies.

Piping, valves, and components of this system making contact with the

fuel pool water are austenitic stainless steel which is ceorrosion-
resistant to the boric acid solution.

Amendment 3 9.1-6 August 1983
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A sample connection is provided downstream of the fuel pool
demineralizer for sample removal to check the gross activity,
particulate matter, Dboric acid concentration, and component
performance.

9.1.3.3 Safety Evaluation

Two full-size fuel pool cooling pumps and two full-size fuel pool
coolers will be provided to ensure 100-percent redundant ccoling
capacity. This portion of the system 1is Seismic Category I and
Safety Class 3. The Seismic Category I cooling portion of the fuel
pool cooling and purification system is independent of the nonseismic
purification portion. Failure of the purification portion in an
earthquake will not affect the operation of the cooling trains.

Each pipe which enters the fuel pool has either a 1/2 inch vent hole
drilled into the pipe to act as an anti-siphoning device or
terminates at an elevation above these vent holes. These provisions
prevent siphoning of the fuel pool water to uncover the spent fuel
(see Figure 9.1-6).

One pump and one cooler are sufficient to maintain the pcol
temperatures as indicated in Table 9.1-2.

The seismic Category I cooling portion of the fuel pool cooling and
purification system is independent of the non-seismic purification
portion. Failure of the purificaticn portion in an earthquake will
not affect the operation of the cooling trains.

Each pipe which enters the fuel pool has either a 1/2 inch vent hole
drilled into the pipe to act as an anti-siphoning device or
terminates at an elevation above these vent holes. These provisions
prevent siphoning of the fuel pcol water to uncover the spent fuel.

An evaluation of the capabilities of the spent fuel pool cooling
system has been performed for normal and abnormal conditions. A
range of possible fuel pool loading scenarios was evaluated and a
conservative heat loading was chosen. Heats for normal refueling and
emergency core offload are shown on Figures 9.1-7 and 9.1-8,
respectively.

The normal refueling evaluation assumed removal of one-third core
(64 assemblies) into a loaded fuel pool with remaining capacity for
one and one-third cores. This evaluation was made using heat loads
at 132 hours after shutdown and resulted in a maximum temperature of
125°F. The emergency core offload evaluation assumed the complete
removal of a full core (193 assemblies) into an ctherwise loaded fuel
pool. This evaluation was made using heat load at 10 days after
shutdown and resulted in a maximum temperature of 149°F.

Following a design basis accident with loss of power, the reactor
plant component cocling water system is not available to cocl the
spent fuel pool cooclers until 4 hours after the accident. Power from
the emergency generators is not immediately available due to loading

Amendment 3 9.1=7 August 1983
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considerations. A loss of cooling evaluation has been performed
which shows that the spent fuel pool temperature reaches a
temperature of 200°F in approximately 12.5 hours. This provides
sufficient time to imanually initiate poocl cooling. Once the cooling
is restarted, the temperature decreases to 150°F in less than
6 hours. Redundant safety grade fuel pocl temperature indication 1is
provided on the main control board. Redundant safety class 3 level
instruments are located in the fuel pool which indicate both locally
and 1in the control room. They are set to provide indication before
the water level falls below 23 feet above the top of the fuel racks.
Piping penetration are at least 11 feet above the top of the spent
fuel so that failure of inlets, outlets or accidental piping leaks
cannot reduce the water below this level.

Normal makeup water to the spent fuel pocl is the primary grade water
system (Section 9.2.8). Should primary grade water be unavailable,
makeup water can be provided from the refuelin; water storage tank, a
Seismic Category I source (Section 6.2.2). Water can also be
provided from the hose staticn of the fire protection system near the
spent fuel pool. 1In addition, as an additional safety feature for
the unlikely event of failure of both cooling trains and loss of the
sources above, a Seismic Category I, Safety Class 3 flow path is
provided from the service water system (Section 9.2.1). To prevent
contamination of the pool from service water during normal
conditions, a spool piece 1is included at the fuel pool end of the
piping, with a blind flange normally in place. Sufficient time
exists before pool boiling to install the spool piece.

9.1.3.4 Inspection and Testing Requirements

The fuel poel level and temperature instrumentation is tested and
calibrated on a periodic basis. The safety related trains will be
tested for operability in accordance with the Technical
Specifications. Visual inspection of system components and
instrumentation is conducted periodically.

Safety related components will receive inservice testing and/or
inspection as specified in Sections 3.9.6 and 6.6. In addition,
containment isolatien wvalves will be tested as specified in
Section 6.2.6.3.

The system 1is in operation during refueling and whenever spent fuel
is stored in the fuel pool. Therefore, system operational tests are
not required.

Provisions are made for monitoring the spent fuel pool water for
water purity, analyzing boron concentraticn, pH, and crud level £from
samples taken by the reactor plant sampling system at the
demineralizer inlet and outlet. Local differential pressure
indicators across the filters and demineralizers are used to indicate
when filters and resins should be replaced.

The pressure indicators are set for the demineralizer at 15 psid and
for the filters at 25 psid. All indicators alarm at a local control

Amendment 3 9.1-8 August 1983
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panel in the fuel buildinq. These setpoints are based upon cperat:iag
experience.

The fuel pool water is sampled weekly for pH, conductivity, chloride,
fluoride, turbidity, and total gamma activity. Chloride and fluoride
levels are 0.15 ppm each, while acceptable pH may vary between 4.2
and 10.5.

Boron concentration is monitored prior tc refueling operaticns as
stated in Section 9.1.4.2.2.

9.1.3.5 Instrumentation Reguirements

The fuel pool has redundant safety grade 1low level alarms and
temperature indicators provided in the main control rcom. Nonsafety
grade level 1indication 1is provided locally and high and low level
alarms are provided both locally and in the main control room.

Local temperature indicators are provided on each fuel pool ceccler
outlet. ~ruel pool cocler inlet and outlet high temperature i,
alarmed locally. Fuel pool cooler outlet flow is indicated, and low
flow alarmed, locally. Fuel pool cocler instrumentation is nonsafaty
grade.

The fuel pool cooling pumps have control switches and indicating
lights in the main control room. The discharges of all pumps have
local pressure indicators. Upon a high temperature at the pool, the
standby fuel pool coocler is started manually. The cooling pumps can
be operated manually either from the control room or tke switchgear.
The purification pumps are operated locally.

Flow through the fuel pool demineralizer is controlled automatically.

Local differential pressure indicators are used across the filteyrs
and demineralizer to indicate cleanness.

Amer.dment 3 9.1-8a
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MNPS-3 FSAR

NiiC Letter: May 3, 1983

Question No. 0410.18 (Section 9.4)

Some of the licensees have provided measures for detecting and
correcting dust accumulation on safety related equipment in order to
assure their availability on damand. Verify that dust accumulation
does not pose a problem in this plant.

Ezsponse:

The ventilation for buildings housing safety related eguipment
utilize one or more of the following features to preclude dust
accumulation from posing a problem.

Filtration Systems

Each air handling unit which continuously supplies outdcor air into
safety reiated building for offsetting the equipment heat loads is
provided with filters. Pressure differential switches accross the
filters are also provided to monitor the filter conditions. Filters
are changed routinely with the Vendor's recommendations as delineated
in the Instrumentation Manuals supplied with the air handling
equipment. For additional information regarding the type of
ventilation systems see FSAR Sections 9.4.1, 9.4.2, 9.4.3, and 9.4.5.

Non-Filtration Systems

Supply air or exhaust air for systems which draw outdoor air intc or
from the safety related equipment areas such as diesel-generator
building, service water pump rooms, etc., as discussed in FSAR
Sections 9.4.6, 9.4.8. and 9.4.10, do not use filters.

Heavy concentrations of atmospheric dust are not anticipated to occur
in outdoor areas of the plant, due to the lack of heavy industry.
See FSAR Section 2.2. 1In addition, the design features for the non-
filtered air intakes employ elevated intakes and low inlet air
velocities to minimize dust accumulation in the eguipment room;.

0410.18-1
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NRC Letter: May 3, 1982

Question No. Q410.19 (Section 9.4)
Describe the effect on the safety functicn of the essential HVAC
systems in the event of a single failure in a fire damper in the

ventilation system ducts. It is our position that such a failure not
compromise the safety function of the HVAC system.

Response:

Refer to revised FSAR Scctions 9.4.1.3, 9.4.2.3, and 2.4.5.3 for
response to this question.

0410.19-1
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9.4.1.3 Safety Eval&ation

The control b.iilding air-conditioning, ventilatior, and chilled water
systems are designed to seismic Category I and QA Category I and are
enclosed in a Category I missile and tornade protected building.

The control building habitability envelope air bottle pressurization
system is seismically supported and designed to ASME B and PV Code
Section VIII, Division 1 and ANSI B3l.l1 standards.

A radiation monitor connected with the makeup air duct of the control
Toom area air-conditioning units will detect and respond to the
presence of radioactivity. At the discretion of the operator, the
emergency ventilaton system can be started manually and the return
air of the contrel rocm or the outdoor air supply diverted through
the emergency ventilation filter assembly.

High radiation or toxic gases detected by the monitors located in the
air intakes will result in control building isolation (Section 6.4).
During a control building pressurization, the system emergency
ventilation and pressurization will supply breathable air to
maintain a positive pressure within the control room envelcpe. The
air intake isclation valves are cpened following one hour of air
bottle pressurization. These valves are manually operated from the
main ventilation panel in the control room. If either valve fails to
open, these valves which are located withir the habitability zone can
be manually opened. The valves have been designed to enable local
manual activation with a rack screw operation. This design enables
these valves to be opened within one hour following control room
isolation.

The storage bottles are refilled from a ccnnection located on the
outside wall of the turbine building. An air tank truck can be on
site within 3 days for refilling purposes.

Fusible 1link fire dampers are provided on openings in fire barrier
separating fire areas. The dampers automatically isclate the area
affected by fire. Fire damper assemblies installed in ventilation
ductwork common to redundant portions of this system consist of at
least two fire dampers in parallel in order to preclude a single
failure of one fire damper from impairing the safety function of the
system. Airtight doors, sealed penetrations and fire walls prevent
smoke, heat, and carbon dioxide from entering the control room. A
carbon dioxide detector is provided to monitor the control room area.
A purge system is provided to remove smoke and carbon dicxide from
all areas except the chiller room which has 100 percent ocutside air
circulation. The purge system 1s completely independent of all
control building air-conditicning and ventilation systems. The
largest area served by the purge system can be ventilated at a rate
of one air change per hour.

Amendment 3 9.4-4 August 1983
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9.4.1.4 Inspection ;nd Testing Requirements

The control building air-conditioning and ventilation system is field

tested and inspected for air Lbalance and completeness of
installation.

Amendment 3 9.4-4a August 1983
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During fuel handling, the exhaust air is manually diverted through at
least one of the fuel building filtration wunits, in addition to
reducing the supply air to 17,000 cfm, thus maintaining a negative
pressure. During periods of high temperature and humidity, it may be
necessary to use both fuel building filter exhaust fans to maintain
preper atmospheric clarity in the spent fuel pool area.

During a fuel handling accident, the air supply is reduced to
25,000 cfm anu one of the twu fuel building filtration units is
stopped manually, thus maintaining a negative pressure.

9.4.2.3 Safety Evaluation

During normal plant operations, the ventilation air is discharged by
one nonnuclear safety related exhaust fan to the atmosphere via the
ventilation vent. A particulate and gas radiation monitor is
provided which samples the exhaust air stream prior to the filtration
units as discussed in Section 11.5. On receipt of a high radiation
alarm, the exhaust air is manually diverted through one of the fuel
building filtration units, the normal exhaust fan is stopped, and the
associated safety related fan is started. High radiation signals
from radiation monitors located above the spent fuel pool and in the
new fuel storage area alarm locally and in the control room.

The ventilation exhaust system, with the exception of the unfiltered
air exhaust fan, 1s safety related. In addition, a single nonnuclear
safety related damper is provided in the ventilation supply system to
reduce air capacity in the fuel building se that a negative pressure
can be mairtained in the fuel building. The actuation of this damper
occurs simultaneously with the filtration unit wused to ensure
maintenance of a negative pressure within the building. 1In the event
of a failure in the nonnuclear safety related supply system, the
safety related wall-mounted backdraft dampers shall admit the
required makeup air. This operation prevents potentially
contaminated air from leaving the spent fuel pool area. The filtered
exhaust system is provided with redundant 100-percent capacity fans,
dampers, and filtration units.

All ventilation exhaust ductwork is seismically supported.
Ventilation supply ductwork located above the spent fuel pool and
portions that compromise the integrity of safety related systems are
also seismically supported. The wventilation exhaust system
components, excluding the unfiltered air exhaust £fan, are QA
Category I and Seismic Category I. The damper in the ventilation
supply system to the fuel building is CA Category II and Seismic
Category II. The wall-mounted backdraft dampers are QA Category I
and Seismic Category I. These categories are discussed in
Section 3.2.

A standby redundant safety related fuel building ventilation exhaust
system is provided to assure that a loss of functional performance
capability of the system does not occur due to a single active
failure. Upon low flow in the operating exhaust fan discharge line,

Amendment 3 9.4-13 August 1983
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the standby system is automatically started as discussed in
Sections 7.3.2 and 9.4.2.5.

Fire damper assemblies installed in ventilation ductwork common to
redundant portions of this system consist of at least two fire
dampers in parallel in order to preclude a single failuire of one fire
damper from impairing the safety function of the system.

9.4.2.4 Tests and Inspections

Inspections and testing of fuel'building ventilaticn filter systems
are consistent with the requirements outlined in NRC Regulatory
Guide 1.52, Rev. 2.

Test programs consist of predelivery shop and qualification tests,
initial in-place acceptance tests, ana post-operation surveillance
testing.

Filter housing leak tests, performed in accordance with ANSI-NS10,
are conducted at the shop and during <“n-place acceptance testing.
This test demonstrates leakage rates of less than 0.02 percent of
rated design flow at design pressure.

Each HEPA filter 1is factory tested to demonstrate a minimum
efficiency of 99.97 percent when tested with a 0.3 micron DOP aerosol
at 100 percent and 20 percent of rated flow. After delivery and
installation each HEPA bank is tested with DOP in accordance with
ANSI NS10 to confirm a penetration of less than 0.05 percent at rated
flow.

Carbon media qualification and batch tests for the charcoal filters
are performed prior to shipment to demonstrate compliance with
Regulatory Guide 1.52, Revision 2 requirements. After the adsorber
cells are charged with the qualified carbon, the adsorber section is
leak tested with freon in accordance with ANSI NS10. This test is
performed to confirm that bypass leakage through the adsorber secticn
is less than 0.05 percent.

An airflow distribution test is perfor.cd on the upstream HEPA bank.
Flow distribution across each HEPA filter will be demonstrated to be
within *20 percent of the average air flow.

Test cannisters are provided to allow pericdic removal of carbon
samples for laboratory testing to be sure that adequate capacity
exists for the collection of radioiodines.

The fans are operationally tested following installation,

System availability is assured by the surveillance reguirements

imposed by the applicikle plant Technical Specifications
(Chapter 16).

Amendment 3 9.4-14 August 1983
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9.4.2.5 Instrumentation Requiremants

A temperature contreoller mounted in the spent fuel pocl area supply
ductwork maintains the spent fuel pcol area temperature at 85°F by
modulating the hot water temperature control valve for the inlet air
hot water heater, provided outside air temperature is less than 50°F
and spent fuel pool temperature is higher than 100°F. When any one
of the above two conditions is not present, the hot water temperature
control valve is closed. The control circuit of the valve can alsc
be activated manually with an open-close control switch mounted on
the local control panel.

The fuel building normal exhaust fan has a control switch and

indicator lights on the main heating and ventilation panel in the
control room. The normal exhaust fan starts automatically when any

Amendment 3 9.4-14a August 1983



MNPS-3 FSAR

failure of this nonessential system will not preclude operation of
any essential safety related systems.

The ESF building emergency ventilation system is safety related and
is required to operate during or after a postulated accident.

All of the safety related ESF building ventilation subsystems are
located in a Seismic Category I structure that is tornado, missile,
and flood protected. The redundant components are connected to
redundant Class 1E buses and can function as required in the event of
loss of offsite power. The safety related ESF building ventilation
system can withstand a single active component failure or failure of
one of its Class lE electric power sources without degrading the
performance of the safety function.

The safety related ESF building ventilation system uses equipment of
proven design. All components are specified to provide maximum
safety and reliability. Consequences of probable component failures
are tabulated in Table 9.4-7.

Each of the redundant safety injectiocn and quench spray pump areas,
residual heat removal pump and heat exchanger areas, and the
containment recirculation pump and cooler areas has its own
ventilaticn system. The redundant ventilation system ensures that,
in the event of a ventilation unit failure, a second train is
available. The auxiliary feedwater pumps and mechanical room areas
have ventilation systems with two trains of 100-percent capacity
supply and exhaust fans with common supply and exhaust ductwork.
Fire damper assemblies installed in ventilation ductwork common to
redundant portions of this system consist of at least two fire
dampers in parallel in order to preclude a single failure of one fire
damper from impairing the safety function of the system. These
redundant fans ensure the integrity of this duct system.

During normal plant operation, safety related systems do not operate.

During plant shutdown, the safety injection and quench spray pump
areas and the residual heat removal pump and heat exchanger areas
safety related ventilation subsystems are required to operate. These
ventilation subsystems are designed to automatically start whenever
the residual heat removal pumps, quench spray pumps, or safety
injection pumps are started.

During a postulated accident, the ESF building emergency ventilation
subsystems automatically start whenever any of their respective
safety related pumps start. These ventilation systems supply and
exhaust air throughout their eguipment  areas to maintain
environmental conditions at which the pumps and coclers can perform
their safety functions. Upon a failure of any of the safety related
units in one train, the redundant train can maintain the areas at the
designed conditions.

All areas in which safety related equipment is located are monitored
for high temperature and annunciated in the control room. Upon a

Amendment 3 9.4-28 August 1983
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high temperature alarm within one of the areas th: operator can
switch to the redundant system for backup. Upon receipt of a safety
injection signal, the residual heat removal pump and heat exchanger
areas, safety injection and quench spray pump areas, and containment

Amendment 3 9.4~
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NRC Letter: May 3, 1983

Question No. Q410.20 (Section 9.4.1)

Describe the measures for assuring a proper operating environment for
essential contrel room and ESF switchgear room air handling units
when the normal control building HVAC system is not available during
emergency conditions.

Response:

The control room HVAC and the control building (ESF) switchgear room
HVAC systems are discussed in FSAR Sections 6.4 and 9.4.

For both systems the air handling units used during normal oper.tiocn
are the same air handling units used during emergency conditions.
The design of these systems considers the worst case heat loads
occuring during normal and emergency plant conditions.

The control room HVAC air handling units are located in the control
building HVAC mechanical equipment room, which is part of the control
room habitability envelope. The control building switchgear room air
handling units are located in the switchgear rooms they serve.
Therefore, the proper operating environments are maintained by the
units themselves (Refer to Figure 3.8-64).

Q410.20~-1
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NRC Letter: May 3, 1983

Question No. Q410.23 (Section 10.3.3)

Describe the purpose of the block valve located downstream of the
main steam pressure relieving bypass valve and the reason why it is
not locked open.

Response:

FSAR Figure 10.3-1 has been revised to delete this block valve.

Q410.23-1
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NRC Letter: May 3, 1983

Question No. Q410.25 (Section 10.4.5)

In the evaluation of potential flooding of essential plant areas as a
result of a circulating water system failure, credit cannot be taken
for operator action to stop the circulating water pump in 15 minutes
to contain the spillage water in the turbine building to elevation
21 feet 6 inches. Indicate the water level in the turbine building
to which it will eventually rise and verify that this level of water
will not affect any essential systems or components.

Response:

Reference Question 10.7 of the Millstone 3 PSAR on the subject of
water level in the turbine building. This question  included
direction from the staff to assume a 15 minute time period before
operator action is taken to step circulating water flow. This number
was reflected in FSAR Section 10.4.5.3.
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NRC Letter: May 3, 1983

Questicn No. 0410.29

The Applicant has stated that the unit is capable of remaining at hot
shutdown status for 72 hours. The Applicant should confirm that the
unit is capable of attaining cold shutdown status within 72 ncurs of
reactor trip using only onsite power.

Response:

Revised Secticn 8.2 of the Fire Protection Evaluation Report (FPER)
details the ability of the Millstone 3 plant to maintain the
secondary heat sink for a minimum of 72 hours using various sources
»f water. Revised FPER Section 9.2, in conjunction with Section 6.2
and 6.3, shows that Millstone 3 has the capability of being brought
to a cold shutdown condition within 72 hours of reactor trip
utilizing only onsite power.

0410.29-1



SECTION 8

RESOLUTION OF SAFETY SHUTDOWN EVALUATION PROBLEM AREAS
8.1 ALTERNATIVE SHUTDOWN CAPABILITY

In order to assess compliance with the requirements of Appendix R,
maximum credit was taken for alternative shutdown capability with the
functional flexibility of Millstone 3 system design. The alternative
shutdown methods are summarized below:

Alternative Alternative
Function Method A Methed B
Reactor Coolant Letdown Normal Letdown Reactor Head Vent
(Figure 6-2) Path
Auxiliary Feedwater Motor-Driven Turbine-Driven
Injection (Figure 6-3) Pump(s) Pump
Steam Release (Decay Atmospheric Dump Code Safety Valves
Heat Removal) Valves
(Figure 6-5)
Boration (Figure 6-6) Charging Pumps High-Head Safety
from Boric Acid Injection Pump
Tank from RWST
Reactor Coolant System Auxiliary Spray Pressurizer Power
Depressurization Line Operated Relief
(Figure 6-7) Valves

The methods are described in more detail in Section 6.2.
8.2 LONG TERM (72-HOUR) HOT SHUTDOWN

Te maintain secondary heat sink, the auxiliary feedwater system
supplies water to the steam generators. This allows removal of heat
from the reactor coolant system.

A minimum of 800,000 gallons must be made availabls to the auxiliary
feedwater system in order to provide the required water volume for
72 hours of hot standby followed by a &-hour cooldown.

The auxiliary feedwater and condensate makeup and drawoff system
designs provide 340,000 useable galleons in the DWST and
200,000 gallons in the condensate storage tank. The two tanks are
normally supplied from the water treating storage tank (3WTS-T1)
using the water treating supply pumps (3WIS-Pla, B). Since these
pumps are nonsafety related, it is conceivable that they will be
unavailable during a fire, which could result in loss of normal ac
power.

An additional 260,000 gallons is supplied directly to the DWST from
the domestic water system via a 2 inch line to the DWST £ill line.

Amendment 3 8-1 August 1983
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This 2 inch line _will pass 127 gpm, supplying the additional
260,000 gallons in approximately 34 hours.

8.3 CONTROL SYSTEM ISOLATION FOR CONTROL ROCM/SPREADING ROOM/IRR
FIRES

In evaluating the consequences of fires in the control room,
instrument rack room, and cable spreading room, it was determined to
be necessary to add a controls system to transfer signals from the
affected areas to the switchgear rooms. This control system, aleng
with certain manual actions (Section 2), allows the plant to be
brought to cold shutdown without the use of the control room,

instrument rack room, or cable spreading room. A summary of these
additions follows:

1. Two new fire transfer panels, one for each of the emergency
switchgear rooms, are provided. Each of these panels
contains the required number of control transfer switches,
power supplies, and signal conditioning electronics required
for safe shutdown of the plant.

The transfsr switch function is to disassociate the ASP
controls and indicators from their normal support
components, which may be lost by fire, and replace those
signals with signals from the new transmitters. Block
diagrams of transfer schemes are provided in Figure 8-1.

2. Transfer switches 3RCS*HCV442A/B and 3CHS*MV8105 are
relocated from the auxiliary shutdown panel to each of the
fire transfer panels.

i 7t Additional instrumentation for monitoring plant process

variables is provided. These include six pressure
transmitters, five level transmitters, four flow
transmitters, twe neutron sensors, and neutron flux

processing racks.

Two environmentally qualified neutron detectors will be
installed in the spare wells in the neutron shield tank.
Twe qualified electronic channels will be installed in the
new fire transfer panels. The electronics will be provided
from a vital instrument bus.

4. Key lock control switches at the local motor control centers
are added for the following: 3RCS*MVE0003, 3HVC*ACU3A,B and
42 ,B. These are provided for local administrative contrecl

at the M2Cs in the event of fire in the main control room.
8.4 FIRE PROTECTICN CF CABLE

As the safe shutdown functions were evaluated, cabling which supplied
power to all required components was alsc considered (e.g., motor
valves and equipment). The analysis of the plant design concluded
that only a few cables neecded protsction. Cables for 3RCS*FCV455A
and 3RCS*PCV456 will be protected by a l-heur fire barrier inside the

Amendment 3 8-2 August 1983



auxiliary building. _Cables for 3NMS-N131C and 3MNI-N135C will be
protected with 1l-hour fire barriers in the auxiliary building,
service building tunnel, and contrel building.

8.5 AUXILIARY SUILDING ELEVATION 24 FEET-6 INCHES

Major components of the two systems considered in the safe shutdown
evaluation are located at auxiliary building elevation 24 feet-
& inches These are the three charging pumps (CHS) and the three
component cooling pumps (CCP).

Normally, both of these systems supply cooling water to the reactor
coolant pump seals during the hot shutdown period. However, only one
source of cooling is needed when the pumps are not in operation. In
addition, CCP is required for cold shutdown to remove heat <from the
residual heat removal system. Because these systems are within the
same fire area, Millstone 3 has installed automatic suppression and
detection in this area.

The CCP pumps are approximately 60 feet from the charging pump
cubicle. In addition to this separation, manual hose stations are
located throughout the area at elevation 24 feet-6 inches If all of
the component cooling water pumps were damaged, M-llstone 3 has the
onsite capability to repair a train of component cooling within
72 hours. These precautions and modifications strengthen the
position that both the charging pumps and the component cooling pumps
will not be simultaneously damaged by a fire.

8.6 REACTOR CONTAINMENT

Although the design of PMillstone 3 containment does not meet the
letter of Appendix R requirements, sufficient design features exist
to support a request for an exemption in the area, based upon the
following consideration:

The Millstone containment structure is subatmospheric, normally
unmanned, and equipped with both fire detection and suppression.
Manually initiated suppression consists of a water sprinkler
system for the electrical penetration area. The reactor coclant
pumps are equipped with a seismic oil collection system which is
capable of collecting the en%ire reactor coclant pump motor
lubrication system il volume. Additional suppression 1is
provided by fire hose stations and portable dry chemical
extinguishers. Electrical cables are separated in crange and
purple cable trays; these trays are approximately 16 feet apart
with a low quantity of combustibles between the trays.

We have concluded that the above described protection features
provided is equivalent to the reguirements of Appenndix R.

Amendment 3
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L SECTION 9
OPERATOR ACTIONS AVAILABLE FOLLOWING A FIRE
9.1 OPERATOR GUIDELINES

Following a fire, equipment normally used to bring the plant down to
cold shutdown conditions may be inoperable. Table 9-1 identifies
plant functions which may be affected by a fire in different fire
areas, and describes the alternative operator actions available teo
fulfill these functions. The information in Table 9-1 will be
considered during the preparation of Millstone Unit 3 operating
procedures.

9.2 REPAIR OF EQUIPMENT

After a fire, some equipment may have to be repaired before achieving
and maintaining cold shutdown. The safe shutdown evaluation
concluded that there is only one area of the Millstone 3 plant where
any major repairs could be reguired. This would occur if all three
of the component coolant water pumps were damaged by fire in
Area AB-1l, Auxiliary Building, elevation 24 feet-6 inches.

The Millstone 3 plant has the capability to repair or replace one
pump motor in either train of component coeling water using onsite
material (e.g., spare motor and cables) and still achieve cold
shutdown conditions witkin 72 hours of reactor trip using only onsite
power. This capability allows Millstone 3 to fully comply with
Appendix R, III.G.l.b. Other minor repairs, such as replacement of
fuses or circuit breakers, can be accomplished well within the 72-
hour requirement. No repairs are necessary to achieve hot standby or
hot shutdown. This is a awmiautomatic function which does not
require any manual actions outside of the control room or emergency
operating facility.

Amendment 3 G-
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NRC Letter: May 3, 1983

Question Ne. Q410.30

The Applicant should provide reactor coolant hot leg temperature
indicator on the auxiliary shutdown panel for direct reading of
process variables to control the reactor shutdown.

Response:

Reactor coolant hot leg temperature is provided as indicated in
Table 7.4-1, page 1 of 5, of the FSAR.
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MNPS-3 FSAR
NRC Letter: May 3, 1983

Question No. Q430.3 (SRP Section 8.1)

Criterion 50 of Appendix A to 10CFR50, IEEE Standard 485, Regulatory
Guide 1.63 and Branch Technical Positions ICSB 4, PSB-1 and PSB-2
have not been identified in Table 8.1-2 of the FSAR; thus, a positive
statement as to compliance with these criteria and staff guidelines
has not been provided in the FSAR. Provide a statement of compliance
and justify areas of noncompliance.

Response:
Refer to revised FSAR Section 8.1, Table 8.1-2. As stated in FSAR

Section 1.9, Table 1.9-2, PSB~1 is currently under review and will be
addressed in a future amendment.
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TABLE 8.1-2
ACCEPTANCE CRITERIA TOR ELECTRIC POWER

FSAR Section Applicability

Criteria Title 8.1 8.2* 8.3.1 8.3.2 Rema rks
1. T0CFRS%0
10CFRS0. 34 contents of Applications:
Technical Information X X X
10CFR%0. 36 lechnical Specifications X X X X See Chapter 16
10CFRS0 ., 5%a Codes and Standards X X X See Chapter 3

2. General Design Criteria
(GDC), Appendix A Lo

10CFRS0
coC-1 Quality Standards and Records X X X X See Section 3.1.2.1
GDC-2 Design Bases for Protection
-against Natural Phenomena X X X X See Section 3,1.2.2
GhC-3 Fire Protection X x X X See Section 3.1.2.3
GOhC~-h fnvironmental and Missile Design
Bases X X X X See Section 3.1.2.4
GDC-5 Sharing of Structures, Systems,
and Components X X X X See Section 3.1.2.%
GDC-13 instrumentation and Control b4 X X X See Section 3.1.2.13
GDC-17 Flectric Power Systems X X X X See Section 3.1.2.17
GDC-18 Inspection and Testing of
flectrical Power Systems X X X X See Section 3.1.2.18
Gche-21 " Protection System Reliability
and Testability X X X X See Section 3.1.2.21
GDC=-22 Protection System Independence X X X See Section 3,1.2.22
GhC-33 Reactor Cooiant Makeup X X X X See Section 3.1.2.33
GDhC=3h Residual Heat Removal X X X X See Section 3.1.2.3h
GDhC~3% tmergency Core Cooling X X X X See Section 3.1.2.3%
GDC=-38 Containment Heat Removal X X X X See Section 3.1.2.38
GDC-41 Containment Atmosphere Cleanup X X X X See Section 3.1.2.h1
GDC=hh Cooling Water X X b 4 X See Section 3.1.2.4h
1 GDC=50 Containment Design Basis X X X X See Section 3.1.2.%0 430.3
3. Institute of Electrical
and Electronics tngi-
neers (IEFE) Standards:
1EEE Std 279-197) Criteria for Protection See 10CERS50.5%3(h)
{ANS| Nu2.7-1972) Systems for Nuclear Power and Reg. Guide 1.62
Generating Stations X X X
IEEE Std 288-1969 Guide for Induction Motor
(ANSI €37.92-1972) Protection X X
IEEE Std 308-197h4 Standard Criteria for Class b
Power Systems for Nuclear Power
Generating Stations X X X See Reg. Guide 1,32
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TABLE 8,1-2 (Cont)

FSAR Section Applicability
Criteria Title 8.1 8.,2* 8.3.1 8.3.2 Remarks

IEEE Std 317-1976 Flectric Penetration Assemblies

in Containment Structures for

Nuclear Power Generating Stations X X X See Reg. Guide 1.63
1EEE Std 323-197h Standard for Qualifying Class It

Equipment for Nuclear Power See Req. Guide 1,89

Generating Stations X X X and Section 3,11
1EEE Std 323A-197% Supp lement to the foreword of 1HEED

Std 323-1974 X
IEEE Std 334-19795 Standard for lype Tests of

Continuous bDuty Class IE Motors

for Nuclear Power Generating

Stations X X See Reqg. Guide 1,40
1EEE Std 336-1971 Instailation, Inspection, and

Testing Requirements for Instru-

mentation and Flectric Equipment

during the Construction of Nuclear

Power Generating Stations X X X X See Req. Guide 1,30
IEEE Std 338-1977 Standard Criteria for the

Periodic Testing of Nuclear

Power Generating Station X X X X See Reg. Guide 1,118
1EEE Std 3u4-1979 Recommended Practicos for Seismic

Qualirication of Class b Equip~-

ment for Nuclear Power Generating See Reg. Guide 1,100

Stations X X X and Section 3.10
1EEE Std 379-1972 Application of the Single Failure

L Criterion to Nuclear Power

Generating Station Class IE Systems X X X See Reg, Guide 1.53
I1EEE Std 382-1972 Guide for Iype lest of
(ANSI Nh1.6) Class | Electric Valve

Operators for Nuclear Power

Generating Stations X X
IEEE Std 383-1974 Standard for lype Test of
(ANS| NO1,10-197%) Class IFE Flectric Cables,

Field Splices, and Con-

! nections for Nuclear Power

Generating Stations X X X See Req. Guide 1,131
IEEE Std 384-197h Standard Criteria for Independence

of Class IE Equipment and Circuits X X X See Req. Guide 1.75
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TABLE 8.1-2 (Cont)

’ FSAR Section ApplicabiliLy
Criteria litle 8.1 8.2* 8,3.1 8.3.2

1EEE Std 387-1977 Criteria for Diesel Generator

Units Applied as Standby Power

Supplies for Nuclear Power

Stations See Reqg, Guide 1,108
1EEE Std 415-1976 Guide for Planning of Pre-Oper=-

ational lTesting Programs for

Class IE Power Systems for Nuclear

Power Generating Stations
IEEE Std h20-19/73 Guide for Class It

{ANSI Nu1.17) Control Switchboards for

Nuclear Power Generating

Stations
1EEE Std 4%0-197% Recommended Practice for Main-

tenance, lesting, and Replace-

ment of Large Lead Storage

Batteries for Generating Stations

and Substations e Reg. Guide 1,129
1EEE Std w8h-1975% Recommended Practice for Instal=-

lation Design and Installiation

of Large Storage Batteries for

Generating Stations and

Substations 5 Req, Guide 1,128
IEEE Std h85-1978 Recommended Practice for Sizing

Large Lead Storage Batiories for

GCenerating Station and Substations

Regquiatory Cuides (RG)

RG 1.6 Independence between Redundant

Standby (Onsite) Power Sources

and between Their Distribution :

Systems Section
Selection of Diesel Generator

Set Capacity for Standby Power

Supplies X Section
Periodic lesting of Protection

System Actuation functions Section
Seismic Design Classification Section
Quality Assurance Requirements

for the Installation, Inspec=-

tion, and Testing of Instru=

mentation and Electric fquipment Section
Use of IEEE Std 308, "Criteria

for Class IE ElecLric Systems for

Nuclear Power Stations" Section

August 1983
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IABLE 8.1-2 (Cont)

FSAR Section Applicability
Criteria Titie g.v 8.2* 8.3.1 8.3.2 Rema rks

RG 1,00 OQualification Tests of Continuous-

Dty Motors Installed inside

the Containment of Water-Cooled

Nuclear Power Plants X X See Section 1.8
RG 1.h1 Preoperational Testing of Redundant

Onsite Electric Power Systems to

verify Proper Load Group Assign=-

ments X X X X See Section 1.8
RG 1.47 Bypassed and Inoperable Status

Indication for Nuclear Power

Plant Safetv Systems X X X X See Section 1.8
RG 1.53 Application of the Single-Failure

Criterion Lo Nuclear Power Plant

Protection Systems X X X See Section 1.8
RG 1.62 Manual Initiation of Protective

Acrions X X X See Section 1.8
RG 1.63 Electric PeneLration Assemblies 430.3

in Containment Structures for

Water-Cooled Nuclear Power

Reactors X X X See Section 1.8
RG 1.68 Preoperational and Initial Startup

Test Programs for Water-Cooled

Nuclear Power Plants X X X X See Section 1.8
RG 1.70 Standard format and Content of

Safety Analysis Reports for

Nuclear Power Plants, Rev, 3 X X X X See Section 1.8
RG 1.73 Qualification Tests of tLlectric

vValve Operators Installed inside

the Containment of Nuclear Power

Plants X X See Section 1.8
RG 1.7% Physical Independence of Electric
Systems X X X See Section 1.8
RG 1.81 Shared Emergency and Shutdown Use in conjunction with
Electric Systems for Multi- BIP 1CS5B-7. See Section 1.8
' tnit Nuclear Power Plants X X X
RG 1.89 Qualification of Class IL
Equipment for Nuclear Power
Plants X X X See Section 1.8 and 3.1
RG 1.93 Avaitability of Eiectric Power
Sources X X X X See Section 1.8
RG 1.100 Seismic Qualification of Flectric
fquipment for Nuclear Power Plants X X X See Section 1.8 and 3.10
RG 1,106 Thermal Overload Protection for
Electric Motors on Motor-
Operated Valves X X sSee Section 1.8

Amendment 3 u of 7 August 1983
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IABLE 8.1-2 (Cont)

FSAR Section Applicability
Criteria litle 8. 8.2* 8.3.1 8.3.2 Remarks

RG 1.108 Periodic Testing of Diesel

Generators Used as Onsite

Electric Power Stations at

Nuclear Power Plants X X See Section 1.8
RG 1.118 Periodic lesting of btlectric

Power for Protection System X X X See Section 1.8
RG 1,120 fire Protection Guidelines for

Nuclear Power Plants X X X X See Section 1.8
RG 1.128 Instaliation Design and Install-

ation of Large lead Storage

Batteries for Nuclear Power Plants X X See Section 1.8
RG 1.129 Maintenance, Testing, and

Replacement of Large Lead Storage

Batteries for Nuclear Power Plants X X See Section 1.8
RG 1,131 Qualification lests of Flecuric

Cables, Field Splices, and

Connections for Light Water-

Cooled Nuclear Power vlants X X X See Section 1.8
5. Branch Technical Posi-

tions (BIP) EICSH
BIP 1CSB Y(PSR) - Backfitting o the Protection
Rev. 1 and Emergency Power Systems of

Nuclear ReacrLers X X X
BIP 1CSR 2.PSK) -~ - Diesel Generatoar Reliability
Rev. 1 Quatification Testing X X
BI® 'CSB n(PSB) - Fogquitements on Motor-Operated
Rev. 1 valves in the ECCS Accumulator 430.3

Lines See Section 7.6.4
BIP 1CSB 8 (PSB) - Use of Diesel Generator Sets for
Rev, 1 Peaking X X
BIP 1CSB 11(PSB) - Stability of Offsite Power Systems
Rev, 1 X X
 BTP 1CSB 15(PSB) - Reactor Coolant Pump Breaker
Rev. 1 Quatification X X
BIP 1CSB 17(PSB) -~ Diesel Generator Protective Irip
Rev, 1 Circuit Bypasses X
BTP 1CSB 18(PSR) - Application of the Single failure
Rev, 1 Criterion to Manually=-Controlied
Flectrically-Operated Valves X

BIP 1C58 JT{PSBR) -~ Guidance for Application of Reg.
Rev. ? Guide 1,47 X X X X
BIP ¥SB 2 Criieria far Alarms and Indications 430.2

Associated with Diesel Generztor r

Unit Bvpassed and Inoperakle Status X X
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Criteria
American National
Standards Institute
(ANS | ) *»

ANSI €37

ANSI €50
ANS) U7

Insulaced Cable
Engineers Association
( ICEA )"

ICEA P-h6-426
ICEA P=54-hh40

ICFA 5-61-402
ICEA S-68~-516
ICEA S=66-52U
ICEA 5-19-81

ICEA S~67-401

ICEA S-56-h31

National Flectrical
Manufacturers AsSsocia-
tion (NEMA)

NEMA AB-1
NEMA £ 12
NEMA FU
NEMA 1CS
NEMA PB-1
NEMA PB-2

NEMA PV-5
NEMA SG3
NEMA SGH
NEMA SGS

Amendment. 3
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TABLE 8.1-2 (Cont)

e
id
)

Power Switchgear

Rotating Fiectrical Machinery
Iransformer, Reguiators, and
Reactors

Power Cable Ampacities

Standard Publication "Ampacities-
GCables in Open lop Trays"
Thermoplastic - Insulated Thermo=-
plastic = Jacketed Cables

Ozone Resistant Ethylene Propy-
lene  Rubber Insulation

Crosslinked Thermosetting Poly=-
lene Cables

Applicable Test Power Cable
Insulation and Jacket

Metallic and Associated Coverings
for Impregnated-Paper - Insula-
ted Cables
Polyethylene-Insulated
Thermoplastic Jacketed Cables

Molded Case Circuit Breakers
Instrument Iransformers
low-Voltage Cartridge fuses,
Industrial Controls, and Systems
Panelboards

Dead=front Distribution Switch=
boards

Constant=-Potential lype Electric
Utility (Semiconductor Static
Converter) Battery Chargers

Low Voltage Power Circuit Breakers
AC High Voltage Power Circuit
Breaker

Power Switchgear Assemblies

6 of

FSAR Section Applicability
8.3.2

8.1

x x

x X X X X X

x XX XXX

xXxX XX

8.2%

X X, > . X X

x

8'.11.!

x x

X XN X X R X X

XxOX XX XX

xXx X

- SUS - NS Nl )

x XXX X
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Criteria

NEMA SC6
NEMA TR-1

NEMA MG
NEMA WCS

NEMA VE-1

9. Miscellaneous™**
MIL C-17
NIPA No. 70

NEPA No. 78
UL Standard 90A

NOTES:

* The
and experience,

MNPS-3 |SAR

TABLE 8.1-2 (Cont)

Title

Power Switching Equipment
Transformers, Regulators, and
Reactors

Motors and Generators
Thermoplastic = Insulated Wire
and Cable

Cable Tray Systems

Coaxial Cable

National Flectric Code
Lightning Protection Code
Instatiation Requirements -
Master Labeled Lightnirg
Protection System

Guides, and Branch Technical Positions as indicated

FSAR Section Applicability
8.3.2

g.1 8.2* 8.3.0

X x

X -

X x x
X X X

X

x x -
X X x X
X X X

X X X

Remarks

T1EEE

Standards,

preferrad power system is not a Class 1f system and is designed as a normal system based on good engineering practice
The intent is to consider, where applicable, non-Class 'E systems, the GDC,

Regulatory

#* The issue, including Addenda, in effect on the date of the Request for Proposal for purchase of the specific equipment

Amendment 3
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MNPS-3 FSAR
NRC Letter: May 3, 1983

Question No. Q430.5 (SRP Section 8.2)

The Millstone design provides two immediate access offsite circuits
between the switchyard and the 4.15 kV Class IE buses. It is the
staff position that these two circuits be physically separate and
independent such that nc single event can simultaneocusly affect both
circuits in such a way that neither can be returned to service in
time to prevent fuel design limits or design conditions of the
reactor coolant prezsure boundary from being exceeded. The physical
separation and ind.,endence of these two circuits has not been
described or analyzed in the FSAR. Provide the description and
analysis and justify areas of ncncompliance with the above staff
position. The analysis should include separation and independence of
control and protective relaying circuits as well as the power
circuits.

Response:

The design of two offsite circuits from the 345 kV switchyard to the
4.16 kV Class 1E buses is via separate transformers (main/normal
station service and reserve station service). FSAR Figure 8.1-1
shows the tie lines, transformer and bus arrangement connections.

The tie lines to the main/normal station service transformers and to
the reserve station service transformer are physically separate and
electrically independent. The main/normal station service
transformers and the reserve station service transformers are located
at opposite ends cf the plant. The connection from the transformers
to the 4.16 kV Class 1lE buses are presented in the response to
Question 430.8.

The control power for these buses is from different dc panels ad
batteries. The breakers in the Class 1E buses (34C and D) are
independently protected with separate relaying.

These circuits are completely redundant and separated sc that no

single failure can disable both offsite power supplies to the
Class 1E buses.

0430.5-1



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q430.6 (SRP Section 8.2)

The Millstone design arrangement provides two immediate access
offsite circuits. One of these circuits utilizes a generator circuit
breaker to isclate the turbine generator from the main and normal
station service transformers. Other facilities that utilize
generator circuit breakers have been required to perform verification
testing. Provide a verification test program with results to
demonstrate the breaker's ability to perform its intended function
during steady-state operation, power system transients, and major
faults.

Response:

The capabilities of the generator circuit breaker have been
demonstrated by desigr tests and conformance tests made on similar
breakers supplied to US users. The breaker capabilities will also be
verified by certain production tests. The testing complies with
ANSI C37.09 - 1979 as well as the more specific proposed standard
Test Procedure for AC High Voltage Generator Circuit Breakers Rated
on a Symmetrical Current Basis, C37.09b.1/D1, presently being
developed by a Working Group of the IEEE Switchgear Committee. A
discussion of the various tests follows:

A. Dielectric Tests

CERDA Test Report 1738A documents the design dielectric
tests (Duke Power Breaker). Low frequency (50 HZ) withstand
tests of each pole will be conducted in the factory at
0 psig air pressure.

The breaker will have the dielectric capabilities for a
rating of 36 kV maximum, 170 kV BIL, even though the
application for Millstone Unit 3 requires 25.2 kV and
150 kV, respectively.

B. Load Current Switching

CERDA Test Report 2090A describes a test of 40 load current
switching operations performed for Public Service Company of
New Hampshire.

C. Fault Current Interrupcing Capability

KEMA Test Repcrt 292-81A describes short circuit tests
performed on one pole of a TVA breaker with the same
interrupting rating of 275 kA symmetrical. The maximum
interrupting rating required is 230.9 kA symmetrical.

0430.6-1
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Maximum Rate of Rise of Recovery Veltage

The same KEMA test report, 292-8l1A, demonstrated RRRV
capability of about 5 kV/microsecond. A Duke Power Breaker
was tested with an applied RRRV of 12 kV/microsecond.

Short-Time Current Carrying Capability

The one-second short time current capability of 275 kA RMS
was demonstrated for Duke Power as shown in KEMA Test Report
2283-74A. ;

Momentary Current Carrying Capability

The momentary (close and latcl) capability of 1000 kA peak
was demonstrated on a Duke Power Breaker. See KEMA Test
Report 2945-78A.

Transformer Magnetizing Current Interruption

This capability was demonstrated for Duke Power, as shown in
CERDA Test Report 2000A.

T.ermal Capability

EdF Test Report HM 51 02 806A documents tests made for TVA.

One pole of the Millstone 3 generator circuit breaker will
be subjected to heat run tests to measure the temperature
rises, both with normal cooling systems operating and with
various losses of cooling equipment simulated.

The nameplate capability of NUSCo's breaker will be 37.5 kA
continuous, even though the maximum continuous current will
be 34.4 kA.

Mechanical Operation Test

One pole of a Duke Power generator breaker was subjected to
2000 no-lcad operations. 200 of these were done at -20°C
ambient temperature, and 200 operations were performed with
the hottest spot of the breaker at 105°C.

In factory tests, NUSCo's breaker will perform 20 operations
with various conditions of low, normal, and high control
voltage and air pressure. It will operate a minimum of six
times during timing tests. Then it will be operated 100
more times.

0430.8-2
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NRC Letter: May 3, 1983

Question No. Q430.8 (SRP Sections 8.2 and 8.3.1)

Each of the 4.16 kV Class lE buses at Millstone is supplied power
from preferred 'ffsite and standby onsite circuits. It is the staff
position that chese circuits should not have common failure modes.
Physical separation and independence of these circuits has not been
described cor analyzed in the FSAR. Preovide a description and
analysis in accordance with Section 5.2.1(5) of IEEE Standard 308-
1974.

Response:

Refer to revised FSAR Sections 8.3.1.1 and 8.3.1.2.1, for the
response to the gquestion.

Q430.8-1



MNPS-3 FSAR

8.3 ONSITE POWER SYSTEMS
8.3.1 AC Power Systems

The ac power systems (Figure 8.1-1) are required to distribute power
for unit station service loads. The ac power systems are designed to
distribute power reliably to all station auxiliaries required for
startup, normal operation, normal shutdown, and emergency shutdown of
the unit.

8.3.1.1 Description

The onsite ac power systems consist of the normal and Class IE
systems. The normal system supplies nonsafety related equipment.
The Class IE system has the redundancy, capacity, capability, and
reliability to supply power to all safety related loads. This systen
ensures a safe plant shutdown to mitigate accident effects, even in
the event of a single failure in accordance with General Design
Criteria 17, 33, 34, 35, 38, 41, and 44 (Table 8.1-2).

The one-line diagram (Figure 8.1-1) illustrates the connections of
the preferred normal and alternate offsite circuits, the standby
onsite circuits, power supply feeders, busing arrangements, and
electrical separation of safety and nonsafety related systems.
General physical separation of systems in the plant is shown on
Figure 8.3-1 and 8.3-7.

The safety related equipment is divided into two redundant and
independent load groups with each g.oup capable of safely shutting
down the plant. Equipment associated with each load group is
identified by color code to allow easy identification.

The Class IE onsite power systems have independence such that no
single failure or commcn mode failure (including single protective
relay, interlock or switchgear failure) causing loss of offsite
power, limits the Class IE power system in accomplishing its intended
function.

The offsite power sources have independence such that no single
failure (including loss of one source) 1limits the Class IE power
system in accomplishing its intended function.

8.3.1.1.1 Normal AC Power System

The normal ac power system consists of station service transformers,
6.9 kV buses, 4.16 kV buses, 480 V load centers, and 480 V motor
control centers. The normal 120 V ac instrument power reguirements
are met by inverters fed from the stub 480 V motor control center
(Figure 8.3-2).

The station service transformer system consists of two normal station
service 3-winding tranformers and two reserve station service 3-
winding transformers. Normal station service transformer A is rated
24/32/40 MVA OA/FA/FA 22.8 kV/4.16 kV/4.16 kV; normal station service

Amendment 3 8.3-1 August 1983
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transformer B is rated 20/40/50 MVA OA/FA/FA 22.8 kV/6.9 kV/6.9 kV;
reserve station service transformer A is rated 27/36/45 MVA
OA/FOA/FOA 345 kV/4.16 kV/4.16 kV; and reserve station service
transformer B is rated 30/40/50 MVA OA/FOA/FOA 345 kv/6.9 kv/6.9 kV.

During normal operation, power is supplied through the normal station
service transformers from the unit generator via the isolated phase
bus duct, with t