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Director of Nuclear Reactor Regulation
Mr. B. 3. Youngblood, Chief
Licensing Branch No. I
Division of Licensing
U. S. Nuclear Regulatory Commission -

Washington, D.C. 20555

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

(2) W. G. Counsil to B. 3. Youngblood, Millstone Nuclear Power
Station, Unit No. 3: Response to Select Requests for
Additional Information, dated July 22,1983.

(3) B. 3. Youngblood to W. G. Counsil, Request for Additional
Information for Millstone Nuclear Power Station, Unit No. 3,
dated May 31,1983.

Dear Mr. Youngblood:

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

Attached are the remaining responses to those questions contained in Reference
(1) that were not forwarded by Reference (2). Attachment I lists and contains
these responses. Additionally, responses to a portion of the questions forwarded
by Reference (3) are now being forwarded in advance of the August 29,1983 due
date. Attachment 2 lists and contains these responses. Attachment 3 contains
FSAR changes made as a result of responses to questions.

Similar to the transmittal of Reference (2), because our response to Reference
(3) is being forwarded via two (2) transmittals, some of the revised FSAR pages
associated with responses contained herein are common to those to be forwarded
on or before August 29, 1983. Such revisions should not be construed as final
until they are forwarded on cr before August 29,1983.

As agreed in discussions between your Mr. 3. Sprawl and our Mr. D. O. Nordquist
during a July 7,1983 meeting, the attached 260 series question responses
concerning the Millstone Unit No. 3 Quality Assurance Program have been j
prepared to address the operational phase. In other words, responses to 260 O
series questions were prepared considering that these questions were asked as a
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result of the NRC's review of the Northeast Utilities Quality Assurance Program
against NUREG-0800, Standard Review Plan Section 17.2, Quality Assurance
During the Operational Phase. The 260 series responses attached are self-
contained. They do not revise FSAR Section 17.2 or NU-QA-1, the Northeast
Utilities Quality Assurance Program Topical Report. However, as agreed with
Mr. Sprawl a decision will be m&de in the near future to revise one of these
documents to include the applicable responses to the 260 series questions.

..

The responses to Reference (1) contained in both this transmittal and in
Reference (2) have been or are being provided as they will appear in Amendment
3 to the FSAR. On or before September 1,1983, the required *60 copies of
Amendment 3 will be forwarded te you for insertion into your FSAR sets.
Similarly, the responses provided now to Reference (3) and those remaining to be
provided August '29,1983 have been or will be provided as they will appear in
Amendment 3 or Amendment 4 to the FSAR which will be forwarded on or
before October 1,1983.

,

'

If you hav'e any concerns' related to commitments contained herein or any,

questions related to our responses, please contact our Licensing representative
directly.

; Very truly yours,
i

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

!

$ Addlk'
'W. G. Counsil

i Senior Vice President

STATE OF CONNECECUT )
) 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.

,

&?i1///xi ?X/h7
, Notary Pubge

"

My Commission Expires March 31,1988

l

_
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ATTACHMENT 1

Remaining Responses to Those Questions Contained in Reference 1 That Were
Not Forwarded by Reference 2

ROUND 1 QUESTIONS

220.9 241.17 260.32 410.7 i

1 220.11 241.18 260.33 410.8
220.12 241.19 260.34 410.9
220.13 241.20 260.35 410.10
220.14 250.2 260.36 410.11
220.15 250.3 260.37 410.12
220.17 250.4 260.38 410.13,

220.21 250.5 260.39 410.15
220.22 250.6 260.40 410.16
220.23 250.7 260.41 410.17
220.24 260.1 260.42 410.21
220.27 260.2 260.43 410.22
220.28 260.3 260.44 410.24
220.29 260.4 260.45 410.26
220.30 260.5 260.46 410.27
220.34 260.6 260.47 410.28
220.35 260.7 260.48 410.31
220.36 260.8 260.49 430.4
220.37 260.9 260.50 430.7
230.3 260.10 260.51 430.9
230.4 260.11 260.52 430.10
230.5 260.12 260.53 430.11

'

231.1 260.13 260.54 430.12
231.2 260.14 260.55 430.15
231.3 260.15 260.56 430.16

| 240.1 260.16 260.57 430.17
'

240.4 260.17 280.8 430.18
240.5 260.18 280.15 430.19
240.6 260.19 280.19 430.21
240.7 260.20 280.21 430.22
240.8 260.21 280.23 430.23
241.1 260.22 280.25 430.24
241.3 260.23 280.27 430.26
241.4 260.24 281.3 430.29
241.5 260.25 281.4 430.32
241.7 260.26 281.5 430.35
241.8 260.27 281.7 430.36>

241.9 260.28 281.8 430.39
241.10 260.29 281.9 430.40
241.13 260.30 281.10 430.41
241.15 260.31 281.13

i

1 of 2
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ATTACHMENT 1 (Cont)
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430.42 471.14
430.43 471.15
430.44 471.16
430.45 471.17
433.46 471.18
430.47 471.19
430.49 471.20
430.50 471.21
430.51 471.22
430.53 471.25
430.54 471.26
430.55 471.27*

451.1 471.28
451.2 471.29
460.5 491.1
460,10 630.4
460.11 630.5

: 460.15 630.8
460.16 630.9
460.17 630.10
471.10 630.11
471.11 640.1
471.12 730.1
471.13

,
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.9 (SRP Section 3.3.2)

FSAR Section 3.3.2.3 states that the metal siding and roofing of the
service, turbine, waste disposal, containment enclosure buildings,

and portions of the fuel building are assumed to blow off under
tornado wind load, but the structural steel framing of these
structures is designed to withstand tornado wind loads. Was it
assumed that the metal siding and roofing remained intact to the
structural steel framing in calculating the tornado wind loads acted
on the framing?

Response:

The sail area of metal siding and roofing is not used in calculating
tornado wind forces on the structural steel framing. Tornado wind

applied to the bare steel framing in accordance with FSARloads are
Section 3.3.1.2.

.

I

!

| Q220.9-1
1

i
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.11 (SRP Section 3.5.3)

FSAR Section 3.5.3.1 states that the barriers are designed so that
the calculated ductility ratio of the barriers for any load
. combination is less than the maximum allowable ductility ratio.
However, the term " ductility ratio" was never defined. Please
provide a definition for it and use a numerical example of concrete
barriers to show how "the calculated ductility ratio" was computed.

Response:

Refer to revised FSAR Section 3.5.3.1 for the response to this
question.

'

,

:'
I

i

{

!
|

|

Q220.11-1
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MNPS-3 FSAR

NRC Letter: May 3, 1983

.

Question No. Q220.12 (SRP Section 3.5.3)

The last sentence of FSAR Section 3.5.3.1 states that if a concrete
barrier is not required to carry other loads during and after impact,
the maximum allowable ductility is limited to correspond to a rebar
elongation of 5 percent. Is "the maximum allowable ductility" the
same as "the maximum allowable ductility ratio" mentioned in the last
question? If not, provide a new definition for it. Ordinarily, the
ductility ratio of a reinforced concrete section is defined as the
ratio of the calculated curvature at failure to the calculated
curvature at yield. A curvature calculation involves both the steel
reinforcing strain and concrete compressive strain. Therefore,

please explain uhy ductility is measured by rebar strain alone and
not concrete compressive strain in the FSAR. Should that be the
case, can the text be rephrased as "the maximum allowable rebar
elongation is limited to 5 percent" to not involve the undefined word
" ductility"? There are several places in Section 3.5.3.1 where the
words " ductility" and " ductility ratio" have been misplaced as
interchangeable. Please correct them.

Response:

'
Refer to revised FSAR Section 3.5.3.1 for the response to this
question.

i

i

.

,

i Q220.12-1

. .. ~ . . , . - . . - . - . . . - _ -,. . . - - . - . - - . - . .. .-. - - -



.- .. . __ -. -- .. - - _ - _ -. - _~

d

MNPS-3 FSAR

NRC Letter May 3, 1953

Question No. Q220.13 (SRP Section 3.5.3)

: FSAR Section 3.5.3.1 states that for beam-column members, where the
compressive load is equal to or less than one-third of that which

,

; could produce balanced conditions, the allowable ductility is 10.
Should the word " ductility" be replaced with " ductility ratio"? If

not, please explain the meaning of "the allowable ductility is 10.";

We presume that your " balanced conditions" mean the same as " balanced
; strain conditions" as defined in Section 10.3.2 of ACI 318-77 Code.

Notice that the balanced strain conditions of the ACI Code exist at a
cross section, but not structural members -as implied in your

: description. Therefore, please use an example to illustrate how you
actually applied this requirement to beam-column members.

Response:,

t Refer to revised FSAR Section 3.5.3.1 for the response to this ,

question.
;

i

4

1

.

!

l
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I Q220.13-1
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hi4PS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.14 (SRP Section 3.5.3)

FSAR Section 3.5.3.1 states that for beam-column members, where the
design is controlled by compression, the allowable dactility is 1.3.
Please define "the allowable ductility" mathematically, and provide
technical reasons to justify the number 1.3.

,

,

Response:

This condition does not occur on Hillstone Unit 3.

Refer to revised FSAR Section 3.5.3.1.

.

S.

Q220.14-1

_ _ _ - _ _ _ - _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _



. . - - - - -_

t
!

!

MNPS-3 FSAR
,

|
NRC Letter: May 3, 1983

.

Question No. Q220.15 (SRP Section 3.5.3)

; The first paragraph that describes the overall barrier response of
the FSAR Section 3.5.3.3 is difficult to read. Please rephrase it.

Complete the sentence that reads "For beams, walls, and slabs where
flexural controls design, the permissible ductility ratio is based
on." Also, use an example to illustrate how the flexural strength is+

determined from an ultimate strength theory with the limitations on
ductility, as stated.4

.

Response:

l. Refer to revised FSAR Section 3.5.3.3 for the response to this
' question.

1
,

!
;

a

,; .

I
,

i

.

i

!

i

4

i
i

i
i '

4
.

i

!.

t Q220.15-1
1

1
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MNPS-3 FSAR

!!RC Letter: May 3, 1983

Question No Q220.17 (SRP Section 3.7.1)

FSAR Section 3.7B.1.3 states that the values of the percentage of
critical damping used in the analysis of Seismic Category I
structures, systems, and components depends on the seismic input
motion used in the analysis. Please explain this in detail.

Response:

Refer to revised FSAR Section 3.7B.1.3 for the response to this
question.

1

Q220.17-1

__



MNPS-3 FSAR

NRC Letter: May 3., 1983

Question No. Q220.21 (SRP Section 3.7.2)

SRP Section 3.7.2.II.11 requires that an additional seismicity effect
based on a consideration of 5 percent of the maximum building
dimension at the level under consideration shall be assumed to
account for accidental torsion. Since FSAR Section 3.7B.2.11 has not
addressed this requirement, please revise the FSAR to comply with
this requirement.

Response:

Refer to FSAR Table 1.9-2. Amendment 1 under SRP 3.7.2, Item 2 for
the response to this question.

!

|-
4

|

1

4

i

Q220.21-1

\
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MNPS-3 FSAR

NRC Letter: May 3, 1983

i

Quastion No. Q220.22 (SRP Section 3.7.2)

Provide response spectra that correspond to the time histories used
at the foundation level of the containment structure shown en
Figure 3.7B-9. Also, provide the values of horizontal, vertical,
rocking and torsional subgrade springs and subgrade damping values
(both translational and rotational). Explain why there are far-
coupling situations among M , M , and M and between M and M on1 a 5 1 3
Figure 3.78-9.

Response:

Refer to FSAR Section 3.7B.1. The response spectra corresponding to
the time history used at the foundation level of the containment
structure is shown on Figures 3.7B-3 through 3.7B-8 for the SSE
condition (0.17g). For the OBE condition, the same time history
scaled to 0.09g is used.

The vertical design time histories are taken to be two-thirds of the
horizontal design time histories for both the SSE and OBE.

The values of horizontal, vertical, rocking, and torsional subgrade
springs corresponding to Figure 3.7B-9 are as follows:

KHX * EHZ = 8.159 x 107 kips /ft
Ky = 1.0766 x 10s kips /ft
KRY * ERZ = 4.423 x 1011 kips-ft/ rad
K = 5.3073 x 1011 kips-ft/ radT

The values of subgrade damping used in the seismic analysis are
provided in Table 3.7B-1.

The far-coupling condition evident in the dynamic model shown on
Figure 3.7B-9 represents the effects of the neutron shield tank and
the crane wall columns. Member 2 represents the crane wall columns
which extend from the top of the containment mat to the steam
generators support slab at elevation 3 feet-0 inch, while members 10
and 11 represent the neutron shield tank which extends from the top
of the containment mat to elevation 18 feet-2 inches of the primary
shield wall.

Q220.22-1



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.23 (SRP Section 3.7.2)

Provide values of M's, K's, and damping of the structure and values
of rock springs and damping on Figure 3.7B-10.

Response:

The values of M's and K's are provided in Tables Q220.23-1 and
Q220.23-2, respectively. The values of structural damping used in
the seismic analysis were 5.0 percent for the SSE and 2.0 percent for
the OBE conditions. The values of subgrade damping used in the
seismic analysis are provided in FSAR Table 3.7B-1. The values of
horizontal, vertical, rocking, and torsional subgrade springs
corresponding to Figure 3.7B-10 are as follows:

KHx = K = 3.65 x 107 kips /ft
HZ

4/666 x 107 kips /fti;y =

Kg, = 4.75 x 1018 kips-ft/ rad
KRz = 3.742 x 1028 kips-ft/ rad
KT s.11 x 1020 kips-ft/ rad=

Q220.23-1
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IDMS-3 FSAR

TABLE Q220.23-1

MASS PROPERTIES

Coordinates Mass Mass Moment of Inertia
Mass (ft) kips-seca (kips-sec -ft)2

14 0 . Xg Yg Zg ft Img Imy Img

1 1.10 9.00 -34.42 163.5 62726.0 102587.0 46128.0

2 1.52 23.50 -33.56 160.0 62078.0 103648.0 45523.0

3 0.00 40.00 -39.40 127.0 71447.0 105554.0 56300.0:

4 0.00 85.33 -35.90 127.0 74038.0 95527.0 62359.0

f

1 of 1
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! MNPS-3 FSAR

| TABLE Q220.23-2
~ '

STIFFNESS PROPERTIES

KAA KA8f stirfness matrix Kg where K =Local
'K 188j {8A

-

j Member No. 1 _

| CoIumns 1 2 1 h 5 6 i

i
' Rows 1 1.149E08* 4.9800E06 1.4887E04 -2.5894E05 5.5104E06 1.5573E08

2 4.9800E06 3.9813E07 -2.2554E05 -1.4964E06 -1.3798E06 -2.7660E08-

j 3 1.1887 EDI4 -2.2554E05 3.9132E07 -6.5113607 2.8002E08 1.6388E064 4

4 -2.5894E05 -1.4966E06 -6.5143E07 1.9204E10 -1.la945E09 -2.4329E08 ,

5 5.5104E06 -1.3798E06 2.8002E08 -1.4945E09 3.6611E10 3.8606E09i
6 1.5573E08 -2.7(60E08 1.6388E06 -2.4329E08 3.8606E09 4.2916E101

t

l,

Member No. 2

i Columns 1 2 1 ti 5 6
i
j Rows 1 1.5520E07 14. 61669 E06 -5.1578E04 -5.3911E06 7.2088E06 1.0635E07
| 2 4.6469E06 4.51142E06 1.4103E05 5.1071E06 6.6300E06 -2.0836E07
-! 3 -5.1578E04 1.4103E05 3.3287E06 2.1407E06 3.0023E07 -1.2388E06
1 4 -5.3911E06 5.1071E06 2.1407E06 4.0320E09 -1.0346E09 -4.3563E08
1 5 7.2088E06 6.6300E06 3.0023E07 -1.0346E09 6.7977E09 1.0102E09
j 6 1.0633E07 -2.0836E07 -1.2388E06 -4.3563E08 1.0102E09 1.0888E10

j !4embe r No. 3

CoIumns 1 2 1 3 5 6 ;

I Rows 1 6.0901E06 3.7740E05 0.000E00 0.000E00 0.000E00 2.1011E07
] 2 3.7740E05 6.2313E06 0.000E00 0.000E00 0.000E00 -2.5707E07

3 0.0000E00 0.00E00 8.2808E05 -7.7196E06 1.8228E07 0.000E00*

1 I4 0.0000E00 0.000E00 -7.7196E06 9.7305E08 -3.0311E08 0.000E00
, 5 0.0000E00 0.000E00 1.8228E07 -3,0311E08 3.0170E09 0.000E00 |'

1 6 2.1011E07 -2.5707E07 0.000E00 0.000E00 0.000E00 3.3011E09 *

k
i NOTES:
1

] Member spans in vertical direction, Node B to Node A
i *1.1493E08 = 1.11493 x 108
|

'

!

:
k

i
i :
} '

|

} i or i 1

;
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.24 (SRP Section 3.7.2)

Provide response spectra that correspond to the time histories
used at the bedrock (el. - 14'-0") on Figures 3.7B-11 and
3.7B-12.

Response:

Refer to FSAR Section 3.78.1.2. The answer to this question is
contained in Figures 3.7B-3 through 3.7B-8. These spectra are
for the SSE condition (0.17g). For the OBE condition, the same

time history scaled to 0.09g is used while the vertical design
time histories are taken to be two-thirds of the horizontal
design time histories for both the SSE and OBE conditions.

,

!

Q220.24-1
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MNPS-3 FSAR

NRC Letter: May 3, 1983

!

Question No. Q220.27 (SRP Section 3.8.1)

FSAR Section 3.8.1.3.1 states that structural members subjected to
test pressure, temperature, or wind, when combined with other forces,
are designed for the allowable stresses increased by 33 percent.
Notice that SRP Section 3.3.1.II5a allows the increase only 'for
temperature, not others, and you should revise the FSAR to comply
with it.

f Response:

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

4

,

t

I

5

1

i
e

?

|

t

!

f

j Q220.27-1
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MNPS-3 FSAR

i

NRC Letter: May 3. 1983
+

4

Question No. Q220.28 (SRP Section 3.8.1)

The containment load combinations- and factors in FSAR

Section 3.8.1.3.1 are not identical to that of SRP Section 3.G.1.II.3.
You should either revise the FSAR to comply with SRP requirements or
list the deviations and justify them.

Response:

Refer to revised FSAR Table 1.9-2, under SRP 3.8.1, Item 3 for the
response to this question.

!

'
.

I
;

1

I

4
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!
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Q220.28-1.
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MNPS-3 FSAR-s

NRC Letter: May 3, 1983

I Question No. Qe20.29 (SRP Section 3.8.1)

; The purpose of the descriptions in FSAR Section (SRP 3.8.1) 3.8.1.3.2'

are not clear. You should rephrase them so that the purposes can be
understood. Specifically, Tables 3.8-1 and 3.8-2 are not in.

i compliance with the requirements of SRP. Section 3.8.1.II4i. You
should either revise the FSAR to comply with SRP requirements or list i

i

! the deviations and justiify them.

Response:

Refer to revised FSAR Table 1.9-2, SRP 3.8.1, Item B.3.

A

.,

,

f

I
i

4

E

,

Q220.29-1
;
i
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MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.30 (SRP Section 3.8.1)

Does the method used for tangential shear design in FSAR
Section 3.8.1.4.1 satisfy the requirements of SRP Section 3.8.1.II.f,
" Tangential Shear"? You should rephrase the FSAR to iridicate that if

'
it does, or justify the deviations if it does not.

Response:

Refer to revised FSAR Table 1.9-2, SRP 3.8.1, Item A.4 and B.4.

f

(
i
i

i

!
!
<

Q220.30-1
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HNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q220.34 (SRP Section 3.8.3)

Have the requirements of ACI 318-71 Section 11.6 "Special Provisions
for Walls" been adopted as acceptance criteria in FSAR
Section 3.8.3.5? If not, provide reasons to justify it.

Response:

Requirements of ACI 318-71 Section 11.16, Special Provisions for
Walls, have been adapted as acceptance criteria.

Q220.34-1
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i

Question No. Q220.35 (SRP Section 3.8.4),

FSAR Section 3.8.4.1 . states that non-safety related partitions are.

solid concrete block. Were these concrete block partitions designed
to withstand seismic loads so that they will not collapse?

i Response:

Refer to revised FSAR Section 3.8.4.1. Block walls have been
eliminated from the auxiliary building except for closure purposes
above concrete panels. Closure sections of solid concrete blocks are
restrained at all edges,4

i
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Question No. Q220.36 (SRP Section 3.8.4)

The loads and loading combinations in FSAR Section 3.8.4.4 are not
identical to that of SRP Section 3.8.4 II 3. You should either
revise the FSAR to comply with SRP requirements or list the
deviations and justify them.

Response:

Loads and load combinations are given in FSAR Section 3.8.4.3. These
combinations provide an adequate design for Category I structures and
meet the intent of SRP Section 3.8.4.II.3.

Refer to FSAR Table 1.9-2, Amendment i under SRP 3.8.4, Item 1 for
the response to this question.

i

4

Q220.36-1
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Question No. Q220.37 (SRP Section 3.8.4)

Identify the allowable stresses for steel structures in FSAR 3.8.4.4
which deviate from that of SRP Section 3.8.4 II.5 and justify them.

Response

Allowable stresses for steel structures are given in FSAR Section
3.8.4.5. Allowable stresses are increased by one-third while
designing for normal wind loads in accordance with AISC Code.
Allowable stresses for other loading combinations, as stated in FSAR
Table 3.8-3, are within the limitations of SRP Section 3.8.4,
Paragraph II.S.

i

|
|
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Question No. Q230.3 (SRP Section 2.5.2) RSP

On November 18, 1982 the USGS in a letter from James F. Devine, USGS,
to Robert Jackson, NRC, clarified its position regarding the
localization of the seismicity in the vicinity of Charleston, S.C.

The staff is presently evaluating the significance of the USGS
clarification regarding the localization of Charleston seismicity.
Attached are copies of the staff's interim position on tae Charleston
Earthquake and our recommended plan to address Eastern U.S.
Earthquakes. This position will be included in the Safety Evaluation
Report.

Response:

The Applicant has reviewed the taff's interim position on the
Charleston earthquake and is aware of its plan for addressing Eastern
U.S. earthquakes. The Applicant is also closaly following the
actions proposed by the utility industry.

Q230.3-1
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Question No. Q230.4 (SRP 2.5.2.2, 2.5.2.3, 2.5.2.4)

In licensing decisions made since approximately 1976, regarding the
seismic design basis of nuclear power plant- located in New England
and the northern Piedmont, the staff has recognized the New England-
Piedmont Tectonic Province. On January 9. 1982 a magnitude 5.7

earthquake occurred in south central New Brunswick, Canada, in

geologic terrain that is similar to that which characterizes the New
England-Piedmont Province. As discussed in FSAR Sections 2.5.1.1.4
and 2.5.2.2, and shown in Figure 2.5.2-10, the northern Appalachian
region is sub-divided into a number of tectonic provinces, which is
different than the New England-Piedmont Province. With respect to
the appropriate choice of tectonic provinces and the effect of the
New Brunswick earthquake on the site, two options, either of which
would be generally acceptable to the staff, can be chusen to resolve
the above difference. We will also review ar.y other approaches that
are suggested.

Option A: Assume that the site is lccatad in the New England-

Piedmont Tectonic Province and that the mb = 5.7 New Brunswick
earthquake is the maximum historical earthquake as defined in
Appendix A 10CFR100 for this province. Calculate a site specific

as the target magnitude. This can bespectra using an mb = 5.7
accomplished by collecting a suite of strong motion response spectra
recorded on rock sites, within distances of less than about
25 kilometers, for magnitudes of 5.7 + .50. Three such collections
are currently available, although the target magnitudes are in some
cases larger than 5.7 or the set of spectra do not include strong
motion recordings from recent earthquakes. Two spectra were
completed by Lawrence Livermore National Laboratory, the most recent
of which was completed for the Seabrook site, and the third spectra
was completed by the Tennessee Valley Authority as part of the
Sequoyah review. Although one of the above could be used, the staff
would recommend that development of a spectra specifically for an

mb = 5.7 using the most recent information that is available.

Option B: Extensive research is under way regarding the New
Brunswick earthquake and its relationships to the New England-
Piedmont Province. A large portion of this effort has been
undertaken as a result of reviews of the Seabrook and Maine Yankee
sites. We recommend active attention and awareness of these studies.

' Using information provided by these studies, update and provide a
complete discussion regarding the current choice of tectonic
provinces. Include as a minimum the following information:

1. A discussion and justification of any association of the
Central New Brunswick earthquake sequence with a specific
geologic structure or fault within the meaning of Appendix A
10CFR100.

Q230.4-1
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2. A discussion and justification of any province sWa-division
with respect to the New England-Piedmont Tectonic Province.

3. An estimate of the ground motion and response spectra
resulting from any province sub-division. Both peaks and
spectra should be compared to that of the SSE. We note that ,

the relationship of Murphy and O'Brien (1977) was used to
arrive at a peak acceleration of 0.10g from a Modified
Mercalli Intensity VII. It has been the staff's position to
use the " trend of mean" of the relationship in Trifunac and
Brady (1975) coupled with a Regulatory Guide 1.60 response
spectrum, when intensity is used to describe the SSE. In
addition, in recent OL reviews the staff has requested that
the comparison of site specific spectra using the magnitude
of the maximum historical earthquake which has not been
associated with a fault or structure. It has been the
staff's position that a Modified Mercalli VII corresponds to

a mb = 5.3 (Nuttli and Herrmann 1978). Rock site specific
spectra are available for use, however, the staff recommends
that you develop a spectra specifically for an mb = 5.3
using as much recent information as possible. The existing
rock site specific spectra are discussed in the Wolf Creek
(NUREG-0881), Perry (NUREG-0887), and Catawba (NUREG-0954)

'
staff Safety Evaluation Reports.

The staff recommends that a meeting be held to specifically discuss
these questions and the discussed options.

Response:

The Millstone site and its surroundings are not similar to the
tectonic environment of the New Brunswick earthquake (s) epicentral
region. There is no correlation between the New Brunswick
earthquake (s) which occurred on and are correlated to the tectonic
structure (s) and the New England-Piedmont Tectonic Province.

Millstone should not be identified with the tectonic province which
would include the Naw Brunswick earthquake (s). The safe shutdown
earthquake for the Millstone site is best characterized as,

intensity VII which is consistent with other licensed New England
plants.

a

e

J
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Question No. Q230.5 (SPP 2.5.2.1)

Update the FSAR to consider all pertinent seismologic information
that have been developed in the region since publication of the FSAR.
The most recent published seismologic reference in the FSAR
bibliography is 1979. Considerable seismological research has been
done in the northeastern U.S. since that time. Evaluate this
information and determina whether or not it is significant to the
seismological analysis of the site. This update should be completed
using Standard Review Plan Section 2.5.2 (NUREG-0800 July 1981) and
should include as a minimum the following:

a. Update Table 2.5.2-3 to include all earthquakes having
Modified Mercalli intensity greater than IV or magnitude
greater than three which have been reported to date in an
area within 200 miles from the site. Include the seismic
data provided by the Northeastern U.S. Seismic Network.

b. Update Table 2.5.2-4 to include all recorded and or felt
earthquakes, to date, within a 50 mile radius of the site.
Include applicable data provided by the Northeastern U.S.
Seismic Network.

c. Provide a complete discussion of the 1981 microearthquake
swarm sequence near Moodus, Connecticut and assess the
significance of these events with respect to the OBE and
SSE.

Response:

Refer to revised FSAR Tables 2.5.2-3 and 2.5.2-4 for the response to
Parts A and B.

Part C

A complete discussion of the 1981 microearthquake swarm sequence near
Moodus is presented in the referenced report by Weston Geophysical.
Based upon this information and discussions with Weston Geophysical,

|
it can be concluded that the said events have no effect on the
estimates of the OBE or SSE for Millstone Unit 3.

Reference

Geological and Seismological Studies, Haddam Neck Nuclear Station,
Part 1 and 2, Responses to 1979 NRC Information Request. Prepared
for Northeast Utilities Service Company, September 1982, by Weston
Geophysical Corporation.

I

i
,
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Question No. Q231.1 (SRP Section 2.5.1)

Additional offshore seismic refl2ction profiles have been run since
the 1978 Weston Geophysical Study made for the New England Power
Company (1976), which indicate that the New Shoreham fault could
extend 7 kilometers closer to the site than was determined by the
study. These lines were the product of a joint effort by the U.S.
Geological Survey (Preliminary Open-File Report 83-XXX) office at
Woods Hole and the Connecticut Geological and Natural History Survey.
The staff concluded that this fault was not capable (NEPCO 1 and 2,
SER, 1978). The new lines appear to confirm that the fault is
truncated by Upper Wisconsinan glacial outwash, which appear to agree
with the findings in the Weston Geophysical report.

a. Assess the recent USGS data and determine if it does agree
with previous Applicant and staff positions regarding the
age of last movement on this fault.

b. If applicable, incorporate by reference and support the
position on the New Shoreham fault non-capability as
proposed by the Applicant for NEPCO 1 and 2. Incorporate

the references into the FSAR.

c. Provide any other new information that could modify the
conclusions of Applicant and staff for NEPCO 1 and 2.
Discuss.

Response

Microfilm copies of the seismic reflection profile referred to in NRC
Question 231.1 were obtained and evaluated for evidence of the
northward extension of the New Shoreham fault. The quality of the
records reviewed is such that reflectors at depth are difficult to

trace.

Upon obtaining copies of profiles from the USGS at Woods Hole on
which sedimentary strata and reflecting horizons were identified, an
anomaly was seen to coincide with the feature identified by Needell
and Lewis as the New Shoreham fault. It should be noted, however,

that anomalies similar in character were four.d on the records which
did not correspond to the trace of the fault.

Based upon the stratigraphic identifications made by the USGS on the
seismic profile, it can be stated that post-Cretaceous sediments are
not offset or disturbed in the vicinity of the interpreted fault or
at any other location where similar anomolies were identified. The
Applicant concurs with the USGS and previous investigators that the
Pleistocene material above the interpreted New Shoreham fault shows
no evidence of offset or disturbance.

Q231.1-1
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Question No. Q231.2 (SRP 2.5.1.1)

The FSAR refers to an unnamed north-south trending fault, which cuts
the Honey Hill fault, located approximately 10 miles northeast of the
site. Based on an oral communication Goldsmith (1973), it is stated

that the fault is a normal fault related to Triassic tectonics.
Update the study of the fault, citing any recent publications
pertaining to it, and

a. Provide data supporting the characterization of the fault
and a Triassic age limitation for it

b. Discuss the extent of the fault and its significance to the

plant site

c. Provide supporting data for your conclusion that the fault
terminates approximately 10.5 miles northeast of Millstone
Point

Response:

Dr. Richard Goldsmith of the USGS, author of the quadrangle map on
which the unnamed fault appears, was recently contacted about the
fault in question. His recollection, based on mapping done in
1955-1956, was that the fault is inferred on the basis of offset of
stratigraphic units, the presence of a topographic alignment of low
swampy terrain, and a proximity to fractured rock in outcrops. To

his knowledge, and the knowledge of the Geological Survey of
Connecticut, there has been no further study of the fault and no
publications pertaining to it.

Further, the fault has never appeared in any other publication or
map, including all the recent work on the Honey Hill fault zone which
passes through the quadrange. Also, Goldsmith's open-file map (1963)
does not include the fault.

Recently, an attempt was made to verify the initial evidence for the
fault by locating and studying outcrops identified on the quadrangle
map. In many cases, the outcrop could not be found or appeared to be
not an outcrop at all, but a large boulder. Where large outcrcps
were found in close proximity to the inferred fault no evidence for
faulting could be identified in the rocks. No slickensided surface,
bre,ciated material, extensive zones of close jointing or fracturing,
or subsequent mineralization could be seen in any outcrop.

The inferred fault, if it does exist, does not extend south of its

present limit on the quadrangle map. At that point, competent
granitic gneiss occurs in the bottom of the stream valley in close
proximity to a large outcrop of similar rock with no evidence of
faulting in either location.

Q231.2-1
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The original characterization of the fault as being " normal" and
related to Triassic-Jurassic tectonics is Goldsmith's interpretation
of his mapping evidence. The most conservative viewpoint has been
taken and assumes that the fault exists as mapped. The north-south
orientation and gravity-type movement would coincide with presumed
Triassic-Jurassic stress regimas. The existence of the fault is
conjectural. If it does exist, it does not extend any closer to the
site than originally mapped and poses no threat to the plant site.

Goldsmith, Richard 1963, Geologic Sketch Map of Eastern Connecticut,
U.S. Geological Survey open-file report.
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Question No. Q231.3 (SRP Section 2.5.3.2)

The discussion and maps of faulting in the section on " Surface
Faulting" is difficult to follow, with the data and analyses in four
different reports on faulting in the plant excavations, dating from
1975 to 1982, and in FSAR Section 2.5.4 under the geotechnical
engineering heading, " Stability of Subsurface Material and
Foundations." There is generally poor correlation between individual
fault discussions and the particular report and section that contains
the data and analyses supporting the conclusions. Report (NNECo,
1975, 1976, 1977, and 1982) should either be appended to the FSAR or
adequate cross-referencing should be established with Section 2.5.3.
In particular, reference the pertinent reports for each fault or
fault system that is being discussed. The discussion under the
heading " Geologic Mapping During Construction" in the geotechnical
engineering Section 2.5.4 should either be placed in the geology
Section 2.5.3 or an adequate system of cross-referencing should be
established with Section 2.5.3.

Response:

Refer to revised FSAR Sections 2.5.3, 2.5.4.1, and revised FSAR Table
2.5.3-1 for the response to this question.

i

Q231.3-1
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Question No. Q240.1 (Section 2.4.2.3, SRP 2.4.2)

The FSAR provides estimates of water levels at various buildings
resulting from the local PHP runoff and Figure 2.4-7 indicates the
contributing areas to the storm drains. Provide your detailed
calculations and appropriate large scale drawings to verify that the
local PMP runoff across final site grade, assuming the yard drains
are ineffective, will not result in water levels in excess of door
sill elevations to safety related structures. Also verify that the
effects of road crown elevations and security fencing are accounted
for in the analyses.

Response:

The design' of the final site grade and the security fencing is being
finalized. The response to this question will be provided in a
future amendment.

.

k

Q240.1-1
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Question No. Q240.4 (Sections 2.4.5.3, 2.4.5.5; SRP 2.4.5)

FSAR Section 2.4.5.3 states that the maximum wave loading on the front
face of the intake structure would occur with the slow translation speed
PMH at the time of peak surge of 19.7 feet msl with a wave height of
16.2 feet. . Section 2.4.5.5 states that the maximum uplift pressure of
908 lb/sq foot on the pumphouse floor would occur during the slow speed
PMH with the maximum wave height of 16.9 feet and coincident PMH surge
level of 17.4 feet msl.

a. Provide detailed discussion and calculations clarifying your
conclusion that the maximum uplift floor pressures occur when the
PMH surge level is well below its maximum level.

b. The maximum uplift force (908 lb/sq foot) on the service water pump
cubicles appears to have neglected to account for the fact that
these cubicles are water tight whereas the adjacent areas in the
intake structure would be flooded. This uplift force is also less
than the associated clapotis force on face of the intake structure.
Recent physical hydraulic model studies conducted for the Diablo
Canyon Intake Structure indicated that uplift pressures were
approximately 150 percent of the front face forces at the same
elevation. (Reference: "The Investigation of Wave-Structure
Interaction for the Cooling Water Intake Structure of the Diablo
Canyon Nuclear Power Plant" by Fredric Raichlen for PG&E,
December 1982). Either show that your analysis of the uplift forces
has included the effects of the nonflooded service water pump
cubicles, provide appropriate analyses that includes these effects,
or show that it is not applicable. Additionally, either show that
your analysis of the uplift force is conservative and the Diablo
Canyon studies are not applicable or provide revised analyses which
account for the relative increase in uplift forces over the
appropriate front face forces.

Response:

a. The uplift face on the pumphouse floor and the water level within
the intake structure were calculated by the Intake Surge Model. A
summary of the model is included in the Attachment. In schematizing
the intake structure, (Figure Q240.4-1 in the Attachment) the
following dimensions were used:

C D C FL H Ee
(ft) (ft) (ft) (ft) (ft)
70 17.25 0.61 41.5 3 19.7

The definition of the terms is available in Section 2.2 of the
Attachment. In selecting the dimensions, the intake structure size,
C, was taken as the average of the front to back sizes of the areas
above and below the floor flooded by water. The intake opening, D,
was determined by subtracting the area blocked by bar racks from the

Q240.4-1
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entrance opening. A 25 percent (1/2 inch bars 2 inch center-to-
center) blockage was considered. No horizontal restriction of flows
by the bar racks and effects of the traveling screen were
considered. A representative unobstructed flow opening, E, was
derived by summing up the floor openings and dividing the sum by the
net width of the intake structure. For inputs to the computer
model, the surges and waves associated with PMHs were examined.
Surges and waves due to the medium and fast speed hurricane are
smaller than those of the slow speed hurricane and are considered
less critical. Two surge and wave conditions with the slow speed
PMH were used for analyzing the maximum water level and the maximum
uplift force. The input parameters and the results are listed
below:

Max. Pres-
Max. Max. Pres- sure Diff.

Water sure Below Across the
A So S T L Level the Floor Floor

Case (ft) (ft) (ft) (sec) (ft) (ft msl) (lb/sq ft) (lb/sq ft)

1 16.2 19.7 49.7 9.0 335 24.8 863 523

2 16.9 11.5 41.5 7.9 260 17.3 557 557

A surge level of 11.5 feet msl is used in Case 2. The surge level
of 17.4 feet ms1 presented in the FSAR should be 11.5 feet msl. The
results show that the maximum uplift force under the water tight
cubicles occur at the maximum surge of 19.7 feet msl in Case 1.
However, the maximum pressure differential across the floor occurs
at a surge level of 11.5 feet msl (bottom of the floor elevation) in
Case 2. The combination of this surge level and the maximum wave
height produces a maximum velocity when the water surface hits the
floor. This high velocity is responsible for the high pressure
difference across the floor. The 908 lb/sq ft maximum pressure
differential across the floor presented in the FSAR was calculated
by an old version of the computer model which assumed that the floor
thickness is negligible and the water immediately reaches the top of
the floor the moment it touches the bottom of the floor. The new
version of the model incorporates the floor thickness as an input
parameter. The 908 lb/sq ft value is replaced by.the 557 lb/sq ft
value in Case 2 of revised FSAR Section 2.4.5.5.

b. The reference, The Investigation of Wave-Structure Interaction for
the Cooling Water Intake Structure of the Diablo Canyon Nuclear
Power Plant, by Fredric Raichlen for FG&E, December 1982, was
reviewed. The intake structures of Diablo Canyon and Millstone
Unit 3 were compared. Because there are major differences between
the two structures, the Diablo Canyon model test results cannot be
directly applied to Millstone Unit 3.

The Diablo Canyon intake structure has a curtain wall (top elevation
23.6 feet) extending only slightly above the front deck (elevation
20.1 feet) allowing waves to overtop the curtain wall. A clapotis,

cannot be sustained on the curtain wall. The bottom of the

Q240.4-2
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Auxiliary Saltwater Pump Forebays (ASPF) floor is at elevation
(-1.0 feet) very close to that of the curtain wall (bottom elevation

-5.4 feet). This low elevation ensures that the ASPF floor will be
subject to a hydrostatic pressure similar to the lower portion of
the curtain wall, where the pressure was measured, under a no-wave
condition. For the 1981+ storm, and a water surface elevation of
elevation 17 feet, the approximately 50 percent increase of the
pressure at the ASPF floor is likely due to wave overtopping. The
waves overtop the front deck, plunge through the openings in front
of the main pump room, and transmit a portion of the dynamic wave
force to the ASPF floor. This portion of the dynamic wave force is
not registered by the pressure cells located in front of the curtain
well. In addition, the air intake structure which hinders the wave
motion could also enhance buildup of water in front of the structure
and thus increases the pressure on the ASPF floor.

On the other hand, the curtain vall of the Millstone intake
structure extends to the roof allowing a clapotis to be fully
developed. The clapotis generates a greater wave force on the
Millstone curtain wall. Furthermore, the pumphouse floor is

18.5 feet above the bottom of the curtain wall, and the opening
below the curtain wall is the only passage that allows water to move
in and out of the intake structure. These key differences make it
doubtful that the Diablo Canyon model test results are applicable to
the Millstone intake structure.

The response to Part A of this question details the application of
the Intake Surge Model to the Millstone intake structure. Since the
model has taken surge, wave, and structure parameters into
consideration with conservative assumptions, the computer model
results are considered adequate for design purposes.

|

1

|

1
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ATTACHMENT

INTAKE SURGE MODEL

1. INTRODUCTION

The behavior of water inside a structure in response to exterior water
oscillations can be an important structural design consideration. In
storm situations, _ wave activity may induce variations in pumphouse
interior water levels sufficient to reach the pumps or damage essential
equipment. Large vertical water' surface velocities can produce

! substantial dynamic loads on the floor of the pumphouse. Stone &.
Webster Engineering Corporation (SWEC) developed a computer program
which simulates the response of interior water to exterior wave action
and calculates the maximum pressure exerted by_the rising water on the
floor. A description of the model is briefly summarized in the
following:

2. MATHEMATICAL MODEL

2.1 Assumptions

The flow phenomenon within the intake structure in response to the
exterior wave action is very complicated. In the derivation of the
mathematical model, the following assumptions were made:

.

1. The clapotis in front of the intake structure and the resulting
pressure on the structure are not affected by the flows in and out
of the intake structure opening.

2. The pressure acting at the intake structure opening is the primary
driving force for the motion of the water in the intake structure.

<

3. The flow in the intake structure is one dimensional,

t

4. The openings in the floor can be colJectively represented by a
i, single' opening.

5. The pressure and flow relationship across the intake structure
opening and the floor opening can be approximated by a Bernoulli

+ equation.

6. The floor opening is of such substantial size that air trapped below
1 the floor is freely vented.

~ 7. Friction loss and interference of equipment to flow are
insignificant.

| 2.2 Definition of Terms

In the development of the model to simulate flow in the intake
structure, the intake structure is schematized on Figure Q240.4-1 and '

the parameters involved are shown on Figure Q240.4-2. The definition of
terms is listed below:4

1
1

Q240.4-4
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A = Height of incident wave (trough to crest),

i B = Level of interior water relative to surge level,

f C = Front to back size of pumphouse interior.

C = Opening constriction coefficient.c
|
'

'D = Size of intake opening.
,

I
E = Average width of unobstructed floor opening per unit length

j of pumphouse = total opening area / length of pumphouse.

F = Level of interior water level relative to the floor top surface.

f FL = Floor bottom elevation relative to bottom of pumphouse.

H = Floor thickness.
!

L = Incident wave length.:
!

i PEM = Pressure at bottom of pumphouse.

PEP = Pressure just outside intake opening.

PFP = Pressure on underside of floor.
'

PFM = Pressure on topside of floor.

*

S = Surge elevation relative to pumphouse bottom.

| S = Surge elevation relative to mean sea level.o

| T = Incident wave period.
i

j W = Interior water vertical velocity dB

j dt
i

j' 2.3 Model Derivation
i

i To describe the water motion within the intake structure, two sets of
i equations are required for flows below and above the floor. A detailed
i derivation is provided for the condition that no floor impedes the water

motion. The equations are modified and supplemented by equations;

| related to the floor opening to describe the behavior of water when the
chamber below the floor is full and the water moves above the floor.

.

I
i

i
!
4

Q240.4-5
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2.3.1 Interior Water Levels Below Floor

Assuming no ...: tion, the equation of vertical motion for the intake
interior water level is:

dw I dP wdw udw
dt " ~8 p dZ dz dx (1)

.

where

w = Vertical velocity
P = Pressure
# = Density
g = Acceleration of gravity.

Integrate equation (1) horizontally across the pumphouse width (c) and
vertically over the water column (S+B).

B+S xg B+S
,

x ,

dzdx = wdx dz
o xi o xi -.

(2)B+S

= C(dt j{ wdz - w(B+S) ( + })dt
o

B+S

where =C(A wdz - W )2
dt "

g = W.

The integration of wdz is divided into two parts, where, from 0 to D,
w = Z W, and from D to B+S, W = W.i

Therefore,

B+S p i

B+S
2 2C( wdz - W ) = C( ( fWdz+ Wdz)-W )

o D

(h + (B+S - D)W) -W )= C( 2

= C(B+S E) E2 dt

Q240.4-6
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B+S x

Similarly,| (-g - - - ) dx dz
o x

B+S x

(-g - f - - - w( + ) dx dz=

o x y

B+S x

" ) d* d*(-g - -

- d
=

*1o

= -g(B+S)C + E PEM - W2 C
D

Therefore, equation (1) becomes

dw I

dt " B+S - D/2 (-g(B+S) + 1 PEM - W ) (3)2
0

1

Assume that the pressure at the intake opening is hydrostatic, then from
Reference 1, page 7-129, the hydrostatic pressure under a clapotis is:

2g t)
sin TPEP = p g (S + ' ) W

Cosh ({s)

where:

A = Incident wave height
T = External wave period
S = Still water depth
L = Incident wave length.

When the flow is going into the intake structure, the intake opening can
be treated as a sluice gate and the continuity couation becomes:

"
V S+2 sin = V C D = dt C (5)

o T s ie,

.I

Q240.4-7
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,

where:
,

' V, = Velocity outside the intake entrance
and V = Velocity inside the intake entrance.3

Assuming the steady-state Bernoulli equation is satisfied at every
instant:

2 1
a

"dB( *) - + PEPC

_dt- A E E34 sin -

2 T

--
C 2-

'db (C D) + PEM1
= ---

2g ,dt pg
,

,

Or

1 2 2 1 2 1 2'-

PEM = PEP + 2 p( ) C ( 2nt ) - (C D) (6)A "

S + 7 sin T c

where: Cc is the intake constriction coefficient,

FEP = Pressure outside the intake opening
and PEM = Pressure inside the intake opening.

When flow is going into the intake:I

2nt
2

(B+S - D/2) = d 3 = -g(B+S) + g(S + T ) ,1 ( B)2 I
Cn 2dt cosh .(S F sin *)

- (C D} ~N (7)
s "

For flow going out of intakes

i

N
i VCD=V D=Coc 1 dt (8);
i

i

1

h

: Q240.4-8 ;
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|

Apply the Bernoulli equation:'

PEM = PEP + p( ) () ( - 1) (g)
c

| Substituting equations 8, 9 and 4 into equation 3 gives:

2nt
2 - A s in 2 2

] (B+S - D/2) =g ( t)-B +f( ) k(1 _t) _ g2 (10),
' dt 2nS D C- -

cosh c

To be conservative, no head losses are considered in this step.

Therefore, for incoming water, the program employs the relations:

=W (11)

2wt

WC22 ((B+S - D/2) =g -B +
2 2wtcosh -S+A sin-

. T
2- (12)

1
.

-W2
- (C D ) .; C

; for outgoing water:
1

fB =W
dt (13)

i

i
.

'
* ~

.A sin
T +12 C2(B+S- D/2) E = g (1 - l) - N (l4)-B W

dt 2ws 2 2 2
. cosh D C-L c

,

4

| 2.3.2 Interior Water Levels in Contact with or above the Floor

For water in contact with the floor and above the floor, the equation of
motion is integrated in a similar fashion as for the case of water below
the floor.

!

; Q240.4-9
:

. ., ,- . - - - . - , . - - . - - . . , . - . - - , - - . .-. -_ - . - - . _ . . - . . - - . , - - .



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

HNPS-3 FSAR

.For incoming water, integrating from 0 to FL yields:
,

i
t

,

dw 1 2C - g FL 1 (PFP - PEM)), (15)(-W-=
dt _ D_ E pp

2

)

i
-

- For water above the floor and entering the intake, integrating from 0 to
F yields:

,

!
t

b = 1 (1(PFM) - g F + W2 C _ g2),
dt F p CE (16)*

c
.

+

i

The pressure across the floor neglecting head losses is then determined
i via the Bernoulli equations

PFP = PFM + p( 2 2 -1) + pgh (17)
i EC c;

! where h = height of water level above the bottom of the floor.
]

The water surface is described by:'

i

,

S-W (18)i
- dt

i

| Hence, equations 4, 6, 15, 16, 17, and 18 complete a set of equations
j for describing water entering the intake structure.

i

I

i

Q240.4-10
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; Similarly for_ water leaving the intake, the equation of motion for the
i lower chamber becomes:

b- (-W _g pL _ 1 (PFP - PEM)). (19)2 C
; dt

FL
D CE p

c
4 -2

For the water above the floor:

:

- = f (f (PFM) - gF + W2 2_ 9 ). (20)
1

i

| The pressure across the floor opening becomes:
!
'

|

>

'

W2 C2
PFP = PFM + 7 (1- 2 2) + pgh 21)EC

c

s

! and the water surface motion is:

;
dF-

(22)} It " W
.

;

j Thus, equations 4, 9,19, 20, 21, and 22 complete a set of equations for
j describing water leaving the intake structure.

:

;

i
4

k
s

e

i

Q240.4-11
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3. COMPUTATIONAL PROCEDURES

The dimensions of the intake structure, the wave parameters, and the

title card are read off Unit 5. All variables are initialized at
appropriate values. The exterior and interior water levels are assumed
to be initially at rest. The exterior water level is then set in motion
with the surface following a sinusoid with the period, wave length, and
amplitude input to the mooel. The flow and water elevation in the
intake structure are simulated by a time increment ofA T.

The pressure at the entrance of the intake is calculated and then the
interior pressure is calculated from the Bernoulli equation based on the
exterior pressure and intake velocity from the previous time step.

,

The pressures (if any) above and below the floor are computed via the
equation of motion above the floor and the Bernoulli equation using
velocities and accelerations from the previous time step. All pressures

are calculated in Subroutine PRESS.

The acceleration of the water column below the floor is then calculated
using the appropriate equation of motion. This equation is solved
numerically using a modified Euler Predictor - Corrector Technique as
described in Chapter 6.8 of Reference 2.

The interior water level is checked to see if it has impacted on the
floor bottom. If it has, the impact pressure is calculated. This
pressure is compared to previously-calculated impact pressures and the
highest value is stored.

The calculation is repeated until either the time limit is exceeded or
the solution approaches a quasi-steady state and the convergence
criterion is satisfied.

4. DISCUSSION

The model results show that the water within the intake structure
responds very quickly to the excitation of outside waves. In general,
the water elevation and the pressure on the floor reach a maximum in the
first wave cycle. The results converge very quickly in about three to
four cycles. Since in a real storm, the most critical incoming waves
will be continuous over a period of time, the results from the quasi-
steady state are considered more realistic and are used for the design
purpose.

It is observed that the maximum still water elevation within the intake
wave period, the; structure is proportional to the surge, wave height,

'

entrance opening, and the floor opening. It is inversely proportional

to the front to back size of the interior. However, the maximum
L pressure difference across the floor occurs for the situation when the

surge level is at the bottom of the floor. The pressure differential is
proportional to wave height, wave period, and the entrance opening. It

is inversely proportional to the front to back size and the floor
opening.

Q240.4-12
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In the derivation of the model, conservative assumptions are made and
both the wave characteristics and intake structure dimensions are
incorporated into the model. Consequently, the results from the model
simulation are considered conservative and adequate in describing the
flow inside the intake structure.

5. REFERENCES

1. Department of the Army, Corps of Engineers. Shore Protection
Manual, Coastal Engineering Research Center. 1973.

2. Beckett and Hunt. Numerical Calculations and Algorithms. McGraw-
Hill Book Company, New York. 1967.
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l
NRC Letter: May 3, 1983

Question No. Q240.5 (Sections 2.4.5, 3.4.1.1; SRP 2.4.5)

Provide details of your analysis leading to your estimate of the
maximum water level within the intake structure during the postulated
PMM. Discuss (including appropriate references) the applicability of
the method you used (i.e., the pressure response factor to reduce the
estimated pressure of the non-breaking wave or clapotis) in

,
'

determining maximum water level within the intake structures. An-

alternate approach would be to utilize the design stillwater level of
19.7 feet MSL and the elevation of the orbital center of the
16.2 foot design wave (clapotis) for a range of peak spectural wave
periods, T . The wave period associated with any fully developedp

height can range up to about 1.35 T,. Using this procedure, wewave
calculate the water level elevation within the intake structure as
24.7 feet MSL for T, = 9.0 seconds and 26.2 feet MSL for 1.35 T, =
12 seconds. Either design for a maximum water level of 26.2 feet MSL
within the intake structure or justify, including details of youri

analysis, a lower elevation.

Responses
;

:

| A numerical model called the " Intake Surge Model" was used for
estimating water levels and pumphouse floor pressures within the
intake structure. The theory and application of the Intake Surge
Model is described in the response to NRC Question 240.4(a). That

' response shows that the maximum interior water level computed for the
PMH surge and wave parameters is 24.8 feet msl. The intake structure
has 2 foot concrete walls in the service water cubicle to an
elevation of 39.0 feet and is watertight to an elevation of 25.5 feet
msl. The NRC calculated interior water level is 26.2 feet msl or
0.7 feet above the present design water level. The percentage-

' difference between the two water levels is 2.7. By the criteria
stated in Section 2.4.2 (NUREG-0800) of the Standard Review Plan, the

' 25.5 foot water level is acceptable because it is within 5 percent of
the NRC's 26.2 foot water level.

|

,

!

|

( Q240.5-1

:
i

.-_.y-. - - _ _ _. . _ . . ,,.,_._m..._.._._.._,r..__, m,_,~..y_ _ , ..,,..,._..,m., y.,, --.-m, , , - , . _ _ ._ _ _m,...,_



MNPS-3 FSAR

NRC Letter: May 3, 1983

j Question No. Q240.6 (Section 2.4.10, SRP 2.4.10)

Discuss the vulnerability of buried safety related electrical ar.d
service water conduits to exposure by wave induced erosion when water
levels including associated wave action exceed el 14.0 ft MSL.

Response:

The buried safety related electrical ductlines and service water
conduits run from behind the intake structure to the plant area. The
layout 'of the ductlines and conduits is shown in Figure Q240.6-1. The
elevationr, of the top of the ductlines and conduits at different
locations and the ground surface contour lines are also shown in Figure
Q240.6-1.

i

The top of the electrical ductlines is at elevation 12 feet-4 inches msl
directly behind the intake structure. The ductlines slope downward to
an elevation of 2 feet-7 inches msl ner.r a manhole at about 300 feet
behind the intake structure, then slope upward to an elevation of'

14 feet-0 inch msl next to the turbine building. The top of the service
'

water conduits slopes gently upward from 5 feet-9 inches msl at the
intake structure to elevation 7 feet-0 inch at the turbine building.

Figures 2.4-18 through 21 of the FSAR show that waves arriving at the
intake structure will be approximately perpendicular to the shoreline by
wave refraction. Therefore, the area directly behind the intake
structure will be shielded from direct wave attack. Those waves that
can reach the area behind the intake structure will be drastically
reduced by wave diffraction. In addition, Figure Q240.6-1 shows that
the retaining wall on the west side of the intake structure, the area-

around the intake structure, and the seawall between the Units 2 and 3
; intake structures are all approximately at elevation 14 feet msl. The

topograph will'1imit the maximum wave height to pass the seawall by
breaker height control to be below 4.4 feet, at the maximum still water

| level of 19.7 inches ms1. The combination of breaker height control and
'

wave diffraction will further reduce the average height reaching the
area where the ductlines and conduits are located. For the area
directly behind the intake structure where the ductlines are very close,

! to the ground surface, the ductlines and conduits are protected from
wave action by the intake structure. For the area further behind the

,

intake structure, the ductlines and conduits are buried deep under the'

ground surface. The limited wave height there and the depth the
ductlines and conduits are buried show that there is no chance that the;

; ductlines and conduits will be exposed by wave induced erosion. In
addition the ductlines and conduits are all enclosed in Category I
reinforced concrete encasements. Consequently, the buried safety
related electrical ductlines and service water conduits are well,

protected from being exposed to wave induced erosion when water levels
including associated wave action exceed elevation 14 feet msl.

i
t

' Q240.6-1
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NRC Letter: May 3, 1983
,

Question No. Q240.7 (Section 2.4.10, SRP 2.4.10)

Discuss measures taken to prevent wave scour of erodable soil behind the
seawall and around the circulating and service water.pumphouse.

Response

Control of erosion in the vicinity of the intake structure has been
provided as shown in Figure Q240.6-1. The shore line between the Unit 2
and the Unit 3 intake structures is protected with a seawall to
elevation 14.0 feet msl and the grade at the east end of the structure
is paved with a concrete slab at elevation 14.5 feet ms1. The west end
of the Unit 3 intake structure is protected with a retaining wall to
elevation 14.5 feet msl. Further west of the retaining wall, the slope

!'

is protected with rip rap to elevation 14.0 feet msl. These structures
will dissipate most of the wave energy and provide effective erosion
protection to the intake structure. Behind the seawall and the
retaining wall, no special measure for preventing wave induced erosion
is provided because the wave induced erosion in this area is expected to
be minimal.

,

.

O

v

i
|
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NRC Letter: May 3 1983

Question No. Q240.8 (Section 2.4.13, SRP 2.4.13)

You state that you have determined the coefficient of permeability or
hydraulic conductivity, k, for soil samples from the site. The values
given for beach sand (1.3 x 10-4 to 1.7 x 10-4 cm/sec) and backfill
(1.7 x 10-4 to 3.4 x 10-4 cm/sec), however, appear to be at least two
orders of magnitude lower than average values for the materials
described. Provide detailed descriptions of the tests performed.
Discuss the apparent discrepancy between the results and the values for

similar materials (medium beach sand) cited in the literature (see,
e.g., " Groundwater Hydrology" by D.K. Todd).

Response:

The results of the permeability tests are used to analyze the effects of
an accidental release of liquid waste onsite. As discussed in FSAR
Section 2.4.13.3, liquid released from the boron recovery tank would
tend to flow toward Long Island Sound through the most permeable soil
section, which has been postulated as the circulating and service water
pipeline trench. The length of this probable seepage path is 1230 feet.

The lines are founded on basal and ablation till from the vicinity of
the boron recovery tank to approximately 150 feet from Long Island Sound
(FSAR Section 2.4.13.3 and Figure 2.5.4-52, (Geologic profile I-I"").
This condition exists for approximately 88 percent of the probable
seepage path. The very dense, well graded till materials (FSAR
Sections 2.5.4.2.4 ar.d 2.5.4.2.5) are assumed to have a lower

permeability than the backfill placed in the pipe trench. The
permeability coefficient of the backfill, as determined by laboratory
tests, is 1.6 x 10-4 to 4.0 x 10-4 cm/sec. (Table Q240.8-1).

For the remaining 12 percent of the postulated seepage path, the pipes
~

are underlain by beach and outwash sand consisting of silty sand, well
to poorly graded sand, and gravelly sand (FSAR Figure 2.5.4-30, depths
of 0 to 20 feet). The permeability of these sands ranges from
1.2 x 10-4 to 2.7 x 10-3 cm/sec (Table Q240.8-1).

The values of permeability reported in FSAR Section 2.4.13.3 were
obtained from constant head laboratory permeability tests on sand and
structural backfill performed in 1979. The " beach sand" tested is
actually medium to fine glacial outwash sand from the vicinity of the
pumphouse. The grain size curve of this sample is shown in
Figure Q240.8-1. The sand was compacted to approximately the in situ
density based on results from undisturbed samples obtained from boring
P-7 in the pumphouse area. In situ densities are reported in Table 2 of

ESAR Appendix 2.5F.

The structural backfill samples were tested after grain sizes larger
than the No. 4 sieve were removed. The backfill test specimens were
compated to an average dry density of 129.1 pcf, corresponding to

Q240.8-1
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approximately 95 percent of the maximum dry density previously

determined and reported in FSAR Appendix 2.5M.

The samples of sand and structural backfill were saturated using a back
pressure of 80 to 95 psi before running the permeability tests. Two
series of constant head permeability tests were performed on each
compacted specimen. Average values of the coefficient of permeability
ranged from 1.3 x 10-4 to 1.7 x 10-4 cm/sec for the outwash sand and

,

from 1.7 x 10-4 to 3.2 x 10-4 cm/sec for backfill.'

i Additional laboratory and field in situ permeability tests were
performed in 1983 in order to verify the previous results. A summary of
all tests performed is presented in Table Q240.8-1. Two field
permeability tests (PT-1 and PT-2) were performed on the unsaturated,
moist, outwash sand within the pumphouse cofferdam. The test locations,
which were approximately 20 feet apart, are 110 feet west of the-

; circulating and service water pumphouse. These field falling head tests
were performed in accordance with U.S. Bureau of Reclamation procedure1

E-18 (1974) by manually inserting a 4.5 foot length of nominal 2
1/2 inch diameter PVC pipe approximately 1 foot into the soil to
elevation -11 feet, excavating the soil, filling the pipe with water,
and measuring the rate of water overflow. Permeability values obtained
from the field tests were 8.6 x 101 4 cm/sec for PT-1 and
2.7 x 10-3 cm/sec for PT-2.

Two samples of outwash sand obtained at the location and elevation of
the field test and a bag sample of structural backfill were taken to thej ,

; laboratory where falling head permeability tests were performed. Grain
size curves of the samples tested are presented in Figure Q240.8-1.
From the curves it can be seen that sample PT-2 and the originally
tested " beach sand" have a nearly identical grain size distribution.
Both have less than 4 percent passing the No. 200 sieve. Sample PT-1 is
coarser than these samples, but contains 9.1 percent passing the No. 200
sieve.

Laboratory falling head tests were performed on samples PT-1 and PT-2.
Both samples contain appreciable amounts of mica with PT-2 containing a

greater amount than PT-1. The sand was compacted to an average dry
density of 100 pcf which is slightly greater than the average in situ
density of 95 pcf. The average permeability values for the two series
of tests were 9.1 x 10-4 cm/sec for PT-1 and 4.4 x 10-4 cm/sec for PT-2.

The minus No. 4 sieve fraction of the structural backfill sample was

compacted to a dry density of 123.0 pcf. The falling head tests
resulted in an average permeability of 2.9 x 10-4 cm/sec for the
compacted backfill. This is within the range of 1.7 x 10-4 cm/sec to
3.2 x 10-4 cm/sec obtained from the previous constant head tests.

The permeability values obtained from all the tests fall within the
range predicted for very fine sands (Terzahi and Peck). As can be seen
on Figure Q240.8-1, structural backfill contains 9.3 percent fines and
PT-1 contains 9.1 percent fines. Jines tend to decrease permeability
even when present in relatively small percentages.

Q240.8-2
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In order to simplify the seepage analysis, a single coefficient of
permeability was used for the backfill and beach and outwash sands. The
value of 10-3 cm/sec used is higher than the permeability coefficients
obtained from tests on the backfill, and near the upper end of the range
of values obtained from tests on the sands. Thus, a permeability
coefficient of 10-3 cm/sec is conservative for this analysis.

Reference

Farth !!anual. U.S. Department of the Interior, Bureau of Reclamation,
Second Edition. U.S. Government Printing Office, Washington,
D.C., 1974.

!
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NRC Letter: May 3, 1983
:

Question No. Q241.1 (Sections 2.5.4.2.4 and 2.5.4.5.1 and SRP
Section 2.5.4)

Subsurface Profiles

You have stated in Section 2.5.4 of the FSAR that some sections of
the circulating water discharge tunnel and service water intake lines
are founded on soil. Please identify those sections on a site plan
and provide cross-sections along soil supported sections of discharge
tunnel and intake lines. On those cross-sections,. subsurface

profiles disclosed by exploratory borings and foundation excavation
should be presented. If compacted fill was used to raise the
foundation levels, the extent of the fill should be identified and
the results of the field moisture and density tests should be
provided.

Response:

Refer to revised FSAR Sections 2.5.4.2 and 2.5.4.5 for the response
to this question.

-Q241.1-1
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NRC Lettera May 3, 1983

Question No. Q241.3 (Section 2.5.4.5.2 and SRP Section 2.5.4)

Structural Backfill

You have stated in the FSAR that the structural backfill was used to
support the control building and diesel generator enclosure building.
Provide plan views and cross-sections showing the extent of the fill
placed and the subsurface conditions. Identify the source of the
backfill materials used for these buildings and provide the backfill
compaction test results obtained during construction.

Response:

Refer to revised FSAR Section 2.5.4.5.2 for the response to this

question.

Q241.3-1

._._ _ _ , . _ . . __-
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NRC Letter: May 3, 1983

Question No. Q241.4 (Sections 2.5.4.7, 3.7.1.4, 3.7.2.4, and SRP

Section 2.5.4)

Soil-Structure Interaction

You have stated that soil-structure interaction analyses were
performed for control building and emergency generator enclosure.
Identify the subsurface layers and their material properties used in
your analyses. Provide and discuss the results of your analyses.

Response:

Refer to revised FSAR Section 2.5.4.7 for the response to this
question.

Q241.4-1
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NRC Letter: May 3, 1983
$

E

Question No. Q241.5 (Section 2.5.4.7 and SRP Section 2.5.4)

| Concrete Encasement

You have reported that the service water intake pipes between the
circulating and service water pumphouse and main plant area are
embedded in a rectangular concrete encasement. Provide the sectional
profiles and details about the concrete encasement. Also, provide
the results of compaction tests performed along the intake pipes.

' Response:
,

? See attached Figure Q241.5-1 for the typical cross section and
I details for that portion of the service water intake pipe encasement

between the circulating and service water pumphouse and the main
plant area.

I
! The top of concrete elevation varies between elevation

5 feet-9 inches at the circulating and service water pumphouse and

i elevation 7 feet-0 inches approximately 50 feet west of the turbine .

'

| building.
!

Results of compaction tests are given in response to NRC,

'

Question 241.1.

i

:

i

I

i
t

i

l
r

[
'

Q241.5-1
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NRC Letter: May 3, 1983

Question No. Q241.7 (Section 2.5.4.8.3 and SRP Section 2.5.4)

Dynamic Response Analysis of Beach Sand

Based on FSAR Figure 2.5.4-35, the thickness of beach sands varies
from a few feet to about 50 feet and the thickness of basal till is
also variable. In view of this variation of profile, justify that
the one dimensional computer program SHAKE is suitable for analyzing

,

| the dynamic response of the shorefront sand deposits. Identify the
location of the idealized profile used in the analyses. Substantiate
the assumption that the groundwater is 10 feet below the ground
surface using field monitoring results.

Provide the bases for not using artificial time history conforming to
i R.G. 1.60 design response spectra in your dynamic response analyses

of beach sands.

* Response:

!
The stratigraphic profiles shown in FSAR Figure 2.5.4-35 show the
extent and thickness of the beach and outwash sands, which are found
in the vicinity of the circulating and service water pump 5ouse. The
idealized profile described in Section 2.5.4.8.3.1, which consists of
40 feet of sand overlying 4 feet of basal till and bedrock, was
developed from information from this figure. The criteria used to
select the idealized profile were first, that it would lead to a
representative but conservative estimate of earthquake-induced shear
stresses and second, that it is appropriate for the area where
liquefaction effects would be most serious. The idealized profile
most closely models the areas south and west of the structure.

' The computer program SHAKE was used to analyze the dynamic response
of the beach and glacial outwash sands. SHAKE analyses performed

I using profiles containing 20, 30, and 40 feet of sand confirm that

the profile described in FSAR Section 2.5.4.8.3.1 was conservative
because it produced the highest shear stresses.

The groundwater level assumed in the liquefaction analyses was based
1 on records of groundwater observations presented in FSAR

Figures 2.5.4-37 and 2.5.4-38. Information which supplements this
data includes January 1972 readings from Boring 316, located

approximately 250 feet north of the pumphouse. Water elevations in
the borehole ranged from 6.4 to 8.0 feet (msl). Also, visual
observations of seepage at the land side face of the excavation for3

the circulating and service water pumphouse revealed that seepage
emerged at an elevation approximately at sea level.

The ground surface on shore in the area underlain by the 40 feet
,
- thickness of outwash and beach sand is at elevation 14 feet. The

contours shown in Figure 2.5.4-37 indicate that groundwater levels in
this area range from less than elevation +6 to elevation 0 msl. Thei

*

Q241.7-1
!
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J

water depth of 10 feet assigned to the idealized profile corresponds'

to elevation 4 feet. This groundwater level is appropriate.
4

An artificial time history was not used in the liquefaction analyses
for the beach and glacial .outwash sands. Rather, actual strong
motion records from three rock sites were used with the program SHAKE

,

to compute the dynamic response of the soil. Artificial time
histories can be inappropriate for liquefaction analyses because they
often include inappropriate frequency and energy content, which

'
. results in an overestimation of soil moduli reduction with increasing

,

strain levels.

1

,

f
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i
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|

|

>
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|
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|

i
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Q241.7-2
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NRC Letter: May 3, 1983

Question No. Q241.8 (Section 2.5.4.8.3 and SRP Section 2.5.4)

Liquefaction Analysis of Beach Sand

Discuss the assumptions used in your liquefaction analysis of beach
sand about the possible pore pressure build-up and the potential
strength reduction under seismic shaking. Also, discuss the after
earthquake effects, slope instability and lateral movements, on beach
sand.4

Response:

The analysis used to evaluate the liquefaction potential of the beach
and outwash sands is one which compares the cyclic shear stresses
induced by the earthquake to the cyclic shear stresses required to<

cause liquefaction. The cyclic shear stresses caused by the
earthquake were computed by a ground response analysis that neglects
the pore pressure buildup that occurs as the earthquake progresses.
According to Seed (1979), the effects of the pore pressure buildup on
the computed stresses in a soil deposit are, in general, not

,

i particularly significant up to the onset of cyclic mobility or
liquefaction if it occurs. Thus, reasonable evaluations can usually
be made by methods that do not take these pore pressures into

j account, although in some cases this may lead to somewhat
conservative results.>

\
r
' The analysis summarized in FSAR Section 2.5.4.8.3.2 shows that the

minimum factor of safety against liquefaction is greater than 1.1
during the SSE. Thus, neglecting the effect of pore pressure buildup
in the liquefaction analysis should not significantly affect the
calculated shear stresses induced by the SSE. The cyclic shear
stresses required to cause liquefaction were computed using the
results of the cyclic shear tests described in FSAR Appendix 2.5G.

|
By their nature, these tests incorporate the effect of pore pressure

j buildup on the strength of the soil.

The effect of pore pressure buildup on slope stability and lateral
movement is addressed in the response to NRC Question 241.18.

Reference

Seed, H.B. Soil Liquefaction and Cyclic Ground Mobility Evaluation
for Level Ground During Earthquakes. ASCE, Journal of the
Geothechnical Engineering Division, Vol. 105, GT2, 1979.

!

Q241.8-1
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NRC Letter: May 3, 1983

Question No. Q241.9 (Section 2.5.4.8.3 and SRP Section 2.5.4)

Equivalent Stress Cycles

Provide the bases for assuming that the irregular shear stress time
history of the SSE can be represented by five uniform cycles of
loading.

.

Response:

Refer to revised FSAR Section 2.5.4.8.3.2 for the response to this
question.

d

!

:
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i

i

Q241.9-1,
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NRC Letter: May 3, 1983

Question No. Q241.10 (Section 2.5.4.8.3 and SRP Section 2.5.4)

Liquefaction Potential

You have stated that the standard penetration resistance data have
been used in assessing liquefaction potential. Since the standard
penetration resistance depends on many factors, i.e., drill rig type,
hammer type, the fall height, the number of turns around the cathead
and operator characteristics, provide those information and other
relevant information associated with the data cited in the FSAR.
Discuss the effects of these parameters on your SPT test data and
their influence on liquefaction potential evaluation results.

Response

Standard penetration tests made in the beach and glacial outwash
sands were conducted in strict accordance with ASTM D1586. Samplers
were advanced with a drive weight assembly consisting of a 140 lb
weight, a driving head, and a guide which permitted a free fall of
30 inches. Care was taken to ensure that the energy of the free fall
weight was not reduced by friction between the drive weight and the
guides. The number of turns around the cathead was not recorded but
it is highly unlikely that it exceeded three.

Skid rigs were used to drill the boreholes in the area of the
circulating and service water pumphouse. Engineers and/cr geologists
inspected the SPT testing and sampling to ensure that these were
conducted in accordance with the specification and that information
of consistently high quality was obtained.

.

Even though all efforts were made to ensure very high quality SPT
data, it is recognized that empirical correlations may be based on
information which had been less rigorously collected. However, these

| relationships do serve a useful purpose as the factors which
'

influence SPT results also influence liquefaction. The variability
in published blow count correlation data has been accounted for, in
part, in the liquefaction analyses performed at the site by
calculating a safety factor for the mean N value less one standard

1
I deviation. This approach to liquefaction analyses (using blow count
; correlations) is a conservative method of accounting for

inconsistencies in the SPT test.

I
r

:

|

l

Q241.10-1
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NRC Letter: May 3, 1983

Question No. Q241.13 (Section 2.5.4.10 and SRP Section 2.5.4)

Bearing Capacity

Provide the results of your ultimate bearing capacity calculations
shown in Table 2.5.4-14 of the FSAR and demonstrate that the minimum
safety factor for the allowable bearing capacity exceeds three. Also
provide bearing capacity evaluation for the discharge tunnel and
pumphouse.

Response:

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

f

f

Q241.13-1
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NRC Letter: May 3, 1983

Question No. Q.?41,15 (Sections 2.5.4.10, 2.5.4.13, and SRP
Section 2.5.4)

Settlement Records

Provide settlement monitoring records for the control, fuel, waste
disposal, and emergency diesel generator enclosure buildings.

Response:

Refer to revised FSAR Sections 2.5.4.10.2 and 2.5.4.13 for the
response to this question.

! Q241.15-1

i
;
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NRC Letter: May 3, 1983

Question No. Q241.17 (Sections 2.5.4.12, 2.5.4.13, and 2.5.5.1 and
SRP Section 2.5.4)

Ring Beam
i

You have stated that a reinforced concrete ring beam was placed in
the annular space between the excavation face and the containment
exterior wall to stabilize the wedges. Provide the criteria and
bases used for the ring beam design.

Response:

The criteria and basis used for the ring beam design are contained in
FSAR Sections 2.5.5.1.2 and 2.5.5.2.2.

|
!.
|

|
!

!"

;

Q241.17-1
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NRC Letter: May 3, 1983

Question No. Q241.18 (Sections 2.5.5.1, 2.5.5.2, and SRP Section

2.5.5)

Dynamic Slope Stability

You state that the computer program LEASE II was used to analyze the
stability of shoreline slope and an undrained shear strength of 0
equals 20 degrees and C equals 1,200 psf used for beach sands.
Provide the bases for justifying the use of this shear strength for
beach sands. Provide a summary of all dynamic soil properties used
in the dynamic analyses. Justify the groundwater conditions used in

i the analyses.

Discuss the possibility of strength loss of beach sands resulting
from earthquake shaking and post-earthquake failure potential.

Response:

Refer to revised FSAR Section 2.5.5 for the response to this
question.

|

I

''
,

,

Q241.18-1
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NRC Letter: !!ay 3,1983

Question No. Q241.19 (Appendix F, Section 3.2, and SRP Section 2.5.5)

Final Moisture Contents

Provide final moisture contents of the soil samples used for cyclic
triaxial, and resonant column tests (Tables 2 and 3).

Response:

Final moisture contents of the beach sand and glacial outwash sand
samples used for cyclic triaxial and resonant column tests were
calculated from data provided in FSAR Appendix 2.5F. A summary table
of the calculated water contents at the end of consolidation appears
below.

Effective
Consolidation Water Content

Boring Sample and Pressure after Consol.
No. Section No. Kg/cm2 wg

P-3 UP3C 0.5 26.4
P-3 UP4B 0.5 35.9
P-3 UP4B 1.0 35.6
P-3 UP4C 1.0 32.7
P-4 UPIB 0.5 35.9
P-4 UPIB 1.0 35.4
P-4 UPIB 2.0 34.4
P-7 UPlc 1.0 21.4
P-7 UP2B 0.5 33.2
P-7 UP3B 0.5 33.8
P-7 UP3B 1.0 32.8
P-7 UP3B 2.0 32.1
P-7 UP3C 1.0 31.7
P-8 UPlc 0.5 25.9

i

Q241.19-1

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



. _ _ . -.

MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q241.20 (Appendix F, Section 3.3, and SRP Section 2.5.5)

Grain Size Tests

You have presented Lee & Fitton and Kishida's liquefaction envelopes
on Figure 2.5.4-30 of the FSAR. Compare the results of your grain
size test data on beach sands with these envelopes. Provide the
results of your comparison on a figure and discuss these results as
they affect the liquefaction potential evaluation of beach sands.

Response:

Refer to revised FSAR Section 2.5.4.8.3 for the response to this
question.

T

:

I
I

i

,

1

i

|

|
Q241.20-1
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NRC Letter: May 3, 1983

Question No. Q250.2 (Section 5.2.4 and 6.6)

To complete our review, we will require the following information

(1) A preservice inspection plan

(2) All requests for relief with a supporting technical justification

(3) An inservice inspection plan submitted six months after licensing

Responsen

(1) The Class 1 Preservice Inspection Plan was submitted June 1983.
See response to Question 250.1, submitted as part of the request
for additional information that resulted from the Acceptance
Review dated March 31, 1983.

The Class 2 and 3 PSI Plan will be submitted by January 1, 1984.

(2) Relief requests cannot be submitted until field examinations have
been conducted. It is anticipated that relief requests will be
submitted within thirty (30) days after completion of the PSI
exams.

(3) NUSCo will submit the Inservice Inspection Plan for MP3
approximately 6 months before commercial operation.

1

5
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NRC Letter: May 3, 1983

Question No. Q250.3 (Section 5.2.4)

Plans for preservice and inservice examinations of the reactor
pressure vessel welds should address the degree of comp 3h.nce with
Regulatory Guide 1.150, Rev. 1, as required by Generic Letter 83-15,
dated March 23, 1983.

Response:

It is NUSCo's intention to comply with the requirements of Regulatory
Guide 1.150, Revision 1, as it is presented herein by Westinghouse
Electric Corporation. Westinghouse has been selected to perform the
Preservice Inspection of the Millstone Unit 3 vessel and NUSCo
intends to utilize the Westinghouse Recommended Position on USNRC
Regulatory Guide 1.150.

i

i

!

|

I

l

;

!

!
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NRC Letter: May 3, 1983

Question No. Q250.4 (Section 6.6)

Section 6.6.3 of the Millstone 3 Nuclear Power Station FSAR
references ASME Code Section XI, Winter 1975 Addenda, and Paragraph
IWA-2200 of the Summer 1976 Addenda which has not been referenced in
10CFR50.55a(b). Note that 10CFR50.55a(b) states that when applying
the 1974 ASME Section XI Code Edition, only the Addenda through
Summer 1975 may be used.

If Appendix III is used it must be used in conjunction with Summer
1978 Addenda or later Addenda as referenced by 10CFR50.55a(b).

When using Appendix III of Section XI for preservice or inservice
examination of either ferritic or austenitic piping welds the
following should be incorporated:

A. Any crack-like indication, regardless of amplitude,
discovered during examination of piping welds or adjacent
base metal materials should be recorded and investigated by
a Level II or Level III examiner to the extent necessary to
determine the shape, identity, and location of the
reflector.

B. The owner should evaluate and take corrective action for the
disposition of any indication investigated and found to be
other than geometrical or metallurgical in nature.

In later editions of the ASME Code, Appendix III of Section XI is
specified for ferritic piping welds. If this requirement is not
applicable (for example, for austenitic piping welds), ultrasonic
examination is required to be conducted in accordance with the
applicable requirements of Article 5 of Section V, as amended by
IWA-2232. Discuss the criteria for applying Article 5 of Section 5,
as amended by IWS-2232. Provide a technical justification for any
alternatives used such as Section XI, Appendix III, Supplement 7, for
austenitic piping welds and discuss the following:

A. All modifications permitted by Supplement 7.

B. Methods of ensuring adequate examination sensitivity over
the required examination volume.;

l

C. Methods of qualifying the procedures for examination through
i the weld (if complete examination is to be considered for

| examinations conducted with only one side access).
1

Response to Part 1:

Incorporation of this statement into NUSCo's procedures will create
;

inconsistent data as each examiner performing an exam would utilize
discretion for the determination of crack like responses from non

Q250.4-1
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crack like responses. The Applicant believes the recording of
indications 50 percent of DAC or greater will generate consistent and
more meaningful data.

The in-house Level III examiner reviews all indications for code
compliance and evaluates ultrasonic indications for size and nature
as part of the program.

Response to Part 2:

For austenitic materials, NUSCo utilizes 10 percent T notches, and
procedures allow the use of other angles and transducer frequencies
to assure adequate coverage and penetration of the weld required
volume.

For all austenitic piping welds, a procedure developed for IGSCC
detection and recording will be utilized. This procedure has
demonstrated adequate sensitivity through the weld and through the
entire examination volume at the Battelle Columbus exercises
witnessed and judged by NRC officials. NUSco has removed those
references to the IGSCC portion of this procedure without changing
the calibration sensitivity requirements.

|
|
|

l

I

i
!

l
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NRC Letter: May 3, 1983

Question No. Q250.5 (Sections 5.2.4 and 6.6);

! FSAR Sections 5.2.4 and 6.6 state that the "preservice/ inservice
inspection program has been developed using the criteria of the ASME
Code, Section XI, 1974 Edition, Summer 1975 Addenda along with
existing construction drawings as they are issued. A PSI /ISI program
will be finalized and submitted to the NRC pursuant to 10CFR Part 50,

j at which time relief requests will be identified as necessary."

3 Indicate the anticipated date for submittal of this information and

: all requests for relief from impractical examinations. The
Preservice Inspection Program should include the following'

information:

A. For ASME Code Class 1 and 2 components, provide a table4
'

similar to IWE-2600 and IWC-2600 confirming that either the
, entire Section XI preservice examination was performed on

the component or relief is requested with a technical
justification supporting the request.

'
B. Where relief is requested for pressure retaining welds in

the reactor vessel, identify the specific welds that did
not receive a 100% preservice ultrasonic examination and
estimate the extent of the examination that was performed.

| C. Where relief is requested for piping system welds
! (Examination Category B-J, C-F, and C-G), provide a list of

the specific welds that did not receive a complete Section
4 XI preservice examination including drawing or isometric

identification number, system, weld number, and physical
configuration; e.g. , pipe-to-nozzle weld, etc. Estimate the

! extent of the preservice examination that was performed.
When the volumetric examination was performed from one side'

of the weld, discuss whether the entire weld volume and the
' heat r.ffected zone (HAZ) and base metal on the far side of

the weld were examined. State the primary reason that a
specific examination is impratical; e.g., support or

component restricts access, fitting prevents adequate
ultrasonic coupling on one side, component-to-component weld
prevents ultrasonic examination, etc. Indicate any

;

; alternative or supplemental examination performed and
| method (s) of fabrication examination.
I:

Detailed guidelines for the preparation and contents of relief
| requests are attached as Appendix A to these questions.
|

| Response:
|

Refer to the response to NRC Question 250.2 for the response to this
question.

1

Q250.5-1
|
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NRC Letter: Hay 3, 1983

Question No. Q250,6 (Section 6.6)

Clarify the statement in the Millstone FSAR Section 6.6, Augmented
Inservice Inspection to Protect Against Postulated Piping Failures,
which statec " Welds in certain portions of high energy fluid system
piping will receive supplemental examination."

High energy lines within the " break exclusion" of the containment
penetration area, whether encased in guard pipes or not, must receive
augmented preservice/ inservice examination regardless of the
requirements of Section XI of the ASME Code as discussed in SRP 3.6.1
and 3.6.2. However, high energy lines meeting the " modified break
exclusion region" criteria need not be subjected to augmented
preservice/ inservice examination. The " modified break exclusion
region" criteria may be applied in those special cases in which guard
pipes are necessary, and it has been demonstrated to the satisfaction
of the NRC that access to perform an examination is extremely
difficult to achieve. In such atc 7 the examination requirements may
be eliminated provided the guard pipe is designed for the full
dynamic effects of a longitudinal or circumferential break of the
enclosed process pipe including jet impingement, pipe whip ir.p ac t ,
and environmental effects.

If the high energy fluid system piping does not meet the " modified
break exclusion region" criteria, submit the required augmented
preservice/ inservice examination program for this piping.

,

Confirm that high energy fluid system piping between containment
isolation valves will receive an augmented examination as follows:

A. Protective measures, structures, and guard pipes should not
prevent the access required to conduct the inservice examination
specified in the ASME Code, Section XI.

B. For those portions of high energy fluid system piping between
containment isolation valves, the extent of inservice examination
completed during each inspection interval (ASME Code Section XI)
should provide 100 percent volumetric examination of
circumferential and longitudinal pipe welds within the boundary

|

I of these portions of piping.

C. For those portions of high energy fluid system piping enclosed in
guard pipes, inspection ports should be provided in the guard
pipes to permit the required examination of circumferential pipe
welds. Inspection ports should not be located in that portion of
the guard pipe passing through the annulus of dual barrier
containment structures.

D. For those items requiring ISI, a baseline or preservice
examination for establishing the integrity of the original
condition is also required by the ASME Code.

|

Q250.6-1
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Confirm that the augmented examination for high energy system piping
is maintained throughout the entire piping system up to the outboard
restraint. If the restraint is located at the isolation valve, a
classification change at the valve interface is acceptable.

Confinn that welds between outboard containment isolation valves and
piping restraints are included in the PSI and ISI program plan as
required.

Response:

High energy fluid system piping will receive augmented inspection per
the requirements of SRP 6.6, Paragraph II.7.

The areas subject to examination are defined in accordance with
Examination Category C-F for Class 2 piping welds in Article IWC-2000
of the 1980 Edition, Winter 1980 Addenda of Section XI. The 4 inch
diameter piping exemption allowed by Section XI hac been utilized in
development of the SRP 6.6 compliance program.

Table Q250.6-1 highlights the program to be implemented during PSI
for meeting SRP 6.6, Paragraph II.7 requirements.

In the case where there are no isolation valves inside containment
(MSS and FWA Systems), the SRP 6.6 augmented inspection extends from
the penetration inboard to the first rigid restraint.

Refer to the descriptive portion of the MP3 Inspection Plan
Section II for further clarification.

:

I

,

|

|

|
|

l

|

Q250.6-2
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TABLE Q250.6-1

PRESERVICE INSPECTION ZONES

System Zones

Main Steam 57, 53, 59, and 60
61, 62, 63, and 64

Main Feedwater 65, 66, 67, and 68
69, 70, 71, and 72

Safety Injection 79, 80, and 81

Residual Heat Removal 82, 84, and 87

i

i

!

|
|
|

|

I

I

l
1 of 1

I

|
i

._ - - . _ . _ _ . . . _ . . _ - _ _ . . . . _ _ . . . _ _ _ _ _ .. . _ _ . , _ . _ _ . . _ . . , . _ _ . _ _ _ , , . , , _ , _ _ _ , _ _ _ . . _ , _



HNPS-3 FSARy

NRC Letter: May 3, 1983

Question No. Q250.7 (Section 5.4.2.2)

Confirm that you will comply with NUREG-0452, Rev. 4, Standard
Technical Specification, which states that the PSI will be performed
on 100 percent of the length of all tubes. This supersedes the
guidance in Regulatory Guide 1.83 Rev. 1.

Response

NUSCo t.'ill comply with NUREG-0452, Rev. 4, Standard Technical
Specification, in that preservice (PSI) eddy current testing (ECT)
will be performed on 100 percent of the length of all steam generator
tubing after completion of the system primary and secondary
liydrotes t.

!

|

|

!
<

|

|

,

|
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NRC Letter: May 3, 1983

Question No. Q260.1 (SRP Section 17.1, 1A5)

Describe the criteria for determining the size of the QA organization (s)
including the inspection staff (s).

Response:

A review of the requirements of the NUSCo organization's quality
assurance / quality control commitments and NUSCo's experience in its
present staffing for three operating nuclear power plants are used in
determing the size of the Quality Assurance organization, including the
inspection staff.

The result of the application of the above criteria determines the
appropriate staff sizes.

|

|

|
l

Q260.1-1
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NRC Letter: May 3, 1983

Question No. Q260.2 (SRP Section 17.2, 1A5 and 17.2.1)

- -- Figure 1.5-of NU-QA-1 identifies onsite and offsite organizational
elements. The figure (per letter of 8/17/82) appears to reflect more
the construction phase than the operations phase. Update the Figure to
include functions such as inspection, test, instrumentation and control,
operations, maintenance for the operations phase of Millstone 3. The
figure shows both Operations QA *and Station Superintendent Millstone as
being offsite. Clarify, identify which positions on the figure are in
the NUSCo organization and which positions are in the hUPOC

organization.

Response:

Functions such as inspection, test, instrumentation and control, and
operations and maintenance for the station organization during the
operations phase of Millstone Unit 3 are described in Section 13.1 of
the FSAR.

NUSCo Operations Quality Assurance is located offsite and reports to the
NUSCo Supervisor, Design and Operations, who in turn reports to the
Manager, Quality Assurance, whose responsibilities are described in
paragraph 1.4.2.1.a of NU-QA-1.

The Station Superintendent is located onsite at the Millstone Unit 3
facility. Figure 1.6 of NU-QA-1 Will be revised to indicate his onsite
location and to indicate which positions are NUSCo or NUPOC.

i

|

|

,

1

|

Q260.2-1
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NRC Letter: May 3, 1983

Question No. Q260.3 (SRP Section 17.1, IB1)

Section 1.3 of NU-QA-1 describes responsibilities for the Millstone 3 QA
program. It states that overall responsibility is assigned to the
Director-Nuclear Engineering and Operations Services. This seems to
conflict with the Policy Statement which says that " corporate authority
is delegated to the NUSCo Manager, Quality Assurance for the preparation
and administration of the Quality Assurance Program." Clarify.
Assigning the overall responsibility for the QA program to the Director-
Nuclear Engineering and Operations Services is acceptable if this
position has no other duties or responsibilities unrelated to QA that
would prevent his full attention to QA matters and has responsibility
for approval of the QA Manual (s). Clarify in the FSAR whether this is
indeed the case.

Response:

Section 1.3 of the Topical Report NU-QA-1 will be revised to agree with
its Policy Statement: "Overall responsibility for the NU Quality
Assurance Program (NUQAP) is assigned to the Manager, Quality
Assurance..."

l
1

o

4

1
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NRC Letter: May 3, 1983

.

Question No. Q260.4 (General)

Clearly differentiate between the authority, duties, and
responsibilities of Operations QA organization under the Manager,
Quality Assurance and the Quality Assurance Supervisor-Millstone
under the Station Superintendent-Millstone.

Response:

The NUSCo Manager, Quality Assurance has the overall responsibility
for the NUSCo Quality Assurance Program, including the operations
phase. These responsibilities include direction of the Quality
Assurance Program; implementation of the policies, plans,
requirements, procedures and audits; and verification to assure
compliance.

The Mtnager, Quality Assurance assigns the NUSCo Supervisor, Design
and Operations Quality Assurance, to assure that the above
responsibilities, when they relate to the operations phase, are being
implemented at the Millstone Unit 3 facility. He performs audits and
other Quality Assurance duties in accordance with NUSCo Quality
Assurance procedures.

The NNEco Quality Assurance Supervisor, under the direct supervision
of the Quality Services Supervisor, is responsible for the first line
verification of implementation of NU-QA-1 at Millstone Unit 3 as
described in applicable Quality Assurance sections of Millstone
Procedures.

Both the Manager, Quality Assurance and the Quality Assurance
Supervisor, Millstone, have equal responsibilities to stop work, to

identify quality problems, to provide solutions, and to verify their
implementation.

4

1
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NRC Letter: May 3, 1983

Question No. Q260.5 (Section 17.1, 1B2)

Identify (by organization) the individuals responsible for the
verification of conformance to requirements and discuss their
independence from the " doers," their training, and their qualification
requirements.

Response:

NUSCo/NNECo Quality Assurance personnel are responsible for the
verification of conformance to Quality Assurance Program requirements.
These personnel are independent of the personnel performing the work
(see NU-QA-1, Figuce 1.6, and Chapter 13 of the FSAR, including figures
and tables, for organizational responsibilities). These verifications
are performed in accordance with approved NUSCo/ Millstone Procedures.
Quality Assurance personnel performing these verifications are trained
and qualified in accordance with regulatory guide commitments listed in
Appendix D of NU-QA-1 and applicable NUSCo/ Millstone Procedures.

t

!

,

,

Q260.5-1
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NRC Letter: May 3, 1983

Question No. Q260.6 (SRP Section 17.1, IB3 and 4)

The last paragraph of 1.4.3.2c of NU-QA-1 enumerates four
responsibilities of the Millstone Quality Assurance Supervisor and his
staff. Identify who (by position title) has the same responsibilities
in the Manager, Quality Assurance's organization. Describe how these
actions are accomplished.

4 Response:

The following supervisors and their staffs report to the KUSco Manager,
Quality Assurance (see Figure 1.6 of NU-QA-1):

1. Supervisor, Design and Operations Quality Assurance
! 2. Supervisor, Construction Quality Assurance
1 3. Supervisor, Procurement Quality Assur0nce
i

These supervisors have the same responsibility as the Millstone Quality
Assurance Supervisor as stated in the last paragraph of 1.4.3.2.C of NU-
QA-1, except that in the case of 1.4.3.2.C.(1), stop work orders
initiated by NUSCo Quality Assurance personnel are delineated in writing
with the concurrence of a NUSCO Supervisor, Quality Assurance and

' approved by the NUSCo Manager, Quality Assurance.

The responsibilities of the NUSCo Quality Assurance Branch personnel are
described in NUSCo implementing Procedures.

|

|
!
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NRC Letter: May 3, 1983

Question No. Q260.7 (SRP Section 17.1, 1BS)
,

; The last sentence of the introducticn of NU-QA-1 states the NUPOC and
NUSCo interrelationship shown in Figure 1.6 " indicates how conflicts are-
resolved." This is not clear. Describe provisions for the resolution
of disputes involving quality arising from a difference of opinion
between QA personnel and other department (engineering, procurement,
manufacturing, operating, etc.) personnel.4

Response:

. The NUSCo Senior Vice President - Nuclear Engineering and Operations has
4

the specific responsibility for the Quality Assurance Program Management
in accordance with the Nuclear Engineering and Operations Policy
Statement, " Quality Assurance Program," and will resolve disputes

j arising from a difference of opinion between Quality Assurance personnel
and other department personnel.

,

8

J

;

!

i

!

i

;

1

i

.
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NRC Letter May 3, 1983

Question No. Q260.8 (SRP Section 17.1, IB6)
.

Describe those provisions which assure that designated QA individuals
are involved in day-to-day plant activities important to safety
(i.e., the QA organization routinely attends and participates in
daily plant work schedule and status meetings to assure they are kept
abreast of day-to-day work assignments throughout the plant and that
there is adequate QA coverage relative to procedural and inspection
controls, acceptance criteria, and QA staffing and qualification of
personnel to carry out QA assignment).

Response:

; The NNECo Quality Assurance organization routinely attends and
participates in daily plant work schedules and status meetings to
assure they are kept aware of day-to-day work assignments throughout
the plant, and that there is adequate Quality Assurance coverage
relative to procedural and inspection control, acceptance criteria,
and Quality Assurance staffing and qualification of personnel to
carry out Quality Assurance assignments for safety related
activities.

!

,

,

|

|
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NRC Letter: May 3, 1983
4

Question No. Q260.9 (SRP Section 17.1, IC1)
1

Describe provisions which assure that implementation of the QA program,
,i- procedures, and instructions is mandatory as stated in Section 2.2.5 of

l NU-QA-1.
i
'

Response:

Policies regarding implementation of the Quality Assurance Program are
addressed in the policy statement of NU-QA-1, and the policy statement
for Quality Assurance and Nuclear Training Programs of the Nuclear
Engineering and Operations Group.

.

i
|

!

|

|

!

;

I

i

Q260.9-1
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i
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NRC Letter: May 3, 1983

Question No. Q260'.10 (SRP Section 17.1, IC2)

Appendix B of NU-QA-1 lists the qualification requirements for the NUSCO
Manager, Quality Assurance. The staff is interested in the
qualification requirements for the position that retains overall
authority and responsibility for the QA program (Ref. Question 260.3).
The qualifications for this position should be established in a position
description which includes the following prerequisites:

a. Management experience through assignments to responsible
positions.

b. Knowledge of QA regulations, policies, practices, and
standards.

c. Experience working in QA related activit;' in reactor design,
construction, or operation or in a similar high technological
industry.

The qualifications for this position should be at least equivalent to
those described in Section 4.4.5 of ANSI /ANS-3.1-1978, " Selection and
Training of Nuclear Power Plant Personnel," as endorsed by the
regulatory positions in Regulatory Guide 1.8. Provide such a commitment
or propose an alternative for staff evaluation.

Response:

NU-QA-1, Section 1.3, will be revised to agree with the policy statement

of NU-QA-1 such that the Manager, Quality Assurance .has overall
responsibility for the NU QA Program (NUQAP). The qualification
requirements for the Manager, Quality Assurance are listed in Appendix B
of the Topical Report and include at least 1 year's experience in a
quality assurance organization.

These requirements are equivalent to those as endorsed by the regulatory
| position in Regulatory Guide 1.8, Rev. 1-R-5/77 listed in Appendix D of

NU-QA-1.

|

l

!
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NRC Letter: May 3, 1983

Question No..Q260.11 (SRP Section 17.1, IC3)

Identify by position title the person responsible for the onsite QA
program. Clarify that this position is free from non-QA duties and can
thus give full attention to assuring that the QA program at the plant
site is being effectively implemented and that it has appropriate
organizational position, responsibilities, and authority to exercise
proper control over the QA program.

Response:

The person responsible for the onsite Construction / Betterment Projects
Quality Assurance Program is the NUSCo, Supervisor, Construction Quality
Assurance, who reports to the NUSCo Manager, Quality Assurance. His
organizational position is indicated on Figure 1.6 of NU-QA-1. His
responsibilities and authority are defined in NUSCo Quality Assurance
Job Descriptions and Procedurer.

The person responsible for the NNECo onsite operations Quality Assurance
Program for Millstone Unit 3 is the NNECo Quality Assurance Supervisor
who reports to the NNECo Quality Services Supervisor. His
organizational position is described in FSAR, Section 13 and in

Millstone Procedures.

Both of the above supervisors have positions which are free from non-
Quality Assurance duties and can give full attention to assure that the
Quality Assurance Program at the plant site is being effectively
implemented and have appropriatc organizational responsibilities and
authority to exercise proper control over the Quality Assurance Program,

t

i

>
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NRC Letter: May 3, 1983

Question No. Q260.12 (SRP Section 17.1, 2Alc)

Describe how the QA program will be applied to the development,
control, and use of computer programs.

Response:

The development, control, and use of computer programs for safety
related activities is conducted in accordance with the requirements
of the NU Quality Assurance Program Topical Report, NU-QA-1, and
implemented by applicable NUSCo quality-related procedures. These
procedures describe methods to control and document computerized
calculations and qualify computer programs.

When outside organizations provide qualified computer programs for
safety related activities, they shall be developed, controlled, and
used in accordance with their approved Quality Assurance programs and
implementing procedures. NUSCc will qualify programs of this type
and those in public domain prior to their acceptance.

,

t
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NRC Letter: May 3, 1983

Question No.'Q260.13 (SRP Section 17.1, 283)

Appendices D and F address commitments to regulations, regulatory-
guides, and ANSI standards. For Millstone 3, add:

a. Appendix A to 10CFR Part 50, General Design Criteria 1
b. 10 CFR Part 50, Section 50.54, Conditions of Licenses

c. 10 CFR Part 50, Section 50,55a, Codes and Standards

d. Regulatory Guide 1.26, Rev. 3 (2/76)
Regulatory Guide 1.29, Rev.3 (9/78)e.

f. BTP ASB 9.5-1 (Fire Protection)

and delete

a. . Regulatory Guide 1.70 ,

b. Draft Regulatory Guide concerning preoperational and startup
test programs.

For systems, components, cnd structures covered by the ASME Code.
Section III (Classes 1, 2 and 3) describe measures which assure that the
QA code requirements are supplemented by the specific guidance addressed
in the regulatory positions of the applicable Regulatory Guides.

Clarify that the QA organization and the necessary technical
organizations determine and identify the extent QA controls are to be
applied -to specific structures, systems, and components. This effort
involves applying a defined graded approach to certain structures,

,
systems, and components in accordance with their importance to safety

! and effects such disciplines as design, procurement, document control,

I inspection tests, special processes, records, audits, and other
! described in 10 CFR Part 50, Appendix B.

Responses

a. Appendix A to 10CFR Part 50, General Design Criteria 1, is
addressed in FSAR Section 3.1.

b. 10CFR Part 50, Section 50.54, Condition of Licenses, will be

added to NU-QA-1, Appendix D.

c. 10CFR Part 50, Section 50.55a, Codes and Standards, is

addressed in FSAR Sections 3.2 and 5.2.1.

d. & Regulatory Guide 1.26, Revision 3 (February 1976) and Regula-
e. tory Guide 1.29, Revision 3 (September 1978) are addressed in

FSAR Section 1.8.

f. The Quality Assurance Program criteria included in Section C of
Appendix A to NRC Branch Technical Position APCSB 9.5-1,
" Guidelines for Fire Protection for Nuclear Power Plants

Q260.13-1
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Docketed Prior to July 1, 1976," (August 23, 1976), will be
applied to the fire protection program (and related hardware)
during the operations phase of Millstone Unit 3.

For systems, components and structures covered, by the ASME Code,
Section III (Classes 1, 2, and 3) the NUSCo/ Millstone Procedures listed
in Appendix C of NU-QA-1 describe the measures taken to assure that the
Quality Assurance Code requirements are supplemented by the specific
guidance addressed in the regulatory positions of the applicable
regulatory guides.

NUSCo/NNEco Quality Assurance organizations and applicable NUSCo/NNECo
Millstone technical organizations jointly determine and identify the
extent Quality Assurance controls are to be applied to safety related
structures, systems, and components, designated as Category I in
Appendix A of NU-QA-1, and in implementing NUSCo/ Millstone Procedures
listed in Appendix C of NU-QA-1. The Quality Assurance controls are in
conformance with the NU Qua.lity Assurance Program Topical Report,
NU-QA-1, requirements which comply with the 18 criteria set forth inc

Appendix B to 10CFR Part 50.

Q260.13-2
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,

NRC Letter: May 3, 1983

Question No. Q260.14 (SRP Section 17.1, 2Cl)

Section 1.2.5.1 and 2.2.6 of NU-QA-1 describe an annual Management QA
Review under the sponsorship of the Senior VP - Nuclear Engineering and
operations. The involvement of the Senior VP - Nuclear Engineering and
Operations should also include frequent contact with the QA program
through reports, meetings, and/or audits. Provide such a commitment or
describe an alternative for staff evaluation.

Response:

The responsibilities of the Senior Vice President - Nuclear Engineering
and Operations relating to the Quality Assurance Program are described
in the Nuclear Engineering and Operations Policies and Procedures
Manual. He has contact with quality assurance activities through the
receipt of various documents such as:

,

1. Weekly progress reports

2. Nuclear Review Board Meeting Notes and other reports

3. Audits related to Millstone nuclear plant operations activities

*

i
,

i

,
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NRC Letter: May 3, 1983

Question No. Q260.15 (SRP Section 17.1, 2D)

Describe provisions which assure that

a. Documentation of formal training and qualification programs
includes the objective, content of the program, attendees,

and date of attendance

b. Proficiency tests are given to those personnel performing
and verifying activities affecting quality, and acceptance
criteria are developed to determine if individuals are
properly trained and qualified

c. Certificates of qualification clearly delineate the specific
functions personnel are qualified to perform and the
criteria used to qualify personnel in each function

Response:

A Nuclear Engineering and Operations Group Policy Statement states
that nuclear training programs shall be developed and implemented to
provide training for all individuals attached to or associated with
NU nuclear facilities. Additional guidance is established in

NUSCo/ Millstone Procedures.

Implementing NUSco/ Millstone Procedures describe the nuclear training
program requirements which assure that:

a. Documentation of formal training and qualification programs
includes the objective, content of the program, attendees,

and date of attendance

b. Proficiency tests are given to those personnel performing
'

and verifying activities affecting quality, and acceptance
criteria are developed to determine if individuals are
properly trained and qualified

c. Certificates of qualification clearly delineate the specific
functions personnel are qualified to perform and the
criteria used to qualify personnel in each function.

Q260.15-1
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NRC Letter: May 3, 1983

4

Question No. Q260.16 (SRP Section 17.2, 17.2.2-2)

Describe provisions for assuring the QA program for operations is
implemented at least 90 days prior to fuel loading.

Response:

The NUSCo Quality Assurance Program for operations is invoked during the
Startup Test Program on systems turned over from construction to NNECo
control. This program is in accordance with the NUSCo Quality Assurance
Topical Report (NU-QA-1) and the Millstone Unit 3 Startup Manual.
Audits are performed during the startup phase to assure Quality
Assurance program implementation. This program will be in effect more
than 90 days prior to fuel loading.

,
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NRC Letter: May 3, 1983

Question No. Q260.17 (SRP Section 17.2, 17.2.2-3)

Provide confirmation to commit to continued implementation of the
PSAR QA program for the remaining design and construction activities
and the preoperational test program or provide an acceptable
alternative.

Response:

The remaining design and construction activities for Millstone Unit 3
will continue to be implemented in accordance with the NRC-approved
NU-QA Program Topical Repo/t, NU-QA-1. The present implementing
Quality Assurance Program doct,ents are described in Chapter 17 of
the FSAR submitted with the 6 plicatiJn for an Operating License.

The preoperational test program will be implemented in accordance
with the requirements of Section 14.2 of the FSAR and the Millstone
Unit 3 Startup Manual.

|

|
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NRC Letter: May 3, 1983

Question No. Q260.18 (SRP Section 17.1, 3D)

Describe internal and external design interface controls, procedures,
and lines of communication among participating design organizations
and across technical disciplines for the review, approval, release,
distribution, and revision of documents involving design interfaces
to assure structures, systems, and components are compatible
geometrically functionally, and with processes and environment.

Response:

Design interface controls, procedures, and lines of communications
among participating design organizations and across technical

disciplines for the review, approval, release, distribution, and

revision of documents involving internal and external design
interfaces are described in the NU-QA-1 Topical Report and
NUSCo/ Millstone implementing procedures.

1

i
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NRC Letter: May 3, 1983

Question No. Q260.19 (SRP Section 17, 3El)

Describe provisions which assure a documented check to verify the
dimensional accuracy and completeness of design drawings and
specifications.

Response:

NUSCo Procedures assure that a documented check is performed to
verify the accuracy and completeness of design drawings and
specifications before release to construction. Design drawings also
receive a documented check to verify dimensional accuracy prior to
release for construction.

Design drawings and specifications issued for plant design changes
during the operations phase of an inservice nuclear plant are
reviewed for completeness and accuracy before release to operations
in accordance with Millstone Procedures. Other drawings are reviewed
for accuracy and completeness in accordance with Millstone Procedures
defining Document Control.

i
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NRC Letter: May 3, 1983

Question No. Q260.20 (SRP Section 17.1, 3E2)

Describe provisions which assure that design drawings and
specifications are reviewed by the QA organization to verify that the
documents are prepared, reviewed, and approved in accordance with
company procedures and that the documents contain the necessary QA
requirements such as inspection and test requirements, acceptance
requirements, and the extent of documenting inspection and test

,

results.

Response:'

NUSCo Procedures describe the provisions to assure that design
drawings and specifications are reviewed by the Quality Assurance
organization to verify that the documents are prepared, reviewed, and
approved in accordance with company procedures, and that the 1

documents contain the necessary Quality Assurance requirements, such
as inspection and test requirements, acceptance requirements, and the
extent of documenting inspection and test results.

!

l
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NRC Letter:~May 3, 1983

Question No. Q260.21 (SRP Section 17.1, 3E4b)

Describe provisions which assure that design verification, if other
than by qualification testing of a prototype or lead production unit,
is completed prior to release for procurement, manufacturing,
construction or to another organization for use in other design
activities. In those cases where this timing cannot be met, the
design verification may be deferred, providing that the justification
for this action is documented and the unverified portion of the
design output document and all design output documents, based on the
unverified data, are appropriately identified and controlled. Site
activities associated with a design or design change should not
proceed without verification past the point where the installation
would become irreversible (i.e., require extensive demolition and
rework). In all cases, the design verification should be complete
prior to relying upon the component, system, or structure to perform
its function.

Response
>

NU-QA-1 and NUSCo/ Millstone Procedures establish requirements which
assure that design verification, if other than by qualification
testing of a prototype lead production unit, is completed prior to
release for procurement, manufacturing, and construction, or to
another organization for use in other design activities. For those
cases where design verification cannot be completed prior to release
for procurement, manufacturing, and construction, these procedures
ensure that design verification is completed prior to the point when
the installation would become irreversible.

,

a
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NRC Letter: May 3, 1983

Question No. Q260.22 (SRP Section 17.1, 3E4c)

Describe. provisions which assure that procedural control is
established for design documents that reflect the commitments of the
SAR and that this control differentiates between documents that
receive formal design verification by interdisciplinary or multi-
organizational teams and those which can be reviewed by a single
individual (a signature and date is acceptable documentation for
personnel certification). Design documents subject to procedural
control include, but are not limited to, specifications,
calculations, computer programs, system descriptions, SAR when used
as a design document, and drawings including flow diagrams,
electrical single line diagrams, structural systems for major
facilities, site arrangements, and equipment locations. Specialized
reviews should be used when uniqueness or special design
considerations warrant.

Response

NUSCo/ Millstone Procedures assure that procedural control is
established for design documents that reflect the commitments of the
SAR and this control differentiates between documents which receive
formal design verification by interdisciplinary or multi-
organizational teams, and those which can be reviewed by a single
individual. The specific design documents and specialized reviews
are determined and used as required by the design changes and
modifications.

Q260.22-1
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NRC Letter: May 3, 1983

Question No. Q260.23 (SRP Section 17.1, 3E4d)
'

Describe provisions which identify the responsibilities of design
verifiers, the areas and features to be verified, the pertinent
considerations to be verified, and the extent of documentation.

Response:
,

NUSCo/ Millstone Procedures include requirements which identify the
responsibility of design verifiers, the areas and features to be
verified, and the extent of the documentation.

:

,
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NRC Letter: May 3, 1983

Question No. Q260.24 (SRP Section 17.1, 3ES)

When design verification is by test, describe procedures which assure
the following:

a. Procedures provide criteria that specify when verification
should be by test.

b. Prototype, component, or feature testing is performed as
early as possible prior to installation of plant equipment,
or prior to the point when the installation would become
irreversible.

c. Verification by test is performed under conditions that
simulate the most adverse design conditions as determined by
analysis.

Response:

NUSCo/ Millstone Procedures describe the requirements which assure the
following when testing is considered as an alternate method of design
verification

a. Procedures which provide criteria that specify when
verification should be by test.

b. Prototype, component or feature testing is performed as
early as possible prior to installation of plant equipment,
or prior to the point when the installation would become
irreversible.

c. Verification by test is performed under conditions that
simulate the most adverse conditions as determined by
analysis.

I
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NRC Letter: May 3, 1983

Question No. Q260.25 (SRP Section 17.1, 3E6)

Clarify that procedures are established to assure that verified
computer codes are certified for use and that their use is specified.

Response:

NUSCo Procedures are established to assure that verified computer
codes are certified for a specific use.

i

i

i
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NRC Letter: May 3, 1983

Questien No. Q260.26 (SRP Section 17.2, 17.2.3-2)

Describe measures which assure that responsible plant personnel, on a
timely basis, are made aware of design changes / modifications which
may affect the performance of their duties.

Response:

Notification of plant design changes are transmitted to responsible
plant personnel as part of the design package close out during the
inservice phase of plant operation. Millstone Procedures describe
the notification to be taken.

!

!
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NRC Letter: May 3, 1983

Question No. Q260.27 (SRP Section 17.1, 4G1)

Describe organizational responsibilities fcr bid evaluation. Include
the involvement of the QA organization (s).

Response:

During NUSCo-directed activities of an inservice nuclear plant,
organizational responsibilities for bid evaluation rest with NUSCo's
Generating Engineering er.d Construction and Nuclear and Environmental
Engineering Divisions. These responsibilities are described in NUSCo
Procedures which include requirements for planning for procurement
through the preparation, review, approval, revision, and control of
bid specification, preparation of procurement documents for the
safety related items and services, and the review and evaluation of
bids prior to vendor selection.

The NUSCo Quality Assurance organization responsibilities for bid
evaluation are described in NUSCo Procedures. NUSCo Quality
Assurance reviews and approres bid specifications and incorporates
Quality Assurance Program requirements. Unapproved suppliers are
evaluated in accordance with paragraph 7.2.1 of NU-QA-1. Pre-award
surveys or audits are performed based on the results of this
evaluation. Approvad suppliers are reassessed when necessary,
because of a change in the scope of work, or when exceptions are
taken to Quality Assurance requirements. NUSCo Quality Assurance
reviews and approves all purchase requisitions for safety related
items prior to the issuance of the purchase order.

|
,
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NRC Letter: May 3, 1983

Question No. Q260.28 (SRP Section 17.1, 6A1)

Expand the list of documents in Section 6.2.1 of NU-QA-1 to include
documents related to computer codes and as-built documentation.

Response:

A. Computer Codes

The scope of the document control program for documents related
to computer codes is described in NUSCo Procedures.

B. As-Built Documents

The document control system described in NUSCo/ Millstone
Procedures + ntrols these drawings at all phases of their
existence from creation or receipt,-issuance for construction,
verification of as-built condition, to final issuance and control
of the as-built drawing.

:

i
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!
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Question No. Q260.29 (SRP Section 17.1, 6A2)

Describe provisions which assure that the QA organization, or an
individual other than the person who generated the document but
qualified in Quality Assurance, reviews and concurs with the
documents listed in Section 6.2.1 of NU-QA-1 with regards to QA-
related aspects.

Responses

NUSCo/ Millstone Procedures describe the measures taken by the
NUSCo/NNECo Quality Assurance organizations, or individuals other
than the person who generated the document but qualified in quality
assurance, for the control of documents to assure review and
concurrence, as necessary, for such documents as listed in
Section 6.2.1 of NU-QA-1 with regards to Quality Assurance-related
aspects.

i
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NRC Letter: May 3, 1983

Question No. Q260.30 (SRP Section 17.1, 6B1)

Describe provisions which assure that obsolete or superseded documents
are removed and replaced by applicable revisions in work areas in a
timely manner.

Response:

The measures taken to assure that obsolete or superseded documents are
removed from work areas and replaced by applicable revisions in a timely
manner are either:

1. request the holder of controlled copies of documents to
complete acknowledgement receipt forms and return them to the
distributor, or

2. perform audits by NUSCo/NNEco Quality Assurance for compliance
with the requirements of procedures for document control.

These measures are described in NUSCo/ Millstone Procedures.

i
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NRC Letter: May 3, 1983

Question No. Q260.31 (SRP Section 17.1, 6C1)

Describe provisions which assure the preparation of as-built drawings
and related documentation in a timely manner to accurately reflect
the actual plant.

Response:

The measures taken to assure the preparation of as-built drawings and
related documentation in a timely manner to accurately reflect the,

actual plant are described in NUSCo/ Millstone Procedures, which
require drawings critical to operation to be udpated prior to system
turnover to operation and to be available to the operating personnel.

|

|
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NRC Letter: May 3, 1983

. Question No. Q260.32 (SRP Section 17.2, 17.2.6-2)

Describe provisions which assure that maintenance, modification, and
inspection procedures are reviewed by qualified personnel
knowledgeable in QA disciplines (normally the QA organization) to
determines

a. The need for inspection, identification of inspection personnel,
and documentation of inspection results.

b. That the necessary inspection requirements, methods, and
acceptance criteria have been identified.

Identify the organizational element (s) responsible for this review.

Response:

Qualified NNEco Quality Assurance personnel review maintenance,
modification, and inspection procedures, contained in job packages in
accordance with Millstone Procedures to determine

a. The need for inspection, identification of inspection
personnel, and documentation of inspection results.

b. That the necessary inspection requirements, methods, and
acceptance criteria have been identified.

|
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NRC Letter: May 3, 1983

Question No. Q260.33 (SRP Section 17.1, 7A4)

The fifth paragraph of Section 4.2.1 of NU-QA-1 addresses the
procurement of spare and replacement parts. Describe provisions
which assure that such procurements are subject to the pertinent
provisions of the latest QA program controls.

Response:

Procurement of safety related spare and replacement parts for safety
related structures, systems, or components for Millstone Unit 3 is
controlled in accordance with the requirements of NU-QA-1 and
NUSCo/ Millstone Procedures.

i Q260.33-1
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NRC Letter: May 3, 1983

Question No. Q260.34 (SRP Section 17.1, 7B4)

Describe measures which assure that, for commercial "off-the-shelf"
items where specific quality assurance controls appropriate for
nuclear applications cannot be imposed in a practicable manner,
special quality verification requirements shall be established and
described to provide the necessary assurance by NUSCo/NUPOC of an
acceptable item.

Response:

NUSCo/ Millstone Procedures address the measures taken to assure that
for commercial "off-the-shelf" items, where specific quality

. assurance controls for nuclear applications cannot be imposed in a
'

practicable manner, special verification requirements are established
and described.

These measures follow the guidance in Regulatory Guide 1.144,
paragraph C.3.b(1) and Regulatory Guide 1.123 and applicable
paragraphs of Section 10 of ANSI N45.2.13. These measures include
appropriate requirements for special categorization and
identification within the procurement document, receiving inspection,
and additional controls during the installation and testing process
to be performed by applicable NUSCo/NNECo Quality Assurance
organizations.

,
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NRC Letter: May 3, 1983

Question No. Q260.35 (SRP Section 17.1, 7B5)

The last paragraph of Section 7.2.1 of NU-QA-1 addresses the independent
verification of certificates of Conformance. Clarify that these
verifications are documented.

Response:

Verification of Certificates of Conformance are documented.

.
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NRC Letter: May 3, 1983.

Question No. Q260.36 (SRP Section 17.1, 10A)

Describe provisions which assure that procedures provide criteria for
; determining the accuracy requirements of inspection equipment and for

determining when inspections are required. Clarify NUSCo/NUPOC QA's
involvement in the preparation of inspection plans and schedules as
discussed in Section 10.2.2 of NU-QA-1.,

Response:
,

During NUSCo-directed activities of inservice nuclear plants, NUSCo
Procedures provide criteria for the determination of accuracy
requirements of inspection equipment and when inspections are !

required.

NUSCo procedures describe

A. Requirements for the preparation of inspection plans and
schedules by the NUSCo Quality Control Section.

B. Requirements for the audits and surveillance of inspection
,

activities performed by the NUSCo Onsite Construction:

! Quality Assurance Section to assure the implementation of
the inspection plans and schedules.

During the operations phase of inservice nuclear plants, inspection
. activities are performed in accordance with Millstone Procedures.
| NNECo Quality Assurance participates in inspection activities by the

review of work procedures and the preparation and approval of
inspection plans included in the Job Packages.

The inspection criteria, including the use of inspection equipment
and their accuracy requirements, are specified in the Job
Packages / Inspection Plans.

The NNECo Calibration Program includes procedures for calibrating the
inspection equipment and the frequency of calibration. Documentation
for all calibrated equipment is maintained in the NNECo Quality
Assurance Records System.

|
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NRC Letter: May 3, 1983

Question No. Q260.37 (SRP Section 17.1 and 17.2, 10B1 and 17.2.10.2)

Clarify in Section 10.2.3 of NU-QA-1 whether inspections are
performed by NUSCo/NUPOC QA personnel or by personnel outside the QA
organization. If inspections are made by personnel outside the QA
organization, describe provisions which assure (in addition to
commitments in Section 10.2.3) that these personnel do not report
directly to the immediate supervisors who are responsible for the
activity being inspected. If the individuals performing inspections
are not part of the QA organization, the inspection procedures,
personnel qualification criteria, and independence from undue
pressure such as cost and schedule should be reviewed and found
acceptable by the QA organization prior to the initiation of the
activity. If inspections associated with normal operations of the
plant (such as routine maintenance, surveillance, and tests) are
performed by individuals other than those who performed or directly
supervised the work, but are within the same group, describe measures
which assure the following controls are also met:

a. The quality of the work can be demonstrated through a
functional test when the activity involves breaching a
pressure retaining barrier.

b. The qualification criteria for inspection personnel are
reviewed and found acceptable by the QA organization prior
to initiating the inspection.

Response:

Inspections are performed by NUSCo/NNECo Quality Assurance / Quality
Control personnel or by qualified Millstone plant
personnel / contracted personnel, who are independent from undue
pressure such as cost and schedule. Millstone plant
personnel / contracted personnel perform inspections per inspection
procedures and personnel qualification criteria reviewed and found
acceptable by the Quality Assurance organization prior to the
initiation of the activity in accordance with the NU Quality
Assurance Program requirements of NU-QA-1.

|

|

|

!

Q260.37-1

.. - -. . _ _ . . . - .. - _. - - -_. - . . . . . . -. . ,_ .



- . __ - _ -___-. .

MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q260.36 (SRP Section 17.1, 10C1g)
;

Clarify in Section 10.2.4 of NU-QA-1 that inspection procedures and,

checklists specify the necessary measuring and test equipment and the'

required accuracy of this equipment.

Response:

During the construction activites of an inservice nuclear plant, NUSCo
Procedures contain requirements for the necessary measuring and test
equipment and the required accuracy of this equipment. Millstone
Station's measuring and test equipment, when ueed during NUSCo
construction activities, is furnished under the control of Millstone
Procedures in accordance with policies described in NUSCo Procedures.
Refer to NU-QA-1, Section 11.0, Test Control, paragraph 11.2.2, for
additional references for test equipment.

.
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NRC Letter: May 3, 1983

Question No. Q260.39 (SRP Section 17.1, 10C3)

| Describe provisions which assure that inspection results are
'

evaluated for acceptability and indicate what organization is

responsible for this activity.

Response:

Inspection results are evaluated for acceptability in accordance with
approved NUSCo/ Millstone Procedures.

These evaluations are performed by the responsible NUSCo/NNECo
Quality Assurance or Quality Control personnel.who are qualified in
accordance with the appropriate Regulatory Guide / ANSI Standards
commitments listed in Appendix D of NU-QA-1.

,

NUSCo Quality Assurance performs audits in accordance with NUSCo
Procedures to assure that inspections are performed per the
requirements of applicable NUSCo/ Millstone Procedures.

1
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NRC Letter: May 3, 1983

Question No. Q260.40 (SRP Section 17.1, 11A1)

Describe provisions which assure that test procedures provide criteria
for determining the accuracy requirements of test equipment and for
determining when a test is required.

Response:

During NUSCo-directed activities of inservice nuclear plants,
NUSCo/ Millstone Procedures provide the criteria for determining when a
test is required and the accuracy requirements of test equipment.

During the operations phase of an inservice nuclear plant, the following
steps are taken:

1. To ensure accuracy, test instrumentation is checked and
calibrated in accordance with administrative procedures that
are in compliance with Topical Report NU-QA-1.

2. Plant instrumentation used in testing is calibrated prior to
such use. It is maintained in calibration at regular intervals
in accordance with established surveillance and/or preventative
maintenance procedures.

3. Where special instrumentation is required for testing, the
requirements are stated in the procedures. Instrument
characteristics, including accuracy requirements, are
equivalent to or better than those specified by the vendor.

!
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Question No. 260.41 (SRP Section 17.2, 12.2)

Describe QA and other organizations' responsibilities for establishing,
implementing, and assuring effectiveness of the calibration program.

Response:

The Millstone Calibration Program is established in accordance with the
requirements of NU-QA-1, Chapter 12.0, Control of Measuring and Test
Equipment.

1. During NUSCo-directed activities of of an inservice nuclear
plant, the NUSCo calibration program is implemented in
accordance with the requirements defined in NUSCo Procedures.

The organizations responsible for the NUSCo calibration program
ares

a. NUSCo Generation Engineering and Construction Division is
responsible for the development of calibration program
procedures,

b. NUSCo Betterment Construction Group is responsible for
implementing these procedures which comply with the
requirements contained in specifications and drawings.

c. NUSCo Construction Quality Control is responsible for
verifying that receipt of calibrated equipment is in
conformance with the requirements of procurement
documents, and to control calibrated M&TE used during
inspections performed by NUSCo Construction Quality
Control.

d. NUSCo Construction Quality Assurance is responsible for
performing audits and surveillances to assure that the
calibration program is implemented in accordance with the
requirements of NU-QA-1 and applicable NUSCo Procedures.

2. During the operations activitics of Millstone Unit 3, the
calibration program is implemented in accordance with the
requirements defined in Millstone Procedures.

The organizations responsible for the implementation of the
Millstone Unit 3 Calibration Program are:

a. The NNECo Station Superintendent is responsible for the
establishment and approval of Millstone Procedures.

b. The Site Operations Review Committee reviews and approves
Millstone Procedures related to the calibration program.

,

Q260.41-1
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c. Department heads are responsible to ensure that M&TE
equipment is calibrated, issued, and controlled in

accordance with the requirements of the Millstone
Procedures.

d. The NNECo Instrument and Control Department is responsible
for calibrating M&TE within the required frequency and for
reviewing calibration data associated with M&TE
calibration by outside vendors in accordance with
Millstone Procedures.

e. The NNECo Quality Assurance Supervisor is responsible for
performing audits and surveillances and monitoring of the
calibration program to verify that the implementation of
the program is in accordance with the requirements of
Millstone Procedures.

f. NUSCo Operations Quality Assurance performs audits to
assure the calibration program is implemented in

accordance with the requirements of NU-QA-1 and
NUSCo/ Millstone Procedures.

i

|

|
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Question No. Q260.42 (SRP Section 17.2, 12.3)

Identify the organization (s) responsible to establish, review,-and

concer with procedures for calibration, maintenance, .and control of ,

M&TE. Clarify that NDE equipment and instrumentation used during the
operations phase of Millstone 3 will be controlled in accordance with
Section 12.0 of NU-QA-1.

Response:

Procedures for. calibration, maintenance and control of M&TE are the
responsibility of the following organizations:

1. During NUSCo-directed activities at Millstone Unit 3 -

a. NUSCo Generation Engineering and Construction Division
establishes procedures which define the measures taken for
M&TE during construction inspection and testing.

b. NUSCo Construction Quality Control Group establishes
procedures which define the measures taken to control M&TE
used during NUSCo quality assurance inspections.

c. NUSCo Quality Assurance Branch reviews and concurs with
;

j quality assurance related NUSCo Procedures.
.

2. During Operation activities of Millstone Unit 3 -
j

' a. NNECo Station Superintendent establishes Millstone
Procedures which define measures for M&TE.

I

b. Millstone Site Operations Review Committee reviews and
approves the Millstone Procedures related to M&TE.

c. NNEco Quality Assurance Supe rvisor ensures that the
Millstone Procedures are in compliance with NU-QA-1.

d. NUSCo Quality Assurance Branch reviews and concurs with
the M&TE quality assurance related Millstone Procedures.

NDE equipment and instrumentation used during the operation phase of
Millstone Unit 3 will be controlled in accordance with Secion 12.0 of
NU-QA-1 and implementing Millstone Procedures.

Q260.42-1
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Question No. Q260.43 (SRP Section 17.2, 12.6)

Identify the management authorized to accept calibration of M&TE
against standards that have an accuracy of less than four times the
accuracy of the equipment being calibrated.

Response:

During NUSCo-directed activities of an inservice nuclear plant, the
NUSCo Betterment Construction Services Section is authorized to
accept calibration of M&TE against standards that have an accuracy of
less than four times the accuracy of the equipment being calibrated,
in accordance with the requirements of applicable NUSCo Procedures.

During the operations phase of an inservice nuclear plant, the
Millstone Site Operations Review Committee, in accordance with the
requirements of Millstone Procedures, reviews and approves the
calibration procedures which identify the standards to be employed in
the calibration process.

Q260.43-1
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Question No. Q260.44 (SRP Section 17.2, 12.7)

Identify the management. authorized to allow the use of calibrating
standards with the same accuracy as standards being calibrated.

Response:

During NUSCo-directed ac,tivities of an inservice nuclear plant, the
NUSCo Betterment Construction Services Section is authorized, in

accordance with applicable NUSCo Procedures, to allow the use of
calibrating standards with the same accuracy as standards being
calibrated.

During the operations phase of an inservice nuclear plant, the
Millstone Site Operations Review Committee, in accordance with
Millstone Procedures, reviews and approves the Killstone calibration
procedures which identify the standards to be employed in the
calibration process.

|
,

Q260.44-1
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Question No. Q260.45 (SRP Section 17.2, 12.8)

Describe provisions which assure that reference and transfer
standards are traceable to nationally recognized standards and that,
where national standards do not exist, provisions are established to
document the basis for calibration.

Response:

NUSCo/ Millstone Procedures describe the measures taken to assure that'

reference and transfer standards are traceable to nationally

recognized standards and that, where national standards do not exist,
provisions are established to document the basis for calibration.

Q260.45-1
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Question No. Q260.46 (SRP Section 17.2, 17.2.13.2)

Describe provisions for the storage of chemicals, reagents (including
control of shelf life), lubricants, and other consumable materials.

Response

Millstone Procedures describe the measures taken for the storage of
chemicals, reagents (including control of shelf life), lubricants, and
other consumable materials.

|

[
t
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Question No. Q260.47 (SRP Section 17.2, 14.3)

Describe provisicns to control altering the sequence of required tests,
inspections, and other operations important to safety. Such actions
should be subject to the same controls as the original review and
approval.

Responses

NUSCo/ Millstone Procedures describe the measures taken to control the
altering of the sequence of required tests, inspections and other
operations taken during Betterment Construction / Operations for Millstone
Unit 3 safety related activities.

The review and approval for these actions is subject to the same control
as taken during the original review and approval of tests, inspections
and other operations.

I

l

(
.
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1
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|
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Question No. Q260.48 (SRP Section 17.2, 14.4)

Identify the organization responsible for documenting the status of
nonconforming, inoperative, or malfunctioning structures, systems,
and components.

Response:

During NUSco-directed activities of an inservice nuclear plant, NUSCo
Generation Betterment Construction and Construction Quality Control

organizations are responsible for documenting the status of
nonconforming, inoperative, or malfunctioning structures, systems,
and components as described in NUSCo Procedures. During the
operations activities of an inservice nuclear plant, the status of
nonconforming, inoperative, or malfunctioning systems, structures,
and components is documented as described in applicable Millstone
Procedures and performed as necessary by NNECo Quality

Assurcnce/ Quality Control and Millstone Operations personnel,

f

I

!
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Question No. Q260.49 (SRP Eection 17.2, 15.1)

Expand Section 15 of NU-QA-1 to include nonconforming services
(including computer codes).

Response:

NUSCo/ Millstone Procedures define the responsibilities and establish
measures for identification, documentation, segregation, review, and
disposition of nonconforming services and notification to affected
organizations.

i
i

Q260.49-1
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Question No. Q260.50 (SRP Section 17.2, 15.3)

Describe provisions to assure that nonconformances are corrected or
resolve'd prior to the initiation of the preoperational testing of the
item.

Response:

The Millstone Unit 3 Startup Manual describes the measures taken by the
Millstone Unit 3 Startup Group to assure that safety related.

nonconformances shall be corrected or resolved prior to the initiation
of the preoperational testing of the item.

Q260.50-1
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Question No. Q260.51 (SRP Section 17.2, 15.5)

Describe provisions which assure that nonconformance reports are
periodically analyzed by the QA organization to show quality trends, and
the significant results are reported to upper management for review and
assessment.

Response:

A NUSCo Procedure establishes responsibilities for the review and trend
analysis of operating plant nonconformance reports by applicable
NUSCo/NNECo Quality Assurance organizations. The applicable NUSCo/NNECo
organizations implement this procedure by the issuance of periodic
reports to the NUSCo Manager, Quality Assurance and to upper management
for review and assessment.

|
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Question No. Q260.52 (SRP Section 17.2, 16.1)

Describe provisions which assure that NUSCo QA reviews and documents
concurrence with corrective action procedures.

Response:

NUSCo Procedures describe the measures taken by NUSCo Quality Assurance
to review and document concurrences with corrective action procedures
established by applicable NUSCo departments and the Millstone Station.

!

|

|

!

|
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Question No. Q260.53 (SRP Section 17.2, 16.2)

The first paragraph of Section 16.2.1 of NU-QA-1 indicates that
conditions adverse to quality are evaluated to determine the need for
corrective action. Clarify that the procedures which require such
evaluation also require documentation of this evaluation. Also describe
provisions which assure QA concurrence of the adequacy of the corrective
action.

Response:

NUSCo/ Millstone Procedures describe the measures taken to evaluate
conditions adverse to quality, to dete rmine the need for corrective
action, to document the evaluation, and to assure Quality Assurance
concurrence with the adequacy of the corrective action.

Q260.53-1
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Quection No. Q260.54 (SRP Section 17.2, 16.3)

Describe provisions which assure that followup action is taken by the QA
organization to verify proper implementation of corrective action and to
close out the corrective action in a timely manner.

Response:

NUSCo/ Millstone Procedures describe the measures taken to assure that
follow-up action is taken by NUSCo/NNEco Quality Assurance to verify
proper implementation and~ close out of corrective action in a timely
manner.

NUSCo Quality Assurance performs audits to verify the implementation and
effectiveness of the proposed and completed actions.

Q260.54-1
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f

Question No. Q260.55 (SRP Section 17.2, 17.4)

Describe the facilities for the storage of Millstone 3 records.

Response:

A. Millstone Unit 3 Records are stored in the following Northeast
Utilities existing record facilities:

1. NUSCo Nuclear Plant Records Facility located in the
Northeast Utilities Corporate Office, Berlin, Connecticut

2. NNECo Nuclear Plant Records Facility located at the
Millstone Station.

The records in the above facilities are stored in accordance
with the requirements of Regulatory Guide 1.88 and ANSI N45.2.9

,

as committed in NU-QA-1, Revision 5, Appendix D, with
exceptions listed in Appendix F. The records are received and
controlled in accordance with existing NUSCo Procedures.

B. Millstone Unit 3 Records are stored in the following Stone &
Webster Engineering Corporation (SWEC) existing records
facilities:

1. SWEC Millstone Unit 3 Project Headquarters, Boston,

Massachusetts

2. SWEC Field Quality Control Vault, Millstone Unit 3 Job
Site.

The records in the above facilities are stored in accordance
with the requirements of Regulatory Guide 1.88 and ANSI N45.2.9
as stated in the SWEC Quality Assurance Program Manual for
Millstone Unit 3, Revision F, Appendix VII. A specific
Millstone Unit 3 Records Management Plan identifies the
requirements for collection, maintenance, and transfer of the
records to NUSco. This plan is implemented by the SWEC
Millstone Unit 3 Records Management Program Guide.

|

|

|

|

i

s

|

:

Q260.55-1

- _ , . . . . _ -. __ . -_ . _ ._.



.. __ _. _- - - _ . . . _ _ _ . __ ._ _ . - _ . - - -
-

i MNPS-3 FSAR

:

NRC Letter: May 3, 1983

1

Question No. Q260.56 (SRP Section 17.2, 18A4)

! Expand the list of areas audited in the second paragraph of Section
18.2.1 of NU-QA-1 to include:

a. Corrective action, calibration, and nonconformance control
systems.

s

b. SAR commitments.

c. Activities associated with computer codes.

l
Response:

) A. The areas of corrective action, calibration, and nonconformance

control systems are adequately covered in NU-QA-1, Chapter 18,

Audits:

1. Paragraphs 18.2.1.a, 18.2.1.e, and 18.2.1.g.
r

2. Paragraphs 18.2.1.b, 18.2.1.c, and 18.2.1.h. The NU-QA-1,

j Chapter 4.0, Section 4.2, paragraph 4.2.2.c requires
: procurement- documents to impose on contractors the

applicable requirement of Appendix B to 10CFR Part 50.'

3. Section 18.2.1, 3rd paragraph, Item f.

i Accordingly, it will not be necessary to expand the list of areas
audited in the second paragraph of Section 18.2.1 of NU-QA-1 with

i respect to these areas.
]
! B. Audits of SAR commitments are already implemented by the audits

described in various paragraphs of Section 18.2.1, as required
,

by NU-QA-1:

I 1. Chapter 18.0, Section 18.2.1 last paragraph and sentence,
"NUSCo/NUPOC QA, as applicable, performs internal audits

! to verify implementation of the requirements prescribed in
the NUQAP Topical Report and implementing procedures".

,

2. Chapter 2.0, Section 2.2.3 "The requirements of the NUQAP
Topical Report shall apply, as a minimum, to nucleari

safety related systems, structures and components as
; addressed in the Safety Analysis Reports".
|
!

Accordingly, it will not be necessary to include such audits in the
second paragraph of Section 18.2.1 of NU-QA-1.!

C. NUSCo Quality Assurance audit activities associated with
computer codes for existing NU inservice nuclear plants are
performed in accordance with NUSCo Procedures. These computer

>

Q260.56-1
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code related audits are performed on a scheduled basis in
accordance with the Audit Program requirements described in
various paragraphs of Section 18.2.1 of NU-QA-1:

1. First paragraph, 18.2.1.ad

2. First paragraph, 18.2.1.b
3. Third paragraph, Item b

The auits are performed to assure implementation of activities
associated with computer codes as described in applicable NUSCo
Procedures and applicable NUSCo/NNECo procurement documents.

Accordingly, it will not be necessary to include such audits in the
second paragraph of Section 18.2.1 of NU-QA-1.

!

Q260.56-2
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Question No. Q260.57 (FP)

Section 3.4 and Appendix A of the Millstone 3 " Fire Protection
Evaluation Report" address quality assurance. It is not clear that the
pertinent provisions of NU-QA-1 will be applied to the fire protection
program (and related hardware) during the operation phase of

Millstone 3. Clarify.

Response:

The Quality Assurance Program criteria included in Section C of
Appendix A to the NRC Branch Technical Position APCSB 9.5-1, Guidelines
for Fire Protection for Nuclear Power Plants Docketed Prior to July 1,
1976 (August 23, 1976), will be applied to the fire protection program
(and related hardware) during the operations phase of Millstone Unit 3.

!

|
|

i

i

l
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Question No. Q280.8

Substantiate the fire resistance capability of the fire barriers used
to separate safety related areas or high hazard areas. Verify that
their construction is in accordance with a particular design that has
been fire tested. Describe the design, (BTP CMEB 9.5-1, C.S.a), the
test method used, and the acceptance criteria. Provide information
for the following components (a) fire barriers, (b) fire dampers,
(c) fire doors, and fire barrier penetration seals around ducts,
pipes, cables, cable trays and in other openings (e.g. concrete
joints seals and fillers), and special treatment for other openings.
Describe the support structure for barriers that are not floors or
ceilings; Describe how fire dampers are installed in the ventilation
ducts that penetrate rated fire barriers of safety related areas;
verify that all seals are of the thickness specified in the fire

,

tests; and verify that cables and cable trays are supported in a
manner similar to supporting arrangements used in the fire tests.

Response:

Floors, walls, and ceilings enclosing separate fire areas have a
minimum fire rating of 3 hours. Refer to the Fire Protection
Evaluation Report, (FPER) Appendix A, Section D 1(j). Design
documents indicate types of fire barrier construction that provide
suitable resistive characteristics. The material selection is based
on information contained in the 14th edition of the Fire Protection
Handbook of the NFPA. This document also contains the test methods
used to achieve the ratings listed, and the acceptance criteria.

|
Construction of the fire barriers in accordance with the design
documents assures the ratings will not be attained. Qualityi

assurance is addressed in FFER Appendix A, Section C.

(a) Fire barriers: Refer to FPER Appendix A, Section D 1(j).
i

( (b) Fire dampers are UL labeled, curtain type, and rated for 3 hours
- or 1 1/2-hour fire rating, depending on the application. Fire

| dampers have fusible links that operate at 165'F.

(c) Fire doors: Refer to FPER Appendix A, Section D 1(j).

|
Fire barrier penetration seals around pipes, cables, cable trays,

! etc, are installed by a contractor who has American Nuclear Insurers
(ANI)/ Mutual Atomic Energy Reinsurance Pool (MAERP) acceptances for,

i designs, sealing methods, QA procedures, materials, and testing

j programs. Test procedures are in accordance with ANI/MAERP,
IEEE-634, NFPA-803, and ASTM E-119. A gap is provided around ducts
passing through fire barriers in accordance with UL listed
requirements.

Support structures for barriers that are not floors or ceilings are
consistent with the barrier material used and based on structural
analysis and shown on structural drawings. Supports for fire barrier

!

|

Q280.8-1
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,

penetration seals are provided as required based on type of seal and
sealing materials.

Fire dampers are riveted to 10GA sleeves which penetrate fire rated
barriers, with sufficient clearance to allow for differential lateral

expansion between the sleeve and the barrier. Closure angles bolted
to the outside perimeter of the sleeve, and located on both sides of,
but not attached to, the fire barrier provide for a sliding surface
against the barrier, limit duct axial movement, and inhibit fire
transmission through the gap. The sleeve extendes 6 inches beyond
the barrier opening and connects to seismically supported ductwork.

Where pressure and hydrostatic barrier classifications are mandated
for the penetration, a flexible boot is secured to both the ductwork
and the fire barrier to maintain those requirements.

Fire stop seal rating is equivalent to the rating of the fire barrier4

4

in which it is installed. Test procedures used in the fire seal test
program for ANI/MAERP acceptance include for each generic type of
seal the material type, material thickness, cable type, cable tray

'
fill, cable tray anchoring, and mechanical methods of anchoring the
penetration fire stop to the primary construction. Since the
installation contractor's QA program is considered an integral part
of the penetration fire stop seal with no variances allowed in the
installation program, NUSCo has verification that the seal is the
thickness specified in the tests, and the cable and cable trays are
supported in a similar manner as that used in the tests.

i

i

i
,

|
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NRC Letter: May 3, 1983

Question No. Q280.154

It is our position that you comply with Section C.5.g(c) of
BTP CMEB 9.5-1, in that a fixed emergency lighting system,

I consisting of sealed beam units with individual (8-hour minimum)
battery power supplies should be installed in all areas required
for safe shutdown operations, including access and egress routes.
Verify that you will comply with our position and specify the
foot-candles provided at the floor level of access routes and at
operational areas.4

I Response:

The response to this question will be submitted at a later date.*

i

'

!
i
2

!

!

!

|
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!

Question No. Q280.19

Provide a plot plan of the site showing all fire protection water
mains to include pipe sizes, valves, location of hydrants, and fire
pump connections. It is our position that the piping be arranged and
valved such that no single break will cause the loss of both fire
pumps or shut off all fire protection water to any area of the plant.
Also, it is our position that standpipe and hose station be provided
throughout the plant in accordance with NFPA 14, including permanent
hose stations inside containment to meet Section C.7a of

BTP CMEB 9.5-1.

Response:

Figure 9.5-1 and new Figure 9.5-7 show the plant and site fire
protection water mains which include pipe sizes, valves, locations of
hydrants, and fire pump connections.1

Standpipe and hose stations are provided throughout the plant, except
the control building, in accordance with NEPA 14, including permanent
hose stations inside containment.

!

Pressured standpipe hose systems were not provided inside the control
building to preclude the possibility of flooding the safety related,

I electrical equipment areas in the building.
;

Figure 4-1 (2 of 3) and (3 of 3) in Section 4 and Figure 77A-1
through 77D-1 in Section 5 of the Fire Protection Evaluation Report
describe the standpipe and hose stations in more detail.

i

,

i
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Question No. Q280.21

Verify that the fire pumps can provide, in accordance with BTP
CMEB 9.5-1 Section C.6.b, the largest firewater flow and pressure
(based on 500 gpm for manual hose streams plus the largest design
demand of any sprinkler or deluge system in a safety related area as
determined in accordance with NFPA 13 or NFPA 15) with the largest
fire pump out of service. Also, describe how the minimum firewater
supply is physically dedicated in each storage tank.

Response:

The emergency diesel generator enclosure sprinkler system requires
the largest fire water flow (540 gpm) of any fire protection system

j serving areas containing safety related equipment. This flow,

together with 500 gpm for manual hose streams, is less than the rated
capacity of any one of the three fire pumps, (each of the three pumps
is rated for a flow of 2,000 gpm). The largest single demand for any
plant area is addressed in the Fire Protection Evaluation Report
(FPER). See response to Position E.2.(b) on page A-27 and Appendix B
page B-1 item 6.b.(9).

The fire water storage tanks are utilized for fire protection only as
indicated in the FPER, Position response E.2.(b), page A-27.

;

|
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Question No. Q280.23

Verify that all cables in the control room meet the separation
criteria and fire protection criteria detailed in BTP CHEB 9.5-1

Section C.7.b.

Response:

Refer to Appendix A, Section D.3. (j) of the Fire Protection
Evaluation Report.

Q280.23-1
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Question No. Q260.25

On page A-45 of the FPER, you state that primary fire suppression in
the cable spreading room is provided by a total flooding CO 2

extinguishing system. It is our position that the primary fire
suppression in the cable spreading room be an automatic water system
in conformance with BTP CMEB 9.5-1 Section C.7.c.

Response:

Refer to FSAR Fire Protection Evaluation Report (FPER), Appendix A,
Position F.3, for the response to this question. Appendix A,
Position F.3 is a reprint of the same position provided to the NRC in'

1977 in response to the NRC letter of September 30, 1976 (R.S. Boyd

to D.C. Switzer). Refer to FPER Section 2.

Adequate water coverage by water spray could not be assured due to
cable tray sizing and arrangement. The fire protection evaluation
has determined that there exists an alternate means of bringing the
plant to cold chutdown on loss of the cable spreading room. As an
alternate to an automatic water system, an automatic total flooding
carbon dioxide system is provided. The minimum design concentrations
of 50 percent carbon dioxide shall be obtained for deep seated fires
within 7 minutes at a rate not less than that required to develop a
concentration of 30 percent in 2 minutes. Extended discharge is
provided to maintain design concentration for an extended period of
time to prevent possible stratification or loss of design
concentration due to any leakages. Penetrations in the 3 hour fire
barriers enclosing the cable spreading room will be sealed or closed
to provide a fire resistance rating at least equal to that of the
fire barrier itself, and to minimize leakages. Personnel protection
from the carbon dioxide fire protection system discharge is provided
by a maintenance lockout feature and a predischarge alarm to allow
personnel evacuation.

Smoke detectors for early warning and heat detectors for automatic
actuation of the total flooding CO are provided to alarm locally and2
annunciate in the control room for the control room personnel to
initiate proper action.

Fire hose and portable extinguishers are also provided. The

principal backup to the CO flooding system is the portable
2

extinguishers. The second backup method is the fire hose systems
obtained from adjacent buildings. Pressured standpipe hose stream
systems were not provided inside the control building to preclude the
possibility of flooding the safety related electrical equipment areas
in the building. A dry hose rack at the west stairwell may be
supplied with water from the adjacent diesel generator building using
less than 100 feet of hose. Hoses are obtainable from yard hose

,

j houses less than 100 feet away.
;

|
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NRC Letter: May 3, 1983

Question No. Q280.27

Identify all mechanisms by which fire or fire fighting activities may .

; cause the simultaneous failure of redundants or diverse safety trains
that have been considered in the design. Describe the measures taken
to preclude such failures. Include consideration of other design
basis events (e.g. seismic) simultaneously affecting fire protection
systems in several areas of the plant (Section C.l.c).

Response:

To achieve safe shutdown following a fire or firefighting activities,
Unit 3 does not rely on use of one of the redundant trains, but
rather relies on success of one of the methods for accomplishing each
safe shutdown function. This methodology is described in Section 8.1

! of the Fire Protection Evaluation Report (FPER). The demonstration
of the success of at least one method for a fire in each area is
provided in Section 6 of the FPER~.

Methods for achieving safe shutdown in the one instance requiring1

repair (Reactor plant component cooling water for fire in area AB-1)
are described in FPER Section 9.2. Note also the assumption in FPER
Section 8.6

; The consideraton of natural events (i.e., seismic) and other design
criteria is in accordance with the following criteria:

Shutdown systems installed to ensure post fire shutdown capability
need not be designed to meet seismic Category I criteria, single
failure criteria or other design basis accident criteria.

Design criteria is stated in FPER Section 6.1. Further information
concerning seismic design was provided to NRC in 1977 (see Historical
Background, FPER Section 2), and is reprinted in FPER Appendix A,
Position E.3.(d) (pages A-34, 35).

I

; Q280.27-1
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NRC Letter: May 3, 1983

Question No. Q281.3 (Section 6.1.2)

We are concerned that insoluble debris formed, under DBA conditions
inside containment from unqualified organic paint surfaces that do
not meet tha guidelines of ANSI N101.2 (1972) and Regulatory
Guide 1.54 and from corrosion products from galvanized steel and zinc
paints without qualified organic top coats that may adversely affect
the performance of the RHR or the containment Spray System which take
suction from the containment sump.

a. Provide the total amount (area and film thickness) of unqualified
paint and of zinc paints without qualified organic top coats
inside containment on both NSSS and non-NSSS supplied components.
We will use this information to estimate the amount of solid
debris that can be formed from the unqualified paint under DBA
conditions which can potentially reach the containment sump.

b. Provide the results of an analysis that demonstrates that the
insoluble debris from unqualified organic paints and corrosion
products from galvanized steel and zine paints without qualified
organic top coat will not cause a sump debris problem or
adversely affect the performance of the RHR or containment spray
systems.

Response:

The RHR system does not take suction from the containment sump.

a. The approximate amount of unqualified paint and zinc paint
without qualified organic top coats inside the containment is:

Film
Area Thickness

! Type (ft ) (Mils)2

Polar Crane 500 3-5
Control Valves 2,500 3-5

; Hangers and Snubbers 3,700 3-5
| Misc 300 3-5
t

! Total: 7,000

|

b. It is highly unlikely that any significant amount of insoluble
debris from unqualified paint in the containment will reach the
containment sump to affect the performance of the containment

| recirculation system. Most debris which could detach from a
j painted surface is likely to lay on or around equipment,
| platforms, tops of walls, in corners, or trapped in cubicles.

| However, should any paint debris reach the containment sump,
l plugging or blockage of the sump screens is considered unlikely.

| Lighter particles will float on the water surface which will be

Q281.3-1
r

!- .. . . - - . - - - - .. - - -- - - . .- - - - - - . - - - -- --



. .

MNPS-3 FSAR

above the screen assembly. Heavier particles will sink to the
containment floor and will not be drawn into the containment
screens due to the low inlet velocities which are provided.2

Smaller particles which do not settle out on the containment
floor will have no adverse affect upon the containment
recirculation system performance or its components. All
particles larger than the smallest restriction within the system
taking suction from the sump will be prevented from entering the
sump by the second and third stage fine mesh screens at the sump
inlets.

Refer to the response to NRC Question 480.3 for additional
information on the containment sump design.

|
4

i

*
i

i

i

I

,

|

.

1

Q281.3-2
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NRC Letter: May 3, 1983

|

Question No. Q281.4 (6.1.2)

In order for the staff to estimate the rate of combustible gas
'

generation vs. time due to exposure of organic cable insulation to
DBA conditions inside containment, provide the approximate total
quantity (weight and volume) of organic cable insulation material
used inside containment, including uncovered cable and cable in
closed metal conduit or closed cable trays. We will give credit for

j beta radiation shielding for cable in closed conduit or trays if
information is provided as to the respective quantities of cable in'

closed conduits or trays vs. uncovered cable.

Response:

The response to this question will be submitted at a later date.

;

i
|

!

i
)

!

!

!

[

t,

!

J

|
|

|.

!
i
.
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NRC Letter: May 3, 1983

Question No. Q281.5 (Section 9.1.3)

Describe the samples and instrument readings and the frequency of
measurement that will be performed to monitor the water purity and
need for spent fuel pit cleanup system demineralizer resin and filter
replacement. State the chemical and radiochemical limits to be used
in monitoring the spent fuel pool water and initiating corrective
actions. Provide the basis for establishing these limits. Your

response should consider variables such as: boron, gross gamma, and
iodine activity, demineralizer decontamination factor and/or filter
differential pressure, pH, and crud level.

Response:
1

Refer to revised FSAR Section 9.1.3.4, which identifies the provision

for monitoring water purity and the need for demineralizer resin andi

| filter replacement.

|
i

]
,

4

i

|

.,

' ,a
l
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NRC Letter: May 3, 1983

Question No. Q281.7 (Section 9.3.2)

The information you provided on the Post Accident Sampling System
(PASS) is inadequate to demonstrate compliance with NUREG-0737
Item II.B.3. Provide information that satisfies the criteria in the
attachment.

Response:

Post-Accident Sampling System

The post-accident sampling system (PASS) is nonnuclear safety related
(NNS).

Design Bases

The PASS is designed to allow the collection and analysis of reactor
coolant, containment sump liquid, and containment atmosphere samples,
in accordance with the intent of NUREG-0737, and the requirements of
Regulatory Guide 1.97.

The criteria of NUREG-0737, are addressed individually below:

Criterion (1) The licensee shall have the capability to
promptly obtain reactor coolant samples
and containment atmosphere samples. The
combined time allotted for sampling and
analysis should be 3 hours or less from
the time a decision is made to take a
sample.

Design Conformance: Millstone Unit 3 has the capability of
obtaining reactor coolant and containment
atmosphere samples as recommended by
NUREG-0737. FSAR Section 9.3.2.6.2
provides the system description of the
Millstone Unit 3 Post Accident Sampling
System (PASS). The entire sampling

| operation including preparation, sample
! recirculation, sample isolation, purge of

the system piping, sample retrieval,

transport to the chemistry laboratory,
and analysis for both reactor coolant and
containment atmosphere samples can be
completed in 3 hours. This time period
is based on operational testing and

|

training exercises of a similar PASS
installed at Millstone Unit 2. The
chemistry laboratory is located at the
plant site, facilitating rapid sample

| transport. Since neither Regulatory

Q281.7-1
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Guide 1.97 nor NUREG-0737 require an
alternate power source for the PASS, it

was concluded that no unique power source
provisions were necessary, therefore none
were included in the design.

Criterion: (2) The licensee- shall establish an onsite
radiological and chemical analysis
capability to provide, within the 3 hour
time frame established above,
quantification of the following:

(a) certain radionuclides in the
reactor coolant and containment
atmosphere that may be indicators
of the degree of core damage
(e.g., noble gases, iodines and
cesiums, and nonvolatile isotopes)

(b) hydrogen levels in the containment
atmosphere

(c) dissolved gases (e.g., H ),2
chloride (time allotted for

,

analysis subject to discussion
below), and boron concentration of

i liquids

(d) alternatively, have inline
j

monitoring capabilities to perform
all or part of the above analyses

Design Conformance: (2)a The chemistry laboratory has a Nuclear
Data 6620 Gamma Spectrometer Counting
System with the capability to identify
and quantify gamma emitting nuclides.
This system is interfaced with two
(Ge(Li) crystals (15 percent efficient)'

and one intrinsic (Ge) crystal

(19 percent efficient).

These crystals are calibrated with 14
different geometries for counting liquid,'

gaseous particulate and charcoal filter
samples.i

I
A procedure is being developed to
estimate core damage based on primary
coolant sample results and other measured
parameters. The Rogovin Report and other'

reports written since the TMI accident
i are being considered in the development

of the procedure. The procedure will

Q281.7-2
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address evaluation of short and long
lived volatile radionuclide levels.

This procedure will be written, approved
and implemented prior to plant startup.

2(b) The capability to obtain and transport a
grab sample is described in FSAR
Section 9.3.2.6.2. The chemistry
laboratory has a Perkin-Elmer Sigma 3B
Gas Chromatograph for analyzing hydrogen.
This instrument has been modified to
accept post accident gaseous samples.

2(c) Regulatory Guide 1.97, Revision 2,

sampling and analysis capabilities are
discussed below:

Primary Coolant and Sump

Gross Activity - see item 2(a).

Gamma Spectrum - see item 2(a).

)

Boron Content - A Perkin-Elmer.

I.C.P.-AA Model 5000 Photometer has
been modified to accept post
accident samples in the range of
1 ppm to 3000 ppm.

Chloride Content - An E.G.G..

Polographic Analyzer Model 384-4,
modified to accept post accident
samples in the range of 0.1 ppm to
20 ppm, will be utilized for this
service.

Total Gas or Dissolved Hydrogen -.

The capability to measure total
dissolved gases at concentrations
2000 cc/kg @ STP is provided by the
PASS.

Dissolved Oxygen - Criterion 4 does.

not require measurement of

dissolved oxygen if either

dissolved hydrogen, or total

dissolved gases can be measured.
The design provides for the
capability to measure total

dissolved gases, therefore
capability for monitoring dissolved
oxygen was not incorporated into
the design.

;

I

Q281.7-3
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atmosphere sampling and analysis must
assume that it is possible to obtain and
analyze a sample without radiation
exposures to any individual exceeding the
criteria of GDC 19 (Appendix A, 10CFR
Part 50) (i.e., 5 rem whole body, 75 rem
extremities). (Note that the design and
operational review criterion was changed
from the operational limits of 10CFR
Part 20 (NUREG-0578) to the GDC 19
criterion (October 30, 1979 letter from

H.R. Denton to all licensees)).

Design Conformance: Tables Q281.7-1 and Q281.7-2 present the
predicted whole body and extremity
exposures required to obtain and analyze
primary coolant and containment
atmosphere samples, respectively. The
source terms assumed are delineated in
NUREG-0737. As has been demonstrated, .

all do'ses are well within the 5 rem whole
body, 75 rem extremities requirements of
GDC 19. Access and transit time and
background dose rate levels are described
in FSAR Tables 12.3-3 and 12.3-4.

Criterion: (7) The analysis of primary coolant samples
for boron is required for PWRs. (Note
that Revision 2 of Regulatory Guide 1.97
specifies the need for primary coolant
boron analysis capability at BWR plants.)

Design Conformance: Millstone Unit 3 has the capability to
measure boron concentration. See

item 2(c).

Criterion: (8) If inline monitoring is used for any
sampling and analytical capability
specified herein, the licensee shall
demonstrate the capability of analyzing
the samples. Established planning for
analysis at offsite facilities is

acceptable. Equipment provided for
backup sampling shall be capable of
providing at least one sample per day for
7 days following onset of the accident,
and at least one sample per week until
the accident condition no longer exists.

Design Conformance: The PASS has the capability to obtain
both diluted and undiluted backup samples
by means of a septum and syringe and a
shielded sample chamber. Sample lines
and equipment are purged after the sample

Q281.7-6
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is obtained, as described in FSAR
Section 9.3.2.6.2. Backup analysis will
be performed at the Haddam Neck Plant
which has capabilities similar to those
of the Millstone chemistry _ laboratory.
The Haddam Neck Plant is located

'

approximately 40 miles from the Millstone-

Nuclear Power Station.
8

Criterion (9) The licensee's radiological and chemical
sample analysis capability shall include
provisions to:

(a) Identify and quantify the isotopes
of the nuclide categoriesi

discussed above to levels
corresponding to the source terms
given in Regulatory Guide 1.3 or

,

1.4 and 1.7. Where necessary and,

practicable, the ability to dilute
the samples to provide capability

. for measurement and reduction of
! personnel exposure should be
I ,provided. Sensitivity of onsite

liquid sample analysis capability
should be such as to permit

' measurement of nuclide
concentration in the range from
approximately 1 uCi/g to 10 Ci/g.

,

I (b) Restrict background levels of
radiation in the radiological and

'
chemical analysis facility from
sources such that the sample

j analysis will provide results with
< an acceptably small error

(approximately a factor of 2).,

; This can be accomplished through
: the use of sufficient shielding

| around samples and outside
' sources, and by the use of a

ventilation system design which
will control the presence of
airborne radioactivity.

: Design Conformance: 9(a) Samples may have any concentration from
'

the normal operating range (typically
| 0.1 ,ci/g) up to the calculated accident
! concentration of approximately 4 Ci/g.
!

Samples that are too. radioactive to countr

will be diluted. The expected dose from
performing a dilution of the highest
activity sample is given in item 6.

Q281.7-7
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Dilution will be manual and the criteria
for total dilution factor will be based
on reducing sample activity to a level
that can be counted. Thus the entire
range of expected coolant activity can be
analyzed.

9(b) Doses in the counting room were
calculated assuming the source terms
specified in NUREG-0737. Since the
counting room is adjacent to the
Millstone Unit 1 Reactor Building, the
controlling accident is a LOCA at
Millstone Unit 1. Due to distance and
intervening shielding, an accident at
Millstone Unit 3 wculd result in
significantly lower dose rates. The
Millstone Unit 1 LOCA sources considered
include the piping in the MP1 Reactor
Building which could circulate primary
coolant, airborne activity in the
drywell, and airborne activity in the
reactor building. Since samples will not
be prepared cr stored in the counting
room, they were not considered in dose
calculation. Credit was taken for decay
in that it was assumed that sample
analysis will not be required until
2 hours post shutdown. The calculated
dose rate at this time in the counting
room was 0.3 millirem /hr.

This dose rate is insignificant in
comparison with the activity level of the
sample and hence will have no effect on
the ability to achieve a factor of 2
accuracy.

Criterion: (10) Accuracy, range, and sensitivity shall be
adequate to provide pertinent data to the
operator in order to describe
radiological and chemical status of the
reactor coolant systems.

'

Clarification: The recommended ranges for the required
accident sample analyses are given in
Regulatory Guide 1.97, Revision 2. The
necessary accuracy within the recommended
ranges are as follows:

Q281.7-8
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Gross activity, gamma spectrum:.

measured to estimate core damage,
these analyses should be accurate
within a factor of 2 across the
entire range.

Boron: measure to verify shutdown.

margin.

In general this analysis should be.

accurate witnin 15 percent of the
measured value (i.e., at 6,000 ppm B
the tolerance is 300 ppm while at
1,000 ppm the tolerance band should
remain at 50 ppm).

Hydrogen or Total Gas monitored to.

estimate core degradation and
corrosion potential of the coolant.,

An accuracy of 10 percent is
desirable between 50 and 2000 cc/kg
but 120 percent can be acceptable.
For concentration below 50 cc/kg the
tolerance remains at i5.0 cc/kg.

Oxygen: monitored to assess coolant.

corrosion potential.

For concentrations between 0.5 and
20.0 ppm oxygen the analysis should
be accurate within 10 percent of
the measured value. At
concentrations below 0.5 ppm the
tolerance band remains 0.05 ppm.

,

pH: measured to assess coolantt .

corrosion potential.

Between a pH of 5 to 9, the reading
should be accurate within 0.3 pH

i units. For all other ranges 10.5 pH
unit is acceptable.

To demonstrate that the selected
procedures and instrumentation will
achieve the above listed accuracies,
it is necessary to provide
information demonstrating their
applicability in the post accident'

water chemistry and radiation
environment. This can be
accomplished by performing tests
utilizing the standard test matrix

Q281.7-9
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provided in Table Q281.7-3, or by
providing evidence that the selected
procedure or instrument has been
used successfully in a similar
environment.

All equipment and procedures which are
used for post accident sampling and
analyses should be calibrated or tested
at a frequency which will ensure, to a

j high degree of reliability, that it will
| be available if required. Operators

{ should receive initial and refresher
training in post accident sampling,

; analysis, and transport. A minimum
frequency for the above efforts is

.

I considered to be every 6 months if
indicated by testing. These provisions

; should be submitted in revised Technical
4

Specifications in accordance with
j Enclosure 1 of NUREG-0737. The staff

will provide model Technical
|. Specificatons at a later date.
i

Design Conformance: It is NUSCo's position that the
accuracies recommended in the
clarification are achievable during
normal conditions but not during post

i accident conditions. Based on
j experience, NUSCo concludes that the
i following accuracies and ranges are

appropriate during post-accident
conditions:,

Gross activity, gamma spectrum: A.

reasonable accuracy is a factor of
10.

!

Boron: 50 ppm below 1000 ppm and.

; 5 percent above.
,

Chloride: 110 percent for. .

! concentrations between 0.5 and
: 20.0 ppm and 10.1 ppm below 0.5 ppm.
i

Total gas: 120 percent between 50.

and 2000 cc/kg and 110 cc/kg from 50;

to 30 cc/kg, the lower level of.

detection for our system.,

,

Oxygen: The , ability to measurei .

i oxygen is not a requirement and we
j have not made provision for it.

Q281.7-10
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pH: i0.3 pH units between 5 and 9,.

10.5 pH units for other ranges.

The standard test matrix is a new
criterion that was not specified in
NUREG-0578. The analytical
instrumentation selected for post
accident sampling (i.e., ICP-AA 5000, Gas
Chromatograph and EGG Polographic
Analyzer model 384-4) was chosen for its
ability to operate in the post-accident
sampling environment.

Semi-annual training is in excess of that
required for senior reactor operators.
Annual training is considered adequate.
Technical Specifications regarding the
PASS will be proposed subsequent to
receipt of the model Technical
Specifications.

Criterion: (11) In the design of the post _ accident
sampling and analysis capability,
consideration should be given to the
following items:

(a) Provisions for purging sample lines,
for reducing plateout in sample
lines, for minimizing sample loss or
distortion, for preventing blockage
of sample lines by loose material in
the RCS or containment, for
appropriate disposal of the samples,
and for flow restrictions to limit
reactor coolant loss from a rupture
of the sample line. The post-,

accident reactor coolant and
I containment atmosphere sample should

be representative of the reactor
coolant in the core area and the
containment atmosphere following a
transient or accident. The sample
lines should be as short as possible
to minimize the volume of fluid to
be taken from containment. The
residues of sample collection should
be returned to containment or to a
closed system.

(b) The ventilation exhaust from the
sampling station should be filtered
with charcoal absorbers and high-
efficiency particulate air (HEPA)
filters.

Q281.7-11
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Design Conformance (11)(a) During design of the post-accident
sampling and analysis capabilities,
consideration was given to the following
items:

Liquid Sample Portion

The liquid sample portion of the PASS is
provided with a flush module and pump.
This flushes the radioactive sample and
return lines with demineralized water at
approximately 1 gpm (350 psig). The
liquid sample portion hac the capability
to sample from the het and cold legs of
the reactor coolant system, as well as
from the containment sump.

Sample lines are isolated from the
reactor coolant portion with PASS
isolation valves. These remotely
operated isolation valves are installed
to ASME Section III, Class 2 requirements
and are seismically and environmentally
qualified.

Containment Air Portion

The PASS has the capability to sample
containment atmosphere, and return
containment atmosphere samples from
either of two alternative sample points.

Containment atmosphere sample lines are
provided with nitrogen purge
capabilities. Further information is
provided in FSAR Section 9.3.2.6.2.
Provisions have been taken to reduce a
plate out in the containment atmosphere
sample in conformance with ANSI N13.1.

11(b) Radioactive airborne contamination
control is provided by blowers which
maintain a negative pressure in the
sa.mple modale. These blowers exhaust
into the supplementary leak collection
system which exhaust through filter banks
to the atmosphere via the stack.
Ventilation for the sample room is also
provided by the supplementary leak
collection and release system. For
additional information, see FSAR
Section 9.4.11.

|

| Q281.7-12
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TABLE Q281.7-1

DOSE REQUIRED TO OBTAIN AND ANALYZE REACTOR COOLANT SAMPLE

Extremity
Whole Body dose Dose **

(mrem) (mrem)

1. Sample Collection

a. Area Dose - Control Panel NEG* NEG
b. Area Dose - Sample Panel NEG NEG
c. Sample Dose - Sample Panel 60 610
d. Transit Dose - Area and Sample 1330 1330

Total Sample Collection 1390 1990

2. Sample Analysis

a. Area Dose - Lab NEG NEG
b. Area Dose - Count Room NEG NEG
c. Dose Due to Sample

(1) Dilution 56 2960
(2) Ge Li NEG 10
(3) Boron 32 2060

Total - Sample Analysis 88 5030

Total - Collection and Analysis 1480 6970

NOTES:

* NEG = Negligible - less than 10 mrem
** Includes Whole Body Dose.

Amendment 3 1 of 1 August 1983
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TABLE Q281.7-2

DOSE REQUIRED TO OBTAIN AND ANALYZE REACTOR ATMOSPHERE SAMPLE

Extremity
Whole Body dose Dose **

(mrem) (mrem);

1. Sample Collection

a. Area Dose - Control Panel NEG* NEG
b. Area Dose - Sample Panel NEG NEG
c. Sample Dose - Sample Panel 4 44
d. Transit Dose - Area and Sample 1330 1330

Total Sample Collection 1334 1374

2. Sample Analysis

a. Area Dose - Lab NEG NEG
b. Area Dose - Count Room NEG NEG
c. Dose Due to Sample

(1) Gas Chromatograph 15 30

(2) Ge Li NEG 3

Total - Sample Analysis 15 33

Total - Collection and Analysis 1349 1407

NOTES:

* NEG = Negligible - less than 10 mrem
** Includes Whole Body Dose.

i

Amendment 3 1 of 1 August 1983
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TABLE Q281.7-3

STANDARD TEST MATRIX FOR UNDILUTED REACTOR COOLANT
SAMPLES IN A POST-ACCIDENT ENVIRONMENT

Nominal Added as
Constituent Concentration (ppm) (Chemical Salt)

I- 40 Potassium Iodide

Cs+ 250 Cesium Nitrate, ,

' Ba+2 10 Barium Nitrate

La+3 5 Lanthanum Chloride

Ce+4 5 Ammonium cerium
Nitrate

Cl- 10

B 2000 Boric Acid

Li+ 2 Lithium Hydroxide

No - 150a

NH,+ 5

K+ 20

Gamma Radiation 109 Rad /gm of Adsorbed Dose
(Induced Field) Reactor Coolant

NOTES:

1. Instrumentation and procedures which are applicable to diluted
samples only, should be tested with an equally diluted chemical
test matrix. The induced radiatica environment should be
adjusted commensurate with the weight of actual n etor coolant
in the sample being tested.

2. For PWRs, procedures which may be affected by spray additive
chemicals must be tested in both the standard test matrix plus
appropriate spray additives. Both procedures (with and without
spray additives) are required to be available.

3. For BWRs, if procedures are verified with boron in the test
matrix, they do not have to be tested without boron.

4. In lieu of conducting tests utilizing the standard test matrix
for instruments and procedures, provide evidence that the
selected instrument or procedure has been used successfully in a
similar environment.

Amendment 3 1 of 1 August 1983

_. , _ _ _ _ _ , _ _ _ _ _ _ - - _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ , _ _ ___ _



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No Q281.8 (Section 9.3.4)

Describe provisions for monitoring mixed bed, cation bed, and boron
thermal regeneration demineralizers differential pressure to assure
that pressure differential limits are not exceeded (Section III.G.I.b

of Standard Review Plan 9.3.4).

Response:

Differential pressure across the letdown filter upstream of the
demineralizer is monitored by pressure indicators PI 135A and
PI 135B. The filter is provided upstream of the demineralizers to
preclude clogging. Pressure across the demineralizers could be
obtained by comparing PI 135B with PI 133. To obtain the pressure
drop across any single demineralizer, the other would be valved out.
Differential pressure across the BTRS demineralizers can be measured
by PI 383 and PI 384. Differential pressure across any individual
demineralizer can be measured by valving out the other
demineralizers.

i

Q281.8-1
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NRC Letter: May 3, 1983

Question No. Q281,9 (Section 10.3.5)

. The information that you have provided is insufficient for us to
"

evaluate the secondary water chemistry control program. Provide
a summary of operative procedures to be used for the steam
generator secondary water chemistry control and monitoring
program, addressing the following:

1. Identify the sampling schedule for the critical chemical
and other parameters and the control points or limits

"

for these parameters for each operating mode of the
plant, i.e. dry lay-up, cold shutdown, hot
standby / shutdown, and power operation

2. Identify the procedures used to measure the values of
the critical parameters, i.e. standard identifiable
procedures and/or instruments

3. Identify the sampling points, considering as a minimum
the steam generator blowdown, the hot well discharge,
the feedwater, and the demineralizer effluent. While
some of this material can be gleaned from Figures 10.3.2
and 10.3.3, the Applicant should provide it, as well as
the remaining information, in a more concise manner. We
recommend a process flow chart similar to that in
EPRI N-2074-SR "PWR Secondary Water Chemistry
Guidelines"

4. State the procedures for recording and management of
data, defining corrective actions for various out-of-
specification parameters. The procedures should define
the allowable time for correction of out-of-
specification parameters. We recommend multiple levels
of time allowable for providing correction based upon
the amount of out-of-specification of the variable. (See

EPRI NP-2704-SR above)

Because of the significance of condenser in-leakage the
chemistry program should include a corrective action
provision such that a condenser inservice inspection
program will be initiated if condenser leakage is of
such a magnitude that power reduction is required
(action level 2 of the EPRI/SGOG guidelines) more than
once per 3 month period.

5. Identify (a) the authority responsible for interpreting
the data and initiating action (b) the sequence and
timing of administrative events required to initiate
corrective action

Q281.9-1
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Response:

The Hillstone Unit 3 Chemistry Manual is the document containing
; the chemistry monitoring and control requirements. This document

is scheduled to be completed by December 31, 1983. An FSAR
change to Section 5.4.2.1 will be submitted by March 1, 1984.
This submittal will incorporate the above information and bring
the section into conformance with SRP 5.4.2.1 and/or exceptions
will be noted and justified.

.

4

!
J

i

;

[
f

Q281.9-2
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NRC Letter: May 3, 1983

Question No. Q281.10 (Section 10.4.6)

Explain how you prevent resin breakthrough into the steam
generators from the full flow demineralizers.

Response:

Refer to revised FSAR Section 10.4.6.3 for th? response to this
question.

I
|

i

|

Q281.10-1

i

!

i
|
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NRC Letter: May 3, 1983

Question No. Q281.13 (Section 9.1.2)

Provide a list of the Codes and Standards used in the design and
fabrication of the spent fuel racks.

Response:

Codes and Standards used in the design and fabrication of the Millstone
spent fuel racks are as follows:

American Society of Mechanical Engineers, Boiler and Pressure Vessel
Code, Section III, Division 1. 1977. Winter 1978 Addenda.

American Institute of Steel Construction Specifications, Manual of Steel
Construction, 7th Edition. 1970.

American National Standards Institute, N210-1976, Design Objectives for
Light Water Reactor Spent Fuel Storage Facilities at Nuclear Power
Stations.

American National Standards Institute, N16.1-1975, Nuclear Criticality
Safety in Operations with Fissionable Materials Outside Reactors.

American National Standards Institute, N45.2.2-1978, Packaging,
Shipping, Receiving, Storage, and Handling of Items for Nuclear Power
Plants (During the Construction Phase).

American National Standards Institute, 45.2.11-1974, Quality Assurance
Requirements for the Design of Nuclear Power Plants.

Code of Federal Regulations, Title 10, Part 100, Federal Specification
Reactor Site Criteria. 1979.

Code of Federal Regulations, Title 10, Part 50, Domestic Licensing of
Production and Utilization Facilities. 1979.

PP-T-60 Federal Regulation - Packaging Tape Specification.

WCAP-8370, Westinghouse Water Reactor Division's Quality Assurance Plan,
Revision 8A. 1977.

83311MW, Westinghouse Process Specification, Revision 1.
December 15, 1976.

Q281.13-1

. _ _ _ . _ . _ , __ __ _ _ - . _ __. . . _ _ _ -_.



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q410.7 (Section 3.5.1.1)

Provide the results of your analysis that missiles from the turbine
driven auxiliary feedwater pump cannot damage other safety related
equipment. Provide a drawing of the moveable overhead missile shield
over this pump and the provisions to ensure that this shield be in
the proper place when the reactor is operating.

Response:

Results will be provided at a later date upon completion of the ESF
Building Internally Generated Missile Analysis. The turbine driven
auxiliary feedwater pump is located in its own cubicle, surrounded
with 2 foot reinforced concrete walls and a poured concrete ceiling

slab (not removable). Refer to revised FSAR Section 3.5.1.1.

:

I
l

Q410.7-1
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NRC Letter: May 3, 1983

Question No. Q 410.8 (Section 3.5.1.2)

Verify that a seismic event will not result in gravity missiles
within the containment which could cause damage to essential systems
required to assure a safe shutdown, or result in unacceptable
releases of radioactivity.

Response:

Verification is assured by the methods addressed in revised FSAR
Section 3.5.1.2.1 and 3.78.3.

(

Q410.8-1
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NRC Letter: May 3, 1983

Question No. Q410.9 (Section 3.5.1.2)

Verify that your analyses of internally generated missiles have
considered the reactor head bolts as possible missile sources. Verify
also that secondary missiles, if any, generated by impact of the primary
missiles identified in FSAR will not cause damage to essential systems
required to assure a safe shutdown or result in unacceptable releases of
radioactivity.

Response:

Reactor head bolts are not considered to be credible missiles by the
NSSS manufacturer, Westinghouse. This position was originally submitted
on Comanche Peak Units 1 and 2, Docket No. 50-445. This was found to be
acceptable by the NRC in their SER dated July 1981.

Secondary missiles are addressed in FSAR Section 3.5.3.4.

I

.

Q410.9-1
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NRC Letter: May 3, 1983

Question No. Q410.10 (Sections 3.5.2)

FSAR Section 3.5.2 is incorrect. As outlined in Regulatory
Guide 1.70, Section 3.5.2 should describe the structure and system to
be protected from externally generated missiles.

Verify that equipment, systems, and components containing radioactive
fluids are protected against tornado missile damage or assure that
failure of unprotected components will not result in an unacceptable
release of radioactivity.

Response:

Refer to revised FSAR Section 3.5.2 for the response to this
question.

Q410.10-1
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NRC Letter: May 3, 1983

Question No. Q410.ll (Section 3.6.1)

It is our position that the compartments which house the main steam
lines, feedwater. lines, and the isolation valves be designed to consider
the environmental effects (pressure, temperature, humidity) and
potential flooding consequences from an assumed crack of one square

j foot. The essential equipment, including the atmospheric dump valves,
main steam isolation valves, and feedwater isolation valves and their
operators, and the essential auxiliary feedwater pumps and associated
equipment should be capable of operating in the environment resulting,

from the above crack. Further, if this assumed crack could cause the
structural failure of these compartments, then the failure should not
jeopardize the safe shutdown of the plant.

; We, therefore, request that you submit a subcompartment pressure
'

analysis to confirm that the design of the above compartments conforms
4 to our position as outlined above. When you submit the results of your

evaluation, identify the computer codes used, and the assumptions used
for mass and energy release rates. The peak pressure and temperatures
resulting from the postulated break of a high energy pipe located in
these compartments are dependent on the mass and energy, flows during
the time of the break. Therefore, for the pipe break or crack analyzed,
provide the total blowdown time and the mechanism used to terminate or
limit the time of blowdown flow so that the environmental effects will
not affect safe shutdown of the facility.

Also provide a similar analysis for other compartments outside
containment in the vicinity of safety related structures, systems and,

I components which house high energy lines such as CVCS charging, letdown,
'

and steam generator blowdown.

! Response:

| The environmental effects of postulated pipe breaks are established as
j design basis environmental conditions for essential equipment affected

by the pipe breaks in the high energy lines and are included as
| environmental qualification criteria for the essential equipment. FSAR

Section 3.11 describes the environmental qualification of essential
,

I equipment.

The qualification worksheets providing environmental qualification for

j all safety related equipment will be submitted 12 months prior to fuel
l load as noted in the response to NRC Question 270.1.

Structural integrity has been reviewed as part of the evaluation of
environmental conditions.

<

Q410.11-1
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NRC Letter: May 3, 1983

Question No. Q410.12 (Section 9.1.2)

Verify that the fuel pool is not located in the vicinity of any high-
energy lines or rotating machinery to ensure physical protection for the
spent fuel from internally generated missiles and the effects of pipe
breaks.

Response:

There are no high energy piping systems within the fuel building (see
FSAR Tables 3.6-1 and 3.6-2).

The only missile sources are motor-driven pumps. These are located at
elevations lower than the top of the spent fuel pool and are physically
separated from spent fuel by the intcrnal concrete structure of the fuel
building. 1herefore, damage to the spent fuel from rotating machinery
is not credible.

|

|

,

Q410.12-1
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| NRC Letter: May 2, 1983
,

Question No. Q410.13 (Section 9.1.2)

Provide the new fuel storage capacity in the spent fuel storage
facility and the arrangement for maintaining a suberitical array

2 during all storage conditions.

j Response:

New fuel assemblies will be stored directly in the spent.

fuel pool which has a current spent fuel storage capacity of
i 756 locations.

For the . initial reactor loading at the beginning of plant.

life, 193 locations in the spent fuel pool will be utilized
to store the new fuel assemblies.

For the successive-reload batches of new fuel assemblies.

required to refuel the reactor, approximately 64 locations
are reserved in the spent fuel pool for storage of new fuel
until such time as alternative storage provisions are

|
required.

A suberitical array is maintained as follows:

Center to center distance is fixed at 10.35 inches..

Neutron absorbing material is utilized..

Criticality analysis ascumes the following:.
;

- The fuel assembly contains the highest enrichment
authorized, is at its most reactive point in life, and
no credit is taken for any burnable poison in the fuel
rods.

- All fuel rods contain uranium dioxide at an enrichment
of 3.8 weight percent U-235 over the infinite length of
each rod.

i

- No credit is taken for any U-234 or U-236 in the fuel,
nor is any credit taken for the buildup of fission
product poison material.

- The moderator is pure water at a temperature of 68 F.
A conservative value of 1.0 gm/cm3 is used for the
density of water.

- No credit is taken for any Inconel spacer grids of
,

'
Zircaloy spacer sleeves.

Q410.13-1
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- The minimum poison material loading is used throughout
the array.

The array is infinite in lateral and axial extent which-

precludes any neutron leakage from the array.

Q410.13-2
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NRC Letter: May 3, 1983

Question No. Q410.15 (Section 9.1.4 and 9.1.5)

With regards to the overall heavy load handling systems verify that your
design meets the guidelines of NUREG-0612, " Control of Heavy Loads at
Huclear Power Plants," Phase I and II and provide sufficient information
so that we can make an independent evaluation of how the guidelines of
HUREG-0612 are met.

Response:

The response to this question will be submitted at a later date.

Q410.15-1
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NRC Letter May 3, 1983

Question No. Q410.16 (Section 9.3.1)

Describe the means provided for assuring that instrument air quality is
within the necessary limits to assure proper functioning of all air
operated valves and instrumentation in safety related systems.

Response:

Refer to revised FSAR Sections 9.3.1.1.1, 9.3.1.1.3, 9.3.1.1.4.2,

9.3.1.2.1, 9.3.1.2.3, and 9.3.1.2.4 for the response to this question.

Q410.16-1
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NRC Letter: May 3, 1983

Question No. Q410.17 (Section 9.3.3)

Verify that adequate protection has been provided for safety related
equipment assuming a pipe rupture for nonseismic piping systems (such
as fire protection system and cooling water system) and components
(such as tanks) located in safety related areas. This protection
cannot assume credit for nonseismic Category I sump pumps. Your
response should include the time required for operator action if

,

necessary to provide protection of essential equipment once'

indication from the Class 1E level switches is given.

Response

Safety related equipment is protected from flooding damage by
physical location within the buildings, or by Class 1E level
instrumentation which provides warning protection (see FSAR Figure
9.3-6). The areas of the plant where nonseismically designed piping

,

1 and safety related equipment are located together are in the
auxiliary building, engineered safety features building, control
building, fuel building, and the emergency generator enclosure. The,

following is a description of the provisions which preclude flooding
damage to the safety related equipment in these areas.

The auxiliary building (FSAR Figure 3.8-62) is basically divided into
two areas, the motor control center (McC)/ rod drive area and the
remainder of the building. These areas are separated from each other
by a concrete wall which will have all penetrations sealed to prevent
water -leakage. Both areas contain safety related equipment, but the
MCC/ rod drive area does not contain piping which could be considered
as a source of flooding. All safety related equipment in the

' remainder of the auxiliary building is elevated above the floor on
concrete pads to prevent any damage caused by localized flooding from
a pipe rupture. No significant accumulation of water will occur on
floors above the auxiliary building's lowest elevation due to the
fact that stairwells, gratings, pipe sleeves, duct penetrations, etc,
will adequately drain water to the lowest elevation. The auxiliary
building pipe tunnel sump, located in the basement of the building,
is provided with safety related level instrumentation to alert the
control room operator of a flooding condition within the area.

In the engineered safety features building (FSAR Figure 3.8-67),
safety related equipment is located in separate cubicled areas. Each
of the areas in the lower elevations of the building are provided
with sumps. The sumps all contain safety related level

. instrumentation which will provide the control room operator with
immediate indication of flooding in the area. No significant
accumulation of water will occur on the floors above from a pipe
rupture due to the fact that ladders, gratings, pipe sleeves, etc,

will adequately drain water to the lower elevation sumps.

Q410.17-1
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In the emergency generator enclosure (FSAR Figure 9.3-66),. safety
related equipment is in cubicles to prevent any simultaneous
flooding. The diesel generator systems and auxiliary equipment are
designed to start and maintain full load output with the fire
protection sprinkler system operating. There will be no significant
accumulation of water within the building to affect safety related
equipment since the building is located on grade elevation and water
will adequately drain to the outside through the doors and floor
drains.

In the fuel building (FSAR Figure 3.8-63), safety related equipment
is in cubicles to prevent a nonseismic pipe rupture in the adjacent
areas from flooding this equipment. There will be no significant
accumulation of water in the area of the safety related equipment
since stairs, gratings, pipe sleeves, etc, will adequately drain any
water into the basement pipe tunnel. From there, the water will
drain into the auxiliary building pipe tunnel sump where there is
safety related level instrumentation to alert the control room
operator of a flooding condition in the area.

In the control building (FSAR Figure 3.8-64) main stream valve
building (FSAR Figure 3.8-68) and hydrogen recombiner building (FSAR
Figure 9.3-70), there is no nonseismic piping which is significant
enough to cause flooding damage to any safety related equipment.

In the basement of the service building, there are redundant safety
related cable tunnels (FSAR Figure 3.8-65). These tunnels are
separated from any source of water by a concrete wall which will have
all penetrations through it sealed to prevent any water leakage. The
remainder of the service building (FSAR Figure 3.8-72) does not
contain any safety related equipment.

The circulation and service water pump house (FSAR Figure 3.8-69) is
divided into two areas: the safety related service water pump
cubicles and the remainder of the building. These areas are
separated from each other by a flood-proof concrete wall which will
have all penetrations through it sealed to prevent any water leaksge.
The safety related service water cubicle contains no non-ASME piping
capable of flooding the cubicle, and the remainder of the building
contains no safety related equipment.

The remainder of the plant, the turbine building (FSAR Figure
3.8-73), waste disposal building (FSAR Figure 3.8-74), auxiliary

boiler room (FSAR Figure 3.8-76), and condensate polishing area (FSAR
Figure 3.8-75) do not contain any safety related equipment in areas
of potential flooding. Also, a pipe rupture and flooding of any of
these buildings will not affect any safety related equipment in other
plant areas.

As a result of the level instrumentation and other features provided

for protection of the safety related equipment, time for operator
action is not a limiting factor. Normal operator response time to
the alarms available in the control room would be within sufficient
time to mitigate the consequences of a pipe break.

Q410.17-2
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NRC Letter: !!ay 3,1983

Question No. Q410.21 (Section 9.4.2)

It is our position that those portions of the fuel building
ventilation system utilized during the emergency filtration modes be
seismic Category I and that the system be designed so that failure of
the nonsafety portion of the system will not compromise the
operability of the safety-related portion. Verify that your plant
complies with the above position.

Respense:

Refer to revised FSAR Section 9.4.2 and revised FSAR Figure 9.4-2 for
the response to this question.

i
,

I

(

l

|
|
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URC Letter: May 3, 1983

; Question No. Q410.22 (Section 9.4.9)

Describe the means provided for isolating the waste disposal building
ventilation system following a design basis event (such as SSE) .in
order to prevent the release of potentially radioactive airborne,

.

| contaminants through building openings.

; Response:

In the potential event of release of radioactivity in the waste
disposal building, several area radiation monitors (Section 12.3.4)

! or the waste disposal building ventilation gas and particulate
monitor (Section 11.5), located in the auxiliary building, would
detect the release and provide information to the operator to either
shut inlet and outlet dampers. or divert the outlet through the
auxiliary building filter system. All these actions may be
accomplished from the control room (see Section 9.4.9).

Concerning specific design for seismic events, the waste disposal
building ventilation system isolation features are not seismic
Category I. Airborne radioactive releases from limiting case
radioactive component failures are evaluated in FSAR Sections 15.7.1
and 15.7.2, and results are tabulated in Table 15.0-8. The resulting-

releases are below the limits indicated in Regulatory Guides 1.29 for
seismic Category I design.

,

9

|

i

|

l'

1

:
,

Q410.22-1
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!!RC Letter: May 3, 1983

Question No. Q410.24 (Section 10.4.3)

Describe the main steam isolation valve actuation mechanism and
provide drawings showing the hydraulic and pneumatic operation system
for this valve.

Response:

Refer to revised FSAR Section 10.3.3 for the response to this
question.

|

l

s

Q410.24-1
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NRC Letter: May 3, 1983

Question No. Q410.26 (Section 10.4.7)

In order to meet Branch Technical Position ASB 10-2 for top-feed
design, commit to perform tests acceptable to NRC to verify that the
unacceptable feedwater hammer will not occur using the plant
operating procedures for normal and emergency restoration of steam
generator water following loss of normal feedwater flow. This
commitment should be reflected in the FSAR.

Response:

The Auxiliary Feedwater Test as indicated in FSAR Table 14.2-1 (Test
Number 30) will verify that an unacceptable feedwater hammer will not
occur.

,

I

e

Q410.26-1
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NRC Letter May 3, 1983

Question No. Q410.27 (Section 10.4.9)

Provide a response to our March 10, 1980 letter to near-term
' ' operating license applicants concerning your EFW system design (TMI-2

Task Action Plan, NUREG-0737, Item II.E.1.1), This response should;
'

include the following:

a. A detailed point-by-point review of your EFW system design
against Standard Review Plan Section 10.4.9, and Branch
Technical Position ASB 10-1.

!
b. A point-by-point view of your EFW system design, Technical

Specifications and operating procedures against the generic
i- short-term and long-term requirements discussed in the

March 10, 1980 letter.
4

1

c. The design basis for the EFW flow requirements and
verification that your EFW system will meet these

. requirements (refer to Enclosure 2 of the March 10, 1980
i letter).

Response:

Refer to revised FSAR Section 10.4.9.1 and to the tables listed below

: for the response to this question.

Part A Refer to Table Q410.27-1

Part B Refer to Table Q410.27-2

Part C Refer to Table Q410.27-3

i

,

4

1

4

j.

,

4

4

Q410.27-1
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TABLE Q410.27-1
J

CONFORMANCE REVIEW OF STANDARD REVIEW PLAN
10.4.9, REVISION 2, AUXILIARY FEEDWATER SYSTEM

,

f

SRP Section Subject FSAR Reference'

II.1 General Design Criterion Section 10.4.9.1
(GDC)2

4 II.2 GDC 4 Section 10.4.9.1
1

II.3 GDC 5 Section 10.4.9.1
-

II.4 GDC 19 Section 10.4.9.1
,

,

II.5 GDC 34/44 Section 10.4.9.1
.

'
II.6 GDC 45 Section 10.4.9.1

i
'

II.7 GDC 46 Section 10.4.9.1

III.1.a Performance Requirements Section 10.4.9.1
3

i
III.1.b Isolation of nonessential Section 10.4.9.1,i

portions of system Item 6c'

III.1.c Seismic and quality group Section 10.4.9.1,
classification Items 1 and 9

|

III.1.d ISI and testing provisions Section 10.9.4.4

III.2.a Failure of non-Cat. I seismic Sections 2.0, 3.2,
portions of system or other and 3.7B.3.13

' systems or structures

III.2.b Prctection from floods, Section 10.4.9.1,
; tornados, hurricanes, and Items 1,12, and 13;

missiles Table 3.2-1;,

Sections 3.4, 3.11,
and 3.5j

1

1 III.2.c Protection from high and Section 10.4.9.1,

| moderate energy line breaks Item 14;

Section 3.6

III.2.d LOP (offsite) Sections 10.4.9.1,
i Items 6b and 16;

! 10.4.9.3

i
f

!
t

i

1 of 1

:

i
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TABLE Q410.27-1 (Cont)

SRP Section Subject FSAR Reference
i i

- III.2.e Single active failure Sections 10.4.9.1,

: Item 6b; 10.4.9.2,

! 10.4.9.3;
Figure 10.4-6

,

III.2.f Diversity in pump motive Sections 10.4.9.2,
,

power sources 10.4.9.3, and'

| 10.9.9.5

'
III.2.g Automatic initiation Sections 10.4.9.2,

Manual initiation 10.4.9.3, !,

Flow limiting devices and 10.4.9.5

(cav. vents)

III.2.j Flow capacity Section 10.4.9.3

III.3 NUREG-0611 and NUREG 0635 Table Q410.27-2

i III.4 Reliability evaluation Table 1.10-1

(NUREG 0737)
,

l

Conformance Review of Branch Technical*

Position ASB 10-1

B.1 System arrangement and Section 10.4.9.2

; power sources

i B.2 Separate and multiple Section 10.4.9.2
sources of motive energy and 10.4.9.3

! B.3 Feedwater supply to any Section 10.4.9.1,
! combination of steam Item 15

generators
i

B.4 Redundancy Sections 10.4.9.1,,

! Item 5b; 10.4.9.2
|

B.5 High energy line break The auxiliary feed-
water system does

| not operate during
| normal plant oper-
'

ation and as such
is excluded from
pipe rupture ana-
lysis. (Refer to

Table 3.6-2).
i,

|

1 of 2

|
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T

TABLE Q410.27-2

REVIEW OF NUREG 0611
RECO!!MENDATIONS TO IMPROVE RELIABILITY

j OF AUXILIARY FEEDWATER SYSTEMS
I

Short-Term TMI Recommendations
'

GS-1 Technical Specification Time Limits

The outage time limit and the subsequent action time given in
the Technical Specifications (to be Chapter 16 of the FSAR) are

,

as required by the Standard Technical Specifications.

! GS-2 Administrative Controls on Manual Valves

Not applicable to Millstone 3. !!illstone 3 does not have
common suction piping between the primary water source (DWST)

; and the FWA system. There are no single valves or multiple
: valves in series which could interrupt all FWA flow if
i inadvertently left closed.

GS-3 Throttling of FWA Flow

i Not applicable to Millstone 3. Operating procedures for
Millstone 3 do not require throttling of the auxiliary
feedwater-flow during initial phases of automatic operation.

GS-4 Emergency Protadure for Initiating Backup Water Supply.

A procedure will be written for transferring to alternate
sources of AFW supply. Recommendation GS-4 included two cases

; which are to be covered by this procedure.
!

Case 1. Pressure switches which trip the pumps on low suction
l pressure protect the pumps against self damage in the

event the DWST is not initially available.

Case 2. The procedure will cover operator actions required if

| the DWST is being depleted.
:

GS-S Initiation of FWA Flow Following a Loss of AC Power
,

Not applicable to Millstone 3. Under loss of all ac power, the
; turbine driven feedwater pump, its associated flow path, and
; all instrumentation will initiate and maintain the auxiliary

feedwater flow using only Class 1E de power.

4

e

i 1 of 3
,
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TABLE Q410.27-2 (Cont)

GS-6_ FWA Flow Path Verification

1. Reference Section 10.4.9.4. Plant procedure to verify
valves are properly aligned following testing or
maintenance shall be implemented.

2. Reference Chapter 16.

GS-7 Nonsafety Grade, Nonredundant Automatic Initiation Signals

Not applicable to Millstone 3. The automatic start FWA signals
and associated circuitry are safety grade.

GS-8 Automatic Initiation of FWA System

Not applicable to Millstone 3. The auxiliary feedwater system
is automatically initiated.

Additional Short-Term Recommendations

5.3.1 Primary FWA Water Source Low Level Alarm

Redundant DWST level indication is provided on HB6. The DWST
is sized with a volume adequate to maintain the plant at hot
standby for 10 hours, followed by a 6 hour cooldown to 350 F
hot leg temperature prior to operation of the residual heat
removal system. A low level alarm is provided to indicate the
DWST inventory has decreased to a level that is sufficient to
supply feedwater to the auxiliary feedwater system for only
20 minutes.

5.3.2 FWA Pump Endurance Test

The motor driven auxiliary feedwater pumps will be tested
(72 hour endurance test) as part of the Phase II startup
testing. The turbine driven auxiliary feedwater pump will be
endurance tested during the hot operational testing.

5.3.3 Indication of FWA Flow to SGs

Safety grade flow transmitters, located upstream of the
cavitating venturis, indicate flow to the steam generators on
MB5 and the auxiliary shutdown panel (ASB).

5.3.4 System Availability During Periodic Surveillance Testing

Not applicable to Millstone 3. When either Class 1E auxiliary
motor driven pump is in the test mode, the turbine driven pump
is available for automatic operation.

2 of 3
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TABLE Q410.27-2 (Cont)

Long-Term T!!I Recommendations

GL-1 Automatic Initiation of FWA Systems

See Recommendation GS-8.

GL-2 Single Valves in the FWA Flow Path

See Recommendation GS-2.

GL-3 Elimination of Dependency on AC Power Following a Complete Loss
of AC Power

See Recommendation GS-5.

GL-4 Prevention of Multiple Pump Damage Due to Loss of Suction
Resulting from Natural Phenomena

Not applicable to !!illstone 3. The DWST, and interconnected
piping, is protected from earthquakes and tornadoes.

GL-5 Nonsafety Grade, Nonredundant Initiation Signals

See Recommendation GS-7.

3 of 3
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TABLE Q410.27-3

BASIS FOR AUXILIARY FEEDWATER SYSTEM
FLOW REQUIREMENTS

Item * Subject FSAR Reference

1.a Plant transient and accident conditions Section 10.4.9.1,
Paragraph 16

1.b Maximum RCS pressure Table 5.4-11

Fuel temperature or damage limits Section 4.4

RCS cooling rate Section 5.3.2.1

Minimum steam generator level Section 5.4.2

2.a Maximum reactor power Table 15.0-2

2.b Time delay from initiating event to Table 15.0-4
reactor trip

2.c Plant parameter which indicate AFWS flow Section 10.4.9.2

Time delay before introduction of AFWS Section 10.4.9.3
flow to SGs

2.d Minimum steam generator water level Table 15.0-4
when initiating event occurs

NOTE:

* Refer to Enclosure 2 of NRC letter dated March 10, 1980, to near-
term operating license applicants concerning auxiliary feedwater
system design.

1 of 1
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NRC Letter: May 3, 1983

Question No. Q410.28 (SRP Section 9.5.1)

The Applicant should provide area arrangement drawings showing the
safe shutdown system (including cable routing) in order that we may
review the results.

Response:

Arrangement drawings showing the locations of safe shutdown equipment
and the designation of fire areas are provided on Figures 77A through
77F of the Fire Protection Evaluation Report (FPER).

Table 6-1, System Function Availability Matrix, of the FPER provides
! information required to verify the availability of safe shutdown

systems for a fire in any area. This matrix was provided for easy
review of safety function availability.

l.

i

1

4

Y

Q410.28-1
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NRC Letter: May 3, 1983

Question No. Q410.31i

The Applicant has stated that only active high/ low pressure interface
is in the residual heat removal system with 3 three-phase motor

i operated valves in series and that a spurious operation is considered
improbable. The Applicant should clarify why a fire in the control
room, where the control switches to these valves are probably
Jocated, could not short the control supply for these valves.

Response:

Fire in the control room could short the control supply for these
valves. However, control transfer switches have been provided
out?ide the centrol roce to transfer control to the auxiliary-
shutdown panels when necessary. Refer to FSAR Sections 5.4.7 and
7.4.1.3.

i

a

|
,

!

I

i

l

i

!,

l
il

:'

,

!

r
.!

i- Q410.31-1
t
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NRC Letter: May 3, 1983
!

!

Question No. Q430.4 (SRP Section 8.2)

There are four transmission lines between Millstone and Hunts Brook
Junction that follow a common right-of-way. It is the staff position'

that no other transmission lines cross over these four lines and that
the four lines be physically separate and independent so that no
single event such ss a tower falling or line breaking will be able to

,

simultaneously affect all circuits in such a way that none of the
four circuits can be returned to service in time to prevent fuel'

design limits or design conditions of the reactor coolant pres,sure
boundary from being exceeded. Line crossovers and physical

,

separation of these four transmission lines has not been described in
the FSAR. Provide the description and justify areas of noncompliance

: with the above staff position.

| Response

| The four lines emanating from the Millstone Switching Station will be
| in compliance with the staff position. Attached Figure Q430.4-1,

j taken from the Connecticut Siting Council Docket No. 25, Application
! for the Millstone to Manchester 345-kV line, shows the right-of-way

cross sections between Millstone and Hunts Brook Junction. The'

double circuit steel-pole structures between Millstone and I-95
: average 120 feet above ground while the wood pole H-frame structures
|

between Daniels Avenue and Hunts Brook Junction average 85 feet above
i ground.

In the event of a structure failure between Millstone and Hunts Brook
; Junction, the worst probable longer-than-momentary outage would be a

! loss of two circuits; i.e., the two circuits on a common steel pole,

or an H-frame structure falling into an adjacent line.

At Hunts Brook Junction, the four lines split (see attached
Figure Q430.4-2). The 348 line turns west to Southington Substation,
the 383 and new 310 lines continue north to Card Street and
Manchester Substation respectively, and the 371 line turns east to
Montville Substation. One aerial crossover of a line from Millstone
exists at this junction (383 crosses 371). But, at worst, only two
of the four circuits from the Millstone Switching Station would be
removed from service should a structure collapse.

|

Q430.4-1
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TYPICAL RIGHT-OF-WAY CROSS SECTIONS
A. WATERFORD: MILLSTONE SUBSTATION TO DANIELS AVE.,1.5 MILES IN SEGMENT 1
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STRUCTURE /V\ /U\

.l. 1 1 .l. 1 1

') { OF
'w/ EXISTING { OF

- EXISTING
,

| .., -
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C.WATERFORD-MONTVILLE: 195 TO HUNTS BK. JCT., 4.9 MILES IN SEGMENTS 2-4
LOOKING NORTH

345 KV 345 KV 345 KV 3 4 5 KV
l /Vk /9\ / \ / \/\

1 1 1 1 1 1 1 1 1 1 1 1

X X
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| | |
'

.

i
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!.

; - 8 2. 5 '- =j: 85' 82.5'* - 8 2.5' - : 82.5' +r
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FIGURE O 430.4-1
MILLSTONE-MANCHESTER 345KV LINE

o MILLSTONE NUCLEAR POWER STATION
) UNIT 3

FINAL SAFETY ANALYSIS REPORT
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NRC Letter: May 3, 1983

Question No. Q430.7 (SRP Section 8.2)

a. It is the staff position that the Millstone grid stability
analysis must show that loss of the largest single supply to the
grid does not result in the complete loss of preferred power.
The analysis should consider the loss, through a single event, of
the largest capacity being supplied to the grid, removal of the
largest load from the grid, or loss of the most critical
transmission line. The combined capacity of Millstone Units 1,
2, and 3 is to be supplied to the grid through the common
Millstone switchyard. The combined capacity of the three units
appears to be the largest capacity being supplied to the grid and
should be considered in the Millstone grid stability analysis.
Provide the results of the grid stability analysis when
simultaneous loss of the combined capacity of Units 1, 2, and 3
is considered and justify areas of noncompliance with the above
staff position.

b. There are four transmission circuits that connect the Millstone
switchyard to the grid system. The four circuits are routed on
two tower lines - two circuits per tower line. Section 8.1.3 of
the FSAR indicates that a simultaneous failure of either of the
two tower lines with only one circuit in service on the other
tower line, may result in instability of Millstone generation.
The Applicant, in order to prevent instability, has installed a
protection scheme to automatically reduce generator output at
Millstone Unit 3. Describe the protection scheme.

Response:

Answer to Part A

By careful design of the switchyard and protective relays, NU has
'

practically eliminated the possibility of the simultaneous loss of
three units at Millstone. Nevertheless, the loss of the Millstone
plant and all four transmission circuits has been simulated in design
studies. The transmission circuits were outaged along with the

,

station in order to simulate worst case conditions, and this outage
was simulated both with and without a fault.

| The stability analysis indicates that the rest of the system will
| remain in synchronism after the loss of the entire output of the
! Millstone station. The system was modelled for one set of operating
! conditions; hence, it is possible that a similar test under heavy
( transfer conditions within the interconnected system might result in

! instability. However, we are certain that the probability of losing
| all three units simultaneously is extremely small becuase of the

preventive measures discussed below in this response. Accordingly,
NU believes it is reasonable to count upon onsite power sources to
supply the necessary station service power requirements in the very
remote event that all three Millstone units should be lost at once

i
l

Q430.7-1i

- , - - _ - . - - _ - - . . . . . . - , . - --. ,- - _ . _ - . . - . _ - . -.



MNPS-3 FSAR

accompanied by the total loss of the transmission supply to the
station.

A primary objective in designing the connection of the Millstone
Nuclear Power Station to the 345 kV transmission network in

Connecticut has been to prevent the loss of the entire station
output. The reliability criteria of The Northeast Power Coordinating
Council (NPCC) and the New England Power Pool (NEPOOL) are a
fundamental part of this design process. The following are the most
severe outages which the system has been designed to survive in order
to minimize the possiblity of a total plant outage:

a. With any one of the four Millstone 345 kV transmission circuits
out of service, the plant remains stable for any three-phase
fault normally cleared (four cycles) or any one-phase fault
normally cleared (four cycles) or any one-phase fault with
delayed clearing (nine cycles). These tests are done with
maximum generation at Millstone to simulate worst case
conditions.

b. The reliability criteria further require testing to determine if
the loss of two circuits on a common structure can be tolerated.
The event which is used to test the loss of the two circuits is a
simultaneous line 19 ground fault on different phases of the two
circuits. With all lines in service, the system remains stable
for this two circuit disturbance. It should be recognized that
the four circuits leaving the millstone switchyard are paired on
two rows of double circuit structures for only a short distance,
and, hence the exposure to this outage is small.

c. Also, the simultaneous loss of two Millstone circuits on common
structures following a previous (nonsimultaneous) outage of
either of the other Millstone circuits (or any other critical
element) must not result in instability. All of the critical
outages of this type effectively result in the loss of three of
the four Millstone circuits and leave the Millstone station
weakly tied to the transmission grid. To prevent instability for
these extremely severe (and highly improbable) disturbances, it

is necessary to reduce output after the initial line outage and
before the loss of the two circuits on common structures takes
place and/or install an automatic generation rejectior scheme.

Because of the significant economic penalties involved, the reduction
of generation after the initial line outage is considered highly

undesirable solution to the potential stability problems identified
in item (c) above and should be avoided to the extent possible.
Therefore, a post disturbance generation curtailment scheme has been
provided. This system continuously monitors the individual state of
six critical system components together with the generation output at
the Millstone complex. Should the system condition arise where
1) any one of the six critical lines or elements is unavailable,
2) the generation at Millstone is above a predetermined MW 1evel, and
3) two specific transmission circuits are forced out, then generation
will automatically be curtailed at Millstone. Stability studies

Q430.7-2
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indicate that during maximum output conditions (2640) MW), Millstone
Units 1 and 3 can be successfully tripped and system stability
maintained leaving Millstone Unit 2 in synchronism with the
transmission _ network. The tripping of these units results in a
generation reduction of up to approximately 1810 MW with 870 MW
remaining synchronized. This generation reduction scheme is

described in the answer to Part B of this question. The scheme is
called a Severe Line Outage Detection (SLOD).

Additional testing was carried out for Fossible but Improbable (PBI)
events which are specified in the NPCC and NEPOOL reliability
criteria. The one PBI event which cculd have a serious effect at
Millstone is a three-phase fault followed by delayed clearing due to
a three-phase stuck circuit breaker. This results in the Millstone
units losing synchronism. This stability problem has been eliminated
by designing the protective relay schemes and circuit breaker
installations so that at most, one pole will fail to clear. The
breakers which are designed to meet this criteria are classified as
having independent pole tripping.

NU insures independent pole tripping by installing breakers with
mechanically independent poles and two separate methods of tripping
the circuit breaker. These installations include two sets of relays

and trip coils. There are two sets of current and potential
transformers, the wiring for the relay packages are installed in
separate duct banks, the relay packages are physically separated in
the control house and two separate de supplies are provided.

! The 345 kV switchyard at Millstone is designed so that the loss of
| more than one transmission circuit due to a failure of a breaker to

trip requires at least two circuit breakers to simultaneously fail to
operate. The failure of even one circuit breaker is very unusual.
At least three circuit breakers would have to fail before three
transmission lines would be lost due to malfunctions in the
switchyard. At that- point, the generation rejection scheme would
operate to keep one unit in service. In order to lose the entire
station, at least four circuit breakers must fail.

To summarize: The Company is taking extensive precautions to prevent
the sudden loss of the three generating units at Millstone Station
and the simultaneous loss of offsite power. We believe these
measures make the probability of such an occurrence extremely small.

Answer to Part B

The operation of the Millstone generation rejection scheme is based
on the outage of combinations of certain transmission circuit
elements. The scheme has been name Severe Line Outage Detector

(SLOD). See reference to SLOD in the answer to Part A of this
question.

This system will continuously monitor the individual status of six
critical transmission elements in the area of the Millstone Station
together with the generation output of the Millstone complex.

Q430.7-3,
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Generation will be curtailed automatically if a system condition
arises where any of ten combinations of the six elements are outaged,
and generation at Millstone is above 1200 MW.

To monitor the status of the 345 kV system, SLOD equipment has been
required at the Millstone and at Montville switchyards. In addition,

; it will be necessary to install high speed backup relay protection

! with a permissive overreaching audio tone scheme on both ends of the
Millstone to Manchester and the Millstone to Southington lines.

At Millstone, three logic packages will be provided. The operation
of any two logic units will provide a tripping output. The current
detecting devices of each logic package will sense the available
state of each of the four transmission circuits emanating from the
Millstone switchyard. Signals indicating the availability state of

| two remote components (the Mentville 345 kV tie breaker, and the
Montville - Haddam Neck Line) will be transmitted to Millstone. The'

megawatt output from each of the Millstone units will be measured and
summed to provide an indication of the toal megawatt output of the
Millstone units. Should the comparative logic in the SLOD package
indicate that any one of the combinations of transmission outages
listed below exist, and the generation level at the Millstone Station
is above 1200 MW, then Millstone Units 1 and 3 will be curtailed
immediatel .f

The combinations of unavailable components which must be monitored
are:

1. Necessary to meet NPCC and NEPOOL criteria:
;

Millstone - Manchester, Millstone -Card and Millstone -
Montville

'

Millstone - Southington, Millstone - Card and Millstone -
Montville

Millstone - Montville, Millstone - Manchester and
Millstone - Southington

Millstone - Card, Millstone - Manchester and Millstone -
Southington

Montville - Haddam Neck, Millstone - Manchester and
,

Millstone - Southington

Montville 345 kV tie breaker, Millstone - Manchester and
Millstone - Southington

;

2. Also included to simplify the SLOD package logic but not
required to meet NPCC and NEPOOL criteria are:

Millstone - Southington, Millstone - Card and Montville -
Haddam Neck

j Q430.7-4
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Millstone - Manchester, Millstone - Card and Montville -
Haddam Neck

Card and MontvilleMillstone - Southington, Millstone -

345 kV tie breaker

Millstone - Manchester, Millstone - Card and Montville
345 kV tie breaker

As mentioned above, signals indicating the availability status of the
two remote components at Montville are required at Millstone. To
monitor the status of the 345 kV circuit breaker at Montville, and
the availability of the Montville-Haddam Neck line, three logic units
will be required at Montville. The three independent logic packages
will supply information to the Millstone logic packages via an
independent transfer trip tone transmitter.

Since the operation of the generation rejection scheme should take
place in lets than 12 cycles to maintain stability, all transmission
line faults must be cleared at high speed. This will require the
addition of high speed backup protection using permissive
overreaching audio tone equipment on the Millstone-Manchester line
and the Millstone-Southington line at both terminals.

With the Generation Rejection scheme in service, it will be
permissible to operate with high Millstone Station output when any
one of six critical transmission elements is out of service.

!

|

*
.

i
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NRC Letter: May 3, 1983

Question No. Q430.9 (SRP Section 8.3.1, Appendix 8A)"

Section 8.3.1.1.4 of the FSAR indicates that a degraded voltage
scheme with two-out-of-four logic is provided on each of the 4.16 kV
Class 1E buses. Provide reference to electric schematic drawings
that describe the degraded voltage scheme and provide a description,
with voltage and time setpoints, to indicate how the Millstone design
complies with the guidelines of position 1 of Branch Technical
Position PSB-1 (NUREG-0800, Appendix 8A) and provide justification
for any deviations.

Response:

The degraded voltage scheme with two-out-of-four logic provided for
each 4.16 kV Class 1E bus is described in the following drawings, and
logic and elementary diagrams (refer to FSAR Section 1.7):

One Line Drawings

12179-EE-1K
12179-EE-1M

Logic Diagrams
*

12179-LSK-24-3C,D,H,J,K
12179-LSK-24-4A,B

Elementary Diagrams

12179-ESK-5BD,BE,BF,BG
12179-ESK-7J,L

As stated in FSAR Section 1.9, Table 1.9-2, PSB-1 (including voltage
and time setpoints) is currently under review and will be addressed
in a future amendment.

i

i

i

4

Q430.9-1'
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NRC Letter: May 3, 1983

Question No. Q430.10 (SRP Section 8.3.1, Appendix 8A)'

As stated in Section 8.3.1.1.3 of the FSAR, the emergency generator
load sequencers (EGLS) have the capability to automatically reset
during a sustained low voltage condition on the essential bus. It is

the staff concern that this capability may unnecessarily delay the
connection of the required mitigating loads within the times allowed
by the accident analysis. Address the staff concern, describe the
design of the EGLS for automatic reset during sustained low voltage
conditions, and describe how the design meets position 2 of Branch
Technical Position PSB-1 (NUREG-0800, Appendix 8A) and justify areas
of noncompliance with postion 2.

Response:

Refer to revised FSAR Section 8.3.1.1.3 under Starting and Loading
for the cor.ditions under which the EGLS will automatically reset.

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.

.

t

Q430.10-1
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NRC Letter: May 3, 1983

Question No. Q430.11 (SRP Section 8.3.1, Appendix 8A)

The voltage levels at the safety related loads should be optimized
for the maximum and minimum load conditions that are expected
throughout the anticipated range of voltage variations of the offsite
power sources. Perform a voltage analysis and verification by actual
measurement in accordance with the guidelines of positions 3 and 4 of
Branch Technical Position PSB-1 (NUREG-0800, Appendix 8A). Provide
the voltage at the terminals of each Class 1E load as determined by
analysis and by actual measurement for all modes of plant operation.
Verify that all Class IE loads will operate at or within design
voltage limits under all conditions of operation. Where terminal
voltage determined by analysis is not adequate to meet the design
voltage rating of the equipment, provide justification.

Response:

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.

l

Q430.11-1
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Question No. Q430.12 (SRP Sec. tion 8.3.1)

Provide the results of a reliability analysis for the solid state
load sequencer that demonstrates the overall reliability or

capability of the onsite power system to supply power to safety loads
on demand has not been significantly reduced by the use of solid
state load sequencers.

Response:

The response to this question will be submitted at a later date.

1

!

4
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4

Question No. Q430.15 (SRP Section 8.3.1)

Section 1.8 of the FSAR indicates that the Millstone design does not
comply with position C11 of Regulatory Guide 1.9, Revision 2.
De::cribe and justify the areas of noncompliance.-

Responses
: Refer to FSAR Section 1.8, revised Table 1.8-1, Regulatory Guides 1.9
j and 1.108, and the response to NRC Question 430.17.

,
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Question No. Q430.16 (SRP Section 8.3.1)

Section 1.8 of the FSAR indicates that the Millstone design does not

comply with position'C2(a)4 of Regulatory Guide 1.108. The Applicant
has implied that the diesel generator load shedding test will be
conducted using the 2,000 hour rating for rejection of the single
largest load and the continuous rating for complete loss of load.
Justify use of continuous versus 2,000 hour rating for complete loss
of load.

Response:

Refer to FSAR Section 1.8, revised Table 1.8-1, Regulatory
Guide 1.108 for the response to this question.

1

i
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,

Question No. Q430.17 (SRP Section 8.3.1)

Section 1.8 of the FSAR indicates that the Millstone design does not
comply with positions C2(a)2 of Regulatory Guide 1.108. The
capability of the diesel generator to accept the design accident load-
sequence is to be demonstrated under conditions as close to design as
possible. Provide clarification and justification.

Response
i

To establish conditions needed to fully test the loading capability
of the diesel generator may be impractical and, in some cases,
undesirable based on equipment reliability considerations. In any
event, the diesel generator's- capability to accept the design
accident and sequence will be demonstrated under conditions as close
to design as practical. The test will be manually initiated during
hot functional testing at or near normal reactor coolant system
. temperature and pressure. A loss of ~ power test will also be
performed from 20 percent power. In either condition, several SI

. pumps will not be delivering their design flow to the reactor coolant
system. (They will be on recirculation). Also, quench spray and

,

containment recirculation pump shall be prevented from delivering
-their design flow to the containment spray headers. Most other

i components will be operating at their design conditions except where
their power requirements are affected by the temperature and pressure
' conditions exhibited during a design basis event.;

;

,

G
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Question No. Q430.18 (SRP Section 8.3.1)

Section 1.8 of the FSAR indicates that the Millstone design does not

comply with position C2(a)3 of Regulatory Guide 1.108. It appears
that the full load carrying capability of the diesel generator mayi

not be tested for the 2,000 hour rating. Justify not testing at the
2,000 hour rating and define the 2,000 hour rating of the diesel
generator at Millstone 3.

Response:
,

Refer to the response to NRC Question 430.15

The 2000-hour rating is 5335 kW and is the maximum rating at which
the emergency generator can be operated based on a 2000-hour
maintenance interval.

Q430.18-1
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Question No. Q430.19 (SRP Section 8.3.1)

Section 6.4.2 of IEEE Standard 387-1977 requires, in part, that the
load acceptance test consider the potential effects on load
acceptance after prolonged no load or light load operation of the
diesel generator. Provide the results of load acceptance tests or
analysis that demonstrates the capability of the diesel generator to
accept the design accident load sequence after prolonged no load
operation. This capability should be demonstrated over the full
range of ambient air temperatures that may exist at the diesel engine
air intake. If this capability cannot be demonstrated for minimum
ambient air temperature, conditions, describe design provision that
will assure an acceptable engine air intake temperature during no
load operation.

Response:

As indicated in FSAR Section 8.3.1.1.3, the emergency generator is
no load, withoutcapable of operating for 24 hours at rated speed,

any deterioration in its load acceptance or load carrying capability.

The emergency generator manufacturer (Colt Industries) has performed
an analysis and has advised that the only limitation to prolonged
(greater than 24 hours) operation, at no load or light load (less
than 20 percent of rated load) with the combustion air ambient
temperature range of -17 F to 102 F, is the accumulation of
combustion and lubrication products in the exhaust system.

The manufacturer recommends that the engine be run at above
50 percent load for at least one hour in each 24 hour period to
minimize the accumulations and has included statements to cover this
extended operation as indicated above in their operation instruction
manuals.

Q430.19-1
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Question No. Q430.21 (SRP Section 8.3.1)

The FSAR does not provide a complete description of how design
criteria, testing, and analysis is being implemented for the onsite
power system diesel generator at Millstone. Provide the description
that as a minimum addresses each section of IEEE Standard 387-1977 as
supplemented by Regulatory Guide 1.9 and each section of Regulatory
Guide 1.108.

Response:

IEEE Standard 387-1977 as supplemented by Regulatory Guides 1.9 and
1.108 are addressed in the following sections of the FSAR:

Revised Section 8.3.1.1.3 Emergency AC Power Source
Section 8.3.1.1.4 Design Criteria
Section 8.3.1.2.6 Emergency Generator Analysis
Section 9.4.6 DG Vent System
Section 9.5.5 DG Cooling Water System
Section 9.5.6 DG Air Starting System
Section 9.5.4 DG Fuel Oil System
Section 9.5.1 DG Fire Protection System
Section 3.10 Seismic Qualification
Section 3.11 Environmental Qualification

Table 8.3-1 DG Loading Tables
Table 14.2-1 DG Preoperational Testing

In addition, the purchase specification for the emergency generator
imposes requirements of the referenced documents on the emergency
generator supplier.

Q430.21-1
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Question No. Q430.22 (SRP Section 8.3.1, Appendix 8A)

Section 8.3.1.1.3 of the FSAR describes the surveillance
instrumentation provided to monitor the status of the diesel
generator. Expand the FSAR to describe how the Millstone design
complies with the guidelines of Branch Technical Position PSB-2
(NUREG-0800, Appendix 8A) and provide justification for any
deviations.

Response:

Refer to revised FSAR Section 8.3.1.1.3 for the response to this
question.

.
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Question No. Q430.23 (SRP Sections 8.3.1 and 8.3.2)

The FSAR does not provide a complete description of how physical
separation of Class 1E systems will be accomplished at Millstone
Unit 3. Provide a description that, as a minimum, addresses each
section of IEEE Standard 384-1974 as augmented by Regulatory
Guide 1.75. The description should include, but not be limited to,
the following items:

1. Separation between redundant Class IE and between Class IE

and non-Class 1E cables located in cabinets and control
switchboards.

2. Separation of actuated Class 1E equipment.

3. Separation of sensors and sensor to process connections.

4. Separation of cable entrances to control switchboards.

5. Identification of cables inside cabinets.

6. Separation between Class 1E conduit and non-Class 1E cable
trays.

7. Separation between redundant and between Class 1E and non-
Class 1E terminations.

8. Compatibility with mechanical systems.

Response:

Revised FSAR Section 8.3.1.4.2 addresses the concerns of IEEE 384 as
augmented by Regulatory Guide 1.75 (including the above items).

|
|

1

!
|
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Question No. Q430.24 (SRP Sections 8.3.1 and 8.3.2)

You imply (by taking exception to Positon C.6 of Regulatory
Guide 1.75) that the Millstone design for cable separation does not
meet the minimum separation distances specified in IEEE Standard
384-1974. Identify each circuit and the location where it does not
meet the minimum separation distance. Provide an analysis for each
location identified that demonstrates the adequacy of the lesser
separation.

Response:

Refer to the response to NRC Question 430.23.

.

Q430.24-1
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Question No. Q430.26 (SRP Sections 8.3.1 and 8.3.2)

In Section 1.8 of the FSAR, you identified an exception to
Position C10 of Regulatory Guide 1.75. Class 1E cables are to be
marked at intervals not exceeding 15 feet versus 5 feet as required
by the Regulatory Guide. In justification of the exception, you
documented that the 5 foot requirement is a typographical error in
Regulatory Guide 1.75 which has been confirmed by the NRC. The staff
does not consider the 5 foot requirement to be a typographical error.
A 5 foot maximum marking distance is considered necessary to

facilitate easy visual verification that the cable installation is in
conformance with separation criteria. Justify noncompliance with the
5 foot marking requirements for cables located in raceways as well as
inside panels or cabinets.

Response:

This typographical error has been confirmed by the former Electrical
Instrument and Control Branch Chief of the NRC. It has also been
confirmed by the Power Systems Branch Assistant Chief of the NRC.

This position is consistent with SWEC Reference Nuclear Power Plant
Safety Analysis Report SWESSAR-P1 (Section 8.3.1.4.4). This SAR was
approved by the NRC on May 5, 1976.

Moreover, Section 8.3.1.3 describes the methods by which proper cable
installation is verified. With this knowledge, a 15 foot maximum
marking distance is sufficient to facilitate easy visual verification
that the cable installation is in conformance with the separation

criteria.

!
l
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Question No. Q430.29 (SRP Sections 8.3.1.and 8.3.2)

In Section 1.8 of the FSAR, you imply taking exception to Fosition C8
of Regulatory Guide 1.75. Redundant Class 1E cables or Class 1E and
non-Class 1E cables are to be routed separately within the same
confined space such as the cable tunnel at Millstone that is
effectively unventilated. It is the staff concern that routing of
cables along opposite sides of a confined space may not provide
adequate separation. Identify all confined spaces at Millstone that
are effectively unventilated and have Class 1E cables routed in the
space. Describe the separation and justify the adequacy of the
separation between redundant Class 1E circuits and between Class 1E
and non-Class 1E circuits.

Response:

Refer to FSAR Table 1.8-1, Regulatory Guide 1.75.

.,

I
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Question No. Q430.32 (SRP Sections 8.3.1 and 8.3.2)

You state in Section 9.5.4.3 of the FSAR, in part, that one fuel oil
transfer pump on each fuel oil storage tank is arranged to allow
transfer from the A electrical bus to the B electrical bus, or vice
versa, by means of a 480-volt, seismically qualified Class 1E
transfer switch manually operated under administrative control. It

appears that the Millstone design includes provision for manually
transferring loads between redundant Class 1E divisions other than
those described in Chapter 8 of the FSAR.

It is the staff position that the designs of each interconnection
should prevent a single failure or inadvertent closure of one
interconnecting device from compromising division independence. An
acceptable design includes a minimum of two series connected
disconnect devices that are physically separated, interlocked,

administratively kept normally open, and annunciated in the control
room upon closure. Identify all interconnections between redundant
distribution systems; describe how each interconnection meets the
above staff position; and justify areas of noncompliance.

Response:

There are four electrical loads with the capability of being powered
from either redundant Class 1E distribution systems (the third
charging pump, the third reactor plant component cooling pump, and
the second fuel oil transfer pump for each emergency generator).
Refer to revised FSAR Section 8.3.1.1.2.

In addition, each non-Class 1E load center powered from non-Class 1E
bus 34A is provided with a 75 percent capacity tie to a non-Class 1E
load center powered from non-Class IE bus 34B (i.e., buses 32G-32H,
32F-32J, 32E-32K, 32D-32L, 32C-32M, 32B-32N, 32A-32P). Non-Class 1E
bus 34A is electrically connected by a Class 1E tie breaker to
Class 1E bus 34C; non-Class 1E bus 34B is electrically connected by a
Class 1E tie Breaker to Class 1E bus 34D. Refer to Figure 8.1-1.

In each instance there is a minimum of two series connected and
physically separated disconnect devices. All interconnections are
administratively kept normally open. Interconnections for the third
charging pump, the third reactor plant component cooling pump, and
the second fuel oil transfer pump for each emergency generator are
interlocked. Interconnections for the third charging pump and the
third reactor plant component cooling pump are annunciated in the
control room upon closure.

A non-Class 1E load center 75 percent capacity tie is provided to
allow selected loads to be powered from the opposite bus in the event
of a load center transformer failure. Such an event and the

Q430.32-1
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resulting operating procedure modifications would be known in the
control room.

The capability of running the second fuel oil transfer pump for each
emergency generator from the opposite Class 1E train is provided to
facilitate fuel oil transfer in the unlikely event that one train is
rendered unavailable after a loss of offsite power. Such an event
would be known in the control room.

1

Q430.32-2
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Question No. Q430.35 (SRP Sections 8.3.1 and 8.3.2)

! In Section 8.3.2.1.1 of the FSAR, you state that battery charger 5 is

i powered from a Class 1E emergency bus, furnishes de power to
; nonsafety loads, and meets all the requirements of an isolation
! device. Provide test results and/or analysis that demonstrates that
! any failure or combination of failure or malfunction in the nonsafety

circuits will not cause unacceptable influence on Class 1E circuits.
In addition, define the requirements for this isolation device. !t

Response:

Testing is being performed on similarly designed units to provide
compliance with Regulatory Guide 1.75 to demonstrate the adequacy of

,

Charger 5 as an isolation device. In addition, the output of the

| charger up to the distribution switchboard (FSAR Figure 8.3-2) is run
J in dedicated conduit thereby precluding the possibility of a short to

an external voltage source.
3
J

A current limit type test is performed by applying a short circuit to
the output of the charger. The failure criteria for the test will be
either shutdown of the charger or unacceptable influence on the input
(Class 1E bus).

!

;

|

1
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| Question No. Q430.36 (SRP Sections 8.3.1 and 8.3.2)
1

In Section 1.8 of the FSAR, you take exception to position C1 of
Regulatory Guide 1.75. Interrupting devices, actuated only by fault

j current, are used as isolation devices. It is the staff position
that nonessential circuits (powered from Class 1E buses) be either
disconnected by an accident signal or connected to the Class 1E bus

j through two series connected and coordinated interrupting devices
j actuated by fault current. Identify and describe each non-class 1E !

or nonessential circuit that is to be isolated from Class IE circuits'

J by an interrupting device actuated only by fault current and that is
in noncompliance with the above staff positim. In order to justify
noncompliance with the staff position, provide the test or analysis'

; that demonstrates that each non-Class 1E circuit identified will not
cause uracceptable influence on Class 1E circuits.

|
:

Response:

! Non-Class IE (nonessential) circuits connected to Class 1E buses are
i disconnected by an accident signal and/or loss of power, or connected

through two series connected Class 1E interrupting devices. Each of4

I the series connected interrupting devices has the capability to
interrupt a fault prior to degrading the Class 1E bus. Tripping

i coordination between the two series connected interrupting devices is
not required. Refer to revised FSAR Table 1.8-1.'

1
1

1
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Question No. Q430.39 (SRP Sections 8.3.1 and 8.3.2)

In Section 8.3.2.1.2.1 of the FSAR, you state that the battery
charger is sized based on normal bus loads. Position C.1.b of
Regulatory Guide 1.32 on the other hand, requires that the battery
charger be sized based on the largest combined demands of the various
steady-state loads. Provida clarification and description as to how
the Millstone design meets position C.1.b of Regulatory Guide 1.32.
The clarification and description should address, but not be limited
to, the following items: size of each load identified in Table 8.3-4,
type of load (normal, continuous, transients, or momentary),
identification of non-Class 1E loads, and the inconsistencies between
Tables 8.3-4 and 8.3-5 and between Table 8.3-4 and the 125 V de one
line diagrams for battery buses 301A-1 and 301B-1 presented in
Section 1.7 of the FSAR.

Response:

Refer to revised FSAR Section 8.3.2.1.2.1 and Tables 8.3-4 and 8.3-5.

FSAR Section 1.7 has been revised and will be sent under separate
Cover.

There are no non-Class 1E de loads connected to the Class 1E de
buses. There are non-Class 1E ac loads connected to Class 1E
inverters through isolation transformers, as discussed in the
response to NRC Question 430.38. The normal source of de power to
the inverters is through a rectifier (Figure 8.3-3) as discussed in
FSAR Section 8.3.1.1.2(3). The inverter load is not included in the
battery charger sizing for this reason.

|

|
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Question No. Q430.40 (SRP Sections 8.3.1 and 8.3.2)

Recent operating experience has shown that an incompatibility between
the battery rack and the battery may cause cracking of the battery
case. The cracking may be caused in part by the improper support at
the battery stress points (the plate support bridge). Describe the
relationship between the plant support bridge and the battery rack
supports and how the seismic qualification test program encompasses
the subject stress-related aging of the battery case.

Response:

Based on a review of the qualification report, the manufacturer has
not identified any incompatibility between the battery rack supports
and the battery that may cause cracking of the battery case over its
qualified life.

The test reports from the manufacturer qualified the station
batteries to IEEE-323-1974 and IEEE-344-1975. The batteries have
5 year and 10 year qualified lives based on artificial and natural
aging.

The station battery types are NCX-750 and NCX-1650 having 5 and
10 year qualified lives, respectively. The station batteries are
located in mild environments and it is the intent to extend the
NCX-750 cell type to 10 year qualified life and the NCX-1650 cell
type to 15 years qualified life by plant maintenance and surveillance
procedures. This will be used in conjunction with the manufacturer's
ongoing qualification program to upgrade the qualified lives of the
batteries.

Q430.40-1
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Question No. Q430.41 (SRP Section 8.3.2)

Loads connected to the de bus may be subject to voltage variations
from 90 to 143 volts due to battery discharge and equalizing charge.
It is the staff position that de loads be designed and qualified to
operate when subject to these voltage variations. Describe the
extent of compliance of the Millstone design to this position and
justify any areas of noncompliance.

Response:

The response to this question will be submitted at a later date.

Q430.41-1
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Question No. Q430.42 (SRP Section 8.3.2)

Describe the extent to which the recommendations of IEEE
Standards 338, 450, 484, and 485 and Regulatory Guides 1.118, 1.128,

and 1.129 have been followed in regard to testing, maintenance,
installation, and sizing of Class IE batteries and de systems.

Response:

The design of the class 1E de power system conforms to the guidelines
of IEEE 338 as augmented by Regulatory Guide 1.118.

Capability for periodic testing is provided which simulates, as
closely as is practical, the performance that is required in the
event of a design basis event and which demonstrates the ful3
functional capability of the system. With one division or load group
under test, the remaining division or load groups can provide the
required safety function. Where simultaneouc testing of the system
from sensor through actuated equipment is not practical, overlap
testing capability is provided. Where testing includes bypassing of
a protective function and the frequency of testing is more than once
a year, bypassing of the protective function is individually,
automatically, and continuously indicated in the control room.
Communications are provided between remote testing stations and the
control room.

The design and installation of the Class 1E de power system conforms
to the guidelines of IEEE 484 and 485 and Regulatory Guide 1.128.
The design and installation of the de system is discussed and
analyzed in FSAR Section 8.3. Additionally, the batteries are
selected based on the recommendations contained in IEEE 485 (cell
selection, cell capacity, required number of cells, duty cycle,
battery size, margin, and of life, etc).

The testing and maintenance of the Class IE de power system conforms
to the guidelines of IEEE 450 and Regulatory Guide 1.129.

Q430.42-1
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Question No. Q430.43 (SRP Section 8.3.2)

The specific requirements for de power system monitoring derive from
the generic requirements in Sections 5.3.2(4), 5.3.3(E), and 5.3.4(5)
of IEEE 308-1974, and in RG 1.47, " Bypassed and Inoperable Status
Indication for Nuclear Power Plant Safety Systems." In summary,
these general requirements state that the de system (batteries,
distribution systems, and chargers) shall be monitored to the ektent
that it is shown to be ready to perform its intended function.

It is the staff position that the following indications and alarms of
the Class 1E direct current power system status shall be provided in
the control room:

Battery float charge (ammeter)-

- Battery circuit output current (ammeter)

- Battery charger output current (ammeter)

Dc bus voltage (voltmeter)-

- Battery discharge alarm

- De bus overvoltage alarm

- Dc system ground alarm

- Battery disconnect open alarm

Battery charger disconnect open alarm-

- Battery charger failure alarm (one alarm for a number of
abnormal conditions which are usually indicated locally)

The staff has concluded that the above-cited monitoring, augmented by
the periodic test and surveillance requirements that are included in
the Technical Specifications, provide reasonable assurance that the
Class 1E de power system is ready to perform its intended safety
function.

Describe the extent to which the above staff position is followed and
justify areas of noncompliance.

Response:
,

system monitoring, augmented by the periodic test andThe de power
surveillance requirements included in the Technical Specifications
(FSAR Chapter 16), provides assurance that the Class 1E de power

| system is ready to perform its intended function. The de power
system is monitored in the following manner:'

| Q430.43-1
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1. Battery Float Charge

Battery breaker position indication is provided in the
control room. This indication coupled with the absence of

,
the de bus low voltage alarm (i.e., bus voltage above 125 V)i

| provides sufficient information to determine that a battery
is on float charge. De bus low voltage alarm is provided in
the control room.

2. Battery Circuit Output Current
.

Battery circuit output ammeters are provided in the control
room.

3. Battery Charger Output Current

Indication provided from Item 5 (specifically no battery
discharge) coupled with the absence of the de bus low
voltage alarm (i.e., bus votage above 125 V). Provides
sufficient information to determine that the battery charger
and not the battery is powering the associated de loads.

4. Dc Bus Voltage
i

Dc bus voltmeters are provided in the control room.
,

5. Battery Discharge Alarm

Battery discharge indication (ammeter and undervoltage
alarm) is provided in the control room.

6. De Bus Cvervoltage Alarm

Indication provided from Item 10 provides sufficient
information to determine an overvoltage condition.

7. Dc System Ground Alarm

i De system ground alarms are provided in the control room.
I
l 8. Battery Disconnect Open Alarm

| Battery breaker position indication is provided in thei

control room.

9. Battery Charger Disconnect Open Alarm

Indication provided from Item 5 coupled with the de bus low
i voltage alarm (i.e., bus voltage below 125 V) provides

sufficient information to determine that the battery and not
the battery charger is powering the associated de loads.

!
,

Q430.43-2
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10. Battery Charger Failure Alarm

Battery charger trouble alarms are provided in the control
room. The individual abnormal conditions which make up the
battery charger trouble alarm are:

Charger failure.

No charge.

Phase failure.

High/ low voltage.

High temperature.

,

Q430.43-3
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NRC Letter: May 3, 1983

Question No. Q430.44 (SRP Section 8.3.2)

In Section 8.3.2.1 of the FSAR, you state that power will be
available to de system loads for at least two hours in the event of
loss of all ac power. After two hours, you have assumed that ac
power is either restored or that the emergency generators are
available to energize the battery chargers. Based on the staff's
review of recent applications, this period for restoration of ac
power appears to be too short. Provide the basis and operational
experience data for the assumption that ac power can be restored
within two hours.

Emergency procedures and training requirements for station blackout
events are described in generic letter 81-04. Provide a statement of
compliance with these generic requirements.

j Response:

The Millstone Unit 3 auxiliary feedwater (AFW) system is designed to
,

NRC recommendation GL-3 (refer to generic letter dated March 10,
1981) which requires at least one AFW system pump and its associated
flow path and essential instrumentation should automatically initiate
AFW system flow and be capable of operating independently of any ac
power sources for at least 2 hours. For Millstone Unit 3, if both
offsite and onsite ac power are lost, cooling water can still be
provided to the steam generator by the AFW system employing a steam
turbine driven pump that does not rely on ac power for operation.
Appropriate review of procedures and training programs for station
blackout events (generic letter 81-04) will be completed prior to
full load date. The review will include the consideration of
measures tc conserve battery power sources. The basis and
operational experience data for the assumption that ac power can be
restored within 2 hours will be provided at a later date.

1

4

Q430.44-1
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NRC Letter: May 3, 1983

Question No. Q430.45 (SRP Sections 8.3.1 and 8.3.2)

Provide a description as to how the onsite Class lE power system
meets the guidelines of IEEE Standard 338 and Regulatory Guide 1.118.
Identify and justify deviations.

Response:

The design of the onsite Class lE power system comforms to the
guidelines of IEEE 338 as augmented by Regulatory Guide 1.118.

Capability for periodic testing is provided which simulates, as
closely as practical, the performance that is required in the event
of a design basis event and which demonstrates the full functional
capability of the system. With one division or lead group under
test, the remaining divisions or lead groups can provide the required
safety function. Coincident logic is provided where necessary such
that plant availability and operation is not compromised. Where

[ simultaneous testing of the system from sensor through activated
equipment is not practical, overlap testing capability is provided.
Where testing includes bypassing of a protective function and the
frequency of testing is more than once a year, bypassing of the
protective function is individually, automatically, and continuously
indicated in the control room. Communications is provided between
remote testing stations and the control room.

The aspects of Regulatory Guide 1.ll8/IEEE338 pertaining to response
time testing will be complied with in the following manner:

1) RTD sensors will initially be tested utilising the loop
current step response raathodology. Dr. Thomas Kerlin has
submitted a topical report on the subject matter on behalf

! of Northeast Utilities.

2) The response times of pressure and differential pressure
sensors will be initially established using hydraulic rampr

testing.

t In the above cases, overlap testing will be employed to accurately
measure the response times from the input devices to the final
actuating device.r

'

Westinghouse will submit a topical report to the staff in the third

| quarter of 1983, correlating a combination of process and white noise
j measurement to response time degradation monitoring. It is the
i intention of Millstone Unit 3 to utilize degradation monitoring as a

basis of complying with requirements of the Technical Specifications,
subject to the acceptability of this methodology by the staff.

In applications where the process and white noise is insufficient to
effectively measure response time degradation, hydraulic or loop

,

I Q430.45-1
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current step response testing will be employed. Similarly, a cross
correlation of hydraulic / loop current step response testing to
degradation monitoring will be utilized on all replacement sensors.

This approach complements the corperate ALARA position in that it
will significantly reduce the manRem exposure of instrumentation and
control personnel while not compromising safety requirements.:

i

r

;

Q430.45-2
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NRC Letter: May 3, 1983

Question No. Q430.46 (SRP Sections 8.3.1 and 8.3.2)

In Section 8.3.1.1.4 (Items 2 and 4) of the FSAR, you indicate that
primary and backup containment electrical penetration protection is
provided only where the available fault-current exceeds the current-
carrying capabilities of penetration conductors for loads connected
to safety related buses that are not qualified to the containment
accident environment. This design for containment electrical
penetration protection.does not meet the guidelines of position 1 of
Regulatory Guide 1.63. Position 1 requires: a) primary and backup
protection where maximum available fault-current exceeds the current-
cacrying capability of the penetration versus capability of the
conductors and b) all conductors, that pass through containment
electric penetrations, to have primary and backup protection versus
only those that are connected to safety related buses and loads that
are not qualified to the containment accident environment.

a. Provide justification for noncompliance with the guidelines of
Position 1 of Regulatory Guide 1.63.

b. Describe how the Hillstone design complies with each of the
guidelines of IEEE Standard 317-1976 as augmented by Regulatory
Guide 1.63 and provide justification for any deviations.

c. Provide coordinated fault-current versus time curves for each
representative type cable that penetrates primary containment.
For each cable, the curves must show the relationship of the
fault carrying capability between the electric penetrations, the
primary overcurrent protective device, and the backup overcurrent
protective device.

d. Provide the test report with results that substantiates the
capability of the electrical penetration to withstand the total
range of time versus fault current without seal failure for worst
case environmental conditions.

Response:

Refer to Conax Corp. Report IPS-927, Design Qualification Report for
Electric Penetration Assemblies for Millstone Nuclear Power Plant
Unit. 3, dated July 14, 1982 (Note 1). Field testing after
installation is conducted in accordance with Section 7 of IEEE 317.

,

For Class IE containment circuits which are fully qualified for the
containment environment (both accident and normal), the single
failure is assumed to be a failure of the circuit to survive the
environment for which it is qualified. For this condition, a single
protective device properly selected to protect the penetration, fully
satisfies the single failure criterion of IEEE 279-1971, and the
intent of IEEE Std. 317-1976 and Regulatory Guide 1.63, Revision 2.

Q430.46-1
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This position is documented in an NRC document entitled, " Position on
Protection of Containment Electrical Penetration Against Failures
Caused by Fault and Overlead Currents for SEP Plants".

While it is recognized that some NRC positions generated for SEP
plants are not in all instances acceptable for new plants, the
position referenced is one which does not compromise safety and,
fully satisfies the intent of criteria, standards, and guides
applicable to Millstone Unit 3.

For the current carrying capability and the protection of the
containment electrical penetrations refer to:

1. Electrical Penetration Protection Power Circuits (Note 1)

2. Notes of telephone discussion, dated January 19, 1983,
between Mr. W. Federick (Conax Corp.) and Mr. K. Lum (SWEC)
(Note 1)

3. Conax Corp. Report IPS-701, Thermal capability Curves for
Conax Electrical Penetration Assemblies and Electric
Conductor Seal Assemblies, Rev. A dated July 16, 1981
(Note 1).

NOTE:

These references will be sent under separate cover.

Q430.46-2



.

MNPS-3 FSAR
,

NRC Letter: May 3, 1983

Question No. Q430.47 (SRP Sections 8.3.1 and 8.3.2)

In Section 1.8 of the FSAR, you provided clarifications as to how the
guidelines of Regulatory Guide 1.63 are to be implemented in the
Millstone design for protection of containment electrical

'

penetrations. The clarifications state that overcurrent protective
devices are not required to comply with criteria listed in IEEE 279
(except Section 4.2) and need not be Class lE or seismically
qualified. Position 1 of Regulatory Guide 1.63, on the otherhand,
states that overcurrent protective devices should conform to the
criteria of IEEE 279. The proposed Millstone design does not meet
the guidelines of position 1 of Regulatory Guide 1.63. Provide
justification for noncompliance.

Response:

Electrical penetrations installed as part of the containment
structure may require the application of special considerations for
their protective and fault isolation devices. These special
considerations arise only where the potential exists for an uncleared,

fault at the interior position, to result in penetration seal failure
such that a breach of containment results.>

4

In instances where this possibility exists, the criteria for the
protection requirements are based on the resulting site boundary
release levels. If the site boundary release limits are not exceeded
for the condition postulated, special protective device
qualifications such as the ability to remain operable throughout and
following a seismic event are not necessary.

Penetration seal failure occurring during normal operation, including
start up and shutdown, would not result in the site boundary release
limits being exceeded. Shutdown under seismic conditions and
coincident with seal failure also yields the same result since the
plant precludes LOCA occurrence as a result of a seismic' event.

Acceptable assurance that a penetration seal failure will not occur
during an accident condition is provided by a design which
incorporates one or both of the features listed below:

'

Independent primary and backup protection schemes operating.

to independent isolation devices, or,

A single protective scheme and isolating device in.

conjunction with the protected circuit possessing full
accident environment qualification for those portions
(cables, splices, driven device, etc.) which are within the
containment and electrically supplied by the penetration.

The use of redundant non-Class 1E protective devices for non-Class 1E
circuits is acceptable since the circuit protection and isolation

Q430.47-1
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devices are located outside of the containment, in a mild
environment. Failure of this protection during a seismic event
(which could result in damage to the penetration assembly) is not of
consequence since, as stated above, the plant design precludes any
consequential DBA inside the containment as a result of SSE
conditions.

|Overcurrent protection devices are not within the scope of IEEE 279
as written. However, those principles developed in IEEE 279 which
ensure a highly reliable design are used for guidance in the
protection system design. Refer to the response to NRC

Question 430.46 for further information on this topic.

t.

Q430.47-2
!
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NRC Letter: May 3, 1983

Question No. Q430.49 (SRP Sections 8.3.1 and 8.3.2)

In Section 8.3.1.4.1 of the FSAR, you define design criteria for
independence and availability of Class IE systems. The definition
includes the statement that " separation of equipment is maintained to
prevent loss of redundant features for single events and accidents."
Similarly, in Section 8.3.1.1.2 of the FSAR, you state that redundant
Class IE buses are physically and electrically separated so that any
credible event which might effect one bus will not jeopardize proper
operation of the other bus.

The above statements imply that, with sufficient separation, only one
of the redundant Class 1E divisions need to be protected from the
effects of any single event or accident. Such a design does not meet
the protection requirements of GDC 2 and 4, the single failure
requirement of GDC 17, or the guidelines of IEEE Standard 308-1974.
Define all credible events, accidents, or design basis events and
describe how each Class 1E power system component is designed and
qualified to withstand (or is protected from) the effects of each
defined credible event. Defined credible events should include, but
not be limited to: Design basis events listed in Table 1 of IEEE
Standard 308-1974 and failures of non-Class IE or nonseismic
Category I structures, systems, or components. Where separation is
used to prevent loss of redundant features from any single event or
accident, justify noncompliance with the requirements of GDC 2, 4,
and 17.
-r

Response:

Each redundant safety related system is protected. Refer to revised
FSAR Section 8.3.1.4.2.

.

.

I
1
4

Q430.49-1
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NRC Letter: May 3, 1983

Question No. Q430.50 (SRP Sections 8.3.1 and 8.3.2)

In Item 5 of Section 8.3.1.4.2 of the FSAR, you state, in part, that
Class 1E cables of only one train will be installed in potential
missile-producing areas or adequate missile protection will be4

provided when Class 1E cables of redondant trains are installed in4

missile-producing areas. Based on this statement, it appears that
Class 1E equipment and cables are not protected from the effects of
accident generated missiles. Identify each Class IE equipment and
cable not protected from the potential effects of missiles. For each

! cable or equipment identified, provide the results of an analysis
that demonstrates that the number of circuits and equipment remaining
is sufficient so that the protective functions required can be
accomplished assuming a single failure.-

! Response:

Refer to the response to NRC Question 430.23.

,

f

i

Q430.50-1
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NRC Letter: May 3, 1983

.,

Question No. Q430.51 (SRP Sections 8.3.1 and 8.3.2)

Identify all electrical equipment, both safety and nonsafety, that
may become submerged as a result of a LOCA. For all such equipment'
that is not designed and qualified for service in such an

'

environment, provide analysis to determine the following:

1. The safety significance of the failure of this electrical
equipment (e.g. spurious actuation or loss of actuation
function) as a result of flooding.

2. The effects on Class 1E power sources serving this equipment
as a result of such submergence; and

3. Any proposed design changes resulting from this analysis.

Response:

The response to this question will be submitted in a future
amendment.

I

i

i

4

Q430.51-1
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NRC Letter: May 3, 1983

Question No. Q430.53 (SRP Sections 8.3.1 and 8.3.2)

In Sections 8.3.1.1.2(1) of the FSAR, you state that the Class 1E,

'

switchgear rooms contain automatic fire protection systems. Provide
indication in Section 8.0 of the FSAR that Class IE equipment in all

'
areas of the plant are either protected from automatic fire
protection effluent or designed and qualified to operate in the

! environment that may be caused by the effluent.

Response:

The automatic fire protection systems are discussed and analyzed in
FSAR Sections 9.5.1.2.1, 9.5.1.2.2, and 9.5.1.2.3 and in
Sections A.5, E.3, E.4 and E.5 of Appendix A of the Fire Protection
Evaluation Report.

Ambient temperature in plant areas protected by CO suppression2
systems may fall to very low values due to a discharge of C0 . 3
Although this ambient temperature is well below the normal operating

*

temperature range for which equipment is qualified, tests of CO low2
pressure systems at TMI 2 in March 1977 and earlier tests by Cardox
Corporation in June 1955 have indicated that equipment surface
temperatures vould not equal the low embient, but would experience
only a drop of approximately 40*F. Temperature changes within
equipment were found to be minimal.

i

Refer to revised FSAR Section 8.3.1.4.2.

!

i

i

!

'

Q430.53-1
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URC Letter: May 3, 1983

Question No. Q430.54 (SRP Sections 8.3.1 and 8.3.2)

In Sections 8.3.1.1.2 and 8.3.1.1.3 of the FSAR, you state that
controls for the diesel generator and class 1E circuit breakers are
located in the control room and at remote locations. Describe the
electrical independence between these two controls.

i

Response:

i Each class lE circuit breaker (with the exception of the emergency
generator circuit breaker) is provided with a transfer switch
(local - remote) at the switchgear. Nith the transfer switch in the
local position, the circuit breaker is controlled from the switchgear
with the transfer switch in the remote position, the circuit breaker
is controlled from the main control room.

|
A transfer switch (local-remote) for the emergency generator circuit
breaker is provided at the emergency generator control panel. With
the transfer switch in the local position, the emergency generator
circuit breaker is controlled from the emergency generator control
panel located in the emergency generator enclosure. With the
transfer switch in the remote position, the emergency generator
circuit breaker is controlled from the main control room.

!
.

,

I

i

l

|

|
'

|

Q430.54-1
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i NRC Letter: May 3, 1983

. Question No. Q430.55 (SRP Sections 8.3.1 and 8.3.2)
!

Section 8.3.1.1.4 of the FSAR implies that there may be safety and
nonsafety related electrical equipment connected to Class 1E power
supplies and located inside of containment that are not designed and ;

qualified in the containment accident environment. For all such
equipment provide analysis to determine the following:

1. The safety signficance of the failure of this equipment
(e.g. spurious actuation or loss of activation function)

,

2. The effects of Class IE power sources serving this equipment

3. Any proposed design changes resulting from this analysis

Response:

There is no safety related electrical equipment connected to Class 1E
power supplies, located inside of containment which are not designed
and qualified to the containment accident environment.

There are non safety related electrical equipment connected to
Class 1E power supplies and located inside of containment which are
not designed and qualified to the containment accident environment.,

'

Each of the circuits for this equipment is provided with two series
connected interrupting devices which meet the requirements of'

Regulatory Guide 1.63 (Refer to the response to questions 430.46 and
430.47). Moreover, the two series connected interruptive devices
meet the requirements of Regulatory Guide 1.75 for an isolation
device (refer to the response to questions 430.25 and 430.36). Refer
to revised FSAR Table 1.8-1.

!

.

W
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NRC Letter: May 3, 1983

Question No. Q451.1 (Section 2.3.3)

Provide a meteorological data tape of onsite measurements in
acccrdance with the attached meteorological data tape format. The
data should include at least two consecutive annual cycles including
the most recent 1 year period as described in Regulatory Guide 1.70,
Section 2.3.3.

Response

A data tape containing meteorological data for the Millstone Nuclear
Power Station for the period January 1, 1981 through December 31,
1982 was provided to the Millstone Unit 3 NRC Project Manager on
July 7, 1983. (See W.G. Counsil's letter to B.J. Youngblood,
Response to Request for Additional Information; Question No. Q451.1
(Section 2.3.3), dated July 6, 1983).

Q451.1-1
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NRC Letter: May 3, 1983

Question No. Q451.2 (Section 2.3.3)

Describe any proposed supplemental meteorological monitoring, on or
near the site, to aid in characterizing effluent transport during the
occurrence of sea / land breeze circulations.

Response:

Presently, a study is being conducted by Northeast Utilities Service
Company (NUSCo) to determine the need for supplemental meteorological
monitoring at Millstone Nuclear Power Station. Data from Millstone

; and several inland towers are being analyzed in an attempt to
'

characterize the local sea / land breeze phenomenon. When this
investigation is completed, a decision on supplemental monitoring
will be made.

|

Q451.2-1
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; NRC Letter: May 3, 1983

Question No. Q460.5 (SRP Section 6.5.1)

METB-Effluent Treatment Systems Section I
i.

i Table 6.5.1-1 of SRP 6.5.1, providing guidance on minimum i

j instrumentation of ESF atmospheric cleanup systems, and
i Position C.2.g of Regulatory Guide 1.52, call for recorded indication
| of flow rates in the control room. Sections 6.5.1.5, 9.4, 1.8, and

1.9 of the FSAR indicate that no flow rate instrumentation is
,'

included and that flow can be estimated by fan curves verified every
,' 18 months. The staff does not consider these fan curves as an |

acceptable alternative for instrumentation. Provide the necessary3

| flow rate instruments for indication and recording on the four ESF
systems (Section 6.5.1), including filtered and unfiltered flow-

i operation.
!
J

| Response:
!

Refer to FSAR Section 1.9, revised Tables 1.9-1 and 1.9-2 under
,! SRP 6.5.1, and revised FSAR Section 6.5 for the response to this

question.
t

I
i

i

!

o

I

i

Q460.5-1
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NRC Letter: May 3, 1983

Question No. Q460.10 (Sections 11.3)

Acceptance Criterion II.B.6 requires special provisions for

radioactive gaseous wastes that have the potential for a hydrogen
explosion. Sections 11.3.2.2, 9.3.5.2, and 15.7.2, describing the
use of the GWS degassifier on input to the BRS, does not clearly
state that hydrogenated reactor coolant cannot be collected in the
BRS holdup tanks. Your description of the BRS tanks does not
indicate provisions, such as diaphragms on the holdup and test tanks,
to assure that hydrogen gas cannot mix with the air above the liquid
with an open vent to the atmosphere.

a. Provide all possible flow directions for the four 3-way
valves on the input to the BRS shown on Figure 9.3-4
(Sheet 1).

b. Provide an analysis of 3-way valve and control failure for
the valving in a. above.

c. Describe how you plan to mitigate explosive gas mixtures of
hydrogen and air in the BRS components and vents.

Response:

The response to this question will be submitted at a later date.

Q460,10-1
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NRC Letter: May 3, 1983

Question No. Q460.11 (Sections 11.3)

Branch Technical Position ETSB 11.5 attached to SRP 11.3 provides the
staff position for the analysis of the consequences of a failure in
the waste gas system. Section 15.7.1 provides an analysis of the
waste gas system based on line rupture upstream of the adsorbers.
Table 1.9-2 states that an amendment is proposed. Clarify your
position or provide a date for the additional information.

Response:

Refer to revised FSAR Section 15.7.1 for the response to this
question.

I

i
!

i
,

Q460.11-1
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NRC Letter: May 2, 1983

Question No. Q460.15 (Sections 11.3)

Acceptance Criteria II.6 of SRP 11.3 calls for meeting the Positions
of Regulatory Guides 1.140 and 1.143 for gaseous radwaste systems
including normal ventilation subsystems that operate during normal
operation, including anticipated operational occurrences.
Sections 9.4.8.2.1 and 11.3 do not address the design bases for the
condensate demineralizer regeneration and drain system in the
Warehouse No. 5. The evaporator feed tanks and the neutralization
sumps, for example, vent to the room air and, therefore, do not meet
GDC 64. What provisions are included to prevent GWS waste from being
drawn into the distillate tank. Provide the information, design
bases, and consider changes to the P& ids.

Response:

According to Section B of Regulatory Guide 1.143, this guide is not
applicable to the condensate cleanup system, sumps and floor drains
provided for collecting liquid wastes, or building ventilation
systems.

Regulatory Guide 1.140 requires that particulate filtration and
radioiodine adsorption units be provided at any release points that
may contain particulate and gaseous radioiodine species. General
Design Criterion 64 requires that means be provided for monitoring
radioactivity releases for effluent discharge paths.

With respect to the design of the condensate polishing facility,
volatile components are drawn off in the condenser prior to
introduction of condensate into the condensate polishing system.
Gaseous effluents from the condenser air ejector discharge are
monitored continously for indications of primary-to-secondary leakage
(FSAR Section 11.5.2.2.6). Based on the above, we do not consider
the condensate polishing system to be a potential source of
radioactive gaseous effluents and thus, do not consider monitoring
and filtration of exhaust ventilating air from warehouse number 5 to
be necessary.

Liquid waste from the regeneration of condensate demineralizer resins
is collected in waste neutralization sumps, prior to release to the
environment. Provisions for taking local samples of waste

: neutralization sump fluid for analysis, through monitored sample
points, are available (Figure 10.4-5, Sheet 4). In addition, a'

radiation monitor continuously measures the radionuclide

( concentration in the effluent stream to ensure that activity levels
in the effluent are within acceptable limits (FSAR
Section 11.5.2.3.9). These design features meet the Intent of
General Design Criterion 64 with regard to radioactive liquid
effluents from the condensate polishing system.

i

I

Q460.15-1
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The condensate polishing facility is also tne location where
condensate polishing resin is dewatered and solidified for shipment
offsite. Since dewatering and solidification of spent resin occurs
in the slurry phase, the potential for creating airborne activity is
extremely low. Dewatering and solidific3. tion is carried out in an
enclosure which is vented to the radioacti r; gaseous waste system via
the condenser air removal system.

The regenerant. distillate tank vents to the radioactive gaseous waste
system through the condenser air removal system. During operation of
the condensate demineralizer liquid system, the differential pressure
of any gases produced will result in flow into the gaseous waste
system. A thermostatic vent prevents possible backflow from the
gaseous waste system into the condensate demineralizer liquid waste
system when the latter system is not in operation.

,

Q460.15-2
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NRC Letter: May 3, 1983

Question No. Q460.16 (Sections 11.5)

SRP 11.5 requires additional review of monitoring / sampling
instrumentation at the FSAR-OL stage, as indicated by Subsection I.2.

In order for the staff to complete a review for Millstone Unit No. 3,
we need the following information for the instrumentation described
in Section 11.5, Tables 11.5-1 and 11.5-2, and the figures,

a. Describe the monitors by type (e.g., in-line, off-line,

etc.).

b. Describe the particulate monitor detector (11.5.2.2.9),

c. Specify redundancy, where applicable. Describe range
switching.

d. Clarify tag numbers vs. plant name. Clarify use of
letters A and B for different monitor detectors and
different ranges or redundant monitors.

e. Locate the monitors by P&ID and building layout figure.

f. Locate the sampling points and sampling stations,

g. Describe the actions performed (manual or automatic) by
signal from the monitor (s).

h. Describe the calibration laboratory and the sample analysis
laboratory (i.e., location, purpose, facilities) for
calibrating, repairing, and testing monitors or providing
radiochemical analysis,

i. Provide a composite figure of the liquid process and
effluent monitors listed in Table 11.5-2.

j. Specify the sample locations for iodine adsorber sampling
devices in accordance with Table 1 of SRP 11.5.

Response:

a. The description of monitors by type can be found in revised
FSAR Tables 11.5-1 and 11.5-2.

b. The particulate monitor detectors are described in revised
FSAR Section 11.5.2.2.9.

c. Where applicable, redundancies are specified in revised FSAR
Tables 11.5-1 and 11.5-2. Range switching is described in
FSAR Section 11.5.2.2 for the extended range effluent
monitors, the only ones utilizing range switching.

Q460.16-1
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d. To clarify tag numbers vs plant name, refer to FSAR
Tables 11.5-1 and 11.5-2. Also, to clarify the use of
letters A and B for different ranges or redundant monitors,
see revised FSAR Tables 11.5-1 and 11.5-2.

e. The monitors are located by P&ID and building layout figures
as shown in revised FSAR Tables 11.5-1 and 11.5-2.

f. The locations of the sampling points and sampling stations
are included as part of the response to NRC Question 471.2.

g. The description of actions performed (manual or automatic)
by signal from the monitor (s) can be located in revised FSAR
Section 11.5.1 which discusses automatic actions initiated
by process monitors. Manual action includes investigation
into the cause of the signal in accordance with station
procedures.

h. Refer to revised FSAR Section 11.5.2.4.

1. For a composite figure of the liquid process and effluent
monitors, refer to new FSAR Figure 11.5-1 (Sheet 4 of 4).

j. The following particulate and gas monitors and locations are
capable of iodine absorption sampling:

Monitor Mark No. Sample Location

3HVR*RE19 SLCRS
3HVR*RE10 Ventilation Vent
3HVR-RE11 Auxiliary Building Lower Level

Ventilation
3HVR-RE12 Auxiliary Building Lower Level

Ventilation
3HVR-RE13 Auxiliary Building Upper Level

Ventilation'
'3HVR-RE14 Auxiliary Building Upper Level

Ventilation
3HVR-RE15 Auxiliary Building Upper Level

Ventilation
3HVR-RE16 Charging Pump Cubicles Ventilation
3HVR-RE17 Fuel Building Ventilation
3HVR-RE18 Waste Disposal Building Ventilation

3HVQ-RE49 ESF Building Ventilation
3HVC*RE91 Control Building Ventilation
3 CMS *RE22 Containment Structure Ventilation

Q460.16-2
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NRC Letter: May 3, 1983

Question No. Q460.17 (Sections 11.4)

The Subsection 11.4.2.4 of the FSAR states that a Process Control
Program (PCP) will be implemented. Provide a commitment to submit
the PCP for solidification and packaging of wet solid waste at least
six months prior to fuel loading, for review of the Technical
Specification 3.11.3.

Provide an acceptable reference, such as a Topical Report, for the
moble solidification system shared with Unit Nos. 1 and 2 and the
dewatering equipment for spent resins. We need this information to
confirm compliance with the BTP ETSB 11-3, attached in SRP 11.4, and
to confirm your design bases (11.4.1, Item 4) in the FSAR.

Response:

Refer to revised FSAR Section 11.4.1 for the response to this
question.

i

I
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NRC Letter: !!ay 3,1983

Question No. Q471.10

Section 12.1.II of the Standard Review Plan (SRP), NUREG-0800,
Rev. 2, lists Regulatory Guide 8.8 as an acceptable means of meeting
the requirements of 10 CFR 20.1(c). In accordance with Regulatory
Guide 8.8 Section C.1.d(2), describe the radiation protection aspects
of decommissioning which you have included in your plant design to
ensure that exposures to workers, during decommissioning, will be
ALARA.

Response:

Those' design features incorporated for maintaining occupational
j radiation exposure ALARA during plant operation and maintenance
4 (e.g., component separation) will also serve to maintain radiation

exposures ALARA during decommissioning operations. In addition, the
facilities employed to handle spent fuel, liquid radioactive wastes,
and solid radioactive wastes through the life of the plant can be
employed to handle, package, and transfer radioactive material
associated with decommissioning.

i

!

|.

i
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i
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NRC Letter: May 3, 1983

Question No. Q471.11

In accordance with the acceptance criteria of Section 12.2 of the
SRP, NUREG-0800, your FSAR indicates that borated silicon shields are
employed in the annular region for neutron streaming. Provide a
description of this shield that includes shield thickness, boron
loading, and the source strength that your design is based on.

Response:

The response to this question will be submitted at a later date.

!

1

I
i
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'

NRC Letter: May 3, 1983

Question No. Q471.12

Section 12.2 of your FSAR states that after a point by point
comparison of your plant design with provisions in Regulatory
Guide 8.8 "in nearly all cases, the plant designed was determined to
be ALARA". Provide a listing of which specific criteria are not in
accordance with Regulatory Guide 8.8. Also, since Regulatory
Guide 8.8 is referenced in Section 12.1, Acceptance Criteria, as a
means of demonstrating to the staff that occupational radiation
exposures will be ALARA, provide the basis for concluding that those
aspects of plant design not in conformance with Regulatory Guide 8.8
are acceptable.

Response

At the present time, a review of the Millstone Unit 3 design against
the criteria of Regulatory Guide 8.8 (Revision 3) is being performed.
The schedule for completion of the Regulatory Guide 8.8 review is
July 1984. For the resolutions which indicate that the benefits of
reduced exposure will exceed the cost of modifications, such
modifications will be made. Therefore, Millstone Unit 3 will be
designed ALARA in all cases.

|
1

,

1
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NRC Letter: May 3, 1983
Question No. Q471.13

Acceptance criteria for Section 12.3 of the SRP, NUREG-0800, include
meeting the criteria of Sections II.B.2 of NUREG-0737, Clarification
of TMI Action Plan Requirements. In accordance with II.B.2, provide
the analysis that demonstrates vital system operation and occupancy
of the TSC.

Response:

The response to this question will be submitted at a later date.

|
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NRC Letter: May 3, 1983

Question No. Q471.14

In accordance with Section 12.5.1.B.3 of the SRP, NUREG-0800, provide
a description of the radiation protection facilities. This
description should be complete enough to demonstrate how such
facilities and services will allow both male and female workers to
receive the necessary protection. Include a description of such
features as separate locker rooms, shower rooms, decontamination

,

area, and dress out areas.'

Response:

The Radiation' Protection Facilities are presented in FSAR Figures
3.8-72 (2 and 3 of 4). The facilities are located on the 24 foot
6 inch level and the 38 foot 6 inch level of the service building
The men and women's locker and wash rooms are located on the 38 foot
6 inch level. These facilities are divided into a men's locker and
men's wash room and a women's combined locker and wash room. These
areas will also be used to change into necessary clothing in
preparation for donning protective clothing. (i.e., gym shorts, body
suits, etc.).

The decontamination area is located on the 24 foot 6 inch level.
This area will be used alternatively by both men and women as
necessary. The use of common protective clothing and decontamination
areas has been practiced at Millstone Units 1 and 2 for several years
and has not presented a problem.

4
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NRC Letter: May 3, 1983

Question No. Q471.15

In accordance with Section 12.3-12.4.I.1 of the SRP, NUREG-0800 and
Section 12.3.1 of Regulatory Guide 1.70 " Standard Format and Content
of Safety Analysis Report for Nuclear Plants", Rev. 3, it is our
position that the FSAR should include plant layouts showing shield
wall thickness around each major radiation source. The shield wall
thickness of major radioactive equipment can be provided in a
separate table. Section 12.3.2 of your TSAR should be revised
accordingly to provide this information.

Response

Refer to revised FSAR Section 12.3.2.1 for the response to this
question.

!

|
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NRC Letter: May 3, 1983

Question No. Q471.16

Provide the information specified in Section 12.3.II.1 " Facility
Design Features" of the SRP, NUREG-0800, as it refers to the
stringent access control around the spent fuel transfer tube.
Include in your discussion any access routes to the spent fuel
transfer tube, type of marking on accessible portions of transfer
tube, and a description of the alarming radiation monitors employed
if other than permanent shielding arcund the transfer tube is used.

Response:

The response to this question will be submitted at a later date.

i
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NRC Letter: May 3, 1983,

Question No. Q471.17

In accordance with Section 12.2.1.1 of the SRP, provide the
radioactive source geometry parameters missing from Tables 12.2-2 and
12.2-4.

Response:

Refer to revised FSAR Tables 12.2-2 through 12.2-4 for the response
to this question.

1
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NRC Letter: May 3, 1983

Question No. Q471.18

10CFR20.103(b)(1) states that the licensee shall use process or
engineering controls, to the extent practicable, to limit the
concentrations of radioactive materials in the air, to below 25
percent of the concentrations given in Column 1, Table I of 10CFR20
Appendix B (as specified in 20.203(d)(1)(ii). Section 12.3.3.1.1 of
your FSAR indicates that your ventilation system is designed only to
maintain concentrations given in Column 1, Table I of Appendix B.
Discuss steps taken to upgrade your ventilation system so as to meet
the requirements of 10CFR20.103(b)(1). Also, Section 12.3.3.1 of
your FSAR states that " airflow... is normally from areas of lower to
higher potential airborne contamination." Describe the exceptions to
this good ventilation practice (which is also required in 12.3.II.3
of the SRP).

Response:

Refer to revised FSAR Section 12.3.3.1 for the response to this
question.

!
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NRC Letter: May 3, 1983

'

Question No. Q471.19

In accordance with the criteria of 12.3.II.4.b of the SRP,
NUREG-0800, indicate how your airborne radioactivity monitoring
system will detect ten MPC-hours of particulate and radio-iodines
from any compartment, normally occupied, which may contain this
airborne contamination. Also, in accordance with 12.3.I.4.c,'

describe your procedures for locating suspected high activity areas.

Response:

Refer to revised FSAR Section 12.3.4 for the response to this
question.

.
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NRC Letter: May 3, 1983

Question No. Q471.20

In accordance with the criteria in 12.3.4 of the SRP, you should
describe the details of your fixed area radiation and continuous
airborne radioactvity monitoring instrumentation, as enumerated in
12.3.4 of R.G. 1.70. This should include a description of auxiliary
or emergency power supplies; sensitivity, accuracy, precision and
alarm setpoints of the instruments; calibration methods and
frequencies; and also the criteria used for selecting the location
for these instruments (include selection criteria for locating
portable CAMS).

Response:

Refer to response given in Question 471.4 for the sensitivity,
accuracy, precision and alarm setpoints, and the calibration methods
and frequencies.

Refer to revised Sections 12.3.4.2 and 12.3.5 for the criteria used
for selecting location.

Refer to FSAR Section 8.3.1.1.2 for a discussion of Class 1E ac power
and its backup system, and FSAR Section 8.3.2.1 for a description of
the de electrical system.

i

1
i
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NRC Letter: May 3, 1983

Question No. Q471.21

Section 12.3.II.4 of the SRP statesfthat an acceptable area radiation
monitoring system must meet the provisions in R.G. 1.97, Rev. 2.
Table 1 of R.G. 1.97, Rev. 2 specifies two High Range Containment
Radiation monitors with a range of from 1 R/hr to 107 R/hr. Describe
your means of implementing this provision. The placement of these
monitors in containment, the accuracy and sensitivity of the
monitoring employed, should all be discussed.

Response:

Refer to revised FSAR Section 12.3.4.3, for the response to this
question. Monitors 3RMS*RE04 and 3RMS*RE05 meet the requirement.

.
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NRC Letter: May 3, 1983

Question No. Q471.22

In accordance with 12.3-12.4.5.b of the SRP, describe any additional
dose reducing measures, if any, taken as a result of the dose
assessment provided in Chapter 12.4 of your FSAR.

Response:

The exposure reduction process for Millstone Unit 3 has been ongoing
during the design process in accordance with Regulatory Guide 8.8
ALARA. Items such as adequacy of shielding, equipment layout, and
component anc instrumentation maintenance are being reviewed.

Input from the ALARA coordinators and operations personnel from
'

Connecticut Yankee and Millstone Units 1 and 2 is being reviewed for
cost-effectiveness when applied towards Millstone Unit 3.

The dose reduction studies will continue through the construction
phase of Millstone Unit 3 and will constantly be monitored and
updated during the operational life of the plant.

.
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'

NRC Letter: May 3, 1983

Question No. Q471.25

Section 12.5.2 of your FSAR states that " areas in the RCA above
10 mrem per hour will have a locked or guarded barrier." The
regulations require a locked or guarded barrier at 100 .nRem hour. If
this is a typographical error, your FSAR should be changed
accordingly.

Response:

FSAR Sections 12.5.2 and 12.5.3 will be revised to agree with the
Technical Specifications of Millstone Units 1 and 2, and also with
the Westinghouse Standardized Technical Specification. Operational
experience has demonstrated that these controls are adequate for the
protection of personnel. Extending these controls to Unit 3 will
allow for consistency in the procedures used at this three unit site.

4

h

e

Q471.25-1

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



MNPS-3 FSAR

NRC Letter: May 3, 1983

Question No. Q471.26

Section 12.5.3 of your FSAR states that "special control techniques
will be used to minimize airborne exposure arising from special work
projects." In accordance with the requirements of Section 12.5.II.C
of the SRP, describe what these special control techniques are.
Describe your technique for obtaining breathing zone air samples.
What conditions require special air sampling and what are your
reporting practices for airborne contamination surveys? In addition,
although Section 12.3.3.1 states that design and expected airborne
concentrations are given in Section 12.4, there is no reference to
. airborne concentrations in that section. In accordance with
Section 12.2.I.2 of SRP, describe the radioactive material sources
used for design of personnel protective measures and for dose
assessment. This description should include a tabulation of the
calculated concentrations of radioactive material, by nuclide,
expected during normal operation, anticipated operational occurrences
and accident conditions for equipment cubicles, corridors, and
operating areas of the plant. Include the models and parameters used
as a basis for these concentrations.

Response:

Refer to revised FSAR Sections 12.3.3 and 12.5.3 for the response to
this question.

.
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NRC Letter: May 3, 1983 !

.

Question No. Q471.27
1

Section 12.5.11 of the SRP lists R.G. 8.13, R.G. 8.27, R.G. 8.29, and
NUREG-0731 as acceptable guidance for establishing a radiation
protection training program. Your FSAR should be changed to describe
your compliance with these references.

.

Response:
s

Refer to revised FSAR Sections 12.5.3 and 13.2.1 for the response to
this question.

>
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NRC Letter: May 3, 1983

Question No. Q471.28

In accordance with the acceptable criteria of Section 12.5 of the
SRP, NUREG-0800, describe your plant's capability of meeting the
iodine sampling criteria listed as Item III.D.3.3 of NUREG-0737,
clarification of TMI Action Plan Requirements.

.

Response:

The criteria of NUREG-0737 Item III.D.3.3 are met. Refer to FSAR
Section 12.5.2.

.
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NRC Letter: May 3, 1983
Question No. Q471.29

Section 12.5.II.c of the SRP notes that compliance with R.G. 1.33,
" Quality Assurance Program Requirements" is an acceptable means to
show compliance with the requirements of 10CFR50, Appendix B. In

Section 12.5.3 of your FSAR, you state that quality assurance
inspections will be performed on the radiation protection procedures
identified in R.G. 1.33, Rev. 2. Since the listing of procedures in
R.G. 1.33, Rev. 2 is not intended to be an all inclusive listing, you
should change your FSAR to include all radiation protection
procedures (including those such as emergency procedures, instrument
storage, and calibration and maintenance procedures, not specifically
listed in R.G. 1.33, Rev. 2).

Response:

Refer to revised FSAR Section 12.5.3 for the response to this
question.

:
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NRC Letter: May 3, 1983

Question No. Q491.1 (Saction 4.3.2.2 and SRP Section 4.3.11.1)

Table 15.6-8 of the FSAR gives a value of 2.14 for the F used in LOCAq
analysis. Section 4.3 of the FSAR (which should discuss all aspects of
all power distributions used in Chapter 15 analyses, including in
particular the power peaking factors used to satisfy LOCA analysis
requirements) does not mention such a value. Instead Section 4.3
presents only the standard Westinghouse discussion demonstrating that an
F value of 2.32 can be maintained, using the standard Westinghouse
CSOC(withimprovedloadfollow) analysis, control and excore (split
detector) surveillance. The only conclusion that one can draw from this
information, as it stands, is that it will be necessary to derate the
reactor to about 92 percent power. If there is an alternate power
distribution analysis, control scheme or surveillance system to be used
with your reactor operations which will demonstrate that an Fq of 2.14
can be maintained, please modify Section 4.3 (and other indications of

Fq and peak kW/ft such as Table 4.1) to present this new limit, and a
discussion in detail of the modifications involved to hardware, analyses
and operations, including a full uncertainty analysis. Topical reports
may be submitted and referenced, but modifications to Chapter 4 (and
possibly Chapter 7) are required.

Response:

The ECCS analysis presented'in FSAR Section 15.6 is being updated. Upon
completion to this analysis, the present discrepancy between peaking
factors in FSAR Sections 15.6 and 4.3 will be resolved. The amended
sections will be submitted in a future amendment.

.
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NRC Letter: May 3, 1983
1

Question No. Q630.4 (Chapter 13)

With respect to the simulator training, provide the following
information:

a. The details of the program in accordance with the guidelines as
specified in Regulatory Guide 1.149.'

b. Discussion of the certification examination provided to
demonstrate the candidate's ability.

(Ref. NUREG-0800, Section 13.2.1.I.B.2 and 13.2.1.II .2)

Response to Part A:

INTRODUCTION

On July 1, 1982, Northeast Utilities (NU) committed to the procurement
and use of plant specific training simulators for practical hands-on
licensing training of nuclear power plant operators. Millstone Unit 3
will be the first of four NU plant-specific training simulators to be
developed by the Link Simulation System Division (LSSD) of the Singer-

Company of Silver Springs, Maryland. The Millstone Unit 3 simulator is
scheduled for delivery in 1985, and is being designed, engineered,
tested and will be maintained in accordance with the requirements set
forth in Regulatory Guide 1.149', Nuclear Power Plant Simulators for use

j in Operator Training (Regulatory Guide 1.149). From the inception of
this program, NU has maintained a firm posture that the program will
comply with appropriate regulatory guidance. Specifically, NU contract
with LSSD requires that the development of the simulators comply with
Regulatory Guide 1.149 and ANSI /ANS 3.5 - 1981, Nuclear Power Plant
Simulators for use in Operator Training (ANS 3.5)..

PROJECT TEAM

To meet NU's goals toward improved operator proficiency and enhanced
plant reliability and safety through plant-specific simulator training,
NU has established a project organization to participate in the design,

|
engineering, and testing of each simulator and to ultimately be totally
responsible for the ongoing operations and maintenance of a central'

simulator training facility. Expertise for this task has been recruited
both internal and external to NU. The project staffing includes the
following areas of expertise:

Operations (SRO licensed personnel).

Training (Simulator Instructors and Senior Licensed.

Operators)

Simulation (Senior Simulation Engineering Personnel). .

Software (Modelling and Computer Engineering Personnel).
|

Q630.4-1

-. -_ . . - - - . . . - . - . - _ - - _ . - . _ - . . . - - _ _ - - , - ,-



--. - - , - - , .

|

1 |

l
MHPS-3 FSAR 1

i
! )

Hardware (Simulation and Computer Hardware Personnel).

| Documentation Nuclear Documentation Personnel.

Management (Management Team with significant experience in.
,

'

all areas mentioned above)

The project is currently staffed with over 20 professionals. By early
1984, NU plans to have over 40 on staff with an ultimate goal of 55 in
1985.<

PROGRAM COMPLIANCE WITH REGULATORY GUIDE 1.149

As discussed in Regulatory Guid 1.145, the NRC endorses ANS 3.5, 1981
as the basis for regulatory guidance subject to several additions

,

itemized in the guide. All four NU simulators are being developed in
accordance with the guidance.

SIMULATOR CAPABILITIES

Specifically, the simulator will be developed to replicate the
following:

,

Control panels (including main control room panels and.

auxiliary chutdown panels in the case of Millstone Units 2
and 3

i

Control room environment (including lighting, background; .
'

noise, and communication equipment)
I

All plant systems controlled from the main control room,.

auxiliary shutdown panel, or via remote functions

! Normal plant evolutions.

Plant Malfunctions (up to 250 including the 22 listed in.

ANS 3.5)

Remote Functions (up to 250 remotely operated control.
'

functions)
'

TRAINING FEAIURES

The Simulator will be designed to accommodate the following training
capabilities.

| Initial conditions (up to 50).

!

Malfunctions control.
,

Remote function control.

Special instructor consolei .

!

!
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4

Trainee performance evaluation programs.

SIMULATOR ACCEPTANCE TESTING

The simulator will be designed, engineered, and tested to meet or exceed
the steady-state and transient performance criteria of ANS 3.5. The
Millstone Unit 3 Acceptance Test Procedure is currently under the

4

development; however, its-basic outline, which was developed by NU,
,

encompasses all the requirements of ANS 3.5.
1

SIMULATOR UPDATING

The NU program also includes provision for updating the simulator to
ensure accurate replication of the plant training purposes. As the real<

i plant is changed, the program provides for a systematic approach to
updating the simulator. This concept has been incorporated in all
phases of the project to ensure this capability. Appropriate
development control and management of the simulator data base is the key
to providing this capability. The Millstone Unit 3 data base is
currently being used for the development of that simulator. As of April
1, 1983 the data base was frozen so that LSSD could proceed with the
final detailed design of the simulator. The data base reflects the
current design of the Millstone Unit 3 plant.

I With respect to performance testing, NU will meet the intent of
performance testing as outlined in Section 5.4 of ANS 3.5. However,

details of the performance testing of simulator updates will be
determined by NU based on the magnitude and complexity of each update.

DOCUMENTATION

,

The simulator will also comply with Apendix A of ANS 3.5, Procedure for
) Documenting Simulator Preformance. Documentation for assuring product

quality and for ongoing maintenance has been a major theme of the
program. The major areas of:

Simulator information,.

Simulator data base, and.

Simulator testingi .

are thoroughly covered via an integrated approach to de.rumentation.
.

Response to Part B:

The Millstone Unit 3 simulator examination and training program is
scheduled for development by NUSCo during 1984. Content details of the
examination and the training program will be submitted to the NRC during
the third quarter of 1984.

!

t
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NRC Letter: May 3, 1983

Question No. Q630.5 (Chapter 13)
i

Discuss the qualification of the training instructors in the training
program and the requalification program administered to the

,

instructors in order to have them remain certified as instructors as
specified in Enclosure 1 of H.R. Denton's March 28, 1980 letter to
all power reactor Applicants and Licensees and in Item I.A.2.3 of
NUREG-0737.

I Response:

An SRO Licensed individual will review and approve all programs
conducted for licensed operator training and retraining. This is in
lieu of requiring all training center and facility instructors who
teach systems, integrated responses, transients, and simulator
courses to demonstrate their competence to the NRC by the successful
completion of a Senior Operator examination. While it is the intent
to have SRO or SRO certified individuals conduct the major portions
of the Operator Training Program, certain non-SRO individuals within
the NU system will be utilized to teach selected portions of the
Operator Training Program. These individuals are often considered to
be " experts" in their respective areas. Prior to lectures, an SRO or
SRO certified instructor reviews and approves lecture content. The
individual approving lecture content may add or delete information as
is deemed necessary and has the opticn to conduct any portion of, or
the entire lecture. If warranted, an SEO or SRO certified instructor
may attend the lecture to ensure the content is presented to the
level to suit operator's needs. The initial instructor staff are SRO
Licensed or have been vendor certified to the SRO level. This
certification was accomplished by satisfactorily passing vendor
administered SRO audit examinations. NRC administered Instructor
Certification Examinations will be scheduled when the Millstone
Unit 3 simulator is available. The procedure for certification of
simulator instructors will be developed during 1984 and will be
submitted to the NRC during the third quarter of 1984. The classroom
instructor staff will also take the NRC administered SRO Cold License
Examination. Requalification of the Millstone Unit 3 Operator
Instructors will be conducted in accordance with FSAR
Section 13.2.2.1, Licensed Operations - Requalification Training.

r
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NRC Letter: May 3, 1983,

Question No. Q630.8 (Chapter 13)

Provide a detailed training program for mitigating core damage (as
described in Item II.B.4 of NUREG-0737) in accordance with the guidance
as specified in Enclosure 3 of H.R. Denton's letter dated March 28,
1980. Provide a listing of those individuals and their qualifications
who must participate in the training program and provide a schedule for
that training as related to the presently scheduled fuel load date.

Response:

Refer to Question 630.3 response and Mitigating Core Damage course
description contained therein. FSAR Figure 13.2-1 provides the proposed

; training schedule.
4
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HRC Letter: May 3, 1983

Question No. Q630.9 (Chapter 13)

Provide a detailed description of the training program for the Shift
Technical Advisor in accordance with the guidance as specified in
NUREG-0737, Appendix C.

j

'
Response:

Refer to FSAR Section 13.1.2.1, Plant Organization for plant staffing
with respect to Shift Technical Advisor requirements.

;

I

|

|
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NRC Letter: May 3, 1983

Question No. Q630.10 (Chapter 13)

With regard to fire brigade training, the program for drills should be
! revised to include all the guidelines as described in NUREG-0800,

Section 13.2.2.II.C.6.A.iii(b),

Response:

Refer to FSAR Section 13.2.1.m.b. Additionally, at least one drill per
year for each shift fire brigade shall be unannounced.

4
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URC Letter: May 3, 1983

Question No. Q630.11

Describe the training program provided for individuals (nonlicensed
operators) permitted to operate systems or equipment independently that
could affect the quality of structures, systems, and components
important to safety (Ref. NUREG-0800, Section 13.2.2.IV-.2) .

Response:

Nonlicensed operators included in the initial manning of the operations
staff receive the training reported in the response to NRC Question
630.3 and as scheduled by FSAR Figure 13.2-1. Replacement training for
unlicensed personnel is addressed in FSAR 3ection 13.2.2.4.

Q630.11-1
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NRC Letter: May 3, 1983

i |
4

! Question No. Q640.1 (Chapter 14) i

j Standard Format and Content of Safety Analysis Reports for Nuclear
Power Plants (Regulatory Guide 1.70) specifies that Section 14.2.7 of

; , an FSAR include a list of regulatory guides that are applicable to
the facility's initial test program and include justification for any!

exceptions to Regulatory Positions stated in those Guides.;

] The enclosed list of applicable Regulatory Guides shows the specific
revisions which should be addressed in Section 14.2.7 of the FSAR.

i Section 14.2.7 should be amended as necessary.
!
I

1.18 Rev. 1
1.20 Rev. 2
1.37 Rev. 0

1 1.41 Rev. O
1.52 Rev. 2

;

i 1.68 Rev. 2
j 1.68.2 Rev. 1

1.68.3 Rev. O
l 1.72 Rev. 1

1.79 Rev. 1
1.95 Rev. 1 ,

1.108 Rev. 1
1.116 Rev. 0-R ,

'

1.140 Rev. 1
4

Regulatory Guides which need not be addressed in 14.2.7:
1

1.30 Listed in Standard Review Plan, but has been withdrawn.

I 1.80 Listed in Standard Review Plan, but has been withdrawn

j effective April 20, 1982, in favor of Regulatory Guide
i 1.68.3.

: 1.128 Listed in Standard Review Plan, but none of the plants are

I required to conform since their construction permit docket
dates were all before' the implementation date of

! December 1, 1977.

|

|
1.139 Listed in Standard Review Plan, but none of the plants are

! required to conform since their construction permit docket
! dates were all before the implementation date of
' January 1, 1978.

1.9 Referenced in Regulatory Guide 1.68, but diesel testing is
covered in 1.108 and this guide does not directly bear on

,

{
the initial plant test program.

1

Q640.1-1,
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1.104 Referenced in Regulatory Guide 1.68, but withdrawn
August 16, 1979.2

NOTE:

All other Regulatory Guides referenced in Regulatory Guide 1.63 or
listed in the Standard Review Plan are contained in the Applicable
Regulatory Guide List.

Response

Refer to revised FSAR Section 14.2.7 for the response to this
question.

|

!

l

1

!
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MRC Letter: May 3, 1983

Question No. Q730.1

The Atomic Safety and Licensing Appeal Board in ALAB-444 determined
that the Safety Evaluation Report for each plant should contain an
assessment of each significant unresolved generic safety question.
It is the staff's view that the generic issues identified as
" Unresolved Safety Is;ues" (HUREG-0606) are the substantive safety
issues referred to by the Appeal Board. Accordingly, we are
requesting that you provide us with a summary description of your
relevant investigative programs and the interim measures you have

1 devised for dealing with these issues pending the completion of the
investigation, and what alternative courses of action might be
available should the program not produce the envisaged result.

There are currently a total of 27 Unresolved Safety Issues. We do
not require information from you at this time for a number of issues
since a number of the issues do not apply to your type of reactor or
because a generic resolution has been issued. Issues which have been
resolved have been or are being incorporated into the NRC licensing
guidance and are addressed as a part of the normal review process.
However, we do request the information noted above for each of the
issues listed below:

1. Water Hammer (A-1)

2. $ team Generator Tube Integrity (A-3)

3. Steam Generator and Reactor Coolant Pump Support (A-12)

4. Systems Interaction (A-17)

5. Seismic Design Criteria (A-40)

6. Containment Emergency Sump Performance (A-43)

7. Station Blackout (A-44)

8. Shutdown Decay Heat Removal Requirements (A-45)

9. Seismic Qualification of Equipment in Operating Plants
; (A-46)

10. Safety Implications of Control Systems (A-47)

11. Hydrogen Control Measures and Effects of Hydrogen Burns on
Safety Equipment (A-48)

12. Pressurized Thermal Shock (A-49)

Q730.1-1
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Response:

Unretolved Safety Issues - Millstone Unit 3

Discussion of Unresolved Safety Issues as They Relate to
Hillstone Unit 3

The following discussion provides the Northeast Nuclear Energy
Company's (NNEco) evaluation of Millstone Unit 3 for each of the
applicable unresolved safety issues. The evaluation includes a
summary description of our relevant investigative programs and the
interim measures we have devised for dealing with these issues
pending the completion of the investigation, and what alternative
courses of action might be available should the program not produce
the envisaged results.

A ,1 Water Hammer

Issue Description
.

Since 1969, there have been approximately 150 reported incidents
involving water hammers in Pressurized Water Reactors (PWRs) and
Boiling Water Reactors (BWRs). The water hammers (or steam hammers)
have involved steam generator feedrings and piping, the residual heat
removal (RHR) system, emergency core cooling systems (ECCS),
containment spray, service water, feedwater, and steamlines. The I

incidents have been attributed to such causes as rapid condensation
of steam pockets, steam-driven slugs of water, pump startup with
partially empty lines, and rapid valve motion.

Assessment

Although water hammer can occur in any LWR, none has resulted in the
offsite release of radioactivity. The systems most frequently
affected are the feedwater systems of PWRs. A few incidents have
caused pipe damage, but none has affected the reactor coolant
pressurr boundary. Adequate protection from potential loss-of-
cool _ ant accidents, such as might be initiated by a water hammer
event, is provided in Millstone Unit 3 by the emergency core cooling

i system. Since the probability of failure due to a water hammer is
low and the consequences of postulated water hammer induced accidents
wcald be adequately limited by currently installed redundant
eng.neered safety features, licensing and subsequent operation of
Mil] stone Unit 3 can proceed with reasonable assurance that the
hea2th and safety of the public is protected while this task is being
conructed.

T'ie Millstone Unit 3 uses Westinghouse Model F steam generators.
Each steam generator consists of a vertical shell and U-tube
evaporator, with integral moisture separating equipment. Steam is
generated on the shell side, flows upward, and exits through the
outlet nozzle at the top of the vessel. Feedwater enters the steam
generator at an elevatien above the top of the U-tubes, through a
feedwater nozzle. The water is distributed circumferentially around

Q730.1-2



MNPS-3 FSAR

the steam generator by means of a feedwater ring and then flows
through an annulus between the tube wrapper and shell. The feedwater
enters the ring via a welded thermal sleeve connection and leaves
through inverted J-tubes located at the flow holes at the top of the
ring. The feed ring is designed to minimize conditions which can

' result in water hammer occurrences in the feedwater piping. Also,
feedwater system piping is arranged to prevent water hammer from
occurring at the steam generators. The length of horizontal piping
from feedwater no le of each generator is minimized. These design
features conform to the guidance found in BIP ASB 10-2. Also, tests
will be conducted to verify that unacceptable feedwater hammer will
not occur using the plant operating procedures for normal and
emergency restoration of steam generator water level following loss
of the normal feedwater.

With regard to the protection against other potential water hammer
events, design approaches used include (1) increased valve closure
tin.e s , (2) piping layout to preclude water slugs in steam lines and
vapor formation in water lines, (3) pipe support using snubbers and
pipe hangers, and (4) using vents and drains. In addition, a
preoperational vibration, thermal expansion, and dynamic effects
testing program will be conducted for all ASME Code Class 1, 2, and 3
piping systems and piping restraints. These tests will provide
adequate assurance that the piping and piping restraints will provide
protection against potential water hammer events due to valve
. closures, pump trips, and other operating modes associated with the
design operation transients.

In the event that Task A-1 identifies some potentially significant
waterhammer scenarios which have not explicitly been accounted for in
the design and operation of Hillstone Unit 3, corrective measures
will be required at that time. The task has not yet identified the
need for requiring any additional measures beyond those already
implemented.

Based on the foregoing, it can be concluded that Millstene Unit 3 can
be operated prior. to ultimate resolution of this generic issue
without undue risk to the health and safety of the public.

A-3 Westinghouse Steam Generator Tube Integrity

Issue Description

The primary issue is the capability of steam generator tubes to
maintain their integrity during normal operation and postulated
accident conditions. In addition, the requirements for increased
steam generator tube inspections and modifications have resulted in
increased occupational exposures to workers. Corrosion resulting in
steam generator tube wall thinning (wastage) has been observed in
several Westinghouse plants for a number of years. Plants operating
exclusively with an all-volatile secondary water treatment process
have not experienced this form of degradation to date. Another major
corrosion related phenomenon has also been observed in a number of
plants in recent years, resulting from a buildup of support plates

Q730.1-3
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corrosion products in the annulus between these tubes and the support
'

plates. This buildup eventually causes a_diametral reduction of the
tubes, called " denting," and deformation of the tube support plates.

cases, this phenomenon has led to other problems, includingIn some

| stress corrosion cracking, tube leaks at the tube / support plate
intersections, and U-bend section cracking of tubes which were highly3

; stressed because of support plate deformation.
!

Assessment

Millstone Unit 3 uses Westinghouse Model F Steam Generators which
were developed to provide increased capability of steam generator

' tubes to maintain integrity. To minimize the crevice between the
tube and tube sheet, each tube is hydraulically expanded the full

,

depth of the tube sheet bore. The tube support plates used in the ,

'

'

Model F are made of corrosion-resistant ferritic stainless steel and
incorporate a four-lobe hole design (quatrefoil). The use of
ferritic stainless steel is expected to minimize the potential for
denting. The quatrefoil tube design promotes high velocity flow
along the tube to minimize the potential for local concentration of
impurities in the vicinity of the tube support. Increased margin
against stress corrosion cracking has been obtained by the use of
thermally treated Inconel 600 tubing.

I Several features have been incorporated in the Model F steam
generator design to control the deposition of contaminants from the
secondary flow. Design features which reduced secondary side flow
resistance have increased water velocities across the tube sheet,
minimizing low velocity areas and potential accumulation of sludge.
A flow distribution baffle is provided which locates the low flow

| area on the tube sheet at the center of the bundle. High capacity
blowdown pipes enable continuous blowdown of the steam generators at
a high rate. The intakes of these blowdown pipes are located below

,

! the center cutout section of the flow distribution baffle in the low
| velocity region where sludge may be expected' to accumulate.

Continuous blowdown also provides protection against inleakage of
impurities from the condenser by shortening recovery time from
secondary side chemistry transients.

In addition, Millstone Unit 3 uses full flow demineralizers and all
' voltatile treatment (AVT) for feedwater chemistry control. The steam
j -generator is designed to minimize unacceptable damage from mechanical

and flow induced tube vibration. In conclusion, Millstone Unit 3
incorporates all current design features providing for the

; maintenance of steam generator tube integrity. Millstone Unit 3
Technical Specifications will include requirements for actions to be
taken in the event that steam generator tube leakage occurs during
plant operation.

The steam generator is designed to permit inspection of ASME Code
Class 1 and 2 parts including individual tubes. The design includes,

a number of openings to provide access to both the primary and
secondary sides of the steam generator. The specified inspection

;

]
1

i
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program complies with the edition of the ASME Code, Division 1,
Section XI.

Task A-3 may result in changes to current NRC staff positions
regarding steam generator tube integrity. Pending completion of
Task A-3, the measures taken at Millstone Unit 3 should minimize the
potential for steam generator tube degradation encountered in
operating units. Further, the inservice inspection and Technical
Specification requirements will ensure that the Northeast Nuclear
Energy Company (NNECo) and the NRC staff are alerted to tube
degradation should it occur. Appropriate actions, such as tube
plugging, increased and more frequent inspections, and power
derating, could be taken, if necessary. Because the improvements
that will result from Task A-3 are expected to be procedural, they
can be implemented by NNECo after operation of this facility begins,
if necessary.

Based on the foregoing, it can be concluded that Millstone Unit 3 can
be operated prior to ultimate resolution of this generic issue
without undue risk to the health and safety of the public.

A-12 Fracture Toughness of Steam Generator and Reactor Coolant
Pump Supports

Issue Description

During the course of the licensing action for North Anna Power
Station Unit Nos. 1 and 2, a number of questions were raised as to
the potential for lamellar tearing and low fracture toughness of the
steam generator and reactor coolant pump support materials for those
facilities. Two different steel specifications (ASTM A36-70a and
ASTM A572-70a) covered most of the material used for these supports.
Toughness tests, not originally specified and not in the relevant
ASTM specifications, were made on those heats for which excess
material was available. The toughness of A36 steel was found to be
adequate, but the toughness of the A572 steel was relatively poor at
an operating temperature of 80 F. In the case of North Anna Unit
Nos. 1 and 2, the Applicant has agreed to raise the temperature of
the ASTM A572 beams in the steam generator supports to a minimum

j temperature of 225 F prior to reactor coolant system pressurization
i to levels above 1,000 psig. Auxiliary electrical heat will be

supplied as necessary to supplement the heat derived from the reactor
coolant loop to obtain the required operating temperature of the
support materials.

i

|

Since similar materials and designs have been used on other nuclear
plants, the concerns regarding the supports for the North Anna
facilities are applicable to other PWR plants. It was therefore
necessary to reassess the fracture toughness of the steam generator
and reactor coolant pump support materials for all operating PWR
plants and those in CP and OL.

I Lamellar tearing may also be a problem in those support structures
'

similar in design to North Anna.

Q730.1-5
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Assessment

NUREG-0577, Potential for Low Fracture Toughness and Lamellar Tearing
on PWR Steam Generator and Reactor Coolant Pump Support, was issued
fr comment in November 1979. This report summarizes work performed
by the NRC staff and its contractor, Sandia Laboratories, in the
resolution of this generic activity. The report describes the
technical issues. the technical studies performed by Sandia
Laboratories, the NRC staff's technical positions based on these
studies, and the NRC staff's plan for implementing its technical
positions. As a part of initiating the implementation of the
findings in this report, letters were sent to all applicants and
licensees on May 19 and May 20, 1980. In these letters, a revised
proposed implementation plan was presented and specific criteria for
material qualification were defined.

Many comments on both the draft of NUREG-0577 and the letters of
May 19 and 20 have been received by the NRC staff and detailed
consideration is presently being given to these comments. After
completing its review and analysis of the comments provided, the
staff will issue the final revision of NUREG-0577 that will include a
full discussion and resolution of the comments and a final plan for
implementation.

The Staff estimates that the implementation review will require
approximately 2 years. Since many factors (initiating event, low
fracture toughness in a critical support member in tension, low
operating temperature, large flaw) must be simultaneously present for
failure of the support system, the staff has determined that
licensing for pressurized water reactors should continue during the
implementation phase. The staff's conclusions regarding licensing
and subsequent operation are not sensitive to the estimated length of
time required for chis work.

With regard to the lamellar tearing issue, the results of an
extensive literature survey by Sandia revealed that although lamellar
tearing is a common occurrence in steel construction, virtually no
documentation exists describing inservice failures due to lamellar
tearing. Nonetheless, additional research is recommended to provide
a more definitive and complete evaluation of the importance of
lamellar tearing to the structural integrity of nuclear power plant
support systems.

l
The design and fabrication of Millstone Unit 3 steam generator and
reactor coolant pumps supports in accordance with subsection NF 2300
of Section III of the ASME code provides adequate assurance of
acceptable fracture toughness and ensures compliance with the "for
comment" version of NUREG-0577.

| Therefore, based upon foregoing, we conclude that Millstone Unit 3
can be operated prior to resolution of this . generic issue without
undue risk to the health and safety of the public.

! Q730.1-6
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A-17 Systems Interaction in Nuclear Power Plants

Issue Description

The design and analyses by the plant designers, and the subsequent
review and evaluation by the NRC staff take into consideration the
interdisciplinary areas of concern and account for systems
interaction to a large extent. Furthermore, many of the NRC
regulatory criteria are aimed at controlling the risks from systems
interactions. Examples include the single feilure criterion and
separation criteria.

Nevertheless, there is some question regarding the interaction of
various plant systems, both as to the supporting roles such systems
play and as to the effect one system can have on other systems,
particularly with regard to whether actions or consequences could
adversely affect the presumed redundancy and independence of safety
systems.

The problem to be resolved by this task is to identify where the
present design, analysis, and review procedures may not acceptably
account for potentially adverse systems interaction and to recemmend
the regulatory action that should be taken to rectify deficie w. .s in
the procedures. (Also see TMI Action Plan NUREG-0660, Item II.C.3.)

Assessement

Millstone Unit 3 has been designed to meet the licensing requirements
such as physical separation and independence of redundant safety
systems and protection against events such as high energy line
ruptures, missiles, high winds, flooding, seismic events, fires,

operator errors, and sabotage. The design provisions are
supplemented by NRC staff review procedures of the Standard Review
Plan which require interdisciplinary reviews of potential systems
interactions, and provide for an adequately safe situation with
respect to such interactions. The quality assurance program which is
followed during design, construction, and operation phases for
Millstone Unit 3 project is expected to provide added assurance
against the potential for adverse systems interactions. Thus, the
current licensing requirements and procedures provide an adequate
degree of plant safety.

In mid-1977, Task A-17 was initiated to ensure that present review
procedures and safety criteria provide an acceptable level of
redundancy and independence for safety functions. The task proceeded
by evaluating the potential for undesirable interactions between
systems at a sample plant.

The NRC staff's current procedures assign primary responsibility for
review of various technical areas to specific organizational units
and assign secondary responsibility for other units where there is a
functional interface. Stone & Webster, the designers for Millstone
Unit 3, followed somewhat similar procedures and provided the
analyses of systems that (1) could identify important systems

1

Q730.1-7

. _ _ - - _ _ . _ - ,



MNPS-3 FSAR

interactions adversely impacting safety, and (2) that were not
considered by current review procedures. The first phase of the
NRC's study began in May 1978 and was completed in February 1980; it
was done by Sandia Laboratories under contract to the NRC.

The NRC Action Plan Developed as a Result of the TMI-2 Accident,
NUREG-0660, provides for a systems interaction follow-on study
(Section II.C.3, Systems Interactions). Since April 1980, the NRC
staff has intensified the effort both by broadening the study of
methods to identify potential systems interactions and by performing
audit reviews of two plants for selected systems interactions.
Recent staff experience provides a basis from which the staff is
developing an improved, systematic review process for potential
systems interactions. The process will provide for a resolution of
USI A-17, assimilate operating reactor experience, and rank
identified systems interactions by their relative importance to
safety.

It is expected that the development of systematic ways to identify,
rank, and evaluate systems interactions will go further to reduce the
likelihood of intersystem failures resulting in the loss of plant
safety functions. A comprehensive program is. expected to employ
analytical methods, visual inspections, experience feedback, and
simulator dependency experiments. However, the studies to date
indicate that current review procedures and criteria supplemented by
the application of post-TMI findings and risk studies provide
reasonable assurance that the effects of potential systems'

interaction on plant safety will be within the effects on plant-
safety previously evaluated. Therefore, we conclude that there is
reasonable assurance that Millstone Unit 3 can be operated prior to
the final resolution of this generic issue without endangering the
health and safety of the public.

A-40 Seismic Design Criteria - Short-Term Program

Issue Description

The seismic design process required by current NRC criteria includes
the following sequence of event:

a. Define the magnitude or intensity of the earthquake which
will produce the maximum vibratory ground motion at the site
(the safe shutdown earthquake or SSE).

b. Determine the free-field ground motion at the site that
would result if the SSE occurred.

c. Determine the motion of site structures by modifying the
free-field motion to account for the interaction of the site
structures with the underlying foundation soil.

d. Determine the motion of the plant equipment supported by the
site structures.

Q730.1-8
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e. Compare the seismic loads, in appropriate combination with
other loads, on structures, systems, and components
important to safety, with the allowable loads.

While this seismic design sequence includes many conservative
factors, certain aspects of the sequence may not be conservative for
all plant sites. At present, it is believed that the overall
sequence is adequately conservative. The objective of this program
is to investigate selected areas of the seismic design sequence to
determine their conservatism for all types of sites, to investigate
alternate approaches to parts of the design sequence, to quantify the
overall conservatism of the design sequence, and to modify the NRC
criteria in the Stcndard Review Plan if changes are found to be
justified. In this manner, this program will provide additional
assurance that the health and safety of the public is protected, and
if possible, reduce costly design conservatisms by improving
(1) current seismic design requirements, (2) NRR's capability to
evaluate the adequacy of seimsic design of operating reactors and
plants under construction, and (3) NRR's capability to quantitatively
assess the overall adequacy of seismic design for nuclear plants in
general.

Assessment

safety related structures, systems, and components for Millstone
Unit 3 are designed to withstand the effects of earthquakes in
accordance with current NRC regulations, regulatory guides, and the
Standard Review Plan, as discussed in Sections 3.7, 3.9, and 3.10 of
the FSAR. Specifically, the five subjects identified in the NRC's
issue description for Task A-40, i.e., magnitude of earthquakes (safe
shutdown earthquake (SSE)), free-field motion (SSE), soil-structures
interaction, motion af plant equipment, and load combination are
discussed therein. Design of structure for protection against
natural phenomena such as earthquake is described in FSAR
Section 3.8. Therefore, it can be concluded that Millstone Unit 3
can be operated prior to ultimate resolution of this issue without
endangering the health and safety of the public.

A-43 Containment Emergency Sump Reliability

Issue Description
l

Following a Loss of Coolant Accident (LOCA) in a PWR, water flowing'

from the break in the primary system would collect on the floor of
the containment. During the injection mode, water for core cooling
and containment spray is drawn from a large supply tank. When the
water reaches a low level in the tank, pumps are realigned to draw
from the containment. This is called the recirculation mode wherein
water is drawn from the containment floor or sump and pumped to the
primary system or containment spray headers. This program addresses
the safety issue of adequate sump or suppression pool function in the
recirculation mode. It is the objective of this program to develop
improved criteria for design, testing, and evaluation which will

Q730.1-9
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provide better assurance that emergency sumps will function to
satisfy system requirements.

The principal concerns are somewhat interrelated but are best
discussed separately. One deals with the various kinds of insulation
used on piping and components inside of containment. The concern is
that the break-initiated debris from the insulation could cause
blockage of the sump or otherwise adversely affect the operation of
the pumps, spray nozzles, and valves of the safety systems.

The second concern deals with the hydraulic performance of the sump
as related to the hydraulic performance to safety systems supplied

.
therefrom. Preoperr onal tests have been performed on a number of

! plants to demonstrate operability in the recirculation mode. Adverse
flow conditions have been encountered requiring design and procedural
modifications to eliminate them. These conditions, air entrainment,
cavitation, and vortex formation, are aggrevated by blockage. If not
avoided or suppressed, they could result in pump failure during the

] long-term cooling phase following a LOCA.
;

The concerns relative to debris, blockage, and hydraulic performance,
'

also apply to boiling water reactors during recirculation from the
suppression pools, and will also be addressed.

Assessment

For Millstone Unit 3, a common contaimnent sump is provided which is
enclosed by a protective screen assembly and containment sumpi

assembly and is divided at the center line by screening so that
failure of either half does not adversely affect the other half. The

; redundant recirculation pumps suctions are located in separate halves
of the sump. All the fine mesh screening has an opening size that is
smaller than the gap of the smallest coolant passage in the reactor
core and smaller than the orifice of the spray nozzles. Since the
screen assembly rises approximately 5 feet above the containment
floor, it is highly improbable that the total screen area could
become clogged. The screen assembly in the containment sump isr

arranged so that no single failure could result in the clogging of
all suction points to the recirculation spray system. Sufficient
area has been provided to ensure that during accident conditions,
systems operation is not impaired and approach flow velocities are
low enough to prevent entrainment of most small particles. System
design allows for 50 percent plugging or blockage of the sump.

;

I Reflective insulation used on piping within the containment consists
of multiple layers of Type 304 austenitic stainless steel sheets.

In the unlikely event of a postulated pipe break, some insulation in
the immediate vicinity of the break could possibly be removed by
direct jet impingement. Since the insulation is fabricated and
installed in overlapping sections, only sections in the immediate'

vicinity of the break would be affected.

Q730.1-10t
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Insulation that breaks away from the piping will fall to the floor
below the piping and remain there. This is due to the weight of the
reflective insulation and the low coolant velocity.

If insulation does become entrained in the coolant flow, it is
extremely unlikely that the insulation will be transported to the
containment sump due to the tortuous path that the insulation will be
required to follow.,

In the unlikely event that insulation should reach the containment
sump, the design of the sump allows 50 percent blockage of the fine
screening without loss of function.

6
The allowance for 50 percent plugging or blockage of the sump is
conservative. Lighter particles will float on the water surface
which will be above the screen assembly. Heavier particles will sink
to the containment floor and will not be drawn into the screens due
to the low inlet velocities which are provided. The Northeast
Nuclear Energy Company (NNECo) will have a surveillance procedure to
ensure an inspection of the containment sump. The inspection will be
performed prior to the plant heatups and after major maintenance
activities in the containment have been completed.

Information on the additional concerns relative to the containment
sump design (the NRC Request for Additional Information dated
January 31, 1983) have been provided in response to NRC
Question 480.3.

NNEco has committed to perform tests of the containment sump design
during preoperational testing on Millstone Unit 3. Testing will
demonstrate the capability of the containment recirculation system
described above to take a suction on the containment sump and
discharge to either the recirculation spray headers or the low
pressure safety injection system. The foregoing test will be
supplemented by a model test which will verify acceptable vortex
control.

Accordingly, it can be concluded that Millstone Unit 3 can be
operated before ultimate resolution of this generic issue without
endangering the health and safety of the public.

A-44 Station Blackout

Issue Description

The unlikely, but possible, loss of ac power (that is, the loss of ac
power from the offsite source and from the onsite source) is referred
to as a station blackout. In the event of a station blackout, the
capability to cool the reactor core would be dependent on the
availability of systems which do not require ac power supplied, and
on the ability to restore ac power in a timely manner. The concern
is that the occurrence of a station blackout may be a relatively high
probability event and that the consequences of this event may be
unacceptable.

Q730.1-11
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Assessment

A loss of all alternating current power is not a design basis event
for Millstone Unit 3. Nonetheless, a combination of design,
operating, and testing requirements implemented by the Northeast
Nuclear Energy Company (NNECo) will ensure that Millstone Unit 3 has
substantial resistance to a loss of all alternating current should it
occur. There remains reasonable assurance that the core will be
cooled as described below.

A complete loss of offsite ac power would involve the loss of bcth
the preferred and backup source of power. The design, inspection,
and testing provisions for the offsite power systems are described in
Section 8.2 of the FSAR.

If offsite ac power is lost, the diesel generators and their
associated distribution system will deliver emergency power to safety
related equipment. The design, testing, surveillance, and
maintenance provisions for onsite emergency diesels are described in
Sections 9.5 and 8.3 of the FSAR.

Even if both offsite and onsite ac power are lost, cooling water can
still be provided to the steam generator by the auxiliary feedwater
system employing a steam turbine-driven pump that does not rely on ac
power for operation. The auxiliary feedwater system design and
operation is described in FSAR Section 10.4.9.

The issue of station blackout was also considered by the Atomic
Safety and Licensing Board (ALAB-603) for the St. Lucie No. 2
facility. In addition, in view of the completion schedule for the
task, the Appeal Board recommended that the Commission take
expeditious action to ensure that other plants and their operators
are equipped to accommodate a station blackout event. Consequently,
NRC requested (Generic Letter 81-04 dated February 25, 1981) to
review plant operation to determine NNECo's capability to mitigate a
station blackout event and promptly implement, as necessary,
emergency procedures and training programs for station blackout
events.

s

Appropriate review of procedures and training programs for station
blackout events will be completed prior to the fuel load date.
Millstone Unit 3 will utilize the Westinghouse Owner's Group
Emergency Response Guidelines for development of emergency operating
procedures.

Based on the above, it can be concluded that there is reasonable
assurance that Millstone Unit 3 can be operated prior to ultimate
resolution of this generic issue without endangering the health and
safety of the public.

Q730.1-12
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A-45 Shutdown Decay Heat Removal Requirements

Issue Description

Although many improvements to the steam generator auxiliary feedwater
system were required of the reactor manufacturers by the NRC
following the TMI-2 accident, the staff feels that providing an
alternative means of decay heat removal could substantially increase

I the plants' capability to deal with a broader spectrum of transients
and acci, dents could, therefore, significantly reduce the overall risk
to the public. Consequently, Task A-45 will investigate alternative
means' of decay heat removal in PWR plants, including but not limited
to, using existing equipment where possible. This Unresolved Safety
Issue will also investigate the need and possible design requirements
for improving reliability of decay heat removal systems in boiling

I water reactors (BWRs).

The overall purpose of Task A-45 is to evaluate the adequacy of
current licensing design requirements, in order to ensure that
nuclear power plants do not pose an unacceptable risk due to failure
to remove shutdown decay heat. The objective will be to develop a
comprehensive and consistent set of shutdown cooling requirements for
existing and future LWRs, including the study of alternative means of
shutdown decay heat removal and of diverse " dedicated" systems for
this purpose.

The approach taken to this problem comprises the following subtasks:'

Development of criteria to judge acceptability of shutdown- .
'

decay neat removal (SDHR) functions in existing 2nd future
plants.

Development of means for improvement of SDHR systems..

Assessment of existing plants to identify those in which4 .

SDHR systems require improvement.

Development of a plan for implementing new requirements, if.

any, for SDHR systems required to meet the acceptance
criteria above,

b

Background

A. TMI-2

i The accident at THI-2 on March 28, 1979, involved a main
i feedwater transient coupled with a stuck-open pressurizer

{ power-operated relief valve and a temporary failure of the
'

auxiliary feedwater system, and subsequent operator
intervention to severely reduce flow from the safety
injection system. The resulting severity of the ensuing
events and the potential generic aspects of the accident on
other eperating reactors led the NRC to , initiate prompt
action to (a) ensure that other reactor licensees,

,

Q730.1-13
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particularly those with plant similar in design to THI-2,
took the necessary action to substantially reduce the
likelihood for THI-2-type events, and (b) investigate the
potential generic implication of this action on other
operating reactors.

The Bulletin & Orders Task Force (B&OTF) was established
within the siac Office of Nuclear Reactor Regulation (NRR) in
early May 1979 and completed its work on December 31, 1979.
This task force was responsible for reviewing and directing
the TMI-2-related staff activities associated with the NRC
Office of Inspections and Enforcement (IE) Bulletins,

Commission orders, and generic evaluations of loss-of-
feedwater transients and small-break loss-of-coolant
accident for all operating plants to assure their continued
safe operation. NUREG-0645, Report of the Bulletins and
Order Task Force, summarizes the results of the work
performed.

B. Generic and Plant-Specific Studies

For B&W designed operating reactors, an initial NRC staff
study was completed and published in NUREG-0560, Staff
Report on the Generic Assessment of Feedwater Transients in
Pressurized Water Reactors Designed by the Babcock & Wilcox
Company. This study considered the particular design
features and operational history of B&W-designed operating
plants in light of the THI-2 accident and related current
licensing requirements. As a result of this study, a number
of findings and recommendations resulted which are now being
pursued.

Generally, the activities involving the B&W-designed
reactors are reflected in the actions specified in the
Commission orders. Consequently, a number of actions have
been specified regarding transient and small-break analyses,
upgrading of auxiliary feedwater reliability and
performance, procedures for operation actions, and operator
training. The results of the NRC staff review of the B&W
'small-break analysis is published in NUREG-0565, Generic
Evaluation of Small-Break Loss-of-Coolant Accident Behavior
in Babcock & Wilcox Designed Operating Plants.

Similar studies have been completed for operating plants
designed by Westinghouse (W), Combustion Engineering (C-E),
and General Electric (GE)! Those studies, which also focus
specifically on the predicted plant performance under
different accident scenarios involving feedwater transients
and small-break loss-of-coolant accident, are published in
NUREG-0611, Generic Evaluation of Feedwater Transients and
Small-Break Loss-of-Coolant Accidents in Westinghouse-
Designed Operating Plants; NUREG-0635, Generic Evaluation of
Feedwater Transients and Small-Break Loss-of-Coolant
Accidents in Combustion Engineering Designed Operating

Q730.1-14
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Plants; and NUREG-0626, Generic Evaluation of Feedwater
Transients and Small-Break Loss-of-Coolant Accident in GE-
Designed Operating Plants and Near-Term Operating License
Applications.

Based on the review of the operating plants in lights of the
TMS-2 accident, the NRC staff reached the following
conclusions:

1. The continued operation of the operating plants is
acceptable provided that certain actions related to the
plants design and operation and training of operators
identified in NUREG-0645 are implemented consistent
with the recommended implementation schedules.

2. The action taken by the licensees with operating plants
in response to IE Bulletins (including the actions
specified in NUREG-0623, Generic Assessment of Delayed
Reactor Coolant Pump Trip During Small-Break Loss-of-
Coolant Accidents in Pressurized Water Reactors provide
sdded assurance for the protection of the health and
safety of the public.

In addition, the Bulletins & Orders Task Force (B&OTF) independently
confirmed the safety significance of those related actions

recommended by other NRR task forces as discussed in NUREG-0645.

Assessment

The primary method for removal of decay heat from Millstone Unit 3
reactor is via the steam generators to the secondary system. This
energy is transferred on the secondary side to either the turbine
condenser or the atmosphere via the secondary coolant system
safety / relief valves.

The auxiliary feedwater system, along with the steam generator safety
valves and steam generator power-operated relief valves, provides
means of performing the safety functions of removing residual heat,
which is normally performed by the RHS system when RCS temperature is
less than 350 F. The auxiliary feedwater system is capable of
performing this function for an extended period of time following
plant shutdown. Millstone Unit 3 FSAR Section 10.4.9 addresses
auxiliary feedwater system and discussion on THI-related requirements
(NUREG-0737 Item II.E.1.1 and II.E.1.2). The analysis of the
auxiliary feedwater system showed the system to be very reliable.

In summary, because of upgrading of current decay heat removal system
that was required following the TMI-2 accident, we conclude that
Millstone Unit 3 can be operated before the ultimate resolution of
this generic issue without endangering the health and safety of the
public.

Q730.1-15
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A-46 Seismic Qualification of Equipment in Operating Plants

Issue Description

The design criteria and methods for the seismic qualification of
mechanical and electrical equipment in nuclear power plants have
undergone significant change during the course of the commercial
nuclear power program. Consequently, the margins of safety provided
in existing equipment to resist seismically-induced loads and perform
the intended safety function may vary considerably. The seismic
qualification of the equipment in operating plants must, therefore,
be reassessed to ensure the ability to bring the plant to a safe
shutdown condition when subject to a seismic event. The objective of
this Unresolved Safety Issue is to establish an explicit set of
guidelines that could be used to judge the adequacy of the seismic
qualification of mechanical and electrical equipment required to
safely shut down the plant, as well as equipment whose function is
not required for safe shutdown, but whose failure could result in
adverse conditions which might impair shutdown functions.

Assessment

The seismic Category I mechanical and electric equipment at Millstone
Unit 3 are designed using current seimsic criteria and the design is
being rsviewed and approved by the NRC staff in accordance with
current design criteria and methods for qualification. The criteria
used for seismic qualification of electric equipment and
instrumentation comply with the guidelines of Regulatory Guide 1.100
which endorses IEEE Std. 344-1975. Seismic qualification of
mechanical equipment is described in FSAR Section 3.9. Therefore, it

,
can be concluded that Millstone Unit 3 can be operated prior to
resolution of this generic issue without undue risk to the health and'

safety of the public.

A-47 Safety Implication of Control Systems

Issue Descripti.on

This issue concerns the potential for accidents or transients being
mad? more severe as a result of control system failures or
malfunctions. These failures or malfunctions may occur independently
or as a result of the accident or transient under consideration and
would be in addition to any control system failure that may have
initiated the event. Although it is generally believed that control

,

system failures are not likely to result in loss of safety functions
which could lead to serious events or result in conditions that
safety systems are not able to cope with, in-depth studies have not
been performed to support this belief. The potential for an accident
that would affect a particular control system and the effects of the
control system failures will differ from plant to plant. Therefore,

it is not likely that it will be possible to develop generic answers
to these concerns, but rather plant-specific reviews will be
required. The purpose of this Unresolved Safety Issue is to define
generic criteria that may be used for plant-specific reviews. A'

|
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specific subtask of this issue will be to study the steam generator
overfill transient in PWRs and the reactor overfill transient in BWRs
to determine and define the need for preventive and/or mitigating
design measures tc accommodate this transient.

Assessment

The control and safety systems for Millstone Unit 3 have been
designed with the goal of ensuring that control system failures

multiple failures) will not prevent automatic or(either single or
manual intiation and operation of any system equipment required to
trip the plant or to maintain the plant in a safe shutdown condition
following any anticipated operational occurrence or accident. This
has been accomplished by either providing independence between safety
and nonsafety systems or providing isolating devices between safety
and nonsafety systems. These devices preclude the propagation of
nonsafety equipment faults such that operation of the safety system
equipment is not impaired.

In addition, the NRC requested (IE Bulletin 79-27, dated November 30,
1979) that evaluation be performed to ensure the adequacy of plant
procedures for accomplishing shutdown upon loss of power to any
electrical bus supplying power for instruments and controls. The

results of the review are provided in a response to NRC
Question 420.1.

Also, the NRC requested (IE Information Notice 79-22, dated
September 17, 1979) review of the possibility of consequential
control system failures which exacerbate the effects of high energy
line breaks (HELB).

The results of the review are provided in a retponse to NRC

Question 420.3.

Based on the above, we conclude that there is reasonable assurance
that Millstone Unit 3 can be operated before the ultimata resolution
of this generic issue, without endangering the health and safety of
the public.

A-48 Hydrogen Control Measures and Effects of Hydrogen Burns on
Safety Equipment

The NRC's Task Action Plan approved on December 3, 1982, restricts
Task A-48, Hydrogen Control Measures and Effects of Hydrogen Burns on
Safety Equipment, to degraded core hydrogen control for ice condenser
and BWR containments. Therefore, A-48 is not applicable to Hillstone
Unit 3, which utilizes a large dry containment,

A-49 Pressurized Thermal Shock (PTS)i

Issue Des:ription

Neutron irradiation of reactor pressure vessel weld and plate
material decreases the fracture toughness of the materials. The

Q730.1-17
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fracture toughness sensitivity to radiation-induced change is
increased by presence of certain materials such as copper. Decreased

' fracture toughness makes it more likely that, if a severe overcooling
event occurs, followed by or concurrent with high vessel pressure,
and if a small crack is present on the vessels inner surface, that
crack could grow to a size that might threaten vessel integrity.

Severe pressurized overcooling events are improbable since they
require multiple failures and improper operator performance.
However, certain precursor events have happened that could have
potentially threatened vessel integrity if additional failures had
occurred and/or if the vessel had been more highly irradiated.
Therefore, the possiblity of vessel failure due to a severe
pressurized overcooling event cannot be ruled out.

Assessment

Severe reactor system overcooling events which could occur under
pressure or be followed by repressurization of the FPR reactor vessel
(PTS events) can result from a variety of causes. These include
instrumentation and control system malfunctions and postulated
accidents, such as SBLOCAs, MSLBs, or feedwater pipe breaks. Rapid.

cooling of the reactor vessel internal surface induces a temperature
gradient across the reactor vessel wall. The temperature gradient
induces thermal stresses, with a maximum tensile stress at the inside
surface of the vessel. The magnitude of the thermal stress depends
on the temperature differences across the reactor vessel wall.
Effects of this thermal stress are compounded by the pressure stress

|
if the vessel is repressurized.

i
j As long as the fracture resistance of the reactor vessel material

remains high, such transients (except for extremely severe events)
will not cause failure. If the fracture toughness of the vessel is
sufficiently reduced by neutron irradiation, severe thermal
transients could initiate crack propagation from fairly snsll flaws
near the inner surface and result in significant cracking. The
vessels of concern are those with high radiation exposure in
materials of relatively high sensitivity to radiation damage (such as
those made with welds of high copper content).

l For failure of the reactor pressure vessel to occur, a number of
| contributing factors must be present. These factors are: (1) a flaw
| of sufficent size to initiate end propagate; (2) a level of
( irradiation (fluence) and properties and composition sufficient to

cause significant embrittlement of the material (the exact fluence is
dependent upon trace elements present, that is, high copper content
ceuses embrittlement to occur more rapidly; (3) a severe overcooling
transient with repressurization; and (4) the crack must be driven to
a size and location such that the vessel fails. The standards and
regulatory requirements, to which the Millstone Unit 3 reactor vessel
is designed and fabricated, are described in FSAR Section 5.3.

As a result of the evaluation of the PTS issue, the NRC staff
recommended to the Commission in SECY-82-465 (November 23, 1982)

| Q730.1-18
t

|

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



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

MNPS-3 FSAR

actions to reduce the probability and potential severity of PTS
events in operating reactors. The Commission accepted the NRC staff
recommendations and has directed the NRC staff to develop a Notice of
Proposed Rulemaking that would establish an RT
(below which PTS risk is considered acceptable)bmT screening criterion, require licensees to
submit present and projected values of RT require early analysisNDP
and implementation of such flux reduction programs as are reasonably
practicable to avoid reaching the screening criterion and require,

plant-specific PTS safety analysis before plants are within three
calendar years of reaching the screening criterion including analyses
of proposed alternatives to minimize the PTS problem.

such a rule is now being developed by the NRC staff. We believe that
,

i the Millstone Unit 3 could easily meet the requirements of such a
j rule. For Millstone Unit 3 the estimated end of life, RT is

NDT
138'F, which is significantly below the NRC's screening criteria of
270*F.

On the basis of the above consideration, we conclude that Millstone
Unit 3 facility can be operated before complete resolution of this
issue and completion of the proposed rulemaking without undue risk to
the health and safety of the public.'

,
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ATTACHMENT 2

Responses to Selected Questions Forwarded by Reference 3 Being Forwarded
In Advance of the August 29, 1983 Due Date

ROUND lls QUESTIONS

430.56 430.110
430.64 430.116
430.67 430.122
430.68 430.126
430.70 430.127
430.71 430.132

'

430.72 430.135
430.75 430.138
430.78 430.140
430.79 430.141
430.81 430.142
430.82 430.143
430.88 430.145
430.94 430.146
430.95 440.64
430.98 450.2
430.101 450.5
430.103 450.7
430.106 450.8
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; NRC Letter: May 31, 1983

Question Q430.56 (Section 8.3)

Operating experience at certain nuclear power plants which have two
cycle turbocharged diesel engines manufactured by the Electromotive
Division (EMD) of General Motors driving emergency generators have
experienced a significant number of turbocharger mechanical gear
drive failures. The failures have occurred as the result of running
the emergency diesel generators at no load or light load conditions
for extended periods. No load or light load operation could occur
during periodic equipment testing or during accident conditions with
availability of offsite power. When this equipment is operated under
no load conditions, insufficient exhaust gas volume is generated to
operate the turbocharger. As a result, the turbocharger is driven
mechanically from a gear drive in order to supply enough combustion
air to the engine to maintain rated speed. The turbocharger and
mechanical drive gear normally supplied with these engines are not
designed for standby service encountered in nuclear power plant
application where the equipment may be called upon to operate at no
load or light load condition and full rated speed for a prolonged
period. The EMD equipment was originally designed for locomotive
service where no load speeds for the engine and generator are much
lower than full load speeds. The locomotive turbocharged diesel
hardly ever runs at full speed except at full load. The EMD has
strongly recommended to users of this diesel engine design against
operation at no load or light load conditions at full rated speed for
extended periods because of the short life expectancy of the
turbocharger mechanical gear drive unit normally furnished. No load
or light load operation also causes general deterioration in any
diesel engine.

To cope with the severe service the equipment is normally subjected
to, and in the interest of reducing failures and increasing the
availability of their equipment, EMD has developed a heavy duty
turbocharger drive gear unit that can replace existing equipment.
This is available as a replacement kit', or engines can be ordered
with the heavy duty turbocharger drive gear assembly.

To assure optimum availability of emergency diesel generators on
demand, Applicant's who have in place, on order, or intend to order,
emergency generators driven by two cycle diesel engines manufactured
by EMD, should be provided with the heavy duty turbocharger
mechanical drive gear assembly as recommended by EMD for the class of
service encountered in nuclear power plants. Confirm your compliance
with this requirement.

I.esponse:

The Millstone 3 design does not utilize a two cycle diesel engine;

manufactured by EMD.

t Q430.56-1
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ERC Letter: !!ay 31,1983

Question Q430.64 (Section 9.5.3)

Sections 8.3.1 and 9.5.3 of the FSAR do not indicate how, during
accident and transient conditions, the essential ac lighting system
is connected to the emergency diesel generator bus. Identify whether

the connection is manual or automatic.

Response:

The essential ac lighting system is powered from Class IE motor
control centers (refer to FSAR Section 9.5.3.2(2)). The motor
control centern are not removed (FSAR Table 8.3-1) on loss of power

(LOP). There is no need for automatic or manual connection after
LOP.
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NRC Letters !!ay 31, 1953

i

Questien Q430.67 (Section 9.5.4, 9.5.5, 9.5.6, 9.5.7, 9.5.S)

I Section 1.2 of the FSAR does not provide any plant plan or elevation
i drawings. These drawings are necessary to evaluate the adequacy of

the diesel generator equipment and its facility with regards to
confermance with General Design Criteria 2. 4, 5, and 17 and the

i Regulatory Guides, !!UREG s , and other acceptance criteria-in the
Standard Review Flans. Provide a plot plan and plan, elevation and,

sectional elevation drawings of the !!illstone emergency diesel
generator facility. The drauings shall include: ' location of the<

'
diesel generator and its components (pumps, tanks, air receivers,

j etc), details and locatien of the air intake and exhaust structures,
locatiens of any gas (hydrogen, nitrogen, CO etc) tanks located on2
site, locations and heights of surrounding buildings, and routings of<

major piping systems within the d esel generator facility (fuel oil,<

air intake and exhaust systems)

Response:

Refer to revised FSAR Figures 1.2-2 and 3.5-66 for the response to4

this questien,
,

i
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NRC Letter !!ay 31,1983

Question Q430.68 (Section 9.5.4)
J

Discuss the testing necessary to maintain and assure a highly
reliable instrumentation, controls, sensors and alarm system and
where the alarms are annunciated. Identify the temperature, pressure
and level sensors which alert the operator when these parameters
exceed the ranges recommended by the engine manufacturer and describe
what operator actions are required during alarm conditions to prevent
harmful effects to the diesel engine. Discuss the system interlocks
provided.

Response

a. For a discussion of testing, refer to FSAR Section 9.5.4.4.

b. For identification of instrumentation, refer to revised FSAR
Section 9.5.4.5.

c. For location of alarms, refer to FSAR Section 9.5.4.5.4

d. Millstone Unit 3 operating procedures address actions to be taken
in response to alarm conditions. These actions are consistent
with the engine manufacturer's guidelines and prevent damage to
the diesel engine.

e. There are no interlocks generated from the emergency generator
fuel oil system instrumentation.

J

Y
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NRC Letter: May 31, 1983

Question Q430.70 (Section 9.5.4)

Describe your design provisions made to protect the fuel oil storage
tank fill and vent lines from damage by tornado missiles.

Response:

Refer to revised FSAR Section 9.5.4.2 for the response to this
question.

,

Q430.70-1



11NPS-3 FSAR

NRC Letter: !!ay 31,1933

Question Q430.71 (Section 9.5.4)

Discuss the means for detecting or preventing growth of algae in the
diesel fuel storage tank. If it were detected, describe the methods
to be provided for cleaning the affected storage tank.

Response:

Refer to revised FSAR Sections 9.5.4.3 and 9.5.4.4 for the response
to this question.

I
[

t

!

!

Q430.71-1
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Question Q430.72

In Section 9.5.4.2 you state that the fuel oil storage tanks and fuel
oil tanks are painted externally for protection from corrosion. This
statement is too general. Expand the FSAR to include a more explicit
description of proposed protection of underground piping and the fuel
oil storage tanks' internal and external coating. Where corrosion
protective coatings are being considered (piping and tanks) include
the industry standards which will be used in their application. Alto
discuss what provisions will be made in the design of the fuel oil
storage and transfer system in the use of a impressed current type
cathodic prote; tion system, in addition to water proof protective
coatings, to minimize corrosion of buried piping or equipment. If
cathodic protection is not being considered, provide your
justification.

Response:

| Refer to revised FSAR Section 9.5.4.2 for the response to this
j question.

'

I
i

, Q430.72-1
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j Question Q430.75 (Section 9.5.4)

Discuss what precautions have been taken in the design of the fuel
oil system in locating the fuel oil day tank and connecting fuel oil
piping in the diesel generator room with regard to possible exposure ,

to ignition sources such as open flames and hot surfaces.
'

i .

Response
| '

Refer to revised FSAR Section 9.5.4.3 for the response to this;

question.
,

:
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Question Q430.78 (section 9.5.4
,

i

) Discuss the design considerations that determine (d) the physical
location of the diesel engine fuel oil day tank (s) at your facility.

'
Assure that the selected physical location of the fuel oil day tanks
meet the requirements of the diesel engine manufacturer.

; Response:
|

Refer to revised FSAR Section 9.5.4.2 for the response to this
question.
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Question Q430.79 (Section 9.5.4)

Assume an unlikely event has occurred requiring operation of a diesel
generator for a prolonged peciod that would require replenishment of
fuel oil without interrupting operation of the diesel generator.
What provision will be made in the design of the fuel oil storage
fill systems to minimize the creation of turbulence of the sediment

; in the bottom of the storage tank. Stirring of this sediment during
addition of new fuel has the potential of causing the overall quality
of the fuel to become unacceptable and could potentially lead to the.,

degradation or failure of the diesel generator.

Response:
1

Refer to revised FSAR Section 9.5.4.2 for the response to this
question.

i
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I
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!
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Question Q430.81 (Section 9.5.4)

You state in Section 9.5.4.2 that the diesel generator fuel oil
storage tank is provided with an individual fill and vent line.
Indicate where these lines are located (indoor or outdoor) and the
height these lines are terminated above finished ground grade. If
these lines are located outdoors discuss the provisions made in your

'

design to prevent entrance of water into the storage tank during
adverse environmental conditions.

Response:

Refer to revised FSAR Section 9.5.4.2 for the response to this
question.

;

i

,

i

1

Q430.81-1
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Question Q430.82 (Section 9.5.4)

Provide the source of power for the diesel engine motor driven fuel
oil pump and the motor characteristics, i.e., motor hp., operating
voltage, phase (s) and frequency. Also include pump capacity,
discharge head and verify that pu:ap capacity is sufficient to fill
both day tanks when the diesels are operating.

Response:

Refer to revised FSAR Section 9.5.4.2 and new Table 9.5-9 for the
response to this question.;

!

I

y

Q430.82-1
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Question Q430.88 (Section 9.5.4)

Section 9.5.4.3 states that "the supporting structure of the day tank
is equipped with a drip pan of sufficient capacity to hold the entire
contents of the day tank." Figure 9.5-2 of the FSAR shows a platform
underneath the day tanks; it is assumed that this is the drip pan.
The figure also shows a line coming off the platform labeled "to
55 gallon drum." Indicate whether the 55 gallon drum is located
inside or outside of the diesel generator room, and show its
location. Describe the operation of the day tank drainage system and
the procedures that will be used when in operation to prevent an oil
spill and resulting fire hazard in the diesel generator area.

Response:

Refer to revised FSAR Section 9.5.4.3 and revised Figure 9.5-2 for
the response to this question.

The day tank drainage system was considered in the Fire Hazards
Analysis provided in Section 5 of the Fire Protection Evaluation
Report.

1

4

1

,
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Question Q430.94 (Section 9.5.5)

Discuss the testing necessary to maintain and assure a highly
reliable instrumentation, controls, sensors, and alarm system, and
where the alarms are annunciated. Identify the temperature,
pressure, level, and flow (where applicable) sensors which alert the
operator when these parameters exceed the ranges recommended by the
engine manufacturer and describe what operator actions are required
during alarm conditions to prevent harmful effects to the diesel
engine. Discuss the systems interlocks provided.

Response:

a. For a discussion on emergency generator testing requirements,
refer to FSAR Section 8.3.1. Refer to FSAR Chapter 16 for
surveillance testing,

b. For location of alarms, refer to revised FSAR Section 9.5.5.5.

c. For identification of instrumentation sensors, refer to revised
FSAR Section 9.5.5.5.

d. Millstone Unit 3 operating procedures address actions to be taken
in response to alarm conditions. These actions are consistent
with the engine manufacturer's guidelines and prevent damage to
the diesel engine.

e. For a discussion on interlocks, refer to FSAR Section 8.3.1.1.3,
Item 2, Tripping and Surveillance.

Q430.94-1
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Question Q430.95 (Section 9.5.5)

Describe the provisions made in the design of the diesel engine
cooling water system to assure that all components end piping are
filled with water.

Response:

Refer to FSAR Sections 9.5.5.3 and 9.5.5.5 for the response to this
question,

i
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Question Q430.98 (Section 9.5.5)<

. Provide the source of power for the diesel engine motor driven jacket
*

water keep warm pump and electric jacket water heater. Provide the
!

motor and electric heater characteristics, i.e., motor hp., operating
voltage, phase (s), frequency, and kW output as applicable. Also
include the pump capacity and discharge head. Revise the FSAR
accordingly.

Response:

Refer to revised FSAR Section 9.5.5.2 and new Table 9.5-9 for the
response to this question.

!

i

4

i

!

i
1

i

i

,

Q430.98-1

4

- - - . , -, . . . - - , , . . _ . , . . - . . . - - , , - - , _ , _ . . , , . , - . - . , . , _ , , _ , , - . . _ , . - . . . - . . w.,,~, .n,,,,-a.,n,,,,,,_,.,.,,,..



.-

i

MNPS-3 FSAR

NRC Letter: May 31, 1983

Question Q430.101 (SRP Section 9.5.5)
.

Figure 9.5-3 of the FSAR shows a three-way valve, labelled V3A,
connecting the jacket water system and the intercooler water system.
The FSAR states that both cooling water systems are self contained

i and closed loop systems. Describe the purpose of this valve, its
size, and its mode of operation.

; Responses
i

Refer to revised FSAR Section 9.5.5.1 for the response to this
question.
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t

Question Q430.103 (SRP Section 9.5.6)

Describe the instrumentations, controls, sensors and alarms provided
for monitoring the diesel engine air starting system, and describe
their function. Describe the testing necessary to maintain a highly
reliable instrumentation, control, sensors and alarm system and where
the alarms are annunciated. Identify the temperature, pressure and
level sensors which alert the operator when the parameters exceed the

| ranges recommended by the engine manufacturer and describe any
operator actions required during alarm conditions to prevent harmful'

effects to the diesel engine. -Discuss system interlocks provided.
Revise your FSAR accordingly.

:

Responses

a. For a description of the instrumentation, controls, sensors, and
*

alarms, refer to FSAR Section 9.5,6.5,

b. For a discussion of inspection and testing, refer to FSAR
Section 9.5.6.4.

i c. For identity of instrumentaticn, refer to FSAR Section 9.5.6.5.

d. Millstone Unit 3 operating procedures address actions to be taken
in response to alarm conditions. These actions are consistent*

with the engine manufacturer's guidelines and prevent damage to
the diesel engine.

e. There are no interlocks generated from the emergency generator
starting air system instrumentation.

I
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! Question Q430.106 (Section 9.5.6)

Provide the source of power for the diesel engine air starting system
compressors and motor characteristic:, i.e., motor hp, operating
voltage, phase (s), and frequency. Revise your FSAR accordingly.

Response:
4

Refer to revised FSAR Section 9.5.6.2 and new Table 9.5-9 for the
response to this question.

i.
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Question Q430.110 (Section 9.5.6)

In Figure 9.5-3 of the FSAR you show a small air tank, isolated by a
check valve. No description of this portion of the system is
provided in the FSAR. Provide a detailed discussion on the tank.
The discussion should include the purpose or function of the tank,
the tank size (capacity), design pressure, and the industry standards
to which it was designed.

Response:

Refer to revised FSAR Section 9.5.6 for the response to this
question.

.

Q430.110-1
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Question Q430.116 (Section 9.5.7)
' Provide the source of power for the diesel engine prelube and filter

oil pump, rocker arm prelube oil pump, moisture detector circulating
pump and prelube oil heater, and motor characteristics, i.e.,

motoring hp, operating voltage, phase (s) and frequency. Also provide
the pump capacity and discharge head. Revise your FSAR accordingly.' ;

} Response:
a

Refer to revised FSAR Section 9.5.7.2 and new Table 9.5-9 for the ,

response to this question. ,
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Question Q430.122 (Section 9.5.7)

You state in Section 9.5.7.1 of the FSAR under " specific design~

'

criteria" that "the temperature of the lubricating oil is

automatically maintained above a minimum value by means of an
independent recirculation loop including its own pump and heater, to

enhance 'first try' starting reliability of the engine in the standby

j condition". The rocker arm lubrication system is an independent
subsystem of the diesel lube oil system which is connected to the
main system by a float valve (V8A) in the rocker arm oil reservoir.
From the information available it appears that the lube oil in the

,

rocker arm lubrication system will never be preheated unless the oil ;

level is low enough to open the float valve. If this is the case,'

what means have you provided for preheating the rocker arm
lubricating oil or justify why preheating is unnecessary. (See
request 430.134 for conditions when preheating may be necessary).

*Response:

Refer to revised FSAR Section 9.5.7.1 for the response to this
question.

|
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Question Q430.126 (SRP Section 9.5.7)

In Section 9.5.7.3 of the FSAR a brief description of the crankcase
vacuum system is given. Provide a more detailed description of the
system including operating modes, and power sources. If this system
is necessary during normal operation of the diesel engine (prevention
of crankcase explosion) we require that the mechanical portions of

'

7
this system be designed to Seismic Category I ASME Section III

i Class 3 (Quality Group C) requirements and the electrical systems (if
any) to Class 1E requirements. The portion of the system extending
outside the diesel generator building shall be tornado missile.

! protected.

Response:

Refer to revised FSAR Section 9.5.7.2 and 9.5.7.3, revised

|
Figure 9.5-3, and new Table 9.5-9 for the response to this question.

; The crankcase vacuum system is not essential to the safe, reliable
operation of the diesel and therefore the system is nonnuclear safety'

related. However, the crankcase vacuum pumps are powered from
independent Class 1E buses.

No portion of the crankcase vacuum system extends outside the tornado
missile protected emergency diesel generator enclosure.

i
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Question Q430.127 (Section 9.5.8)

Describe the instrumentation, controls, sensors, and alarms provided
in the design of the diesel engine combustion air intake and exhaust
system which alert the operator when parameters exceed ranges
recommended by the engine manufacturer and describe any operator
action required during alarm conditions to prevent harmful effects to
the diesel engine. Discuss systems interlocks provided. Revise your
FSAR accordingly.

Response

a. For a description of the instrumentation, controls, tensors,
and alarms, refer to FSAR Section 9.5.8.5.

b. Millstone Unit 3 operating procedures address actions to be
taken in response to alarm conditions. These actions are
consistent with the engine manufacturer's guidelines and
prevent damage to the diesel engine.

c. There are no interlocks generated from the emergency diesel
combustion air intake and exhaust system instrumentation.

,

Q430.127-1
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Question Q430.132 (Section 9.5.8)

Figure 1.2-2 of the FSAR shows transformers located near the diesel
generator building complex. A transformer fire with the right
meteorological conditions could degrade engine operation by the
products of combustion being drawn into the D/G ventilation system
which supplies D/G combustion air. Discuss the provisions of your
design (site characteristics, ventilation syctem and building, etc.)
which preclude this event from occurring.

Response:

Referenced transformers are neither oil filled nor power
transformers. They are utilized for control, status, and indication
only and would not represent a significant source of combustion
products.

|
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Question Q430.135 (Section 9.5.9.1)

In Section 9.5.9.1 of the FSAR you provide a description of the bulk
hydrogen storage facility, its protective features, and its

instrumentation. You do not describe the layout of the system or its
routing through the plant, or the protective measures (administrative
control;) that will be used daring system operation. Describe with
the aid of drawings, the bulk hydrogen storage facility including its
location and distribution system. Include the protective measures
considered in the design to prevent fires and explosions during
operations such as filling and purging the generator, as well as
during normal operations.

Response:

Refer to revised FSAR Sections 9.5.9.1 and 9.5.9.1.3 for the response
to this question.

|

|
|
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Question Q430.138 (Section 10.2)

Discuss the effects of a high and moderate energy piping failure or
failure of the connection from the low pressure turbine to condenser

on nearby safety related equipment or -systems. Discuss what
protection will be provided the turbine overspeed control system
equipment, electrical wiring, and hydraulic lines from the effects of
a high or moderate energy pipe failure so that the turbine overspeed
protection system will not be damaged to preclude its safety
function..

!

1
Response:

A high or moderate energy pipe break in the turbine building will not
prevent a safe shutdown of the plant or result in radiological
releases in excess of NRC guidelines.

i

Additionally, Turbine Missile Probabilistic Analysis (FSAR
Section 3.5.1.3), which includes the potential of turbine overspeed
conditions, has demonstrated that the probability of damage to safety
related systems, components, or structures is within NRC guidelines.
Therefore, the design fer high and moderate energy piping failure is
consistent with the design basis requirements for this plant.,

i

1

i
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_ . _ . - - ____. _-- ___.. _.- - . _ _ . . ._. _ . _ _ _ _ _ _ . _ . _ . , _ . _ . _ _ . _



. _ . . .

MNPS-3 FSAR

NRC Letter: May 31, 1983

Question Q430.140 (Section 10.4.1)

Provide a tabulation in your FSAR showing the physical
characteristics and performance requirements of the main condensers.
In your tabulation include such items as: 1) the number of condenser
tubes, material, and total heat transfer surface, 2) overall
dimensions of the condenser, 3) number of pauses, 4) hot well
capacity, 5) special design features, 6) minimum heat transfer,<

7) normal and maximum steam flows, 8) normal and maximum cooling'

water temperature, 9) normal and maximum exhaust steam temperature
with no turbine bypass flow and with maximum turbine bypass flow,
10) limiting oxygen content in the condensate in ce per liter, and
11) other pertinent data.

.

Response:

Refer to revised FSAR Section 10.4.1 and Table 10.4-6 (new) for the
response to this question.
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Question Q430.141 (Section 10.4.1)

Discuss the effect of main condenser degradation (leakage, vacuum
loss) on reactor operation.

Response:

Refer to FSAR Sections 10.4.1.3, 10.4.2.3, and 10.4.6.1 for the

response to this question.

Leakage up to the limits indicated in Section 10.4.6.1 may be
accommodated during normal operation. In addition, the condenser is

designed such that a single tube bundle can be isolated and plugged
during operation (Section 10.4.1 T. Loss of condenser vacuum would
result in reactor trip if unit load is above 50 percent

(Section 10.4.2.3).

.

Q430.141-1
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Question Q430.143 (Section 10.4.1)

Provide the permissible cooling water inleakage and time of operation
with inleakage to assure that condensate /feedwater quality can be
maintained within safe limits.

Response:

Refer to revised FSAR Section 10.4.1.3 for the response to this
question.
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Question Q4"10.145 (Section 10.4.1)

Discuss the effect of loss of main condenser vacuum on the operation
of the main steam isolation valves.

,

Response:
I

Refer to revised FSAR Section 10.4.1.5 for the response to this
question.
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!!NPS-3 FSAR

MRC Letter: !!ay 31,1983

,

Question Q430.146 (Section 10.4.4)

Provide additional description (with the aid of drawings) of the
' turbine bypass valves and associated controls. In your discussion

include the number, size, principle of operation, construction,
setpoints, and capacity of each valve and the malfunctions and/or
modes of failure considered in the design of the turbine bypass
system.

Response:

Refer to revised FSAR Sections 10.4.4.2 and 10.4.4.3 for the response
to this question.4
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MNPS-3 FSAR

NRC Lettert !!ay 31 1983

|

Question Q440.64 (Section 6.3)

Provide a discussion of methods employed to prevent hot leg injection
during the ECCS cold leg injection phase.

Response:

; There are two paths in which it would be possible to have hot leg
injection during the ECCS cold leg injection phase:'

1. From the discharge of the residual heat removal pumps

2. From the discharge of the safety injection pumps

Hot leg injection during the ECCS cold leg injection phase from the
discharge of the residual heat removal pumps is prevented by a
normally closed motor operated valve (!!V8840). In addition, !!V8840

has status lights on main control board 2 (!!B2) as well as an alarm
that sounds once the valve is opened.

Each high pressure safety injection pump flow path to the RCS hot
legs is isolated by a normally closed motor operated valve

(MV8802A/B). Each motor operated valve has status lights on the main
control board (HB2) which will indicate the valve has been opened
and, in addition, cause an alarm to sound.

Refer to FSAR Section 6.3.1 and Table 6.3-3 for a discussion of

spurious movements of MOVs.

Q440.64-1
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MNPS-3 FSAR

NRC Letter: May 31, 1983

Question Q450.2 (SRP Section 6.4)

Relative to the control room isolation system, provide the following
information, including the bases therefore:

1. Chlorine detection time

2. Isolation damper closure time

3. The time chlorine takes to travel from the chlorine detector
to the isolation dampers

Response:

1. The chlorine detectors will actuate within 3 seconds on a
5 ppm step increase in chlorine concentration with the
detectors set to alarm at 1 ppm concentration of chlorine.

2. The isolation dampers are capable of closing within
3 seconds.

3. The time chlorine takes to travel from ti.e detector location
to the closest isolation valve is less than 0.1 second.

Evaluation shows that concentrations within the control room
will be below toxic levels if isolation times are less than
10 seconds. Therefore, the actual system isolation
parameters are adequate to provide operator protection. For
additional information, see FSAR Sections 6.4.4.2 and 1.9.

i
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NRC Letter !!ay 3,1983

Question Q450.5 (SRP Section 15.6.5 Appendix A)

FSAR Section 6.2.3.3 indicates that the capacity of the supplementary
leak collection and release system (SLCRS) is 9,500 cfm, whereas FSAR
Figure 6.2-46 indicates that capacity is 8,500 cfm. Clarify this

apparent discrepancy between Section 6.2.3.3 and Figure 6.2-46.

Response:

The correct capacity of the SLCRS is 9,500 cfm as stated in FSAR
Section 6.2.3.3. Figure 6.2-46 has been revised accordingly.

+

t
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MHPS-3 FSAR

NRC Letter: May 31, 1983

Question Q450.7 (SRP Section 15.6.5, Appendix A)

In FSAR Section 6.2.3 it is stated that the SLCRS maintains the
containment enclosure building at a negative pressure and other
contiguous buildings such as the ESF building (partially). Explain
how the SLCRS maintains part of the ESF building at a negative
pressure, and why only part of this building needs to be maintained
at a negative pressure.

Response:

Refer to revised FSAR Section 6.2.3.2 for the response to this

question.

.
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NRC Letter: May 31, 1983

Question Q450.8 (SRP Section 15.6.5, Appendix B)

In FSAR Table 15.6-9 a flashing fraction of 10 percent is used in the
LOCA evaluation even though the FSAR indicates that the sump water
temperature varies between 212'F and 256 F. This may result in
smaller doses from ECCS leakage than is warranted by the temperature
profile of the sump water. Submit an analysis that reflects the
appropriate flashing fraction for ECCS leakage in accordance with
standard review plan Section 15.6.5, Appendix B.

Response:

The use of the maximum sump water temperature of 256 F in the
analysis is conservative. The containment recirculation pumps start
approximately 2 minutes after the maximum sump temperture is reached.
At this time the sump temperature is less than 256 F and continues to
drop with increasing time.

A constant enthalpy pressure flash (or a Joule-Thompson expansion)
analysis was used to determine the fraction that flashes from 256 F
to 212*F. This is represented mathematically as follows:

h=hf g+xht

where h = Inlet enthalpy, Btu /lbm (= ?:4.6)

hg = Exit enthalpy of the liquid phase, Stu/lbm (= 180.1)

x = Quality or fraction flashed
:

1
h = Enthalpy of evaporation, Btu /lbm (= 970.3)gg

Rearranging terms x = (h-h )/hg f8
Substituting the appropriate values from the steam tables yields a
0.045 flash fraction.

'

Since this fraction is less than the minimum allowed for Section
15 6.5 analysis, the minimum value of 0.10 was used.

Q450.8-1
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ATTACHMENT 3

FSAR Changes as a Result of Responses to References 1 and 3
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MNPS-3 FSAR

TABLE 1.8-1 (Cont)

R.G. FSAR Section
i No. Title Dea ree of Compl iance Re fe rence

4. For Class 1E circuits, which are fully
qua lified for thei r envi ronment (both
normal and accident), the single ra ndom
failure is construed to be failure to
survive its qualified environment.
Therefore, one protective device is
sufficient.

5. Unless requi red for other consid-
e ra t i ons, the protection schomes
and fault isolating devices need
not be Class 1E or seismically
qualified for protection of the
penetrations.

Overcurrent protection devices are not within
the scope of IEEE 279-1971 as wri tte7 How-
ever. those principles developed in IEEE 279
which ensure a highly reliable design will be
used for guidance in the protectin system design,

1.64* Qua l i ty Assurance Requi rements 1. Construction 17.1.2
for the Design of Nuclear 17.1.3
Power Plants Millstone 3 complies with Revision 0 17.2
(Rev. 2, June 1976)*** of the guide.

2. Ope ra t i on

Millstone 3 complies with Revision 2
of the guide.

1.65* Ma teria l s and Inspections for See Section 1.8N 5.3.1
Heactor Vessel Closure Studs
(Rev. O, October 1973)

1.66 Nondestructive Examination Wi thd rawn
of Tubula r Products

1.67* Insta llation of Overpressure Comply 5.4.11.3
Protection Devices
(Rev. O, October 1973 )

:

1.68 Initial Test Programs for Millstone 3 initial sta rtup test p rog ra m 14.2.7
Wa te r-Cooled Nuclea r Power Plants complies with R.G. 1.68 with exceptions as
(Rev. 2, August 1978) stated in FSAR Section 14.2.7.

Amendment 3 28 of 58 August 1983
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HNPS-3 FSAR

TABLE 1.8-1 (Cont)

FSAR SectionR.G.
No Title Degree of Compliance Reference __

t

isolation device. 430.25

4. Posi tion C.6 (Cla ri fication)

Analyses of potential ha za rd s in Section 5.1.1.1
or IEEE-384 are accomplished as follows.

1) The high pressure piping and missile analyses
are described in FSAR Sections 3.6 and 3.5
respectively.

2) The fi re protection ana lyses a re outl ined
in FSAR Section 9.5.1. and the Fi re Protection
Evaluation Report.

3) Cable that is not flame reta rdant is enclosed
in a dedicated raceway for the entire length
of the run.

4) The building design for flooding is described
in FSAR Section 3.4.

5. Posi tion C.7 ( Sect ion 4.6 of IEEE-384)
Minimum sepa ration between Class 1E and non-
Class 1E ci rcui ts a re as specified in Sections
5.1.3, 5.1.4, or 5.6.2 or IEEE-384, except as
discussed under Position C.16.

Where plant a rrangement in the control room,
instrument rack room, or cahie spreading room
precludes the minimum vertical sepa ra t ion, but
a spacing of 12 inche s ( i .e. , the nominal
vertical t ray spacing) is maintained, a tray
cover on the lower tray, a tray bottom on the
uppe r t ray, or a barrier interposed between the
Class 1E and the non-Class 1E circuits provides
the necessa ry sepa ration.

Where plant a rrangement in the control room,
instrument rack room, or cable spreading room,
precludes the above referenced minimum 12
inches vertical sepa ration or the minimum
horizontal sepa ra t i on, ei the r the non-C,la ss 1E

c i rcu i t( s ) or the Class IE ci rcuit(s) a re run in
an enc losed raceway ( i .e. , conduit or tray with
covers top and bottom to barrier is interposeo'

between the non-Class 1E ci rcuit(s) and Class 1E
i c i rcu i t( s ) . The minimum distance between cable and

Amendment 3 31 of 58 August 1983
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NNPS-3 FSAR

TABLE 1.8-1 (Cont)

R.G. FSAR Section
No. Title Decree of Compl iance Ref e rence

1.78 Assumptions for Eva luating the Comply, with the following clarifications: 6.4.4.2
Ha b i tab i l i ty o r a Nuc l ea r Powe r
Plant Control Room during a The assumptions used for identi fying chemica l s
Postulated Hazardous Chemical potentially hazardous to the control room are in
Release accordance wi th Regula tory Guide 1.78, da ted
(Rev. O, June 1974) June 1974 Chemicals not known or projected to be

present within a 5 mile radius or the reactor
facility are not considered in the evaluation and
no specific design features are provided for the
chemicals listed in Table C-1 of the Regulatory
Guide. Haza rdous chemica ls that a re known or pro-
jected to be used, t ranspo rted, or stored within
5 miles of the reactor facility are considered in
the evaluation of control room habitability. If
the potential bui ldup of a speci fic haza rdous chem-
ical is slow, so that the time from detection to
incapacitation is greater than 2 minutes, self-con-
ta ined a i r breathing appa ratus is provided. Redundant
non-seismic detectors or human detecting a re used as
a pp rop r i a te. If the potential buildup of a specific
haza rdous chemica l exceeds the toxic limit, automatic
detection and isolation, low leakage design features,
and pressurization, i f necessa ry, are provided to en-
su re tha t the control room remains habitable. In this
case, specific design features are included:

Quick-acting, redundant, non-seismic detectors,
automa tic control room ventilation isolation,

! coating of concrete and concrete block surfaces
of control room with a suitable surface treat-

1 ment to reduce leakage due to porosity, cracks,
and construction joints in the control room.

Sealing of all pipes, ducts, and electrical
pene t ra t i ons into the control room envelope.

Compression sea t s for access doors and equip-
ment removal hatches in the control room.

in order to ensure control habitability for design
basis accidents, the following are providea:

,

Maintenance or 0.125 inches wg positive pressure.

Two tight butterfly dampers in series in each
intake.

These features provide the control room ope ra tar

Amendment 3 32a of 58 August 1983
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MNPS-3 FSAR

TABLE 1.8-1 (Cont)

R.G. ISAR Section
h Title Decree of Compliance Re fe rence

with the ability to isolate the control room.
Haza rds which could threaten control room habita-
bility have been evaluated. The evaluation i s con-
sistent with the guide, and all haza rds wi thin 5
miles or the site are included. As a result of
this evaluation, a commitment to provide chlorine
detectors where reeded has been made.

1.79 P reope ra t i ona l Testing or Millstone 3 initial sta rtup test program compl ies 14.2
Emergency Core Cool ing Systems with Regulatory Guide 1,79 Rev. I with exceptions
for Pressurized Water Reactors as stated in FSAR Section 14.2.7.
(Rev. 1, September 1975)

1.80 P reope ra t i ona l Testing or Wi thd rawn
Inst rument Ai r Sy'.tems

i

I
I

,

i

i

Amendment 3 32b or 58 August 1983
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MNPS-3 FSAR

i TABLE 1.8-1 (Cont)

FSAR SectionR.G.
No, Title Decree of Complicance Re fe rence

1.108 Periodic Testing of Diesel Comply, with the following clarifications and 8.3.1

Generator Units Used as Onsite excentions:
Electric Power Systems at
Nuclear Power Plants Section C.2(a)2: Proper operation for design-

(Rev. 1, August 1977) accident-loading-sequence will be demonstrated
under conditions as close to design as posnable.

i Section C.2(a)3: The ful l-load-ca rrying capabi l i ty
will be demonstrated for the 22-hour period at the 430.15
2000-hour rating.

Section C.2(a)4: The test of the loss of the
l a rge s t single load and of complete loss of | 430*16
load will be demonstrated with the uni t opera- |
ting at the 2000-hour ra ting.

g

* Section C.2(a)9: Comply as stated in the
ERRATA dated September 1977.

1.109 Calculation of Annual Dosos Comply 13.3.1

to Man f rom Routine Releases
of Reactor Effluents for,

the Purpose of Evaluating
Compliance with 10 CFR
Pa rt 50, Appendix l
(Rev. 1, October 1977)<

1.110 Cost-Benefit Analysis for Comply
Radwaste Systems for Light-
Water-Cooled Nuclea r Power
Reactors

]
(Rev. O, Ma rch 1976)

1.111 Methods for Estimating Atmos- Comply 2.3.5.2.3

pheric T ransport and Dispersion
of Gaseous Effluents in
Routine Releases f rom.

Light-Water-Cooled Reactors
(Rev. 1, July 1977)

,

1

Amendment 3 39 of $8 August 1983
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1.
TABLE 1.9-1 (Cont)

Specific SRP Summa ry Desc ription Corresponding
! SRP Section Acceptance Criteria of Difference FSAR Section

' 4.2 (Rev. 2) II. 1 - Use of DBF or highest DBF o r no rma l g roundwa te r 3.4.2
j groundwater level in design. level used.
I

3.5.1.3 (Rev. 2) II - Missile protection for Cold shutdown maintenance 3.5.1.3
| cold shutdown maintenance components not specified

components. 2s ta rgets.

3.5.1.5 (Rev. 1) lit.3 - Definition of P . Missiles that produce 3.5.1.5,
seconda ry missiles which 2.2.3.2.1 i

a

! could damage vital
j equipment not considered.

3.5.1.6 (Rev. 2) 111.2 - Inflight crash ra te NUREG-75/087 crash rate 3.5.1.6
of 4x10 of 3x10 used..

j 3.7.2 (Rev. 1) II.4 - Finite element and half FSAR does not address half 3.7.2
- space representation of subgrade space representation,

soil stiffness.j t

I 11.11 - Consideration of accidental Additional seismicity not 3.78.2.11

| torsion by assuming additional add ressed.
; seismicity of i5 percent of

maximum building dimension.

| 3.7.3 (Rev. 1) 11.2.1 (1) - Interaction of FSAR discussion is restricted 3.78.3.13
| (BOP Scope) Category I piping extended to piping.

Lo addeess on a ' system [
*

,

basis."
!

| 3.7.3 (Rev. 1) 11.2 9 - Combination of closely Westinghouse combines closely 3.7N.3.7 n

(NSSS Scope) spaced modes should be in spaced modes as described i

i accordance with Regula tory in TSAR Section 3.7N.3.7. *

j Guide 1.92.
'

3.8.1 (Rev. 1) 11.2 - Use of Regulatory Guide 1.136. ISAR does not re fe rence 3.8.1
!; Regulatory Guide 1.136.

,

1 11.4.f - Use of ASME lit, Division 2, Article CC-3000 of ASME lit, 3.8.1.4.1 220.30Article CC-3000 for analysis and Division 2 was not used
,

design of containment structures

i tangential sheh r.
. g:

.
11.4.J - ultimate capacity or Ultimate capacity or the 3.n.1 j

j reactor conta inment. reactor conta inment is
i not discussed.
I

i
,

J

l Amendment 3 2 of 12 August 1983
1
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MNPS-3 FSAR

TABLE 1.9-1 (Cont)

Specific SRP Summa ry Deseription Co r respond i ng
SRP Section Acceptance Criteria or Difference FSAR Section

11.5 - Article 3000 of ASME Article 3000 of ASME 111, 3.8.1.2
Ill, Division 2 for loads, Division 2 not used,
load combinations, and
stress a llowables.

3.8.3 (Rev. 1) |1.2 - ACI 3 fa 9-76. ACI 3t49-76 was not useo. 3.8.3.2,
3.8.1.2

Amendment 3 2a of 12 August 1983
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MNPS-3 FSAR

TABLE 1.9-1 (Cont)

Specific SRP Summa ry Description Co rrespond i ng
SRP Section Acceptance Criteria of Di f ference FSAR Section

ll.1.e (6.5.2) - pH between 8.5 Mi l l sto'te 3 is designed to a 6.2.2
and 10.5 for fissicn product minimum pH of 7.0.
control.

II.1.h (6.5.2) - Heat tracing of Millstone 3 heat traces the 6.2.2
the CAT tank and components components but insulates
if exposed to less than 40 F. the tank.

6.2. 3 ( Rev. 2) II.D.1 and ll.D.2 - Discussion of FSAR does not provide a 6.2.3
heat transfer analysis and high discussion of these subjects,
ene rgy l ine considera tions.

6.2.5 (Rev. 2) 11.3 - Mixing characteristic.t of Mi l lstone 3 references the 6.2.5.3
the containment (plant specific analyses of rients with
a ra l ys i s ) . similae desigi...* *

11.11 - Conta inment hyd rogen Hyd rogen mon i to rs wi l l comply 6.2.5
monitor requi rements. wi th these rtiqui rements by

co re load.

6.3 (Rev. 1) li - Di scussion of nonsa fety FSAR Section 6.3 does not 3.6
g ra de interact ions wi th ECCS. discuss this subject.,

1

6.4 (Rev. 2) II.5.b - Comp'iance to Tht control room pressurization 6.4.3
Regula tory Cuide 1.95, system and the entorine

detectors a re not Seismic
Ca tego ry I .

6.4 Appendix A Single failure (active) criteria. Valves isolating air 6.4.3
(Rev. 2) inlet ducting located

in series.

Item 6 - No m+nual action isolation valves can be manually 6.4.3
c red i t a l l owed for repa i rs opened within 10 minutes, thus
until two hours, c red i t for manually opening the

valves within one hour
should be acceptable.

6.5.1 (Rev. 2) II - Compl iance to Regula tory See neceotions listed in 6.5.1
Cuide 1.52. Section 1.8.

II - Continuous indication and This is not p rov i ded . 6.5.1 460.5
recording of a i r f" low for ESF
fi l t ra t ion un i ts.

II - Flow sensors in ESF These a re not provided. 6.5.1
fil tration units.

Amendment 3 8 of 12 August 1983
4

i
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TABLE 1.9-1 (Cont)

Specific SRP Sunnma ry Description Corresponding
SRP Section Acceptance Criteria of Di f ference FSAR Section

6.5.2 (Rev. 1) Containment spray as a Containment spray system requi rements 6.5.2
fission product cleanup are not discussed in Section 6.5.2.
system.

i
4

i

2

)

;

,

>

Amendment 3 8a of 12 August 1983
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! TABLE 1.9-1 (Cont)

Specific SRP Summa ry Description Corresponding
SRP Section Acceptance Cri teria _ of Dif ference FSAR Section

6.5.2 (Rev. 1) Containment spray as a Containment spray system requi rements 6.5.2
fission product cleanup a re not discussed in Section 6.5.2.
system,

f

,

|

t
,

i.

Amendment 3 8a of 12 August 1983
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MNPS-3 FSAR

TABLE 1.9-1 (Cont)

Specific SRP Summa ry Description Corresponding
SRP Section Acceptance Cri teria of Oi f fe rence FSAR Section

C.7.c - Hea t detectors. Continuous line-type
heat detectors for cable trays
are not used inside the cable
spreading room.i

C.7.e - floor d ra ins. f loor dra ins a re not provided
in the swi tchgea r rooms.

9.5.4 ( itev. 2) l l .4.b - Regula to ry Guide 1.137. Millstone 3 has two 3.5-day 9.5.4.2
capacity fuel oil tanks.

II.4.d - Compliance to NUREG/CR-0660. NUREG/CR-0660 i s not addressed 9.5.4

111.5 - Turbulence of sediments. There a re no tank design features wriich 9.5.4.2
minimize turbulence of sediments,

11.2 (Ill.6.a) - Mi ssi le p rotect ion. The fill lines for the diesel gene ra to r 9.5.4.2
fuel oil vaul ts a re not
p rotec ted from missiles.

9.5.5 (Rev. 2) 11.4 - Compliance to NUREG/CR-0660. NUREG/CR-0660 is not addressed. 9.5.5

9.5.6 (Rev. 2) ll.4.c - Compliance to NUREG/CR-0660. NUREG/CR-0660 i s not add ressed. 9.5.6

l l .4. f - A i r d rye rs. Ai r d ryers a re not included 9.5.6
in the emergency genera tor
a i r sta rting system.

9.5.7 (Rev. 2) li.4.c - Complisace to NUREG/CR-0660. NUREG/CR-0660 i s not add ressed. 9.5.7

9.5.8 (Rev. 2) il.4.c - Compliance to NUREG/CR-0660. NUREG/CR-0660 i s not add ressed. 9.5.8

11.4.g (Ill.8) - Reducing airborne The bottoms of the fresh air 9.5.8
pa rticulate materia l, intakes a re not a l l located

at least 20 feet above
grade elevation.

10.2.3 (Rev.1) 11.1 - F ATT and Cha rpy V-notch GE does not provide da ta 10.2.3
energies. for FATT and Cha rpy V-notch

energies to compa re wi th
SRP.

10. 3 ( Rev. 2) lli.5.d - Tabulation of all FSAR does not tabulate 10.3
flow paths. this i nfo rma t i on.

46al l

AmandA<nt 3 11 of 12 August 1983
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MNPS-3 FSAR

TABLE 1.9-1 (Cont)

Specific SRP Summa ry Description Co r re spond i ng
SRP Section Acceptance Criteria of Difference fSAR Section

11.5 (Rev. 3) Table 1, vtem 6 - Fuel s to rage No automatic termination 11.5.2.2.9
a rea ventilation system. of effluents.

Table 2, item 5 - Spent fuel No automa tic termination 9.3.2
pool treeting system. of effluents. 9.4.2

Table ?, items 16 and 17 - Steam No automa tic termination 11.5.2.3.3
gene ra tor .olowdc tn system. of effluents.

12.2 (Rev. 2) 1.2 - Tabulation of concentrations Only normal ope ra t ion 12.2.2
471.26 or ai rborne radioective materials and anticipated operational

occurences are addressed

14.2 (Rev. 2) 11.4 - Categories of reportable FSAR does not provide 14.2
occurrences that are repeatedly categories of occurrences,
being uxperienced at other
facilitles.

15.4.6. Enti re SRP FSAR does not address this 15.4.6
accident scena r i o .

15.4.8 (Rev. 1) lli - Stresses should be evaluated Westinghouse considers this 15.4.8
to emei gency condi tions for these a faulted condition as
accidcuts, stated in ANSI N18.2,

15.6.5 (Rev. 2) 11.3 - TMl Action Plan. No modifications have been 15.6.5.3
II.K.3.30 and ll.k.3.31. made to the small b rea k

LOCA modeI.

15.7.3 (Rev. 2) lli.1.a - Radionuclide i nven to r,. ISAR analyzed postulated tank 2.4.13.3
in failed components. failure using 1% fuel defects. 15.7.3.2

Amendment 3 12 of 12 August 1983



- _ _ _ _ _ _

.g.--.+_---
..

_ ,q-'+ ~ r- ,. ,

.g' ' , . s *sy f... ~

%
's x - - (,,

MNPS-3 FSAR -
,

s -

TABLE 1.9-2 (Con't) u'
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3. Millstone 3 did not use Article 3000 of ASME III, Division 2 L

for loads, load combirations, and stress - allowables as
described in SRP 3.8.1, Paragraph II>S.'s ' ' ' '

*

si

4. Mill. stone 3 did not use ASME III, Division 2, Article CC-3000
for the analysis and design of the containment structure 220.30
tangential shear as described in ShP. 3.8.1,' Paragraph II.4.f.

.
IB. Justification for differences from SRP ,

1. Regulatory Guide 1.136 does not apply to Millstone 3. Sep FSAR,
Section 1.8 for position on Reg. Guide 1.136'.( ,-, ,

t

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, Division 2, was not available at the time of the
Hillstone 3 Construction Permit (CP). ACI 318 and AISC-1969
Ed. were the codes used. ASME III, 1971 Ed., with Addenda 220.29
through Summer 1973, Subsections NC and NE were used as a
guide. Guidance found in 10CFR50 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

220.30analysis and design of the containment structure tangential
shear, as described in FSAR Section 3.8.1.4.1, meets the intent
of SRP Section 3.8.1, Paragraph II.4.f.

SRP 3.8.3

SRP TITLE: CONCRETE AND STEEL INTERNAL STRUCTURES OF STEEL OR CONCRETE
CONTAINMENTS

A. Actual differences between FSAR and SRP

ACI 349-76 was not used as described in SRP 3.8.3, Paragraph II.2.

B. 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. j

!

i
o

I

!
!
! Amendment 3 9 of 43 August 1983
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SRP 3.8.4

"

SRP TITLE: OTHER SEISMIC CATEGORY I STRUCTURES t

a

A. 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.2.,

2. 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
~

infornation is not in this format.

t

220.38 E. Justification for differences from SRP
,

| 1. The ASME III 1971 Ed. through Summer 1973 addenda and AISC-1969 I

| 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 in Appendix C of this SRP can be found
: in the design criteria and design calculations which are

contained in an auditable file located at the Millstone 3 site.
220.38

SRP 3.8.5

i SRP TITLE: FOUNDATIONS

{ A. Actual differences between FSAR and SRP
1

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

| B. Justification for differences from SRP
! ACI 349-76 was not in effect at the time the construction permit was

issued. Guidance found in 10CFR50 regulation does not require
continuous upgrading of the codes and standards used in the design.

SRP 3.9.1

SRP TITLE: SPECIAL TOPICS FOR MECHANICAL COMPONENTS

A. Actual differences between FSAR and SRP (BOP Scope)
1

1. FSAR Section 3.9B.1.1 identifies plant conditions as normal.
upset, emergency, and faulted, whereas SRP 3.9.1,
Paragraph III.1, requires them to be identified as design
level A, B, C, and D.

4

k

i |

! Amendment 3 10 of 43 August 1983
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Also, allowables 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
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2. SRP 6.4, Appendix A, item 6, indicates no manual action credit
allowed for repairs until two hours.

B. Justification for differences from SRP

As described in FSAR Section 6.4.3, the primary function of the air
inlet isolation valves is to isolate the control room, enabling the
air bottle pressurization system to pressurize the control room
envelope. Following one hour of air bottle pressurization, one air
bottle train will be exhausted. At this point, either the standby
air bottle system can be used or the outside air pressurization
system. Should either air inlet isolation valve fail to open
automatically at this time, they are within the control room
habitability zone and can be manually opened within ten minutes.
Thus, credit for manually opening the isolation valves within one
hour should be acceptable.

SRP 6.5.1

SRP TITLE: ESF ATMOSPHERE CLEANUP SYSTEMS

A. Actual differences between FSAR and SRP

1. SRP 6.5.1, Subsection II, lists Regulatory Guide 1.52 as part
of its acceptance critiera. Exceptions have been taken to this
regulatory guide. See FSAR Section 1.8 for the Millstone 3
compliance to R.G. 1.52.

2. Continuous indication and recording of air flow for individual
ESF filtration units is not provided as described in SRP 6.5.1, 460.5
Subsection II.

3. Flow sensors are not provided for annunciating high air flows
through ESF filtration units as described in SRP 6.5.1,

Subsection II.

B. Justification for differences from SRP

1. Justifications for the enceptions taken to R.G. 1.52 are found
in FSAR Section 1.8.

2. Continuous indication or recording of air flows through
individual ESF filtration units is not necessary to ensure
reliable system operation. Periodic surveillance tests ensure 460.5

| that system balancing is adequate to maintain operating flow
rates through filtration units within design limitations.

'

3. Failure of system fans to function is sensed by flow sensors
which annunciate low air flow conditions in the control room

| and automatically start standby units. Sensors to detect high
air flow conditions are not necessary since the system is

Amendment 3 29 of 43 August 1983
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balanced such that the flow is limited to ensure proper
performance of the filtration units. Periodic surveillance

460.5 tests ensure that system flow rates will not exceed unit design
parameters.

SRP 6.5.2

SRP TITLE: CONTAINMENT SPRAY AS A FISSION PRODUCT CLEANUP SYSTEM

A. Actual differences between FSAR and SRP

The containment spray system requirements of SRP 6.5.2 are not
discussed in FSAR Section 6.5.2.i

B. Justification for differences from SRP

No credit for containment spray fission product removal is taken in
the Millstone 3 design.

SRP 7.2

i SRP TITLE: REACTOR TRIP SYSTEM (RTS)

A. Actual differences between FSAR and SRP

The sensors (turbine low trip fluid pressure or all stop valves
' closed) for reactor trip on turbine trip when power level is
'

50 percent or more are not seismically qualified as specified in BTP
ICSB 26.

B. Justification for differences from SRP

The sensors are isolated by digital isolators to prevent degrading
the reactor trip system.

SRP 7.5

SRP TITLE: INFORMATION SYSTEMS IMPORTANT TO SAFETY

A. Actual differences between FSAR and SRP

The Safety Parameter Display System (SPDS) and the Emerc2?cy
Response Facilities (ERF) are not discussed in the FSAR as reque, ed
by SRP 7.5, Paragraph III.6.

B. Justification for differences from SRP

i
As mentioned in FSAR Section 7.5.3, these items are currently being'

finalized and will be provided in a future amendment.

Amendrent 3 30 of 43 August 1983
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SRP 8.3.1

SRP TITLE: AC POWER SYSTEMS (ONSITE)

A. Actual differences between FSAR and SRP

NUREG/CR-0660 is not addressed in the FSAR as required by SRP 8.3.1,
Paragraph II.4.f.

B. Justification for differences from SRP

NUREG/CR-0660 considerations will be addressed in a future
amendment. This NUREG is also applicable to all of the emergency
diesel engine support systems described in Chapter 9.

SRP BTP ?SB-1 (SECTION 8.3)

SRP TITLE: ADEQUACY OF STATION ELECTRIC DISTRIBUTION SYSTEM VOLTAGES

A. Actual differences between FSAR and SRP

FSAR includes a discussion of the second undervoltage scheme, but
does not provide a discussion of compliance with this BTP.

|

|
|

l

|
t

i

|
'

A,nendment 3 30a of 43 August 1983
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SRP 9.4.1

SRP TITLEr CONTROL ROOM AREA VENTILATION SYSTEM

A. Actual differences between FSAR and SRP

1. The control ream envelope pressurization system is not
classified as Seismic Category I, as required by SRP 9.4.1,

I Paragraph II.4, but is classified QA, Seismic Category II.

2. The chlorine detectors are not Seismic Category I nor
'

Electrical Class 1E (IEEE 323-1974 qualified) as required by
'

SRP 9.4.1, Paragraph II.4. They are redundant and clas:iified
as non-seismic.

B. Justification for differences from SRP
,

1. The control room emergency ventialtion system utilizes the air
pressurization system for the first hour after a DBA. The,

j system is designed to the following codes and standards:

! Air bottles - ASME B&PV Code Section VIII
! Piping & valves - ANSI B31.1

The design, seismic, and QA requirements were based upon the
unique nature of the air pressurization system and its limited
function in the emergency ventilation system.

2. The redundant chlorine detectors are used and located in a non-
harsh environment (i.e., control equipment room, 50-104'F, 10-
60 percent RH, 1.1x102 Rads). In the event of detector failure
the control room envelope is automatically isolated.

,

I 410.21

:

Amendment 3 33 of 43 August 1983
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B. Justification for differences from SRP
~

GE considers data and calculations requested by the SRP to be
proprietary information, which, if requested, can be made available
to the NRC under the provisions of 10CFR2.790.

SRP 10.3
i

SRP TITLE: !!AIN STEAM SUPPLY SYSTEM (MSSS)

A. Actual differences between FSAR and SRP '>

FSAR Section 10.3 does not tabulate and describe all flow paths that
branch off the main steam lines between the main steam isolation
valves and the turbine stop valves as required by SRP 10.3,
Paragraph III.S.d.

B. Justification for differences from SRP

All flow paths are shown on the appropriate P& ids.
460 11

,

; SRP 11.5

SRP TITLE: PROCESS AND EFFLUENT RADIOLOGICAL MONITORING INSTRUMENTATION
AND SAMPLING SYSTEMS

A. Actual differences between FSAR and SRP

| 1. SRP 11.5, Table 1, item 6 requires an automatic control feature
which automatically terminates effluents of the fuel storage
area ventilation system. Monitor 3HVR-RE17 extracts a sample
fr.Ta this system but provides no automatic termination.

2. SRP 11.5, Table 2, item 5 also requires an automatic control
feature, which automatically terminates effluents of the spent
fuel pool treating system. No such provision is provided on
Millstone 3.

,

i

1

Amendment 3 40 of 43 August 1983
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3. SRP 11.5, Table 2, items 16 and 17 require an automatic control
feature, which automatically terminates effluents of the steam,

generator blowdown system.
a

B. Justification for differences from SRP
;

1. During fuel handling activities, the fuel building ventilation
is processed by the fuel building filtration units. Accident
analysis indicates that the filters prevent the release of
excessive amounts of radioactive effluent.

2. The spent fuel pool cooling and purification is a closed
system, therefore, termination of effluents is unnecessary.
Monitoring is accomplished using the reactor plant sampling
system radiation monitor, 3SSR-RE08, and area radiation
monitors surveying the fuel pool. Safety evaluations described
in FSAR Section 9.1.3 show this to be adequate.

3. Monitoring of the steam generator blowdown system is provided
by the reactor plant sampling system radiation monitor,
3SSR-REG 8. An evaluation of the accident scenario for a steam
generator tube tupture shows that such an event would be
identified by the air ejector system monitor, 3 ARC-RE21 or the
main steam line monitors, 3 MSS *RE75-78. The main steamline
monitors would identify which steam generator is affected and
operator action would close valves to prevent release of steam
generator blowdown effluents.

SRP 12.2

SRP TITLE: RADIATION SOURCES
471.26

A. Actual differences between FSAR and SRP

SRP 12.2, Paragraph I.2 requires tabulation of the calculated,

| concentrations of radioactive material, by nuclide, expected during
normal operation, anticipated operational occurrences, and accident

! conditiens for equipment cubicles, corridors, and operating areas
normally occupied by operating personnel. FSAR Section 12.2 does

| not tabulate the calculated concentrations of radioactive material
| expected during accident conditions.

B. Justification for differences from SRP

During accident conditions, local surveys and measurements will be
performed as required and exposures will be limited to the
requirements of NUREG-0737.

knendment 3 41 of 43 August 1983
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i SRP 14.2
a

" SRP TITLE: INITIAL PLANT IES! PROGRAMS - FSAR

A. Actual differences between FSAR and SRP

SRP 14.2, Paragraph II.4 requires the applicant to have recognized
categories of reportable occurrences that are repeatedly being
experienced at other facilities. FSAR Section 14.2 does not provide
categories of occurrences.

B. Justification for differences from SRP

The review of operating and testing experience in development of the
test program is independent of categories and frequency of
occurrence. The criterion for incorporation into Millstone Unit 3
procedures or design is the application of the experience to the
safety, reliability, and cost of Unit 3.

SRP 15.4.6
,

'

SRP TIILE: CHEMICAL AND VOLUME CONTROL SYSTEM MALFUNCTION THAT RESULTS
IN A DECREASE IN THE REACTOR COOLANT

A. Actual differences between FSAR and SRP

FSAR Section 15.4.6 does not address this accident scenario.

B. Justification for differences from SRP
1

| Based upon the evaluation of current industry reviews, and an NRC
internal review, the consequences and risk of an inadvertent boron

j dilution is minimal. Based on cost benefit analysis, modifications

] were also not shown to be justifiable. A plant specific
probabilistic analysis will be provided in a future amendment.

SRP 15.4.8

SRP TITLE: SPECTRUM OF RCD EJECTION ACCIDENTS (PWR)

| A. Actual differences between FSAR and SRP

SRP 15.4.8, Subsection III implies that the stresses should be
; evaluated to emergency conditions. Westinghouse considers this a

,

faulted condition as stated in ANSI N18.2. Faulted condition stress,

: limits are applied for this accident.

B. Justification for differences from SRP'

System overpressurization due to a rod ejection transient was
evaluated in WCAP-7588, Rev. 1-A, and received NRC acceptance in the
Topical Report Evaluation.

Amendment 3 42 of 43 August 1983
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SRP 15.6.5

SRP TITLE: LOCA INSIDE CONTAINMENT

A. Actual differences between FSAR and SRP

No modifications have been made to the small break LOCA model in
accordance with NUREG-073', Items II.K.3.30 and II.K.3.31, as
required by SRP 15.6.5, Paragraph II.3.

B. Justificatibn for differences from SRP

The small break LOCA' analysis model, currently approved by the NRC,
is conservative and in compliance with Appendix K of 10CFR50.
However, Westinghouse believes that improvement in the realism of
small break calculations is a worthwhile effort and has committed to
revise its small break LOCA analysis model to address the NRC
concerns mentioned in II.K.3.30 and II.K.3.31 (see FSAR

Section 1.10).

SRP 15.7.3

SRP TITLE: POSTULATED RADIOACTIVE RELEASES DUE TO LIQUID-CONTAINING
TANK FAILURES

A. Actual differences between FSAR and SRP

The FSAR has analyzed postulated tank failure using 1 percent fuel
defects, while SRP 15.7.3, Paragraph III.1.a uses 0.12 percent fuel
defects.

B. Justification for differences from SRP

FSAR analysis is more conservative.-

Amendment 3 43 of 43 August 1983
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,

discussed in this section, flood protection of the pumphouse is
discussed in Sections 2.4.1 and 3.4.1.

The seaward wall of the intake structure is constructed of reinforced
concrete designed to withstand the forces of a standing wave, or
clapotis, with a maximum crest elevation of +40.6 feet msl. The
resultant hydrostatic pressure distribution on the intake wall is
shown on Figure 2.4-26.,

To determine the maximum uplift pressure on the pumphouse floor,
several combinations of surge level and coincident wave height for
three different speed PMHs were examined. The maximum uplift
pressure on the watertight cubicles within the pumphouse was
generated by the maximum surge level of 19.7 feet msl and coincident
wave height of 16.2 feet. The maximum net uplift pressure on the 240.4
pumphouse floor with openings was generated by a surge level at the
same level as the bottom of the pumphouse floor (11.5 feet msl) and a
coincident wave height of 16.9 feet.

The calculated maximum uplift pressure on the watertight cubicles is
863 psf. The calculated maximum net uplift pressure on the pumphouse
floor with openings is 557 psf. The pumphouse floor, including the
watertight cubicles, is designed to withstand pressure of more than
863 psf.

The water level fluctuations within the pumphouse, resulting from
storm surge and wave action, would be dampened by the energy lost in
passage through the restricted openings in the trash racks, traveling

| screens, and operating deck. Internal water level fluctuations would
'

be further attenuated because water must enter the structure through
'

a submerged opening (elevation -7 to -30 feet) through which the
pressure response factor would be less than unity.

Scour protection for the service water lines located behind the
pumphouse is provided by a concrete retaining wall extending north
from the west wall of the pumphouse.

Shoreline protection in the vicinity of the pumphouse to prevent
beach erosion is discussed in Section 2.5.5.1.

2.4.6 Frobable Maximum Tsunami Flooding

The areas of the North American continent most susceptible to
tsunamis are these bordering the Pacific Ocean and the Gulf of
Mexico. Millstone Point is located on the North Atlantic coastline
where there is an extremely low probability of tsunamis. Therefore,
tsunamis are not considered to be credible natural phenomena which
might affect the safety of Millstone 3.

|
|

Amendment 3 2.4-15 August 1983
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2.4.7 Ice Effects

There is no history of ice in Niantic Bay or ice jam formation in the
area of the circulating and service water pumphouse. It is

; considered highly unlikely that ice would form or collect in a manner
or amount sufficient to obstruct the flow to safety related pumps.t

However, as a preventive measure, part of the effluent from the
condensers will be recirculated into the mixing box above the intake
and distributed into the pump bays.

A reinforced concrete curtain wall located at the front of the
pumphouse and extending to -7.0 feet msl precludes floating or
partially submerged ice from entering the pumphouse and damaging or
blocking the bar racks.

Assuming that the recirculating tempering line is not in service to
prevent supercooling of the water and maintain bar rack temperatures'

.

above freezing, the formation of frazil ice may occur. Frazil ice
formation takes place in the presence of supercooling, where
turbulence is too great to allow surface i:e to form, and can adhere
to surfaces with a temperature equal to or less than the freezing
point of water. However, at velocities of less than 2 fps, submerged

j frazil ice will rise to the surface and form sheet ice (Bureau of
Reclamation 1974). Since the water velocity in the area of the bar
racks is approximately 1 fps, the possibility of submerged frazil ice
adhering to the bar racks is considered unlikely.

2.4.8 Cooling Water Canals and Reservoirs

There are no cooling water canals or reservoirs which would have any
effect on safety related equipment.

.

2.4.9 Channel Diversions

There are no channel diversions to the cooling water supply which'

would have any effect on safety related equipment.

2.4.10 Flooding Protection Requirements

; Section 3.4.1 discusses the flooding protection of safety related
structures, and Section 2.4.2 gives a detailed discussion of the
design criteria for site and roof drainage facilities.

Section 2.4.14 states that there will be no water associated impact
of adverse hydrological or meteorological events on safety related
facilities and equipment; therefore, no emergency operation measures

7

or technical specifications are needed.

Amendment 3 2.4-16 August 1983
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,

f

2.4.11 Low Water Considerations
1

| 2.4.11.1 Low Flow in Rivers and Streams

Since Millstone 3 does not depend on either rivers or streams as a
source of cooling water, this section is not applicable.

2.4.11.2 Low Water Resulting from Surges, Seiches, or Tsunamis
I

i Probable minimum low water level at the Millstone 3 intake sttucture
resulting from an occurrence of a PMH oriented so as to cause maximum

,

a

f

I

i

i

!

t

,

;

i

i

! ?

<

f

i

1

1
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Geophysical studies by Ballard and Uchupi (1975) indicate a number of
basins in the Gulf of Maine and the Georges Bank. These basins were
postulated to be bounded by faults associated with the Triassic-
Jurassic period. As shown on Figure 2.5.1-6, these authors suggest a
Carboniferous basin extending offshore r.ortheast of the Boston Basin.
However, rock samples recovered frem these areas by Ballard and
Uchupi (1975) fail to support the existence of these geophysically-
inferred bacins.

Offshore geophysical studies by McMaster (1971) indicate a fault
occurring southwest of Block Island. Recent work performed by Weston
Geophysical Engineers, Inc., for New England Power Company (1976) and

Q231.1by the USGS (Needell and Lewis 1982) has indicated that this fault,
named the New Shoreham fault, lies slightly east and extends further
northward then originally indicated by McMaster (1971). It is a

|Q231.1normal fault, striking approximately N30-50W and dipping at
approximately 75 degrees to the northeast. The fault displaces
sediments identified as Cretaceous; however, Pleistocene deposits
are undisturbed. The nearest approach of the New Shoreham fault is
approximately 21 miles southeast of Millstone Point (Figure 2.5.1-6). h231.1

Many faults have recently been investigated throughout New England.
These investigations indicate that the last episode of movement was
associated with Jurassic-Triassic tectonics. Lyons and Snellenburg
(1971) have investigated three normal faults in New Hampshire. The
study included the radiometric dating of the clay gouge generated
during faulting. Rcdiometric testing performed on the illite portion
of the clay gouge yielded ages between 157 and 164 m.y.a.

The Triassic Border fault was studied in detail in the Montague,
Massachusetts area, and radiometric age determinations on clay gouge
yielded dates between 140 and 180 m.y.a (NUSCo. 1974).

North-soath trending high-angle faults have been analyzed in the
Charlestown, Rhode Island area. Potassium-argon test results on the
illite clay gauge indicated dates ranging from 169 to 226 m.y.a.
(NEPCo. 1976).

High-angle, north-south trending normal faults uncovered in the
excavation of Millstone 3 have also been investigated (NNECo. 1975,
1976, 1977) and are discussed in greater detail in Section 2.5.3.2.

, Radiometric age determinations on clay gouge indicate dates ranging
from 109 to 200 m.y.a.

High-angle normal faults are quite common in southern New England.
Two of these faults, the Lantern Hill (Rodgers 1970) and the unnamed
fault in the Uncasville quandrangle, (Goldsmith 1967c), cut the Honey
Hill fault. The unnamed fault in Uncasville (Goldsmith 1967c) dies
out approximately 10.5 miles northeast of Millstone Poiat. These
faults are believed to be related to the rifting associated with the
Trassic-Jurassic period because radiometric age dating indicates that
the last activity along some of these faults occurred in that period.
Rodgers (1975), Skehan (1975), and Goldsmith (1973) believe that the
hydrothermal activity, typically silicification, along faults of this

Amendment 3 2.5-13 August 1983
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TABLE 2.5.2-3

CHRONOLOGICAL CATALOG OF EARTilOUAKE ACTIV11Y W11HIN
200 MILES OF THE SITE

Intensity >lli (MM), No Limit on Magnitude

Q230.5
Orig Lati- Longi- Inten-
Time tude tude sity Magni- Geog raph i ca l Moment

Year pa_te (UTCl iden N1 Ldeo W) (MM) tude** Location ( dyn L,cm_1

1568 41.5 72.5 VII CT - Moodus, E. Haddam
1574 11.5 72.5 VI CT - Moodus, E. Iladdam4

1584 41.5 72.5 V CT - Moodus, E. liaddam
1592 41.5 72.5 V CT - Hoodus, E. Haddam
1627 42.6 70.8 VI MA - Essex

16h3 Ma rch 15 1200 42.8 70.8 IV MA - Newbury
1643 June 11 1800 12.8 70.8 IV MA - Newbury4

; 1653 November 8 42.6 70.9 lV MA - Danvers
i 1658 April 14 42.5 70.9 V MA - Lynn

1668 April 3 1400 42.3 71.1 IV MA - Boston

1677 December 13 81.1 73.5 !V CT - S tam t o rd4

1685 February 18 42.7 10.8 IV MA - Danve rs
1698 41.4 73.5 IV CT - Danbury
1702 4 1 . 34 73.5 IV CT - Danbury
1705 June 27 12.4 71.1 IV MA - Buston4

1711 11.14 73.5 IV C F - Da nbu ry4

1727 November 10 03f0 12.8 70.6 VII MA - Cape Ann4 4

1727 NGvember 10* 01 35 82.8 70.6 IV MA - Cape Ann4 4

1727 November 10* 0715 12.8 70.6 IV MA - Capo Ann4

1727 Novembe r 14* 2200 142.8 70.6 V MA - Cape Arin

1727 November 18* 1620 42.8 70.6 IV MA - Cape Ann
1727 November 24* 1000 42.8 70.6 IV MA - Cape Ann
1727 December 1* 12.8 70.6 IV MA - Cape Ann4

1727 December 16* 42.8 70.6 IV MA - Cape Ann
1727 December 19* 1500 42.8 70.6 IV MA - Cape Ann

1727 December 29' 0330 42.8 70.5 IV MA - Cape Ann
1728 J a nua ry 5* 0300 42.8 70.6 IV MA - Cape Ann
1728 Janua ry 18* 0200 42.8 70.6 IV MA - Cape Ann
1728 Februa ry 5* 0230 142.8 70.6 IV MA - Cape Ann
1728

,

February 8* 1130 42.8 70.6 IV MA - Cape Ann

1728 Feb rua ry 10* 2030 42.8 70.6 V MA - Cape Ann
1728 May 16* 42.8 70.6 IV MA - Cape Ann
1728 May 24* 0240 42.8 70.6 IV MA - Cape Ann

1 Amendment 3 1 of 22 August 1983
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MNPS-3 FSAR

TABLE 2.5.2-3 (Cont) ;

Orig La t i- Longi- Inten-
Time tude tude sity Nagni- Geog ra ph i ca l Moment 1230.5

' Year Date LUlC_) (deo N_1 (deo W) (MM) tude** Location [ dyne cm)

I
1755 November 18* 1029 42.7 70.3 IV MA - Cape Ann'

i 1755 November 23* 0127 42.7 70.3 V MA - Cape Ann
1755 December 20* 0115 42.7 70.3 IV MA - Cape Ann
1757 July 8 1915 12.3 71.1 IV MA - Boston4

4 1759 Februa ry 2 0700 42.3 71.0 IV MA - Boston

1761 Ma rch 12 0715 42.5 70.9 V MA - Boston
1761 March 16 42.3 71.1 IV MA - Boston-

i 1761 November 2 0100 43.1 71.5 IV NH - S of Concord
i 1766 January 23 1000 43.7 70.3 IV ME - Portland
j 1766 Februa ry 2 42.0 68.0 VI MA - Off Cape Cod

1766 August 25 41.5 71.3 IV RI - Newport,
' 1766 December 17 1188 43.1 70.8 IV NH - Portsmouth4

1769 October 19 A.M. 43.7 70.3 IV ME - Portland*

! 1769 October 19 1700 43.7 70.3 IV ME - Portland
1780 November 29 142.5 70.9 IV MA - Lynn

1783 November 2l4 41.0 74.5 IV NJ - Morris Co.
1783 November 30' 0200 41.0 74.5 IV NJ - Morris Co.

71 . 5 VI NJ - Morris Co.1783 November 30 0350 41.0 4,
j 1783 November 30' 0700 41.0 71 . 5 IV NJ - Morris Co.4

3 1791 May 16 1300 141.5 72.5 VI CT - Hoodus - E. Haddam

1791 May 19' 0300 141.5 72.5 IV NJ - Mo r r i s Co .
1792 August 29* 0300 141.5 72.5 IV NJ - Mo rri s Co.+

. 1792 October 28 * 0600 11.5 72.5 IV CT - Moodus, E. Haddam4 4

f 1/93 Janua ry 11* 1300 41.5 72.5 IV CT - Moodus, E. Haddam
i 1793 July 6* 1100 41.5 72.5 IV CT - Moodus, E. Haddam

f 1794 Ma rch 6* 1900 41.5 72.5 IV CT - Moodus, E. Haddam
1794 Ma rch 7* 0400 41.5 72.5 IV CT - Moodus, E. Haddam

i 1794 Ma rch 9* 1900 11.5 72.5 IV CT - Moodus, E. Haddam4

1794 Ma rch 10* 0400 41.5 72.5 IV CT - Moodus, E. Haddam
1800 December 20 43.7 72.3 IV NH - NW of Newport

,

; 1800 December 25 41.9 71.1 IV MA - Wa reham-Taunton
1801 Ma rch 1 2030 43.1 70.8 IV NH - Portsmouth

; 1803 Janua ry 18 1450 42.5 70.9 IV MA - Salem
1805 April 6 1915 42.5 70.9 IV MA - Lynn,

- 1805 Ap ri l 25 42.5 70.9 IV MA - Salem

| 1807 January 14 0400 13.0 71.1 IV NH - Nea r Exeter4

: 1807 May 6 1800 43.5 70.5 IV ME - Saco River
i 1810 November 10 0215 83.0 70.8 V NH - Portsmouth4

; 1814 November 29 0014 43.7 70.3 V ME - Windham

}
# Amendment 3 3 of 22 August 1983
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IABLE 2.5.2-3 (Cont)

Orig Lati- Longi- Inten-
Time tude tude sity Magni- Geog ra ph i ca l Moment

Year Date 1]J T Cl ideg l Iden W1 f fjM I tude** Location _ (dyne cmj Q230.5

1817 October 5 1625 42.5 71.2 VI MA - Woburn4

1823 Ma rch 7 1500 43.9 70.0 IV ME - Brunswick
1823 July 23 1155 142.9 70.6 V NH - Off Hampton
1827 August 23 41.4 72.7 IV CT - NW of New London
1828 July 25 1100 4.t . 9 70.0 IV ME - Brunswick
1829 Janua ry 1 18 3 . 1 70.8 IV Nil - Portsmouth

1829 August 27 2115 18.2 69.8 IV ME - Ca rd i ne r4 44
1837 Janua ry 15 0700 12.5 70.9 IV MA - Lynn4

1 1837 April 12 41.7 72.7 V CT - Ha rtford
1840 Janua ry 16 2000 143.0 75.0 VI NY - lierkimer
18l0 August 9 2030 41.5 72.9 V CT - Ha rt fo rd4

18'40 November 11 39.8 75.2 Vil NJ - Woodbury
1843 Ma rch 14 44.4 72.5 IV VT - N of Montpelier
1843 October 2l4 41.1 71.2 IV MA - Canton
1845 October 26 2315 41.2 73.3 V CT - Bridgeport
1845 November 13.6 72.3 IV NH - Lebanon4

18'46 May 30 1830 42.7 70.3 IV MA - Cape Ann
1846 August 25 09145 42.5 70.8 V MA - Marblehead
18'47 februa ry 2 41 . 2 69.1 IV ME - Camden4

1847 August 8 1500 41.7 70.7 VI MA - Brewster
1847 September 2 40.2 72.0 V CT - Southern

1847 September 29 40.5 74.0 V NY - New York City
1848 September 9 0100 40.4 71 . 0 V NY - New York City4 4

1819 October 8 P.M. 12.5 71.4 IV MA - Middlesex Co.4 4

1852 Janua ry 10 11140 41.2 71.4 IV RI - Off Coast
1852 November 28 04145 43.0 70.9 V NH - Exeter

1853 Ma rch 12 0700 14 ' . 7 75.5 VI NY - Lewville
1853 July 17 1030 43 5 70.2 IV ME - Portland
;c53 November 28 13.0 71.9 IV NH - Antrim4

01 l 5 143.0 69.0 IV MA - Cape Ann1653 November 28 44
1854 October 25 0300 42.9 72.3 IV NH - Keene

18514 December 11 1530 143.0 70.8 V NH - North Hampton
1855 Janua ry 16 2300 44.0 71.0 V ME - Otisfield
1855 January 17 0020 44.0 71.0 IV ME - Otisfield
1855 februa ry 7 0830 42.0 74.0 VI NY - Hudson Valley4

1855 December 17 1900 43.3 73.7 IV NY - Wa rren

1856 Ma rch 13 0300 41.4 72.6 IV CT - Haddam
1857 July 1 0345 41.5 72.5 IV C1 - Haddam - Moodus

Amendnent 3 4 of 22 August 1983,
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TABLE 2.5.2-3 (Cont)

Orig Lati- Longi- Inten-
Time tude tude sity Magni- Geog ra ph i ca l Moment Q230*5
LU__T.CJ [deo NJ Ldeo WJ (MM) tude** Location [ dyne cm1TYea _t Date

_

41 . 1 70.2 VI ME - Lewiston1857 December 23 1830 4

1857 December 28 4 84 , 1 70.2 IV ME - Lewiston
1857 June 27 41.4 72.8 IV CT - North Haven

11.3 73.0 IV CT - New Haven1858 July 1 0345 4

1860 Ma rch 17 0230 142.2 70.5 IV MA - Off Provincetown
1860 Ma rch 17 0315* 142.2 70.5 IV MA - Off Provincetown

11.5 72.5 IV CT - Moodus - E. Haddam1860 Februa ry 3 0100 4

41 .1 69.8 IV ME - Ga rd i ne r1870 Februa ry 8 4

1871 July 20 43.2 71.5 IV NH - Concord
1871 October 9 1440 39.1 75.5 Vil DE - Wilmington
1872 July 11 1025 40.9 73.8 IV NY - New Rochelle
1872 November 18 1900 143.2 71.6 V NH - Concord

13.6 71.2 IV NH - Wol febo ro1874 Janua ry 6 4

18/l4 Janua ry 25 1700 42.6 71.4 IV MA - Lowell
13.0 71.5 IV NH - Manchester1 8 / 14 Janua ry 26 0700 4

12.7 70.9 IV MA - Salem-Newbury1814 November 214 4

10.9 73.8 V NY - New York City18'/4 Occomber 11 0325 4

1874 December 13 40.9 13.8 V NY - New York City

11.9 73.0 V CT - NW of Torrington1875 July 28 0910 4

12.9 72.3 IV NH - Veene1875 December 1 0900 4

11.5 71.3 V RI - Newport1876 September 22 08:30 4

10.3 7 14 . 9 V NJ - Buriington18591877 September 10 44

10.0 13.8 V NJ - Offshore1878 Februa ry 5 1620 4

1878 October le 0730 41.5 7 18 . 0 V NY - Hudson Valley
1819 Ma rch 26 0030 39.2 75.5 V NJ - Southern
1879 October 26 0330 43.0 71.5 IV NH - Manchester
1880 May 12 1245 42.7 71.0 V MA - Boxford
1881 January 21 0220 44.0 70.0 IV ME - Bath6

1881 July 19 0825 42.8 70.9 IV MA - Newbury
1881 October 6 0503 143.2 71.6 IV NH - Bristol
1881 October 31 06140 43.2 71.7 IV NH - Contocook
1882 April 17 1900 43.2 71.7 IV NH - Hopkinton
1882 December 19 22284 43.2 71.4 V NH - Concord

1883 Februa ry 4 2005 43.6 71.2 IV NH - Wolfeboro
1883 fcbrua ry 28 0330 41.5 71.3 V Rt - Newport
1d814 Janua ry 18 0700 143.2 71.7 IV NH - Contocook
1684 May 31 40.6 75.5 V PA - Allentown
1884 August 10 1907 40.6 74.0 VII NY - New York City

Amendment 3 5 of 22 August 1983
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TABLE 2.5.2-3 (Cont)

Orig Lati- Longi- Inten-
Time tude tude s i t.y Magni- Geog ra ph i ca l Moment Q230.5Year Date (UTC) (deo N) (dea W) (MM1 tude" Locatio L M.yne cmJ

18814 August 11 10.6 71 . 0 V NY - New York City4 4

18824 November 13 0050 43.2 71.6 IV NH - Concord
18824 November 23 1730 43.2 71.7 V NH - Concord
1884 December 17 0700 43.5 71.', IV NH - Center lia rbor
1886 January 6 0010 42.9 71.5 IV NH - Merrimack

188t> January 17 22114 42.8 71.4 IV NH - Nashua
1886 January 25 11.6 73.8 (V NY - Hopewell Jct.4

1886 September 5 41.5 72.5 IV CT - Moodus - E. Haddam
1887 July 1 0200 43.2 71.5 IV NH - Concord
1888 August 15 0115 44.3 70.0 IV ME - Wayne

1889 Ma rch 8 43.5 71.6 IV NH - Franklin
1889 Ma rch 8 23t0 40.0 76.0 V PA - La nca s te r4

13.4 73.7 IV NY - Lake George1889 August 10 4

1891 May 2 0010 43.2 71.6 V NH - Nea r Concord
1891 May 30 0000 43.1 71.5 IV NH - Nea r Concord

1892 December 11 1630 44.3 71.7 IV NH - Bethlehem
1893 Ma rch 9 0530 40.6 74.0 V NY - New York City
1893 Ma rch 14 42.3 72.7 IV MA - Leeds
1894 April 10 A.M. 41.6 7?.5 IV CT - Moodus, E. Haddam
1894 December 17 12.5 73.8 IV NY - S of Albany4

1895 September 1 1109 10.7 74.8 VI NJ - High Bridge4

1896 October 22 1030 44.3 71.8 IV NH - Bethlehem
1897 July 1 0920 83.7 71.6 IV NH - Me red i th4

1897 September 5 41.5 72.5 IV CT - Moodus. E. Haddam
1898 June 11 0625 42.8 72.6 IV VT - Bra ttleboro-Vernon4

1898 September 17 15514 44.3 69.1 IV ME - Detfast
1899 May 17 0115 4 f.6 72.6 V C1 - Moodus, E. Haddam
1899 October 5 1130 41 . 0 69.5 IV ME - Wi sta sset4

1903 Janua ry 21 A.M. 42.1 70.9 V MA - Whitman
1903 Janua ry 22 142.0 71.3 IV MA - At t l ebo ro

1903 April 224 1230 42.7 71.0 IV MA - Merrimack Valley
1905 Ma rch 5 0225 43.6 72.3 V NH - Lebanon
1905 July 15 1010 41 . 2 70.0 VI ME - Sebbatus4

1905 August 30 1040 43.1 70.7 V NH - Rockingham Co.
1905 November 26 0030 41.5 71.3 IV RI - Newport

1906 May 8 1330 41.5 72.5 IV CT - Moodus, E. Haddam
1906 May 8 1741 38.7 75.7 IV DE - Sea ford
1906 October 20 1415 43.5 70.5 IV ME - Saco
1907 Janua ry 214 1130 42.8 71 . 0 IV NY - Schenectady4
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TABLE 2.5.2-3 (Cont)

Orig Lati- Longi- Inten-
Time tude tude sity Magni- Geog ra ph ica l Moment

Q230*5Year Dy e (UTC) Lden N) Ldes,.91 (MM) tude** Location (dyne cm)

1907 Jtrue 29 43.5 70.5 IV ME - Biddeford

1907 October 16 0010 12.8 71.0 V MA - Newbury4

1908 februa ry 5 0700 12.3 73.2 IV CT - Housatonic Valley4

1908 May 31 17142 140.6 75.5 VI PA - Allentown
1908 November 23 1300 43.5 71.7 IV NH - F ra n k l i n

13.8 70.4 IV ME - Windham1910 Janua ry 23 0130 4

1910 August 21 1845 42.7 71.1 IV MA - Merrimack Valley
1910 August 30 1830 43.4 f2.1 IV NH - Lake Sunapee4

1911 Ma rch 2 2130 13.2 71.5 IV NH - Concord4

1913 August 10 0515 1l.0 74.0 IV NY - Lakt Placid44
1913 November 3 1430 41.5 71.5 IV RI - Kingstown

1915 Februa ry 21 0203 42.8 71.1 IV MA - Merrimack Valley
1916 Janua ry 5 1356 43.7 73.7 V NY - Lake George
1916 Februa ry 2 1626 42.9 71 . 0 V NY - Mohawk Valley4

1916 f ebrua ry 3 0420 13.0 71 . 0 V NY - Mohawk Valley4 4

1916 June 8 2115 41.0 73.8 IV NY - Westchester Co.

1916 November 2 0232 143.3 73.7 V NY - Glens Falls
1917 February 16 0900 41.5 72.5 IV CT - Moodus, E. fladdam
1918 August 21 0515 44.2 70.5 VI ME - Bridgton-Norway
1919 June 11 0140 43.9 70.0 IV ME - Brunswick
1919 July 23 1150 43.7 70.3 IV ME - Portland

1920 May 23 0800 43.1 71.5 IV NH - Conco rd
1920 June 7 0800 43.1 70.5 IV ME - Saco

83.3 73.7 IV NY - G l e n t, falls1921 Janua ry 19 1000 4

1921 Janua ry 26 2340 40.0 75.0 V NJ - Riverside
1921 Jan ia ry 27 A.M. 43.3 73.7 IV NY - Glens falls

1921 July 29 ?l14 42.5 70.4 IV NY - Glens fallf.
1922 May 7 2240 43.4 71.f4 IV NH - Pittsfield
1922 December 8 2 21s 44.4 75.1 V NV - S of Canton
1925 Janua ry 7 1307 42.6 70.6 V MA - Cape Ann
1925 Ma rch 9 42.9 71.5 IV NH - Goff's falls

1925 Ap ri 1 24 0 1'26 41.7 70.8 V MA - Wa reham
1925 May 4 1751 41.5 70.9 IV MA - Lynn

i 1925 October 9 1355 43.7 71.1 VI NH - Ossipee
1925 October 18 2130 41 . 1 70.2 IV ME - Lewiston4

1925 October 30 A.M. 41.5 72.5 IV CT - Moodus, E. Haddam

1925 November 14 1304 41.7 72.4 V CT - N of Hebron
1925 November 16 0620 41.8 72.7 IV CT - Ha rtford
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TABLE 2.5.2-3 (Cont)

I' Orig Lati- Longi- Inten-
Time tude tude sity Magni- Geog raph ica l Moment Q230.5

a
-

Year pay (UTC) Lde_q E (deo W) (MM) tude** Location (dyne cm)

1926 Janua ry 4 41.6 71.8 IV CT - Voluntown
1926 Janua ry 26 23140 40.0 75.0 V NJ - Western

,
1926 January 27 A.M. 44.3 74.1 IV NY - Sa ranac Lake

: >

1926 Ma rch 18 2109 42.8 71.8 V NH - New loswich
1926 May 12 0330 40.9 73.9 V NY - New Rochelle

; 1927 Ma rch 9 0408 43.3 7 1 . 24 IV NH - Concord
1927 Ma rch 30 P.M. 41.7 72.8 IV CT - New Britain
1927 June 1 1223 40.3 74.0 Vil NJ - Toms River, Sandy Hook

4 1927 August 20 42.3 71.0 IV MA - Quincy
; 1928 Janua ry 13 1950 41.2 71,6 IV Rt - Block Island

1928 Ap ri 1 28 2E07 13.2 71.5 IV NH - Concord4

i 1929 February 5 1909 4t .0 70.3 IV ME - Auburn4

j 1930 Februa ry 114 0615 43.8s 71.7 IV NH - F ra nk l i n

1930 Ma rch 19 0015 43.3 71.6 IV Nil - Concord
1931 April 20 19514 43.4 73.7 Vil 5.0 NY - Lake George
1931 July 1 0245 41.6 13.4 IV CT - New Mi l ford
1932 December 7 0315 1 8 . f4 78t.1 IV NY - Cabriels44

,t 1933 Ja nua ry 17 0530 41.6 70.9 IV MA - New Bedford
i

1933 Janua ry 25 0200 40.2 74.7 V NJ - Trenton
1933 October 29 P.M. 43.0 74.7 IV NY - St. Johnsville
19384 Janua ry 30 1030 41.8 72.6 IV CT - S Windsor
193!4 August 2 1858 42.6 70.7 IV MA - Cape Ann4,

j 1934 August 2 1459 13.7 70.3 IV ME - Portland4

.I 1934 August 3 0230 13.7 70.3 IV ME - Portland4

d 1935 Apri: 24 0124 42.2 70.2 IV MA - 000 Cape Cod
1936 November 10 0216 43.6 71. e4 V NH - Laconia4

1937 July 19 0351 1 fa. 7 73.7 IV NY - New York City4

1937 July 27 0910 41.8 72.4 IV CT - Manchester

- 1938 June 23 0357 42.6 71.4 IV MA - Chc i ms fo rd
! 1938 August 2 0902 41.1 73.7 IV C1 - Greenwich

1938 August 23 0336 40.1 74.5 V 4.6 NJ - Nea r T renton 2.4x10'A,

4 1938 August 23 0504 40.3 74.3 14 . 8 NJ - Freehold 2.6x10'A
i 1938 August 23 0703* 40.3 74.3 IV 4.6 NJ - Freehold 2.8x10 A8

1
j 1938 August 23 0901* 40.1 74.5 IV 4.8 NJ - T renton4
'

1939 November 15 0253 39.6 75.2 V NJ - Salem
i 191 0 Janua ry 28 2311 41.6 70.8 V 2.6 MA - Buz2a rds Bay 1.3x10 B4 8

192.0 Decemt er 20 0727 43.8 71.3 VII 5.8 Nil - Ossipee 9.0x10 88

1940 December 24 1343 43.8 71.3 Vil 5.8 NH - Ossipee'

i

!
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MNr'.-3 FSAR

TABLE 2.5.2-3 (Cont)

Orig Lati- Longi- Inten-
T i rne tude tude sity Magni- Geog ra ph i ca l Moment Q230.5

Year Date (UTC) Ldeo N) (deo W1 [PM) tude** tocation (dyne cmj

1940 December 27 1956* 43.8 71.3 IV 3.9 NH - Ossipee 1.6x10'A
13.8 71.3 IV 3.6 NH - Ossipee 1.6x10'81941 January 21 0227 4

1941 Octobe r 11 0815 142.3 72.3 IV 3.0 MA - Sturbridge
41 . 2 70.4 IV ME - Lewiston19142 Ma rch 8 2337 4

1942 October 24 1727 41.0 75.3 3.4 PA - Stroudsburg

19143 Ma rch 14 1402 143.7 71,6 3.9 NH - Meredith
19144 December 14 0314 41.6 72.8 IV CT - Meriden
1947 Janua ry 4 1851 41.0 73.6 IV CT - Greenwich
19:48 May 14 0223 41.4 71.8 IV Hi - Westerly
1949 Ap ri l 17 0015 41.6 71.5 IV RI - N. Kingston

1950 Ma rch 20 2255 41.5 75.8 3.3 PA - NW o f Sc ra n ton
11.0 73.6 IV CT - Greenwichll 431950 Ma rch 29 44

1951 January 26 0327 41.5 72.5 IV CT - Moodus, E. Haddam
1951 Ma rch 31 0350 12.2 72.2 IV MA - Pa l me r
1951 June 10 1720 141.5 11.5 IV 4.6 R1 - Kingston

1951 September 3 2126 141.2 74.3 V 4.14 NY - Rockland Co. 1.4x10'A
1951 November 23 06l5 40.6 75.5 IV FA - Allentown4

1952 August 25 0007 43.0 74.5 V NY - Johnstown
1952 October 8 2110 41.7 71s . O V NY - Poughkeepsie4

1953 Ma rch 27 0850 14 1 . 1 73.5 V CT - Stamf'ord

1953 Ma rch 31 1258 43.7 73.0 V 4.0 VT - Brandon
41 . 0 71.1 IV NH - Conway1953 May 11 0(21 3 4

1953 August 17 0422 41.0 74.0 IV NJ - Bergen Co.
1954 January 7 0725 40.3 76.0 VI PA - Berks Co.
1954 Februa ry 13 42.2 72.6 IV MA - Sp ri ng f i e l d

1951: Februa ry 21 2000 41.2 75.9 Vil PA - Wi l kes-Ba rre
19514 February 214 0355* 41.2 75.9 VI PA - Wi l kes-Ba rre

195ls Ma rch 31 2125 40.3 74.0 IV Ns - Sandy Hook
19514 July 29 1956 42.7 70.7 V 4.0 MA - Cape Ann

1954 August 11 0340 40.3 76.0 IV PA - Berks Co.

1955 Janua ry 20 0300 14 0 . 3 76.0 IV PA - Berks Co.
1955 Janua ry 21 0840 43.0 73.8 V NY - Malta
1955 Janua ry 21 0122 43.0 73.7 V NY - Maita
1957 Ma rch 23 1902 40.6 74.8 VI 4.8 NJ - Schooley's Mtn
1957 April 24 0041 44.4 72.0 V VI - St. Johnsbury

'

1957 April 26 1140 43.6 69.8 VI 4.7 ME - Portland 4.1x10
1958 May 6 1900 42.7 73.8 IV NY - Albany
1958 September 19 1745 43.6 70.2 V ME - Cape Elizabeth
1958 November 21 2330 44.0 11.7 IV Nil - Woodstock

} Amendment 3 9 of 22 August 1983
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t

} Orig Lati- Longi- Inten-
Time tude t.ud e sity Magni- Geog ra ph ica l Moment Q230.5!

Year Date (UTC) (dea N) idea WI (MM) tude** Location {5yne cm)f

i 1961 September 15 0216 40.8 75.5 V PA - Lehigh Valley

j 1961 December 27 1706 140.5 74.8 V NJ - Flemington
i 1962 Ap ri l 10 1430 4 ft .1 73.4 V 5.0 VT - Middlebury

1962 December 29 0619 42.8 71.7 V NH - th shua
1963 Ma rch 2 2024 41.5 75.7 3.4 PA - Scranton,

1963 July 1 1959 42.6 73.8 3.3 NY - Albany

$ 1963 October 16 1531 42.5 70.8 V 4.2 MA - Marblehead 1.5x10'A
j 1963 October 30 2236 12.7 70.8 IV MA - Off' Cape Ann 8.9x10A14

1963 December 4 2132 43.6 71.6 IV 3.7 NH - 1.aconia,

i 1964 Ap ri l 1 1121 43.6 71.5 IV 1.8 NH - Meredith .

77 . 3 IV PA - Eastern !( 196f4 June 16 40.9 6

t
13.3 71.9 V 3.6 NH - Wa rner1 1964 June 26 1204 4

i 1964 November 17 1708 41.2 73.7 V NY - Mt. Kisco '

j 1964 November 30 00314 4?.8 74.S 2.6 NY - N of Cooperstown
1965 January 3 1705 43.5 71.5 111 3.0 NH - Laconia.

; 1965 September 29 2057 141.4 7 4 . 14 IV NY - Coshen-Middletown
1

1965 October 24 1725 14 1 . 3 70.1 V MA - Nantucket4

i 1965 December 8 0302 . 14 1 . 7 7 1 . 84 IV R1 - Warwick
34.1 71.9 IV NH - Bentonj 1966 April 28 1202 4

| 1966 October 23 2305 43.0 71.8 IV- 3.1 NH - Manchester
- 1967 Februa ry 2 1340 41.4 71.4 V 2.4 RI - Na rragansett Bay
}

1967 May 15 2247 42.3 69.9 3.2 MA - NE of Provincetown
| 1967 July 1 144.4 69.9 2.0 ME - Augusta

1r.4 69.9 1.9 ME - Augusta1967 July 1 4s
11.4 69.9 2.0 ME - Augusta1967 July 1 44

1967 July 1 '1 4 . 14 69.9 2.5 ME - Augusta

| 1957 July 1 f4 4.14 69.9 1.9 ME - Augusta
j 1967 July 1 18409 4 '4. 4 69,9 IV 3.2 NE - Augusta 1.3x10 88

1 84 . 4 69.9 IIi 3.2 ME - Augusta196T July 1 1533 4.

i 1967 July 1 1555 4 14 . 4 69.9 111 3.3 ME - Augusta
41 ,4 69.9 Ill 2.9 ME - Augusta ;.1967 July 1 1600 4q

f 1967 July 1 1607 44.4 69.9 V 3.8 ME - Augusta 1.0x10'A
48 .4 69.9 III 3.5 ME - Augustai 1967 July 1 1611 4

| 1967 July 1 1619 44.4 69.9 2.9 ME - Augusta
; 1967 November 22 2210 41.2 73.8 V NY - Westcheste r Co.
j 1968 November 3 0833 41.4 72.5 V CT - Moodus, L. Haddam
i

*968 December 10 0912 39.7 7 14 . 6 V 2.5 NJ - SE of Camden !

j 1969 August 6 1602 43.8 7 1 . 84 V NH - Ossipee

!
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TABLE 2.5.2-3 (Cont) I,

i

Ori9 La t i- Longi- Inten-
; Time tude tude sity Magni- Geog raphica l Moment

- Q230.5Year Date (UTC) (deo N1 Ldeo W) (MM) lude** toca t i o ri Ldyne cm)
$
i 1969 October 6 41.1 74.6 IV NJ - Ogdonsbur9*

1970 september 19 1335 12.9 71.9 IV Nlt - Greenfield4

1971 May 23 0624 43.8 74.5 V 3.9 NY - Blue Mtn Lake
e

1971 May 23 0929 43.9 74.5 V 3.6 NY - Blue Mtn Lake
'

1971 June 21 0218 43.9 74.5 IV 3.3 NY - Blue Mtn Lake4

1971 July 10 0814 43.9 7 83 . 5 V 3.4 NY - Blue Mtn Lake1971 October 21 0054 42.7 71.2 V MA - Lawrence
i 1971 December 20 1144 43.9 74.5 2.0 NY - Blue Mtn Lake
|

'| 1972 Februa ry 13 0112 1l.3 71 . 4 2.2 NY - Tupper Lake44 4
1972 Feb rua ry 15 2352 11.3 73,6 2.6 NY - Pound Ridge4

1972 March 15 1210 43.7 74.7 2.6 NY - Old Forge
1 1972 June 16 0901 42.8 73.9 2.0 NY - Scheneccady

1972 November 5 2229 43.9 71 . 4 2.3 NY - Blue Mtn Lake4

i 1972 December 8 0300 10.1 76.2 V PA - La nca s te r4

i 1973 January 10 021 1 141.14 74.0 1.5 NY - Peekskill4

1973 Februa ry 28 0821 39.7 l's . f4 V 3.8 NJ - E or Wilmington DE.

| 1973 Ma rch 7 0105 is3.8 74.5 1.9 NY - Blue fitn Lake4

1973 Ma rch 7 0504 13.9 75.0 2.4 NY - N or Old f o rge; 4

1973 June 11 1008 13.9 73.9 2.8 NV- E or Blue Mtn Lake
<

4

1973 July 10' 0138 39.7 75.14 IV NJ - E of Wilmington DE6

1973 July 15 0820 13.9 73 . 4 3.14 NY - Bloc Mtn Lake4 6

1913 p ly 15 1032 13.9 71 .14 3.2 tiY - Illue Mtn Lake4 4.

1973 July 16 0 8141 13.8 7fs . 5 3.3 NY = Blue Mtn Lake
4

4

i
$ .2; 1973 October 21 0925 13.8 74.54 2 NY - Blue Mtn Lake

; 1914 Ma rch 19 1339 4 84 . 14 75.1 2.1 NY - S of Potsdam
i 1974 Ma rch 22 010l4 14.4 75.1 2.0 NY - S of Potsdam4

i 19714 Ma rch 27 0059 41 .4 75.1 2.0 NY - S or Potsdam4

j 1974 April 7 1503 41. 4 75.1 2.4 NY - S of Potsdam
r

1974 April 7 2058 41 .4 75.1 1.7 NY - S of Potsdam4 '

} 19784 Ap ri l 8 0/03 41 .4 75.1 1.6 NY - S or Potsdam4

i 1974 April 8 2208 41.2 71 . 0 2.1 NY - Stony Point4

] 19784 April 9 17114 1 l4. 4 75.1 1.7 NY - S of Potsdam4

1974 Ap ri l 9 1743 41 . 4 75.1 1.4 NY - S of Potsdam
i

4

19784 April 28 1419 39.8 75.6 IV DE - Wilmington
1974 June 3 1832 48 .14 71 . 0 1.9 NY - Blue Mtn Lake4 4

19784 June 7 1945 41.6 73.9 VI 3.3 NY - Wappingers Falls 2.3x10'Bi 1974 September 11 2054 143.8 74.2 2.2 NY - Blue Mtn Lake
| 1974 September 15 1401 43.9 73.9 1.7 NY - Schroon Lake
:

I
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TABLE 2.5.2-3 (Cont)
!

Orig Lati- Lnngi- t r. ten- !

; Time .tude tude sity Magni- Geog ra ph i ca l Moment
. Q230.5

, Year Date (UTC) (deo N) (dea W) (MM) lude** Location _ idyne cm)
1

,

1974 September 18 0623 43.4 73.8 2.5 NY - SW of Lake George
' 1974 October 1 0636 41.7 71.6 2.5 RI - West Wa rwick
+ 1974 November 19 0923 43.5 71 . 0 2.3 R1 - Stony Creek4
; 1974 November 22 0950 41 .3 74.0 2.4 NY - Lake Placid4

19714 December 22 2046 42.4 69.8 3.0 MA - NE nf' Provincetown

1 1974 December 27 0429 42.3 71.3 2.5 MA - Needham
) 1974 December 27 1451 42.2 71.3 2.2 MA - Needham
{ 1975 Februa ry 20 0806 40.3 73.2 2.9 NJ - Sandy Hook

1975 Ma rch 30 1602 48 . 0 74.2 2.0 NY - Newcomb4'

1975 Ap ri l 29 0951 11.6 73.9 2.3 NY - Wappingers Falls4;

} 1975 June 15 0808 11.6 73.9 2.0 NY - Wappingers Falls4

j 1975 June 22 1130 43.6 75.0 1.9 NY - Old Fo rge
! 1975 July 11 01484 43 . 3 73.9 2.8 NY - Wilmington4

j 1975 July 19 2059 41.4 73.8 11I 2.3 NY - Mahopcc
1975 August 4 0458 43.8 74.1 2.1 NY - Blue Mtn Lakej

'

1975 August 22 1719 41.1 73.9 2.3 NY - L a ke De fo res t4

| 1975 August 26 2218 41.2 71.2 2.1 R1 - Sound
+ 1975 Septerr.ber 11 1654 43.9 74.7 1.6 NY - Raquette La ke

1975 September 23 1511 43.9 74.7 1.6 NY - Raquette Lake
j 1975 October '10 41 . 2 70.2 IV 1.9 ME - SabbatusOl 544 4
;

i 1975 October 10 1058 4 14 . 1 70.2 lil 2.2 ME - Sabbatus
1975 October 24 0708 41.6 71 . 0 11 2.0 NY - Wappinge rs Fa l l s4

1975 October 24 0713 41.6 74.0 11 2.2 NY - Wappingers Falls42

j 1975 October 28 2115 41.6 74.0 11 NY - Wappingers Fa l l s4

1975 November 2 0409 41.7 74.0 al NY - Wappingers Fa lls

1975 November 3 2054 43.9 74.6 IV 3.9 NY - Raquette Lake 4.0x10 A [
8

i 1975 November 10 0302 11.2 74.4 1.8 NY - Greenwood Lake4
i 1975 November 16 1113 41.4 71.0 2.1 MA - Buzza rds Day
$ 1976 Feb rua ry 5 0802 41 . 0 70.2 2.3 ME - Lewiston4

; 1976 Februa ry 6 0915 41.7 72.2 1.9 CT - riansfield

$ 1976 Ma rch 4 1620 41.4 70.3 2.7 MA - thntucket Sound
j 1976 Ma rch 6 04114 41.2 73.8 2.3 NY - Ossining
i 1976 Ma rch 6 0829 41.6 71.2 V 2.9 RI - Portsmouth '

l 1976 Ma rch 11 0335* 41.6 71.3 1.8 R1 - Po rt smouth 1.5x10A1
1 1976 Ma rch 11 2107 41.0 71 . 4 V 2.4 NJ - Riverda le4

|
1976 Ma rch 12 1028 141.0 74.4 2.2 NJ - R i ve rda l e
1976 Ma rch 14 2312 41.7 70.0 V 2.8 MA - S. Chatham3

1976 Ap ri l 6 2105 11.5 72.5 1.8 CT - E. Haddam4

1976 April 30 1950 41.5 72.5 1.8 CT - E. Bladdam

t Amendment 3 12 of 22 August 1983
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TABLE 2.5.2-3 (Cont)

Orig Lati- Longi- Inten-
lime tude tude sity Magni- Geog ra ph i ca l Moment 9230*5year Dato LU T C 1 Ldeo N1 (deo W) (MM) tude** tocation idyne cm)

1976 Ap ri I 30 2040 41.5 72.5 1.9 CT - E. Haddam

1976 May 9 1356 43.9 78 . 7 1.0 NY - Raquette Lake4

1976 May 10 0134 11.5 71.0 IV 2.7 MA - New Bedford4

1976 May 11 0755 180.5 73.8 1.9 NJ - 000 Sandy Hook
1976 May 11 1318 40.5 73.8 2.8 NJ - Off Sandy Hook
1976 June 12 2100 #44.2 71.6 2.4 Nil - Franconiaf

1976 June 184 0531 48 . 2 71.6 2.0 NH - f ranconia4

1976 June 26 191 5 39.8 72.5 2.9 NY - S or Long Island4

1976 July 28 0204 13.2 70.2 2.3 ME - Orr SW Coast4

1976 September 16 0651 14.4 75.3 1.7 NY - Edwa rd s4

1976 September 18 0115 13.8 71 .2 1.6 NY - SE or Blue Mtn Lake4 4

i 1976 September 22 09014 41.3 71 . 0 1.8 NY - Indian Pt4
' 1976 November 15 1520 43.6 71.6 1.5 NH - Laconia

19/6 November 22 01 f 3 41.0 73.9 1.9 NY - Yonkers44
1976 November 22 2249 83.5 71.6 1.8 Nil - Laconia4

71 . 8 1.8 NJ - Schooley's Mtn1916 December 5 163E 10.84 4

71 . 8 1.7 NJ - Schooley's Mtn1976 December 7 0455 160.8 4

1976 December 16 2020 4 's . 14 73.8 1.8 NY - Wiimington
1976 December 17 1030 81.5 72.1 11 2.2 CT - N or Cales Ferry4

1976 December 29 0002 44.14 73.I 1.7 VI - IturIington
1977 Janua ry 21 2050 40.0 7 14 . 3 2.7 NJ - t.a F r hu rs t.

1977 Icbruary 7 0256 41.6 72.14 2.1 CT - Ma r t borough
1977 Ma rch 7 0914 11.6 72.4 1.8 CT - Ma r l bo roug h44

1977 Ma rch 10 1622 41.2 74.2 2.2 NY - Suffern
1977 April 6 2031 41.1 70. la 2.5 MA - S or Ma rtha 's Vi neya rd
1977 May 5 0839 83.9 72.3 2.1 VI - Lake fairtee4

1977 June 10 1218 10.7 74.9 1.1 NJ - High Ilridge4 4

1977 July 1 1553 42.9 70.1 2.6 MA - Cape Ann
1977 July 2 1113 40.7 74.9 2.3 NJ - Ilampton
1977 September 2 0553 141.3 73.9 2.14 NY - Peekskill
1977 September 8 2359 43.6 70.7 1.8 ME - Little Ossipee Pond

1977 September 28 1721 41. f4 73.9 3.1 NY - Wilmington4

1917 October 14 0009 41.6 78 . 0 2.2 NY - Newbu rgh4

1977 October 19 0807 8:4.1 75.6 1.3 NY - NE of Watertown
1977 October 27 0922 41.1 74.6 1.5 NJ - Sparta
1977 November 16 0255 41.0 71.5 2.2 NY - Montauk Pt

1977 November 27 1357 41.0 74.2 1.8 NJ - Oakland
1977 December 4 2350 40.8 74.8 1.8 NJ - Schooley's Mtn

Amendment 3 13 of 22 August 1983
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TABLE 2.5.2-3 (Cont)

Orig Lati- Longi- Inten-
j Time tude tude sity Magni- Geog ra ph i ca l Moment Q230.5
" Year Date (UTC) (deo N) Lde3M (MM) tude** Location (dyne cm)

1977 December 4 2350 40.8 71 . 8 2.1 NJ - Schooley's Mtn4

1971 December 6 1751 40.8 71 . 8 1.6 NJ - Schooley''s Mtn4

1977 December 7 0834 10.8 74.8 1.7 NJ - Schooley s Mtn4

1977 December 8 1635 40.8 74.8 1.5 NJ - Schooley's Mtn
1977 December 9 1733 11.6 73.9 2.3 NY - flopowe l 1 Jct4

1977 December 20 1 73414 41.8 70.7 IV 3.1 MA - Wareham
1917 December 20 22l l4 11.8 70.8 111 2.0 MA - Wareham4 4

1977 December 23 10.8 74.8 1.4 NJ - Schooley's Mtn08554 4

1977 December 23 1620 20.8 74.8 1.14 NJ - Schooley's Mtn4

1977 December 214 1025 40.8 71 . 8 1.6 NJ - Schooley's Mtn4

1977 December 25 1535 13.2 71.7 IV 3.2 NH - Hopl'inton4

19/7 December 25 1539 40.8 71 . 8 1.5 NJ - Schooley's Mto4a

1977 December 26 165l4 l o.8 71. 8 1.7 NJ - Schooleys' Mcni

71 . 8 1.f4 NJ - Schooley's Mtn1977 December 27 1041 10.84 4

1978 Janua ry 4 1928 14 4.014 70.51 IV 3.2 ME - Otisfield8

1978 January 4 1928* 43.99 70.57 2.4 ME - Otisfield

1978 Janua ry 124 18l7 41.37 73.74 1.3 NY - Westpoint4

1978 Janua ry 15 0721 31.38 73.95 1.6 NY - Westpoint4 4

1978 J a nua ry 18 0028 42.98 72.15 1.9 NE - E of Keene
1978 Februa ry 19 0937 11.30 73.99 - NY - Tompkin's Cove4

1978 Februa ry 15 0528 10.92 71.43 1.6 NY - Boutnn (Brighton)4 4

1978 Ma rch 5 0753 41.35 71.15 2.1 NY - Highland Mills4

1978 Ma rch 20 0816 43.09 71.52 2.4 Nil - NW of Manchester Q230.5
1978 Ma rch 31 1827 43.10 71.63 2.7 NH - Dunba rton Center4

1978 Ap ri 1 3 2357 10.53 74.08 2.0 NJ - off Sandy Hook4

1978 April 26 0934 11.35 71.61 1.7 nl - Block Island Sound4

1978 May 18 0129 41.02 71.34 1.5 NJ - Bloomingdale4

1978 June 4 2323 39.81 71.67 2.1 R1 - Continental Shelf
1978 June 16 0859 40.79 78.57 - NJ - Spa rta4 4

1978 June 21 1831 13.66 71.38 1.8 NH - Winnipesaukee4

1978 June 30 2013 41.08 74.20 IV-V 2.9 NJ - Between Mahwah and
Oakland

1978 June 30 2239 41.08 71.20 2.2 NJ - Between Mahwah and4

Oakland
' 1978 July 23 2302 41.32 73.93 2.1 NY - Peekskill

1978 July 26 0417 10.40 71.11 2.8 Rt - Continental Shelf4

1978 July 28 18 !4 4 40.58 70.91 2.4 RI - Continental Shelf4 l

J
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TABLE 2.5.2-3 (Cont)

Oriq Lati- Longi- Inten-
Time tude tude sity Magni- Geog ra ph i ca l Moment

Year Da_le IUTC) Ldeo N) [ dea W) LMM)_ lude** Loca_t, i on [dvnc cmJ
1978 August 6 1089 12.45 71.06 1.6 MA - Wakefield4 4

1978 August 6 1301 142.4 3 71,04 1.8 MA - Wakefield
1918 August 7 0638 41.37 72,614 1.8 VT - NW of Montpelier4

1978 August 10 2112 40.16 71.13 3.5 Rt - Continental Shelf4

1978 August 17 2141 43.52 71.56 1.9 Nil - Winnisquam

1978 August 25 2001 42.87 70.83 2.3 NH - Seabrook
1978 September 1 0333 42.l8 71.16 2.0 MA - Box bo rough- Ac ton4 4

1978 September 3 1211 11.36 71.37 2.8 RI - Rhode island Sound j
4 4

1978 September 19 0411 40.99 73.87 1.8 NY - Yonkers ;1918 October 24 0337 1 fe.10 72.98 1.9 VT - SE of Bristol4

|
1978 Octobe r 27 2352 11.51 71.01 1.9 MA - South of Da rtmouth 14

197S October 29 2359 4 3. 914 10.40 2.5 ME - Cresent Lake :1978 October 30 0632 43.97 70.11 1.6 ME - Crosent Lake4

1978 October 31 0316 41.00 70.43 1.9 ME - Cresent Lake4

1978 October 31 0419 43.99 70.12 2.0 ME - Cresent La ke4 4

1979 January 1 0413 43.52 71.63 1.9 NH - SE of Bristol Q230.51979 January 7 0922 41.73 72.57 1.2 Mc CT - Fast of Glastonbury
1979 Janua ry 17 1256 40.33 73.72 2.27 NJ - Of'r Sandy Hook
1979 January 30 1630 40.3? 74.26 3.5 NJ - Cheesequake
1919 January 31 2142 43.38 7 2 . 62: 1.5 Mc VI - tudlow4

1979 Februa ry 2 0226 40.71 74.66 1.9 NJ - Chester
1979 Feb rua ry 11 0121 41.19 73.75 2.0 NY - Nea r Groton Reservoi r
1979 Ma rch 10 0149 40.72 74.50 3.1 NJ - Berna rdsvi l le4

1979 Ap ri l 18 0234 43.95 69.75 V 1.0 Mc ME - Bath4

1979 Ap ri l 23 0005 43.04 71.24 lit-IV 3.1 NH - Candia

1979 May 4 1902 14.09 73.23 1.3 Mc VT - North of Middlebury4

1919 May 15 2212 11.09 73.21 1.4 Mc VT - North of Middlebury44
1979 June 20 1920 11.35 7's.38 -4 NY - Goshen
1919 July 9 05l2 13.39 71.l5 2.4 NH - South of Laconia4 4 4

1979 July 28 2329 43.29 70.4's 3.5 ME - SE of Kennebunkport

1979 September 14 0738 41.58 73.54 2.8 CT - NY Border
1979 October 1 1950 11.65 73.92 - NY - Poughkeepsie4

1979 Novbember 20 0617 42.22 71.04 2.2 MA - Quincy
1979 December 1 16184 41.35 74.36 2.0 NY - Pine Isiano,

1979 December 12 083'4 41.45 72.01 1.2 Mc CT - SE of Norwich
<

.
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Orig Lati- Longi- Inten-
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1979 December 30 1415 41.61 73.72 Ill 2.2 NY - Mt. kisco
1980 January 2 0312 141.62 72.10 1.0 Mc CT - Nea r Norwich
1980 Janua ry 17 1013 41.31 73.93 2.9 fiY - Peekskiii
1980 Februa ry 9 1311 143.56 70.76 2.4 ME - West of Bidderord

i 1980 Februa ry 29 0553 42.48 74.20 3.1 NY - Catskill

1980 Ma rch 2 115ft #0.21 75.08 2.8 PA - Abington4

1980 Ma rch 5 1706 40.17 75.07 3.5 PA - Abington
10.18 75.07 3.1 PA - Abington1980 Ma rch 5 1720 4

10.15 75.09 3.7 PA - Abington1980 Ma rch 11 0600 4

1980 Ma rch 11 1616 10.25 74.99 2.8 PA - Abington4

80.97 75.02 2.8 NJ - Ha inesburg1980 Ma rch 25 18514 4

1980 Aprii 1 0148 43.884 71.40 2.0 Nlt - NE or Squam Lake4

1980 Ap r i l 5 1149 39.83 74.05 2.9 NJ - South of Seaside
1980 Apri1 7 0936 83.13 72.22 2.7 Nil - West of liighland Lake4

' 1980 Ap ri l 25 0023 41.35 74.37 2.4 NY - Florida

1980 May 2 1523 40.16 74.99 2.8 PA - Langhorne (Abington)
1980 May 2 1902 40.214 75.03 3.0 PA - Jamison (Abington)
1980 May 7 0432 141.02 73.87 2.6 NY - Ardsley Q230.5

| 1980 May 12 0138 41.28 714. 1 4 2.f4 NY - Ha r ri ma n
71.37 2.6 NY - Florida1980 May 20 2133 41.35 4

i

1980 May 21 1922 43.01 72. f40 1.6 Nil - NW of Keene
1980 June 6 1315 43.56 75.23 IV 3.5 NY - Boonviile
1980 June 29 0325 41.61 72.12 1.5 GT - N of Norwich
1980 June 29 0329 41.46 72.09 1.8 CT - N or Norwich' 1980 June 30 21084 44.13 72.59 1.9 VT - S or Montpelier

1980 July 28 09343 41.52 72.845 0.8 Mc CT - Moodus
I0.43 74.15 3.1 NJ - Keyport1980 August 2 1721 4

1980 August 3 0019 40.6 71.0 2.2 MA - S of Ma rtha's Vineya rd
1980 August 11 1454 43.54 75 16 3.3 NY - Boonville
1980 August 30 0919 39.816 74.86 3.0 NJ - Medi'o rd

1980 September 4 0430 41.11 73.78 3.2 NY - Thornwood
1980 September 5 2359 41.67 72.25 1.8 CT - SW of Wi1Iimantic
1980 September 21 2052 43.63 74.02 3.2 NY - Bakers Mills
1980 September 27 0048 861.54 73.69 2.5 NY - Paw l i ng
1980 September 28 2220 43.77 74.12 3.0 NY - SE or Blue Mountain Lake

Amendment 3 16 of 22 August 1983
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MNPS-3 FSAR

TABLE 2.5.2-3 (Cont)

Orig Lati- Longi- Inten-
Time tude tudo sity Magni- Coog raph i ca l Moment

Year Date (UTC) (dea N) (den W) (MMI lude** tocation idyne cm)
_

1980 October 14 0819 43.87 74.47 1.0 NY - Blue Mountain Lake
1980 October 15 1702 41.25 73.88 1.5 NY - W or Croton Reservoi r
1980 October 24 1727 41.32 72.81 2.8 CT - NE of New Haven
1980 October 25 0041* 41.33 72.88 2.7 CT - NE or New Haven

f3.66 71.36 2.7 NH - Northern Lake Winnipesaukee1980 November 5 2240 4

1980 November 14 1502 42.0 71.3 1.6 MA - N of North Attleboro
1980 November 15 1723 41.37 71.01 1.6 MA - W of Cuttyhunk Island

12.62 71.39 2.5 MA - S of Lowell1980 November 23 0039 4

11.31 73.91 2.3 NY - Annsville ( Peekskill)1980 December 12 23014 4

1980 December 25 1658 44.10 72.09 2.5 VT - NW of Newbury

1981 January is 0917 43.89 70.01 2.6 HE - N of Brunswick
1981 februa ry 9 0314 43.22 71.58 1.9 NH - NW of Concord

1 0. 914 74.36 2.0 NJ - Boonton1981 Ma rch 19 0851 4

1981 Ap ri l 4 0924 41.59 71.21 2.7 RI - Portsmouth
1981 May 18 0722 41.10 74.20 2.1 NJ - Ramsey

1981 June 21 0504 41.07 784. 5 9 1.8 NJ - Denville
1981 June 28 2242 43.57 71.55 Ill 3.1 Nil - W or Laconia Q230.5

10.2 75.0 1.8 PA - NE of Philadelphia1981 July 31 1551 4

1981 August 4 0201 41.54 72.47 til 2.2 CT - N or Moodus
1981 August 10 2306 4'4.07 73.54 2.2 NY - Minoviile

1981 August 11 0'424 144.08 73.55 1.5 NY - Mineville
1981 August 13 1558 41.13 70.61 1.8 Mc MA - S of Ma rtha's Vineya rd
1981 August 17 0151 41.42 72.73 0.8 Mc C1 - NE of New flaven
1981 August 18 0025 42.32 74.27 1.8 NY - Windham
1981 August 20 1600 40.3 75.1 2.1 -

1981 August 21 1629 43.87 74.45 >1 NY - Blue Mountain Lake
'

1981 August 21 0522 43.60 74.09 1.6 NY - Bakers Miiis
1981 August 28 1550 44.08 73.52 1.7 NY - Mineville
1981 August 28 2243 44.10 73.51 1.8 NY - Mineville
1981 August 30 1511 43.47 70.11 2.4 ME - SE of Portland

1981 September 2 1825 40.33 71.95 1.9 NY - SE or Long Island
1981 September 4 0659 43.33 71.69 1.9 Nil - NW of Concord
1981 September 12 0244 81.57 70.61 2.1 MA - falmouth4

1981 September 25 1948 41.6 70.9 2.2 MA - New Bedford
1.7 Mc

1981 October 12 1458 41.5 73.2 2.0 CT - Woodbury

Amendment 3 17 of 22 August 1983
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t MNPS-3 FSAR
j

j TABLE 2.5.2-3 (Cont)

Orig Lati- Longi- Inten-
Time tude tude sity Magni- Geog ra ph i ca l Moment

!| Year Date IUTC) (deo N1 (deo W) (MM) tude** Location (dyne cm)

|
; 1981 October 21 1649 41.1 72.6 3.6 Mc CT - North of Long Island Sound
; 3.8

1981 October 21 2051 41.6 72.6 2.0 Mc CT - W of Moodus*

| 1.9
: 1981 October 27 0027 44.2 71.5 2.1 Mc NH - White Mountains
| 2.3
j 1981 December 13 1655 47.07 73.54 1.0 Mc NY - Rockland Lake
'

1982 January 19 0014 43.5 71.6 4.7 Mc NH - W or Laconia

1982 Janua ry 21 0301 41.4 72.6 0.5 Mc CT - Nea r Haddam
1982 Janua ry 22 0034 43.5 71.6 1.7 Mc NH - W of Laconia

- 1982 Janua ry 27 1643 43.5 71.6 2.8 Mc NW - W of Laconia
1 2.8
; 1982 Janua ry 27 1850 41.9 71.0 2.8 Mc MA - E of Taunton
i 3.0
3 1982 January 27 1937* 41.9 71.0 1.6 Mc MA - E or Taunton
I 1.6
!

1982 January 27 2049* 1:1.9 71.0 1.3 MC MA - E of Taunton
1.5 Q230.5.

; 1982 Janua ry 31 1057 141.5 72.4 0.5 Mc CT - Nea r Moodus
- 1982 February 15 2013 43.1 71.5 1.9 Mc NH - SE of Concord
j 2.1
1 1982 F eb rua ry 16 0605 41.5 72.5 0.5 Mc CT - Nea r Moodus
j 1982 Feb rua ry 17 2112 43.6 71.6 1.7 Mc NH - W of Laconia
. 1.8

! 1982 Fabrua ry 25 0924 41.19 73.07 0.6 Mc CT - E of Bridgeport
! 1.1

1982 Februa ry 26 2204 43.09 71.54 1.9 Nil - S of Concord,

i 1982 Ma rch 5 0215 43.3 71.6 1.5 Mc NH - Nea r Concord
] 1.6

1

1982 Ma rch 10 1037 41.09 73.54 1.5 Mc NY - Rockland Lake i
,

| 1982 Ma rch 10 2016 42.4 76.4 3.0 Mc NY - SE or Othaca !

- 2.7

1982 Ma rch 12 2204 43.5 71.6 2.3 Mc NH - W of Laconia
2.4 .

i 1982 Ma rch 15 0359 44.1 73.5 2.2 Mc NY - Southern Lake Champlain !
1 2.3
| 1982 Ma rch 17 0647 42.5 71.2 1.9 Mc MA - Burl ington
} 1.7
| 1982 Ma rch 21 1629 41.7 72.5 0.8 Mc CT - E or Manchester
| 1982 Ma rch 22 0109 40.5 73.8 2.1 Mc NY - SW of Long Island

2.3

Amendment 3 18 of 22 August 1983
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; MNPS-3 fSAR

! TABLE 2.5.2-3 (Cont)
i.
I Orig Lati- Longi- Inten-
| Time tude tude sity Magni- Geog raph ica l Moment
j Yeaf Dale IUTC1 (deo N1 (deq W1 (MMI Mude** Location (dyne cm)

j 1982 Ma rch 26 1857 44.52 67.51 2.3 Mc ME - NE of China4

2.3
i 1982 Ma rch 29 0937 40.05 72.85 2.2 Mc NY - South of Long Island
j 2.3

1982 Ap ri l 12 2214 40.1 74.1 2.9 Mc NJ - NE of Toms Rivera

|
k 2.9

, 1982 May 17 13f4 43.9 70.4 2.5 Mc ME - S of Gloucester4

| 2.3
| 1982 May 29 1514 84 2 . 3 72.9 1.7 Mc MA - Knightsvi i 1e Reservoi r

1.9+

4
-

i 1982 May 29 1736 42.5 71.3 1.3 Mc MA - N of Bedford
| 1.7
; 1982 May 30 1734 41.4 72.3 1.6 Mc CT - NW of New London

2.0
1982 June 2 0327 41.45 74.04 1.5 Mc NY - New Paltz
1982 June 12 1926 42.17 74.36 2.5 Mc NY - Roxbury
1982 June 15 1905 42.5 70.9 1.9 MA - Swampscott

,

1982 June 17 0802 41.5 72.5 2.0 Mc CT - Nea r Moodus
2.2

j| 1982 July 8 0056 42.76 73.5 1.9 Mc NY - E of T roy
2.1

j 1982 July 8 0352 44.68 68.28 2.2 Mc ME - NE of f ranklin
2.14

41.68 68.29 1.8 Mc ME - E of Graham Lake Q230.5j 1982 July 19 1936 4

2.0
1982 July 22 20.49 41.05 74.06 1.4 Mc NJ - Ramsey

i
1 1982 July 23 0552 41.5 72.47 2.5 Mc CT - Nea r Moodus
i 1982 August 4 1552 41.2 75.6 3.4 Mc PA - Eastern PA
' 2.9
| 1982 August 4 2133 43.0 71.6 1.8 Mc NH - NW of Manchester
I 2.0 I

i 1982 August 9 0951 I2.40 73.75 1.7 Mc NY - NE of Hudson4

d 1.9
i 1982 August 9 1505 843.6 72.0 1.9 Mc NH - N of New London
j 2.4
.

j 1982 August 12 1659 43.5 71.9 2.5 Mc NH - W of Danbury
2.7j

1982 August 14 0528 42.4 73.8 1.6 Mc NY - S of Albany;

1.8
1982 August 16 0426 42.59 71.36 1.5 Mc MA - S of Lowell
1982 August 18 0430 41.08 74.07 1.9 NY - Suffern
1982 August 30 0147 43.4 71.6 2.0 Mc NH - W of Laconia

1

i Amendment 3 19 of 22 August 1983
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I MNPS-3 FSAR

TABLE 2.5.2-3 (Cont)
.

|
; Orig Lati- Longi- Inten-

*

j Time tude tude sity Magni- Geog ra ph ica l Moment
j Yea r Date (UTC) Ldeo N) (deo W1 (MM) tude** Location (dyne cm)
:

I 1982 August 30 2205 43.0 75.4 2.5 Mc NY - SW of Utica
j 1982 August 31 1016 43.2 74.3 2.8 Mc NY - NW of Sacandaga Reservoi r
1 3.0
1 1982 September 11 0528 43.5 71.5 1.6 Mc NH - W of Laconia
j 1.9
i 1982 September 12 0026 41.9 73.9 2.0 Mc NY - E of Kingston

1982 September 14 2233 44.3 71.86 2.3 Mc Nil - W of F ra ncon i a

j 1982 September 14 2337* 44.3 71.87 2.1 Mc NH - W of Franconia !
1982 September 21 2131 44.32 71.88 2.0 Mc Nil - NW of Franconia i

1982 September 28 1444 41.5 72.5 -0.5 Mc CT - Nea r Moodus
1 1982 September 28 1457 41.5 72.5 -1.3 Mc CT - Nea r Moodus

1982 September 28 2224 43.11 73.08 2.2 Mc VT - Manchester
; 2.1
+

$ 1982 September 29 0415 41.51 72.47 0.7 Mc CT - Nea r Moodus
t 1982 September 29 2203 44.32 71.87 1.9 Mc VT - SE or St. Johnsbury [
! 1982*** October T 0357 42.3 72.7 1.9 Mc MA - Northampton
i 1982*** October 10 0945 is2.6 73.T 1.8 Mc NY - Albany
} 1982*** October 23 0510 48 . 1 73.5 1.7 Mc NY - Witherben8

i Q230.51982*** October 27 2027 42.71 70.1 2.9 Mc MA - Off Cape Ann

i 1982*** October 28 0220* 42.75 70.18 2.8 Mc MA - Off Cape Ann
1 2.3 Mc
] 2.2 Mc
! 1982*** November 1 0351 42.71 70.11 2.4 Mc MA - Off Cape Ann
I 2.6
j 1982*** November 1 0438 42.68 70.14 2.1 Mc MA - Off Cape Ann

2.24

] 1982*** November 1 0625 42.06 70.50 2.2 Mc MA - NE of Plymouth
1 2.3
t

! 1982*** November 6 0350 41.79 71.56 1.8 Mc RI - W of Providence
1982*** November 6 0352* 1.0 Mc Rt - W of Providence

'

1 1982*** November 6 0353* 1.6 Mc Hi - W of Providence
4 1982*** November 6 0832 41.16 70.57 1.8 Mc MA - SSE of Ma rtha 's Vineya rd
i 1.6
4 1982*** November 9 0342 42.51 72.2 2.2 Mc MA - S of Athol
1 2.4
1

4

1

i

] AmendPPet 3 20 of 22 August 1983

:



. _ _ _ _ . _ . _ . - . _ . . _ - . . _. .- _ _ _ . _ _ . _ _ ._ _ m .. . _ . , _ _ _ _ _ _ _ _ , . _ _ _ . . _ . . _ - _ _ . _ _ _ _ _ _ _ . __

!

MNPS-3 FSAR

TABLE 2.5.2-3 ( Cont)
l

! Orig Lati- Longi- Inten-
! Time tude tude sity Magni- Geog ra ph i ca l Moment

Year Date IUTC) (dea N.1 {deo W) (MM) tude** Location (dyne cmj

1982*** November 11 0552 41.52 72.45 -0.9 Mc CT - Nea r Moodus .'
I

1982*** November 21 0113 43.16 72.12 1.5 Mc NH - NW of Highland Lake*

] 1.7
i 1982*** December 1 2252 43.6 71.5 3.0 Mc NH - W of Laconia
j 2.9
. 1982*** December 1 2305* 43.6 71.5 2.1 Mc NH - W of Laconia
i 2.2

1982*** December 2 2036 44.2 71.4 1.4 Mc NH - S of Franconia
I

1982*** December 3 0258' 43.66 71.61 1.8 Mc NH - NW of Laconia
i 1982*** December 3 0300* 43.62 71.56 1.7 Mc NH - NW of Laconia

j-
1982*** December 3 1941 44.17 71.61 1.8 Mc NH - White Mountains
1982*** December 6 2336 43.60 71.52 2.2 Mc NH - NW of Lacenia

2.0;

1982*** December 13 1520 42.59 74.06 2.4 Mc NY - W of Albany
! 2.2
!

1982*** December 13 1552 42.54 74.09 -1.7 Mc NY - W of Albany
3' 1982*** December 13 1552 42.58 74.05 2.2 Mc NY - W of Albany
1 2.2
'

1982*** December 20 1019 41.5 72.5 0.5 Mc CT - Moodus
1982*** December 21 1650 41.26 73.6 1.7 Mc NY - E of Katonah
1982*** December 23 1931 42.1 71.7 1.0 Mc MA - Whitinsville Q230.5

1982*** December 30 1920 42.2 73.8 NY - Nea r Hudson
1983*** Jaruary 27 2110 41.54 72.47 -0.5 Mc CT - Nea r Moodus

] 1983*** Janua ry 29 0135 42.54 71.34 1.8 Mc MA - Mayna rd

1 1983*** Feb rua ry 2 1300 41.56 71.44 2.2 Mc Rt - NW of Newport
1 2.2

1983*** Februa ry 2 1520 43.3 71.9 1.9 Mc VT - E of St. Johnsbu ry '

l 1983*** Feb rua ry 3 1526 41.57 72.37 -0.1 Mc CT - Nea r Moodus
1983*** Februa ry 8 1110 43.23 72.0 1.7 Mc NH - W of Concord

2.04

i 1983*** Februa ry 9 2224 42.52 72.23 1.7 Mc MA - NE of Quabbin Reservoi r
5 2.0
! 1983*** Februa ry 16 1619 44.03 71.37 2.0 Mc NH - White Mountains
j 1983*** February 19 0545 40.6 74.5 2.6 Mc NJ - W of New Brunswick
,

}
! .

1

l
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TABLE 2.5.2-3 (Cont)

Orig Lati- Longi- Inten- [
Time tude tude sity Magni- Geog ra ph ica l Moment i

Year Dale (UTC) (deq N) (deo W1 (MM) tude** Location (dyne cm)

1983*** Februa ry 21 2113 39.9 73.0 2.8 Mc NY - South of Long Island
2.6

1983*** Februa ry 25 0230 41.6 71.0 1.6 Mc MA - SW of New Bedford'

1 1.8
1983*** February 26 1959 41.6 73.7 3.0 Mc NY - SE of Poughkeepsie

2.9
1983*** Februa ry 26 2016* 41.6 73.5 0.7 Mc NY - SE of Poughkeepsie

13.67 71.31 2.8 Mc Nil - Lake Winniposaukee1983*** Ma rch 13 1303 4

2.9

13.45 70.88 1.8 Mc ME - West of Sanford1983*** Ma rch 14 0648 4

1.9
1983*** th e ch 214 1427 42.96 71.71 2.9 Mc NIf - W of Manchester

2.9
0115 41.09 73.57 1.0 Mc NY - Ossining1983*** Ma rch 27 44

1983*** March 31 1721 42.9 73.9 2.0 Mc NY - NW of Schenectady
13.9 71.55 1.4 Mc Nil - NW of Center Sandwich1983*** April 3 0526 4

11.11 73.53 1.14 Mc CT - NE of Stamford1983*** Apri1 5 0107 4

0120 414.29 71.94 1.14 Mc nil - NE of Monroe1983*** Ap ri I 6 4

1983*** April 7 20314 41.67 73.67 1.6 Mc NY - SE of Poughkeepsie
1983*** Apri1 25 1007 40.2 73.82 2.0 Mc NY - S of Long isIand4

11.53 73.614 1,4 Mc NY - Nea r Pa tterson Q230.51983*** April 26 1936 4

1983*** April 27 0158 41.47 72.58 - 0 .14 Mc GT - SW of Moodus
1983*** April 29 0322 41.61 72.514 1.3 Mc CT - Nea r Ea st flampton

1.9
1983*** Ap ri l 29 1734 42 71.1 1.4 Mc MA - S of Brockton

1.4
1983*** Ap ri l 30 1638 42 71.1 1.6 Mc MA - S of Brockton

1.8

1983*** April 30 1640 42 71.1 1.4 Mc MA - S of Brockton
1.5

1983*** May 23 0836 4i.3 70.5 1.5 Mc MA - S of Ma rtha 's Vineya rd
1.7

NOTES:

* Afterthocks
** Magnitude is Nuttti Magnitude (Mn) uniess noted by (Mc) - Coda Magnitude

*** Data for ea rthquakes a f ter September 30, 1981, a re preliminary ( f rom the Weston Observatory Network) and
unpublished as of June 1, 1983.

Amendment 3 22 of 22 August 1983
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i TABLE 2.5.2-4 ,

LIST Of EARTHQUAKES WITHIN THE 50-MILE RADIUS
i

!
; Lati- Longi-

Time tude tude intensity
Year Date (UTC) (deo N) (deo W1 (MMI Maanitude** Location

j 1568 41.5 72.5 VII CT - Moodus - E. Haddam ,

| 1574 41.5 72.5 VI CT - Moodus - E. Had i
(
j 1584 41.5 72.5 V CT - Moodus - E. Hat am
4

j 1592 41.5 72.5 V CT - Moodus - E. Haddam i

+

1766 Aug 25 41.5 71.3 IV Rt - Newport

f 1791 May 16 1300 41.5 72.5 IV CT - Moodus - E. Haddam

| 1792 Oct 24 0600* 41.5 72.5 IV CT - Moodus - E. Haddam

i

1793 Jan 11 1300* 41.5 72.5 IV CT - Moodus - E. Haddam

1793 Jul 06 1100* 41.5 72.5 IV CT - Moodus - E. Haddam

1793 Ma r 06 1900* 41.5 72.5 IV CT - Moodus - E. Haddam Q230.5

j 1794 Ma r 07 0400* 41.5 72.5 IV CT - Moodus - E. Haddam

i
1794 Ma r 09 1900* 41.5 72.5 IV CT - Moodus - E. Haddam+

1
1 1794 Ma r 10 0400* 41.5 72.5 IV .CT - Moodus - E.'Haddam

; 1827 Aug 23 41.4 72.7 IV CT - NW of New London

1837 Ap r 12 41.7 72.7 V C T - Ha rt fo rd'

1840 Aug 09 2030 41.5 72.9 V CT - Ha rtford

1852 Jan 10 1140 41.2 71.4 IV R1 - Off Coast4

i

1 1856 Ma r 13 0300 41.4 72.6 IV CT - Haddam
]

j 1857 Jul 01 0345 41.5 72.5 IV CT - Haddam - Moodus -

4

4 1857 Jun 27 41.4 72.8 IV CT - North Haven

] 1858 Jul 01 0%5 41.3 73.0 IV CT - New Haven
;

1860 feb 03 0100 41.5 72 5 IV CT - Moodus - E. Haddam
!
I 1883 Feb 28 0330 41.5 71.3 V RI - Newport

Amendment 3 1 of 5 August 1983
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MNPS-3 FSAR

TABLE 2.5.2-4 (Cont)

Lati- Longi-
Time tude tude Intensity

Year Date (UTC) (deq N1 (den W) (MM) Maonitude** Location

1886 Sep 05 41.5 72.5 IV CT - Moodus - E. Haddam

1894 Ap r 10 AM 41.6 72.5 IV CT - Moodus - E. Haddam

1897 Sep 05 41.5 72.5 IV CT - Moodus - E. Haddam

1899 May 17 0115 41.6 72.6 V CT - Moodus - E. Itaddam

81.5 71.3 IV RI - Newport1905 Nov 26 0030 4 .

1906 May 08 1330 41.5 72.5 IV CT - Moodus - E. Iladda m

1917 Feb 16 0900 41.5 72.5 IV CT - Moodus - E. Haddam

I1.5 72.5 IV CT - Moodus - E. Haddam1925 Oct 30 AM 4

11.7 72.24 V CT - No. of Hebron1925 Nov 114 1304 4

1925 Nov 16 0620 41.8 72.7 IV CT - Ha rtfo rd
Q230.5

1926 Jan 04 41.6 71.8 IV CT - Voluntown

1927 Ma r 30 PM 41.7 72.8 IV CT - New Britain

1928 Jan 13 1950 41.2 71.6 IV RI - Block Island

19314 Jan 30 1030 41.8 72.6 IV CT - So, Windsor

11.8 72.14 IV CI - Manchester1937 Jul 27 0910 4

| 197144 Dec 114 031f4 41.6 72.8 IV CT - Meriden

1 1. ls 71.8 IV RI - Westerly1988 May is 0223 44

1949 Apr 17 0015 41.6 71.5 IV RI - N. Kingston

1951 Jan 26 0327 41.5 72.5 IV CT - Moodus - E. Haddam

f 1. 5 71.5 IV 4.6 RI - Kingston19 Jun 10 1720 4

1965 Dec 08 0302 41.7 71.4 IV RI - Warwick

1967 feb 02 1310 41.4 71.f4 V 2.4 RI - Na rragansett Bay
4

1968 Nov 03 0833 41.14 72.5 V CI - Moodus - E. Haddam

1974 Oct 01 0636 41.7 71.6 2.5 RI - W. Wa rw i c k

Amendment 3 2 of 5 August 1983
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TABLE 2.5.2-4 (Cont)

Lati- Longi-
Time tude tude intensity

Year Date (UTCJ [deo N) ideq Wj [MM) Maanitude** L_oca t i o_n

1975 Aug 26 2218 41.2 71.2 2.1 RI - Sound

1976 Feb 06 0915 41.7 72.2 1.9 CT - Mansfield

1976 Ma r 06 0829 41.6 71.2 V 2.9 RI - Portsmouth

1976 Ma r 11 0335* 41.6 71.3 1.8 RI - Portsmouth

1976 Apr 06 2105 41.5 72.5 1.8 CT- E. Haddam

1976 Apr 30 1905 41.5 72.5 1.8 CT - E. liaddam

1976 Apr 30 2040 41.5 72.5 1.9 CI - E. Iladdam

19 Dec 17 1030 41.5 72.1 Il 2.2 CT - No. of Ga les ferry

1977 Feb 07 0256 41.6 72.4 2.1 CT - Ma rlborough

1977 Ma r 07 0944 41.6 72.4 1.8 CT - Ma rlborou9h
*

1977 Nov 16 0255 41.0 71.5 2.2 NY - Montauk Pt.

1978 Ap r 26 0934 41.35 71.61 1.7 R1 - Block Island Sound

1978 Jun 04 2323 39.81 71.67 2.1 Ri - Continental Shelf

1978 Jul 26 0417 40.40 71.11 2.8 Ri - Continental Shelf

1978 Jul 28 1444 40.58 70.91 2.4 RI - Contenental Shelf

1978 Aug 10 1212 40.46 71.13 3.5 R1 - Continentcl Shelf

1978 Sept 03 1241 41.36 71.37 2.8 R1 - Rhode island Sound

1979 Jan 07 0922 41.73 72.57 1.2 (Mc) CT - E. Clastonbury

19 Dec 12 0834 41.45 72.01 1.2 (Mc) CI - SE of Norwich

1980 Jan 02 0312 41.62 72.10 1.0 (Mc) CT - Nea r Norwich

1980 Jun 29 0325 41.61 72.12 1.5 CT - I.o. of Norwich

1920 Jun 29 0329 41.46 72.09 1.8 CT - No. of Norwich

1980 Jul 28 0943 41.52 72.45 0.8 (Mc) CT - Moodus

1980 Sep 05 2359 41.69 72.25 1.8 CT - SW of Wiliimantic

Amendment 3 3 of 5 August 1983
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:
j TABLE 2.5.2-4 (Cont)
i

Lati- Longi-

| Time tude tude intensity
Year Date (UTC) (dea N) (den W) (MM) Maanitude** Location

,

j 1980 Oct 24 1727 41.32 72.87 11I 2.8 CT - NE of New Haven

j 1980 Oct 25 0041* 41.33 72.88 111 2.7 CT - NE of New Haven

1981 Apr 04 0924 41.59 71.21 1II 2.7 R1 - Portsmouth
1

| 1981 Aug 04 0201 41.54 72.47 fIl 2.1 (Mc) CT - No. of Moodus i

1981 Aug 17 0151 41.42 72.73 Ill 0.8 (Mc) CT - NE of New Haven

1981 Oct 21 1649 41.1 72.6 111 3.6 (Mc) CT - N. Long Island Sound
3.8

1 1981 Oct 21 2051 41.6 72.6 lil 2.0 (Mc) CT - W. of Moodus
4 1.9

1982 Jan 21 0301 41.4 72.6 til 0.5 (Mc) CT - Nea r Haddam
,

i

|
1982 Jan 31 1057 41.5 72.4 Ill 0.5 (Mc) CT - Nea r Haddam

1982 Feb 16 0605 41.5 72.5 Ill 0.5 (Mc) CT - Nea r Moodus Q230.5
!

| 1982 Feb 25 0924 41.19 73.09 til 0.6 (Mc) CT - E. of Bridgeport
1.1

,

1982 Ma r 21 1629 41.7 72.5 Ill 0.8 (Mc) CT - E of Manchester

} 1982 May 30 1734 41.4 72.3 III 1.6 (Mc) CT - NW of New London
2.0

1982 Jun 17 0802 41.5 72.5 til 2.0 (Mc) CT - Nea r Moodus
i 2.2

>

1982 Jul 23 0552 41.5 72.47 Ill 2.5 (Mc) CT - Nea r Moodus

1982 Sep 28 1444 41.5 72.5 lli -0.5 (Mc) Ct - Nea r Moodus

}
1982 Sep 28 1457 41.5 72.5 Ill -1,3 (Mc) CT - Nea r Moodus

]

) 19 Sep 29 0415 41.51 72.47 111 0.7 (Mc) CT - Nea r Moodus

f 1982 Nov 06 0350 41.79 71.56 Ill 1.8 (Mc) R1 - W of Providence

1982 Nov 06 0352* 41.79 71.56 111 1.0 (Mc) RI . - W of Providence

| 1982 Nov 06 0353* 41.79 71.56 1.6 (MC) Ri - W of Providence

J

l
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1

I TABLE 2.5.2-4 (Cont)
$

! Lati- Longi-

! Time tude tude Intensity

j Year Date (UTC) (deo N) (dea W1 (MM) Maanitude** Location

I 1982 Nov 11 0552 41.52 72.45 -0.9 (Mc) CT - Nea r Moodus

a 1982 Dec 20 1019 41.5 72.5 0.5 (Mc) CT - Nea r Moodus
1

1983 Jan 27 2110 41.54 72.47 0.5 (Mc) CT - Nea r Moodus
Q230.5

1983 Feb 02 1300 41.56 71.44 2.2 (Mc) RI - NW or Newport
.

2.2
!

| 1983 Feb 03 1526 41.57 72.37 -0.1 (Mc) CT - Nea r Moodus
1

1983 Apr 27 0158 41.49 72.58 -0.4 (Mc) CT - SW or Moodus'

1

I 1983 Apr 29 0322 41.61 72.54 1.3 (Mc) CT - Hea r E. Hampton
1.9

) NOTES:

#Artershocks
,' ## Magnitude is Nuttii Magnitude (Mn) unless noted by (Mc) - Coda Magnitude

:
.

1

!
;

1

l
:
?

I.

1

<

1
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2.5.3 SURFACE FAULTING
4

None of the published geology maps show faults in the vicinity of the4

site. Figure 2.5.1-13 shows a composite bedrock geologic map for the
,

i area surrounding the site. The closest mapped fault to the site is
in the Uncasville quadrangle, 10.5 miles northeast of the Millstone

,

site (Goldsmith 1967a). Faulting has also been observed in the
Clinton quadrangle, approximately 17 miles west of the site, and in
the Moodus and Colchester quadrangles, approximately 15 miles north
of the site (Lundgren et al 1971; Lundgren and Thurrell 1973). These"

faults are all believed to be high-angle faults related to extension
tectonics of Late Triassic-Jurassic time (Lundgren et al 1971;

,

; Lundgren and Thurrell 1973; Goldsmith 1973).

Sixty-two faults were found during the mapping of the rock excavation
for Millstone 3 between July 1979 and July 1982. Forty of the faults'

; have apparent displacements equal to or less than one foot with the
remaining faults exhibiting apparent displacements greater than one'

foot. The extent of the areas mapped shows eleven separate fault
zones with numerous minor associated faults. Figure 2.5.1-18 shows

,

the general location of these faults. Table 2.5.3-1 lists the faults
mapped at the site and provides a reference for those faults 231.3discussed in previous reports (NNEco. 1975: 1976; 1977; 1982).

Samples from the gouge zone of faults T-2, T-3, 1541, and 2819 were
taken at final excavation grade in the containment structure and

; discharge tunnel excavations. Petrographic analyses, x-ray

i- diffraction studies, and potassium-argon . radiometric dating were
! performed on these samples. X-ray diffraction studies were performed
! on material from faults 1940, 2282, 2339, and 2781 which indicated

that the material was not suitable for age dating. The results of

these tests are discussed in detail in Section 2.5.3.2. Table
2.5.3-2 describes the samples and shows the tests performed. The
analyses and tests show excellent agreement with previous studies
performed at the site (NNECo. 1975; 1976; 1977).;

2.5.3.1 Geologic Conditions of the Site
,

i *

Section 2.5.1.2 discusses the stratigraphy, structural geology, and
geologic history of the site area in detail. The bedrock geologic

section of the site area and the tectonic setting of-
|

map and cross
eastern Connecticut are shown on Figures 2.5.1-13 and 2.5.1-14,'

respectively.

| 2.5.3.2 Evidence of Fault Offset
!

{ The published geologic maps which include the site area do not
i indicate the presence of faulting. A study of LANDSAT photographs
i- (Figure 2.5.1-9) of southern New England identifies 72 lineaments

greater than 10 miles long. None falls within the 5-mile radius of
the site. Figure 2.5.1-10 shows the lineaments and

i Section 2.5.1.1.4.4 discusses them.
I
r

*

Amendment 3 2.5.3-1 August 1983
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A number of small faults were uncovered at the site during excavation
and were mapped in detail. The larger faults were observed and
mapped both at top of rock and at final excavation grade. One fault
(508) (NNEco. 1975) was mapped at top of rock and not observed at231*3
final grade; others found at final grade were not observed at the
rock surface. Figure 2.5.1-18 shows all of the faults uncovered
during the mapping at the site. The larger faults exhibiting
brecciated and silicified zones are identified by "T" on this figure
and throughout this report. Figure 2.5.1-18 identifies the smaller
faults by numbers.

Eleven fault zones (T-1, T-2, T-3, 18, 471-1541, 1599, 1940, 2250,
2282-2295, 2339-2347, and 2380) have been found in the main site area
and pumphouse excavations. Figure 2.5.1-18 also shows the remaining
ancillary faults. Two of the smaller faults, 508 and 368, terminate
within the limits of the main site excavation. Fault 508 is the only
fault that was mapped at top of rock that was not noted at final
grade. The other faults extend beyond the boundary of the excavation
at least in one direction. Fault 1541 in the auxiliary building was
mapped as fault 461 in the containment excavation. Displacement
along this fault dies out before intersecting the southwestern wall
of the containment.

Most of the faults trend to the north and dip at high angles either
to the east or to the west. Table 2.5.3-1 lists their
characteristics. Slickenside information (Figure 2.5.1-17) indicates
that the sense of movement was in an east-west direction (dip slip).
Slickenside information in the T-2, T-3, and 2339 fault zones
indicates that the motion along the fault was oblique. Exposures of
the faults (T-2, 18, and 1541) in the excavation walls indicate that
they are normal (gravity) faults. Therefore, the oblique motion
along the larger faults has a greater dip slip component.

Two of the larger faults, T-2 and T-3, were previously studied in
detail immediately after their discovery during the mapping of the
bedrock surface (NNEco. 1975). Figures 2.5.3-1 through 2.5.3-3 show
the detailed maps of these faults at final excavation grade. Both
faults are characterized by a zone of gouge, breccia, microbreccia,
and cataclasite derived from the Monson Gneiss and igneous rocks

|
which intrude the Monson Gneiss. Hydrothermal fluids have permeated
the gouge zones of these faults. Free-growing crystalline quartz was'

found in the T-2 zone, and drusy quartz coated the fracture surfaces
and vugs in the breccias and cataclasite of the T-3 fault zone.

| Drusy quartz was also found in open cavities adjacent to T-2.
|

The brecciated zone of T-2 varies in thickness from 4 to 6 inches.
However, in some areas the zone widens to 1.5 feet, and in others
narrows to a single, nearly clean fracture. For the most part, the

l breccia is partially to completely rehealed. The clay gouge varies
in thickness along the fault zone although it rarely exceeds
1.0 inch. The T-3 brecciated zone is similar to that of T-2, except

in dimensions. The fault zone varies in thickness from 6 inches to
2 feet, and the clay gouge typically forms a thin, 0.5 to 2 inch,
continuous seam. It is occasionally found as a thin filling between

Amendment.3 2.5.3-2 August 1983
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brecciated blocks. Both zones are moderately to severely weathered
,

with much of the area stained by iron oxide.

Fault T-2 trends N15W, dips at 70 degrees to the east, and is located
on the eastern side of the containment excavation. The geologic maps
of the walls of the containment and of the discharge tunnel,
Figures 2.5.4-11 through 2.5.4-14 and 2.5.4-3 through 2.5.4-5, 231.3
respectively, show a section across the fault in four locations. The
largest fault at the site, T-3, lies on the western edge of the rock

. exposure in the excavation. T-3 strikes N28W and dips 70 degrees to
the east.

Table 2.5.3-1 shows the apparent displacements of the faults in the
horizontal plane and lists the calculated displacements, determined
from the offset pegmatite veins and from slickenside information.
The eastern blocks of T-3, T-2, 1599, and most of the faults in the
pumphouse appear to be downthrown relative to the western block,

|231.3whereas with faults T-1, 18, 461-1541, 368, 2251, and 2426, the
western block appears to have been downthrown relative to the eastern
block. A complex irregular pegmatitic intrusion has obscured the
contacts in the vicinity of faults 2250 and 2282 making it impossible
to determine the sense of development.

Fault 1940 shows low-angle thrust displacement of between 1.0 and 2.0
inches toward the northeast. The southwest dipping fault zone
consists of a zone of weathered and fractured rock and clay varying

from less than 1.0 inch to about 10 inches thick. The fault ends at
joint 198 but is paralleled by a similar zone about 3 feet below it.
This parallel zone crosses joint 198 but ends at- fault T-2 in a
southwesterly direction. Projection of 1940 updip places the
intersection of the fault with the rock surface in the vicinity of
the demineralized water storage tank. Geologic mapping of this area
did not reveal the trace of the fault at the surface. Hydrothermal
activity along the fault is evident by the presence of smectite clay
in the gouge which is probably related to the same period of
hydrothermal activity shown in the high angle faults at the site.

Four separate fault zones were uncovered in the pumphouse excavation
(2250, 2282, 2330 plus 2347, and 2380) with smaller faults splaying |231.3,

from these zones, as shown by Figures 2.5.1-18 and 2.5.4-8. These
4

| faults are similar in trend, fault zone composition, and amount and
! type of displacement to those faults uncovered in the main

excavation. The shear zones of the faults in the pumphouse were
characterized by hydrothermal quartz. Clay gouge was generally
restricted to very thin coatings on fracture surfaces.

Four other faults (2781, 2817, 2818, and 2819) were found in the 231.3,

discharge tunnel excavation and are included in Figure 2.5.1-18 and'

in Figures 2.5.4-19 through 2.5.4-22. A separate report has been
submitted detailing the investigation of these faults (NNECo. 1982).

Fault 2781 dips 45 degrees to the west and shows reverse displacement
of a biotite seam of 2.5 inches. Clay from the 0- to 4-inch thick
fault zone was found unsuitable for age dating. Till and outwash

,
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4

directly overlying the fault was examined and found to be not
:

disturbed. The largest fault uncovered in this portion of the
discharge tunnel consists of three related faults, numbers 2817,

and 2819. Offset of pegmatite veins up to 1.5 feet were
231.3 | 2818,observed across 2817 and 2818, whereas no continuity could be

determined across 2819 in the width of the excavation. Fault gouge
material from 2819 produced a K/Ar age date of 142 million 6 million;

years. The zone was filled with undisturbed drusy quartz and also
showed no disruption of overlying stratified and unstratified glacial

231.3 deposits. Faults 2894 and 2899 (NNECo. 1982) show 4-inch and
0.5-inch displacements, respectively, on very narrow fault zones.
Displacements on both faults were observed to end within the
excavation.

7

2.5.3.2.1 Petrographic Analysis

Six samples were taken from the T-2 and 13 fault zones at final
excavation grade to determine the geologic history of the faulting.
Figures 2.5.3-1 through 2.5.3-3 show the location of these samples.

,

Table 2.5.3-2 lists the samples and gives a general description of
each.

Appendix 2.5B includes a report on the petrographic analyses
' #

performed by Dr. Reinhard A. Wobus of Williams College, Williamstown,
Massachusetts. The work described herein supplements previous
studies performed on these faults (NNECo. 1975) from samples taken at
the bedrock surface.

Petrographic analyses of the samples indicate that the fault zones
have undergone at least one period of deformation, and possibly more.
The cataclasite samples (2F, SF, 6F, 9F, and 11F) consist mainly of a
very fine-grained matrix of subbsdral quartz prisms. For the most

] part, these prisms exhibit no preferred orientation. Chlorite is
; also common in the matrix, along with some plumose muscovite. The

; remainder of the cataclasite is made up of quartz, plagioclase, and

{ mica fragments. The fragments indicate that large pieces have
'

! undergone some deformation. The quartz crystals are highly strained
and the plagioclase twin lamellae have been deformed. All of the
larger fragments have been altered and chlorite is present between
many of the crystals. Chlorite has replaced the plagioclase in many
places, and, where it has not been replaced, the plagioclase has been
altered to a highly-birefringent clay (Appendix 2.5B).

;;

| Sample 12F is a sample of the Monson Gneiss taken adjacent to the T-3
' fault zone. Hand specimens of the gneiss appear to be sheared. The

analysis indicates that quartz present in the thin section is very
highly strained and that the plagioclase has been altered to highly
birefringent clay. Wobus (Appendix 2.5B) classifies this as an

; altered biotite-quartz-andesine gneiss.
!

The petrographic analysis by Wobus (Appendix 2.5B) indicates that the*

material from the two different fault zones, T-2 and T-3, is similar.
He has classified the material in the zones as Fydrothermally altered

:
a
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and silicified cataclasite. Samples taken from the bedrock surface
mapping also indicate the same results (NNECo. 1975).

The geologic history inferred from the petrographic study is as
follows:

1. Formation of a breccia and cataclasite from faulting of
Monson Gneiss and the pegmatites.

2. The injection of hydrothermal fluids producing a matrix of
subhedral quartz, and altering the original breccia to
produce a highly birefringent clay.

3. Fracturing and granulation of the crystallized quartz
matrix.

4. Continuation of hydrothermal activity resulting in the
development of chlorite and plumose muscovite in the cracks
and fractures.

5. Weathering effects, varying with the degree of

silicification.

2.5.3.2.2 Clay Mineralogy, Fluid Inclusion Analysis, and
Radiometric Dating

samples of the clay gouge in the fault zones were taken at final
excavation grade. Table 2.5.3-2 lists these samples, their location,
and the tests performed. Six samples were analyzed by x-ray

231.3diffraction and radiometrically dated using the potassium-argon

(K/Ar) method. Five of the samples (7F, 10F, 13F, 14F, and 15F) were f
taken from the larger T-2 and T-3 fault zones. Sample IF was taken
from a small fault shown as 1541-461 on Figures 2.5.1-18 and 2.5.4-6.
The locations of the samples taken from the T-2 and T-3 fault zones
are shown on Figures 2.5.3-1 through 2.5.3-3, respectively.

The samples were analyzed to determine their composition by x-ray
diffraction techniques prior to being radiometrically dated.
Dr. R. T. Martin of the Massachusetts Institute of Technology,
Cambridge, Massachusetts performed these analyses. His report is
included as Appendix 2.5C. Prior studies made by Dr. Martin on clay

gouge materials have been reported in detail in Geologic Mapping of
the Bedrock Surface (NNECo. 1975) and Report on Small Fault in
Warehouse 5 - Millstone 2 and Condensate Polishing Facility (NNECo.

1976).

The samples were comprised mainly of quartz and clay. Feldspar is

noted in three of the samples (7F, 13F, and 14F): however, the amount
is small enough to have no effect on the age determined by K/Ar
methods. The clay portion of the gouge consists of smeetite,
chlorite, and illite.

Amendment 3 2.5.3-5 August 1983
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The 1Hd, IM, and 2M polymorphs are the mica polymorphs (illite) of
the clay size fraction. The relative amounts of the polymorphs are
summarized below from Dr. Martin's report (Appendix 2.5C):

1F 7F 10F 13F 14F 15F
2M 0 0.12 0 0 0 0

1M 0 0.13 0.42 0.22 0.20 0.42

1Md 0.17 0.28 0.09 0.24 0.18 0

Complete loss of argon is possible as a result of intense cataclastic
deformation (Sutter 1971). Lyons and Snellenburg (1971) have
previously performed K/Ar dating of illite gouge and have indicated
that the 1Md mica polymorphs are developed at the time of faulting
and are authigenic. The IMd polymorph is a low temperaturc mineral.
Both the IMd and the 1M polymorphs appear to be metastable, even at
low temperatures (Velde 1965). With increasing temperature, the
1Md, 1M, 2M reaction takes place (Yoder and Eugster 1955). The
temperature necessary for the initiation of the reaction from IMd to
IM at low pressures is no greater than 250 C (Velde 1965).

Quartz crystals found in the brecciated zones of T-2 and T-3 at the
bedrock surface were tested to determine their temperature of
formation by Dr. Earl Ingerson of the University of Texas at Austin
(UNEco. 1975). The temperature range for the hydrothermal formation
of these quartz crystals is 118 C to 198 C. This information,

together with Dr. Martin's analysis indicating the relative amounts
of the mica polymorphs, infers that some of the IMd polymorphs may
have reverted to the 1M polymorph. Apparently, the hydrothermal
activity was not intense enough or long enough to complete the
reaction.

The 2M polymorph was noted in only one sample, 7F. Because it
appears in only one sample, it seems unlikely that the 2M polymorph
is caused by the completion of the reaction. The 2M polymorph is
common in most igneous and metamorphic rocks (Velde 1965). Since
both rock types are involved in the faulting at Millstone, the 2M
polymorph in Sample 7F may be a contaminant from the country rock,
and the date obtained may be slightly older than the actual faulting.
Sample 7F yielded the oldest date of all samples of fault gouge
tested from Millstone.

Geochron Laboratories, Cambridge, Massachusetts, dated the samples
analyzed by Dr. Martin. The results of the potassium-argon testing
performed by Geochron Laboratories on samples from final excavation
grade are included in Appendix 2.5D and are summarized in

Table 2.5.3-3. The samples ranged in age from 109 to 200 m.y.a.
Three samples from T-3 (10F, 13F, and 15F) were analyzed and yielded
dates of 182 7, 155 i6, and 178 7 m.y.a. Dates of 200 7 and
165 6 m.y.a. were obtained on samples taken from T-2 (7F and 14F).
Sample 1F was taken from a smaller fault, 1541. The age indicated by
the K/Ar method for this sample was 109 5 m.y.a.

All of the samples tested yield results that are consistent with
previous tests performed on samples from Millstone, with the
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exception of 1F. Table 2.5.3-3 lists the dates of samples previously
tested at Millstone. These samples had a range of ages between 168
to 198 m.y.a. Excluding the date from Sample 1F, the average age of
faulting from all tests performed on the clay gouge from the
Millstone site is 176 m.y.a.

The date on Sample IF is considerably lower than the other dates.
Compared to the other samples taken at final grade, this sample had
considerably smaller amounts of the illite fraction (Appendix 2.5C),
and a higher ratio of smectite to illite. The smectite may have
formed after the gouge material, due to weathering, hydration of the
illite, or by hydrothermal alteration. The younger date may reflect
the interference of the smectite portion of the sample. As mentioned
in Section 2.5.3.2.1, hydrothermal alteration is quite prominent, and
the fault zone has been influenced by weathering.

Five samples of gouge were taken from fault 1940 in the engineered
safety features building and faults 2282 and 2339 in the .Hillstone 3
pumphouse. Dr. R. C. Reynolds of Dartmouth College analyzed the clay
mineralogy of these samples. His reports are included as

Appendix 2.5E.
+

Large amounts of smectite and little illite were precent in the
|231.3samples (B, C, and D) from fault 1940 which precluded K/Ar dating of

the material. Samples P-1 and P-2, taken from faults 2282 and 2339,
respectively, were composed mostly of kaolinite with a small
percentage of montmorillinite (Appendix 2.5E). A trace of illite was

noticed in sample P-2 but neither sample could be dated.

The form and quantity of the smectite present in the samples from
fault 1940 does, however, indicate a probable hydrothermal origin for
the material. The kaolinite from the faults in the pumphouse (P-1

and P-2) was found to have a crystalline structure, also indicative
hydrothermal origin. The date of the last hydrothermal event,of a

as indicated by the studies of faults, T-2 and T-3, is between 168
and 198 m.y.a.

Clay gouge samples from faults 2781 and 2819 (NNEco. 1982) in the 231.3
discharge tunnel were also analyzed by Dr. R.C. Reynolds. His study
indicated the material from fault 2781 was not suitable for age
dating, as it comprised mostly original micas from the parent rock.
The material from 2819 was found to contain sufficient authigenic
illite and was suitable for age dating. It produced a K/Ar age date

| of 142 million 6 million years.

2.5.3.2.3 Conclusions
|

| The K/Ar age dating, petrographic analysis, x-ray diffraction
; studies, soils mapping, and the detailed mapping of the fault zones

indicate that the faults at the Millstone site are incapable'

: features. The petrographic analysis shows that the cataclasite has
been silicified and hydrothermally altered, and that the fractures

s

! and cracks have been filled with chlorite. Prismatic quartz

crystals, drusy quartz, and the silicified cataclasite found in the
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L



5 - 5 h._

HNPS-3 FSAR

fault zones would be fractured and/or granulated if any additional
movement had occurred.

The radiometric age dates on the fault gouge indicate that the last
activity along the faults occurred approximately 142 m.y.a.
Silicified breccias, microbreccias, and cataclasites within the T-2
and T-3 zones indicate that earlier episodes of movement and
silicification occurred. The presence of the in mica polymorph
indicates that the unordered 1Md has undergone changes initiated by ,

'

the heat associated with the introduction of hydrothermal fluids
along the fault zones. The tabulation in Section 2.5.3.2.2

summarizes the relative amounts of polymorphs from the x-ray
diffraction analysis reported in Appendix 2.5C. It was found that
the clay gouge is comprised mainly of IM and 1Md polymorphs.

,
'

Therefore, the dates obtained by radiometric analysis indicate some
hydrothermal heating of the clay gouge zone - the last activity along

"
the faults.

The petrographic and radiometric studies are reinforced by the
published geologic history of the region (Section 2.5.1.1.5) and of
the site area (Section 2.5.1.2.4.1). Detailed mapping of the
excavation showed that the most prominent joint set trends northerly
and dips at high angles to the east or west, as shown on
Figure 2.5.1-16. All of the smaller faults parallel the prominent
jointing, indicating that the same tectonic forces were responsible
for their formation. Slickenside information (Figure 2.5.1-17) and
exposures in the excavation indicate that the major component of
movement is down-dip. Regionally, a prominent northerly joint set
exists. Many of these surfaces also exhibit slickensides (Lundgren
et al 1971; Lundgren and Thurrell 1973). West of the site, the
Triassic-Jurassic Basin is bordered by a northerly trending, high
angle fault (Rodgers 1970). The Clinton quadrangle to the west and
the Moodus and Colchester quadrangles to the north of the site are
cut by numerous high-angle faults related to the major Triassic
faults to the west (Lundgren et al 1971; Lundgren and Thurrell 1973).
All available information indicates that the forces necessary to

.

I develop most of the jointing and faulting at Millstone Point are
related to the extensional regime of the Juro-Triassic period. The
compressional forces evident by faults 1940 and 2781 may have
resulted from shear couples associated with the tensional forces or
may have been the result of pre-Triassic tectonism during the
Allegheny Orogeny. Hydrothermal activity along the faults represents'

the youngest known fault-related event in southern New England'

(Goldsmith 1973; Skehan 1975; Rodgers 1975).>

s

Millstone Point, like much of New England, is covered by a layer of
I glacial till. The till has been observed to overlie several faults

at the site. No disturbance of the till has been noted (UNECo, 1975,
1982). Caldwell (Appendix 2.5A) estimated the age of the till at the

, site to be approximately 18,000 years old. Flint (1975) estimates,

that the margin of the glacier had melted back to the line of the
present Connecticut coast about 15,000 years ago.

Amendment 3 2.5.3-8 August 1983

T

- c - c.- . ,--. --,,,.c,- . . , - , , . . - , _ , . , - . , , , , - . . , . , --,,,.,,,,ga s , . , . , - , , , _ , - c . - - - - , - . , , , - - - , . ,y,. ._. , , - - , - . -- . - .-



_ _ , _

HWPS-3 FSAR

I

Considering all the geologic data presented, it is concluded that the
faults at the Millstone site are not capable. The last activity
along them occurred approximately 142 m.y.a. This indicates that the

,

faulting at the site is related to the Triassic-Jurassic rifting as
stated in Section 2.5.1.1.4.2 or older events as in the case of fault
1940.

2.5.3.3 Earthquakes Associated with Capable Faults

There is no evidence of capable faults within the 5-mile radius of
the site. As stated in Section 2.5.2.3.1, the majority of the

; significant seismic activity has been associated with the White
flountain Plutonic Province. Some activity has been associated with

;

i the Ramapo fault system (Aggarwal and Sykes 1978): however, tne fault
is not considered capable (NRC 1977).

2.5.3.4 Investigation of Capable Faults

There are no capable faults within the site area. The faults
uncovered in the excavation are discussed in Section 2.5.3.2.

2 . 5 . 3 . ", Correlation of Epicenters with Capable Faults

As discussed in Section 2.5.2.3.2, there has been no spatial
correlation between earthquakes and faults in the site region. Some 231.3

!
correlation has been suggested with the Ramapo fault in New York and

' New Jersey. As discussed in Section 2.5.2.3.1, however, the Ramapo ,

is not considered capable (NRC 1977).*

-

t 2.5.3.6 Description of Capable Faults

There are no capable faults within 5 miles of the site.

2.5.3.7 Zone Requiring Detailed Faulting Investigation

El'even incapable fault zones have been uncovered during excavation at'

231.3the site. These faults have been mapped in detail and are discussed
in Section 2.5.3.2. Figure 2.5.4-6 shows the map of the floors of

structures. There are no other zones requiring detailed

investigation.

; 2.5.3.8 Results of Faulting Investigation

There is no evidence of capable faulting within the 5-mile radius of
the site. The faults at the site are related to the rifting
associated with the Triassic-Jurassic Period or older, with the last

'

| activity occurring approximately 142 m.y.a.

2.5.3.9 References for Section 2.5.3j-

Aggarw,1 Y.P. and Sykes, L.R. 1978. Earthquakes, Faults, and Nuclear
,

Power Plants in Southern New York and Northern New Jersey. Science,
,

Vol. 200, No. 4340. p 425-429.
,

I
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TABLE 2.5.3-1 (Cont)

Sense of Amount of
Displacement in Appa rent Calculated

Attitude the Horizontal Displacement Displacement
fault Strike Die Plane fft) fft) location Rema rks

2347 N04E 85W Right la te ra l 0.8 to 10 Pumphouse Slight!y sinuous, open to
3 inches, highly f ractured zone

y
' to 6 inches wide with very

closely spaced drusy quartz
fi l led f ractures.

2348 N30E 76W Right l a te ra l 1.1 Pumphouse Linea r open to 2 inches,
rough surfaces, rehea led wi th
drusy quartz filling containing
occasional f ragments of gneiss.

h -

'.
2380 N06W 54NE Right l a te ra l 2 Pumphouse fault zone extends along plane

of foliation and is filled
wi th gneiss f ragments in a
chlorite stained siliceous <

matrix.

I 2818 N17E 77W Right la te ra l 1.5 Discha rge tunnel Linear, I to 6 in wide zone of
f rac tu red rock with drusy qua rtz,

i becomes diffuse zone of f racture
at middle of floor, heavy i ron 231*3
stain.*

2819 N15E 81N Discha rge tunnel Linea r, ma in zone of movement,
1.5 to 2.0 f t wide zone of f rac-
tu red rock and drusy qua rtz, some

! clay, heavy iron stain. Unable to

'231.3determine sense or amount of
1movement.*

231.3
MINOR FAULTS

(Displacement less than one foot)

43 N25W 7dE Turbine building, Slightly curving zone of very
- discha rge tunnel a rea closely spaced f ractu res,
' slightly open with white

.

. and pale green coating and

{
crysta ll ine quartz fil ling
voids, smooth stickensided
surfaces, displaces T-1.
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TABLE 2.5.3-1 (Cont)

Sense of . Amount of
Displacement in Appa rent Calculated

Attitude the Horizontal Displacement Displacement
Fault Strike Dip Plane (ft) (ft) location Remarks

2445 N18E 84W Left l a te ra l 0.1 Pumphouse Splays off of fault J-2347,
linear zone of very closely
spaced f ractures, open to
0.5 i ch with siliceous
filling.

2453 N2SE 75W Left l a te ra l 0.3 Pumphouse Takes up the displacement
of J-2424 and J-2441 which
die out adjacent to joint 2453.

2490 N07E 67E Right l a te ra l O to 0.2 Fuel building Linea r, open to 0.3 inch
with clay filling, smooth
surface with very vague
dip-slip slickensides.

2781 N07W 45W Right l a te ra l 0.2 Discha rge tunnel Linea r, O to 0.4 in zone of frac-
tured roc k, minor clay, polished
surface with dip-slip st ickenside .* b31.3

2817 N10E 82W Left l a te ra l 0.5 1.3 Discha rge tunnel Linea r to i r regu l a r, 1.0 ft wide
zone of breccia and f ractured rock
fi l led wi th drusy qua rtz, heavy
iron staining.* $31.3

2894 N20E 85E 0.3 Discha rge tunnel Straight, open to 1/8 in, filled
wi th wea the red g reen a nd wh i te
material, east side down, offset
of quartz veins seen cn walla 31*3
offset dies out within excavation.*

2899 N14E 88W O.5 Di scha rge tunnel St ra igh t to en echelon, open to
1/4 in, sort white to green sili-

b31.3ceous filling, offset seen on wall.*

NOTE:

* These faults are dicussed in a sepa rate report (NNEco. 1982) issued to the NRC in August 1982.
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2.5.4 . STABILITY OF SUBSURFACE MATERIALS AND FOUNDATIONS

I The stability of the soil and rock underlying the Millstone Nuclear

|
. Power Station - Unit 3 foundations was evaluated using the results of
detailed field and laboratory investigations, both prior to and during4

construction. The field investigations consisted of borings, standard
penetration tests, piezometer installations, water pressure tests,
geologic mapping, and seismic surveys to determine compressional and
shear wave velocity. Laboratory testing was conducted to determine the
physical properties of the soil and rock. A detailed listing of the

,

site investigation program is included at the beginning of Section 2.5.
Evaluations of the subsurface conditions, soil and rock properties, and
results of stability analyses are presented herein. Analyses
incorporate the vibratory ground motion associated with the safe
shutdown earthquake (SSE) where appropriate.

2.5.4.1 Geologic Features

: The geologic setting and site structural geology of the Millstone 3 site 231.3
is discussed in Sections 2.5.1.2 and 2.5.3, and the local geology is
shown on the site bedrock geology map (Figure 2.5.1-13).

The rock surface, mapped prior to excavation, is fresh with few zones of
weathering. The weathering is not excessive and occurs generally in
highly jointed areas or along a fault zone. The top of rock has been
glacially smoothed and eroded by outwash waters. Many of the joints
have been filled with glacial till. In the southern portion cf the main
excavation in the discharge tunnel area, six low angle joints (394, 398,
424, 425, 577, 645) exhibiting slight displacement due to the wedging
action of the glacial ice have been mapped. The location of these
joints are shown on Figures 2.5.4-1 through 2.5.4-5. 231.3

No evidence of large stress concentrations developed during the rock'

excavation for Millstone 3. There was no observable stress relief in
i the form of popping rock, rock bursts, or notable rock movement. No
,

significant problems were noted from rock stresses in the Millstone
I Point quarry (Dale and Gregory 1911; Dale 1943). However, Niles (1875-

76) indicated that the thin webs of rock between closely spaced holes
had popped while line drilling, and that the drills had become bound.

The close spacing of the drill holes and the binding of the drills were
probably caused by the release of the residual stress in the rock mass.

Geologic Mapping During Construction
a Final excavation grades and most of the top of rock were geologically

mapped during excavation for the safety related structures. A summary
report of the mapping of the bedrock surface and three subsequent
reports concerning faults subsequently uncovered at the site have been
submitted to the Nuclear Regulatory Commission (NRC) (NNEco. 1975, 1976, i

1977, 1982). Results of site geologic mapping are discussed in Sections 231.3
2.5.1.2 and 2.5.3. j

!

:
.
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;

; Field sketches were prepared for the floors of structures at the scale
of 1:120, and the walls and the major fault zones were prepared at a
scale of 1:60. These scales have been reduced in this document for
publication purposes. The geologic maps of final excavation grades of
the safety related structures are shown on Figures 2.5.4-1 through
2.5.4-27. The identifying numbers adjacent to the joint lines,

foliation symbols, and slickensides correspond to descriptions listed in
Tables 2.5.4-1, 2.5.4-2, and 2.5.4-3, respectively.

;

The geologic maps of the containment and engineered safety features
(ESF) building excavation walls are shown on Figures 2.5.4-10 through
2.5.4-14 and 2.5.4-18. Tables 2.5.4-4, 2.5.4-5, and 2.5.4-6 list the
joint, foliation, and slickenside information for the containment and
ESF buildings, respectively.

The excavation walls of the auxiliary building pipe tunnel pit and the
north wall of the excavation are shown on Figures 2.5.4-15 through

',

2.5.4-17. The service water pipeline walls and discharge tunnel
excavation floor and walls are shown on Figures 2.5.4-1 through 2.5.4-5

and 2.5.4-19 through 2.5.4-27. Lists of joint, foliation, and
'

slickenside information are given'in Tables 2.5.4-7, 2.5.4-8, and 2.5.4-
9, respectively.

The igneous intrusions and biotite concentrations that cross the site
are numbered for continuity and for distinguishing the different
intrusions that cross discontinuities caused by faulting and elevation <

differences in the excavation.

The faults uncovered at the site are shown on Figures 2.5.4-6 and
2.5.4-19 and are listed in Table 2.5.3-1. The nature and age of the
faults are discussed in detail in Section 2.5.3.2.

231.3
1 2.5.4.2 Properties of Subsurface Materials

A series of investigations was conducted in the field and in the
laboratory to determine the properties of the subsurface materials
existing at the site and the compacted backfill materials processed from
offsite sources. Materials underlying the site include beach sand,

j unclassified stream deposits, ablation till, basal till, and hard,

crystalline bedrock of the Monson Gneiss formation. The field

investigations included soil and rock borings, geologic mapping,
piezometer installation and monitoring, water pressure testing of the
bedrock, seismic refraction and reflection surveys, and cross-hole and
up-hole seismic surveys. The field testing is described in detail in
Section 2.5.4.3. The laboratory investigations included index property

. and gradation determinations of onsite soils, moisture-density

| relations, and direct shear testing of compacted backfill, she'ra

modulus, and damping determination and cyclic and static triaxial
i testing of beach sands, unconfined compression testing of bedrock core

samples, and joint and foliation friction determination for bedrock
surfaces.

Laboratory testing of site soils and backfill source materials was
, conducted in the Stone & Webster Engineering Corporation (SWEC) Soils.

Amendment 3 2.5.4-2 August 1983
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Laboratory. Field testing for backfill control during placement was
conducted in the SWEC Field Quality Control Laboratory, located onsite.
- Compacted backfill. test results are discussed in Section 2.5.4.5.2.
Intact rock core specimens were tested for unconfined compressive
strength and unit weight by Prof. K. Tsutsumi of Tufts University.
Results of these tests are presented in Table 2.5.4-10. Direct shear

i tests along jointed and foliated rock surfaces on specimens selected
from NX core samples were performed in the SWEC Soils Laboratory. A

,

description of these tests is presented in Section 2.5.5.2 and data are
tabulated in Table 2.5.4-11. Cyclic triaxial, resonant column, and
small strain cyclic triaxial (E) tests were conducted by Geotechnical
Engineers, Incorporated (GEI) on the beach sands adjacent to the

3
pumphouse. The results of this study are presented in the GEI_ report,

'

Appendix 2.5F. Consolidated undrained (CIU) tests were also performed
on samples of the beach sands in the SWEC Soils Laboratory. The results
of these tests are tabulated in Table 2.5.4-12 and Appendix 2.5G.

Overlying the bedrock at the Millstone site are five groups of soils.
! They are from youngest to oldest: artificial fill, beach deposits,

unclassified stream deposits, ablation till, and basal till. Each of
! these is discussed in the following sections.

i
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underlying loose deporits were removed to sound basal till or bedrock
and replaced with compacted backfill, as discussed in Section 2.5,4.5.2.

2.5.4.2.4 Ablation Till

Ablation till overlies the dense basal till in the area where the major
plant structures are located. This material consists of glacially
transported debris which was deposited as the supporting and/or
enclosing ice melted away from it. The ablation till has not been
compacted by ice and is, therefore, less dense than the basal tills, but
is still a strong, stable soil. Both the basal till and the overlying
ablation till are relatively impervious. The ablation till is more
pervious than the basal till because it is irregularly stratified with
lenses of sand and gravel and mixtures of cobbles, gravels, sands, and
silts.

Gradation analyses and moisture content determinations were conducted on
split spoon samples of the ablation till. The gradation curves indicate
that the ablation till is a silty sand, with typically 20 to 40 percent
finer than the No. 200 sieve. The gradation curves are presented on
Figure 2.5.4-30 plotted with the Lee & Fitton (1969) and Kishida (1969)
gradation envelopes of soils most likely to liquefy during the
earthquake. The ablation tills at the Millstone site are significantly
more widely graded and coarser than the soils typified by these
envelopes. The natural moisture content of the ablation till varies
from 5 to 15 percent. Moisture content determinations from split spoon
samples of various overburden materials at the site is presented in
Table 2.5.4-13.

Approximately 500 feet of the circulating water discharge tunnel in the
vicinity of Millstone 1 ventilation stack is founded on crushed stone

241*1and concrete fill overlying ablation till. At all other structures, the
ablation till was removed to sound basal till or bedrock and replaced
with compacted backfill, if required, as discussed in Section 2.5.4.5.2.

2.5.4.2.5 Basal Till

Basal till overlies bedrock at the site area, varying in thickness from
less than 5 feet in the pumphouse area on Niantic Bay to over 40 feet
under the turbine building. The basal till is a very dense material of
low permeability consisting of a widely graded mixture of cobble and
boulder-size rock fragments, gravel-size material, sand, and some silt
binder. The basal till was overridden and compacted by ice during the
glacial period, accounting for its characteristic very dense state and
high strength.

Gradation analyses and moisture content determinations were conducted on
split spoon samples of the basal till. Although only the minus 1 inch
portion of the basal till was tested, the gradation curves presented on
Figure 2.5.4-20 show that the basal till consists of a widely graded
silty sand (SM) with 10 to 25 percent finer than the No. 200 sieve and a
coefficient of uniformity (Dsa/Dio) of approximately 80. The natural
moisture content for the basal till, presented in Table 2.5.4-13, varies
from 6 percent to 14 percent. A list of structures founded on basal

Amendment 3 2.5.4-5 August 1983
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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 106 1.5 x 108 0.33
Basal Till 4 x 10s 1,4 x los o,44
Ablation Till 2.7 x 104 9.0 x 103 o,49

2.5.4.5 Excavations and Backfill
t

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 is
described in Section 2.5.4.1.1.

2.5.4.5.1 Excavation
4

; The founding materials for major plant structures are listed in
Table 2.5.4-14. Most of the major safety related structures are founded

j on bedrock, with the exception of the control building, emergency diesel
generator building, and the hydrogen recombiner building. The control
building is founded 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. The diesel generator
pads are supported on approximately 8 feet of structural backfill

241.3 overlying basal till as shown on Figure 2.5.4-55 (Geologic
Profile 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,241.1
i the discharge tunnel is founded on crushed stone and concrete fill
, 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 plant
area; however, between the main plant area and the pumphouse they are
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founded on soil. When soil was encountered as a founding material, all
unsuitable overburden was removed to sound basal till. Where the invert
elevation 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 Section 2.5.4.5.2. Figure 2.5.4-52
(Geologic Profile I-I"") shows the extent of structural backfill placed 241.1
beneath the service water intake lines between the turbine building and
the circulating and service water pumpheuse.

The locations of field density tests of structural backfill placed
beneath the service water intake lines near the pumphouse, 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
areas, 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 poteatial 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

241.2approximately 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.

i

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 loaded, 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 lightly
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
j structure or component in the two operating units or the Millstone 3

! construction site was observed as a result of the blasting.
i

!
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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 soils 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 construction 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 I structures founded totally or partially on structural
backfill include the control building and emergency generator enclosure

241.3 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
obtained 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 sources having similar geologic characteristics. A
description of the borrow material from three alternate sources located
in the towns of North Stonington, 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 screen, 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
i 3/4 inch 75 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 = Dgo/D , 2103

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 lifts not
exceeding 8 inches and uniformly compacted by heavy vibratory rollers.

A continuing program of testing, inspection, 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 yards 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.

'

Locations of field density tests under the emergency generator enclosure
and control building are shown in Figure 2.5.4-54, and the test results

241.3are 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 35 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
tested in the field, and it can be assumed that the maximum densitywas

of the minus No. 4 fraction would be less than the maximum density
,

attainable at the site on the whole sample. Consequently, testing the'

minus No. 4 fraction results in values of shear strength more
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:

:
i
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& @ 95% $ @ 90%
y d 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 = 2630 (2.17 - e)2 (?. 5.4-1)
1+e

where:

G = maximum chear modulus in psi

e = void ratio

Tr = effective octahedral stress in psie

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 2.5H. 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 corresponds to the midpoint of the backfill layer beneath
! the emergency generator enclosure building, is 13,400 psi. A profile of

G vs effective confining pressure is plotted on Figure 2.5.4-42.max

A resonant column test was performed on a sample of the structural
backfill compacted to 95 percent of a maximum dry density. The values

;

P otted on Figure 2.5.4-42 obtained from this test are ini of G lmax
[ agreement with the Hardin and Black (1968) equation. The low strain

! damping ratio was calculated to be 1.4 percent.

f 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:

!
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.

E = 2G (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 loading, using the equation:

i

;g; ^<z.
E (2.5.4-3)

where:

E = Vertical strain
|

aaz = Increase in vertical stress from structure load

:

E = Calculated value of Young's Modulus
i

For the emergency diesel generator enclosure building, the calculated
vertical strain was approximately 10-3, and Young's modulus at a depth
of 10 feet was approximately 10,000 psi. The profile of E static vs
effective confining pressure is also plotted on Figure 2.5.4-42.

'

Backfill placed behind concrete walls is described in
Section 2.5.4.10.3.

<

;

i

!

t

1

1

1
i
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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 result of the PMH would be of short
duration. Therefore, because of 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 241.4
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
Section 2.5.4.5.2.

The bedrock, basal till, ablation till, and structural backfill are 241.4
,

stable materials under vibratory motion caused by the SSE. The basal
till, ablation till, and structural backfill are not susceptible to

241.4liquefaction, 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 241.4
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 |241.4
from 5H:1V to 10H:1V, protected by graded layers of armor stone. A plan
showing the extent of the shoreline protection system is 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 documented in the reports in Appendix 2.5G. The
liquefaction potential of the beach and outwash sand is discussed in 241.4
Section 2.5.4.8. The stability of the shoreline slopes 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
a rectangularwater pumphouse and the main plant area, are embedded in

concrete encasement. Soils encountered in the pipeline excavation
241.4 include beach and outwash sands, unclassified stream deposits, and

ablation till. These soils were removed under the pipeline to dense
basal till 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 fill similar to the material used to backfill behind
retaining walls and described in Section 2.5.4.10.3. The backfill was
compacted to 90 percent of maximum dry density as determined by

241.6 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
ideali7ed, horizontal profiles based on subsurface explorations
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

241.4 testing, laboratory testing, or 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 soil profile analyzed in SHAKE and used in
the soil-structure interaction analysis was the section where rock was
the deepest; i.e., top of rock at elevation -15 feet. Shear wave
velocities were used to define soil 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 Liquefaction 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 1969, Kishida 1969), it is concluded that the
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structural backfill described in Section 2.5.4.5.2 in areas below the
groundwater table is not susceptible to liquefaction, as discussed
below.

1. A liquefiable soil is generally a uniform 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, 1969; Koizumi 1966; Lee and
Seed 1967; Seed and Lee 1966). 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 envelope of "most liquefiable soils" given by
Lee and Fitton (1969), which also contains the envelope given
by Kishida (1969), the average particle size, Dso, of the "most
liquefiable soils" envelope is between 0.02 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).

Amendment 3 2.5.4-18a August 1983
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It is concluded, therefore, that the structural backfill compacted as
outlined in Section 2.5.4.5.2 is not susceptible to liquefaction during
the SSE.

2.5.4.8.2 Basal Tills

Based on the regional geologic history, the basal tills are very dense
deposits consisting of well graded materials ranging in size from
boulders to clay (Section 2.5.1.2.3). Figure 2.5.4-30 shows gradation
curves for the basal till specimens. These specimens were recovered by
split spoon sampling with a 1 3/8-inch inside-diameter sampler. The
gradation curves show that the till is well graded with a uniformity
coefficient of about 80 and many particles larger than 3/8 inch. Larger
particles present in the till (1 3/8+ inches) could not be recovered by
the split spoon. The actual gradation curves for the samples would
therefore be shifted to the left of those on the figures, resulting in a
still wider graded soil than shown.

Envelopes of the most liquefiable soils are also shown in these figures.
Lee and Fitton (1969) developed their envelope from cyclic triaxial
tests in the laboratory. Kishida (1969) developed his envelope from
sand deposits which liquefied in Japan. Kishida also notes that a
criterion for " liquefiable soils" is that the uniformity coefficient is
generally less than 10. The gradation curves for the basal till do not
satisfy this criterion and are not enclosed within the envelopes
developed by either Lee and Fitton or Kishida.

In conclusion, the well graded grain size characteristics and the high
relative density of the basal tills preclude the possibility of
liquefaction in terms of criteria developed by Kishida (1969) and Lee
and Fitton (1969).

2.5.4.8.3 Beach and Glacial Outwash Sands 241.20

The circulating and service water pumphouse is located on the shorefront
of Long Island Sound, approximately 200 feet uest of the Millstone 2
intake structure. The pumphouse is founded on bedrock; however, the
intake channel and adjacent slopes consist of beach and glacial outwash
sand to approximately el - 40 feet. Eased on the results of grain size
analyses of samples obtained from the pumphouse area, the beach and
glacial outwash sands consist mostly of medium to fine and silty sand
with a few layers of gravelly sand. High concentrations of mica are
found throught the sands in this area.

The grain siza ranges for beach and outwash sands in the pumphouse area 241.20
are shown on Figure 2.5.4-57. Envelopes of the most liquifiable soils
are also shown on these figures.

The beach and outwash sands are saturated below sea level. Grain size
analyses indicate that a liquefaction analysis of the sands should be
performed to determine whether these sands could liquify and slide into
the intake channel, causing a potential blockage of the service water
inlet pipes. The analyses described in Sections 2.5.4.8.3.1 and
2.5.4.8.3.2 show that the safety factor against liquefaction for the
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241.20 beach and glacial outwash sands is greater than 1.1 for the site SSE of
.17 . Therefore, these sands will not liquify as a result of the SSE.9

2.5.4.8.3.1 Dynamic Response Analysis of Beach and Glacial outwash
Sands

The dynamic response analysis of the shorefront sand deposits has been
evaluated to assess the potential amplification or deamplification of
ground motions applied to the bedrock surface. This evaluation was made
using the SHAKE (LaPlante and Christian 1974) computer program for
analysis of the vertical transmission of horizontal shear stresses
induced by the SSE through a layered system. This program treats the
strain dependence of the shear modulus and damping ratio in an iterative
manner.

A conservative, idealized profile was selected due to the variability of241.9 the rock surface and consisted of 40 feet of sand (the maximum sand
thickness in the area) overlying 4 feet of basal till and bedrock. The
sand layer was divided into four layers, each 10 feet thick, and the
till was analyzed as a single layer. Groundwater level was established
at 10 feet below the ground surface, and corresponds to the mean high
water level in Niantic Bay. The shear moduli and damping ratios of the241.9 sand were obtained from tests discussed in Section 2.5.4.2.2 and
described in detail in Appendix 2.5F. The variation of shear modulus
(G) with depth was incorporated into the computer analysis by assigning
increasing values of G to each layer of the profile. The shear modulus
of the basal till and bedrock was determined from geophysical surveys
described in Section 2.5.4.4.1.

The values of shear modulus (G) and damping (D) used in the SHAKE
analysis for each layer are:

Depth Gmax Dmax
Layer (ft) Soil Type (ksf) (%)

1 0-10 Sand 600 1.8
2 10-20 Sand 1,250 1.8

'
3 20-30 Sand 1,600 1.8
4 30-40 Sand 1,800 1.8
5 40-45 Till 2,500 1.8

The reduction of G max with strain was performed through a series of
iterations, based en the relationship,

G = 1000 K ( O'm )*/2 (2.5.4-4)2

where:

K2 = a constant that varies with shear strain, developed from
resonant column tests and plotted on Figure 2.5.4-45,

ii m 0 = the mean principal effective stress in psf, and
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G = the shear modulus at a particular shear strain in psf.

The time history of the following earthquakes, normalized to the site
SSE value of 0.17g, were input at the bedrock surface:

1. 1965 Olympia Earthquake (S86W component)

2. 1935' Helena Earthquake (west component)

3. 1971 San Fernando Earthquake (Pacoima Dam, N74W component)

This analysis indicated that the average maximum acceleration would be
0.27g at ground surface for the free-field case of the beach prior to
construction of the shoreline slopes. The average shear stress induced
by the earthquake, assumed to be 0.65 of the peak value, was calculated
to vary from 107 psf at a depth of 5 feet to 410 psf at a depth of
42.5 feet for an effective strain level of less than 0.1 percent. Shear
stresses vs depth are plotted on Figure 2.5.4-46.

241.9
2.5.4.8.3.2 Liquefaction Analysis of Beach and Glacial Outwash Sands

Procedures for liquefaction analyses, developed by Seed et al (Seed and
Lee 1966, Seed and Idriss 1967, 1971), require the following
quantitative evaluations:

1. The magnitude of shear stresses induced at varying depths in
the underlying sand due to earthquakes.

2. The resistance of the sands to liquefaction, which may be
expressed as the cyclic shear stress necessary to cause
" initial liquefaction" in the number of cycles estimated to
occur in an earthquake of the intensity selected (also known as
the significant number of cycles to cause liquefaction).

|

The resistance of a soil to liquefaction is expressed as a factor of
safety, equal to the ratio of the shear strength available to resist'

liquefaction to the shear stresses induced by the earthquake.

The SSE at the site is based on an Intensity VI-VII earthquake which 241*9corresponds to a magnitude of approximately 5.3 using relationships
developed by Gutenberg and Richter (1942). Based on Figure 2.5.4-58
from Seed, Idriss, et al (1975), the irregular shear stress time history
of the SSE can be represented by five equivalent cycles of loading.

The shear stresses induced by the SSE were calculated using the SHAKE
program, assuming a maximum bedrock acceleration of 0.17g. A discussion

241.9
of the analysis and results for the sand is included in
Section 2.5.4.8.3.1.

The cyclic shear stress necessary to cause initial liquefaction, or the
| shear strength available to resist liquefaction, was determined from

cyclic triaxial tests conducted on undisturbed samples from borings in
the vicinity of the pumphouse. The testing program and results are
described in detail in Appendix 2.5G.
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The shear stress necessary to cause initial liquefaction in the field,
, is calculated from the following equation

(2.5.4-5)

where:

if = Vertical effective stressy

= Cyclic stress ration, - y2

2 cyc

C = Reduction factor to be applied to laboratoryr
triaxial test data to obtain the stress con-
ditions causing liquefaction in the field.

241.9 For the beach and glacial outwash sands at the site, the factor of
safety was calculated at depths of 10, 15, 25, and 35 feet below the
ground surface. The cyclic stress ratio for a particular depth and
vertical effective stress was determined from Figure 2.5.4-47, a plot of
cyclic stress ratio vs confining pressure. This plot is based on test

241.9 data from Figure 21 of Appendix 2.5F, assuming liquefaction occurs at a
strain of 10 percent double amplitude.

The factors of safety for liquefaction, based on C equal to 0.60, are
shown in Table 2.5.4-18. The minimum factor of safety calculated is
1.25 at a depth of 35 feet. This factor of safety is sufficiently large
considering the conservative assumptions included in the analysis.

An additional method of assessing liquefaction potential can be
developed by comparing standard penetration resistance data from the
vicinity of the pumphouse structure with standard penetration resistance
data from sites which have been subjected to earthquakes. This method,
described in detail below, also indicates there is no danger of-

liquefaction in the beach sands at the site.

I An empirical approach relating standard penetration resistance data (N

( values) to liquefaction potential was proposed by Seed, Arango, and Chan
i (1975), who presented cyclic strengths based on empirical data from

sites which did and did not experience liquefaction 'during earthquakes.
Also included were data from large-scale shake table tests by DeAlba,
Chan, and Seed (1975) which were corrected to account for effects of
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 liquefaction
versus the standard penetration resistances of sands for magnitudes 5 to
6 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 Holtzg

(1957) correlation of relative density of sands to blow count and
effective stress. A plot of N1 values vs effective stress used in this

| method is the SPT blow count for borings P1 through P8 and I2, 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,
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which corresponds to a cyclic stress ratio of 0.278 for a magnitude 5 to
6 earthquake, using Figure 2.5.4-48. When compared with the earthquake
induced shear stresses obtained from the SHAKE analysis described in
Section 2.5.4.7, the minimum factor of safety against liquefaction
calculated by this method was 1.68 at a depth of 15 feet.

A very conservative factor of safety against liquefaction was also
calculated using a cyclic stress ratio based on the mean corrected blow
count less one standard deviation. An N value of 13.1 was used tog

obtain 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

3

depth of 15 feet. This is considered acceptable, considering the fact
that the mean value of N , less one standard deviation, is well belowg

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 liquefaction at various depths for each
analysis is presented on Figure 2.5.4-49. It can be concluded that

241.9liquefaction 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 extends 1,700 feet from the main
plant area to the Hillstone 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 subsurface conditions. A cross-
section of the trough along the discharge tunnel is presented in Figure 241.11
2.5.4-51. The location of the section is shown on Figure 2.5.4-31. In
this area, which extends for approximately 500 feet, the fill and
alluvium overlying the ablation and basal tills were excavated and
replaced with crushed stone and concrete fill to the base elevation of
the discharge tunnel. Because the ablation till is a sandy material
below the groundwater table, the liquefaction potential was analyzed.
The analysis described in Section 2.5.4.8.4.1 shows that liquefaction of
the ablation till is not possible under the site SSE. The structural
fill 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.
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This evaluation was made using the computer program 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

241.12 (Figure 2.5.4-50) used in the analysis of the tunnel consisted of 5 feet
of structural fill, 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)
for low strain levels used in the SHAKE analysis for each layer are:

Elevation Depth G Dmax max
Layer (ft) (ft) Soil Type (ksf) (%)

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 Ablation Till 1.30 x 103 0.5
4 -26 to -48 40-62 Basal Till 2.0 x 104 0.5

The reduction of G with strain was performed through a series ofmax
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
average shear stress is assumed to be 0.65 of the peak value.

2.5.4.8.4.2 Liquefaction Analysis of Ablation Till

Procedures used for liquefaction 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 tog

liquefaction potential in accordance with methods developed by Seed,

| Arango, and Chan (1975) and DeAlba, Chan, and Seed (1975). N values
t

for the ablation till were obtained from borings taken at the discharge
tunnel location (400 series) and samples of ablation till from the main
plant borings (300 series).

The following table summarizes the results of 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 one standard deviation (N - W):

1 g

i

|
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Midpoint of Induced
Layer Shear Shear Shear
Elevation Stress Mean Strength Strength

(ft) (psf) N, (psf) F.S. N,_F (psf) F.S.

-15.2 515 28.7 1,079 2.10 15.5 578 1.12
'

-19.5 531 28.7 1,218 2.29 15.5 652 1.23
-23.9 533 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 ultraconservative 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 vertical
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 liquefaction 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

Amendment 3 2.5.4-24a August 1983
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soil column as the average seismic loadir.g 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. 241.13

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
+ angles 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:

q all= 1.9 D + 1.1 B

q all(nax) = 12 ksf
.

For structural backfill:

9 all= 0.9 D + 0.4 B

q all(max) = 8 ksf

where:

q 371= 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 241.13
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 required 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 241.11
safety of 5 to 8). A value of 200 ksf was selected for the maximum
allowable bearing cap :ity of bedrock at the site. This corresponds to
approximately 1/7 of the average unconfined comprescive strength of
approximately 1,440 ksf (10,000 psi) reported in Table 2.5.4-10. The
200 ksf value also corresponds to the presumptive surface bearing value

Amendment 3 2.5.4-25 August 1983
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given by the Connecticut Basic Building Code (1978) for massive
crystalline rock, including granite and gneiss.

241.14 From Table 2.5.4-14, the maximum 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 loads. Analyses using
linear elasticity principals, assuming rigid foundations, indicate that
the vertical settlements of structures founded on rock are very small
under the design loads, as shown by the summary included in
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 equations for rigid rectangular mats on a
semi-infinite mass developed by Whitman and 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 Sovine (1969) for rigid rectangles on a

241.15 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 within241.15 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 0.01 inch as indicated in
241.15 | Table 2.5.4-14.

Maximum estimated differential settlement between
adjacent structures occurs between the control building and the
emergency generator enclosure building, and is equal 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 is 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
loading. The concrete foundation walls were conservatively assumed to
be rigid, unyielding walls. Therefore, the coefficient of earth i

241.16 -Pressure at rest, K ,.has been used in evaluating lateral loads on theseu
walls. For the backfill at the site, a value of Ko = 0.5 was used.

t
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Backfill placed behind walls consisted of well graded sands and gravels
compacted to 90 percent of maximum density (ASTM D1557) to minimize 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 horizontal directions.
Methods of analysis are based on procedures proposed by Mononobe (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 mat.

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 ultimate strength of each anchor is 237k,
with a working load equal to 60 percent of the ultimate strength, or

142k. Each anchor was tensioned to a test load of 168k and held at 150k
for a 24 hour period. Two anchors were proof tested to 190k. The
anchors were locked off 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 bolts were installed in the southwest sector of the
containment excavation face to prevent potential sliding failures along
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 geologic 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
.

i

Host 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
241.15 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 observed
settlement versus time for these structures are presented in

I 241.15 Figures 2.5.4-60 through 2.5.4-64. The records show no significant
movement of any structure, although some heave has occurred due to
rebound from excavation. Settlement of these structures will be

24115| periodically measured after construction until the rate of change of

structure movement decreases.

Amendment 3 2.5.4-28 August 1983
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2.5.4.14 Construction Notes

No significant problems were encountered during construction that
required extensive redesign of structures. A small amount of basal till
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TABLE 2.5.4-19

IN PLACE DENSITY TEST RESULTS ON CATECORY I STRUCTURAL BACKFILL
BENEATH THE SERVICE WATER INTAKE PIPE ENCASEMENT

Map
Location Test Coordinates Elev Moisture Dry Max Dry Compaction

No. North West Lf.11 Content (1) Density (DCfl Density (Dcfl (1)

1 1200 350 -14.0 6.8 137.54 135.3 102
2 1206 316 -17.0 8.0 135.1 135.3 100
3 1200 345 -9.0 7.2 133.03 135.3 98
4 1200 325 -20.0 5.1 138.23 136.7 101
5 1181 376 -6.5 5.4 134.12 137.5 97.5 241.1
6 1266 283 -7.33 6.1 135.0 135.3 100
7 1288 257 -5.83 5.7 143.52 143.7 99.9
8 1196 366 -1.25 5.3 157.36 141.1 111.5

''

l

i

a

1

I

NOTE;

Only tests in Category I st ruc tu ra l backfill beneath the service water intake pipes are reported
he re . Tests beneath the adjacent circulating water lines may have been used in conjunction with

| certain lif ts placed simultaneously, including fill placement, beneath the service water intake
encasement.;
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TABLE 2.5.4-20

IN-PLACE DENSITY TEST RESULTS AT CONTROL AND EMERGENCY
GENERATOR ENCLOSURE BUILDINGS

I

Map Test Coordinates Elevation Moisture Day Ma x D ry Compaction
Loc. No. . North East (ft) Content (1) Density (ocf) Density focr1 (1)

1 1670 65 (-)7.0 4.8 126.4 132.7 95.2
1 1 1670 65 (-)6.5 4.4 122.7 132.7 92.5*

1 1670 65 (-)6.5 5.1 129.0 132.7 97.2
1 1670 65 (-)6.0 5.9 134.5 132.7 101.3
1 1670 65 (-)S.5 6.0 133.5 132.7 100.6
1 1670 65 (-)5.0 5,i 126.4 132.7 95.2
1 1670 65 f-)4.5 4.2 101.2 132.7 76.0*
1 1670 65 (-)4.5 5.4 128.6 132.7 96.9
1 1670 65 (-)4.0 6.6 133.4 132.7 100.5
1 1670 65 (-)3.5 4.9 133.2 132.7 100.4
1 1670 65 (-)3.0 5.3 129.9 132.7 97.9
1 1670 65 (-)2.5 6.0 132.2 132.7 99.7
1 1670 65 (-)2.0 5.4 144.8 132.7 109.1
I 1670 65 (-)1.0 4.7 130.7 132.7 98.5.

2 1640 90 (-)6.0 3.6 122.0 132.7 91.9*|
2 1640 90 (-)6.0 6.4 128.1 132.7 96.6
2 1640 90 (-)5.5 6.0 127.5 132.7 96.1
2 1640 90 (-)5.0 5.6 127.7 132.7 96.2
2 1640 90 (-)4.5 3.8 134.1 132.7 101.1**
2 1640 90 (-)4.5 5.1 121.8 132.7 91.8 241*32 1640 90 (-)4.5 6.0 124.4 132.7 93.7*

1 2 1640 90 (-)4.5 5.T 127.8 132.7 96.3
2 1640 90 (-)4.0 5.2 124.3 132.7 93.7*4

2 1640 90 (-)4.0 6.2 125.3 132.7 94.4*
2 1640 90 (-12.5 5.8 131.6 132.7 99.2
2 1640 90 (-)2.0 6.4 130.2 132.7 98.1
2 1640 90 (-)1.5 7.0 131.4 132.7 99.0
3 1643 121 (-)0.5 5.4 131.3 132.7 98.9
4 1701 93 (-)1.0 7.2 132.8 132.7 100.0
5 1670 104 0.17 5.2 128.4 132.7 96.8
6 1634 138 0.17 5.2 135.8 132.7 102.3
7 1673 155 (-)0.33 6.1 127.7 132.7 96.4
8 1639 158 0.17 3.9 131.9 132.7 99.4**
9 1702 146.5 0.17 3.7 127.6 132.7 96.2**

i 10 1623 88 0.17 7.2 127.9 132.7 96.0
11 1623 148 0.17 6.6 107.4 132.7 81.0*
12 1623 127 0.17 9.2 130.1 132.7 98.2

'

13 1687.5 169 (-)1.5 7.0 126.5 135.2 93.6*-

14 1688.5 169 (-)1.5 7.8 132.3 135.2 99.8
15 1635.5 169 (-)1.2 6.5 128.4 135.2 95.0
16 1729 122 0.83 6.0 136.4 132.1 103.3
17 1728 123 0.5 6.1 135.8 132.1 102.8
18 1720 82 0.17 ?.0 140.3 132.1 106.2
19 1713.5 148 2.5 8.2 135.7 132.1 102.7
20 1724 82 1.5 8.9 133.6 132.1 101.1
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TABLE 2.5.4-20 (Cont)

Map Test Coordinates Elevation Mo i stu re Day Max Dry Compaction
Loc. No. North East fft) Content (1) Density focr) Density focr) (1)

i 21 1721 72 2.17 7.5 135.6 132.1 102.7
22 1713.5 87 10.67 5.1 138.73 138.6 100.0
23 1711.5 163 9.67 6.9 142.79 138.6 103.
24 1712.5 160 7.67 6.3 139.03 138.6 100.
25 1713.5 141 10.0 6.6 138.68 138.6 100.
26 1711.5 162 8.33 7.2 143.66 138.6 104.
27 1712.5 161 9.0 6.7 137.77 138.6 99.
28 1711.5 76 9.33 6.3 135.96 138.6 98.
29 1712.5 161.5 7.0 6.62 133.79 138.6 97.
30 1712.5 118 8.33 6.8 137.23 136.6 100.
31 1712.5 88 9.0 5.8 137.78 136.6 101.
32 1712.5 92 7.67 6.7 138.12 136.6 101,
33 1734 93 8.42 5.5 133.3 137.5 96.9 241.3
34 1730 130 9.5 5.3 143.2 137.5 1G4.1
35 1715 115 11.5 5.2 141.2 137.5 102.7
36 1750 90 4.42 5.9 133.1 137.5 96.8
37 1734 117 5.25 6.6 136.5 137.5 99.3
38 1777 128 5.83 5.4 134.6 137.5 97.9
39 1716 124 6.42 5.7 133.3 137.5 96.91

,
40 1773 127 7.0 5.1 144.1 137.5 104.8

' 41 1747 95 3.0 5.7 137.0 137.5 99.6
42 1740 94 3.5 5.2 135.6 137.5 98.6
43 1758 101 9.67 6.5 135.84 135.4 100.
44 1746 96 10.33 6.8 133.83 135.4 99.
45 1744 87 11.08 6.7 126.0 135.4 93. *
46 1745 83 11.08 6.0 131.96 135.4 97.
fr7 1760 87 11.67 6.1 132. 8 f> 137.5 97.
48 1713 71 15.0 6.6 133.46 137.5 97.
49 1713.5 90 16.33 6.3 133.51 137.5 97.
50 1711 87 17.67 5.7 135.8? 134.1 101.
51 1703.75 179.50 16.75 4.9 138.7 137.5 100.9
52 1714 82 11.00 6.0 135.9/ 138.8 98.
53 1713 94 12.33 5.3 139.91 138.8 101
54 1712.50 75 13.58 5.2 136.28 138.8 98.
55 1725 101 14.5 6.9 116.01 134.1 101.
56 1723 78 16.5 5.8 138.02 134.1 103.
57 1757 67 13.83 4.0 127.34 134.0 95.
58 1765 62 14.5 4.7 130.50 134.0 97.
59 1770 70 15.17 5.4 130.89 134.0 98.
60 1775 68.5 12.5 4.6 129.8 134.0 97.
61 1772 72 13.17 4.1 129.1 134.0 96.
62 1772 68 13.83 4.8 132.4 134.0 99.
63 1721 110 12.67 4.5 130.9 134.0 97.7
64 1769.5 67 16.17 4.9 131.33 134.0 98.
65 1770 71 17.25 5.7 138.43 134.0 103,
66 1728.50 121 11.33 5.5 140.30 134.0 104.7
67 1736 120 13.5 5.3 135.87 134.0 101.4
68 1766 61 18.17 6.0 134.75 134.0 100.6
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j TABLE 2.5.4-20 (Cont)
}
.

4 Map Test Coordinate 1 Elevation Moisture Day Max Dry CompactionLoc. No. North East frt) Content (1) Density focr1 Density f ocf'l f%)
69 1775 96 20.0 3.8 132.11 138.7 95.270 1772 114 21.17 5.5 126.04 138.7 90.9*71 1774 115 21.17 6.2 137.02 138.7 98.872 1766 93 23.0 6.5 125.49 138.7 90.5*73 1779 61 23.0 3.7 134.46 138.7 96.974 1758.5 65 22.5 5.1 127.80 138.7 92.1*75 1760.5 72 22.5 5.1 132.89 138.7 95.876 1779 73 23.25 5.9 136.3 134.9 101.77 1779 83 21.92 6.4 133.9 134.9 99.378 1726 94 22.58 5.6 129.3 134.9 95.879 1778 85 19.0 8.6 139.2 134.9 103.280 1777 80 20.25 6.7 136.3 134.9 101.081 1755 90 19.5 6.0 135.7 135.4 100.2. 82 1759 78 20.67 6.9 138.8 135.4 102.5! 83 1745 95 22.33 5.6 134.7 135.4 99.5} 84 1747 94 23.00 6.9 135.4 135.4 100.0! 85 1748 65 22.92 5.2 129.6 135.4 -95.7i 86 1747 60 21.67 6.1 135.0 135.4 99.71 87 1748 80 21.0 6.3 139.1 135.4 102.8 241.3; 88 1778 118 18.0 5.8 133.8 135.4 98.8i 89 1747.5 88 19.17 7.0 132.1 135.4 97.6

'

90 1746.5 77 20.5 7.0 134.4 135.4 99.391 1725 68 19.33 6.1 138.3 135.4 102.192 1726 84 20.58 7.2 135.0 135.4 99.793 1770 87 18.0 6.5 132.2 135.4 97.6
4

I 94 1745 82 18.0 5.9 134.9 134.9 100.J 95 1732 129 16.67 6.7 137.4 134.9 101.9! 96 1740 83 17.33 5.9 135.7 134.9 100.697 1768 98 15.0 6.4 139.3 135.6 102.798 1757 102 13.5 6.9 139.7 135.6 103.99 1755 80 16.0 7.0 139.5 134.7 103.6
i

100 1716 94 17.33 6.1 139.1 134.7 103.5101 1760 86 12.67 6.2 140.1 134.7 104.0102 1755 89 13.33 6.8 134.8 134.7 100.1103 1756 87 14.67 6.8 144.9 134.7 107.2104 1748 75 15.0 5.0 135.69 134.7 100.7105 1726 76 15.5 4.8 139.66 134.7 103.7j 106 1739 90 16.0 5.4 135.41 134.7 100.5107 1745.50 85 12.5 5.7 135.37 132.8 101.9108 1748.50 80 13.0 5.5 136.27 132.8 102.6109 1737.5 95 13.5 6.0 135.80 132.8 102.3i 110 1749 90 13.92 5.2 136.64 132.8 102.91 111 1744 85 14.5 5.4 135.52 132.8 102.0112 1723 112 11.83 5.8 134.6 134.0 100.5113 1756 84 22.25 4.8 134.5 134.9 99.7,

)
i
!
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TABLE 2.5.4-20 (Cont)

NOTES:

1. Refor to Figure 2.5.4-54 for location of tests. ;

2. Backfill for Tests 1-68 and 112 from Romanella; remaining backfill from Soneco.
'

241.33. Results as reported by SWEC Quality Assurance.'

* Test failed. Compaction below specified minimum compaction of 95 percent.,

Fill reworked to acceptable conditions as verified by subsequent tests at same location.

** Test failed. Moisture content was not within 1 percent of optimum.
] Fill reworked to acceptable conditions as verified by subsequent tests at same location.

4

:

a

i
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i
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TABLE 2.5.4-21

EMERGENCY GENERATOR ENCLOSURE
! SHAKE FREE FIELD SOIL PROPERTIES INPUT

Top of Layer
Elevation Soil G max G T

| Layer (ft) Type lpbef) (psi) (psi)

1 24 Fill 143 1.2 x 109 241.4-

2 15 Fill 143 1.63 x 104 5,097
3 10 Basal till 145 1.4 x 105 1.3 x 105
4 0 Basal till 145 1.4 x 105 1.2 x 105
5 -10 Basal till 145 1.4 x 105 1.1 x 10s
6 -20 Bedrock - 1.5 x 10s .

NOTE:

The structure is founded on the basal till at the top of Layer 3.
Soil stiffness was modeled using shear modulus.

|
t

Amendment 3 1 of 1 August 1983
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TABLE 2.5.4-22

CONTROL BUILDING
SHAKE FREE FIELD SOIL PROPERTIES INPUT

Top of Layer
Elevation Soil Yt 'rs (max) 10s (T)

Layer (ft) Type (pcf) (fps) (fps)

1 24 Fill 125 1400 515
2 21 Fill 125 1400 646 241.4
3 18 Fill 125 1400 776
4 15 Fill 125 2000 906
5 12 Fill 125 2000 1037
6 9 Fill 125 2000 1166
7 6 Fill 125 2400 1297
8 3 Basal till 140 2400 1903
9 0 Basal till 140 2400 2076

10 -3 Basal till 140 2400 2250
11 -6 Basal till 140 6272 2424
12 -9 Basal till 140 6272 2598,

'

13 -12 Basal till 140 6272 2771
14 -15 Bedrock - - -

NOTE:

The structure is founded on the basal till at the top of Layer 9.

!

,

i

Amendment 3 1 of 1 August 1983;
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MNPS-3 FSAR

TABLE 2.5.4-23

BEARING CAPACITY OF MAJOR STRUCTURES

App rox i ma te Approximate App roxima te Ultimate Allowable *
Dimensions of Foundation Foundation Bearing Bea ring Factor
Contact Area Depth Load Capacity Capacity ofSt ructu re fft) fft) (ksf) (ksf) fksf) Sa fe ty

Containment 158 diam 62.7 8.25 - 200 >24

Main Steam Valve 70 x 60 15.0 5 - 200 >40
Auxi l ia ry 177 x 102 24.5 4.45 - 200 >40

,

Engineered Safety 139 x 23 24.5 2.95 - 200 >57Fea tu res
241.13

control 125 x 105 24.5 3.5 488 12 139
0 Emergency Generator 10 strip 15.0 4.0 128 12 32Enclosure

Emergency Generator 65 x 32 22.5 1.6 102 8 64Oil Tank
.

Refueling Water 45 diam 9.0 4 - 200 >50Storage Tank

Deminera lized Water 35 diam 9.5 4 - 200 >50Storage Tank

Fuel 93 x 112 21.0 5.5 - 200 >36
i
; Waste Disposal 112 x 46 23.5 4.1 288 12 70(Liqu;d),

Hydrogen Recombiner 39 x 27 4.0 4.49 - 200 >44
Di scha rge Tunnel 17 wide 32.5 to 22.5 2.51 56** 8 22
Ci rculating Water 124 x 75 46.0 4.55 200 >44-

Pumphouse

i

NOTES:

* See FSAR Section 2.5.4.10
** Bearing capacity determined for structure on concrete fill over ablation till

1

i

Amendment 3 1 of 1 August 1983
)
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MNPS-3 FSAR

2.5.5 STABILITY OF SLOPES

The topography in the plant area is generally flat with the final
grade at el +24 feet in the major plant area. Detailed analyses were
performed to determine static and dynamic stability of two man-made
slopes at the site. The beach and outwash sand and armor stone slope 241.18
at the shoreline, adj acent to the pumphouse, was analyzed using
circular failure surfaces according to methods developed by Bishop
(1955) and incorporated in the LEASE II (SWEC 1977) computer program.
The analysis showed that the slope (Figure 2.5.5-1) was safe under an
average amplified seismic loading of '0.25g and under static
conditions.

The vertical rock cut excavated for the containment structure,
(Figure 2.5.5-2) was analyzed by assuming failure planes developed
along fully continuous joint and foliation surfaces. Methods
developed by Hendron et al (1971) and incorporated into the computer
program SWARS-2P (SWEC 1974b) were used to analyze slope stability of
this rock cut under both static and dynamic loading conditions. It
was determined that the stability of these slopes was inadequate to
maintain isolation of the containment structure walls from the
external load applied by the rock wedges. As a result, a continuous
structural hoop or ring beam was constructed in the annular cpace
between the containment walls and the rock face. The purpose of this
ring beam is to transfer any rock loading from the less stable areas
where potential failure wedges may form to the more stable areas
elsewhere around the containment, maintaining isolation of the rock
loads from the containment exterior walls. Section 3.8.1.1 discusses
the details of the ring beam design.

2.5.5.1 Slope Characteristics

2.5.5.1.1 Shoreline Slope

i A plan of the shoreline in the vicinity of the Hillstone 3 pumphouse
is shown on Figure 2.5.4-41. To the east of the pumphouse, a
reinforced concrete seawall with post-tensioned rock anchors has been
built between the pumphouse and the Millstone 2 intake structure to
retain the earth and protect the structures from wave action. To the
west of the pumphouse, a variable slope has been cut in the beach and 241.18
outwash sand to provide for a transition from the offshore intake
channel at el -32 feet to the pumphouse area site grade at
el +14 feet. The slope varies from five horizontal to one vertical
immediately adjacent to the pumphouse, to ten horizontal to one
vertical near Bay Point, the western extent of the beach. Compacted
backfill was placed in areas where additional fill was required to
meet these grade requirements.

A multilayer stone armor zone was placed on the slope for protection
against wave action during the probable maximum hurricane wave of
13 feet. The techniques used are described in the U.S. Army Shore
Protection Manual (USA CERC 1975). The armor stone consists of two

Amendment 3 2.5.5-1 August 1983

_ - - - . ,-- __. .- - .- - . - , . - - , , . . _ . . - . _ _ _ - _ . _ _ .



MNPS-3 FSAR

layers of stone varying in weight from 4,500 to 7,500 pounds, with
75 percent greater than 6,000 pounds, overlying four layers of graded
stone and transition zones above the beach sand and compacted
backfill. Figure 2.5.5-1 shows a detailed cross-section of the slope,

| protection system. Stone for the slope protection was obtained from
bedrock previously blasted during excavation at the site and from
offsite sources.

'

Borings P1 through P10 and Il through I12 were drilled onshore in the
. vicinity of the pumphouse. The P-series of borings . included
undisturbed sampling of the saturated beach sands using the Osterberg
piston sampler. The location of these borings is shown on

! Figure 2.5.4-31. A geologic profile across this area is shown on
Figure 2.5.4-35. The depth of sand along the beach varies from zero
at Bay Point and the area just west of the Millstone 2 intake

; structure, where exposed rock is evident, to a maximum of

approximately 40 feet in the vicinity of the Millstone 3 pumphouse.
The beach and outwash sand deposits overlie a thin layer of basal'

till, generally less than 5 feet thick which covers the bedrock. The
relative density of the beach sand determined from the Gibbs-Holtz
correlation of blow count data averages approximately 70 percent.
The data points are plotted on Figure 2.5.4-28. No extensive or
continuous loose zones were detected in these borings.

2.5.5.1.2 Containment Rock Cut

The reactor containment building is founded on bedrock at
approximately el -39 feet. Top of rock varies from approximately
el 0 feet to el 20 feet, as shown on the bedrock surface contour map

(Figure 2.5.4-39). The excavation walls are vertical, with a 9-inch

bench at el -17 feet. The excavation of bedrock for the containment
is described in detail in Section 2.5.4.5.1.

~

,

As a result of detailed geologic mapping of the bedrock surface
during construction, described in Section 2.5.4.1.1, additional

,

preferred joint sets were noted beyond those previously reported in'

the local geological literature (Goldsmith 1967). These joint sets
! have been interpreted from the stereonet projection plots for top of,

| bedrock mapping previously reported '(hNECo.1975) and plotted from
i final excavation grade data on Figure 2.5.1-16. Cross sections

through the critical wedges are shown on Figure 2.5.5-2.

The assumption that failure surfaces develop in the bedrock along
joint and foliation surfaces is very conservative. For this to
occur, joint and foliation surfaces must be at least as long as the
horizontal projection of the wedge failure surfaces and must extend

; from the rock surface to a minimum elevation of -27 feet, which

! corresponds to the top of the containment mat. There is no firm
,

evidence that this situation does occur around the containment
structure, particularly with respect to the minor joint sets.

; However, for the purposes of analysis, the joint and foliation planesi

are modeled as flat, smooth continuous surfaces.

:
Amendment 3 2.5.5-2 August 1983
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Direct shear tests were conducted on samples of both foliation and
joints to determine the frictional values for each plane. A direct
shear device capable of developing the low normal forces
representative of field conditions and sensitive enough to measure
the shear force was used to test NX core samples of rock from the
borings previously taken in the vicinity of the containment
structure. A description of the samples tested is shown in Table 1
of Appendix 2.5F. The peak and residual 4 values are plotted on
Figure 2 of Appendix 2.5F. For analysis, a friction angle 4 of 32
degrees was used for the foliation, , equals 34 degrees for the
predominant joint set of N04E and 9 equals 37 degrees for'the minor
joint sets. These values do not take into account the added strength
of the asperities, which was significant for the higher normal
stresses.

2.5.5.2 Design Criteria and Analysis

2.5.5.2.1 Shoreline slope

A computer pcogram, LEASE II (Limiting Equilibrium Analysis of Slopes
and Embankments) (SWEC 1977), was used to analyze the stability of
the shoreline slope. This program, part of ICES (Integrated Civil
Engineering System -- VI M3 dated November 1969), is accepted and
widely used by soil mechanics and foundation engineers for analyzing
slope stability problems. This version is an update of an earlier
version and provides for making dynamic analyses. LEASE II is
presently being run on an IBM-370 Operating System, Model 165 at the
SWEC Computer Center.

LEASE II calculates three different factors of safety. The methods
of analysis include the simplified Bishop method of slices, the
Fellenius method of slices, and the Rankine wedge method. The
simplified Bishop method of analysis was used to compute factors of
safety of the slopes. It.has been shown by Whitman and Bailey (1967)
and Whitman and Moore (1963) that the answers obtained using the
simplified Bishop method are more correct than other methods.

I Whitman and Bailey indicate that the error involved in the simplified
l Bishop method is usually less than 5 percent and, therefore,

recommend it be used for slcra stability analyses.

The shoreline slope shown on Figure 2.5.4-41 was analyzed for static,
dynamic, and post-earthquake conditions. The slope to the west of
the circulation and service water pumphouse is bowl-shaped. It is SH
to IV at the steepest portion and decreases to 10H to IV adjacent to
the intake channel. Conservative assumptions were made in 241.18

i

| constructing the analytical model for the slope stability analysis.
! The end constraints of three dimensional geometry were ignored and

the entire slope was assumed to be 5H:1V. A section through the
modeled slope together with a summary of the results of the slope
stability analysis is presented on Figure 2.5.5-1. Factors of safety

;

| are defined as the available shear resistance along a postulated

i

i

l
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,

failure surface divided by the maximum driving forces along that
surface.

Figure 2.5.4-37 shows a groundwater gradient from the main plant area
toward Long Island Sound. Groundwater levels in boring 316, which is

,

approximately 250 feet from the pumphouse,- varied between
elevations 6.4 and 8 feet. Water levels of elevation +6 feet onshore
and -6 feet offshore were conservatively selected to maximize the
destabilizing forces in the analysis. These _ levels represent

approximately four times the normal tidal range, and elevation +6
feet corresponds to an appropriate flood tide level at the site.'

Soil strength properties used in the stability analysis were selected
on the basis of standard penetration tests and of cyclic triaxial and,

consolidated undrained [577) traixial tests on undisturbed samples,
as reported in Appendixes 2.5G and 2.5F, respectively. The effect of
posssible pore pressure buildup in the beach and outwash sands was
accounted for in the stability analysis for the post-earthquake
conditions.:

t 241.18
A static slope stability analysis was conducted using the assumptions
described above together with strengths for the various slopej

i~ materials as shown on Figure 2.5.5-1. The effective internal
friction angles (F) assigned to the beach and glacial outwash sanda

were selected on the basis of standard penetration tests and of the
C9RT triaxial tests on undisturbed ' samples. The l?NT tests (see

:
i Appendix 2.5G) revealed effective internal friction angles of 33 to

more than 40 degrees.for the samples tested. On internal friction,
angle of 34 degrees was used in the analysis. The minimum factoran

' - of safety against. slope failure for the static case is 2.9, which is
,

adequate. The dynamic slope stability during the SSE was elevated by
using a psuedo-static approach and undrained shear strengths of' the
soils. Input horizontal and vertical accelerations of 0.25g and
0.17g were based on the average amplified accelerations described in
Secticns 2.5.4.8.3.1 and 2.5.4.9. Acceleration directions were,

selected to maximize instability.

;

s Undrained strength parameters for the beach and glacial outwash sands
i were derived based on undrained triaxial compression test results

; reported in Appendix 2.5G. Stress paths and data from these tests
indicate that during undrained loading the average A parameter at,

[7, / T ] was 0.13. The values of A ranged frommaximum obliquity
3

+0.33 to -0.16. An A parameter equal to 0.5 and an internal
friction angle of 34 were used to derive the undrained strengths of
the beach and glacial outwash sands. These values are considered to
be conservative based on the in situ densiy and loading conditions.
The derived undrained strengths are shown on Figure 2.5.5-1.

Results of the pseudo-dynamic stability analysis indicate that the
minimum factor of safety against slope failure is 0.9 for the assumed

| conditions. This result is very conservative because of the
assumptions made about slope geometry and end effects. However, it

4

Amendment 3 2.5.5-4 August 1983

t

!

)̂
-. _ -. . _ _ _ _ _ . ~ , - _ _ _ _ . _ _ . _ - - - - _ . _ _ . . , _ - . . - _ _ __-- . _ ,-._ -. _.~ ,._, - -



MNPS-3 FSAR

is lower than the factor of safety of 1.1 that is usually considered
acceptable for an analysis of this type.

Due to the low factor of safety obtained, an analysis was performed
to estimate the defonaations which could theoretically occur along
the postulate failure surface during earthquake loading. The
analysis is based on an approach presented by Newmark (1965) using
the computer program SIDES (Seismically Induced Displacement of
Embankments and Slopes, SWEC, 1979) which calculates the cumulative
mono-directional sliding displacement of a rigid body shaken by an
earthquake. An input earthquake accelerogram is represented by a
maximum 12,000 point time history of acceleration. No motion is
assumed to occur within the slope until the strength of the soil is
exceeded; i.e., the limiting acceleration producing a safety factor
of 1.0 is exceeded. Analytical equations governing rigid solution
are then solved incrementally on the assumption that the input 241*18
acceleration varies linearly from point to point, and that the
displacements are cumulative throughout the duration of the
earthquake. Each of the three earthquakes used to compute the
dynamic response of the soil were used (Section 2.5.4.8.3). Their
time histories were scaled to the appropriate average amplified
accelerations (i.e., vertical acceleration of 0.17g and horizontal
acceleration of 0.25g) described above. Results from each of these
earthquakes indicate maximum cumulative slope movements less than 0.1
inch. The limiting horizontal and vertical acceleration used were
0.2g and 0.12g, respectively. These results indicate that if there
is any movement of the slope during the SSE, the movement will be
negligible. There will be no adverse effect to any safety related
system component or sturctures.

A post-earthquake stability analysis was performed to quantify the
effect of pore pressure generated by the earthquake. The magnitude
of pore pressure building was estimated from results of cyclic
triaxial tests (Appendix 25F) considering such factors as the number
of equivalent cycles, cyclic shear stress levels, confining
pressures, material density, and gradation. The pore pressure
buildup for 5 cycles of loading on samples which most closely
represent the in site condition and dynamic loading was between 40

[ and 60 percent of the effective confining pressure. An estimated
pore pressure buildup of 50 percent was used to evaluate the post-
earthquake slope stability due to pore pressure buildup. Results of
the post-earthquake analyses reveal that the minimum factor of safety
against slope failure is 1.4. This is considered acceptable. The
analysis of slope stability indicates that the shoreline slope will
be stable under static, dynamic, and post-earthquake conditiors.

i

|

| Liquefaction of the shoreline slopes was also investigated. The
| analyses (Section 2.5.4.8.3) show that the beach sands will not

| liquefy when subjected to the SSE.
l
i

!
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2.5.5.2.2 Containment Rock Cut i

1

Two computer programs have been developed to evaluate field data and
compute the stability of rock slopes. JTPLOT(ST-212) (SWEC 1974a) is
used to reduce data from joint and foliation surveys and to prepare
contoured stereographic plots, such as those on Figures 2.5.1-15 and
2.5.1-16. SWARS-2P (SWEC 1974b) is used to analyze the stability of
tetrahedral rock wedges formed by the intersections of joint and
foliations surfaces with the vertical excavation face. The data are
input in geological notation and are converted internally to the
format required for rock mechanics. calculations. All possible
combinations of joints are automatically considered. Effects of
seismic loads, rock bolts, surcharges, point loads, and several types
of piezometric loads are included in the analysis. In designing a
restraining hoop or ring beam, the forces required to stabilize the
sliding wedges are input into the program as hypothetical rock bolts,
with the load distributed across the projected vertical area of the
rock wedge. A minimum safety factor of 1.1 was considered acceptable
for determining required stabilizing forces.

In the analysis, the surcharge loading from adjacent structures was
accelerated in the vertical direction, and soil surcharge was
accelerated both vertically and horizontally. Water pressure was not
applied to the rock wedge surfaces, on the assumption that the
differential head acts directly on the containment wall. However,

,
the buoyant weight of the rock was used to account for the presence
of groundwater. This assumption is considered conservative because!

the bouyant weight effectively reduces the resistive forces. Wedges
smaller than 100 cubic feet were disregarded, en the assumption that
these wedges were formed by the intersection of two high angle joint
sets, and were probably removed during blasting and scaling
operations.

The forces applied by the rock wedges on the ring beam are shown on
Figure 2.5.5-3. The maximum forces act in the southwest quadrant,
due to the effect of the weaker foliation planes which dip into the
excavation face in this area. Other areas of instability can be
attributed to the high dip angles of the jointing, which are
inherently unstable when subjected to seismic and surcharge loadings.
The design of the structural support, or ring beam, which transfers,

4

this load around the excavation, maintaining the isolation of

,

containment structure from these external loads, is discussed in
detail in Section 3.8.1.1.'

2.5.5.3 Logs of Borings

All boring logs are included in Appendix 2.5J. No borings were taken
in borrow areas for materials used onsite.

Amendment 3 2.5.5-6 August 1983
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2.5.5.4 Compacted Fill

Structural backfill used to ' raise the shoreline slopes to final
design lines meets the requirements outlined in Section 2.5.4.5.2.

2.5.5.5 References for Section 2.5.5
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Hendron, A.J.; Cording, E.J.; Aiyer, A.K., 1971. Analytical and
Graphical Methods for the Analysis of Slopes in Rock Masses. NCG

Technical Report No. 36.

Northeast Nuclear Energy Co. (NNECo.), 1975. Geologic Mapping of
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to contain the missile and prevent it from impacting safety
related items.

Centrifugal pumps and fans located outside the containment in areas
containing safety related components have been evaluated for missiles
caused by overspeed or failure. The maximum no-load speed of these
centrifugal pumps and fans is equivalent to the maximum operating
speed of their motors. Consequently, no overspeed is expected and
missiles associated with centrifugal pumps and fans outside the
containment are not postulated, except for the auxiliary feedwater
pump turbine. The auxiliary feedwater pump turbine is located and

Ioriented within a concrete cubicle to prevent any generated missiles
410 7 from affecting other safety systems, such as the motor-driven

auxiliary feedwater pumps, in adjacent cubicles.
:

The motor-generator that provides power to the control rod drive
mechanisms (CRDM) is located outside the containment. The flywheel
on this component has been evaluated as a potential missile. The
fabrication specifications of the motor-generator-set-flywheel
control the material to meet ASTM-A533-70, Grade B, Class I with
inspections per MIL-I-45208A and flame cutting and machining
operations governed to prevent flaws in the material. Nondestructive
testing consisting of nilductility (ASTM-E-208), Charpy V-notch
(ASTM-A593), ultrasonic (ASTM-A577 and A578), and magnetic particle
(ASME Section III, NB2545) is performed on each flywheel material
lot. In addition to these requirements, stress calculations are
performed consistent with guidelines of ASME Section III, Appendix A,
to show the combined stresses due to centrifugal forces and the shaft
interference fit shall not exceed one-third of the yield strength at
normal operating speed (1,800 rpm) and likewise, shall not exceed
two-thirds of the yield strength at 25 percent overspeed. However,

i no overspeed is expected for the following reason: the flywheel
weighs approximately 1,300 pounds and has dimensions of 35.36 inches
in diameter and 4.76 inches in width. The flywheel, mounted on the
generator shaft and directly coupled to the motor shaft, is driven by
a 200 hp, 1,800 rpm synchronous motor. The torque developed by the
motor is insufficient for overspeed. Therefore, there are no
credible missiles from the CRDM motor-generator flywheel.

l Evaluation of missiles being generated from the emergency generator
enclosure concluded that there is no need to evaluate missile
generation. Safety related emergency generators are located in a
structure designed for tornado missile protection; consequently,
missiles from the diesel engines are considered unable to penetrate
this structure. The essential diesel generator systems are redundant
and separated so that a missile generated by one diesel engine will
not affect the other. Doors are offset from the generators' axes
pracluding the possibility of missiles exiting from the doorway of
the structure.

3.5.1.2 Internally Generated Missiles (Inside Containment)

The design bases are such that missiles generated within the reactor
containment will not cause loss of function in any redundant

Amendment 3 3.5-2 August 1983
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All valves have been designed against bonnet-to-body connection
failure and subsequent bonnet ejection by means of:

1. Compliance with the ASME Code, Section III

2. Control of load during the bonnet-to-body connection stud
tightening process

The proper stud torquing procedures limit the stress of the studs to
the allowable limits established in the ASME Code. This stress level
is far below the material yield. The valves are hydrotested per the
ASME Code, Section III. The bodies and bonnets are volumetrically
and surface tested to verify soundness. Critical valves are also
designated for inservice inspection to ASME Code, Section XI,

requirements (Section 6.6).

| Non-ASME III valves were examined for potential missiles. Provision
for protection against them was undertaken based on the following:

1. valve stems are provided with back seats. This will prevent
stem ejection should the threads fail.4

2. Valves are oriented to prevent postulated missiles from
impacting critical targets.

3. Probability of failure is low (P s10-4 per year), so a lowt

i impact probability may be argued against generation of
missiles.

3

4. Barriers erected specifically for protection against
i internal missiles.

Missiles generated due to a seismic event are addressed in
4 0*8 Section 3.78.3.13.

3.5.1.2.2 Missile Protection Provided

Safety related structures, systems, and components whose safety
function might be impaired, are protected from postulated missiles
by:

components in individual missile1. Locating the systems or
proof structures

2. Physically separating redundant systems or components of the
system

3. Providing special localized protective shields or barriers.

| The ability of structures or barriers to withstand the effects of
potential internally generated missiles is discussed in

,

Section 3.5.3.
1
i

Amendment 3 3.5-6 August 1983
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l
1

3.5.1.6 Aircraft Hazards

A study of the probability of aircraft which use nearby airports and
airways colliding with the safety related structures of the Millstone
site has been conducted. Due to the conservatism of the analysis,

|
the values derived by the analytical model are believed to be '

substantially higher than the true probability. The study concludes
that the aircraf t accident probability would be less than 1.3 x 10-7
per year for a number of years since no increase in air traffic is
projected in the vicinity of the site.

|

3.5.2 Structures, Systems, and Components to be Protected fro 1
Externally Generated Missiles

Missiles to be considered in this section are identified in
Section 3.5.1.

As discussed in Section 3.5.1, all plant systems and components must
be protected whose failure can lead to unacceptable offsite
radiological consequences or which are required to shut down the
reactor and maintain it in a safe condition, assuming an additional 410.10single failure. Safety related structures, systems, and components
that are required for a safe shutdown of the reactor are identified
in Tables 3.5-1 and 3.5-2. All components containing radioactive
fluids are protected or fall within the results of the design basis
offsite radiological analyses which are presented in Sections 15.7.1,
15.7.2, and 15.7.3.

3.5.3 Barrier Design Procedures

Missile barriers are designed to withstand the effects of missiles
described in Section 3.5.1 without compromising plant safety,

l

| Most internally generated missiles have low to moderate energy.
| Consequently most barriers erected specifically for protection
'

against internal missiles will be rather light and will usually
protect only a limited area. Small steel barriers, rather than
concrete structures will generally be most suitable. There are a few

i
exceptions, such as the control rod drive missiles, where sufficient

! energy exists to make a concrete barrier more practical.

3.5.3.1 Concrete Barriers

Missile barrier design requirements include:

1. Prevent perforation of the missile into safety related areas
with one or more barriers

2. Scabbing particles are not generated or are limited to
energy levels which still permit safe shutdown of the plant

3. Structural response to missile impact permits the barrier
and its supports to safely carry other loads during and
after impact. In addition, the deflection of the barrier.

Amendment 3 3.5-13 August 1983
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does not impair the safety or safety function of a
Category I system.

For concrete barriers, the requirement to stop the missile is
fulfilled by showing that perforation of the barrier, or the final
barrier in a multiple barrier design, does not occur. This is
established based either on test data (Nusbaum et al 1976; Stephenson
1976; and Rotz 1975), or an empirical evaluation of these test data.,

Determination of whether scabbing occurs is also based on procedures
set forth in Stone & Webster Engineering Corporation Topical Report,
SWEC-7703, Appendix B (SWEC 1977).

The overall structural response to missile impact is based on dynamic
time history calculations for elastic-plastic behavior of the missile
and the barrier. The general method for calculating overall
structural response is described in " Introduction to Structural
Dynamics" (Biggs 1964). The ultimate load capacity of concrete
barriers is determined by yield line theory. The barriers are
designed so that the calculated ductility ratio of the barriers for
any load combination is less than the maximum allowable ductility
ratio.

Ductility ratio is defined as the ratio of maximum acceptable
displacement (Xm) to the displacement at the effective yield point
(Xy) of the structure.

For analytical procedures for analyzing concrete barriers for overall
structural response to tornado missiles refer to Stone & Webster
Engineering Corporation Topical Report SWEC 7703, Appendix C
(SWEC 1977).

If the concrete barrier is required to carry loads during and after
missile impact, the maximum allowable ductility ratio is limited to a
factor of 10. In particular, for beam-column members, where the
compressive load is equal to or less than one-third of that which
produces balanced strain conditions for the cross section, the
allowable ductility ratio is 10.

Refer to Table 3.5-14 for examples of maximum barrier elastic
deflection, maximum barrier deflection, and ductility ratio as a

|
function of missile and barrier span for 24 inch concrete barriers.

For an example of maximum barrier elastic deflection, maximum barrier
deflection, and ductility ratio for a beam-column, refer to Table
3.5-15.

I
If a concrete barrier is not required to carry other loads during and
after impact, the maximum allowable rebar elongation is limited to
5 percent.

|

|
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3.5.3.2 Steel Barriers

Steel barriers are designed with consideration given to local
perforation, overall response, and support loads.

The thickness of the barrier plate required to prevent perforation is
determined from the Stanford equation (Gwaltney 1968). The BRL
formula for steel perforation is used if the Stanford equation is not
applicable. However, impacts near a support are most limiting with
respect to perforation and where these are postulated, the Stanford
equation is used with the artificial, but conservative, assumption
that the support spacing equals the missile diameter.

The preferred design is a single plate supported at the corners and,
if necessary, reinforced by bolting around the periphery to channels
or other rolled shapes. The overall response is evaluated
considering a central impact and equating the missile energy to the
energy absorbing capacity of the barrier plate. Plastic limit theory
and an allowable of 50% ultimate uniform strain are used to determine
this capacity.

The load delivered to the supports is dynamic and equal to the
plastic limit load of the plate. Since the impact may occur near one
support, each support is sized accordingly. When the resulting load
is too high for founding structure, soft supports are used. In this
case the supports, whether elastic or plastic, are designed to accept
the available energy:

E=E mo
M+m

where

|
E = Initial missile energy,n,

| m = Missile mass, and

M = Barrier mass participating in missile momentum transfer

3.5.3.3 Desian Evaluation
1

~

| Only one missile is postulated at a time and is assumed to strike the
barrier end-on. The missiles have two effects on structures, walls,

or any other barrier local effects and overall response. The local
or scabbing.effects include penetration, perforation, and spalling

The overall response includes the flexural and shear effects.

Reinforced concrete external roofs and walls of Seismic Category I
structures form barriers against tornado-generated missiles. Buried
underground, safety related duct runs and piping are also protected.

Local Effect: The estimate of missile penetration in concrete barrier
,

is based on the modified Petry formula (Amirikian 1950). Sufficient

| thickness of concrete is provided to prevent perforation, and when
required, to prevent backface spalling or scabbing. To prevent

perforation, a concrete thickness of at least twice the penetration

| Amendment 3 3.5-15 August 1983
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thickness determined for an infinitely thick slab is provided.
Determination of penetration by missiles into steel plates is in
accordance with the Stanford Research Institute formula (Gwaltney

1968).

Overall Barrier Response: The overall response of structural barriers
to missile impact is determined by time history analysis of the slab
missile system. The ductility ratio so determined must be less than
the allowable ductility ratio. This ductility ratio is a function of
the controlling nature of the structural behavior. For beams, walls,
and slabs where flexural controls design, the permissible ductility

220.15 ratios are given in Section 3.5.3.1 and are based on Stone & Webster
Engineering Corporation Topical Report, SWEC 7703 (SWEC 1977).
Flexural strength is determined from an ultimate strength theory with
the limitations on ductility.

An example of a missile shield that has been designed using these
procedures is the control rod drive mechanism missile shield.

The shield is provided over the control rod drive mechanisms to block
any missiles which might be associated with a fracture of the
pressure housing of any mechanism. This shield is constructed of
reinforced concrete with a steel facing plate, and is located above,
and as near as possible, to the housing. This limits the velocity of
the ejected missile and prevents missiles from bypassing it. The
shield is designed using procedures given in ORNL-NSIC-5 (Greenstreet
et al 1965).

3.5.3.4 Secondary Missiles

concrete impacts will produce secondary missiles from the front face
of the barrier. These missiles will have considerably less energy
than the primary missile. Concrete secondary missiles were only
considered for a postulated primary missile which has more than 4 ft-
kips of kinetic energy. Our review showed that no scabbing will

damage safety related equipments.

Secondary missiles from impacts are limited to components that may be
torn loose by the primary missile. The energy dissipated in creating
secondary missiles cause the remaining energy in the primary missile
to be negligible. Only concrete walls were found to exhibit this

,

phenomena of loosing parts or scabbingc, Nevertheless, all secondary'

missiles were found passive.

3.5.4 References for Section 3.5
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TABLE 3.5-14

BARRIER DEFLECTION AND OUCTILITY RATIOS FOR TORNADO-BORNE
' MISSILES PLUS 360 MPH TORNADO WIND

Maximum,

Elastic
Barrier Ba rrie r Ba r ri e r

Missile Mass Velocity Momentum Span Deflection (Xy) Derlection (Xm) Ba rrie r'

Description isluos) ffos) fib sec) ift) fft) ffti Ductilitv

i 12 in, sch 40 23.07 161.33 3721.96 5. .0038 .0069 1.79
'

pipe 15 ft long 10. .0154 .0266 1.73
743 lb 20. .0615 .0398 .65

30. .1383 .0489 .35

4,000 lb auto 124.2 73.33 9108. 5. .0038 .0295 7.68
. 10. .0154 .0202 1.32
' 20. .0615 .0414 0.67

30. .1383 .0843 0.61 220.13

| 13.5 in dia 46.46 176 8177 5. .0038 .0031 .80
utiiity polo 10. .0154 .0122 .79

,

35 ft long 20. .0615 .0499 .81
; 1,496 lb 30. .1383 .0871 .63
i

:
i

1
!

'

}
.

4

3 ,

i

I ?
,

Ba rrier Information:

Re i n fo rcement: . #11 010 inches GR 40 each way, each race .

'

Concrete: 3,000 psi
Ba rrier Depth: 24 inches

j Amendment 3 1 of 1 August 1983
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* TABLE.3.5-15

BARRIER DEFLECTION AND DUCTILITY RATIO
FOR A BEAM-COLUMN PLUS 360 MPH TORNADO WIND

'

Maximum
Ba rrier Maximum Ba rrie r Maximum i

i Elastic Ba rrie r Barrier Comp ression Allowablo
Barrier Missile Mass Velocity Momentum Deflection Deflection Ductliity L.oad Ductility 220.13

Qe sc ri p t ion Description [ slug) (fos) fib sec) (ft) fft) Ratio (#1 Ratio

| Refer to 13 1/2 in. 46.46 176 8177 .03 .03 10. Ba rrier dead 10.
r Fig. 3.5-6 d i:me te r load only
1 utility pele
.I 35 ft l on'!

{
.

i
;

i

!

:
1

I

i

s

!

!
,

,

Amendment 3 1 of 1 August 1983
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:

| where:
i
i

| Tpq and T; = Any two consecutive oscillator periods

= The period ratio (ratio between the ira period, Tj, andTg/TI ~I,

i the (i-1) period, T;_y).
J

3.7B.1.3 Critical Damping Values

i The values of the percentage of critical damping used in the analysis
,of Seismic Category I structures, systems, and components depends on;

the stress levels resulting from the seismic input motion (SSE or
220.17 oBE) used in the analysis.

,
,

The values of damping used for the input motion are listed in Table
3.7B-1. Structural damping is assigned to be 2.0 percent for the OBE
and 5.0 percent for the SSE.

) The higher damping values -(Table 3.7B-1) are used only where

| justified by detailed study (either testing or calculated stress
' levels). Damping values utilized in the analysis of Seismic

Category I structures, systems, and components are conservative with
regard to Regulatory Guide 1.61 which does apply as described in
Section 1.8.,

3.7B.1.4 Supporting Media for Seismic Category I Structures

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 building, fuel builidng, and the hydrogen
j recombiner building. The control building is founded 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 diesel generator building is founded on approximately
i 20 feet of structural backfill overlying a 20 foot thick layer of

basal till. The fuel building is founded partially on basal till and
partially en bedrock, and the hydrogen recombiner is founded on

j concrete fillisverlying bedrock.
!

A large portion of the circulating water discharge tunnel and the
service water intake lines are founded on bedrock. However, some

! sections are founded on soil, particularly near the intake and
j discharge points in the vicinity of Niantic Bay. When soil was

|
encountered as a founding material, all unsuitable overburden was

: . removed to sound ablation or basal till. In the event that the
invert elevatien was higher than the excavated grade, compacted
structural backfill was placed in thin lifts to the subgrade

; elevation in accordance with procedures described in

| Section 2.5.4.5.2.
.

,

Amendment 3 3.7-2 August 1983
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A description of each of the founding materials at the site is
presented in Section 2.5.4.2. The seismic velocities and moduli
values of these materials are presented in Section 2.5.4.4.3. The
properties of structural backfill materials are described in

.

:

:

,

#

1

i '

!
4

i

Amendment 3 3.7-2a August 1983
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where:

= Stress in piping or tunnel at penetration point due to axial
displacement, , of the structure at the penetration point
(psi)

E = Young's modulus of pipe or tunnel (psi)

F = Frictional force between pipe or tunnel and soil (psi)

= Axial displacement of pipe or tunnel at penetration point
through structure (inch)

t = Pipe or tunnel thickness (inch)

When bends or tees exist close to the penetration, the effect of
differential motion parallel to direction of piping or tunnel axis is
analyzed again by the method described in Shah and Chu 1974.

3.7B.3.12.3 Effects of Differential Movements Due to Structural
Settlement

Settlement of a structure can happen either due to its own weight
over a period of time or due to an earthquake. The settlement of the
structure where the piping or tunnel is connected, as well as the
soil adjacent to the structure where the piping or tunnel is buried,
are imposed on the buried piping or tunnel, and the approach outlined
in " differential motion components transverse to the direction of
piping axis" given above is used to evaluate stresses in the buried
piping or tunnel.

3.7B.3.12.4 Accommodations for Buried Piping Structural Penetrations

The resultant loadings imposed by thermal, structural, and seismic
distortions may cause severe local stresses in buried piping or
tunnels at structure penetration points. The piping or tunnel, if
anchored at the structural wall, may be too stiff to accommodate
these distortions for such locations. In such cases, the buried

i piping design includes a structural penetration, consisting of a
concrete box or a conduit which is not attached to the structure, and

is free to move with the soil rather than with the structure. Within
the box or conduit, the piping may (if necessary) be provided with
expansion joints or piping loops to accommodate relative

displacements in both axial and transverse directions.

3.7B.3.13 Interaction of other Systems (Piping and Equipment) with
Seismic Category I Systems (Piping and Equipment)

410.8 Nonseismic category systems (piping and equipment) are designed to be
isolated from Seismic Category I systems (piping and equipment) by a
constraint or barrier, or are remotely removed from the location of
the Seismic Category I system. If it is not feasible or practical to
isolate the Seismic Category I system from the nonseismic, the

Amendment 3 3.7-40 August 1983
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adjacent nonseismic category system is seismically designed in
accordance with the methods described in Section 3.7B.3.1.

For nonseismic category piping systems attached to Seismic Category I
piping systems, the dynamic effects of the nonseismic category piping
are simulated in the analysis modeling of the Seismic Category I
piping. The nonseismic category piping is modeled in a manner 410*8
consistent with the accuracy of the Category I piping analysis. The
attached nonseismic category piping is also designed to ensure that,
during an earthquake of SSE intensity, it does not cause a failure of
the seismic Category I piping system.

3.78.3.14 Seismic Analysis for Reactor Internals

See Section 3.7N.3.

3.7B.3.15 Analysis Procedure for Damping

Damping values of equipment, components and piping systems are given
in Section 3.7B.1.3.

3.7N SEISMIC DESIGN

In addition to the steady state loads imposed on the system under
normal operating conditions, the design of the equipment requires
that consideration also be given to abnormal loading conditions, such
as earthquakes. Seismic loadings are considered for earthquakes of
two magnitudes safe shutdown earthquake.(SSE) and operating basis
earthquake (OBE). The SSE is defined as the maximum vibratory ground
motion at the plant site that can reasonably be predicted from
geologic and seismic evidence. The OBE is that earthquake which,
considering the local geology and seismology, can be reasonably .

expected to occur during the plant life.
,

For the OBE loading condition, the reactor coolant system is designed
to be capable of continued safe operation. The design for the SSE is
intended to assure:

1. That the integrity of the reactor coolant pressure boundary
is not compromised

2. That the capability to shut down the reactor and maintain it
in a safe condition is not compromised

3. That the capability to prevent or mitigate the consequences
of accidents which could result in potential offsite
exposures comparable to the guideline exposures of 10CFR100
is not compromised

The seismic requirements for safety related instrumentation and
electrical equipment are covered in Section 3.10. The safety class
definitions, classification lists, operating condition categories,
and the methods used for seismic qualification of mechanical
equipment are given in Section 3.2.

Amendment 3 3.7-41 August 1983
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the structural steel bracing and into the containment structure. The
building is considered to be round and moderately smooth.

Auxiliary Building (Seismic Category I)

The auxiliary building is located west of the fuel building, east of
the service building, and north of the containment structure. The
auxiliary building, approximately 102 feet by 177 feet in plan, is
supported on a reinforced concrete mat founded on rock. Rock dowels
are installed along the exterior walls of the structure to resist
uplifting during seismic loading. Section 2.5.4 describes these rock
dowels. The basement floor is approximately 20 feet below grade.
There is one floor at grade and two above. The concrete roof is
located approximately 69 feet above grade. The substructure and
superstructure are reinforced concrete construction. Interior shield

220.35 walls are reinforced concrete.

The motor control center (MCC) and rod control area is located in the
southern end of the auxiliary building. This area is open on the
side adj acent to the containment structure for direct access to
electrical penetrations.

Fuel Building (Partially Seismic Category I)

The fuel building is located east of the auxiliary building, south of
the waste disposal building, and north of the containment and
engineered safety features structures. The building, approximately
112 feet by 92.5 feet, is supported on compacted fill and/or rock.

The Seismic Category I portion of the building is as follows:

1. Spent Fuel Pool
2. Spent Fuel Shipping Cask Area
3. Auxiliary-Emergency Safety Features Building Pipe Tunnel
4. Canopy over Fuel Cask Shipping Area
5. Demineralizer Area
6. Spent Fuel Shipping Cask Washdown Area
7. Spent Fuel Pool Cooler Cubicle

The remainder of the building is non-seismic and includes:

1. New Fuel Handling Area
2. New Fuel Pool Storage Area
3. Equipment Decontamination Area
4. Equipment Storage Area
5. Heat Tracing Room

These non-seismic areas are designed to withstand seismic loading so
as to prevent their collapse onto adjacent Category I areas. The
fuel building has a ground floor at grade elevation and a basement 13
feet below grade. The spent fuel pool portion of the building is
reinforced concrete construction from approximately 24 feet below to
28 feet above grade. The spent fuel areas are protected from tornado

Amendment 3 3.8-38 August 1983
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The SLCRS system is designed to maintain a .25 wg negative pressure
in the containment enclosure building and associated contiguous
structures (auxiliary building, ESF building, main steam valve
building, and hydrogen recombiner building) during LOCA. This is
accomplished by exhausting air from these areas and passing it
through a charcoal filter assembly before releasing to atmosphere.

Redundant filtration units are provided for each of these ESF filter
systems.

The combined flow rates for the fuel building exhaust and auxiliary
building exhaust are monitored by flow instrumentation located in the
plant ventilation vent (see Section 9.4.3). The SLCRS flow is 460*5
monitored by flow instrumentation located in the common discharge
ducting downstream of the system filtration units (see
Section 6.2.3.3). Monitoring of the ventilation flow rates is via
the RMS computer CRT located in the control room. Recording of these
flow rates is also performed by the RMS computer system.

Flow rates for the control room pressurization filtration units are
measured during surveillance testing.

6.5.1.3 Safety Evaluation

The ESF filter systems conform to NRC Regulatory Guide 1.52, Rev. 2
as shown in Table 6.5-1. All necessary equipment and surrounding
structures are Seismic Category I. Emergency power is provided from
Class IE power supplies. Redundancy of equipment and power supplies
enable the systems to sustain a single active failre without loss of
function during all postulated accident conditions.

ESF filter systems are evaluated in Sections 15.6 and 15.7 to
demonstrate adequate renoval of radioactive airborne material under
the postulated accident conditions.

6.5.1.4 Inspection and Testing Requirements

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

;
,

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

! Filter housing leak tests, performed in accordance with ANSI-N510,
are conducted at the shop and during in-place acceptance testing.
This test demonstrates leakage rates of less than 0.02 percent of
rated design flow at design pressure.

Each HEPA filter is 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

|
|
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ANSI N510 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, Rev. 2 requirements. After the adsorber cells
are charged with the qualified carbon, the adsorber section is leak
tested with freon in accordance with ANSI N510. This test is
performed to confirm that bypass leakage through the adsorber section
is less than 0.05 percent.

An airflow distribution test is performed 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 periodic 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 requirements
imposed by the applicable plant Technical Specifications
(Chapter 16).

6.5.1.5 Instrumentation Requirements

' Each ESF filter system is provided with instrumentation as described
in this section.

A lccal pressure differential indicating switch is installed across
each filter element including the heater. A pressure drop in excess
of the setpoint of this switch results in control room annunciation
for the respective filter element. Each filter section is monitored
by the plant computer for high differential pressure.

Relative humidity of the air entering the charcoal adsorbers is
indicated locally.

The electric heaters are controlled by a temperature switch which is
protected from over temperature by temperature switches that must be
reset locally. Each heater is interlocked with a fan running signal.
The filter fan must be running for the heater to operate. Low
airflow in a running filter bank starts the standby filter bank.
Status lights on the main heating and ventilation panel in the
control room indicate when a heater is ON or OFF.

The discharge of all carbon adsorber sections is equipped with a
continuous thermistor sensor. Control room annunciation and local
indication result when air temperatures exceed 190 F and 270 F. This
temperature monitoring system is provided with supervisory circuits.

Amendment 3 6.5-4 August 1983

- . -. - . , ,_ ., - , . . . , . -



.-

MNPS-3 FSAR

Flow indicators and recorders are not necessary, but Technical
Specifications for these systems require flow verification at least
every 18 months.

6.5.1.6 Materials

The engineered safety feature filter systems are composed of the
following materials:

1. Ductwork - galvanized sheet metal

2. Filter housings - carbon steel

Amendment 3 6.5-4a August 1983
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might affect one bus will not jeopardize proper operation of
the other bus. These switchgear rooms contain automatic
fire protection systems (Section 9.5.1). The equipment is
located so that it is not subject to damage by rain, floods,
or lightning (Chapter 3).

Bus supply and feeder circuit breaker control switches and
bus synchronizing switches for the essential buses are
located in the control room. In addition, controls required
to bring the unit to a cold shutdown condition are provided

location outside the control room for the contingencyat a
that the control room is not accessible (Section 7.4).
Also, the emergency air-magnetic circuit breakers have the
capability of being manually operated at the switchgear.

Tripping and closing positions of all 4.16 kV circuit
breakers are indicated in both the control room and at the
switchgear. Instrumentation is provided in the control room
to indicate 4.16 kV bus loads, voltage, and to alarm any
abnormality.

2. Class IE 480 V System - The Class IE 480 V power for safety
related auxiliaries is supplied from emergency 480 V load
centers consisting of dry type transformers and associated
metal clad switchgear. Load center breaker control power is
supplied from their respective color coded batteries of the
Class IE de power system, described in Section 8.3.2. Each
emergency 4.16 kV bus supplies four safety related load
centers sized at 1,000 kVA to meet emergency load
requirements. In no case are the respective 480 V load
centers fed from different emergency 4.16 kV buses.

The emergency and the stub motor control centers are rated
600 amperes at 480 V each and consist of free standing metal
enclosed structures with combination starters or molded case
circuit breakers. Motor starters have built-in 480 V to
120 V control transformers for control circuit power. The
480 V system is designed such that the voltage at the motor
control centers is within the starter pickup voltage rating.

Emergency load centers and motor control centers are located
within Seismic Category I and tornado missile protected
structures. Redundant buses are physically separated so
that any credible event which might affect one bus will not
jeopardize proper operation of the other bus.

Power for running the second fuel oil transfer pump for each
emergency generator is supplied from either emergency
bus 32-1T (Train A) or 32-1U (Train B) (Figure 8.3-6). A
manually operated transfer switch is provided to connect
each second pump to the selected bus. Normally, each second
pump is connected to the power source associated with the 430.32
tank to which it is connected. Interlocks are provided to
ensure that each second pump can be energized by only one

Amendment 3 8.3-7 August 1983

|



MNPS-3 FSAR

power source (i.e., Train) at any one time. Refer to
430.32 Section 9.5.3 for operation of the fuel oil transfer pumps.

3. 120 V AC Vital Bus System - The 120 V ac vital bus system is
a safety related, regulated, 120 V ac, two wire, ungrounded
bus system. It supplies control and instrument power to the
plant protection systems. It is designed in accordance with
IEEE-308 (Table 8.1-2). The 120 V ac vital bus system is
divided into four separate channels as required by NSSS
system control and logic. The 120 V ac vital bus of each
channel receives power normally from a separate solid state
inverter through a high speed static transfer switch. The
connections and equipment ratings for the 120 V ac vital bus
and 125 V de systems are shown on Figure 8.3-3.

The source of power to each inverter is from a separate
emergency bus through a rectifier. The associated 125 V de
battery and static battery charger are also connected to its
associated inverter input terminals. Upon loss of rectifier
output, the de supply to the inverter is immediately

,

available from the static battery charger and/or battery
without loss of continuity.

Additionally, on loss of inverter output power, the high
speed static switch automatically transfers an alternate
source of regulated 120 V ac power to the vital bus. This
alternate cource is provided from a 480 V emergency motor
control center within the same power train through a 480 V
to a 120 V stepdown and regulating transformer. An alarm is
sounded in the control room on static switch transfer.

When the inverter is out of service, an alternate source
using the above stepdown and regulating transformer is

manual bypass switch to each distributionconnected via a
bus,

t

Power to the 120 V ac loads is distributed from four 120 V
ac vital buses consisting of four fused distribution panels.
The fuses are of the current-limiting type providing fault

protection for each circuit.

During operation, the 120 V ac vital bus system delivers

power to the connected loads at 120 V ac 2 percent and
60 Hz 10.5 Hz thereby assuring satisfactory performance of
the connected equipment.

Equipment in each of the four channels for the 120 V ac
vital bus systems including inverters, static transfer
switches, maintenance bypass switches, stepdown
transformers, regulating transformers, and fused
distribution panels are designed in accordance with Seismic
Category I Criteria and are located in Seismic Category I
structures.

Amendment 3 8.3-8 August 1983
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T

Voltage on each 120 V ac vital bus is continucusly monitored
and displayed in the control room.

Because of the fail-saf. circuitry of the reactor protection
,

system ins trumentatior. a power source failure to an'

instrument channel results in a reactor trip signal or
engineered safety features actuation signal from the

,

affected channel, but does not initiate a tripping function.
,

Two out of four or two out of three channel signals are1

required to initiate a tripping function and the failure of
one channel has the effect of reducing this requirement to*

one out of three or one out of two channel signals. The

,

J

!
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.
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a
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system, which is normally required to be operable. In

addition, manual capability exists in the control room to
activate each system level indicator. This is in accordance
with Regulatory Guide 1.47 and Branch Technical Position
ICSB 21 (Table 8.1-2). Additional details appear in
Chapter 7.

Tests and inspections at vendors' facilities ensure that all
components of the Class IE uninterruptible power system are

operational within their design ratings.

8.3.1.1.3 Emergency AC Power Source

The emergency ac power source supplies power to the Class IE ac power
system (Section 8.3.1.1.2) required to ensure ac power for the unit
shutdown without endangering public health or safety.

The emergency ac power source is a self-contained source of ac
electric power located within the unit, and which is not dependent
upon normal or alternate offsite power source.

The emergency ac power source consists of two 4.16 kV, 3-phase,
60 Hz, diesel engine-driven synchronous generators.

The physical layout of the emergency generator enclosure which houses
the emergency generators and associated equipment is shown on
Figure 8.3-1.

Each emergency generator is an onsite, independent, automatically
starting power source which has the capacity, capability, and
reliability to provide onsite power for safe shutdown of the unit
after loss of offsite power and meet the requirements of Regulatory
Guide 1.9 and IEEE 387 (Table 8.1-2).

The capacity of each emergency generator is rated at 4,986 kW
continuous and 5,335 kW (2,000 hr).

The capacity is adequate to meet the safety features estimated demand
under expected conditions caused by a loss-of-coolant accident
(Table 8.3-1).

The maximum load imposed on the diesel at anytime is less than the
continuous rating of the machine. Any pump or fan required t 430.21

| operate is assumed to be operating with maximum required head and
flow.

|

Each emergency generator is capable of automatic starting and
accelerating to rated speed, and subsequent loading of all engineered
safety features and essential shutdown loads, in the required
sequence, within the minimum time intervals established by the
accident analysis. It is capable of continuous operation at rated
load, voltage, and frequency until manually stopped or automatically
tripped.

i
t
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The only limitation to prolonged operation for periods greater than
24 hours at no load or loads less than 20 percent of rated load is
the accumulation of products of combustion and lubrication in the
exhaust system.

Running the engine at above 50 percent rated load for ene hour in
each 24-hour period of prolonged operation will minimize the
accumulation of these products.

It is capable of operating for 24 hours at rated speed, no load,
430*21 without any deterioration in its load acceptance or load carrying

capability.

When the engine generator system is loaded sequentially in accordance
with the loading tables, at no time (except as discussed in Section
8.3.1.2.6 and Section 1.8, Table 1.8-1, Regulatory Guide 1.9
Position C4) will the voltage be less than 75 percent of rated
voltage and at no time will the frequency be less than 95 percent of
rated frequency.

Each emergency generator is capable of being manually paralleled with
the unit station service system under nonaccident conditions. The
emergency generators are capable of being manually paralleled with
the offsite ac power source under post-accident conditions.
Provisions are made in the emergency ac power system design to
prevent the inadvertent electrical interconnection of the emergency
generators.

Each emergency generator diesel engine is provided with cooling by
means of a shell and tube heat exchanger cooled by water from the
service water system. The emergency generators are self-cooled,
forced air ventilated. A complete description of the cooling water
system is given in Section 9.5.5.

Each diesel engine has redundant and independent air starting
systems. Engine cranking is accomplished by one of two stored air
supplies with sufficient capacity for each to start the engine five
times without using an air compressor. Fast starting and load pickup
are facilitated by electric heaters which keep the engines warm when
they are not running. A complete description of the air starting
system is given in Section 9.5.6.

The fuel oil system for the emergency generators' diesel engines have
a storage capacity suitable for operating one emergency generator at
post accident load for at least seven days. Two fuel oil storage
tanks, which contain fuel for the emergency generators, are buried
underground. Each diesel engine is equipped with an independent fuel
day tank with a total capacity for 1 1/2 hours of post accident load
operation. This independent fuel day tank is filled by transferring
fuel from a fuel oil storage tank. Two motor-driven fuel oil
transfer pumps powered from their associated emergency generator,
ensures that an operating emergency generator will have a continuous
supply of fuel. These two full capacity transfer pumps are operated
automatically at preset level points in the corresponding day tank.

Amendment 3 8.3-12 August 1983
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Complete information on the fuel oil system is given in
Section 9.5.4.

The emergency generators are located in separate rooms in the
emergency generator enclosure (Figure 8.3-1). Within these rooms,
the emergency generators, including associated starting equipment and
other auxiliaries, are completely isolated from one another by means
of a 2-foot concrete wall designed to prevent any event occurring at
one emergency generator from affecting the other. There are no
openings or common passageways between the rooms.

The emergency generator enclosure is a Seismic Category I structure
and is capable of withstanding tornado generated missiles.

Additional details on the building structure are given in
Section 3.8.

Each of the rooms has a separate drainage system to prevent liquids
from flowing from one room to the other. The separate drainage
system for each diesel is sized to accommodate any release of fluid
associated with that emergency generator. Because of these features,

f

!

|

|

|
l

|

I
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instability during motor starting. A fast responding
exciter and a voltage regulator ensure quick voltage

recovery after any load step. Each emergency generator unit
has two start control circuits.

Sequential loading is achieved by an emergency generator
load sequencer (EGLS). The EGLS automatically performs the
functions of load shedding, load blocking, and sequential
load application under the conditions of LOP, SIS and LOP,
and CDA and LOP. Under the conditions of SIS without LOP
and CDA without LOP, the EGLS does not introduce load
shedding, load blocking or sequential load application into
any of the control circuits of the engineered safety
features (with the exception of the containment
recirculation pumps which are always time delayed). An EGLS
is provided for each emergency generator.

During the first 40 seconds, the EGLS sequences initial
damage mitigating loads automatically. After the first
40 seconds, the manual start block signal is removed and
additional emergency bus loads may be started manually.
Typical loads manually started are the pressurizer heaters,
the fuel pool cooling pump, and turbine protection

equipment.
'

Under the condition of SIS without LOP, or CDA without LOP,
the EGLS has the capability to automatically reset should a

430.10 LOP occur on the essential bus. LOP is initiated by either

of the schemes described in Section 8.3.1.1.4 under
Undervoltage Bus Protection, Emergency Switchgear. This
capability prevents reconnection of all loads at the same
time and does not result in an overload condition causing
the trip of the respective emergency generator. In

addition, to prevent immediate reclosure of a load breaker
following a trip, the breaker anti-pump feature is

automatically reset when there is an undervoltage condition.
(The normal function of the anti-pump feature is to prevent
immediate reclosure of a breaker following a trip.)

Each emergency generator is2. Tripping and Surveillance -

equipped with protective relays which shut the unit down
automatically in the event of unit faults. Under emergency
operation, the emergency generator trip conditions are
limited to those which if allowed to continue will rapidly
result in the loss of the emergency generator. The
electrical fault protective devices which are retained under
accident conditions are tested annually.

The emergency generator is tripped automatically when in the
" Test" mode under the following conditions:

a. Jacket Coolant Pressure Low
b. Jacket Coolant Temperature High
c. Lube Oil Pressure Low

Amendment 3 8.3-14 August 1983
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or a containment depressurization actuation under the
following conditions only:

a. Generator Differential
b. Lube Oil Pressure Low
c. Engine Overspeed
d. Bus Differential
e. Load Center Phase Overcurrent

NOTE:

Two out of three logic is required to trip on lube oil
pressure low.

Abnormal values of all remaining bypassed trips are
alarmed in the control room.

Surveillance instrumentation is provided to monitor the
status of the emergency generator. Provisions for
surveillance are an integral requirement in the design,
manufacture, installation, testing, operation, and
maintenance of the emergency generators. Such surveillance
not only provides continuous monitoring of the status of the
emergency generators so as to indicate their readiness to
perform their intended function, but also serves to

facilitate testing and maintenance of the equipment.
Conditions which can adversely affect performance of the
emergency generators are annunciated in the control room.
The alarm system is provided with a first-out feature. The
following list shows the functi'ns that are annunciated in
the control room.

a. Emergency Generator not Ready for Auto Start
b. Emergency Generator Auto Start
c. Emergency Generator Differential Relay
d. Emergency Generator Smergency Shutdown
e. Emergency Generator Overvoltage
f. Emergency Generator Underfrequency
g. Day Tank Fuel Oil Level Low-Low

-h. Emergency Generator Breaker Auto Close Blocked
i. Emergency Generator Control - Local
j. Emergency Generator Local Panel-Trouble
k. Emergency Generator Overload
1. Emergency Generator Supply Auto Trip
m. Emergency Generator Neutral Auto Trip

Equipment which can deliberately render the diesel generator
inoperable are statused in the control room in accordance with Branch

" " ## * " ' #" '9" ^ #I " * * *
430.22

The following are indicated in the control rooms

a. Emergency Generator Breaker Racked Out/ Loss of DC
b. Emergency Generator Air Starting Air Compressor

Amendment 3 8.3-16 August 1983
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Control Circuit Open
c. Emergency Generator Crankcase Vacuum Pump Control

Circuit Open
d. Emergency Generator DC Fuel Oil Pump Control Circuit

430.22
1 Open

e. Emergency' Generator Remote Voltage Mode Switch in Manual
]~

f. Emergency Generator Local Voltage Mode Switch in Manual

3. Tests and Inspections - Factory production tests were
performed on the diesel generator units by the manufacturer

,

at his facilities in accordance with the requirements of
,

IEEE 387. The testing included a program of the
manufacturer's standard commercial tests on the diesel
engine, generator, excitation system, controls, and 430.21
accessory / auxiliary equipment.

The qualification test program agrees with Position 5 of
,

| Regulatory Guides 1.6,1.9 and 1.108 as augmented by Branch
; Technical Position ICSB 2 (Table 8.1-2) and consists of load
j capability qualification, start and load acceptance
i qualification, and margin qualification as follows:

a. Three hundred valid start and load tests were performedj
at the factory on one unit. The start tests consisted
of 270 starts with the diesel generator unit initially'

{ at warm standby temperature with at least 50 percent of
i the continuous generator rating applied on reaching
'

rated speed and voltage and continued operation until
temperature equilibrium was attained.

An additional 30 starts were performed with the diesel
generator unit initially at normal operating

' temperature and other conditions per above.

; The eme'rgency generator unit failure rate did not
exceed three failures during 300 valid start and load
tests.

! b. Load carrying capability tests were performed to
| demonstrate the ability of the diesel generator units 430.21

to carry and reject loads in accordance with IEEE 387,
Section 6.3.1.

c. Two margin tests were performed at the factory on each

I diesel generator unit demonstrating the start and load
; capability of each unit with a margin in excess of

| design requirements.
|

The statting, accelerating, and loading capability of the
I emergency generator were witnessed before the units were

accepted from the manufacturer.

Tests and inspections were performed in accordance with

| Section 8.3.1.1.2 to ensure that all components were correct

i
e
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and properly mounted, connections were correct, circuits
i were continuous, and components were operational:
i

Tests of the diesel generator units during the
preoperational test program and at least once every

430.21 18 months consist of the following, as more fully described
by IEEE'387 and supplemented by Regulatory Guide 1.108:

a. Start test
b. Load acceptance tests
c. Rated load tests
d. Design load tests
e. Load rejection tests
f. Functional tests

430.21 g. Electrical tests
h. Fuel supply switching tests

j i. Reliability tests

J. Subsystem tests
1

Availability and proper actions tests are performed to
verify that the safety related loads do not exceed the4

emergency generator rating and that each emergency generator
is suitable for starting, accepting, and operating the
required loads.

Availability tests are performed monthly while the unit is<

in operation, with only one diesel allowed to be tested at a

i time. The tests consist of a manually initiated start of
the emergency generator, followed by manual synchronization
with the essential bus, and assumption of the load by the
emergency generator up to the nameplate rating. Normal
plant operation is not affected by this test.

Operational tests are performed at approximately 18-month
intervals, during reactor shutdown for refueling and consist

.
of emergency generator automatic starting, load shedding,

4 and sequential starting of load blocks initiated by a
simulated loss of offsite power signal together with a

,

simulated safety injection signal.

Testing of the circuits that initiate and control standby
power, including electrical protective relays, permissives,
bypasses, and control devices, is in accordance with the

i basic requirements for protection systems consistent with
IEEE 279 and 338 (Table 8.1-2).

Each emergency generator is given a thorough periodic
inspection following the manufacturer's recommendation.

;

I
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8.3.1.1.4 Design Criteria

The seismic qualification test program for demonstrating the
capability of Class 1E equipment to withstand the effects of a
seismic event in accordance with IEEE 344 as augmented by Branch
Technical Position ICSB 10, and Regulatory Guides 1.30 and 1.100
(Table 8.1-2) is discussed in Section 3.10.

The environmental qualification test program for demonstrating the
capability of Class 1E equipment to function throughout its qualified
life in accordance with IEEE 323 as augmented by Regulatory
Guide 1.89 and interpreted by NUREG-0588 is discussed in

Section 3.11.

1. Interrupting Capacity - The generator breaker, switchgear,
load centers, motor control centers, and distribution panels
are sized for i>.terrupting capacity based on maximum short
circuit availability at their location. Switchgear is
applied within its interrupting and latch ratings in
accordance with Al'SI C37.010, " Application Guide for AC High
Voltage Circuit Breakers." The calculations to document
this application take into account the fault contributions
of all rotating machines in addition to the system
contribution at the point of fault. Source impedances are
kept low enough to ensure adequate starting voltage for all
motors. Load center transformer impedance is selected to
limit short circuit currents at load center buses and motor
control center buses. Low voltage metal enclosed breakers
at load centers and molded case breakers at motor control
centers are adequately sized for these maximum available
short circuit currents.

2. Electrical System Protection - Electrical system protection
is provided by a collection of protective devices or relays
which monitor the electrical characteristics of the
equipment and/or power system to assure operation consistent
with design parameters, as follows:

a. Initiate removal from service any piece of equipment
which has sustained a fault.

i

|

|
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Total of cable types
Total number of cables
Total of raceway types
Reel traceability report

The percent fill is computed by adding the cross-sectional areas on
all cables in a raceway section.

8.3.1.4 Independence of Redundant Systems

8.3.1.4.1 Principal Criteria

The principal design criterion that establishes the minimum
requirements for preserving the independence of redundant Class 1E
power systems through physical arrangement and separation and for
assuring the minimum required equipment availability during any
design basis event (Class 1E power system and design basis events
areas defined in IEEE 308) is as follows:

Class 1E electrical equipment is physically and electrically
separated from its redundant counterpart or mechanically
protected as required to prevent the occurrence of common mode
failures. Separation of equipment is maintained to prevent loss
of redundant features for single events and accidents.

8.3.1.4.2 Equipment Considerations

Design features of the major Class 1E system components which ensure 430.23
conformance to the design base are described below.

The safety related portions of the onsite ac power system are divided
into two load groups (trains). The safety related actions of each
load group are redundant and independent of the safety actions
provided by its redundant counterpart.

Redundant safety related systems are not subject to common mode 430.23failure through failure of the ventilation system. The ventilation
systems are discussed in Section 9.4.

Redundant safety related systems are locarcd in fire protected areas.
The fire protection system is discussed and ar.alyzed in Section 9.5.1
and in the Fire Protection Evaluatica Report.

Safety related equipment in all plant areas is either protected from 430.53
automatic fire protection effluents or, on the basis of test data,
have demonstrated their operability in the environment that may be
caused by the fire protection effluents.

Redundant safety related systems (including cable, electrical 430.23equipment, actuated equipment, sensors, and sensur to processor
connections) are located in protected areas or the electrical
circuits are provided with either a class 1E isolation device or two

series connected Class lE interrupting devices. Missile protection;
'

is discussed and analyzed in Section 3.5. Flood protection is

|
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discussed and analyzed in Sections 3.4 and 3.11. Protection against

postulated pipe rupture is discussed and analyzed in Section 3.6.
Seismic design is discussed and analyzed in Sections 3.7 and 3.10.
Wind, hurricane, and tornado protection is discussed and analyzed in
Section 3.3. Environmental (normal and postulated accident) design
is discussed and analyzed in Section 3.11. Protection from rain,
ice, snow, and lightning is inherent in station building and
electrical system design.

The design criteria for redundant safety related systems ensure that
no single equipment maintenance outage, equipment malfunction, or

operator action will prevent a safety related system from performing
its intended safety function.

The loss of the preferred power supply in conjunction with any
postulated natural phenomenum will not prevent a safety related
system from performing its intended safety function.

The independence of the redundant safety related systems is preserved
430.23 by physical as well as electrical separation.

Separation is accomplished as follows:

1. The emergency generator, switchgear, load centers, motor
control centers, and distribution panels associated with one
safety related train are located in rooms separate from
their redundant counterparts associated with the other
safety related train (Figure 8.3-1).

2. Redundant cable tunnels (Figure 8.3-1) are provided, one for
each safety related train. Each tunnel is associated with
only one train and its two associated channels. Nonsafety
related cables are routed in each tunnel.

3. Four separate containment electrical penetration areas
(Figure 8.3-1) are provided to accommodate channel / train
separation. Redundant circuits are routed through different
penetration areas. Penetrations contain circuits of only
one color (including black-nonsafety related).

4. Associated circuits are identified with the same color code
as, and meet all the requirements of, the Class 1E circuit
with which they are associated up to and including an
isolation device. Beyond the isolation device they are
either identified with the same color code as, and meet all

the requirments of, the Class 1E circuit with which they are
associated, or do not again become associated with a
Class 1E system.

5. Non-Class 1E circuits are separated from Class 1E circuits
and associated circuits in the same manner as redundant
Class 1E circuits are separated from each other.

1
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6. In general, the minimum separation distance between
redundant Class 1E circuits and between Class 1E and non-
Class 1E circuits is:

General Plant Areas (GPA)

5 feet vertically
3 feet horizontally

Cable Spreading Room (CSR)
Instrument Rack Room (IRR):
Control Room (CR)

3 feet vertically
1 foot horizontally

Where plant arrangement precludes the minimum separation 430.23
distance, actual installations conform with one of the
acceptable arrangements depicted in IEEE 384. In the CSR,

IRR, and CR, separation between Class 1E circuits and non-
Class 1E circuits may be achieved by placing either the
Class 1E circuit (s) or the non-class 1E circuit (s) in an 1

enclosed raceway.

Conformance is achieved in the following manner:
.

a. Tray to Tray Separation4

A tray cover on.the top of the lower tray and a tray#

cover on the bottom of the upper tray, or a barrier is
provided. In the CSR, IRR, and CR where a 12 inch
vertical tray spacing (i.e., bottom of the upper tray
to the top of the lower tray) is maintained between
Class 1E tray and non-Class 1E tray, a tray cover on
the lower tray, a tray cover on the bottom of the upper
tray, or a barrier is provided.

; b. Tray to Conduit Separation

A tray cover on the top of the lower tray, a tray cover
on the bottom of the upper tray, tray covers top and
bottom, or a barrier is provided.

:

In the CSR, IRR, and CR, separation between Class 1E
tray and non-Class 1E conduit or between Class 1E
conduit and non-Class 1E tray may be reduced to 1 inch.,

:
,

c. Conduit to conduit Separation

separation may be reduced to 1 inch.

Amendment 3 8.3-40a August 1983
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i
,

d. Cable in Air to Cable in Air Separation

i

Cables are approximately grouped and placed on conduit
,

or a barrier is provided.

In the CSR, IRR, and CR, separation between Class 1E
cable in air and non-Class 1E cable in air is achieved

j by placing either the Class 1E or the non-Class 1E
cables in conduit or by providing a barrier.

e. Cable in Air to Tray Separation
4

Cables are placed in conduit and a tray cover on the
top and/or bottom of the tray are provided or a barrier
is provided.

In the CSR, IRR, and CR where 12 inch vertical spacing
(i.e., equipment to tray spacing) is maintained between<

Class 1E cable in air and non-Class 1E tray or between

| Class 1E tray and non-Class IE cable in air, a tray
cover on the top of the lower tray, a tray cover on the
bottom of the upper tray, or a barrier is provided.

f. Cable in Air to Conduit Separation'

| 430.23 Cables are placed in conduit or a barrier is provided.

In the CSR, IRR, and CR, separation between Class 1E
cable in air and non-Class 1E conduit or between

! Class 1E conduit and non-Class 1E cable in air may be
reduced to 1 inch.;

i

: 7. Separation is not required between Train A (orange) and
! Channel I (red), nor between Train B (purple) and Channel II
| (white) except the excore neutron detection system. Each
! channel of the excore neutron detection system is routed in

separate rigid conduit, with a minimum separation of 2 feet.,

| In addition to separation by train and channel, there is
also separation by voltage level and service with a train or
channel.

( 8. Raceway systems, carrying cables of the safety related
! systems, are designed to meet the seismic requirements for
| Class IE electrical equipment (Class 1E is synonymous with
| Seismic Category 1).
i

9. In general, Class IE equipment is not installed in potential
missile-producing areas. Where this is not practical,

r

suitable missile protection is provided.
;

10. In general, trays in this same vertical stack are separated,

| by 12 inches as measured from the bottom of the upper tray
to the top of the lower tre,/ (16 inches between tray

.

bottoms) for access for cable pulling.'

i
!
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11. Trays for cables of different voltage levels are stacked in
descending voltage order with the highest voltage cables in
the top trays. Instrument cables are generally installed in
the lowest tray.

12. Where the required physical separation is not practical,
appropriately designed barriers (missile, fire, etc.) are
installed between redundant Class 1E circuits and between
non-Class 1E and Class 1E circuits.

13. Fire barriers are installed at all locations where trays
penetrate a wall or a floor.

14. Cable splices in raceways are prohibited.

15. Provisions are made for connecting the third reactor plant
component cooling pump and the third charging pump to either
of the two redundant 4.16 kV emergency switchgear buses.
(Figures 8.3-4 and 8.3-5). Cables are routed from the pump

motor to a transfer switch. From the transfer switch, the
430.23cables are routed to the breaker cubicle on each emergency

bus. In each instance, mechanical interlocks are provided
to prevent the emergency buses from being connected. The
power cable from each motor to the transfer switch is
Train C and routed independently in rigid metal conduit.
Separation of Train C conduit meets the physical separation
requirements for safety related conduits.

16. Provisions are made for connecting the second fuel oil
transfer pump for each emergency generator to redundant
480 V motor control centers. (Figure 8.3-6). Cables are
routed from the pump motor to a transfer switch. From the
transfer switch, the cables are routed to the breaker
compartment on each emergency bus. In each instance,
mechanical interlocks are provided to prevent the emergency
buses from being connected. The power cable from each motor
to the transfer switch is Train C and routed independently

in rigid metal conduit. Separation of Train C conduit makes
the physical separation requirements for safety related
conduit.

17. Power supply feeders to instrument rack room and control
room distribution panels, limited to 120 V ac and/or
125 V de, are installed in conduit. Other power cables that
must traverse the cable spreading room are run in rigid
steel conduit for the whole length.

18. In general, internal to control panels and cabinets, the
minimum separation distance between redundant Class 1E
circuits and non-Class 1E circuits is:

Amendment 3 8.3-41 August 1983
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i For Exposed Contacts and Terminals

6 inches

For Wire Bundles
i

| 1 inch

Where device arrangement precludes the minimum separation at
430.23 exposed contacts or terminals, a barrier is provided. The

barrier extends 1 inch beyond exposed contacts or te.minals.

i Where wire bundle arrangement precludes the minimum
separation, a barrier is provided.

4

Where the minimum separation between Class 1E circuits and
non-Class 1E circuits is not maintained and installation of
a barrier is not possible, the non-Class 1E circuits are
treated as associated circuits.!

19. In general, wires internal to control panels and cabinets
are color coded.

20. Separation of cables (i.e., between redundant Class IE

: circuits and between Class 1E and non-Class 1E circuits) at
entrances to control panels and cabinets is consistent with'

the area in which they are located.
.

21. A device need not have a safety function to be Class 1E'

(Table 8.3-3).

8.3.1.4.3 Administrative Responsibility for Compliance

The administrative responsibility and control to be provided to
,

: assure compliance with the criteria that establish the minimum
requirements for preserving the independence of redundant Class 1E'

are presented inj electrical systems during design and ccnstruction
Chapter 17.

8.3.2 DC Power Systems
i

I The de power system has 6 separate systems - two normal de power
! systems serving nonsafety related loads, and four Class 1E de power,

systems serving safety related loads.

8.3.2.1 Description

The de power systems are each powered by two types of onsite de
sources - lead acid batteries and static battery chargers. The lead
acid batteries are self-contained stored energy sources, and the

;

battery chargers provide de by rectifying power from the 480 V ac
buses.

Amendment 3 8.3-42 August 1983
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f

The Class 1E de power system has the redundancy, capacity,
i capability, and reliability to supply power to all safety related

loads, even in the event of a' single failure by maintaining
electrical independence between redundant trains and channels in
accordance with General Design Criteria 17, 22, 33, 34, 35, 38, 41
and 44, as indicated in Table 8.1-2. Power is available to these

; loads for at least 2 hours in the event of loss of all ac power.

! After 2 hours, it is assumed that ac power is either restored or that
the energency generators are available to energize the battery
chargers.

8.3.2.1.1 Normal DC Power System

The normal de power system (Figure 8.3-2), batteries 5 and 6, is a
nonsafety related, 125 V de, two-wire, ungrounded bus system. The
normal de equipment consists of two 125 V batteries, two operating

: battery chargers, one spare swing battery charger, two distribution
switchboards, and five distribution panelboards.

,

Battery 5 and its associated equipment are located in the control
building and furnish power to nonsafety related loads.

Battery 6 and its associated equipment are located in the turbine
building and provide power to the emergency bearing oil pump, the
emergency seal oil pump, the plant computer, and other miscellaneous
nonsafety related loads.

,.

1
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The source of power to each of the four Class IE 125V de bus channels
is supplied from either its associated battery charger or battery.
The battery charger is powered from a train associated emergency 480V
bus. Each set of two 125V de buses has one spare battery charger to
serve as a backup for the two operating battery chargers. This spare
battery charger is connected to both buses of the set through
normally opened circuit breakers, which are key-interlocked to
prevent inadvertent interconnection of both emergency 125V de buses.
The spare battery charger is powered from the associated train
emergency 480V ac bus.

During normal operation, the 125V de load is supplied from the
battery chargers with the batteries ficating on the 125V de buses.
On loss of ac power to the battery chargers, the de load is supplied
from the batteries. Power is available to these de loads for a
period of 2 hours. After 2 hours, it is assumed that ac power is
either restored or that the emergency generators are available to
energize the battery chargers.

The de loads and length of time they would be operable in the event
of loss of all ac power are given in Table 8.3-5.

8.3.2.1.2.1 Class IE Battery Charger

The capacity of each Class IE battery charger is selected to supply
430.39f the largest combined demands of the various steady state loads

(Table 8.3-4), plus the current required to recharge its discharged
battery to its fully charged condition in a period of less than
24 hours, in accordance with General Design Criteria 17 and
Regulatory Guide 1.32, as indicated in Table 8.1-2. The loads
include the maximum continuous loads plus the momentary loads during
operation.

The Class IE battery chargers are enclosed in freestanding, floor
mounted, self-ventilated, steel cabinets. They are mounted on and
fillet welded to sill channels embedded in the concrete floor and
also anchor bolted where required. They are located in physically
separated, Seismic Category I and tornado missile protected emergency
switchgear rooms.

The output voltage of each battery charger is automatically regulated
|

in either float or recharging range to 0.5 percent of the set point
i voltage from an input voltage of 480V with a 10-percent variation.

Each battery charger is equipped with a de voltmeter, ammeter, under
and over voltage relays, and an ac undervoltage relay. Halfunction
of a battery charger activates an alarm in the control room.
Indicating lights over appropriate nameplates indicate the nature of
the trouble at the battery charger.

The yearly average ambient temperature of the emergency switchgear
room area where the battery chargers are located is discussed in
Section 3.11.

I

i Amendment 3 8.3-44 August 1983
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TABLE 8.3-4
4

125 V DC SAFETY RELATED BUS LOADINC

ltem
No. 125 V de Bus No 301A-1 125 V de Bus No 301A-2 125 V de Bus No 3018-1 125 V de Bus No 3018-2

1 Vital Bus Inverter INV-1 Vital Bus inverter INV-3 Vital Bus inverter INV-2 Vital Bus inverter INV-4

2 Ba tte ry No 301 A-1 Battery No 301 A-2 Batte ry No 3018-1 Ba tte ry No 3018-24

3 125 V de Distribution Panel 125 V de Distribution Panel
No 301A-1A: No 3018-1A:

A 4.16 kV Emergency 4.16 kV Emergency
Swi tchgea r No 34C Swi tchgea r No 34D

B 480 V Emergency Load n30 V Emergency Load
Center No 32R Center No 32U,

{ C 480 V Emergency Load 480 V Emergency Load 6

j Center No 32S Center No 32V )

i D 480 V Emergency Load 480 V Emergency Load
i Center No 32T Center No 32W

0*30
E Reactor T rip Swi tch- Reactor T rip Swi tch-

gea r 2 gear 1
~

F Auxilia ry Shutdown Panel Aux i l ia ry Shutdown

| ( Tra in A) Pa ne l (Train B)
!

G Solid State Protection Solid State Protection
Sys tem Ca b 2 ( T ra i n A) System Cab 2 (Train B)

! H Auxilia ry Relay Rack 4 Auxilia ry Relay Rack 5
i

| J Ma i n Vent and Ai r-Condi a Ma in Vent and Ai r-Cond i-

| tioning Pane t VP1 tioning Panel VP2
.

] K 125 V dc Distribution 125 V de Distribution
' fuse Panel No 301A-1A1 Fuse Pane t No 3018-1A1

j L 125 V dc Distribution 125 V dc Distribution
Fuse Panel No 301A-1A2 Fuse Pane t No 3018-1A2*

!

! M 125 V de Distribution 125 V de Distribution
; Fuse Panel No 301A-1A3 Fuse Panel No 3018-1A3

| N 125 V de Distribution 125 V de Distribution ,

j Fuse Panel No 301A-1A4 Fuse Panel No 3018-1A4

P 125 V de Distribution 125 V de Distribution
f u se Pa ne l No 301A-1A5 Fuse Panel No 3018-1A5

i Q 125 V de Distribution 125 V de Distribution
j Fuse Pane t No 301A-1A6 Fuse Panel No 3018-1A6

i
i
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i

TABLE 8.3-4 (Cont)'

1

Item
No. 125 V de Bus No 301A-1 125 V de Bus No 301A-2 125 V de Bus No 3018-1 125 V de Bus No 3018-2

i R 125 V de Distribution 125 V dc Distribution
Fuse Panel No 301A-1A7 Fuse Panel No 3018-1A7

4 125 V de fuse Distribution 125 V de Fuse Distribution
Pa ne l No 301A-18: Pa ne l No 301b-18:

; A Emergency Generator Emergency Generator
Aux i l i a ry fue l Oil Aux i l ia ry Fue l Oil*

pp 3EGF*P2A pp 3EGF*P2B

B Neu t ra l B rea ke r Neutral B rea ke r B -;

1 3 ENS *ACB-GNA 3 ENS *ACB-GNB 430 39

G- Emergency Generator Emergency Generatot ,
'Control Panel 3EGS*PNLA Control Pa ne l 3EGS*PNLB

1 e

i D Emergency Generator Emergency Generator B
Control and Relay Box Control and Relay Box

4

| 3EGS*TBE-GIA 3EGS*TBE-G1B
1

!
!

!

e .

!,

4

4

4

i
i

k

I

1

i

1

i

i

i
i
1

Amendment 3 2 of 2 August 1983
,

d

i



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

MNPS-3 FSAR

TABLE 8.3-5

BATTERY DUTY CYCLE

Battery 1 (301A-1) Ba tte ry 2 ( 301B-1) Batteries 3 and 4 ( 301 A-2 and 3018-21
0-1 Min 1-119 Min 119-120 Min 0-1 Min 1-119 Min 119-120 Min 0-1 Min 1-119 Min 119-120 Min

(amol famp) famp) famp) famp) famp) famo) famp) famp)

Switchgea r Lamps 14.2 14.2 14.2 14.2 14.2 14.2
(#3A-3D)

Breaker Operations 78.0 - 14.0 78.0 - 14.0
(*3E)
Miscellaneous
Cont ro 1 Paneis 12.0 12.0 12.0 12.0 12.0 12.0 |
(#3F-3J)

I Distribution Panels 35.0 35.0 35.0 35.0 35.0 35.0
(#3k-3R)
Eme rgency 430 39
Cenerator A Con-
trols and Delays 6.5 6.5 6.5 6.5 6.5 6.5<

(#48-4D)

Eme rgency,
'

Cenerator A
Aux i l ia ry Fue l
Oil Pump 73.1** 14.6 14.6 73.1** 14.6 14.6
(*4A)

Inverter 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0 165.0
(#1)

TOTAL 383.8 247.3 261.3 383.8 247.3 261.3 165.0 165.0 165.0

>

|

NOTES:

* Table 8'. 3-4 I tem numbers
** Values represent inrush citrrents

4
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'LEGEND

BREAKER

COMBIN ATION STARTER

KEY REMOVED FROM DEVICE IN POSITION SHOWN

(TRAIN B) h KEY HELD IN L.OCK IN DEVICE IN POSITION SHOWN

BUS 32-1U

L-O LOCKED OPEN, KEY REMOVABLE WHEN OPEN

L-O L-O L-C LOCKED CLOSED, KEY REMOVABLE WHEN CLOSED

KEY A-C HELD CAPTIVE IN 3EGF*TRSIA CBI WHEN OPEN;)
\ HELD CAPTIVE IN 32 -li STR 2K WHEN CLOSED

KEY B-C HELD CAPTIVE IN 3EGF*TRSI A CBIOR CB2 WHEN CLOSED

\
\ KEY C-C HELD CAPTIVE IN 3EGF*TRStA CB2 WHEN OPEN;
I HELD CAPTIVE IN 3210 BKR 3M WHEN CLOSED

) KEY A-D HELD CAPTIVE IN 3EGF*TRSIB CBI WHEN OPEN;
HELD CAME IN 32-lu STR & WHEN CLOSED

\ 3EGF*PIB
KEY B D \ KEY B-D HELD CAPTIVE IN 3EGF*TRSIB CBI OR CB2 WHEN CLOSED

__3 g_. _

| \ KEYC-C HELD CAPTIVE IN 3EGF*TRSIB CB2 WHEN OPEN;
I k HELD CAPTIVE IN 32-!T BKR 3M WHEN CLOSED

3EFGePlc NORM ALLY ALIGNED WITH TRAIN A

IC8 2 CB i L-O L-C
3EFGePID NORM ALLY ALIGNED WITH TRAIN 8

| ?RC
\eGr*TRSIB A3:_ R- ' R

:3
_

CARJ ...

3EGF*PID Also Available On
Aperttire CardI

FIGURE 8.3 -6 j

l EMERGENCY GENERATOR
'

FUEL OIL TRANSFER PUMPS
MILLSTONE NUCLEAR POWER STATION

| UNIT 3'

FIN AL SAFETY ANALYSIS REPORT
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, other nickel bearing alloys are sources of soluble radionuelides.
'

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 (Section 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 wa"a . Boric acid is 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 system can be used as an
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. In 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;

j 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 pumpsi

"transfer the water from the refueling cavity to the RWST. Thei

i transfer canal dewatering pump transfers water from the transfer
canal to the fuel pool. The spent fuel cask pool 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
spool piece can be inserted in the line to enable one 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 of the gate is such that even with the gate open, the fuel
pool cannot be drained below the top of the active fuel region of the
fuel assemblies.

410.14
Piping, valves, and components of this system making contact with the
fuel pool water are austenitic stainless steel which is corrosion-
resistant to the boric acid solution.

<
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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, boric 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 cooling
capacity. This portion of the system is seismic Category I and
Safety Class 3. The seismic Category I cooling portion of the fuel 410.14pool 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). 410.14

One pump and one cooler are sufficient to maintain the pool '

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 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.

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 9.1-0,
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 otherwise 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 r'eactor
plant component cooling water system is not available to cool the
spent fuel pool coolers 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 manually initiate pool cooling. Once the cooling
is restarted, the temperature decreases to 150'F in less than
6 hours. Redundant safety grade fuel pool temperature indication is
provided on the main control board. Redundant safety class 3 level
instruments are located in the fuel pool which indicate both locally
and in 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 pool is the primary grade water
system (Section 9.2.8). Should primary grade water be unavailable,
makeup water can be provided from the refueling water storage tank, a
Seismic Category I source (Section 6.2.2). Water can also be
provided from the hose station of the fire protection sysum near the
spent fust pool. In addition, as an additional safety O ture for
the unlikely event of failure of both cooling trains and Itas 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 is 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 pool 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 vill receive inservice testing and/or
inspection as specified in Sections 3.9.6 and 6.6. In addition,

containment isolation valves will be tested as specified in
Section 6.2.6.3.

The system is 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 concentration, pH, and crud level from
samples taken by the reactor plant sampling system at the
demineralizer inlet and outlet. Local differential pressure

281.5 indicators across the filters and demineralizers are used to indicate
when filters and resins should be replaced.

All indicators alarm at a local control panel in the fuel building.
These setpoints are based upon operating experience.

.
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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 to refueling operations as *

stated in Section 9.1.4.2.2.4

9.1.3.5 Instrumentation Requirements

The fuel pool has redundant safety grade low level alarms and,

' temperature indicators provided in the main control room. Nonsafety
grade level indication is 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 cooler
outlet. Fuel pool cooler inlet and outlet high temperature is
alarmed locally. Fuel pool cooler outlet flow is indicated, and low
flow alarmed, locally. Fuel pool cooler instrumentation is nonsafety
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 cooler is started manually. The cooling pumps can
be operated manually either from the control room or the switchgear.
The purification pumps are operated locally,

i Flow through the fuel pool demineralizer is controlled automatically.
Local differential pressure indicators are used across the filters
and demineralizer to indicate cleanness.

!

!

!
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9.3 PROCESS AUXILIARIES

9.3.1 Compressed Air Systems

This section describes the instrument air system, containment
instrument air system, and service air system.

These air systems are not safety related, except for the portion of
the instrument air and service air systems that penetrate the
containment between the containment isolation valves.

Figure 9.3-1 is the piping and instrumentation diagram for the
compressed air system.

9.3.1.1 Instrument and Service Air Systems

The instrument and service air systems are designed to provide
sufficient compressed air of suitable quality and pressure for all
instrumentation and controls outside the containment structure,
pneumatically operated tools, and to act as a backup to the
containment instrument air system.

9.3.1.1.1 Design Bases

The instrument and service air systems provide the following design
features:

1. Normal plant instrumentation and service air requirements

2. Three identical compressors, two instrument air compressors,
and one service air compressor. To ensure reliability, each
instrument air compressor has the capacity to supply
100 percent of the plant instrument air requirements.

3. Each instrument and service air compressor is designed to
deliver 750 scfm of air at a discharge pressure of 110 psig.

4. To improve plant operability following a loss of power, two
identical 100 percent capacity shutdown instrument air
compressors. These compressors are powered from the orange
and purple Class IE buses and operate only after a loss of
power to supply all air-operated valves inside containment
and only those valves outside containment required for
orderly cold shutdown. Each shutdown instrument air
compressor is designed to deliver 150 scfm of air at a
discharge pressure of 100 psig.

5. Design temperatures of the instrument air distribution
system are based on extreme ambient conditions. During
normal plant operation, the instrument air aftercooler is
capable of cooling the discharge air to 120*F.

410.16
6. The instrument and service air systems, are nonsafety

related except for the portion of the instrument air and

Amendment 3 9.3-1 August 1983
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service air systems that penetrates the containment between
the containment isolation valves.

i. 7. Automatic instrument air backup from the service air system

8. Automatic containment instrument air backup from instrument i

air system

(

9. Provision to connect a portable air compressor to the |
service air system

To assure instrument air quality air dryers maintain the dew point at,

-40*F, redundant air filters remove 100 percent of all particle sizes
'

I above 1 micron and oil free compressors minimize the oil content of
the air. Inline moisture indicators are provided locally. The

; instrument air system also has a local inline moisture annunciator.
Afterfilter differential pressure and trouble indicators .and'

annunciators are provided locally and on the main control board,
| 410.16 allowing operator action to correct any air quality deviation.
'

Periodic air samples are analyzed for contamination during system
operation.

; 9.3.1.1.2 System Description

Two oil-free instrument air compressors located in the turbine
building normally provide instrument air for outside containment

; service. One operates on a load / unload mode, and one on a standby
automatic mode. The instrument air compressor on the automatic mode

! starts if the instrument air system pressure falls below a preset
minimum value. The instrument air compressor operating modes are
reversed periodically to maintain uniform wear and verify proper
component operability. .

The oil-free service air compressor, located in the turbine building,
provides service air. The service air header is connected to the

; instrument air header to serve as backup for the instrument air
system. On a low pressure signal from the instrument air system, a
pressure control valve between the instrument and service air headers
allows air to flow from the service air header to the instrument air'

headers.

The instrument air line penetrating the containment structure wall
,

contains.one air-operated valve located outside the structure and one
! motor-operated globe valve located inside the cor.tainment structure;

these valves serve as containment isolation valves. This instrument
air line, normally isolated, serves as a backup to the containment
instrument air system (Section 9.3.1.2). The air-operated valve
opens automatically on containment instrument air system low pressure
provided a CIA signal is not present. Upon receipt of CIA signal
both containment isolation valves close automatically.

.

The shutdown instrument air compressor header delivers air from the
two shutdown air compressors located in the auxiliary building to the
instrument air line penetrating the containment structure and to the;

Amendment 3 9.3-2 August 1983
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headers outside the containment which are associated with orderly
cold shutdown.

During a loss of power event, the emergency air header isolation
valve opens automatically to permit plant operability under this
condition. Both shutdown air compressors start automatically
immediately after the loss of power signal.

,

|

!

| Amenciment 3 9.3-2a August 1983
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,

containment isolation valves. The instrument and service air systems
located close to safety related equipment are supported in such a

;

manner that any failure will not preclude operation of safety related
equipment.

The instrument air system is not required for safe shutdown.
Instrumentation and controls for the following systems are designed
such that control equipment fails in the safe mode upon loss of air:

1. Engineered safety features systems (Section 7.3).
I

2. Systems required for safe shutdown (Section 7.4).,

3. All other instrumentation systems required for safety
(Section 7.6).

The instrument air system is designed with the following features to
assure instrument air quality is consistent with the operability4

requirements of air operated valves and instruments in safety related;

systems:
.

1. Air dryers which maintain the dewpoint at -40 F. An
emergency dryer is available in the instrument air system in
the event of servicing or of failure of one or both drying
towers.

2. Redundant air filters which remove 100 percent of all
410.16 particle sizes above 1 micron

3. Oil free compressors which minimize the oil content in the
air.

4. In line moisture indicators are provided locally. The
instrument air system also has a local inline moisture
annunciator. Afterfilter differential pressure and trouble
indicators and annunciators are provided locally, and on the
main control board which assure system operation within the
proper range and which allow operator action to correct any
air quality deviation.

9.3.1.1.4 Inspection and Testing Requirements
i

| 9.3.1.1.4.1 Preoperational Testing of Instrument Air System

Preoperational testing of the instrument air system complies with
Regulatory Guide 1.68.3 as discussed below:

The instrument air system is nonsafety related, with the exception of
the piping penetrating the containment boundary up to and including
the isolation valves on either side of the penetration. This portion
of the system will be pneumatically pressure tested to verify the
integrity of the containment boundary.

:

Amendment 3 9.3-4 August 1983
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The plant instrument air system has an interface with components that
are part of safety related systems. These air controlled components
will be individually tested to verify that upon loss of their
nonsafety related air supply, they will respond by assuming their
designed fail-safe position.

To verify that loss of the instrument air system will not affect any
of the functions of the safety related systems, a loss of instrumer.t
air test is conducted at near-normal operating temperature and
pressure conditions.

9.3.1.1.4.2 Inservice Testing

During operation, periodic simulated low air pressure tests are
performed on the instrument air system to ensure proper starting of
the standby compressor when required. Other testing of the
instrument air system is not required as they are normally in
operation.

9.3.1.1.5 Instrumentation Requirements

The instrument air and service air system operati:*g parameters are
monitored, indicated, and controlled locally or temotely at the
turbine building from the control room.

Amendment 3 9.3-4a August 1983
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9.3.1.2.1 Design Bases

The containment instrument air system is designed to meet the
following requirements:

1. The containment instrument air system is designed to provide
air of suitable quality and pressure for reactor containment
inctrumentation.

2. This system is located entirely within the reactor
containment to preclude air leakage into the subatmospheric
containment structure.

3. To ensure reliability, two identical 100 percent capacityL

containment instrument air compressors are provided.

4. Each compressor is designed to deliver 102 scfm of air at a
discharge pressure of 100 psig.

5. The containment instrument air system is not safety related.

6. The containment instrument air system is automatically
supplied air from the instrument air system on a low
pressure signal.

7. The containment instrument air system is automatically
supplied air from the cold shutdown air compressors during
loss of power.

To assure instrument air quality; air dryers maintain the dewpoint at
410.16

-40*F, redundant air filters remove 100 percent of all particle sizes
above 1 micron and oil free compressors minimize the oil content of
the air. An inline moisture indicator is provided locally. After-
filter differential pressure and trouble indicators and annunciators
are provided locally and on the main control board, allowing operator
action to correct any air quality deviation.

9.3.1.2.2 System Description

The containment instrument air system is a separate, independent
compressed air system. Two motor-driven, 100 percent capacity oil
free (nonlubricated) containment instrument air compressors are
provided for the containment instrument air system. These
compressors are located inside the reactor containment and draw air
from the reactor containment atmosphere. During normal operation,
one of the two containment instrument air compressors operates on a
load / unload mode, while the second standby compressor can be manually
placed in service as needed. The containment instrument air
compressors operating modes are alternated periodically to maintain
uniform wear and verify proper component operability.

There is no transfer of air into or out of the reactor containment
during normal operation of the containment instrument air system.
Each containment instrument air system receiver is initially charged

Amendment 3 9.3-8 August 1983
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to its full capacity and pressure prior to startup. During unit
operation, the compressors draw the air needed to recharge their
receivers from the reactor containment atmosphere. This balances out
the effect of air released by pneumatically-operated instruments,
controls, and valves. Each compressor in the containment instrument
air system is furnished with an intake containment instrument air
filter silencer, containment instrument air aftercooler, and
containment instrument air receiver. The compressors are the oil-
free type to prevent oil contamination of containment instrument air.

A relief valve on each containment instrument air receiver is
provided to prevent overpressurization of the air receivers and
aftercoolers.

One 100 percent capacity automatically controlled containment
instrument air dryer unit, consisting of dual towers, is provided for
the containment instrument air system. Afterfilters, which are
provided downstream of the dryer unit, remove particles above one
micron.,

]

1 As a backup for the containment instrument air system, air from the
! instrument air system (Section 9.3.1.1.2) is supplied automatically

to components inside the reactor containment. Upon loss of system
pressure air is supplied by the instrument air compressors and upon
loss of power air is supplied by the shutdown instrument air
compressors.

4 9.3.1.2.3 Safety Evaluation

The containment instrument air system is not safety related. The
containment instrument air system components are designed NNS.

The containment instrument air system is not protected from the
effects of missiles or high and moderate energy pipe breaks because
the containment instrument air system is not required for. safe
shutdown. The containment instrument air system . located close to
safety related equipment is supported in such a manner that any
failure will not preclude operation of safety related equipment.

Instrumentation and controls for the following systems are designed
such that control equipment fails in the safe mode upon loss of air:

1. Engineered safety features systems (Section 7.3)

2. Systems required for safe shutdown (Section 7.4)

3. A31 other instrumentation systems required for safety
(Section 7.6)

The instrument air system is designed with the following features to

| assure instrument air quality is consistant with the operability
410*16

! requirements of air operated valves and insturments in safety related
systems:

Amendment 3 9.3-9 August 1983
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1. Air dryers which maintain the dewpoint at -40'F. An
emergency dryer is available in the instrument or failure of

410.16 one or both drying towers.

2. Redundant air filters which remove 100 percent of all
particles sizes above 1 micron

3. Oil free compressors which minimize the oil content in the
air

4. An inline moisture indicator is provided locally.
Afterfilter differential pressure and trouble indicators and

410.16 annunciators are provided locally and on the main control
board which assure system operation within the proper range
and which allow operator action to correct any air quality
deviation.

Upon low containment instrument air pressure, the instrument air
system provides air automatically to the containment instrument air
system as described in Sections 9.3.1.1.1 and 9.3.1.1.2. Upon loss
of power the shutdown instrument air system provides air
automatically to the containment instrument air system as described
in Sections 9.3.1.1.1 and 9.3.1.1.2.

9.3.1.2.4 Inspection and Testing Requirements

Preoperational testing will be performed as described in
Section 9.3.1.1.4.1.

During operation, periodic simulated low air pressure tests are
performed to ensure proper starting of the standby containment
instrument air compressor when required. Other testing of the
containment instrument air system is not required because it is
normally in operation.

; 9.3.1.2.5 Instrumentation Requirements

The containment instrument air system operating parameters are
monitored, indicated, and controlled locally or remotely.

Control of the containment instrument air compressor and valves is
accomplished from the main board in the control room. The
compressors are operated by a START-STOP control switch with
indicator lights. The containment instrument air supply pressure
valve and the isolation valve are operated by push buttons with
position indicating lights.

Annunciators are provided on the main board in the control room to
alert the operator to the following conditions:

1. High discharge temperature from the containment instrument
air compressor

2. Containment instrument air compressor lube oil pressure low

Amendment 3 9.3-10 August 1983
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3. Containment instrument air compressor header pressure low

4. Containment instrument air receiver water level high

5. Containment instrument air dryer discharge moisture high

; 6. Containment instrument air compressor afterfilter
; differential pressure high

Engineered safety features status lights are provided on the main
board, one light to indicate when the containment instrument air
supply pressure valve is open and one light to indicate when the
containment instrument air isolation valve is shut. I

i
i

Computer inputs are provided to monitor the following system
parameters:

,

1. Status of the containment instrument air supply pressure
valve (open or closed)

2. Status of the containment instrument air isolation valve
(open or closed)

A pressure indicator for containment instrument air supply pressure
is also provided on the main board.

An ON-OFF switch for control of the air dryer is located near the
dryer skid.

.

|
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4

9.4.2.2 System Description
'

The fuel building ventilation system includes a nonnuclear safety

! related supply air system, nuclear safety related exhaust air system,
and a- nonnuclear safety related portion of the exhaust air system.
Principal component design and performance characteristics are listed.

in Table 9.4-3.

The supply air system consists of three 50-percent capacity heating
; and ventilating units shared between the waste disposal building

ventilation system and the fuel b7ilding ventilation system. Eachi

heating and ventilating unit consists of the following components
described in the order of air flow travel:

1. Prefilter

2. Hot water preheat coil

3. Hot water reheat coil

4. Fan
;

The prefilter is an extended dry media type with rigid frame.

The hot water preheat coil is capable of raising the incoming outside
]

air temperature from 0 F to 50 F.

The hot water reheat coil raises the incoming air from the preheat
coil to winter design temperature of 65 F.

Heating of the building is provided by the heating and ventilating
units. The ventilation system supplies air to the spent fuel pool
area and remaining portions of the building. A reheater, supplied
from the hot water heating system, serves the spent fuel pool area to

. maintain an indoor temperature of 85*F during winter when the outside
! air temperature is between 0*F and 50 F and the spent fuel pool water

temperature is greater than 100*F. This design maintains the walls
and ceiling surface temperatures in this area above the inside air
dew point, minimizing condensation.

Heating of the building during periods of plant shutdown is provided
by hot water unit heaters.

The supply air system provides 39,000 cfm during normal operation,
| 34,000 or 17,000 cfm during refueling operation. The supply air flow |410.21'

is controlled by an air-operated damper mounted in the supply
ductwork to the fuel building. Two safety related wall mounted

; backdraft dampers will provide makeup air of 17,000 cfm to the
| building in the event of loss of the nonsafety related supply air
i system or the isolation of the same system following a failure of one 410.21
! of the two redundant special filter assemblies.

The exhaust portion of the system consists of redundant safety
related 100-percent capacity special filter assemblies with

Amendment 3 9.4-11 August 1983
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associated fans and dampers and one nonnuclear safety related
100-percent capacity exhaust fan. The normal exhaust system provides
41,360 cfm during normal plant operation, while the safety related
exhaust system maintains the building at slightly negative pressure
during fuel handling operation and accident conditions in relation to
the above supply air quantities. The fuel building ventilation
exhaust system serves all areas of the fuel building and is

460.6 discharged (unfiltered or filtered) through the radiation monitored
ventilation vent.

460.6 |
The fuel building exhaust filters are described in Section 6.5.1.

The flow of the air within the fuel building is directed from areas
of low potential for airborne contamination to areas of greater
potential for airborne contamination. The unfiltered exhaust air,
not subjected to contamination under normal operation conditions, is
discharged through the monitored ventilation vent. (See

460.6 Section 9.4.3).

The fuel building ventilation exhaust system is capable of detecting
and controlling radioactive contamination. On receipt of (1) a
containment isolation phase A (CIA) signal or (2) a high

460.6 radioactivity signal from the particulate and gas monitor which
samples the ductwork exhaust, the unfiltered ventilation exhaust
system is manually isolated by the closing of two safety related,

dampers located on the supply and exhaust sides of the unfiltered
exhaust fan as shown on Figure 9.4-2. In addition, supply air is
provided at reduced capacity (17,000 cfm) by the manual actuation of
a nonnuclear safety related damper in the supply ductwork, then the
exhaust air is manually diverted through one of the two fuel building
filtration units. Operational control of the supply air assures the
prevention of condensation of water vapor from the spent fuel pool
and maintenance of a negative pressure in the fuel building to
prevent uncontrolled release of radioactive contamination.

In the event of a failure in the nonnuclear safety related supply air
system, the safety related backdraft dampers which are mounted in the
fuel building exterior wall shall admit the required makeup air of
17,000 cfm.

During fuel handling, the exhaust air is manually diverted through at
least one of the fuel building filtration units, 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
Proper atmospheric clarity in the spent fuel pool area. In such

410*21 case, the supply air is 34,000 cfm which is the maximum air flow
obtained from a single air handling unit. This condition is
maintained by providing manual isolation dampers to isolate the
operating supply units from each other.

During fuel handling, the exhaust air is manually diverted through at
least one of the fuel building filtration units, in addition to
reducing the supply air to 17,000 cfm, thus maintaining a negative

Amendment 3 9.4-12 August 1983
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pressure. During periods of high temperature and humidity, it may be
necessary to use both fuel building filter exhaust fans to maintain
proper atmospheric clarity in the spent fuel pool area.

During a fuel handling accident, the air supply is reduced to
25,000 cfm and one of the two 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, is 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 so that a negative pressure
can be maintained in the fuel building. The actuation of this damper
occurs simultaneously with the filtration unit used to ensure
maintenance of a negative pressure within the building. In 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.

The fuel building ventilation exhaust system used during the
emergency filtration modes is seismic Category I, and is designed so
that failure of the nonsafety portion of the system will not
compromise the operability of the safety related portion. 410.21

A Category I air operated isolation damper is installed in the supply
ductwork to the fuel building. The damper is interlocked with both
exhaust filter trains to close upon failure of either train. The
three air handling units are isolated from each other by manually
operated isolation dampers.

During refueling, one air handling unit will operate and be isolated
from the other air handling units by closing a manual damper. This

against pressurization of the fuel building as a resultwill ensure
| of any single failure.

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

i
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also seismically supported. The ventilation exhaust system
components, excluding the unfiltered air exhaust fan, are QA

410.21 Category I and Seismic Category I. The modulating damper in the
ventilation supply system to the fuel building is QA Category II and
Seismic Category II. The wall-mounted backdraft dampers are QA
Category I and Seismic Category I. The isolation damper in the
ventilation supply system to the fuel building is QA Category I and
seismically supported. 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,
the standby system is automatically started and the isolation damper

410.21 is automatically closed 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 failure of one fire
damper from impairing the safety function of tne system.

9.4.2.4 Tests and Inspections

Inspections and testing of fuel building ventilation filter systems
i 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, and post-operation surveillance
testing.

Filter housing leak tests, performed in accordance with ANSI-N510,
are conducted at the shop and during in-place acceptance testing.
This test demonstrates leakage rates of less than 0.02 percent of
rated design flow at design pressure.

; Each HEPA filter is 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 N510 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 H510. This test is
performed to confirm that bypass leakage through the adsorber section
is less than 0.05 percent.

;

1 Amendment 3 9.4-14 August 1983
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An airflow distribution test is performed on the upstream HEPA bank."

Flow distribution across each HEPA filter will be demonstrated to be
within 120 percent of the average air flow.

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

The fans are operationally tested following installation.

System availability is . assured by the surveillance requirements
imposed by the applicable plant Technical Specifications

(Chapter 16).

9.4.2.5 Instrumentation Requirements

A temperature controller mounted in the spent fuel pool area supply
ductwork maintains the spent fuel pool 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 ccn also
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

1

2

;

.
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5. Backup Fire Suppression Capability: Total reliance for fire
protection is not placed on a single automatic fire

suppression system. Appropriate backup fire suppression
capability is provided.

6. Noncombustible aluminum and steel cable trays and conduit
are used throughout. The design includes separation of
trains, channels, and nonsafety cables into different cable
raceways. There is separation, with either fire barriers or
space, between trains and channels of redundant circuits, to
agree with Regulatory Guide 1.75 (Section 1.8).

7. Fire stops compatible with the required fire rating of the r

floors and walls are provided where cables pass through fire
rated floors and walls.

8. Samples of all power cable (including 8 kV, 5 kV, and 1 kV
cables), 1,000-volt control cable, 600-volt instrument
cable, and triaxial cable have been tested and, as a
minimum, meet IEEE 383.

.

9. To the extent possible, cable construction that does not
emit corrosive gases while burning is used.

,

10. For a more detailed discussion of the design basis for the
fire protection system, refer to the " Millstone Unit 3, Fire
Protection Evaluation Report, 1977, Revision 1",

Section 1.7.
t

11. Conformance .to 10CFR50, Appendix R and other regulatory
requirements is reflected in Table 9.5-1.

9.5.1.2 System Description

' 9.5.1.2.1 Fire Protection - Water

Water for fire protection is supplied by extending the fire
protection piping system from Millstone 1 and 2 to include 280.19
Millstone 3, as shown on Figures 9.5-1 and 9.5-7.

The underground fire protection water supply system consists of a
12-inch cast iron cement lined pipe extended around Millstone 3, with
valved branches serving hose houses, fire hydrants, and individually
valved branch lines supplying interior fire suppression systems.
Sectionalizing valves in the piping loop are provided to permit
partial pipeline isolation without interruption of service to the
entire system during maintenance.

The Millstone 1 and 2 fire pumphouse, which serves Millstone 3,
houses three 2,000 gpm fire pumps, two with electric drive and one
with diesel engine drive. These pumps are supplied from two
250,000 gallon storage tanks. The makeup water is from a 12-inch
city water line which has a minimum pressure of 45 psig at the

Amendment 3 9.5-2 August 1983
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6. In accordance with Regulatory Guide 1.26, for the quality
group classification of system components

7. In accordance with Regulatory Guide 1.29, for the seismic
design classification of systems components

8. In accordance with Regulatory Guide 1.102, for the
protection of structures, systems, and components important
to safety from the effects of flooding

9. In accordance with Regulatory Guide 1.137, .for fuel oil
systems design, fuel oil quality, and tests

10. In accordance with ANSI standard N195, fuel oil systems for
standby diesel generators

11. In accordance with Branch Technical Positions APCSB 3-1 and
MEB 3-1, for breaks in high and moderate energy piping
systems outside containment

12. In accordance with Branch Technical Position ASB 9.5-1
Appendix A, guidelines for fire protection at nuclear power

'

plants

13. In accordance with General Design Criterion 17, for the
capability of the fuel oil system to meet independence and
redundancy criteria

9.5.4.2 System Description

The EGF (Figure 9.5-2) is an ASME III, Class 3 system except for the
fill line, its associated strainer, and the flame arrestors which are
ANSI S.31.1, Class 4 (NNS). It provides fuel oil to the emergency
diesel generators for operation under all plant operating conditions
and during all design basis events. There is a separate fuel oil
storage and transfer flow path for each emergency generator.

Each flow path consists of a fuel oil storage tank, two 100 percent430*83
capacity fuel oil transfer pumps and strainers, a day tank, and
piping to each respective diesel engine. The fuel oil transfer pumps
maintain the level in the day tanks automatically as discussed in

430.83 Section 9.5.4.5. Each day tank has two supply and one return
connection to the fuel oil injection system, mounted integrally and
provided with its respective diesel engine.

The emergency generator fuel oil system has the following features:
1

1. Two tanks installed in an underground concrete vault - one
: for each diesel engine. Each emergency generator fuel oil

storage tank is sized to store approximately 35,000 gallons
of diesel fuel oil. All openings are located in the top of
the tanks. Openings are provided for filling and draining,
sampling and sounding, level instrument connections,
determining fuel level with a stick gauge, pump piping
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connections, and a manway. Each tank is separately vented
to the atmosphere through a vent line fitted with a flame
arrester.

2. Four full-capacity, electric motor-driven, vertical,
centrifugal, tank-mounted, emcraency generator fuel oil
transfer pumps (Table 9.5-9) are supplied - two pumps for 430.82
each emergency generator fuel oil storage tank. Each pump
is provided with an orificed recirculation line back to its
associated emergency generator fuel oil storage tank to
provide a minimum flew for pump protection. A motor driven

430.82fuel pump powered by reliable de is provided in addition to
the gear driven engine mounted pump to insure starting of
the diesel generator.

Each pump has sufficient cepacity to fill both day tanks
with both emergency generators running, since the fuel
consumption at rated load and speed for one emergency
generator is 6.16 gpm.

3. Two emergency generator fuel oil day tanks - one for each
diesel engine. Each emergency generator fuel oil day tank
is sized to store approximately 550 U.S. gallons of diesel
fuel oil. Each day tank feeds its respective diesel fuel
oil injection system through two supply lines. Each tank is
located at an elevation to provide sufficient positive head
for its respective diesel fuel oil injection system suction.
Each tank is located at an elevation conforming to a tank 430.78
bottom elevation of 3 foot above the diesel generator's
" bottom of skid" elevation. This fulfills the diesel engine
manufacturer's recommendation of a minimum elevation of
2 foot above the diesel generator's " bottom of skid"
elevation. Two return lines from the diesel fuel oil
injection pumps, one to the day tank and one to the storage
tank, are provided for excess flow. Openings are provided
in the day tanks for piping connections, level
instrumentation, and a manway. Valved drain connections are
provided in the bottom of the tanks for removing any
accumulation of condensation. Each tank is separately
vented to the atmosphere through a vent line fitted with a

( flame arrester.

4. Each of the redundant fuel oil transfer pumps is equipped
! with its own fuel oil strainer. The strainers are

conventional simplex oil strainers with removable baskets
for easy cleaning. Each strainer will ensure that the fuel

| oil delivered to the day tank meets the diesel generator
' manufacturer's standards of purity.
i

5. An interccanection with two ncrmally locked-closed valves
| between the two emergency generator fuel oil supply headers
i to facilitate the use of either tank to supply either

emergency generator. One pump on each tank is arranged to
| allow transfer from the A electrical bus to the B electrical
l
.
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430.78 | bus, or vice versa, by means of a 480 volt, seismically
qualified Class IE manually operated transfer switch, under
administrative control, thus ensuring a 7 day supply of

430.83 fuel for one diesel generator. (See Sections 8.3.1.1.2 and
9.5.4.5).

430.83 | 6. A duplex fuel oil strainer is provided for each diesel
3 generator by the manufacturer.

430.83 7. All piping and fittings are ASME III, Class 3 carbon steel,
except for the fill line, its associated strainer, and the
flame arrestors which are ANSI B.31.1, Class 4. All piping

430.78 and fittings in the system are 150 pound rating. Piping
construction is welded throughout, except for the pumps
which have flanged connections.

The fuel oil storage tanks are located in an underground concrete
vault adjacent to the emergency generator enclosure. The tanks are
separated by a wall 18 inches thick to provide the minimum calculated
fire boundary between tanks. The vault's 2 foot thick concrete
outside walls and roof provide the required tornado protection per
Regulatory Guide 1.117. Access openings and pipe penetrations have
water tight seals to provide protection of the vaults against the
effects of flooding. The fuel oil transfer pumps are mounted
directly on top of a flanged connection to the storage tanks.
Removable concrete covers are provided on the vaults to facilitate
pump maintenance or removal. The concrete vault covers are designed
to provide tornado and missile protection. The pump strainers and
discharge valves also are located in the vault area. The storage
tank vents and day tank vents are located outside the vaults and
terminated at 6 feet above finished ground grade in tornado and

430.70 missile proof 2 foot thick reinforced concrete labyrinth enclosures.
The labyrinth enclosures preclude the entrance of water into the fuel
oil tanks through the vents. The common discharge line from each

430.79 storage tank's transfer pumps and the overflow line are routed
underground to and from the respective fuel oil day tank, which is
1 cated in the emergency generator enclosure. These lines run under430.81
the concrete structure to provide the requit ed tornado missile
protection. The fuel oil transfer pumps may be started and stopped
manually from the emergency diesel generator panel located in the
emergency generator enclosure. The fuel oil storage tank fill lines
are located outside the vaults terminated at an elevation of 3 foot
9 inch above finished ground grade. The fill lines are capped and
1 eked to preclude entrance of water into the tanks. Should the fill430.70
lines become damaged, the fuel oil storage tanks can be filled from
within their enclosure.

To enable fuel oil pump testing, test piping is installed off the
pump discharge downstream of the system flow elements. This piping

430.86 allows fuel oil to be directed to the storage tank bypassing the
diesel day tank. Normally closed valves located in the test lines
prevent bypass during transfer of fuel oil to the day tanks.
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The fill line for each fuel oil storage tank is located a sufficient
distance from the fuel oil transfer pump to enhance settling of
sediment away from the fuel oil transfer pump suction. Degradation
or failure of the emergency diesel generator by fuel oil sediment is
prevented by a strainer in each fuel oil storage tank fill line and
in the discharge line of each of the fuel oil transfer pumps. The

430.70
strainer at each fuel oil transfer pump discharge is provided with a
pressure differential indicating switch to activate a high pressure
alarm to signal high sediment buildup and initiate operator action to
activate the redundant fuel oil transfer pump flow train. In
addition, the fuel oil in the tanks is tested periodically to assure
proper quality.

The emergency generator fuel oil storage tanks and the emergency
generator fuel oil day tanks are protected from corrosion by interior
and exterior corrosion protective painted coatings applied in
accordance with Steel Structures Painting Council Standards PA1,
" Paint Application Guide for Shop, Field, and Maintenance Painting," 430.72
Paint 16-68T, " Coal Tar Epoxy Polyamide Black (or Dark Red) Paint,
and Department of Defense Military Specification MIL-C-4556D, " Coding
Kit, Epoxy for Interior of Steel Fuel Tanks." To preclude the need
for cathodic corrosion protection, underground fuel oil piping is
encased in concrete, and the fuel oil storage tanks, fuel oil day
tanks, and all other piping in the fuel oil transfer system are
located in underground concrete vaults.

A number of design features are provided to prevent occurrence of a
fire. Both the storage tank and the day tank vents are routed
outside their respective areas and are equipped with flame arresters.

Temperature detectors in the storage tank, day tank, and emergency
generator enclosures alarm in the control room to notify the operator
of a potential fire. Operator action is required to interrupt the
power supply to the transfer pumps.

Fire suppression for each of the fuel oil tank vaults is provided by
a total flooding carbon dioxide system that is actuated by heat
detectors. A discharge by either carbon dioxide system will be
annunciated in the main control room.

There is a complete and separate fuel oil storage and transfer flow
path for each emergency generator, each of which is located in a
separate fire area. A fire in either flow path will not affect the
operability of the other system from performing its designed task.

9.5.4.3 Safety Evaluation

As a result of the redundancy incorporated in the system design, the
EFG system will provide its minimum required safety function under
any one of the following conditions:

1. Loss of offsite power coincident with failure of one
emergency generator
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2. Loss of offsite power coincident with maintenance outage or
failure of one emergency generator fuel oil transfer pump
associated with each emergency generator

3. Loss of offsite power coincident with maintenance outage or
i

failure of either emergency generator fuel oil storage tank'

Each of the emergency generator fuel oil storage tanks is sized to,

store sufficient diesel fuel oil for a minimum of 3 1/2 days of,

continuous operation of an emergency generator at rated load. An
interconnection with a normally locked-closed valve is provided
between the two emergency generator fuel oil transfer pump discharge

,

headers to facilitate the use of either tank to supply either4

emergency generator. One pump on each tank is arranged to allow
transfer from the A electrical bus to the B electrical bus, or visa
versa, by means of a 480 volt, seismically qualified Class IE
transfer switch manually operated under administrative control, thus

, providing a 7 day supply of fuel for one emergency generator. Diesel
' fuel oil may be replenished by offsite sources in less than

3 1/2 days. Fuel oil may be delivered to the site within 24 hours
,

fr m terminals in New Haven, Connecticut or obtained from offsite
430.89

storage facilities of the Applicant.

Each of the emergency generator fuel oil day tanks is sized to store'

550 U. S. gallons of diesel fuel oil, per National Fire Protection
Association (NFPA) Standards (Section 3.1). This storage capacity ~
provides for approximately 1 1/2 hours of continuous operation of the
emergency generator at rated load. When water is removed or when
draining of a day tank becomes necessary, a 1 inch drain line with a

430.88 normally locked closed valve located at the bottom of each tank is
used. The oil is drained to a pertable container and removed from
the emergency diesel generator enclosure. The portable container is
brought into the enclosure only when draining of the tank becomes
necessary.

The fuel oil day tanks and connecting piping to the fuel oil day
tanks are located a minimum distance of 4 3/4 feet from the emergency
diesel generators and 9 1/2 feet from the insulated diesel exhaust
piping to' preclude contact with these hot surfaces. Fuel oil piping
to the diesel generator fuel pumps is directed to the opposite end of

430.75 the diesel, away from the insulated exhaust piping.

The fuel oil day tanks are located in an area monitored by a flame
,

i detection system and protected with a sprinkler fire suppression
system to mitigate the consequences of an open flame in close<

! proximity to the fuel oil day tanks.

The day tank is designed for gravity feed to the emergency
generators. The supporting structure is equipped with a drip pan to
contain leakage of oil from the day tank. Oil level in the drip pan;

is monitored by a level switch (normal power only) which provides a430.88 signal to a high level alarm, located in the diesel enclosure, and a
common alarm in the control room, initiating operator action to drain
the drip pan. Oil in the drip pan is then drained to a portable
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container through a normally closed 1 inch drip pan drain line and
removed from the emergency diesel generator enclosure. The portable 430.88
container is brought into the enclosure only when the drip pan needs
draining.

Each fuel oil storage tank is provided with a sump for water
collection and removal. The fuel oil storage tanks are periodically 430.71
sampled for water contamination and accumulated water, if detected,
is removed. Removal of water precludes the growth of algae which can
exist at the water-oil interface. ;

The sulphur content of the diesel fuel oil is 0.5 percent maximum (by
weight) to minimize corrosiveness of sulphur compounds in the diesel 430.83
engine exhaust gas. A winter blend of fuel oil is used to insure a
cloud point in accordance with ASTM D975 and the ambient site
conditions.

Each emergency generator fuel oil transfer pump receives power from
its associated emergency generator (Section 8.3).

9.5.4.4. Inspection and Testing Requirements

After the initial hydrostatic test on the emergency generator fuel
oil supply piping on completion of construction, all active system
components and controls are functionally tested periodically
(Section 16.3/4.8). The diesel fuel oil is sampled periodically to
determine possible contamination or deterioration of the oil in
storage. In addition, accumulated water, if detected, is removed. 430.71

9.5.4.5 Instrument Requirements

The diesel generator fuel oil storage and transfer system operating
parameters are monitored, indicated, and controlled, locally or
remotely, as follows.

The following instruments and controls are located on the emergency
generator panels:

Control switches and indicator lights for the emergency generator
fuel oil transfer pumps

Annunciators that alarm when the following conditions exist for
the emergency generator fuel system:

1. Storage tank fuel level Low end High |430.83
2. Transfer pump discharge strainer differential pressure High
3. Day tank fuel level Low
4. Day tank fuel level Low-Low
5. Day tank fuel level High 430.88
6. Day tank drip pan fuel level High (connected to normal

power system only)

Amendment 3 9.5-21 August 1983
,

1

-- -- , , . , . . - . . , - . _ - , . - . _ _ . , . - . . . . , , - , _ _ . - _ , , _ ,



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

,

MNPS-3 FSAR

l Indicators that monitor the following parameters:

j Emergency generator fuel oil storage tank fuel level
~ Emergency generator fuel oil day tank level

The following emergency generator fuel oil system parameters are'

monitored by the plant computer:
..

1. Fuel oil transfer pump running
2. Fuel oil transfer pump stopped
3. Fuel oit transfer pump discharge pressure

430.68 4. Fuel oil transfer pump discharge flow

.
5. Day tank fuel level

; 6. Storage tank fuel level
l

An emergency generator panel trouble annunciator is provided for
panels A and B in the control room. The annunciators are energized'

when an alarm condition exists on the respective panel,
i

Emergency generator fuel oil day tank level indicators are provided
on the main control board.

There are local pressure indicators on the discharge of each transfer
pump and local level indicators for each fuel oil storage tank.

The fuel oil transfer pump can be manually or automatically operated.
Level indicating switches located on the day tank sense High, Low,'

and Low-Low levels of fuel oil. With the pump control switch in thea

430.83 " Auto" position a Low level condition will start the lead pump. At a
Low-Low level the follow (standby) pump will start. A tank High
level condition will cause both pumps to stop. Level switch
setpoints are determined following the guidelines of ANSI N195.

A manually-operated transfer switch is provided for one of the two
! transfer pumps on each storage tank. When electrical power is lost,

to one of the storage tank pump systems, the transfer switch
disconnects that pump from its motor control center and reconnects it

; to the electrical supply of the other storage tank pump system. This
pump is then controlled manually by a circuit breaker.

!

9.5.5 Emergency Diesel Engine Cooling Water System

' Each of the two emergency diesel engines is cooled by the jacket
water and the intercooler water systems (Figure 9.5-3).

9.5.5.1 Design Bases

i 430.92 The redundant engine jacket water and intercooler water subsystems
430.101 are joined at the common expansion tank and tempering valve V3A. The

( system as a whole is completely self-contained within a closed-loop.
These systems are cooled by the service water system (Section 9.2.1).
Only the jacket and intercooler cooling water are used for cooling
the various engine components. The service water supply does not
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interface with the cooling water systems, except at the cooling water
heat exchangers.

The engine-driven water circulating punps (3EGS*P3 and 3EGS*P1) are 430.101
of adequate capacity to limit the temperat.ure of the jacket cooling
water leaving the engine to the engine menufacturer's specified limit
of 165'F and to maintain the temperature of the intercooler water
leaving the air cooler water heat exchanger to 120*F under all
conditions based on the extremes of the service water temperature

(Section 9.2.1).

The temperature-regulating valves maintain the engine cooling water
at a uniform temperature, are of adequate size and capacity to
perform their intended function, and include a method of bypassing
the heat exchangers for fast engine warmup.

A 1-inch, three-way thermostatic mixing valve (V3A) tempers the
intercooler water with the engine jacket water to maintain the 430.101
injection water at approximately 120 F under all conditions of load
and ambient temperature to enter the injector nozzle cooling headers.

The 500 gallon expansion tank, common to the jacket and intercooler
water systems, is normally filled with 275 gallons of water.
Adequate capacity at the e gansion tank low level is available to
compensate for system leakage, without draining the tank, for 30 days 430.97
without make up to the system. Table 9.5-2 presents the leakage
analysis. The seismic Category I expansion tank is located
approximately 20 feet above the jacket and intercooler water pumps.
This ensures that manufacturer's NPSH requirements for these pumps
are met for the entire 30 days of diesel generator operation at full
load without additional makeup.

The makeup source of water for the emergency diesel engine cooling
water system is provided from the condensate makeup and drawoff
system (Section 9.2.6). The makeup line penetrates the top of the
diesel engine fresh water expansion tanks and is not safety related.

Chemical cleaning is not used in the emergency diesel engine cooling
water system. The corrosion inhibitor used is in accordance with the
diesel generator manufacturer's recommendation.

Each engine jacket cooling water system has a thermostatically
controlled electric immersion water heater suitable for maintaining
the engine jacket cooling water at a constant 125 F in an ambient
temperature of 50 F when the engine is not running. An electric
motor-driven cooling water circulating pump moves the water through
the water cooling system when the engine is not running.

9.5.5.2 System Description

The cooling water systems of each emergency diesel consist of the
jacket water system and the intercooler water system (Figure 9.5-3).
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The jacket water system, which dissipates heat rejected from the
cylinder liner jackets, turbochargers, and lube oil coolers, consists
of a direct engine-driven water circulating pump, water temperature

430.98 regulating valve, electric immersion heater (Table 9.5-9), motor-
driven water circulating pump (Table 9.5-9), and heat exchanger.

The intercooler water system, which dissipates heat rejected from the
engine air coolers, injection nozzles, and outside bearing at the
alternator end consists of a direct engine-driven water circulating
pump, water temperature regulating valve, and heat exchanger.

The jacket cooling water cooler and the air cooler water heat
exchanger are shell and tube types, are in accordance with the
mechanical standards for TEMA Class "R" heat exchangers, and conform
to the applicable edition of ASME III, Class 3.

The engine cooling water flows through the shell side, and the
service water through the tube side of the heat exchanger.

The shell side design pressure is sufficiently high to eliminate the
. possibility of overpressurization as a result of any mode of

operation of the equipment supplied. The tube side design pressure
is 150 psig. Tube material is 18 BWG, 90-10 Cu-Ni, per SB-111,

'

430.92 |
The diesel engine cooling water system is chemically treated to
preclude long-term corrosion and organic fouling. Water purity and
chemistry is maintained at the following specifications which are in

|
compliance with the manufacturer's recommendations.430.93

1. Corrosion inhibitor - borate-nitrite - 2,500 ppm; mixed in
the expansion tank, with periodic monitoring

,

2. pH: 8.5 to 9.5

3. Chlorides: 50 ppm max

4. Total dissolved solids: 150 ppm max

5. Total hardness: 50 ppm CACO 3 max
;

Samples of makeup water supplied from the condensate makeup and
430.93 drawcff system are taken periodically to ensure makeup water

chemistry is within specified limits (Reference Section 9.2.6.4).
Table 9.5-3 lists the design data for the major components in
emergency generator cooling water systems.

9.5.5.3 Safety Evaluation

The diesel generator cooling water systems are housed in the seismic
Category I emergency diesel generator enclosure (Section 3.8.4).
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The diesel engine cooling water system is an integral part of the
diesel engine. Section 8.3.1.2.6 provides the electrical single-
failure evaluation of the diesel engine.

The emergency diesel generator engines and associated subsystems are
independent and redundant (Reference Sections 8.3.1.1.3 and 9.5.5.1).
There is no sharing of cooling water subsystems or components between
the two diesel generators. Each diesel generator has its own cooling
water subsystems which are cooled by redundant service water trains. 430.92
Section 9.2.1 and Figure 9.2-1 describe the interface to, and the
analysis of, the service water system.

No single failure or piping interconnections between the engine water
jacket, lube oil cooler, governor lube oil cooler, and the engine air
intercooler can cause degradation of both emergency diesel generator
engines.

Protection froc floods, tornadoes, and missiles is discussed in
Sections 3.4.1, 3.3, and 3.5, respectively. Protection from high and
moderate energy pipe breaks is discussed in Section 3.6.1.

The emergency diesel cooling water systems are seismic Category I, as
defined in Regulatory Guide 1.29 (Section 3.2.1). They are Safety
Class 3 (Section 3.2.2) and designed to ASME III, Code Class 3, to
the extent possible (Section 3.2.2). Emergency generator protective
trip circuit bypasses are discussed in Section 8.3.1.

Certain engine-mounted components, not covered by ASME III, are
designed in accordance with the diesel manufacturer's latest

standards for reliability. These components include:

1. Lower header and flexible hose supply cooling water to the
cylinder jackets and turbocharger

2. Upper header, including orifices, returning cooling water
from the cylinder jackets and turbocharger

3. Piping and orifice supplying water to and returning water
| from the governor lube oil cooler

|

4. Piping, pump, heater, and controls associated with the
cooling water keep-warm system

5. Control air piping and controls to the diaphragm-operated
three-way valve on the jacket water heat exchanger

6. Engine-driven jacket water pumps'

7. Flexible hoses and couplings

8. Supply and return cooling water headers to the fuel
injectors
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The emergency diesel generator cooling water system is vented back to
the overhead expansion tank to assure that the entire system is
filled with water.

Valves are provided to isolate components of the cooling water system
which are not required during diesel operation under emergency or
faulted plant conditions.

9.5.5.4 Inspection and Testing Requirements

Section 8.3.1 discusses emergency generator testing requirements.
430.94 All active system controls are periodically tested (Chapter 16).

9.5.5.5 Instrument Requirements

The emergency diesel engine cooling water system is provided with low
pressure, high temperature, and low temperature alarm switches to
alert personnel when the manufacturer's recommended limits are
exceeded. A low level alarm switch is provided on the overhead
expansion tank to alert personnel of coolant loss from the system due
to excessive leakage. Section 8.3.1 discusses alarms and trips for
the emergency generators.

Annunciators located on the emergency generator panels alarm when the
following conditions exist:

Emergency diesel generator jacket coolant pressure low.

Emergency diesel generator jacket coolant temperature high.

430.94
Emergency diesel generator jacket coolant temperature low.

Emergency diesel generator fresh water expansion tank level.

low

A trouble alarm for each emergency diesel generator panel is located
on the main control board and is alarmed whenever the associated
panel has a condition alarmed on it.

9.5.6 Emergency Generator Starting Air System

The emergency generator starting air system is shown on Figure 9.5-3.

9.5.6.1 Design Bases

Each independent starting system is designed to be capable of
starting the engine five times from an initial pressure of 425 psig
without recharging the starting air tanks. The first two starts from
each independent system provide for starting the engine and reaching
synchronous speed and voltage within 10 seconds. Each system is also
capable of starting the engine once and reaching synchronous speed
and voltage within 10 seconds from a starting air tank pressure
greater than 350 psig. The air start cycles last approximately 2 to
3 seconds until the engine speed reaches 115 rpm.
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Each motor-driven air compressor has sufficient capacity (26.5 cfm)-

to recharge the air storage system in 30 minutes from minimum
starting air pressure to maximum starting air pressure.

9.5.6.2 System Description

There ~are two emergency generators for Millstone 3. Each emergency
generator has two independent, redundant, air-over-piston starting
systems with a separate starting distributor for each bank of
cylinders. Either system can start the engine without offsite or
onsite power. Each independent starting system includes an ac motor- 430.106driven air compressor (Table 9.5-9), starting air tank, air starting

'

valve and distributor, all necessary valves and fittings, and
complete instrumentation and control systems. The emergency
generator starting air system, exclusive of the motor-driven air
compressors, starting air tanks, and interconnecting piping, is an
integral part of the emergency generator diesel engine. Each
compressor and motor are mounted on a welded steel base plate and
anchored to the building foundation.

A 0.19 cubic foot capacity, 450 psig design pressure, ASME III,
Class 3 air tank is provided in the air supply line to each servo 430.110
fuel rack shutdown and starting booster solenoid valve

,

(3EGA*SOV25A&B). A check valve isolates the tank from the main!

starting air system. The air tanks are provided to ensure a source
of air for positive fuel shut off in the event of loss of all
starting air pressure in the main starting air system.

The starting air tanks are complete with all necessary pressure
gages, pressure and safety valves, tank bottom drain, and all other
necessary fittings for connection of the starting systems to the
engine.

I

i 9.5.6.3 Safety Evaluation
!

[ Two independent redundant starting air systems are supplied for each
I emergency generator. The starting air systems are housed in the
| Seismic Category 1 emergency generator building (Section 3.8.4).
| There is no sharing of starting air system components between the two
l emergency generators. A complete failure in one emergency generator

starting air system will not lead to a failure of the other emergency
generator to start. A single active failure in either of the
emergency generator's redundant starting air systems will not lead to
the loss of the other redundant starting air system.

Protection from floods, tornadoes, and missiles is discussed in
Sections 3.4.1, 3.3, and 3.5, respectively. Protection from high and
moderate energy pipe breaks is discussed in Section 3.6.1.

The emergency generator starting air system is Seismic Category I, as
defined in Regulatory' Guide 1.29 (Section 3.2.1), Safety Class 3, and
designed to Quality Group C Standards (Regulatory Guide 1.26,
Section'3.2.2), to the extent possible. Engine-mounted components
and the starting air compressors which are not covered in the rules
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of ASME III, Code Class 3 are designed in accordance with the diesel
manufacturer's latest standards for reliability. These components
include the following:

1. Engine-mounted air start distributors

2. Engine-mounted air start valves

3. Engine-mounted starting booster air valve

4. Engine-mounted fuel rack shutdown and starting booster servo

5. Engine-mounted piping and valves supplying air-to-jacket
water system air-operated valves (Section 9.5.5) which are
not required for performance of safety related function of
the emergency generator

9.5.6.4 Inspection and Testing Requirements

Test connections have been provided on the interconnecting piping
between the emergency generator and starting air tanks. This enables
the operator to manually bleed the storage tanks, and periodically,
to test and check startup of the starting air compressors.

The starting air tanks will be blown down periodically (manually) to
remove moisture and foreign matter.

430.103 Section 8.3.1 discusses the emergency generator functional testing
requirements.

9.5.6.5 Instrumentation Requirements

Each air compressor is equipped with a manual control switch and
indicator lights, located on the motor control center. A pressure
switch on the air receiver tank automatically starts and stops each
compressor. This switch is set to start the compressor when the tank
pressure drops below 375 psig and to stop the compressor when the
pressure reaches 425 psig. The compressor motor is also protected
against thermal overload.

If the receiver tank pressure drops to 350 psig, the condition
actuates an alarm an the respective emergency generator panel and the

430.10~, emergency generator trouble alarm on the main control board. Each
receiver tank is also provided with a local pressure indicator.

9.5.7 Emergency Diesel Engine Lubrication System

Each emergency diesel engine lubrication system (Figure 9.5-3)
lubricates and cools various emergency diesel engine components.

9.5.7.1 Design Bases

The engine-driven lubricating oil and rocker-arm lubricating oil
pumps have sufficient capacity to ensure adequate lubrication of main
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bearings, crank pins, camshaft bearings, valve gear, rocker arms, and
all other wearing parts. The oil also provides a cooling - media for
the pistons.

A motor-driven prelubricating oil pump and electric heater are
provided to supply warmed (125*F) lubricating oil to the engine sump
and other necessary components when the engine is not running so as
to enhance the "first try" starting reliability of the engine in the
standby condition.

The lubricating oil in the rocker arm lubrication system is heated by
conduction from the standby jacket coolant heating system which has a 430.122
minimum temperature of 95 F, thus making preheating unnecessary.

Portions of the emergency diesel engine lubrication system are also
designed to the following criteria:

1. General Design Criterion 2 for structures housing the system
and the system itself being capable of withstanding the
effects of natural phenomena, such as earthquakes,
tornadoes, hurricanes, and floods

2. General Design Criterion 4 for structures housing the system
and the system itself being capable of withstanding the
effects of external missiles and internally generated
missiles, pipe whip, and jet impingement forces associated

*with pipe breaks

3. General Design Criterion 5 for the capability of shared
systems and components important to the performance of
required safety functions

4. Regulatory Guide 1.26 -for quality group classification of
the system components

5. Regulatory Guide 1.29 for the seismic design classification
of system components

6. Regulatory Guide 1.38 for quality assurance requirements for
the packaging, shipping, receiving, storage, and handling of
items for water-cooled nuclear power plants

7. Regulatory Guide 1.68 for preoperational and startup testing
of the diesel engine lubrication system

8. Regulatory Guide 1.102 for the protection of structures,
systems, and components important to safety from the effects
of flooding

9. Regulatory Guide 1.117 for the protection of structures,
systems, and components important to safety from the effects
of tornado missiles

10. _ Specific design criteria as follows:

Amendment 3 9.5-29 August 1983
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a. The operating pressure, temperature differential, flow
rate, and heat removal rate of the jacket water system*

which is external to the engine are in accordance with
430.112 recommendations of the engine manufacturer and are

listed in Table 9.5-3
,

b. The system has been provided with sufficient protective
measures to maintain the required quality of the oil
during engine operation

c. Protective measures (such as relief ports) have been
taken to prevent unacceptable crankcase explosions and
to mitigate the' consequences of such an event

i Relief ports are spring loaded relief valves that
430.112 " quick open" crankcase doors on increasing pressure.

The doors will " quick close" upon pressure relief.

b

d. The temperature of the lubricating oil is automatically
maintained above a minimum value by means of an
independent recirculation loop, including its own pump
and heater, to enhance "first try" starting reliability
of the engine in the standby condition

11. Branch Technical Position ASB 9.5-1 for lube oil system fire

protection.

12. Branch Technical Position ICSB-17 (PSB) for diesel engine
lubricating system protective interlocks during accident
conditions.

9.5.7.2 System Design

There are two emergency diesel generators for Hillstone 3, each with
an independent lubrication system. Each engine lubrication system,
as shown on Figure 9.5.3, is self-contained, integral to the
emergency diesel engine, and consists of the following four

subsystems:

i 1. The rocker arm lubrication subsystem ensures lubrication of
the rocker arm assemblies and protects the crankcase oil

430.115 from contamination by possible cooling water and fuel leaks
at the cylinder head upper deck level.

Subsystem Components:

Engine Driven Rocker Arm Lubricating Oil Pump (3 EGO-PZA):

This pump takes suction from the engine mounted oil
reservoir and discharges through the duplex filter to

,

the upper cylinder header and lubricates the rocker
arms during engine operation.

Amendment 3 9.5-30 August 1983
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Electric Motor-Driven Rocker Arm Prelubrication Oil Pump

(3 EGO-P1A):

This pump is operated two minutes prior to any manual
engine start in order to prelubricate the rocker arm
assemblies.

Duplex Rocker Arm Lubricating Oil Filter (3 EGO-FLZA):

This duplex filter is provided to remove foreign
particles, which may have entered the system, before
they reach the engine.

Rocker Arm Lubricating Oil Reservoir:

This reservoir provides the rocker arm lubricating oil
subsystem with an adequate supply of lube oil. It is
connected to the diesel engine lubricating system (lube
oil header) by a float valve that controls the
admission of lube oil to the reservoir. The reservoir
is also equipped with a sight glass, a vent, supply and
return line connections, and a drain connection.

Rocker Arm Oil Pressure Regulating Valve (3 EGO-VA):

This valve opens when the pressure becomes too great at 430.115
the discharge of the duplex filter to allow some of the
oil to be returned to the suction of the rocker arm
engine driven pump.

2. The lubricating oil keep warm subsystem is designed to
maintain the temperature of the engine lubricating oil
system between 120*F and 125 F and to permit the engine to
come up to rated speed within the specified ten (10) second
time limit without delay for engine warm up.

System Components:

Electric Motor-Driven Prelubrication and Filter Pump
I (3 EGO-F4A):

This pump is provided to prelubricate the engine prior
to startup and to circulate oil through the keep warm
heating system and lube oil filter. The pump tekes
suction from the engine sump (crankcase) via a strainer
and discharges through a 15-kW electric heater to the
lubricating oil header and engine.

15-kW Electric Prelubricating oil Heater (3 EGO-H1A):

This heater is thermostatically controlled to maintain
the lubricating oil temperature in the crankcase
between 120 F and 125 F so that the lubricating oil
system is in a state of readiness for startup.

Amendment 3 9.5-30a August 1983
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Lubricating Oil Filter (3 EGO-FLT 1A):

This filter is capable of retaining 98 percent of
particles 5 microns and larger. The lube oil filter
elements require replacement when the differential
pressure exceeds 20 psi at the normal operating

temperature.

Prelubrication and Filter Pump Suction Strainer

(3 EGO-STR2A):

The strainer prevents foreign particles, leaving the
engine sump, from entering the prelubrication and
filter pump. The strainer will be cleaned weekly
initially, then at an interval determined by operating
experience. This interval will not exceed one month.

3. The diesel engine lubricating oil subsystem lubricates the
main bearings, crank pins, camshaft bearings, and other
wearing parts.

System Components:

Direct Engine-Driven Lubricating 011 Pump (3 EGO-P3A):

This pump is mounted below the governor drive and is
gear driven from the engine drive gear. It takes
suction from the engine oil sump (crankcase) and

430.115 discharges into the engine lube oil header.

Thermostatic Three-Way Temperature Control valve (3 EGO-V20):

This valve controls the flow of lube oil to the lube
oil heat exchanger during engine operation and
maintains the temperature of the lubricating oil to the
lube oil header between 125*F and 140 F under all

| conditions of load and ambient temperature. It also
| bypasses the flow of lubricating oil around the lube

oil heat exchanger on startup of the engine,
i

Lubricating Oil Cooler (3EGS-E3A):

This shell and tube heat exchanger is used to transfer
the heat picked up by the lubricating oil to the jacket

,

! coolant system and is suitable for the temperatures and
pressures encountered in this service. This oil cooler

| is capable of controlling the lube oil (flowing through
! the shell) temperature between 125 F and 140'F by using

the engine jacket cooling water (flowing through the
tubes). The heat exchanger is designed in accordance
with mechanical standards for TEMA Class "R" heat
exchangers and conforms to the applicable edition of

i

! ASME III, Safety Class 3.

Amendment 3 9.5-30b August 1983
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Lubricating Oil Strainer (3 EGO-STRIA):

This full flow strainer removes foreign particles from
the lubricating oil before they reach the engine lube
oil header. The lube oil strainer elements should be
removed and cleaned when the differential pressure
exceeds 10 psi at the normal operating temperature.

4. The moisture-detecting subsystem is connected between the
shell side drain and the oil inlet on the lubricating oil
cooler.

Subsystem Components:

Moisture-Detector Circulating Pump (3 EGO-P5A):

This small motor-driven circulating pump takes suction
from the shell of the lubricating oil heat exchanger,
pumps the oil through the water detector, and
discharges it to the shell side inlet of the
lubricating oil heat exchanger.

Moisture-Detector Circulating Pump Suction Strainer
(3 EGO-STR3A):

This line strainer is provided to keep foreign
particles, suspended in the oil that leave the 430.115
lubricating oil heat exchanger, from entering the water
detector circulating pump.

Hoisture Detector:

This detector is provided to detect water leakage into
the crankcase lubricating oil. Water detection
ciaergizes an annunciator that sounds an alarm.

The protective measures for the lubricating oil system consist of oil
filters and strainers that do not require power sources or alarms and
are of the multiple element, continuous full-flow type.

The crankcase vacuum system (Figure 9.5-3) includes a crankcase
vacuum pump, oil separator, piping, and fittings. The crankcase

. vacuum system removes oil vapors from the diesel crankcase preventing
the leakage of oil vapors through crankcase seals. The crankcase
vacuum system can be started manually whenever the vacuum pump
control switch is in the start position, or automatically whenever
the control switch is in the auto position and the emergency diesel
generator is running at greater than 360 rpm. Both operating modes
are possible provided there is no vacuum pump motor thermal overload.
The vacuum pump is powered from a safety related motor control center
as described in Table 9.5-9. The diesel crankcase is equipped with
relief parts to mitigate the consequences of a crankcase explosion.

Amendment 3 9.5-30c August 1983
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Table 9.5-4 provides the design data for the major components in the
emergency diesel lubricating oil system.

9.5.7.3 Safety Evaluation

The lubrication system is housed in the Seismic Category I emergency
generator enclosure (Section 3.8.4). There is no sharing of

lubricating system components between the two emergency generators.
A single failure in the diesel engine lubrication system would not
lead to the loss of more than one emergency diesel engine.

Protection from tornados, floods, and missiles is discussed in
Sections 3.3, 3.4.1, and 3.5, respectively. Protection from high and
moderate energy pipe breaks is discussed in Section 3.6.1. The
emergency diesel lubrication system is Seismic Category I, as defined
in Regulatory Guide 1.29 (Section 3.2.1).

The emergency diesel lubrication system is classified as safety
Class 3 and is designed to Quality Group C, as defined in Regulatory
Guide 1.26 (Section 3.2.2) Standards and ASME III, Code Class 3, to

the extent possible.

Certain engine-mounted components as well as components either not
covered by the rules of ASME III, Code Class 3 or not related to the
safety function of the diesel engine are designed in accordance with
the manufacturer's latest standards for reliability. The components
include the following:

1. Water detector system, including pump strainer and
associated piping

2. Prelube and filter pump strainer

3. Prelube and filter pump

4. Three-way, three-position, three-port valve

5. 15 kW lube oil heater

6. Three-way valve, plus piping around the 5 micron oil filter

7. 1 1/2-inch check valve and length of 1 1/2-inch piping on
outlet of 5 micron oil filter

]

8. Three-way valve, plus piping around the lube oil strainer
1

9. Engine-driven lube oil pump and suction strainer i

10. Rocker arm lube system

430.126 | 11. Crankcase vacuum pump and crankcase vacuum oil separator

430.112 The condition of the lubricating oil will be checked at least monthly
to insure that no sudden changes of viscosity, alkalinity, or

430.125
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detergent levels have taken . place and that the oil chemistry is
within the tolerance specified by the oil supplier. If the engine is 430.112
operated continuously oil samples will be drawn weekly.

A vacuum pump, an additional protective measure maintains a vacuum on
430*112the engine crankcase preventing the accumulation of oil mist which

reduces oil leakage and minimizes the possibility of crankcase;

explosion.

A water detector, and associated motor-driven pump, monitors the lube
oil so that leakages from the water side of the lubricating oil heat
exchanger into the lubricating oil system will be detected.

9.5.7.4 Inspection and Testing Requirements

Section 8.3 discusses emergency generator inspection and testing
requirements.

9.5.7.5 Instrumentation Requirements

Section 8.3 discusses emergency generator protective trips and trip
circuit bypasses.

A low lubricating oil level alarm is provided to alert personnel when
the lubricating oil level in the sump falls below the manufacturer's,

recommended minimum level.
!

A high-pressure alarm is provided to alert personnel when the
pressure in the ' crankcase exceeds the manufacturer's recommended
high-pressure limit.

A high-level alarm switch is provided to alert personnel when the oil
; level in the separate rocker arm lubricating oil tank exceeds the

|. manufacturer's recommended maximum.

A low-pressure alarm is provided to alert personnel when the rocker
,

: arm lubricating oil pressure falls below the manufacturer's
recommended minimum.

Actuation of the low lube oil pressure switch will energize an
annunciator and give an alarm' that the lubricating oil pressure has
reached a dangerously low level. Actuation of any two (2) of these
low lube oil pressure switches will shutdown the engine.

1

( A low-pressure - alarm switch is provided to alert personnel when oil
' pressure falls below the manufacturer's recommended minimum.

High- and low-temperature alarms are provided to alert personnel when
the oil temperature rises above, or falls below, the operating range
recommended by the manufacturer.

!

|
,
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9.5.8 Emergency Generator Combustion Air Intake and Exhaust System

The emergency generator combustion air intake and exhaust system
supplies filtered air to the emergency diesel engine for ' combustion
and releases exhaust gases to atmosphere. (Figure 9.5-3)

Air is supplied from outside through filter and silencer to the
diesel engine and is exhausted through a muffler to atmosphere. The
system is QA Category I, Nuclear Safety Related except for the pipe
from the muffler to the atmosphere which is QA Category II.

9.5.8.1 . Design Bases

The safety related portion of the emergency diesel combustion air
intake and exhaust system is designed in accordance with the
following:

1. General Design Criterion 2 for structures housing the system
and the system itself being capable of withstanding the
effects of natural phenomena, such as earthquakes,
tornadoes, hurricanes, and floods

2. General Design Criterion 4 for structures housing the
systems and the system components being capable of
withstanding the effects of external missiles and internally
generated missiles, pipe whip,.and jet impingement forces
associated with pipe breaks

3. General Design Criterion 5 for shared systems and components
important to safety being capable of performing safety
functions

.

4. Regulatory Guide 1.26 for quality group classification of
,

: the system components
1

5. Regulatory Guide 1.29 for the seismic classification of
system components

i

!
4
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9.5.9' Hydrogen and Nitrogen Storage Distribution Systems j

|
9.5.9.1 Hydrogen System |

The hydrogen system (Figure 9.5-5) supplies hydrogen to two
components: the turbine generator (Figure 11.3-1) and the volume

430.135 control tank (Figure 10.2-3). The hydrogen system is not safety
related.

9.5.9.1.1 Design Basis

'
The hydrogen ' system provides adequate hydrogen gas of suitable
quality and pressure for plant hydrogen requirements.

To ensure reliability of the hydrogen supply system, a discharging
stanchion serves as a fill connection and enables hydrogen to be
supplied from a truck in the event of system malfunction in the
hydrogen storage equipment.

A design temperature of 95 F for the hydrogen supply system is
determined by ambient temperature extremes (0 to 86 F). Design
pressure of the hydrogen supply system is 2,450 psig upstream, and
125 psig downstream, of the pressure control manifold..

The system and its components are designed for a plant life of 40
years.

9.5.9.1.2 System Description

430.135] The hydrogen supply system consists of one trailer discharging
stanchion, one flammable grounding assembly, one pressure centrol
manifold, one excess flow manifold, and 18 high pressure gaseous
hydrogen storage tubes.

The 18 storage tubes are divided into two groups: 16 active and 2
reserve tubes. Hydrogen flows from the storage tubes to the pressure
control manifold where it is reduced for plant use. The pressure
regulators on the active and reserve tubes are set at 100 and 90
psig, respectively. The reserve regulator, set to maintain 90 psig

~

I line pressure, is closed when the line pressure is above 90 psig.
The line pressure is normally above 90 psig as long as the active
tube bank is charged and the active regulator is set at 100 psig.
When the active storage is fully expended and the pressure drops
below 90 psig, the reserve regulator opens and begins to discharge
the reserve bank until the active bank is recharged. Table 9.5-5
lists the design parameters of the gaseous hydrogen storage tubes.

The following components are supplied by the hydrogen system.

1. The turbine generator (Section 10.2), which is cooled by the
circulation of hydrogen at 75 psig, requires 39,700 scf for
the initial purge and fill, plus a maximum of 600 scfd (14.7
psia, 95*F) to make up normal leakage.

;
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2. The volume control tank system (chemical and volume control,
Section 9.3.4) requires a maximum of 1 scfm of hydrogen
continuously at 50 psig.

Relief valves are provided downstream of the high pressure storage
tubes and pressure control manifold to prevent overpressurization of
the equipment. Rupture discs are also provided on the high pressure
storage tubes, located in the yard, for overpressure protection.

The hydrogen system is equipped with an excess flow manifold to
assure safety from a line rupture between the storage facility and
the supplied components. The excess flow manifold has an excess flow
valve which is designed to close at 1,000 scfh hydrogen flow,
securing flow.

9.5.9.1.3 Safety Evaluation

The following provisions have been made to preserve an adequate
hydrogen supply and ensure system reliability.

1. A trailer discharge stanchion is connected into the high h3E135
pressure side of the pressure control manifold. This
enables a tube trailer truck to be used as a source of
gaseous storage or for recharging the storage vessels. A
tube trailer grounding assembly has been provided to ground 430 135

the tube trailers before discharge begins.

2. An excess flow manifold provides automatic isolation of the
system in the event of a pipe rupture or excessive leakage.

3. All valves (except for check and control valves) located
inside the building will be of the sealed globe type to
prevent the leakage of hydrogen gas. The pressure switches
located inside the control cabinet are explosion-proof. 430.135

4. All hydrogen gas supply piping, located inside buildings, is
enclosed in steel guard piping which is vented to the
atmosphere to prevent hydrogen buildup inside the building
in the event of a hydrogen pipe break.

5. The hydrogen storage equipment is located in the gas storage
area of the south yard (Figure 1.2-2). The hydrogen storage
tubes are positioned such that an explosion of the tubes
would direct them away from safety related building and/or
equipment. An 8-foot high fence with a barbed wire top
surrounds the area, and a flame barrier wall isolates the 430 135

hydrogen storage tubes from the access road.

6. The following protective measures in the generator hydrogen
and carbon dioxide system have been designed to prevent
fires and explosions during filling, purging, and normal
operation of the generator:

- Amendment 3 9.5-35 August 1983
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Inert carbon dioxide is used for purging the air or.

hydrogen initially within the generator casing prior to
being placed in service or opened for inspection or
repairs.

A gas analyzer is provided at the outlet of the.

generator casing for constant indication of the
percentages of air, carbon dioxide, and hydrogen

430.135
present.

The vent for the generator casing is shielded outside.

of the turbine building and is located to prevent
accidental contact with discharge vapors, fire, sparks,
high voltage lines, or vent intakes.

There are no safety related components or equipment necessary for
safe shutdown that require the operation of the hydrogen system.

9.5.9.1.4 Inspection and Testing Requirements

The hydrogen system is in continuous operation with essential system
parameters continuously monitored and indicated by instrumentation,
therefore, performance tests are not required. Inspection is
performed in accordance with normal maintenance procedures.

9.5.9.1.5 Instrumentation Requirements

The hydrogen system operating parameters are monitored, indicated,
and controlled, locally or remotely as follows:

1. The parameters monitored by local indicators are:

a. Reserve hydrogen bank temperature

b. Active hydrogen bank temperature

c. Supply pressure to radioactive gaseous waste pressure
control valve

d. Radioactive gaseous waste hydrogen supply pressure

e. Hydrogen pressure to turbine generator hydrogen
,

' pressure regulator

I
f. Active hydrogen bank pressure

| g. Reserve hydrogen bank pressure

h. Reserve and active bank pressure regulator inlet and
outlet pressure

i
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2. Annunciators on the main control board are alarmed when the
fol)owing conditions exist

a. Radioactive gaseous waste hydrogen supply pressure low

b. Reserve hydrogen supply bank pressure low

c. Reserve and active banks press :re regulators outlet
pressure Low

d. Active hydrogen bank pressure low

9.5.9.2 Nitrogen System

The nitrogen system (Figure 9.5-5) supplies nitrogen to various
components. The nitrogen system is not safety related; however, the
containment isolation valves shown on Figure 9.5-5 and the connecting
piping are Safety Class 2.

9.5.9.2.1 Design Basis

The nitrogen system is designed to provide adequate nitrogen gas of
suitable quality and pressure for normal nitrogen requirements.

To ensure reliability of the nitrogen supply system, discharging
stanchions are provided which enable nitrogen to be supplied from'

tube trailer supply trucks in the event of system malfunction in the
nitrogen storage equipment.

Design temperatures of the nitrogen supply system have a maximum of
95 F resulting from extreme ambient conditions and a minimum of

,

-320 F on the basis of the liquid nitrogen storage temperature.
Design pressure of the nitrogen supply system varies and is dictated
by the nitrogen users. Piping design pressures range from 2,450 to
200 psig.

The system and its components are designed for a plant life of
40 years.

9.5.9.2.2 System Description

The nitrogen supply system is comprised of two subsystems:

I

,
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TABLE 9.5-9

EMERGENCY GENERATOR AUXILIARY SYSTEM
COMPONENT CHARACTERISTICS4

Crankcase Vacuum Pump

Power Source Train A Bus 32-1T*
Train B Bus 32-1U*

Horsepower 1 hp
Voltage 460 V
Phase 3

Frequency 60 Hz
Pump Capacity 630 sfem
Discharge Head 1.2 in. water

Standby Jacket Coolant Heater (i.e., Electric Immersion Heater)
! Power Source Train A Bus 32-1T (via 3EGS-PNLIA)*

Train B Bus 32-1U (via 3EGS-PNL1B)*
kW Output 18 kW
Voltage 480 V

430 82
Phase 3

Standby Jacket Coolant Pump (i.e., Motor-Driven Water Circulating

Pump)
i

*

Power Source Train A Bus 32-1T (via 3EGS-PNLIA)*
Train B Bus 32-1U (via 3EGS-PNL1B)*

Horsepower 3/4 hp
Voltage 460 V
Phase 3
Frequency 60 Hz

i Pump Capacity 60 gpm

| Discharge Head 22 ft TDH

Emergency Generator Air Compressor (i.e., Motor-Driven Air
Compressor)

Power Source Train A Bus 32-1T (two compressors)*
Train B Bus 32-1U (two compressors)*

Horsepower 15 hp
Voltage 460 V
Phase 3

Frequency 60 Hz

Amendment 3 1 of 3 August 1983
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TABLE 9.5-9 (Cont)

De Fuel Oil Pump

Power Source Train A Bus 301A-1 (via 3BYS*PNLDG1F)**
Train B Bus 301B-1 (via 3BYS*PNLDG2F)**

Horsepower 2 hp
Voltage 90-140 V de

Fuel Oil Transfer Pump

Power Source Train A Bus 32-1T (two pumps)***
Train B Bus 32-1U (two pumps)***

Horsepower 3 hp
Voltage 460 V
Phase. 3
Frequency 60 Hz
Pump Capacity 40 gpm
Discharge Head 65.5 ft of oil

Rocker Arm Prelube Oil Pump
430 82

Pump Source Train A Bus 32-1T (via 3EGS-PNLIA)*
Train B Bus 32-1U (via 3EGS-PNLIB)*

Horsepower 1/2 hp
Voltage 460 V
Phase 3
Frequency 60 Hz
Punp Capacity 2 gpm
Discharge Head 50 psi

Prelubrication and Filter Pump

Pump Source Train A Bus 32-1T (via 3EGS-PNLIA)*
Train B Bus 32-1U (via 3EGS-PNLIB)*

Horsepower 7 1/2 hp
Voltage 460 V
Phase 3'
Frequency 60 Hz
Pump Capacity 50 gpm
Discharge Head Built-in relief valve set at 120 psig

Amendment 3 2 of 3 August 1983
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TABLE 9.5-9 (Cont)

.

Moisture Detector Circulating Pump

Pump Source Train A Bus 32-1T (via 3EGS-PNLIA)*
"

Train B Bus 32-1U (via 3EGS-PNL1B)*
.

Horsepower 1/2 hp

| Voltage 460 V
'

Phase 3
Frequency 60 Hz
Pump Capacity 2'gpm
Discharge Head 50 psi

Prelube Oil Heater (i.e., Electric Heater)

3482Power Source Train A Bus 32-1T (via 3EGS-PNL1A)*
Train B Bus 32-1U (via 3EGS-PNL1B)*

kW output 15 kW
Voltage 480 V
Phase 3

4

* NOTES:

i

* Refer to Section 1.7, Drawing 12179-EE-1AK
'

** Refer to Section 1.7 Drawings 12179-EE-1BB and 1BC
*** Refer to Section 1.7, Drawing 12179-EE-1AK and Section 8,

Figure 8.3-6

4

I

!

l

i
i
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provided to prevent damage to the containment liner and adjacent
piping, equipment, controls, and electric cables.

The main steam isolation valves, safety valves, and the pressure
relieving control valves are missile protected and are housed in the
Seismic Category I main steam valve building (Section 3.8.4).

The main steam isolation trip valves are Y-pattern type globe valves
designed to prevent main steam flow in both the forward and reverse
directions. Closing forces are provided by steam pressure from the
main steam line.

The main steam isolation valve design has a flow profile minimally
affected by seismic accelerations. Other advantages include no
significant. leakage to the environment. The valve actuators are
designed as an integral unit with the system steam-operated piston
actuator integrated in the valve housing (within the valve pressure
boundary).

With respect to main steam isolation valve actuation mechanisms, all
solenoid valves are provided in redundant pairs and are mounted on
the piston cylinder assembly. They are physically separated within
the confines of the valve configuration. The valve can operate
independently from an outside energy supply (nitrogen) and utilizes
system energy to actuate the valve (operating pressure taken up or
down-stream of the valve).

The main steam isolation valve body (1) is a forged and welded steel
design, see Figure 10.3-4. The " actuator" piston cylinder (2), valve
disc (4) piston (3) and bonnet (5) are forged steel and are built
into the valve body as one cylinder unit, fastened by threaded
expansion studs with nuts. By pressurizing or venting of appropriate

2 410.24 piston compartment, the isolation valve will open or close. An
additional closing force is exerted by springs (6) which keep the
isolation valve closed at zero pressure differential. In the closed
position of the isolation valve, the hard-faced sealing surface of
the valve disc rests on the hard-faced sealing surface of the valve
body. In the open position of the isolation valve, the hard-faced
back-seat of the valve disc rests on the hard-faced back seat of the
piston cylinder, thus sealing off the lower piston compartment from
the pressure in the valve body.

The solenoid valves controlling the operating medium (steam) for the
piston compartments are grouped in two control blocks (7) mounted on
the piston cylinder. The control lines from the valve inlet side are
led internally through the position cylinder. The control lines from
the valve outlet side are led in duplicate and are on the outside of
the valve body to the control blocks. The operating medium (steam)
is automatically taken either from the inlet side or the outlet side
of the valve body depending on which side is pressarized. As shown
on Figure 10.3-4, the valve is positioned by appropriate pilot valves
(solenoid valves) which admit system steam to the proper valve
chambers.

Amendment 3 10.3-6 August 1983
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The ' main steam isolation trip valve is suitable for the following
normal operating conditions (at nuclear steam supply system stretch

| output of 3,579 MWt):

Steam flow (lbm/hr) 3,972,500

Steam pressure (psia) 990

Steam temperature ( F) 554
.

Steam Quality (%) 99.75

Maximum permissible 6
pressure drop *

*Across fully open valve, at above steam flow (psi)

The valves are also suitable for the following design conditions:

Steam pressure (psia) 1,200

Steam temperature ('F) 600

When steam line pressure is inadequate, the main steam isolation
valve can be held open using nitrogen supplied at 185 psig.

As the piston area is larger than the seating area, there is always a
surplus of closing thrust available, which will close the valve
sa fely. The high seeting thrust produced as a result of this action

4

ensures tightness of tLa main seat.

10.3.4 Inspection and Testing Requirements'

The main steam isolation trip valves are equipped with provisions for
inservice testing by partial valve stroking. The partial stroking is
accomplished by opening a solenoid valve to admit steam pressure into
the lower piston chamber. After a time delay the solenoid valve for
the upper piston chamber will open. After 10 percent travel the
position indicating device vents both piston chambers and the valve
will fully open to the back seat due to pressure acting on the valve

| plug.

In addition to the partial stroke test, the main steam isolation
.' valvet are tested for full closure during each refueling interval.

These valves are also periodically tested for partial valve closure
at least once a month.

The main steam pressure relieving valves, motor operated stop-check
valves and the air-operated globe valves in the lines to the steam
generator auxiliary feedwater pump turbine are full stroke tested at
refueling intervals.

Code Classes 2 and 3 piping within the jurisdiction of ASME III are
inspected and tested during construction according to articles

Amendment 3 10.3-7 August 1983
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NC ,UD-5000 and NC ,ND-6000, respectively, of that code. Piping
falling within the jurisdiction of ANSI B31.1.0 is inspected and
tested during construction in accordance with Paragraphs 136 and 137,
respectively, of that code. Preservice and inservice inspections of
Class 2 and 3 components will be in accordance with FSAR Section 6.6.

The main steam isolation valve design meets the requirements of
Regulatory Guide 1.48 and also the inservice inspection requirements
of ASME Section XI.

The main steam isolation valve manufacturer performed the hydrotest
on the main steam isolation trip valves using kerosene as the test
medium. The use of kerosene as a test fluid is in accordance with
the manufacturer's standard test procedures and it has been
demonstrated through substantial accumulated past experience that
this has no deleterious effects on the material of the pressure
boundary. Kerosene has better wetting characteristics than water
and, therefore, is advantageous for leak detection.

The kerosene used as the test fluid has the following properties:

Analysis: 90% kerosene + 10% oil (rust preventative oil:Valvoline
Tectly 875 - S-1)
Sulphur Content Max. = 0.1%
Chlorine Content Max. = 0.001%
Specific Gravity, 0.805 gr/cm3 at 15 C
Viscosity (Kinematic), 6.71 Stokes

The above fluid presents no safety hazard problems at the specified
hydrotest pressure and temperature.

10.3.5 Water Chemistry

The secondary side water chemistry is controlled to minimize metal
corrosion, scale formation on heat transfer surfaces, and the
potential for the formation of free caustic or acid. The secondary
side water chemistry is also controlled to limit the accumulation of
sludge in the steam generator and provide a "zero" dissolved oxygen
level.

The secondary side water chemistry is controlled by a steam generator
blowdown system (Section 10.4.8) which acts in conjunction with the
chemical addition and condensate demineralizer systems. Two chemical
addition systems are provided; a condensate chemical feed system and
a steam generator chemical feed system.

During plant shutdowns, the steam generator secondary side water
chemistry is controlled by the steam generator chemical feed system
(Figure 10.3-3). Drains are provided as shown on the turbine plant
miscellaneous drains system (Figure 10.3-2). During power operation,
the condensate chemical feed and condensate demineralizer systems act
with the blowdown system to control steam side water chemistry. The
condensate chemical feed system injects hydrazine and ammonium
hydroxide into the condensate system (Section 10.4.7) to maintain

Amendment 3 10.3-8 August 1983
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oxygen and pH control. The condensate demineralizer system (Section
10.4.6) reduces trace quantities of heavy metals dissolved solids,
and suspended colloidal solids to very low concentrations.

The critical steam side water chemistry parameters monitored and
controlled are: blowdown system pH, free hydroxide content and cation
conductivity.

..
The blowdown pH is controlled to a range of 8.5 to 9.0 during normal
operation by the injection of ammonium hydroxide downstream of thed

condensate pump. The rate of injection is manually controlled.

Oxygen is scavanged from the feedwater by the injection of hydrazine
(which is maintained at a level 5 ppb higher than the oxygen . level
measured downstream of the highest pressure feedwater heater) which
is injected downstream of the condensate polishing demineralizers.
The rate of injection is manually controlled.

Free hydroxide and cation conductivity levels in the steam generator
secondary side water are controlled by increasing the blowdown system
flow rate as necessary.

Free hydroxide levels in the blowdown are monitored and the normal
level is maintained below 0.15 ppm measured as Caco . Increases in3
this level are indicative of carryover from the condensate polishing
system or the makeup water system.
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10.4 OTHER FEATUREE OF MAIN STEAM A!!D POWER C0!NERSION SYSTEM

10.4.1 Main Condenser

The main condenser (Figure 10.4-1) condenses and deaerates steam from
the three low-pressure turbine exhausts, the two main feedwater pump
turbine exhausts, the turbine bypass control valves, and from various
equipment vents and drains.

10.4.1.1 Design Bases

The design bases of the main condenser are:

1. The condenser is nonnuclear class.

2. The condenser is designed for a 17.5'F tube rise at a duty of
7.85 billion Btu /hr and a cooling water flow of 906,668 gpm. For

430.140physical characteristics and performance requirements of the main
condenser, see Table 10.4-6.

3. The condenser maintains normal turbine backpressure for all
operating conditions. Backpressure during operation of the
turbine bypass system may rise above the normal continuous range
but shall remain within limits specified by the turbine

manufacturer.

4. The condenser is designed to accept a 40-percent turbine bypass
steam dump from the main steam system. This steam dump permits a
50-percent load rejection without reactor trip, as discussed in
Section 10.4.4.

10.4.1.2 System Description

The main condenser is a single-pass, single-pressure, triple-sbell
unit with two tube banks per shell. Each shell is rigidly supported.
Relative movement between the shells and turbine is accommodated by
rubber expansion joints in the steam inlets.

Equalizing ducts between the shells equalize pressure and hotwell
condensate level. The total hotwell storage capacity of the main
condenser approximates 5-minute flow at full load operation. Two
feedwater heaters are located in each condenser neck.

Table 11.1-7 lists the anticipated inventory of radioactive
contaminants in the condenser. The design concentration of

radioactivity in the condenser during normal operation is 2.4 x
,

10-4 uCi/gm excluding tritium, or 4.3 x 10-3 uCi/gm including

tritium. Of this total 3.5 x 10-5 uCi/gm will be the form of
Iodine-131, -132, and -133. During shutdown, the radioactivity in

the condenser will decrease.

This design concentration is based upon the design case of cladding
defects in fuel producing 1.0 percent of maximum calculated core
thermal power (3,636 MWt) including 2.0-percent allowance for

Amendment 3 10.4-1 August 1983
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instrument error coincident with 166 gallons per day steam generator '

primary-to-secondary leakage.

The anticipated air inleakage into .the condenser is 60.0 scfm,
calculated by the method given in Heat Exchange Institute " Standard
for Steam Surface Condensers," Sixth Edition. Condenser air removal
is discussed in Section 10.4.2.

10.4.1.3 Safety Evaluation
,

The main condenser is not safety related; therefore, no safety
evaluation is required. The following design evaluation demonstrates I

condenser capability to perform its intended function.

The condenser is designed for operation at maximum calculated unit
capability- Impingement baffles protect the tubes from direct
steam / water impingement and spray nozzles in the condenser' necks
dissipate steam from the turbine bypass system (Section 10.4.4).

The following measures are taken to prevent the loss of condenser +

vacuum:

1. A main condenser evacuation (air removal) system is provided
to establish and maintain condenser vacuum. A detailed
description of this system design is provided in Section
10.4.2

2. A vacuum priming system is provided on the condenser

430*142 waterboxes (circulating water system) to ensure that the
condenser tubes are flowing full. This condition maximizes
the condenser vacuum. A detailed description of this system
design is provided in Section 10.4.5.3

3. Controls are provided to manually start a second 100 percent
capacity air ejector, if necessary. (Section 10.4.2.2)

4. Loss of condenser vacuum has been anticipated and its
censequences evaluated in the safety evaluation, Section
10.4.2.3

5. Instrumentation required to monitor the status of the.
circulating water system is discussed in detail in Section
10.4.5.5

The condenser is protected from overpressure by relief diaphragms
' furnished on the low-pressure turbine exhaust hoods (steam side) and
by vacuum breakers on the water boxes (water side). These vacuum

-breakers open automatically to prevent excessive pressure transients
caused by multiple circulating water pump trips.

Corrosion-induced tube leakage is minimized by using titanium (ASTM-B
338 Gr. 2) condenser tubes. Titanium is highly resistant to

; corrosion in seawater and also resistant to ammonia attack and the
effects of high velocity steam impingement.

Amendment 3 10.4-2 August 1983
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Leakage of seawater into the condenser due to tube-to-tube sheet
joint leaks is prevented by the condenser tube sheet design. The
tube holes in the tube sheet have three circumferential grooves. The

two outer grooves are shallow grooves provided to increase the
strength of the tube-to-tube sheet joint when the tubes are roller
expanded into the tube sheet. The center groove is machined such
that the groove breaks through the ligaments between the adjacent
tube holes and connects with the groove in each of the adjacent
holes.

Clean condensate is injected into the interconnecting center grooves
at a pressure 10 psi higher than the normal operating pressure in the
water boxes. Because the pressure in the interconnecting grooves is
higher than the pressure at either face of the tube sheet, any leaks
that do develop will pass clean condensate rather than p tnit
seawater to enter the condenser.

Leakage from the circulating water system into the condenser due to
tube leakage is detected by conductivity sample points in troughs
under each tube sheet. Continuous sampling is provided to the
turbine plant sampling system to detect any major tube leakage in the
hotwells. Each trough sample point and the hotwell sample point
nearest the condensate pump suction are monitored continuously and
alarmed. When leakage is detected, the affected tube bundle can be
removed from service by tripping the associated circulating water
pump and breaking vacuum in the water box. The water box may then be
entered for tube plugging or other maintenance operations. One tube
pass can be isolated without reducing unit load.

,

%
An impressed-current cathodic protection system is provided in the
condenser water boxes to protect against galvanic corrosion due to
the use of dissimilar metals (aluminum bronze tube sheet, copper-
nickel water box cladding, titanium condenser tubes).

Monitoring of radioactive leakage into the condenser is not required
because there are indirect means for detection; primary-to-secondary
leakage into the steam generators is detected by continuous
monitoring of the steam generator blowdown. Also, radioactive

leakage out of the condenser is monitored by a radiation monitor in
the steam jet air ejector discharge line.

Double integrally grooved tube sheets are supplied with seal water
from the condensate system in order to prevent inleakage of,

circulating water at the tube sheets.

Minor condenser tube leakage is detected by on-line sampling of the
condenser hotwell. The effects are mitigated by passing full
condensate flow through the condensate demineralizer mixed bed. 430.143
Permissible cooling water inleakage and design basis secondary water

,

quality are provided in Section 10.4.6.1. The condenser is designed
i such that a single tube bundle can be isolated and plugged during
| plant operation. Major tube leakage is detected by a conductivity
; alarm in the turbine plant sampling system. Major tube leakage,

severe enough to rapidly deplete the condensate demineralizers

Amendment 3 10.4-3 August 1983
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requires plant shutdown and main condenser tube plugging or
replacement.

The potential for hydrogen buildup in the condenser is negligible.
Hydrogen entering the condenser is removed by the condenser air
removal system.

Flooding due to a complete condenser failure (Section 10.4.5) will
not damage any safety related equipment inside or outside the turbine
building. The worst case of flooding results from an expansion joint
failure at the condenser inlet.

10.4.1.4 Tests and Inspections

Manways are provided in the exhaust neck and hotwell of each con-
denser shell to give access for cleaning, inspection, and repair as1

may be required. Hanways are also provided in each of the condenser
water boxes.

I
j 10.4.1.5 Instrumentation Requirements

All instrumentation on the condenser is nonsafety related.

Level controllers and level alarms on the condenser are discussed
under condensate and feedwater systems (Section 10.4.7). ;

i

High condenser backpressure is alarmed on the main control board and
monitored by the computer.4

On low condenser vacuum, pressure switches trip thc turbine which'

results in closure of the turbine stop and bypass valves. This
isolates the steam source. There is no change in position of the
main steam isolation valves for this condition since these valves are;

only automatically . isolated on a steam line isolation signal
! 430.145 (described in Sections 7.3 and 15.1.5) which mitigates stear line

breaks and/or ensures containment integrity..

Condenser pressure is indicated on the main control board.

Temperature is indicated locally and monitored by the computer.

10.4.2 Main Condenser Evacuation System :

'
The main condenser evacuation (air removal) system (Figure 10.4-2)
removes noncondensable gases from the condenser shells.

10.4.2.1 Design Bases
i The condenser evacuation system is designed in accordance with the

following criteria:
!

,

i 1. .The condenser evacuation system is designed to draw the
initial vacuum in the condenser shells during startup,

|
,

|

Amendment 3 10.4-4 August 1983
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maintain vacuum during operation, and dispose of the
noncondensable gases from the condenser

2. The condenser evacuation system is nonsafety related and is
classified as nonnuclear safety (NNS)

3. The condenser air removal pumps are sized to operate in
parallel and to initially reduce condenser pressure from
atmospheric to 10 inches HgA in 30 minutes. The capacity of
each air removal pump is 3,100 scfm at 10 inches HgA

4. The steam jet air ejectors are sized to maintain condenser
vacuum during normal operation. The capacity of each steam
jet air ejector unit is 53.5 scfm at a suction pressure of
1.5 inches HgA

5. General Design Criteria 60 and 64 are in accordance with the
provisions for control and monitoring the release of
radioactivity to the environment

6. Quality Group D requirements are defined in Table I of
Regulatory Guide 1.26 (Section 3.2.2)

10.4.2.2 System Description

Two 100-percent capacity steam jet air ejector units and two
horizontal, motor-driven condenser air removal pumps are provided.

The condenser air removal pumps are rotary water-ring type pumps,
including silencers and seal water cooling systems, and are used to
draw initial condenser vacuum.

The steam jet air ejectors are triple-element first-stage and single-
element second-stage units with water cooled inter- and after-
condensers. Motive steam is supplied to the air ejectors from the

t

Amendment 3 10.4-4a August 1983

_. ..
-



11NPS-3 FSAR

The full capacity of the tucbine bypass system is equally distributed
among the three condenser shells to ensure an even heat load and to
minimize uneven turbine exhaust pressures and uneven expansion of the
low pressure turbine casings.

The details of the arrangement of the turbine bypass valves and
associated controls are shown on Figure 10.3-1. A total of nine
bypass valves are provided, three in each cendenser section. The
bypass valves are 8 inch, carbon steel globe valves with spring and

430.146 diaphragm air operators. Each of the valves is designed to pass a
minimum of 70,600 lb/hr and a maximum of 970,000 lb/hr at pressures
ranging between 125 psig and 1185 pisg, respectively. This ensures
smooth control of the steam dump flows over all steam operating
pressure ranges. When the valves are modulated open, one valve from
the bank of three valves in each condenser opens first, followed by
succeeding valves opening in similar order for the remaining six
valves. The methodology of the setpoints for actuating the bypass
valves is described in Section 10.4.4.5.

After a normal orderly shutdown of the turbine generator leading to
unit cooldown, the turbine bypass valves will be used for several
hours to release steam generated from reactor coolant system sensible
heat. This is accomplished by first manually bypassing the lo-lo-

interlock. Reactor cooldown, programmed to minimize thermal
T,y$sienta and based on sensible heat release, will be affected bytra a
gradual decreasing of the manual setpoint of a steam pressure
controller, thus closing the turbine bypass valves until the cooldown
process is transferred *.o the residual heat removal system.

10.4.4.3 Safety Evaluation

All or several of the turoine bypass valves will be opened under the
conditions described in this section, providing the condenser is
available.

During startup, shutdown, operator license training, or physics
testing, the turbine bypass valves will be actuated remote manually
from the main control board.

All turbine bypess valves will he prevented from opening on loss of
condenser vacuum, and in such a cate, ehr.ess steam pressare will be
relieved to the atmosphere through the main steam safety and main
steam pressure relieving valves or the pressure relieving bypass
valves. Redundant safety interlocks are provided to reduce the
probability of inadvertent opening of the turbine bypass valves
(Section 7.7).

The turbine bypass system high energy lines are located remote from
any safety related components or systems. The turbine speed control

430.147 system is not safety related. However, should the turbine speed
control system be damaged by the failure of a bypass system high
energy line, the redundancy built into the turbine control system
(Section 10.2) makes the possibility of a turbine overspeed situation
highly unlikely. Further, an analysis has determined that the

Amendment 3 10.4-10 August 1983
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probability of damage to safety related equipment resulting from a 430.147
turbine overspeed is acceptably low.

The failure mechanisms, which were accommodated in the design of the
turbine bypass system, are internal failures of the valves 430.146
themselves, loss of instrument air to the valves, loss of electrical

power to the valves, operator error, and spurious signals to the
valves.

10.4.4.4 Tests and Inspections

During refueling shutdowns, the turbine bypass valves and turbine
bypass system controls will be inspected and tested for proper -

-

operation. They will also be periodically tested for partial
opening.

All turbine bypass system piping will be inspected and tested in
accordance with Paragraphs 136 and 137, respectively, of ANSI B31.1.

10.4.4.5 Instrumentation Requirements

on a large external electrical load decrease (maximum of 50 percent),
the turbine bypass system creates an artificial load on the steam
generators to prevent the reactor from tripping. Reactor power can
be decreased at a rate up to a maximum of 5 percent / minute until it
matches the turbine generator load requirements. At that point, the
bypass valves will be fully closed. An error signal exceeding a set
value of auctioneered reactor coolant Tavg minus Tref in the load
rejection controller fully opens all turbine bypass control valves in
3.0 sec. Tref is a function of load and is set automatically. The

b
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The condensate polishing system ion exchange resins require periodic
cleaning and regeneration whenever either a demineralizer effluent
quality does not meet acceptable values or the pressure drop across a
resin bed is too high. The resin cleaning and/or chemical
regeneration is done externally to the demineralizers.

The polisher regeneration equipment consists of a catien regeneration
vessel, an anion regeneration vessel, a resin mix and storage vessel,
a lime system for regenerating the resin when the polishing system is
operated in the ammonia cycle, and an ultrasonic resin cleaner.

Exhausted resins are transferred from the demineralizer to the cation
regeneration vessel where the anion and cation resins are separated.
The anion resin is then transferred to the anion regeneration vessel.
The resins are chemically regenerated using sulfuric acid for cation
resin and a caustic solution for anion resin. The regererated resins
are transferred to the resin mix and storage vessel for mixing and
sluicing back to the demineralizer vessel. Spent resin can be
disposed of by sluicing from the resin mix and storage vessel to the
radioactive waste disposal system of Unit 2. [See Figure 10.4-5 (3 460.14
of 5).]
The design pressure of the condensate side of the condensate
demineralizer system is 700 psig.

10.4.6.3 Safety Evaluation

This system is not safety related. Fai3vre of any portion or
component of this system will not damage any safety related component
or system. The following design evaluation is provided to
demonstrate the system capability to perform its intended function.

Massive Condenser Tube Failure
'

The system provides some degree of protection even during massive
leaks, such as a complete tube failure, thus affording " reaction"
time to take corrective action or initiate a unit shutdown.

In order to prevent resin breakthrough into the steam generators, the
condensate polishing demineralizer (CND) system design has the
following features:

1. Each condensate polishing demineralizer, 3 CUD-DEMNIA through
H, is provided with an underdrain system consisting of a
rubber lined steel header and stainless steel Johnson well- 281.10
screen laterals wrapped with two layers of Saran fabric
capable of retaining resin beads greater than 50 mesh.

2. Resin strainers (traps), 3CND-STRIA through H, are used on
the outlet of each demineralizer prior to manifolding at the
common effluent header. The strainer baskets are designed
to retain all particles larger than 50 mesh if demineralizer
undardrain failure occurs. |

1 Amendment 3 10.4-27 August 1983

, .. _ . ~_- ___



MNPS-3 FSAR

The screen analysis of cation resin DOWEX HCR-W2 and anion
resin DOWEX SBR-P used in the CND system shows that the
resin beads are larger than 50 mesh (Table 10.4-7).

Each strainer is provided with a pressure differential
indicating switch, 3CND-PDIS 35A through H, which actuates
an alarm and an indicating light when the strainer has
become fouled by resin and should be cleaned by
backflushing.

3. The broken, disintegrated, and worn beads and resin fines
281.10 (finer than 50 mesh) formed by attrition are removed from

the resin along with accumulated crud in the ultrasonic
resin cleaner (3CND-URC1) and during air / water scrub and
backwash steps in the cation regeneration tank (3CND-TK1).

10.4.6.4 Tests and Inspection

The polisher vessels are hydrostatically tested in the assembly shop.
The control system is also tested in the shop to ensure proper valve
and pump operation sequences. Following installation, the system is
hydrostatically tested as a complete unit.

The condensate polishing system is in continuous operation whenever
the condensate system is operating. If no condenser in-leakage

,

occurs, each demineralizer is regenerated at least once every 60
days; therefore, operability of the demineralizers and the
regeneration system is demonstrated on a regular basis.

System equipment is tested for leakage and proper automatic operation
prior to initia. startup of the unit.

10.4.6.5 Instrumentation Requirements

The conductivity of the influent condensate to the condensate
demineralizers, the effluent from each demineralizer, and the

[ condensate returning to the condensate header is measured and
| recorded continuously, and an alarm signal is provided on the

condensate polishing panel to indicate high conductivity.
|

A differential pressure transmitter is provided to monitor the
differential pressure across the condensate demineralizer system. An
alarm signal is provided to the condensate polishing panel and to the
main control board common alarm, to indicate high differential
pressure. A manual pushbutton is provided to open the normally
closed bypass valve to bypass the demineralizer system.

Flow transmitters, recorders, and flow indicating totalizers are
provided to monitor the throughput of each condensate demineralizer.'

Continuous measurement of the waste stream for any radioactivity both
before and during disposal is provided by an element installed on a
sample line which discharges back to the sump. Presence of
radioactivity automatically prevents disposal to the circulating

Amendment 3 10.4-28 August 1983
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water outfall line. The validity of measurement by further tests and
any possible need for diversion to the radwaste system will be
assessed by station operating personnel.

10.4.7 Condensate and Feedwater Systems

The condensate and feedwater systems (Figures 10.4-1 and 10.4-6)
supply feedwater at the required temperature, pressure, and flow rate
to the secondary sides of the steam generators.

10.4.7.1 Design Basis

The condensate and feedwater systems are designed to provide
approximately 15.12 x 10s pounds per hour of feedwater at 4368F to
the steam generators during steady-state operation at maximum
guaranteed turbine load (i.e. , at NSSS warranted power). The portion
of the feedwater system from the steam generators up to the first
restraint beyond the isolation valve outside containment is safety
Class 2 and is designed to Quality Group B standards as defined in
Regulatory Guide 1.26. The portion of the feedwater system upstream
of the first restraint beyond the isolation valve to the turbine
building wall is Safety Class 3 and is designed to Quality Group C
standards. The remainder of the feedwater system and tr.: entire
condensate system are nonsafety related and are designed to Quality
Group D standards. The safety related portions of the condensate and
feedwater system are designed in accordance with the seismic design
criteria discussed in Section 3.7.3. The remainder of the feedwater
system and the entire condensate system are nonseismic.

.

|

.i
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a. Ten hours of hot standby condition of the plant

b. An additional 6-hour cooldown period ' sufficient to
reduce reactor coolant hot leg temperature to 350 F to
allow residual heat removal system operation

c. In the event of a secondary system rupture, sufficient
.

water to allow for 30 minutes of spillage before

| operator action to isolate the depressurized steam
generator-

'

18. NRC recommendation GL-3 which requires at least one
auxiliary feedwater system pump and its associated flow path
and essential instrumentation to automatically initiate
auxiliary feedwater flow and be capable of being independent
of any alternating current power source for at least two
hours.+

19. Appendix R to 10CFR50 fire protection program requirements
for mechanical components and instrumentation required for j

cold shutdown.

410.27 20. NRC letter to operating license applicants dated March 10,
1980, concerning the auxiliary feedwater system design.

10.4.9.2 System Description

The system is located in both the ESF and the containment buildings,
which are both Seismic Category I structures. The DWST is located in
the yard with piping that is run underground to the ESF building.

,

The auxiliary feedwater system consists of two motor-driven auxiliary
feedwater pumps, one turbine-driven auxiliary feedwater pump and the'

associated piping and valves necessary to connect the DWST to the
pump suctions, and the pump discharges to the feedwater system. The

heater cycle consisting of a circulatingDWST is provided with a
heater and pump which automatically maintains the water temperature
at or above 40 F. The auxiliary feedwater system is shown on
Figure 10.4-6.

Two half size. motor-driven auxiliary feedwater pumps and one full
;

size turbine-driven auxiliary feedwater pump are provided. ,
4

| Sufficient auxiliary feedwater for plant cooldown can be supplied by
either the turbine-driven pump or the pair of motor-driven pumps.
This arrangement is provided to protect against single failures as
well as to provide diversity between power sources.<

The steam generator auxiliary feedwater pumps are used as an
emergency source of feedwater supply to the steam generators. The

pumps are required to ensure safe shutdown in the event of a turbine
generator trip with complete loss of power to the units or in the

safety injection signal to remove core decay heat. Theevent of a4

4 . pumps are on standby service during normal plant operation.

Amen &nent 3 10.4-46 August 1983
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The motor-driven steam generator auxiliary feedwater pumps start
;. automatically whenever any of the following conditions occur

4
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TABLE 10.d-6

CONDENSER: PHYSICAL CHARACTERISTICS AND PERFORMANCE REQUIREMENTS

Number of condenser tubes 42,978
Condenser tube material Titanium (ASTM B-338 Gr. 2)
Heat transfer area - fta 503,304

overall condenser dimension - ft 40'-0" (tube length)
Number of passes 1

Hotwell capacity - gal 83,350

Minimum heat transfer - Btu /lb-stm 948.8
Normal steam flow - ihr 7,629,557

Maximum steam flow - lb/hr 8,214,663 (VWO) 430.140
Normal cooling water temperature, 'F Range: 33-75
Maximum cooling water temperature, 'F Range: 33-75
Normal exhaust steam temperature, 'F

a. With no turbine bypass flow 92 (saturation)
b. With maximum turbine bypass flow 149 (saturation)

Maximum exhaust steam temperature, F
a. With no turbine bypass flow 134 (saturation)
b. With maximum turbine bypass flow 149 (saturatien)

Limiting oxygen content in the

condensate - cc/ liter .005

Amendment 3 1 of 1 August 1983
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TABLE 10.4-7

TYPICAL SCREEN ANALYSIS OF
DOWEX HCR-W2 AND DOWEX SBR-P

Percent of Materials by Weight
Wet Screen Smaller than Mesh Size

Mesh HCR-W2 SBR-P

+16 0.6 141

+20 37.0 37.4

+30 46.3 47.4

+35 13.0 10.5

+40 2.3 2.6
281.10

+50 0.8 1.0

-50 0.0 0.0

Reference:

Dow Chemical Co.
DOWEX Ion Exchange Resins
Engineers' Handbook
T.D. Index 120.04 and
T.D. Index 230.01

|
,
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11.4 SOLID WASTE MANAGEMENT

The radioactive solid waste system is designed to collect, hold,
process, dewater or solidify, package, handle, and temporarily store
radioactive materials prior to their shipment offsite and ultimate
disposal.

11.4.1 Design Bases

The radioactive solid waste system is designed in accordance with the
following criteria:

1. The system design parameters are based on radionuclide
concentrations and volumes consistent with reactor operating
experience for similar designs and with the source terms of
Secticn 11.1.

2. All wet solid wastes including other wet wastes such as bulk
liquids, sludges, or spent resin will be dewatered or
solidifed prior to shipment offsite. A process control
program is used to verify the absence of free liquid in the
containers and appropriate waste form characteristics. The
process control program will be submitted at least 6 months
prior to fuel loading. Current plans call for
solidification using the Dow process (Reference Topical
Report DNS-RSS-001P, The Dow System for Solidification of
Low-Level Radioactive Waste from Nuclear Power Plants). The
plant, however, is compatible with any mobile solidification 4E I l
equipment that meets NRC and burial site requirements.;

Dewatering equipment is permanently installed and described
in detail in FSAR Section 11.4.2.2 and Figure 11.4-1 (2 of
2).

Processing equipment is sized to handle the design inputs
without the need to ship bulk liquids. Onsite waste storage
facilities provide sufficient temporary storage capacity to
allow time for shipping delays. Tanks accumulating spent
resins will have the capability of accommodating at least
60 days' waste generation at normal generation rates.
Temporary storage capacity will exceed 30 days' waste
generation at expected generation rates.

3. Solid waste containers, shipping casks- and methods of,

packaging meet applicable federal regulations, e.g., 10CFR
Part 71, and wastes are to be shipped to a licensed burial
site in accordance with applicable NRC and Department of
Transportation regulations, e.g., 49CFR 171-178. Solid
waste treatment design related to radioactivity in effluents
to unrestricted areas is in compliance with 10CFR Part 20.

4. Components and piping systems are designed in accordance
with the provisions of Regulatory Guide 1.143 and Branch
Technical Position ETSB 11-3.

Amendment 3 11.4-1 August 1983
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5. The system contains provisions to reduce leakage and
facilitate operations and maintenance in accordance with the
provisions of Regulatory Guide 1.143 and Branch Technical
Position, ETSB 11-3 (July 1981)..

6. The filling of containers, the dewatering, the
solidification, and/or the storage of radioactive solid
wastes conforms to 10CFR20 and 10CFR50 requirements and

,

; Regulatory Guide 8.8 guidelines in terms of "as low as is
reasonably achievable" (ALARA) doses to plant personnel and
the general public,

i 7. The temporary waste storage facilities in the waste storage
building are shielded to provide protection of operating
personnel in accordance with the radiation protection design
considerations in Section 12.1.2.

! 8. Health physics personnel conducting periodic surveys using
portable radiation detectors assure that radiation levels
outside shielded areas are within design levels and
establish access limitations within the shielded areas.

! 9. This system is not safety related and is classified as
i nonnuclear safety (NNS).

10. The portion of the solid waste building's foundation and
adjacent walls up to a height sufficient to contain the
liquid inventory in the building is designed to the seismic
criteria of Section 5 and to the quality assurance criteria
of Section 6 of Regulatory Guide 1.143.

. 11. P'ortions of the system that handle radioactive liquid waste
' will meet the applicable design bases of Section 11.2.1.

i 12. The system is designed to process, handle, and store the
'

waste types, and quantities described in Section 11.4.2
below, which are generated as a result of normal operation.

13. The system is able to reduce the volume of input streams to.

minimize packaged quantities for transport and disposal.
Flammable material such as waste solidification binder are,

! subject to and handled in accordance with fire protection
i standards as discussed under SRP Section 16.0. Details of

fire protection provisions are delineated in Section 9.5.1.

5

11.4.2 System Description
2

The radioactive solid waste system is shown on Figure 11.4-1.

| The layout of the solid waste building, including packaging, storage,
and shipping areas, is shown in Figure 3.8-74. :4

1

Radioactive solid waste system components are listed in Table 11.4-2,
,

which summarizes design and operating conditions.

'

Amendment 3 11.4-2 August 1983
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11.4.2.1 System Inputs

Materials handled as solid wastes include concentrated waste
,

solutions from the waste evaporator and regenerant chemical
: evaporator, concentrated boric acid discarded from the boron

evaporator in the boron recovery system (Section 9.3.5), spent resin'

from radioactive process demineralizers and ion exchangers, spent
filter cartridges, and miscellaneous sludges.

Figure 11.4-2 is a flow chart of the expected quantities and activity
levels of the radioactive solid waste generated by the plant. Gross

,

!
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11.5 PROCESS, EFFLUENT, AND AIRBORNE RADIATION HONITORING SYSTEMS *

11.5.1 Design Bases

The process, effluent, and airborne radiation monitoring system is
460*16designed in accordance with NRC General Design Criterion 64

(Section 3.1.2.64) and ANSI N13.1-1969.

Normal and potential paths for release of radioactive materials, during
both normal operation and anticipated operational occurrences, are
continuously monitored to ensure compliance with the requirements of
10CFR20, 10CFR50, and the guidelines of Regulatory Guide 1.21
(Section 1.8). Sections 11.5.2 and 11.5.3 describe the design features
provided to ensare agreement with Regulatory Guide 1.21. Potential
pathways for release of radioactive materials during accident conditions
are continuously monitored to ensure agreement with the guidelines of
Regulatory Guide 1.97 (sections 1.8, 7.5).

Continuous monitoring means that the system operates essentially
uninterrupted for extended periods during normal plant operation, but
does not preclude periods when individual monitors may be out of service
for maintenance, repair, calibration, etc.

The reactor coolant system (RCS) is monitored continuously for gross
activity level. Maintaining the RCS activity within acceptable levels
ensures that the activity levels in the normally radioactive auxiliary
systems are at acceptable levels. Nonradioactive systems which may
become contaminated by leaks from radioactive systems are also monitored
continuously. This monitoring ensures that no conditions develop that
are potentially hazardous to the operating personnel or to the general
public.

In the event of an accident releasing radionuclides, the process,
460.16effluent, and airborne radiation monitoring system and the area

radiatien monitoring system (Section 12.3.4), will provide information
on the concentration and dispersion of radioactivity throughout the
plant. This will enable operating personnel to evaluate the severity
and to mitigate the consequences of the accident.

The following automatic actions are initiated by the process and
effluent radiation monitoring system to mitigate both the consequences
of postulated accidents and excessive releases during normal operations:

1. Containment purge (Section 9.4.7) is automatically terminated
in the event of a high radiation alarm.

2. Liquid effluent discharges from the turbine building drains are
diverted to the radioactive waste systems in the event of a
high radionuclide concentration alarm (Section 11.2).

3. Waste gas holdup system effluent release is terminated
automatically upon a high radionuclide concentration alarm
(Section 11.3.3;.

Amendment 3 11.5-1 August 1983
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4. Liquid waste system discharge to the circulating water
discharge tunnel is automatically halted on a high radionuclide

concentration alarm (Section 11.2).

5. Control building ventilation intake is terminated on high
radiation alarm, and the entire control building ventilation
system is isolated (section 9.4.1).

6. Discharge from the condensate regenerant demineralizer to the
environment is diverted to the regenerant evaporator feed tank
upon a high radionuclide concentration alarm (Section 10.4.6).

7. Following a high radionuclide concentration alarm from the
auxiliary condensate monitor, effluent from the auxiliary
condensate flash tank is diverted from the auxiliary condensate
feed tank to the auxiliary building sump.

8. A high radionuclide concentration alarm from either hydrogen
recombiner ventilation monitor automatically shuts down the
recombiner then in use and secures ventilation from its
cubicle. The recombiner operator then manually starts the
other recombine'r (Section 9.4.11).

9. Haste neutralization sump effluent discharge to the circulating
water discharge tunnel is diverted to the condensate

460.16 demineralized liquid waste system on a high radionuclide
concentration alarm (Section 10.4.6.5).

11.5.2 System Description

11.5.2.1 Instrumentation

460.16| The process, effluent, and airborne radiation monitoring system consists
of separate and independent monitors, which incorporate the following
features:

1. Each liquid monitor has one detector. Each particulate and gas
monitor has one particulate detector and one gas sampler with a
detector. Each detector has its own remotely operated check
source.

2. Each monitor is equipped with a dedicated microprocessor
monitoring all its functions. The radiation monitoring
computer system polls each microprocessor every few seconds.
All alarms are displayed and annunciated in the main control
room as well as locally.

3. Each safety related monitor is independently powered from a
Class IE bus. Nonsafety related monitors are powered from non-
safety power sources, which are separately fused.

4. A permament record of radiological events is kept on the
control room logger-typer and the RMS Computer System tape
drive.

-Amendment 3 11.5-2 August 1983
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Each alert / alarm setpoint is established by operating personnel to allow
observation of changes in radioactivity. The high alarm setpoints for
potential effluent paths are chosen to ensure that release rates are
within the guidelines established in 10CFR20.

The dedicated microprocessor sends an alarm message to the RMS Computer
System in the event of local power los s, loss of sample flow, filter
failure, or other conditions specific r.o a given monitor.

Means 'are. provided to purge each fixed volume sample chamber in the
; system with clean fluid to minimize contamination of the chambers.

Sample lines and all surfaces of each sampler exposed to the sample are
stainless steel.

The operability of each detector is checked regularly with a check
source remotely activated from the control room. Tests and calibrations
of the rcdiation monitors are performed at the intervals specified in
the Technical Specifications (Section 16.3/4.3.3). For ease in the
calibration and maintenance of the system, each detector is located in
an easily accessible area and is provided with a local readout device or
connects to a plug-in PIC (portable indication and control) module.

All monitors and microprocessors are powered by 120V ac buses. Safety
related monitors, such as the SLCRS and ventilation vent monitors, use
the safety related Class IE buses (Section 8.3.1.1.2). All other

460.16monitors use regular 120V ac buses (Section 8.3.1.1.1).

Additionally, all monitors with pumps require 480V ac power. Safety
related monitors with pumps use safety related Class IE buses, and all
others use regular 480V ac buses.,

All alarms are displayed visually on the radiation monitoring system
control console in the control room. These include equipment
malfunctions, alarm /high radiation levels, conductivity, sample flow,
and sample temperature. Local and control room annunciation is provided
for high radiation alarms, as well as an interface to the main plant

; annunciator panel. All alarms can be acknowledged locally or in the
control room.

! Additionally, those variables designated Class IE are also displayed on
the Class IE control room panels, as required by Regulatory Guide 1.97.
A digital display and control module is provided for each Class IE
monitor, as well as a dedicated two-pen recorder. In order to record
this data at the minicomputer along with that from the Non-IE devices,
these cabinets are connected to the minicomputer via electronic
isolators.

Locations to be Monitored

Table 11.5-1 gives the number and location of process and effluent
radiation monitors and Table 11.5-2, the number and locations of liquid
process radiation monitors.

Amendment 3 11.5-3 August 1983
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j The liquid waste monitor, the high range ventilation vent monitor, the
turbine building floor drains monitor, the containment recirculation
cooler service water outlet, rain steam relief line, and turbine driven

auxiliary feedwater pump discharge monitors are situated on potentially
radioactive effluent paths to the environment. The sample points are
downstream of the last point of possible fluid addition to the effluent
being monitored.

The auxiliary condensate and reactor plant component cooling water
system monitors ensure that leaks from the steam and power conversion
system and primary system components to these systems are detected at
levels well below those representing any potential radiological problem.
The steam generator blowdown sample monitor provides indication of a
primary-to-secondary leak.

Anticipated Concentrations, Sensitivities, and Ranges

Tables 11.5-1 and 11.5-2 give the expected sensitivity and range of each
detector. Each detector has sufficient shielding to ensure that the
required sensitivity is achieved for the maximum expected background
radiation level at the detector location.

All monitors measure gross concentrations. In addition, the failed fuel
monitor has specific nuclide analysis capability. The output is
measured in microcuries per cubic centimeter (uci/cc), with a minimum
range of five decades. Tables 11.5-1 and 11.5-2 provide the data for
expected concentrations for each monitor.

The purpose of the ventilation particulate and gas, auxiliary
condensate, turbine building floor drains, and reactor plant component
cooling water system monitors is to detect leaks or spills into normally
nonradioactive systems or areas. The expected concentrations of
nuclides in the streams they monitor are those due to normal background.

The fuel drop monitors are exposed to the gaseous fission products that
may build up in the containment atmosphare due to reactor coolant system
leaks or fuel drop accidents. The predominant isotope expected is
Xe-133 although Kr-8E and I-131 may be present in significant amounts.
The tritium concentration is determined by sampling the containment
atmosphere.

The reactor coolant letdown activity may range from negligible, when the
plant is at the beginning of the fuel cycle, to about 50 eCi/cc if there
is 1 percent failed fuel. Two channels of output monitor reactor,

coolant letdown activity; one for gross activity measurement, and one
for single channel nuclide analysis. Both channels originate at the
failed fuel monitor.

11.5.2.2 Process and Effluent Monitors,

;

Isokinetic nozzles withdraw a continuous, uniform sample of ventilation
flow. The sample stream is drawn through stainless steel lines to a
fixed or moving filter paper which collects particulates greater than
0.3 micron for continuous particulate activity monitoring. After

Amendment 3 11.5-4 August 1983
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passing through the filter paper, the sample stream passes through an
easily removable inline carbon adsorber cartridge arrangement and then
into a fixed and shielded volume where it is continuously monitored for
gaseous activity. The sample stream then returns to the main line at
some point downstream of the monitor sample inlet. A pump provides a

:
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containment vacuum pumps, the condenser air removal system, the reactor
plant gaseous vents, and the reactor plant aerated vents. The
supplementary leak collection monitor is located downstream of the SLCRS
filters and prior to' the exhaust discharge point.

This monitor's output is transmitted, indicated, recorded, and alarmed
in a manner identical to that of the ventilation vent monitors. An
alarm from this monitor warns the operator of a potential problem so
that he may take appropriate action, which may include the manual
transfer of flow to a standby SLCRS filter bank.

11.5.2.2.6 Condenser Air Ejector Monitor

The condenser air ejector monitor continuously analyzes the gaseous
effluents from the condenser air ejector discharge (Section 10.4.2). A

gamma scintillation detector with a sensitivity of 1 x 10-5 Ci/cc for
Xe-133 is inserted into the well of an inline sampler. The sampler
shielded with lead shielding reduces the background radiation to a level
which will minimize interference with the detector sensitivity. The
well is easily removable for purpose of decontamination.

The monitor's output is transmitted, indicated, recorded, and alarmed in
a manner identical to that of the hydrogenated vent monitor. Activity
readings are indicative of primary-to-secondary leakage.

11.5.2.2.7 Control Building Inlet Ventilation Monitors

The two control building inlet monitors are located in the upper level
of the control building in the inlet plenum. Here, they continuously
analyze the ventilation being supplied to the control building by ,

measuring gross activity. Each monitor consists of a beta scintillation
detector with a sensitivity of 1x10-6 Ci/cc for Xe-133. These
redundant radiation detectors penetrate the wall of the pipe leading
down from the tornado cover. These are Class IE, safety related
monitors. Since these monitors are exposed to the environment, a
moistureproof shiald is provided for dete; tor protection.

The detector outputs are transmitted, indicated, and alarmed in a manner
identical to that of the ventilation vent monitor. A high activity

! condition will initiate a control building isolation (CBI) signal which
will isolate the contral building atmosphere from the outside atmosphere
(Section 6.4).

11.5.2.2.8 Hydrogen Recombiner Ventilation Monit6rs

Following a LOCA, the hydrogen recombiners are used to eliminate the
free hydrogen in the containment atmosphere. However, the containment
atmosphere following a LOCA will also contain large amounts af gaseous
radionuclides. Should a leak develop in a recombiner, these
radionuclides will enter the air in the recombiner cubicle and be
discharged to the atmosphere via the cubicle ventilation system.

460.lg Therefore, one safety related, post-accident, gamma scintillation
radiation detector is placed within the exhaust duct of each cubicle,i

Amendment 3 11.5-8 August 1983
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and its dedicated microprocessor is located in the hydrogen recombiner
control room. Upon a high radiation alarm, a signal from these monitors
will automatically shut down the recombiner and secure the ventilation
of its cubicle. The recombiner operators will then manually start the
other recombiner unit.

The output of these monitors is transmitted, indicated, and alarmed in a
manner identical to that of the ventilation vent monitor.

11.5.2.2.9 Normal Range Particulate and Gas Monitors

In addition to the ventilation vent and SLCRS monitors, the n adiation
monitoring system also contains eleven normal range particulate and gas
monitors. They are of a single skid design and have a five-decade
range, with a sensitivity of 1.0x10-to uCi/cc of I-131 cnd 1.0x10-8

'

sci /cc of Xe-133. The particulate (beta scintillation) detectors employ
a moving paper filter whose speed is remotely controlled. These
monitors are as follows:

1. Reactor Plant Heating and Ventilation System (Section 9.4.3)

Eight of these monitors are located in the reactor plant
heating and ventilation system upstream of the ventilation vent
monitor such that any effluent sampled by any one of them is
also sampled by the ventilation vent monitor before it is
released. These monitors allow operating personnel to locate
the source of radionuclide leakage into the air of the relevant
spaces. The 8 monitors are the auxiliary building lower level
(2), the auxiliary building upper level (3), the auxiliary
building charging pump cubicles, the fuel building, and the
waste disposal building.

These monitors are all designated nonsafety related, and their
outputs are indicated, recorded, and annunciated identically to

j that of the condenser air ejector monitor.

2. The Engineered Safeguards Building Heating and Ventilation
System (Section 9.4.5)

The ESF building heating and ventilation system normally
discharges directly into the atmosphere. This monitor samples
this effluent before release. This monitor is also designated
nonsafety related, and its output is indicated, recorded, and
annunciated identically to that of the condenser air ejector
monitor. Following an accident, this system is secured and the

! ESF building is ventilated by the SLCRS system, which has its
own extended range radiation monitor. (Section 11.5.2.2.5)

|
|
!

Amendment 3 11.5-9 August 1983
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sensitivity is 1 x 10-8 uCi/cc for Cs-137. All surfaces in contact with
the liquid sample are of stainless steel. Lead shielding is provided in
order to reduce the background radiation . to a level which will not
interfere with the detector sensitivity.

This _ monitor's output is transmitted, indicated, recorded, and alarmed
in a manner identical to that of'the condenser air ejector monitor.

11.5.2.3.10 Main' Steam Relief Line Monitors

These four monitors, located in the main steam valve building, measure
the radionuclide concentration in the main steam relief lines in the
event of a main steam relief valve lifting. These monitors consist of
ion chamber, gross detectors with a sensitivity.of 1.0 x 10-2 uci/cc for
Kr-88. They are'~used to meet the intent of- Regulatory Guide 1.97
Rev. 2. Lead shielding is provided to reduce _the' background radiation,

! to a level which will not interfere with ths detector' sensitivity.

The main steam relief line monitors' output is transmitted via their
dedicated microprocessors to the RMS conscl'e located in the control room
where the activity level is digitally displayed.f"

,

A high activity level is indicated by audible and visible alarms in the;

main control room.
,

s,

' *
_

N ~ _ _

11.5.2.3.11 STurbine Driven Auxiliary Feedwater Pump Discharge' Monitor
,

:~ ,

An alternate effluent path for radionucOdes entrained in tha dain steam
; is monitored by this detector located in the ESF building. ',T. hts''is , ,,an

,

ion chamber gross detector wiz.h a sensit,ivity 9 '1.0 x 10-Pici/ec off

Kr-88 used to meet the inter 1t gf Regulatory Guide ^1:'37.' Lead shielding
is provided to reduce the b5c) ground rad 14 1on tefa' level which.will,not' -'

interfere with the detectoi sensit'ivity. ' "' '
"

-_
The turbine driven auxili,ary feedwat9e ypp discharge mt nitorh output

,

i
is transmitted via its dedicated sicroprocesso A s ,tlpe rho congole ';i
located in ~ the control roca where the actipity is. digi, tally displayed. -
A high activity' level is,'.ndicated by audible'end"Qq1ble alarmsiin ,the
main control room.

~ ^ '

,,
.

4 -
--7,

11.5.2.4 Inservice Inspection, Calibratioc,-and Maintenance- - -

V ', ,- ' ; ''
wj

The operability of each channel of the proc *ss and effluent radiation -'

monitoring system is c.1;.geked frequently with a' check spurce whlgh itI
~

or'inanuall(at thepositioned remotely fronF the main control room
monitor. g . ,,

' , '

.rs ,

The periodic testsisusedtoverifytheoperabilitfofalarms,automati~c
,

valves, and pumps. This le performed byy 1 werin.3 uthe setpoint below0
background, ' starting pumps where necessaryf hnd verifying the operation
of alarms, valves, and pumps. i

.

, *

- s. , ,.

Calibration of all monitors is-condGeted periodically in accordance with
~

'

460.16 theTechnicalSpecificat(ons. ' y ~ , ,,- <
.v,i ,

% _.A . +- -
..
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Area monitors are initially isotopically calibrated by the vendor. Area
monitors will be removed from their field locations and transferred to
the site calibration _ facility for the purpose of calibration. This

' approach improves accuracy while reducing personal exposure. The site
presently maintains a Shepard calibrator with tuo sources and various
attenuators to achieve- the desired calibrating exposures. The

460.16calibration sources are periodically cross verified to the National
Bureau of Standards (NES).

i Process and effluent monitors are initially isotopically calibrated at
the vendor and concurrently cross calibrated to a secondary NBS
traceable source in a field geometry. Field calibration will be
accomplished using identical secondary sources in a similar fixed
geometry.

1

Repair of failed electronic components will be accomplished in the
I units' instrument and control shop. Sufficient spare parts, staffing,

and training are being provided to support this effort.

Radiochemical analysis will take place in the counting room immediately
adjacent to the chemistry laboratory. The facility will be equipped
with a gamma spectrometer traceable to NBS for the purpose of isotopic

* analysis.

; 11.5.2.5 Sampling

Section 9.3.2 discusses the various process and effluent samples taken
periodically for chemical and radiochemical analysis.

Table 11.5-3 lists liquid process and effluent samples to be taken
i periodically and monitored for radioactivity. Those not covered in

Section 9.3.2 are included in the individual system designs. Sampling

i of these fluid systems is via local sampling connections, e.g., the fuel

pool cooling and purification system (Section 9.1.3). The Technical
Specifications (Chapter 16) and Section 9.3.2 describe various periodic
liquid samples analyzed for gross beta-gamma activities, including the
sampling frequencies. Section 11.2 gives the expected and design

,

I concentrations of radionuclides expected in the various periodic process
I and effluent liquid samples.
|

| Prior to collecting a sample, liquid sample lines are purged of stagnant
I water and undissolved solids for a sufficient time to ensure that a
( representative sample is obtained.
,

f Sample taps suitable for connection to a sampling chamber are provided
at all off-line process monitors to obtain a sample for laboratory gamma
spectrum an 3ysis. This analysis provides the ratio of nuclides needed
to calculate the specific radionuclide releases required by Regulatory
Guide 1.21.

Gas samples are collected either in a stainless steel sample vessel with
valves on each end or a glass sampling bulb. After adequate purging of
the sample vessel, the gas sample is collected by closing valves at both
ends of the sample vessel.

1
I Amendment 3- 11.5-15 August 1983
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1

11.5.3 Effluent Monitoring and Sampling

In accordance with the requirements of General Design Criterion 64
(Section 3.1.2.64), each effluent discharge path is continuously
monitored for radioactive effluents resulting from normal operations,
including anticipated operational occurrences and from postulated
accidents (Figure 11.5-1). Each effluent monitor alarms if the
radionuclide concentration exceeds a predetermined level (Table 11.5-4).

The ventilation vent high range monitor is capable of monitering all
postulated primary system accident releases through normal gaseous
effluent paths.

11.5.4 Process Monitoring and Sampling

The following monitors automatically terminate discharge to the
environiaent from their respective streams if the radionuclide
concentration exceeds a predetermined level:

1
'

1. Fuel drop monitors
2. Liquid waste monitor
3. Hydrogen recombiner cubicle ventilation monitors
4. Turbine building floor drains monitor;

5. Regenerant evaporator monitor;

The sampling system (Section 11.5.2.5) allows periodic sampling of
radioactive waste process streams to determine the radiation levels in
the radioactive waste process systems. Section 11.2 gives recirculation
pumps and tank capacities for liquid waste tanks.

The isokinetic nozzles used for obtaining uniform samples
(Section 11.5.2.2) are designed according to the guidelines of

ANSI N13.1.
.

A sampling room (Section 9.3.2) is provided for remote sampling.
Recirculation loops are separated from the sample taps by shielding.
Sample' sink drains are collected and sent to various systems, depending
on the nature of the sample being taken, for reclaiming or processing as

j necessary. Sample sinks are provided with ventilation exhaust hoods.

11.5.5 Reference for Section 11.5

ANSI N13.-1 - 1969. Guide to Sampling Airborne Radioactive Materials in
Nuclear Facilities, American National Standards Institute (1974).

i
j

Amendment 3 11.5-16 August 1983
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TABLE 11.5-1

GASIOUS MONITORS

'' Bu11 ding
Layout

Mark No. of Sensitivity Range P&ID (Figure

Monitor No. Channels Medium (uC1/cc) (decade 3) location No. No.)

V nt11ation 3HVR*RE10 Air
Vint' ~

1.OE-7 (Xe-133) 6 Aux Blog EM-1480 3.8-62Normal Range 1,

High Range 1 5.OE-02 (Xe-133) 6 66'-6" (4 of 10)!

Hydrogenated 3GWS-RE48 1 Gas 1.OE-03 (Kr-85) 5 Aux Bldg EM-1098 3.8-62

VJnt' 43'-6" (9.3-4 (3 of 10)
,

2 of 2)

Fual Drop' 3RMS*RE41 2* Air 8 6 Containment EM-153A 3.8-59
3RMS*RE42 51*-4" (9.4-5

1 of 1)"

Supplementary Air 5 Aux Blog EM-148D 3.8-62

Lsak Collection' 66*-6" (4 of 10)
Normal Range 3HVR*RE19 1 1.OE-07 (Xe-133) 6

i High Range 1 5.OE-02 (Xe-133) 6

460.16
Condenser Air i Vapor 1.OE-06 (Xe-133) 5 Turbine B1dg EM-127B 3.8-73

Ejcctor' 3 ARC-RE21 38*-6" (10.4-2) (3 of 5)
1 of 5)

r

Control Bu11 ding
Inlet Ventilation' 3HVC*RE16A 2* Air 1.OE-06 (Xe-133) 5 Control Bldg EM-151A 3.8-64

3HVC*RE16B 91'-6" (9.4-1 (4 of 4)
1 of 5)

Containment Air Aux Bldg EM-154A 3.8-62
i Atmosphere' 3 CMS *RE22 66'-6" (12.3-5 (4 of 10)

i Particulate 1 1.OE-10 (1-131) 5 (1 of 1)
! Gas 1 1.OE-06 (Xe-133) 5

Auxiliary Building' Air
Psrticulate 3HVE-RE11 6 1.OE-10 (I-131) 5 Aux B1dg EM-1488 3.8-62

Css 6 1.OE-06 (Xe-133) 5 66'-6" and (9.4-2 (4 of 10)
43'-6" 2 of 3) a

4 .
' 3HVR-RE12 EM-1488 3.8-62

(9.4-2 4 of 10)
2 of 3)

3HVR-RE13 EM-148B 3.8-62
(9.4-2 9 of 10)
2 of 3)

Amendment 3 1 of 2 August 1983
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TABLE 11.5-1 (Cont)

Butiding
LayoutMark No. uf Sensitivity Range P&ID (FigureMonttor No. Channels Medium (uCt/cc) (decades) location No .. _No.)

3HVR-RE14 EM-148B 3.8-62
(9.4-2 9 of 10)
2 of 3)3HVR-RE15 EM-148B 3.8-62
(9.4-2 9 of 10)
2 of 3)3HVR-RE16 EM-1488 3.8 52
(9.4-2 4 of 101
2 of 3)

Fuel Bu11 ding $ Air
Particulate 3HVR-RE17 1 1.OE-10 (I-131) 5 Aux Bldg EM-148C 3.8-62Cas 1 1.OE-06 (Xe-133) 5 66*-6* (9.4-2 (4 of 10) 460.16

3 of 3)

W2ste Disposal'
Butiding 3HVR-RE18 Air
Particulate 1 1.OE-10 (I-131) 5 Aux Bldg EM-148A 3.8-62Gas 1 1.OE-06 (Xe-133) 5 66'-6" (9.4-2 (4 of 10)

1 of 3)
i Control Butiding' Air

Particulate 3HVC-RE91 1 1.OE-10 (I-131) 5 Control Bldg EM-151C 3.8-64Cas 1 1.OE-06 (Xe-133) 5 64*-6" (9.4-1 (4 of 4)
3 of 5)

ESF Building' Air
Particulate 3HVQ-RE49 1 1 OE-10 (I-131) 5 ESF Bldg EM-1528 3.8-67Cas 1 1.OE-06 (Xe-133) 5 36'-6" (4 of 9)

Hydrogen'
Racombiner 3HVZ'REO9A HR Building (later) 3.8-70Cubicle Vent 3HVZ*REO98 2 Air 7.1E-044 Kr-85 4 37'-6* (4 of 4)

NOTES:
.

1. The fuel drop monitors are configured as high range area monitors, having a minincum sensitivity of 0.1 R/hr and a rangeof 6 decades.
2. Inline monitors.
3. Offline monitors.
4. Redundant monitors.
5. A and B used to indicated redundant monitors powered from separate safety trains.

.

Amendment 3 2 of 2 August 1983
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TABLE 11.5-2

LIQUID PROCESS MONITORS

Building
Minimum Layout

Mark No. of Sensitivity Range P&ID (Figure
Monitor No. Channels Medium (uC1/cc) (decades) Location No. No.)

Containment 35WP*RE60A 2 Water 1.OE-04 (Cs-137) 5 Yard EM-1338 3.8-67
Rscirculation 35WP*RE608 (9.2-1 (2 of 9)
Cooler Service 2 of 2)
Water Outlet'

Liquid Waste' 3LWS-RE70 1 Water 1.OE-06 (Cs-137) 5 Aux Bldg EM-106A 3.8-62
4'-6" (9.3-6 (8 of 10)

1 of 3)

Steam Generator 3SSR-REO8 1 Water 1.OE-06 (Cs-i37) 5 Aux Bldg EM-144A 3.8-62
Blowdown Sample' 43'-6" (9.3-2 (8 of 10) 460.16

1 of 4)

Auxiliary 3CNA-RE47 1 Water 1.OE-06 (Cs-137) 5 Aux Bldg EM-135C 3.8-62
Condensate' 43'-6" (10.4-9 (8 of 10)

3 of 3)

Turbine Building 3DAS-RE50 1 Water 1.OE-06 (Cs-137) 5 Turbine B1dg EM-106C 3.8-73
Floor Drains' 14'-6" (11.2-1 (2 of 5)

3 of 3)

R1 actor Plant 3CCP-RE31 1 Water 1.OE-06 (Cs-137) 5 dux Bldg EM-121A 3.8-62
Component Cooling 43'-6" (9.2-2 (8 of 10)
Water Subsystem' 1 of 3)

i Folled Fuel
Monitor'

Gross Activity 3CHS-RE69 1 Water 1.OE-06 (Cs-137) 5 Aux B1dg EM-104A 3.8-62
4'-6" (9.3-8 (1 of 10)

1 of 4)

Specific Fission 1 1.OE-04 (Cs-137) 5
Product Activity

Rtgenerant 3LWC-RE65 1 Water 1.OE-06 (Cs-137) 5 Warehouse 5 EM-129A 3.8-75
Evaporator' 4'-Ga (9.2-6) (1 of 12)

Waste 3CND-REO7 1 Water 1.OE-06 (Cs-137) 5 Condensate EM-128D 3.8-75
Neutralization Polishing (10.4-5 (1 of 12)
Sump' Facility 4 of 5)

14'-6"

Amendment 3 1 of 2 August 1983



_ _ . _ _ . _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,_ .__ _ _ _ _ _ _ _ . _ . ._

MNPS-3 FSAR

TABLE 1,1.5-2 (Cont)

Building
Minimum Layout

Mark No of Sensitivity Range P&ID (F1gure-

Monttor No. Channels Medium (uCt/cc) (decades) Location No. No.)

Mstn Steam 3 MSS *RE75 4 Steam 1.OE-01 (Kr-88) 4 MSVB 70'-6" EM-1238 3.8-68
Ralief Line' to 78 (10.3-1 (3 of 4)

2 of 4) 460.16
Turbine Driven,

Auxtitary Feed- 3 MSS *RE79 i Steam 1.OE-01 (Kr-88) 4 ESF 36'-6" EM-123A 3.8-674

water Pump (10.3-1 (4 of 9)
Discharge * 1 of 4)

1

i NOTES:

a 1. Inline monitors,
j 2. Offline monitors
<

f
a

i
1

i

)

i

a

t

1

J

!

l Amendment 3 2 of 2 August 1983
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TABLE 12.2-2

RADIOACTIVE SOURCES IN CONTAINFENT BUILDINGi

l

Outside
Sou rce Activity (MeV/cc-Sec) for Energy (McV) lleight Diameter Volume

No. Sou rce 0.40 0.80 1.30 1.70 2.20 2.50 3.50 _6.10 (cm) (cml (cc}_
47I*II

1 Reactor Core 1.05+12* 4.63+12 4.68+12 3.83+12 7.98+11 1.27+12 3.29+12 2.23+07 1303 439 1.91+08
.

2 Regenerative Heat
Exchanger Shell 1.73+05 2.91+05 1.26+05 1.22+05 9.74+04 1.36+05 3.03+04 2.01+07 427.0 30.48 3.12+05
Tube 7.23+03 6.11+04 2.67+04 3.99+0* 1.92+03 1.20+04 9.42+03 -

3 Steam Generator
Tube 1.44+05 2.43+05 1.05+05 1.02+05 8.14+04 1.14+05 2.53+04 1.94+07 1970 335 2.11+08
Shell 2.97+01 1.38+02 3.19+01 1.62+01 1.79+00 9.84+01 1.21+00 - 427

4 Pressurizer Liquid 2.83+04 1.62+05 8.61+04 6.30+04 1.13+04 1.01+04 1.35+04 4.93+05 1499 213 3.06+07 471 17

Gas 8.79+04 6.22+04 4.92+03 3.52+04 9.16+04 1.30+05 4.20+03 - 74+07

5 Conta inment Dra ins 1.98+05 3.33+05 1.43+05 1.40+05 1.11+05 1.55+05 3.46+04 - 259 145.0 3.75+06
Transfer Tank

6 Reactor Coolant 1.34+05 2.26+05 9.74+04 9.49+04 7.57+04 1.06+05 2.35+04 (See - - - I

Piping Table
12.2-9) 47 y,g y

4

7 RHR Pump 1.66+05 2.13+05 6.84+04 4.31+04 3.12+04 3.76+04 4.65+03 - h3.2 99.1 3.32+05 -

1370 100.0 1.09+078 RHR Exchanger 1.66+05 2.13+05 6.84+04 4.31+04 3.12+04 3.76+04 4.65+03 -

;

} 9 Excess Letdown 1.81+05 3.05+05 1.31+05 1.28+05 1.02+05 1.43+05 3.17+04 1.32+07 366 30.48 2.67+05
llea t Exchanger4

10 Pressurizer Roller 3.87+04 2.74+04 2.16+03 1.55+04 4.03+04 5.72+04 1.85+03 - 826 290 5.10+07
| Tank

11 Pressurizer Rel ier 3.87+04 2.74+04 2.16+03 1.55+04 4.03+04 5.72+04 1.85+03 - 29.2 38.1 3.02+04
Tank T ransfer Pump (J),jy

12 Conta inment Dra ins 1.98+05 3.33+05 1.43+05 1.40+05 1.11+05 1.55+05 3. '46+04 - 29.2 38.1 3.02+04
T ransfer Pump

;

13 Reactor Coolant 1.51+05 2.54+05 1.09+05 4.18+05 8.52+04 1.19+05 2.64+04 1.25+07 427.0 122.0 5.0+06
; Pump

.NOT E:

* 1.05+12 = 1.05 x 10

Amendment 3 1 of 1 August 1983
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TABLE 12.2-3

RADIOACTIVE SOURCES IN THE AUXILIARY BUILDING

OutsideSou rce Activity (MeV/cc-Sec) for Enerav (MeV) Height Diameter Volume
No. Source 0.40 0.80 1.30 1.70 2.20 2.50 3.50 femi (cm) (cci

14 Cesium Removal 1.87+07* 5.02+06 2.67+07 1.48+06 3.34+05 1.46+05 6.02+04 206.4 106.7 1.71+06
fon Exchanger

15 Bo ron Eva po ra to r 4.68+05 1.35+06 1.16+05 2.73+04 8.74+03 1.70+02 2.09+01 441.9 53.3 9.21+05
Reboller,

16 Bo ron Eva po ra to r 4.68+05- 1.35+06 1.16+05 2.73+04 8.74+03 1.70+02 2.09+01 983.0 229 2.14+07
$ 17 Bo rort Eva po ra to r 4.68+05 1.35+06 1.16+05 2.73+04 8.74+03 1.70+02 2.09+01 104.1 43.2 5.29+04
j Reboi ser Pump
4

j 18 Boron Evaporator 4.68+05 1.35+06 1.16+05 2.73+04 8.74+03 1.70+02 2.09+01 35.6 18.4 3.82+03
' Botto.ns Pump

i 19 Boron Recove ry 9.00+06 2.45+08 6.06+07 9.57+05 1.60+05 6.97+04 2.88+04 83.3 17.7 2.08+04
Filters

4

20 Doron Evaporator 4.68+05 1.35+06 1.16+05 2.73+04 8.74+03 1.70+02 2.09+01 78.4 17.7 1.95+04
Bottoms Fil ter

.

j 21 Reactor Coolant 1.72+08 4.11+08 6.33+07 1.32+07 3.08+06 2.88+05 1.74+05 48.2 16.8 1.07+04
Filter

430 17
. 22 Sealvater 3.97+05 4.66+07 4.62+08 2.41+06 -- -- -- 55.8 7.0 2.14+03
1 injection

Filter

23 Sea lwater Heat 1.09+04 5.96+04 2.62+04 4.45+04 1.48+03 1.28+04 1.14+04 419.1 35.5 4.17+05i Exchanger

24 The rma l Regen- 5.05+06 4.28+06 2.73+05 1.37+05 3.94+04 3.87+01 1.30+02 253.6 122.0 2.10+06
o ra t ion Dem i n-
e ra l i ze r

25 Cation Bed 2.38+05 4.34+08 1.39+07 0.00+00 0.00+00 0.00+00 0.00+00 274.9 66.0 9.42+05Domi nc ra l ize r

26 Mixed Bed Demin- 2.25+08 5.37+08 8.27+07 1.73+07 4.02+06 3.76+05 2.27+05 270.8 81.3 1.40+06e ra l i ze r '

27 Letdown Heat 1.67+05 2.75+05 -1.27+05 1.32+05 1.05+05 1.43+05 4.14+04 541.0 53.3 1.21+06
Exchanger

i 28 Letdown Reheat 1.67+05 2.75+05 1.27+05 1.32+05 1.05+05 1.44+05 4.15+04 221 22.9 9.10+04
I Heat Exchanger
1

i Amendment 3 1 of 3 August 1983

a



. _ - . _ _ _ _ . _ - .-. _. - - -- . ._ _ . - , ___m - . __ .m - - - - . _ _ _ _ _ _ _ _

,

MNPS-3 FSAR
,

.

TABLE 12.2-3 (Cont)

3 Outside
Sou rce Activity (MeV/cc-Secl for Energy (MevJ Height Diameter Volume

; No. Source - 0.40 0.80 1.30 1.70 .2,20 2.50 3.50 feml fcmi fcc)

29 Letdown Chillet 1.37+05 1.24+05 3.07+04 8.16+04 9.96+04 1.51+05 1.59+04 518.2 53.3 1.16+06
j Heat Exchanger

30 Mode ra t ing Hea t 1.37+05 1.24+05 3.07+04 8.16+04 9.96+04 1.51+05 1.59+04 556.5 45.7 9.12+05
Exchange r4

31 Volume Control 8.39+03 8.87+04 3.24+04 4.30+94 3.09+03 1.30+04 1.25+04 125.5 228.6 4.53+06

{
Tank Liquid

! Vo l ume Con t ro l 6.67+04 4.24+04 3.00+03 -2.16+04 6.55+04 9.67+04 1.29+03 188.3 228.6 6.80+06
I Tank Gases

32 Degasifier 1.13+04 9.46+04 2.64+04 3.87+04 1.40+03 1.16+04 8.19+03 35.1 27.0 1.57+04
i Rec i rcu l a t ion

*

Pump
?

! 33 Sca lwater Return 7.51+04 8.82+06 8.74+07 4.56+05 -- -- -- 48.3 16.8 1.07+04
filter

,

48.3 16.? 1.07+0434 Letdown Fil ter 7.56+05 8.88+07 8.80+08 4.59+06 -- -- --

35 Boric Acid Tanks 4.68+05 1.35+06 1.16+05 2.73+04 8.74+03 1.70+02 2.09+01 579 488 1.06408~

36 Boric Acid 4.68+05 1.35+06 1.16+05 2.73+04 8.74+03 1.70+02 2.09+01 48.3 16.8 1.07+04
ritters 37),jy

37 Boric Acid 4.68+05 1.35+06 1.16+05 2.73+04 8.74+03 1.70+02 2.09+01 34.3 28.6 2.19+04
Transfer Pumps

1

j 38 Prima ry Drains 1.98+05 3.33+05 1.48+05 1.40+05 1.11+05 1.55+05 3.46+04 356.9 152.4 6.51+06
! Transfer Tanks

39 Prima ry Dra ins 1.98+05 3.33+05 1.48+05 1.40+05 ' 1.11+05 1.55+05 3.46+04 29.8 30.5 2.17+04
T ransfer Pump

40 Process Cas 2.56+07 2.67+05 1.46+05 1.90+05 4.73+05 7.48+05 7.91+04 492.7 102.8 1.29+07,

Cha rcoa l Oed
1 Ad so rbe rs
)

41 Degasifier 1.55+05 1.45+05 3.32+04 8.30+04 1.02+05 1.58+05 1.28+04 709.0 38.1 7.11+05
Recovery Heat;
Exchanger

,

| 42 Degasifier Trim 1.55+05 1.45+05 3.32+04 0.30+04 1.02+05' 1.58+05 1.28+04 652.8 27.3 -3.86+05
4 Cooler
1
; 43 Degasifier Liquid 1.13+04 9.46+04 2.64+04 3.87+04 1.40+03 1.16+04 8.19+03 538.8 167.6 9.78+06
i

Amendment 3 2 of 3 August 1983
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TABLE 12.2-3 (Cont)

Outside
Sou rce Activity (MeV/cc-Sec) fo r . Ene rav ( MeV)

_
lie l ght Diameter Volume

No. Sou rce 0.4Q__ _0,80 .
1.30 1.70 2.20 2.50 3.50 fem) femi (cc)

Degasirier vapor 1.51+03 7.78+02 4.89+01 3.91+02 1.05+03 1.50+03 3.68+01 152.4 167.6 .1.12+06
^

44 Degasi rier Feed 1.51+05 1.40+05 3.22+04 8.05+04 9.88+04 1.53+05 1.24+04 373.4 30.48 2.72+05
P rehea te r

.

45 fuel Pool Post 2.01+05 3.77+05 4.31+04 5.77+03 2.50+03 1.18+03 3.03-02 114 45.7 1.87+05
filter 47117

J 46 fuel 9001 Demin- 2.01+07 3.75+07 4.27+06 5.76+05 2.49+05 1.18>05 3.03+00 259.1 60.9 7.34+05
; e ra l i ze r

47 Process Gas 0.0+00 8.55+02 0.0+00 0.0+00 0.0+00 0.0+00 0.0+00 183 61.0 5.34+05
Receiver

48 Cha rg ing Pumps 4.76+05 1.44+06 1.48+05 7.03+04 1.18+04 1.32+04 1.25+04 145 91.4 9.50+05
i

49 Baron Evaporator 4.68+05 1.35+06 1.16+05 2.73+04 8.74+03 1.70+02 2.09+01 336.5 21.9 1.26+05.

Bottoms Cooler pg,g
50 Bo ron Eva po ra to r 4.89-01 1.35+00 3.43-01 1.78-01 3.40-02 3.75-02 3.40-03 340.3 21.9 1.28+05

Distillate Cooler

53 Degasirier 1.23+06 6.32+05 3.97+04 3.17+05 8.54+05 1.21+06 2.99+04 152.4 76.2 6.95+04
Condenser

54 Erriuent filters 7.58-01 6.79+00 3.02+00 1.79+00 3.74-01 9.46-04 1.56-04 147.3 32.4 1.21+05

| NOTE:
d

f, *1.87+07 = 1.87x10 411 *ll

i

.

!

|
|

4

}
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TABLE 12.2-4

RADIOACTIVE SOURCES IN THE WASTE DISPOSAL BUILDING
OutsideSou rce Activity _LMeV/cc-Sec) for Energy (MeV) llo i ght D i ame te r VolumeNo. Sou rce 0.40 0.80 1.30 1.70 2.20 2.50 3.50 (cm) fem) fccL

51 Boron Demin- 1.31+03* 3.26+04 9.59+02 5.12+01 1.38+01 9.80-01 2.31-02 206.4 106.7 1.7+06,

e ra l ize r
,

' 52 Boron Demin- 5.97+02 1.48+04 4.36+02 2.33+01 6.27+00 ~ 4.46-01 1.05-02 87.3 17.8. 2.17+04'
e ra l i ze r
Filter

55 Waste Evaporator 5.77+06 1.79+07 1.10+06 6.69+05 1,69+05 1.31+04 1.49+04 973.5 182.9 2.10+07
i 56 Waste Evaporator 5.77+06 1.79+07 1.10+06 6.69+05 1.69+05 1.31+04 1.49+04 621.3 55.9 1.52+06' Reboiler

57 Waste Evaporator 5.77+06 1.79+07 1.10+06 6.69+05 1.69+05 1.31+04 1.49+04 109.2 43.2 6.43+04Reboller Pump
,

58 Bo ron Eva po ra to r 4.89+03 1.35+04 3.43+03 1.78+03 3.40+02 3.75+02 3.40+01 43.2 18.4 5.06+03Feed Pumps<

! 59 Wa s te Eva po ra to r 3.21+03 2.99+05 1.23+05 7.26+04 1.75+04 1.31+02 2.51+01 35.6 18.4 3.82+03
i Feed Pumps
i

1 60 Waste Evaporator 5.77+06 1.79+07 1.10+06 6.69+05 1.69+05 1.31+04 1.49+04 35.6 18.4 3.82+03*

Bottoms Pump 4II II
'

61 Spent Rosin 3.57+7 8.52+7 1.31+7 2.75+6 6.38+5 5.97+4 3.60+4 360.0 182.9 8.90+06Hold Tank

62 Spent Resin 3.57+7 8.52+7 1.31+7 2.75+6 6.38+5 5.97+4 3.60+4 83.8 17.8 2.08+04T ransfer Pump
Filter,

63 Spent Resin 3.57+7 8.52+7 1.31+7 2.75+6 6.38+5 5.97+4 3.60+4 30.5 30.5 2.22+04Transfer Pump4

64 High-Level waste 3.21+03 2.99+05 1.23+05 7.26+04 1.75+04 1.31+02 2.51+01 1295.4 320.0 1.01+08Dra in Tank

65 Low-Level Waste 7.64-01 7.11+00 3.13+00 1.85+00 3.74-01 9.46-04 1.56-04 3h0.4 274.3 1.80+07Dra in Tarikd

'

66 Low Level Waste 7.64-01 7.11+00 3.13+00 1.85+00 3.14-01 9.46-04 1.56-04 35.6 18.4 3.82+03Dra in Pump

'

67 Waste Evaporator 5.77+06 1.79+07 1.10+06 6.69+05 1.69+05 1.31+04 1.49+04 335.3 21.9 1.?7+05,

Bottoms
a

1

Amendment 3 1 of 2 August 1983
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TABLE 12.2-4 (Cont)

OutsideSou rce Activity (McV/cc-Sec) for Energy (MeV) Height Diameter Volume_N o _ S_ou rce _L 40 .0.80 1.30 1.70 2.20 2.50 3.50 (cm) (cm) _{cc)_m

68 Waste Distillate 3.21-01 2.99+01 1.23+01 7.26+00 1.75+00 1.31-02 2.51-03 365.8 27.3 2.17+05Cooler

72 Waste Demin- 1.25+03 1.37+05 9.10+03 4.91+01 1.13+01 1.38+00 4.79-01 206.4 106.7 1.70+06 47117e ra l i ze r

73 Waste Demin- 5.67+02 6.22+04 4.14+03 2.23+01 5.13+00 6.27-01 2.18-01 87.3 17.8 2.17+04e ra l i ze r
F i i te r

NOTE:

* 1.31+03 = 1.31 x 10

Amendment 3 2 of 2 August 1983
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! TABLE 12.2-11
i

AIRBORNE CONCENiilATIONS INS 1DE MAJOR 8UlLDiNGS (Ci/cc)

Containment Building Containment Building
* Prior to Reci rculatioJ Arter 16 Hour Reci rculation*_ Turbine Buildino Fuel Buildina

Isotope Desian Expected Desian Expected Dasiqn fxpected . Desion Expected
*H-3 1.6E-4** 4.6E-5 1.6E-4 4.6E-5 1.2E-8 2.9E-9 3.8E-6 1.1E-6,

l 1-131 9.8E-1 1.1E-7 9.1E-9 1.0E-9 3.8E-11 2.9E-13 2.1E-10 2.3E-11
1-132 4.1E-9 2.3E-10 1.7E-9 2.2E-10 9.8E-12 1.7E-14 5.0E-12 5.4E-13
1-133 1.7E-7 1.7E-8 1.2E-8 1.3E-9 5.5E-11 4. 0 E- 13 1.8E-12 1.9E-18

! l-134 9.8E-10 9.8E-11 6.5E-10 6.5E-11 1.8E-12 1.3E-14 - -

1 1-135 2.9E-8 2.9E-9 5.6E-9 5.6E-10 2.32E-11 1.7E-13 2.7E-16 -

,

'
K r-8 3m 1.6E-6 8.0E-8 1.6E-6 8.0E-8 4.1E-12 1.5E-14 - -

K r-85m 1.5E-5 7.9E-7 1.5E-5 7.9E-7 1.7E-11 6.6E-14 - -

K r-85 1.0E-4 6.1E-6 1.0E-4 '6.1E-6 3.5E-13 1.7E-15 - -

K r-8 7 3.0E-6 1.6E-7 3.0E-6 1.6E-7 1.0E-11 4.0E-14 - -

] K r-88 1.9E-5 1.0E-6 1.9E-5 1.0E-6 3.2E-11 1.3E-13 - -

Kr-89 1.1E-8 6.4E-10 1.1E-8 6.4E-10 1.7E-13 7.0E-16 - -

Xe-131m 6.2E-2 3.1E-6' 6.2E-2 3.1E-6 1.2E-13 4.4E-15 2.0E-8 2.2E-9 !

Xe-133m 6.5E-5 4.3E-6 6.5E-5 4.3E-6 6.4E-12 3.2E-14 4.2E-12 4.3E-13
t Xe-133 6.5E-3 4.3E-4 6.5E-3 4.3E-4 2.80-10 1.3E-12 1.8E-10 1.8E-11

4 Xe-135m 6.2E-7 9.0E-9 6.2E-7 9.0E-9 9.3E-12 3.3E-14 6.2E-15 -

: Xe-135 9.2E-5 4.UE-6 9.2E-5 4.0E-6 5.2E-11 1.7E-13 2.6E-14 -

i Xe-131 ~ 2.1E-8 1.4E-9 2.1E-8 1.40-9 3.1E-13 1.50-15 - -

! Xe-138 2.8E-7 2.5E-8 2.8E-7 2.5f-8 2.8I-12 1.8E-14 - -

!
4

NOTES:

*Using 99% ri t ter erriciency
,

j **1.6E-4 = 1.6E x 10
* ,

1

.

s

1

|
!

?
!

i

f Amendment 3 1 or 1 August 1973
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design basis for shield walls enclosing cubicles containing process
equipment is discussed in Section 12.3.1. Shield wall arrangement '

,

and dimensions are shown for the Containment Building, Figure 3.8-60; 471.15
Auxiliary Building, Figure 3.8-62; Fuel Building, Figure 3.8-63; and

; Waste Disposal Building, Figure 3.8-74.

Cubicle access openings generally incorporate a labyrinth design
t- which precludes direct radiation shine. The openings are sized to

allow for removal and replacement of minor fluid system components.

such as pumps and valves, as well as to provide access for
. maintenance equipment. For example, pump cubicle openings for all

horizontal pumps except the charging pumps are of sufficient size to'

skid such pumps .through the entranceway. The openings of other
cubicles containing equipment requiring servicing are sized to allow
the passage of components while still maintaining radiation safety
conditions. Cubicles are sized to allow sufficient clearance around

,
equipment for laydown of equipment and installation of temporary

| shielding as needed. The equipment service rcquirements for pull

| space and laydown space are provided within each cubicle, thus
eliminating the need for dismantling of piping other than that1

directly connected to the equipment.

Access and egress drawings with traffic patterns are shown on
Figures 12.2-1 through 12.2-3. Controlled access to the auxiliary,
waste disposal, fuel, and containment buildings is gained via the
health physics area. Access to both radioactive equipment cubicles
and nonradioactive equipment is gained through corridors located in

Radiation Zone III or less (with most Radiation Zone II). The
corridor system is sized to allow hand cart and dolly access. Motor
terminal boxes and other terminal boxes are located so as not to
block access, and are separated from radioactive piping if possible.
Platforms for servicing specific components are provided where
necessary.

Certain components have design features which minimize service time.
For example, the reactor coolant pump design includes an assembled
cartridge seal which results in reduced time required for
replacement. The cartridge seal is also expected to have a useful
life which is double that of the older designs. The reactor coolant
pump design also includes a spool piece to facilitate separation and
replacement of the motor from the pump.

The reactor vessel nozzle welds insulation is fabricated in sections
with a thin reflective metallic sheet covering and quick disconnect

,

j clasps to facilitate removal for inspection of the welds.

f. Filters are designed to be removable from the top with lifting bails
in the middle of the head. The filter assemblies have bolt lead-ins
for tool entry, and the filters are contained in disposable cartridge

; assemblies. These features facilitate remote removal, disposal, and
i assembly.

The Single Integrated Gripper Mast Assembly (SIGMA) Refueling Machine;

permits removal and insertion of thimble plugs or rod control cluster

Amendment 3 12.3-7 August 1983
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assemblies while a fuel assembly is being handled by the refueling
machine. Because of the reduction' in handling steps, there is
increased fuel handling efficiency and decreased radiation exposure
over previous designs.

The head closure system provided for Millstone 3 includes quick
disconnect / connect stud tensioners which have quick-acting,

hydraulically-operated stud gripper _ devices, as opposed to,

conven:ional tensioners which must be threaded onto the tops of the
studs. Also provided are air-motor driven stud removal tools which
can rapidly remove (or insert) the studs, in contrast to the muchi

i slower manual stud removal and insertion tools used in older designs.
The stud tensioners are designed to operate simultaneously, as are

; _ the stud removal tools.
! The heat exchangers are designed such that the shell-to-tube sheet

joint need not be broken for inspection. The shell and tube assembly
can be lifted intact above the channel head to expose the tube ends
for inspection and leak testing.

Pumps are designed with flanged connections to facilitate removal for
maintenance. Depending on expected conditions, either canned pumps
or pumps with high- quality mechanical seals are used to reduce
leakage _and maintenance requirements.

12.3.2.2 Location of Instruments Requiring In Situ Calibration

Instruments which require in situ calibration are located, wherever
,

i possible, on exterior walls of shielded cubicles to minimize exposure
of instrumentation and personnel. Instruments which cannot be
located in this manner are located in the lowest practicable
radiation area in the cubicles and are provided with convenient
access. Where practical, instruments are designed for removal to low
radiation areas for-calibration and maintenance.

I '12.3.2.3 Location of Equipment Requiring Servicing in Lowest
Practicable Radiation Field (or Movable to Lowest

! Practicable Radiation Field)
:

f As indicated above, radioactive equipment requiring servicing is
located in shielded cubicles with access openings sized for ease of

| equipment removal. As an example, pump cubicles are designed to
allow removal of the pump to the lowest practicable radiation field.

4

| Westinghouse has designed the Model F steam generators to reduce the
; radiation exposure during both normal operation and maintenance. The
i tube ends. are designed to be flush with the tube sheet in the steam

generator channel head to eliminate a potential crud trap. The steam .
,

generator manways (entrance to channel head) are sized to facilitate
,

entrance and exit with protective clothing. Handholes to the
,

secondary side are positioned to facilitate maintenance operations.'

Changes to increase steam generator reliability will also reduce
occupational radiation exposures. Such changes include improved
steam generator tube support plates (stainless steel and quatrefoil

Amendment 3 12.3-8 August 1983
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'

flow holes) and the use of all-volatile treatment chemistry on the
secondary side.

i

Amendment 3 12.3-8a August 1983
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12.3.2.15 Maximum Expected (Technical Specification Limit)
Failures of Fuel Element Cladding and Steam Generator

Design features such as shielding and radiation zones accommodate
1 percent fuel defects and primary to secondary steam generator tube
leaks of 1,370 lb per day.

12.3.2.16 Sampling Stations

Sample points are provided with sample sinks and ventilation hoods,
splash screens, and valves located outside each splash screen.
Samples are provided with recirculation paths behind shield walls at
sample sinks, with reach rods for operators.

12.3.3 Ventilation

12.3.3.1 Design Objectives

The function and design bases of the ventilation systems are given in
Section 9.4. Consistent with these, the following specific
objectives pertain to radiation protection and the commitment that
occupational radiation exposures will be ALARA, in accordance with
Regulatory Guide 8.8.

1. The airborne radioactivity concentrations from radioactive
sources released into the fuel building and turbine
building, as shown in Table 12.2-11, are small fractions of
values given in Column 1, Table 1 of 10CFR20, Appendix B.
Radwaste piping system and process components in the
cuxiliary building and the waste disposal building are471.18
separated from normally accessed areas by walls, and are
provided with ventilation systems which supply air from
clean, occupied areas and exhaust from duct openings located
within the process system cubicles. Ultimately, routine
plant surveys by plant radiation protection personnel shall
provide appropriate centrols and protective measures
described in Section 12.5.3 when access is needed to areas
which are not normally occupied.

2. Concentrations in areas accessible to administrative
471.18 | personnel are less than 25 percent of the concentrations

given in Column 1, Table II of Appendix B to 10CFR20.

3. The airborne concentrations in all plant areas are ALARA.

4. The containment atmosphere filtration system, with only one
of its two 12,000 cfm fan units in operation, is capable of
reducing the airborne iodine concentration in the
containment atmosphere to below 1 MPC of I-131 in less than
16 hours of filter operation under the conditions of
expected reactor coolant radioactivity concentration and
leakage described in MUREG-0017.

Amendment-3 12.3-12 August 1983
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5. The containment purge air ' system is capable of reducing
airborne radiation levels in the containment to acceptable,

|~ the containment.
levels prior to and during extended personnel occupancy of

6. The fuel building ventilation system shall operate in the-

once-through mode without recirculation with the provision
to exhaust through charcoal filters.

7. Air flow. within the auxiliary, waste disposal, and fuel

| 471.18buildings during normal operation is from areas of lower to
higher potential airborne contamination and then to
monitored vents with provisions for terminating or filtering

p the ventilation flow upon a high radioactivity alarm.

| 8. Systems are designed so that filters containing
radioactivity can easily be maintained to minimize the
radiation dose to personnel. | 471.26

12.3.3.2 Design Description

Detailed descriptions of the ventilation systems for the plant
| buildings which contain radioactivity or potentially radioactive

systems are given in the following sections:

f Section Title

9.4.1 Control room area ventilation system
9.4.2 Spent fuel pool area ventilation system
9.4.3 Auxiliary building area ventilation system

! 9.4.5 Engineered safety feature ventilation system
i 9.4.4 Turbine building area ventilation system

9.4.7 Containment ventilation
4 9.4.9 Waste disposal building ventilation system

9.4.10 Main steam valve building ventilation system

j 9.4.11 Hydrogen recombiner building ventilation
9.4.13 Waste disposal building ventilation system

|

12.3.3.3 Personnel Protection Features
:

The recommendations of Regulatory Guide 1.52, as described in'

| Section 1.8, are implemented in the design of the safety related

| ventilation filter trains to help assure that occupation radiation
exposures from service of these trains will be ALARA.4

This is accomplished by utilizing the followit.q criteria:

1. Each filter train is housed in a shielded compartment, room,
,

j or cubicle except for the control building filters which
occupy a common cubicle with the air conditioning unit.

! 2. Adequate aisle space is provided for both personnel and
equipment adjacent to the service side of the filter trains,

.

:

Amendment 3 12.3-13 August 1983
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*
and above those sections which require top access (i.e.,
charcoal adsorber).

3. Convenient and accessible passageways and corridors from the
filter trains to the elevators and equipment hatches are
provided for transport of replaceable filter train
components and the equipment used in accomplishing their
replacement.

4. Replaceable elements are designed for ready removal from the
clean filter side, and minimal radiation exposure of

personnel. A portable cart-mounted vacuum conveying system
will be provided for draining and recharging gasketless-type
charcoal adsorbers. Contaminated filters can be transported
in shielded containers if necessary.

5. Rigid, hinged access doors are provided in accordance with
ANSI-N 509 for mar-entry filter trains.

6. HEPA and prefilter arrangements are no more than 3 elements
high to facilitate easy replacement without the use of
ladders, temporary scaffolds, or platforms.

7. A minimum of 5 linear feet will be maintained from mounting
frame to mounting frame between banks of coreponents for
removal of filter elements.

8. Adequate vapor-tight lighting will be provided on each side
of the filter banks for man-entry filter trains.

9. Filter support and alignment cradles are provided for
aligning and supporting filter elements during filter
change, except for side replacement filters,

t
'

10. Drains are provided to convey water from moisture
separators, maintenance or fire protection discharge out of
the filter train.

|

11. Permanent test fittings are provided for initial and
periodic field testing.

I Filter train arrangement is discussed in Section 6.4.

12.3.3.4 Radiological Evaluation
;

I concentrations of airborne activity for the expected and design
conditions in the containment structure, turbine building, and fuel
building are tabulated in Table 12.2-11. The concentrations based

471.26 'upon design conditions are expected to envelope anticipated
operational occurrences. The airborne concentrations are averages
based on assumed total leak rates described in NUREG-0017 and the
ventilation rates for the respective buildings. Corridor and areas
normally occupied by operating personnel are expected to have
negligible airborne activity concentrations since clean air

I
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ventilation flow is normally directed from areas with less potential
for contamination (manned areas) to areas with greater potential for
contamination.

Equipment . cubicles are the most likely areas for airborne
concentrations but are not normally occupied or accessible without
prior survey and control. For purpose of quantification, the worst
airborne concentration could conceivably exist in cubicles for which
the combination of relatively high system volatile radionuclide
concentrations and low cubicle ventilation rate would simultaneously
exist -for a given leak rate. A cubicle such as the letdown heat
exchanger cubicle in the auxiliary building could develop airborne

471.26concentrations of approximately 7x10-5 uCi/cc assuming all the design
basis leak rate takes place in that cubicle for expected coolant
radioactivity concentrations.

Based on the above assumption, it is expected that other cubicles
will have airborne concentrations of less than 7x10-s gCi/cc.

Section 12.2 includes the models and parameters used as a basis for
calculated radioactivity values.

12.3.4 Area Radiation and Airborne Radioactivity Monitoring |471.19

12.3.4.1 Purpose

The area radiation monitoring system (RMS) works in conjunction with
the RMS process, effluent, and airborne radiation monitoring group
(Section 11.5). Its purpose is to protect plant personnel by 471.20
measuring levels of radiation in various areas of the plant. If high

radiation levels or high rates of increase of radiation are
monitored, the system sounds an alarm. It also produces a record of
radiation levels.

12.3.4.2 System Design

The basis of the RMS area radiation monitoring group is the single
channel, gamma scintillation or ion chamber detector equipped with a
dedicated microprocessor and in designated cases, a rate meter. The
microprocessor provides local display and control functions for the
detector, computes and stores time-averaged detector outputs, stores
all necessary operating parameters (e.g., high and alert trip
values), and also handles all communication between the detector and
the RMS computer system. The rate meter, where provided, is located
adjacent to the detector and provides local analog display. A high
activity level is indicated by both audible and visible alarms which
may be acknowledged at the rate meter. Area radiation monitors are 471.20
located in normally accessible areas where changes in plant
conditions could cause significant increases in personnel exposure
rates in accordance with design criteria established in ANSI /ANS
HPSSC-6.8.1-1981.

The RMS computer system provides centralized display, control, and
recording functions for all radiation monitors. A dual minicomputer

Amendment 3 12.3-15 August 1983
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system, located in the control building, polls each microprocessor
every several seconds to obtain the latest readings, as well as
registers any alarms present. All alarms are immediately displayed.

on the RMS control room CRT console, and recorded at once on the RMS
hard-copy printer located in the control room. The system operator
also uses the console to either output data from individual monitors
or input commands to these monitors. All commands sent are also
outputted to the hard-copy printer, and all detector outputs arei

recorded on random access discs and periodically recorded on a
permanent sequential tape record. A second CRT console is located in
the service building laboratory.

All alarms are annunciated both in the control room and locally at
the microprocessor, and can be acknowledged at either location.

471.20j In addition, those monitors designated Class IE are connected
directly to one of two control room IE cabinets. The output of each
monitor is digitally displayed and also recorded on a two-pen
recorder. A remote indication and control module (RIC) is furnished
in the cabinets for each IE monitor. The RIC handles all remote
control functions for IE monitors. The IE cabinets are connected by
electronic isolators to the minicomputers to allow data from the IE
monitors to be displayed on the control room console and also to
allow data from IE monitors to be written into the RMS data base.

The area RMS is calibrated both by a standard factory calibration and
by onsite calibration. Factory calibration includes checks for
linearity and energy response. Sources traceable to NBS standards
are used. Onsite calibration includes detector response using
sources of known energy and strength. The frequency of onsite
calibration of safety related monitors will be provided in the
technical specifications.

Table 12.3-2 gives the mark numbers, names, locations, and ranges of
471.20 | the area monitors in the RMS. The following paragraphs provide a

brief description of the different types of area monitors.

12.3.4.3 Class IE Area Monitors

471.20 Four of the area monitors are designated Class IE.
(Section 8.3.1.1.2 discusses Class IE power and its back-up supply.)
These are the two redundant fuel drop monitors and the two
containment internal high range monitors. They differ from the other
fifty-two area monitors in that they use ion chamber detectors
instead of gamma scintillation detectors. These detectors are

471.21 | capable of withstanding a design basis accident inside containment.
The containment monitoring system is shown on Figure 12.3-5.

The fuel drop monitors are positioned in the intake path for the
containment purge system. Should a fuel drop accident occur during a
containment purge, the fuel drop monitors would generate a signal
isolating the containment (Section 11.5). The response times
associated with containment isolation are described in

'

section~15.7.4, Fuel Handling Accidents.
,
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The containment internal high range monitors are located on the
inside face of the annulus wall approximately 180' apart. Range
shall be 1 to 107 R/hr (see Table 12.3-2) with an energy 10 percent
over the energy range of 100 Kev to 3.0 MeV. Energy response at
60 kev is better than 60 percent. Sensitivity shall be 1 Rem /hr.
Overall system accuracy shall be within a factor of 2 over the entire
range.

In accordance with ANSI N13.10 1974, precision is within 10 percent
at the 95 percent confidence level for mid-scale readings. 471.21

-These monitors are qualified based on the requireinent of IEEE 323-
1974, 279-1971, and 344-1975.

Due to the normally high Operational dose rates inside containment,
the dedicated microprocessors for all detectors located inside the
containment structure are located within the auxiliary building.

As with the Class IE process monitors (Section 11.5), the outputs of
these devices are likewise displayed and recorded on the control room
Class IE panels, as required by Regulatory Guide 1.97.

12.3.4.4 Non-Class IE Area Monitors

Non-Class IE area monitors measure and transmit local radiation
levels, and annunciate an alarm upon a high radiation level or high
rate of increase of radiation level. These group 1, 2, and 3
monitors have analog display rate meters located adjacent to the
dete4 tors and are powered from normal ac power (Section 8.3.1.1.1). |471.20
Their purpose is to protect plant personnel from excessive exposure
and to provide a record of radiation levels within the plant. They
are divided into four groups, according to their ranges.

12.3.4.4.1 Group 1 Area Monitors

The following area monitors have a range of 1 mR/h to 1.0 X 105 mR/h:
Sigma Refueling Machine, containment fuel transfer tube area (2),
containment incore instrumentation transfer area, and the containment
air compressor area.

I 12.3.4.4.2 Group 2 Area Monitors

( The following area monitors have a range of 0.1 mR/h to 104 mR/h:
Fuel building decontamination area, auxiliary building calibration
room, fuel building spent fuel hoist, auxiliary building general area

,

| monitors (one on the 18 foot-6 inch level, two on the 4 foot-6 inch
| level, three on the 24 foot-6 inch level, and two on the 43 foot-

( 6 inch level), waste disposal building general area monitors (two
| each on the 4 foot-6 inch level and 24 foot-6 inch level), waste

disposal building solid waste storage area, auxiliary building sample
| room, fuel building pipe rack, fuel building spent fuel cask area,
' RHR cubicle normal range monitors (one in each cubicle), containment

incore instrumentation thimble area, and the fuel building new fuel

| pool monitor.

i Amendment 3 12.3-17 August 1983'
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12.3.4.4.3 Group 3 Area Monitors

The following area monitors have a range of 0.01 mR/h to 1.0X103
mR/h: the service building laboratory, main control room, service
building decontamination area, condensate demineralizer area, and
the regenerant evaporator area monitors.

12.3.4.4.4 Group 4 Area Monitors

These monitors are high range post accident devices which fulfill the
requirements of Regulatory Guide 1.97, Rev. 2. Compliance with this
regulatory guide is described in a separate report as discussed in
Section 1.7.4. They have a range of 0.1 R/h to 105 R/h. Each
monitor microprocessor has a plug-in receptacle for a portable
indication and control (PIC) unit. They are as follows: the RHR
cubicle high range monitors (one in each cubicle), fuel building
transfer canal, personnel access hatch, equipment access hatch,
auxiliary building penetration area, containment purge penetration

t area, RSS cubicles (one in each cubicle), turbine pump steam supply
'

penetration, main steam valve building penetration areas (two),
hydrogen recombiner building (one in each cubicle, one in the sample
room, and one in the control area), and the auxiliary building motor
control center areas (three).

These monitors are powered through inverted normal de power471.20
(Section 8.3.2.1.1).

,

12.3.4.4.5 Airborne Radioactivity Monitoring

The process and effluent radiation monitoring system described in
Section 11.5 includes normal range particulate ar.d gas monitors.
Their purpose is to monitor airborne radioactivity in areas that may
be occupied by plant personnel and to facilitate finding radioactive
leaks. These monitors sample air from the reactor containment, the
ESF building, the control room, and from locations in the reactor
plant heating and ventilation system upstream of the ventilation vent
monitor. They are capable of detecting airborne activated corrosion
products and. fission products at levels well below the maximum
permissible concentrations (HPCs) of 10CFR20; i.e., 10-10 pCi/cc for
I-131. equivalent.

471.19
Both the particulate and gas detector channels of these monitors are
provided with an " alert level" alarm, in addition to the "high"
alarm, with setpoints established by operating personnel to allow
observation of increases in airborne radioactivity. These monitors
are polled , continually by the radiation monitoring computer system.
Once elevated readings are noticed, personnel with portable air
samplers can easily determine which area, associated with the
ventilation straam with high radioactivity, contains the cource of
the problem.

Suspected high activity areas are located in accordance with
Millstone Station Procedures covering the following:

Amendment 3 12.3-18 August 1983
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Radiological surveys

Noble gas exposure 471,19

Continuous air monitor operation and interpretation

Health physics surveys

12.3.5 References for Section 12.3

NUREG-75/087, USMRC. Standard Review Plan, Revision 1.

Regulatory Guide 1.52, USNRC. Design. Testing, and Maintenance
Criteria for Post Accident Engineered-Safety-Feature Atmosphere
Cleanup System Air Filtration and Adsorption Units of Light-
Water-Cooled Nuclear Power Plants, Revision 2.

Regulatory Guide 1.69, USNRC. Concrete Radiation Shields for Nuclear
Power Plants.

Regulatory Guide 1.70, USNRC. Standard Format and Contents of Safety
Analysis Reports for Nuclear Power Plants, Revision 3.

Regulatory Guide 1.97, USNRC. Instrumentation for Light-Water-Cooled
Nuclear Power Plant to Assess Plant and Environs Conditions During
and Following an Accident, Revision 2. (Compliance provided in a
separate report, Section 1.7.4.)

Regulatory Guide 8.8, USNRC. Information Relevant to Ensuring that
Occupational Radiation Exposures at Nuclear Power Stations will be as
Low as is Reasonably Achievable, Revision 4.

Stone & Webster Engineering Corporation (SWEC) 1975. Radiation
Shielding Design and Analysis Approach for Light Water Reactor Power
Plants, RP-8A, May 1975.

Amendment 3 12.3-19 August 1983



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

MNPS-3 FSAR

TABt.E 12.3-2

RADIATION MONITORING SYSTEM - AREA RADIATION DETECTOR LOCATION

Ma rk Number fia m_g Buildina Elevation Rance (mR/h) Detector Tvoo

3RMS-RE01 Sigma Herueling Machine Containment 51' 4" 1 mR/h-1.0E+05mR/h Camma Sc i nt i l la t i on ( 1 )

3RMS-RE02 Fuel T ransfer Tube Containment 51' 14 " I mR/h-1.0E+05mR/h Camma M:inti l lation (1)
3RMS-RE03 i nco re inst. Transfer Area Containment 24' 6" 1 mR/h-1.0E+05mR/h Gamma Scintil lation ( 1)
3RMS"RE04 Conta inment High Range Internal Containment 51' 4" 1 R/h-1.0E+07R/h f on Chamber (5)
3RMS"RE05 Containment High Range Internal Containment 51' 4" 1 R/h-1.0E+07R/h lon Chamber (5)
3RMS-RE06 Decontamination Area Fuel 21 ' 6" 0.1 mR/h-1.0E+04mR/h Gamma Scintillation (2)4

4

3RMS-RE07 Ca I i b ra t ion Room Aux i i la ry 66' 6" 0.I mR/h-1.OE+01mR/h Gamma Scintiilation (2)4

3RMS-RE08 Spent Fuel Pit Bridge /Holst fuel 52' 4" 0.1 mR/h-1.0E+0famR/h Gamma Scinti l lation (2)
3RMS-RE09 Auxi l ia ry Bldg Genera l (A) Aux i l i a ry 18' 6" 0.1 mR/h-1.0E+04mR/h Gamma Scintillation (2)
3RMS-RE10 Auxi l ia ry Bldg Genera l (B) Aux i l ia ry 4' 6" 0.1 mR/h-1.0E+04mR/h Gamma Scintillation (2)
3RMS-RE11 Aux i l ia ry B ldg Gene ra l (C) Aux i l i a ry 4' 6" 0.1 mR/h-1.0E+014mR/h Gamma Scintillation (2'
3RMS-RE12 Auxi l ia ry Bldg Genera l (D) Auxiliary 2 14 ' 6" 0.1 mR/h-1.0E+0lmR/h Gamma Scititillation (?)i

3RMS-RE13 Auxi l ia ry Oldg Gene ra l (E) Auxiliary 24' 6" 0.1 mR/h-1.0E+01mR/h Gamma Scintillation (2) 471.204

3RMS-RE14 Auxi lia ry Bldg Genera l (F) Auxiliary 24' 6" 0.1 mR/h-1.OE+0limR/h Gamma Scintillation (2)
3RMS-RE15 Auxilia ry Bldg Genera l (G) Aux i l ia ry 43' 6" 0.1 mR/h-1.0E+0famR/h Gamma Scintillation (2)
3RMS-RE16 Auxi lia ry Bldg Genera l (H) Aux i l ia ry 43' 6" 0.1 mH/h-1.0E+01mR/h Gamma Scintillation (2)4

1' 6" 0.1 mR/h-1.0E+01mR/h Gam:Pa Scintillation (2)3RMS-RE17 Waste Disposal Bldg (A) Waste Disp. 4 4

3RMS-RE18 Waste Disposal Bldg (B) Waste Disp. 4' 6" 0.1 mR/u-1.0E+0famR/h Camma Scinti l lation (2)
3RMS-RE19 Solid Waste Storage Area Waste Disp. 24' 6" 0.1 mR/h-1.0E+0lmR/h Gamma Scintillation (2)i

3RMS-RE20 Sample Room Aux i l ia ry 43' 6" 0.1 mR/h-1.0E+01mR/h Gamma Scintillation (2)4

3RMS-RE21 Labo ra to ry Se rv ice 2 14 ' 6" 0.01 mR/h-1.0E+03mR/h Gamma Scintillation (3)
3RMS-RE22 Control Room Controi 4T' 6" 0.01 mR/h-1.0E+03mR/h Gamma Scintillation (3)
3RMS-RE23 Equipment Decon. Area Se rvice 21 ' 6" 0.01 mR/h-1.OE+03mR/h Ganma Scintillation (3)4

Amendment 3 1 cT 3 August 1983
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TABLE 12.3-2 (Cont)

Mark Number Name Buildina Elevation Ranae imR/h) Petector Typ_e

3RMS-RE24 Waste Disposal Bldg (C) Waste Disp. 21 ' 6" O.1 mR/h-1.0E+0lmR/h Gamma Scintillation (2)4 4

3RMS-RE25 Waste Disposal Bldg (D) Waste Disp. 24' 6" 0.1 mR/h-1.0E+01mR/h Camma Scintillation (2)4

3RMS*RE26 RHR Cubicle "A" High Range ESF 4' 6" 0.1 R/h-1.0E+05R/h Gamma Scintillation (4)
3RMS*RE27 RHR Cubicle "B" High Range ESF 4' 6" 0.1 R/h-1.OE+05R/h Gamma Scintillation (4)
3RMS-RE28 fuel Building Pipe Rack fuel 11' 0" 0.1 mR/h-1.0E+0lmR/h Gamma Scintillation (2)4

3RMS-RE29 Spent fuel Cask Area Fuel 52' 4" 0.1 mR/h-1.0E+04mR/h Gamma Scinti l lation (2)
|

| 3RMS*RE30 Fuel Transfer Cana l Fuel 52' 4" 0.1 R/h-1.0E+05R/h Gamma Scintillation (4)
i

3RMS-RE31 Fuel Transfer Tube Containment 24' 6" 1.0 mR/h-1.UE+05mR/h Gamma Scintillation (1)
3RMS-RE32 Conta inment Ai r Compressor Containment 24' 6" 1.0 mR/h-1.OE+05mR/h Gamma Scintillation (1)
3RMS-RE33 RHR Cubicle "A" Normal Range ESF 4' 6" 0.1 mR/h-1.0E+01mR/h Gamma Scintillation (2)4

3RMS-RE34 RHR Cubicle "B" Normal Range ESF 4' 6" 0.1 mR/h-1.0E+0lmR/h Gamma Scintillation (2)i

3RMS-RE35 incore Inst. Thimble Area Con ta i nmen t 3' B" 0.1 mR/h-1.0E+01mR/h Gamma Scintillation (2)4

3RMS-RE36 fuel Pool Monitor fuel 52' 4" 0.1 mR/h-1.0E+0limR/h Gamma Scintillation (2)
3RMS-RE37 Condensate Demineral izer Cond. Polishing 18 ' 6" 0.01 mR/hel.0E+03mR/h Gamma Scintil la tion ( 3)4

471.20I 3RMS-RE38 Regeneration Area Cond. Polish 38' 6" 0.01 mR/h-1.0E+03mR/h Gamma Sc i nt i l l a t ion ( 3 )

3RMS*RE39 Personnel Access Hatch Aux i l i a ry 24' 6" 0.1 R/h-1.0E+05R/h Gamma Scintillation (4)
3RMS*RE40 Equipment Access Hatch HRB 52' #4 " 0.1 R/h-1.0E+05R/h Gamma Scintillation (4)
3RMS*RE41 Fuel Drop Monitor Containment 51' 4" 0.1 R/h-1.0E+05R/h lon Chamber (5)

1 3RMS*RE42 fuel Drop Monitor Containment 51' 4" G.1 R/h-1.0E+05R/h lon Chamber (5)
3hMS*RE43 Auxiliary Bldg Penetration Auxiliary 4' 6" 0.1 R/h-1.OE+05R/h Gamma Scintillation (4)
3RMS*RE1844 Containment Purge Penetration Auxi l i a ry 66' 6" 0.1 R/h-1.0E+05R/h Ga mma Sc i n t i l l a t ion ( 4 )

3RMS*REl5 RSS Cubicle "A" ESF -10' 0" 0.1 R/h-1.0E+05R/h Gamma Scintillation (8 )4 4

3RMS*REl6 RSS Cubicle "B" ESF ~10' 0" 0.1 R/h-1.0E+05R/h Gamma Scintillation (1 )4 4,

3 RMS* R E14 7 Turbine Pump Steam Supply ESF 21' 6" 0.1 R/h-1.0E+05R/h Gamma Scint illation (4)

a
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TABLE 12.3-2 (Cont)

Mark Number Name Buildina Elevation Ranae (mR/h) Detector lype

3RMS*RE48 MS/reedwater Penetrations MSVB 49' 0" 0.1 R/h-1.0E+05R/h Camma Sc i nt i l l a t ion ( 4 )

3RMS*RE49 MS/Feedwater Penetrations MSVB 49' 0" 0.1 R/h-1.0E+05R/h Camma Sc i n t i l l a t ion ( 4 )
;

3RMS*RE50 Recombiner Cubicle "A" HRB 24' 6" 0.1 R/h-1.0E+05R/h Gamma Scintillation (4)

3RMS*RE51 Recombiner Cubicle "B" HRB 24' 6" 0.1 R/h-1.0E+05R/h Camma Scintillation (4)

3RMS*RES2 Recombiner Control Room HRB 24' 6" 0.1 R/h-1.0E+05R/h Gamma Scintillation (4)

3RMS*RE53 Recombiner Sample Room HRB 24' 6" 0.1 R/h-1.0E+05R/h Gamma Scintillation (4)

{ 3RMS*RE54 Mo to r Cont ro l Cente r "A" Auxi l ia ry 24' 6" 0.1 R/h-1.0E+05R/h Cavsa Scintillation (4) 471.20

i 3RMS*RE55 Motor Control Cente r "B" Aux i l ia ry 43' 6" 0.1 R/h-1.0E+05R/h Ca mma Sc i nt i l la t i on ( 4 )

; 3RMS*RE56 Motor Control Cente r "C" - Aux i l i a ry 24' 6" 0.1 R/h-1.0E+05R/h Camma Scintillation (4)

I
NOTES:

1. Group 1 Area Monitors (Section 12.3.4.4.1)
i

2. Group 2 Area Monitors (Section 12.3.4.4.2)
;

3. Group 3 Area Monitors (Section 12.3.4.4.3)

4. Group 4 Area Monitors (Section 12.3.4.4.4)

5. Class 1E Area Monitors (Section 12.3.4.3)

i

,

i

1

:
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station supervisors and health physics personntl. Entry to and exit, ,,,

from the RCA will be through designated Access CptD 1, Points only.g '
k7 ' , - . . . - ,

,,, ,
~

'

A portal monitor and/or,frisker may be located.3t each control point' ' v
,

to prevent the spread of radioactive contamination to 7.h'e areas''
, ,

outside the RCA. . Performance and other requi:-ments for personnelJZ ' u
monitoring equipmen h will , follow the guidan'ct;C of ~ applicable # ~ 1 ''

'

Regulatory Guides. hat the discrQioit of_ the htalth physics /C(
supervisor,apersonnelmonitororfris,keKpill'be'placedinspecific y 'p ,
areas at the station 'A)e re contaminationger the potential for ys

,.

n ~.~_
_

?,''

contamination may be present. *-~ . , .,
. u,, y.

Any areas where. radioactive materials and radia' tion may result in -

ge#els discu'ssed y n 10CFR20, odoses in excess of'.the permiss'ibly l /
Section 20.105 will be_surveye4 'clas,,sified, andsconspicuously posted >

with the appropriate' radiation caution signs, labels, and signals in I
accordance with_ 10CFR20, Sections 20.203 ,6,nd 20.204, except~ as

471.25 described below. ? -? q- .

.4 ya
. ,

Administrative and. physice.1 security measures ( 11 be employed to
prevent unauthorized entry of personnel into any h(9h radiat' ion

,

Each high radiation area in which the inten"sity"of' radiation -areas.
is greater than 100 mrem /hr but less than 1000 mrem /hr shall be
barricaded and conspibuously. posted as Ahigh radi.ation area, and ,

entrance thereto shall'he controlled by requirings 1ssuance of a '.471*25 g
Radiation Work Permit. Health Physics personne1 or personnel- Q ,.

escorted by Healt.h' Physj.cs personnel shall be exempt' from, the; p Py 4, ~ Q
,

issuance requirement during the performance of 'thgtt~ assigned , ,s

duties, provided they comply i

protection'roceduresforentryintohigh)Afth.apMove'd
radiation protection

,

p 31iation y eayf- .
radiation ' ~

~ . -. ,

Any individualorgroupofindividualspermittedtfentersu$hareas h,,i

q s

shall be provided with or accompanied by oneNy t fore of ght c , a"
,-(?% is- f- -following: {

. g

- -

,.
.. s

.,

a. A radiation monitoringdevicewhicip.c'onlinuousl(sindicayes '

the radiation dose rate in the area. _ -5
' 'N ' ' , ;,f

, n. y,-- -- -s

radiation monitoring device whic [chntirticusN integra,tes y y'"b. A 7the radiation dose rate in the area and alarms when a prpses
integrated dose is received. Entr;r into :tuch areas 'vith *-

this monitoring device may be rqdraf ter3he dose Pate level 7
in the area has been established and.p-inonnel have been
made knowledgeable of them. . t % .-

,

y x. m ~,, , ,. g. ,
'

c. An individual qualified in radiation protget1% procenures

| who is equipped with a radiation dose . rate 'rionitoring's

| device. This individual shall be responsible fob proVlding
hndpositive control over the activities'within the area

shall perform periodic radiation surveillance at $he
frequency specified in the Pgdiat' ion Work ., PerMt. $The"
surveillance frequency shall~ #e established,by the Health' s.
Physics Supervisor.

. V (* s t
'.' - N,

'' * -
. 1 , n

,

$$ "
1
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These requirements shall also apply to each high radiation area in
which the intensity of radiation is greater than 1000 mrem /hr. In
addition, locked doors shall be provided to prevent unauthorized
entry into such areas and the keys shall be maintained under the
administrative control of the Shift Supervisor on duty and/or the
Health Physics Supervisor.

Traffic patterns will normally discourage or prevent access to
radiation or potential radiation areas. Warning signs, audible and
visible indicators, barricades, or locked doors will be employed to
protect personnel from access to high radiation areas that may exist
temporarily or semi-permanently as a result of unit operations and
maintenance.

Health physics services and facilities are developed to provide all;
'

workers the necessary protection against radioactive contamination.
The health physics facilities are located in the service building at
elevation 24 feet-6 inches (Figure 12.5-1).c

*

Administrative health physics activities will be centered around the
: health physics office. Standard office equipment, equipment storage

areas, records storage, and some personnel dosimetry equipment are,-

'
among the items to be included in the health physics office.

, '~
;< Personnel decontamination supplies and equipment will be stored in
' - the health physics decontamination facility. This room contains
7', 3 stainless steel showers and sinks, with drains directed to the
'* *

~ ' ~~
wastewater treatment system (Section 9.2.3). A low-background count
laboratory is used for counting and/or identifying radioactivity in

," airborne and liquid samples in conformance with 10CFR20,
Section 20.201 and General Design Criterion 64. The chemistry
laboratory will be used to perform chemical and elemental analyses of'

environmental effluents. All sinh and floor drains in this room are<-
,

~
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2. Ensure that proper protective measures are taken to safely
perform the required tasks in the area and to maintain
occupational radiation exposure as low as reasonably
achievable

3. Provide a mechanism for individuals to acknowledge their
understanding of the radiation conditions, the protective
and safety equipment and measures required, and the
willingness to follow the requirements designated on the RWP

4. Provide a system for recording the sources (station systems
and components), job types and functions, and personnel
categories where exposures occur

RWP's are issued for routine and nonroutine activities performed in
contaminated areas, airborne radioactivity areas, and for all
activities that require entrance into high radiation areas as defined
in 10CFR20, Section 20.202. RWP's will also be issued prior to
maintenance or inspection of contaminated or radioactive equipment
with removable contamination in excess of 1,000 dpm/100 cm2 beta-
gamma and/or 100 dpm/100 cm2 alpha, radiation dose rates in excess of
100 mrem /hr or where a whole body exposure of 100 mrem within a week
on the performance or duration of a specific job is likely. RWP's
are also required prior to entrance into the reactor containment of
any unit and in any posted neutron radiation area where neutron
radiation exists.

Under limited situations and at the discretion of the health physics
supervisor / designee, continuous health physics personnel coverage may
be substituted for an RWP, such as an emergency which threatens
personnel or plant safety.

471.25 Stay-time will be determined such that occupational exposures will be
in accordance with the provisions of 10CFR20, Sections 20.101,
20.102, and 20.103.

Prior to entrance into an RWP area. a survey will be performed to
determine the radiological conditions of the area.

Health physics personnel will routinely survey selected areas of the
station to assess and control exposure to radiation and radioactive
materials in accordance with 10CFR20, Section 20.102 and 20.401.
Depending on the type of survey required and anticipated types and
levels of radioactivity, various portable instruments and techniques
will be used to perform these surveys. Results of all surveys are
recorded and kept on file at the health physics office on a short-
term basis. If necessary, survey sheets may be posted. Permanent
storage is provided by forwarding records to the nuclear records
facility. Reporting practices for all normal and accident conditions

Amendment 3 12.5-8 August 1983
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will comply with the regulations set forth in 10CFR 20,
Section 20.401, 20.403, and 20.405.

Area surveys are performed at scheduled frequencies, based on
location, radiation levels, station status, and occupancy. All area
survey readings are recorded and filed as required by 10CFR 20,
Section 20.401 and Regulatory Guide B.2, Revision O. Caution
placards, describing the radiological conditions, will be posted to
comply with the requirements of 10CFR 20, Section 20.203.

Surveys for contamination will be used to assess containment of
radioactive materials and the need for decontamination of an area.
Contamination will be measured at selected locations throughout the
station, where the potential for the spread of contamination exists.
Contamination surveys will be made using the " smear" or " swipe"
technique, or by using an appropriate portable instrument. Scheduled
frequencies will be based on location, radiation levels, station
status and occupancy, or as required by actual operating conditions,
and as directed by the health physics supervisor / designee.
Contamination surveys will also be performed on personnel, equipment,
and in uncontrolled areas to ensure that radiological control methods
are adequate. Personnel, equipment, and material leaving
contaminated areas will be monitored to prevent the spread of
contamination into clean areas. Areas, equipment, and personnel that
may be contaminated with radioactive material will be decontaminated
using effective methods and techniques, meeting the requirements set
forth in Regulatory Guide 8.8, Revision 3.

Levels of contamination will also be used to judge the potential for
'

airborne radioactive material and the need for monitoring air.

It is management's intent to control airborne radioactivity levels as
effectively as practicable by proper preventive measures, engineering
controls, and good housekeeping techniques. In the event of a
radioactive airborne problem, every effort will be made to promptly
assess the situation. Section 12.3.4 provides information on the
installed airborne radioactivity monitoring instrumentation.

Control of airborne radioactivity levels will be assured through the
use of the station's heating, ventilation, and air-conditioning
(HVAC) systems and portable air movers and filters. The HVAC systems

'

provide controlled air movement and filtration capability for those
areas with a high potential for airborne radioactivity problems. As
required, special control techniques will be used to minimize
airborne exposure arising from special work projects. Respiratory
protection equipment will be available for use in those situations
where airborne radioactivity hazards exist and where other control

1 measures are inadequate at the location and time.

The special control techniques used to minimize airborne exposure
include decontamination of the component or area prior to performing 471.26
work, keeping work surfaces damp while work is in progress, and using
tents or glove bags in conjunction with appropriate, filtered
ventilation systems.

|
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Techniques for obtaining breathing ::one air samples are grab samples
taken within 10 to 12 inches of the worker's head and/or igel air
samplers.

Some conditions which require special air sampling include lifting
the reactor vessel head, venting a contaminated system, and working
on an open contaminated system.

In regard to reporting pract' ices' for airborne contamination surveys,
Health Physics supervision is notified when airborne concentrations
read 25 percent of MPC and the area is posted.

All airborne contamination survey sheets are reviewed by Health
Physics supervision and filed.

The air sampling program provides information on the potential
inhalation of radoactive material by workers. The information will
be used to determine what remedial action or protective measures such
as respirators, glove boxes, or engineering controls are necessary to
protect the worker. Air samples will be taken for all work on
systems which have the potential for release of airborne
radioactivity. Surveys will be performed on a routine basis,
depending on location, station status, and occupancy. In addition,
survey will be performed whenever work is required on a known or
potentially contaminated system that must be opened to the working
environment or whenever welding, burning, or grinding is performed on
a known or potentially contaminated system.

Surveys will also be performed whenever the continuous air monitor
indicates an airborne problem and prior to containment entry.
Additional surveys will be performed as deemed necessary by the
health physics supervisor / designee.i

'

Prior to issuance and use of respiratory protection equipment, each
individual must have satisfactorily completed the following:

. 1. A satisfactory medical evaluation to ensure that the
'

individual is medically fit to use respiratory protection
' devices

2. Training for the device to be used

3. A fit test (face sealing devices only) using the sodium
chloride aerosol test booth or equivalent test

4. A whole bod-f count (radioactive atmospheres only - keep)

The air sampling program meets the recommendations and provisions of
10CFR 20, S9ction 20.103, Regulatory Guide 8.15, Revision 0, and
NUREG-0041.

Special procedures will be implemented to control the handling or
movement of material within and from radiation or controlled access
areas, such as the shipment and receipt of radioactive materials.

Amendment 3 12.5-10 August 1983
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These procedures comply with the regulations stipulated in 49CFR, 70
and 71, and 10CFR20.205.

As previously discur. sed in this section, all permanent and temporary
personnel required to work in restricted areas will receive a TLD and
direct-reading pocket ion chamber to monitor personnel exposure.
Exposure records are filed and retained for each individual in
accordance with the recommendations of Regulatory Guides 8.2,
Revision 0 and 8.7, Revision 0, and as required by 10CFR 20,
Section 20-407. Any reports of overexposures and excessive levels
and concentrations will coinply with the regulations of 10CFR 20,
Sections 20.403 and 20.405. Reports of personnel monitoring upon
termination of employment or work will comply with the regulations of
10CFR 20, Section 20.408. Reports of theft lor loss of licensed
material will be issued in accordance with the regulations required
by 10CFR 20, Section 20.402.

The bioassay program at the Millstone Point Nuclear Power Station
follows the guidance of Regulatory Guides 8.9, Revision 0 and 8.26,

.
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Revision 2 and meets the requirements of 10CFR 20, Section 20.103.
The bicassay program includes:

1. Determination of the conditons under which bioassays should
be required

2. Selection of measurement techniques, measurement frequency,
and program participants

3. Action points and actions to be taken based on measurement
results

4. Interpretation of measurement results in terms of location
of radioactive material in the body, the quantity present,
the rate of elimination, and the resulting dose commitment.

A whole-body counter is located at the station as needed for in vivo
measurement of station personnel, visitors, or support personnel.
The whole-body counter will provide preliminary background
information, periodic evaluation, and emergency capability for
detecting internal exposure conditions. Assessment of internal
radiation exposure for station perosnnel who regularly enter the RCA
will be performed at least annually.

Under certain circumstances, a special assessment of internal
radiation exposure of an individual may be performed for:

1. Work having a high hazard of radioactive contamination
intake, especially jobs involving exposure to radioactive
iodine

2. Incidents involving contamination around the nose or mouth

3. Accidents involving a potential intake. Excreta samples
from suspected individuals may be sent to a qualified
laboratory for analysis.

All records and reporting of personnel radiation doses will meet the
provisions of Regulatory Guides 8.2, Revision 0; 8.7, Revision 0; and
10CFR 20, Sections 20.401, 20.403, 20.405, 20.407, and 20,408.

Training of operations, maintenance, and technical services personnel
in radiation protection principles and procedures will take place
prior to the initial unit operation. New employees, contractors, and
other supporting personnel will be given orientation training at the
beginning of their work assignments.

All permanent station personnel who are required to work in the RCA
will be required to successfully complete basic training courses,
lectures, and practical exercises to demonstrate their proficiency
and competence.

The health physics training program will maintain the proficiency of
employees through training and periodic retraining lectures and 471.27

Amendment 3 12.5-11 August 1983
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exercises. Additional training will be given for specific jobs which
require added radiation protection.

The health physics training program and the associated written and
practical tests will be designed to meet the objectives specified in
Regulatory Guide 8.27, Revision 0. Tests will be designed to do the

f 11 "I"9'471.27

1. Measure the individual's ability to understand and cope with
radiation hasards that may be encountered on the job.

2. Stress the importance of being prepared for work in
restricted areas.

3. Assess the individual's knowledge of and attitude toward his
or her rights and obligations as a worker from the stand-
point of radiation protection.

4. Reinforce the key points of the training.

The content of the health physics related training program will meet
the intent of Regulatory Guide 8.27, Revision 0; Regulatory
Guide 8.13, Revision 1; Regulatory Guide 8.29, Revision 0; and NUREG-
0731.

The program content is detailed in Section 13.2, Training Program.
Details of the Emergency Plan which meet the intent of NUREG-0731,
dated 1980, are given in Section 13.3, Emergency Planning.

Audits will be performed on all radiation protection procedures
including those such as emergency procedures and instrument storage,
calibration, and maintenance procedures, in addition to the
procedures specifically required by Regulatory Guide 1.33. Revision
2.

.
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4. Safety /first aid Training Department personnel

5. Security Training Department personnel

6. Station emergency plan Training Department personn61

7. Quality assurance /
Quality control Training Department personnel

8. Hazardous waste Training Department personnel

In addition, all utility and contractor personnel must attend the
Health Physics training prior to working without a Health Physics
trained escort in station radiological areas. A quiz will be471.27

| administered at the conclusion of the Health Physics training to
ensure that the pertinent points of the respective lessons were
understood. All station employees will receive training / retraining
in the above listed topics, except employee indoctrination, once per
calendar year. This program is presently in effect.

As a minimum, the following subjects will be covered:

1. Employee Indoctrination

a. Company policies
b. Grievance procedure
c. Pay
d. Vacation, holidays, and absence from work
e. Life and medical insurance

2. Health Physics

a. Radiation, radiation units, and basic radiation
concepts

b. Radiation protection techniques
c. Biological effects of radiation

471.27 d. Measurement of radiation
e. Use of protective clothing and equipment
f. Station and federal rules and regulations
g. Emergency planning
h. ALARA program - concepts and methods
1. Respiratory protection
j. Prenatal radiation exposure risk (Regulatory

Guide 8.13, Revision 1, Prenatal Radiation Exposure)
k. Risks from occupational radiation exposure (presented

both orally and in written form to all radiation
workers)

3. Fire Safety

a. How to report a fire
b. Action following announcement of an in-plant fire

Amendment 3 13.2-2 August 1983.
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14.2.7.4 Regulatory Guide 1.37, Revision 0 Quality Assurance 640.1
-

Requirements for Cleaning of Fluid Systems and Associated
Components of Water-cooled Nuclear Power Plants

The Millstone 3 initial test program will conform to the intent of
Regulatory Guide 1.37.

*

14.2.7.5 Regulatory Guide 1.41, Revision 0 - Preoperational Testing
of Redundant Onsite Electrical Power Systems to Verify

; Proper Load Group Assignments

For position on Regulatory Guide 1.41, see FSAR Secticn 1.8.

14.2.7.6 Regulatory Guide 1.52, Revision 2 - Design, Testing, and
Maintenance Criteria for Post Accident Engineered Safety
Feature Atmosphere Cleanup System Air Filtration and
Adsorption Units of Light-Water-Cooled Nuclear Power Plants

For position on Regulatory Guide 1.52, see FSAR Section 1.8.

14.2.7.7 Regulatory Guide 1.68, Revision 2 - Initial Test Programs
for Water-Cooled Nuclear Power Plants

The Millstone 3 initial test program will conform to Regulatory
Guide 1.68, except as specified in this section:

1. Appendix A, Section Sq is not applicable. Millstone 3 does
not have a failed fuel detection system.;

2. During power escalation, testing will be conducted at the
30-percent power level instead of at the 25-percent power
level. Westinghouse supplied plants have generic data for
the 30-percent level which they do not have at the
25-percent level (Section C.8; Appendix A, Section 5).

3. The MSIV closure test will be performed at less than
20-percent power to demonstrate the prcper dynamic response
of the plant and to verify proper integrated operation of
plant equipment. Plant response to a full power trip will
be verified by the generator trip at 100-percent power.
Closure of the MSIVs at 100-percent pcuer would not provide
any additional information significant enough to warrant
subjecting the plant to such a severe thermal transient
(Appendix A, Section 5.m.m).

4. The loss of feedwater heaters test will not be performed.
Since plant response to load swings and large load
reductions is demonstrated in other tests, there is no need
to subject the plant to this additional transient
(Appendix A, Section 5.k.k).

5. Millstone 3 does not have a partial scram feature
(Appendix A, Section 5.j).

Amendment 3 14.2-17 August 1983
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14.2.7.8 Regulatory Guide 1.68.2, Revision 1 - Initial Startup Test
Program to Demonstrate Remote Shutdown capability for
Water-Cooled Nuclear Power Plants

The Millstone 3 initial test program will conform to the intent of
Regulatory Guide 1.68.2.

640.1
14.2.7.9 Regulatory Guide 1.68.3, Revision 0 - Preoperational

Testing of Instrument and Control Air Systems

The Millstone 3 initial startup test program will conform to the
intent of Regulatory Guide 1.68.3 with the exceptions and
clarifications as specified in this section.

1. The Millstone 3 instrument air system is non-safety
related; all valves are designed to fail in the fail-safe
position upon loss of instrument air. Safety grade cold
shutdown can be achieved without the use of instrument air.
Therefore, a complete loss of instrument air test shall be
conducted at near normal operating conditions to verify the
acceptability of emergency response procedures and system
response. Valves shall be individually tested during
component testing to verify that the valve responds safely,
as designed, to postulated failure modes of the supply
system. (Section C.8).

14.2.7.10 Regulatory Guide 1.72, Revision 1 - Spray Pond Piping Made
From Fiberglass-Reinforced Thermosetting Resin 640.1

For postion on Regulatory Guide 1.72, see FSAR Section 1.8.

14.2.7.11 Regdlatory Guide 1.79, Revision 1 - Preoperational Testing
of Emergen;y Core Cooling Systems for Pressurized Water
Reactors

The Millstone 3 initial test program will conform to the intent of
Regulatory Guide 1.79, except as specified in this section.

1. The accumulator isolation valves will be cycled at maximum
differential pressure using the normal power supply only.
The valve operational capability is independent of the
power source (Section C.1.c.(2)).

2. The verification of containment sump vortex control will be
done by means of a model test, in which all combinations of
pump operation will be tested. In situ testings will be
designed to verify flow paths and individual pump
operations (Section C.1.b.(2)).

3. The high pressure safety injection system flow test, at hot
eperating conditions, will be manually initiated to provide
better control in avoiding the potential for thermal shock
damage. The capability of high pressure safety injection

. to deliver coo 3ing water, as required, under accident

Amendment 3 14.2-19 August 1983
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i

,

conditions will be verified by analysis based on as-built
HPSI pump and system head-capacity curves; however, the
operability of the check valves will be demonstrated by
testing. Power system response to a safety injection
signal will be verified during other testing

(Section c.1.a.(2)).;

| 640.1 14.2.7.12 Regulatory Guide 1.95, Revision 1 - Protection of Nuclear
i Power Plant Control Room Operators against an Accidental

Chlorine Release
i

The Millstone 3 initial test program will conform to the intent of
Regulatory Guide 1.95 test requirements.

640.1 14.2.7.13 Regulatory Guide 1.108, Revision 1 - Periodic Testing of

j Diesel Generator Units Used as Onsite Electric Power
Systems at Nuclear Power Plants

i

For position on Regulatory Guide 1.108, see FSAR Section 1.8.e

i

640.1 14.2.7.14 Reguletory Guide 1.116, Revision 0-R - Quality Assurance
Requirements for Installation, Inspection, and Testing of
Mechanical Equipment and Systems

4

The Millstone 3 initial test program will conform to the intent of

; Regulatory Guide 1.116.
.,

I 14.2.7.15 Regulatory Guide 1.128, Revision 1 - Installation Design640.1
i and Installation of Large Lead Storage Batteries for

| Nuclear Power Plants

|, The Millstone 3 initial test program will conform to the intent of

; Regulatory Guide 1.128.
i.
,

| 14.2.7.16 Regulatory Guide 1.140, Revision 1 - Design, Testing, and
! 640.1 Maintenance Criteria for Normal Ventilation Exhaust ' System
| Air Filtration and Absorption Units for Light-Water-Cooled

Nuclear Power Plants,

i

; The Millstone 3 initial test program will conform to the intent of

| Regulatory Guide 1.140.
1

I
i 14.2.8 Utilization of Reactor Operating and Testing Experience in

Development of Test Program
i

The Hillstone 3 test program will utilize information gained from
'

operating and testing experience at similar nuclear plants to provide
guidance in developing test procedures and schedules and to alert,

personnel to potential problem areas.'

I
|

The Millstone 3 Superintendent will designate individuals on the
; plant staff to review pertinent industry literature, such as NRC IE

bulletins, circulars and information letters, vendor information
notices and applicable event reports from other facilities.

:
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4

i Commitments resulting from this review will be tracked to ensure
incorporation into plant procedures or design.
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TABLE 15.0-8

POTENTIAL OFFSITE DOSES DUE TO ACCIDENTS

Dose (Rem) - 2 Hr Exclusion Dose (Rem) - Low Population
Postu la ted FSAR Area Bounda rv (524 m) Zone (3862 ml
Accident Section Thyroid Ga mma_ h Lhyro i d Gamma Beta

Main Steam Line Break 15.1.5

a) Case I: MSLB 8.3E+00 1.0E-01* 4.7E-02 6.6E-01 9.6E-03 4.4E-03with 1% Failed Fuel
3-26h) Case 11: MSLB with 2.1E+00 2.7E-03 1.0E-03 1.4E-01 1.2E-04 7.3E-05

concu rrent iodine
spike

Lccked Rotor Accident 15.3.3 2.9E+00 1.6E-01 7.9E-02 1.9E+00 3.1E-02 1.4E-02
Rrd Ejection Accident 15.4.8

a) Prima ry Side 1.2E+01 2.7E-01 1.3E-01 7.5E-01 3.tE-02 1.2E-02
b) Secondary Side 1.7E-01 2.1E-02 1.7E-02 9.1E-03 1.1E-03 9.3E-04

Szall Line LOCA 15.6.2 3.8E+00 3.3E-02 9.6E-03 ** ** **
cutside containment

Steam Cenerator 15.6.3
Tube Rupture

a) Preaccident lodine 2.1E+00 1.9E-02 9.6E-03 2.5E-01 1.2E-03 5.7E-04
Spike

b) Concurrent iodine 2.9E-01 1.8E-02 8.9E-03 7.4E-02 1.1E-03 5.3E-04
spike

LOCA 15.6.5 2.4E+02 1.7E+01 9.1E+00 1.6E+01 1.6E+00 7.3E-01
Waste Gas System 15.7.1 0.0E+00 2.2E-01 1.7E-01 " " **
Fa i lu re 460.11

RIdioactive Liquid 15.7.2 4.3E-01 4.7E-04 2.5E-04 ** ** **
W:ste System Leak or
Failure ( Atmospheric
italea se)

Fuel Handling Accident 15.7.4 7.6E+00 5.9E-01 6.8E-01 ** ** **

Spent Fuel Cask Drop 15.7.5 *** *** *** *** *** ***

NOTES:

* 1.0E-01 = 1.0 x 10
** 2 Hours nf relcase or less; a 30-day dose is not applicable.
### Not applicable - see Sections 15.7.5.2 and 15.7.5.3.

Amendment 3 1 of 1 August 1983
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1
15.7 RADIOACTIVE RELEASE FROM A SUBSYSTEM OR COMPONENT '

| Events which may result in a radioactive release from a subsystem or
! component are as follows:

1. Radioactive gasetus vaste system failure (Section 15.7.1) |4

2. Radioactive liquid waste system failure (Section 15.7.2)

3. Liquid tank failures (Section 15.7.3)
,

4. Fuel-handling accidents (Section 15.7.4)

5. Spent fuel cask drop accidents (Section 15.7.5)

Items 1, 2, and 3 are classified as ANS Condition III events. Item 4
is classified as ANS Condition IV event. Item 5 is not assigned an

! ANS classification. Section 15.0.1 defines the ANS conditions.

15.7.1 Radioactive Gaseous Waste System Failure

15.7.1.1 Identification.of Causes and Accident Description

A gaseous waste system failure is postulated to produce a unique
unplanned release by a pathway not normally used for planned releases
and requiring a reasonable time to detect and take remedial action to2

"

terminate the release. An inadvertant bypass of the process gas
charcoal bed adsorbers with continued normal operation of the gaseous
waste system for one hour is assumed. This source is then assumed to

,

j be continually released to the auxiliary building, and then directly
to the environment without holdup.

460.11 i

I The gaseous waste system design, described in Section 11.3, precludes
the single failure of an active component from causing this event,
but it is postulated as the design basis accident as prescribed by
Branch Technical Position ETSB 11-5. For this event to occur the two
manual bypass valves must fail or be improperly aligned, and the
piping system downstream of the adsorbers must experience a passive
failure to result in a release directly into the auxiliary building.

,

j The process gas charcoal bed adsorber tanks are designed in
accordance with ASME III, Class 3, and have a 335 psig design
pressure. Because the process gas charcoal bed adsorber normal,

internal pressure is approximately 1 psig, a gross rupture of the
tanks is not considered credible.

Radiation monitors are provided for the ventilation system in order
to detect the release of noble gases to the environs from the 480 Il

building sentilation system.

However, no credit is taken for normal operating plant systems,
instrumentation or controls, nor operation of any engineered safety
feature systems to mitigate the consequences of this event.

1

| Amendment 3 15.7-1 August 1983
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An additional single failure of an active component is not considered
430.11 because more than one failure is assumed to occur during the event.

15.7.1.2 Analysis of Effects and Consequences

Normally, all noncondensable gases are removed from the reactor
coolant letdown stream in the degasifier. For this analysis it is
assumed that the activity released following the bypass of process
gas charcoal bed adsorbers consists of noble gas activities
discharged from the degasifier for 60 minutes and released without

43011 benefit of delay in charcoal beds. It is also assumed that a
fraction of the noble gases adsorbed in the charcoal beds is
released. The fractions released were calculated using the model
developed for the Fast Flux Test Facility (Underhill). Table 15.7-2
lists the following:

1. Maximum radioisotcpe inventory in the process gas charcoal '
bed adsorbers and associated piping

2. Fraction of the charcoal bed radioisotope inventory released,

430.11 3. Sixty-minute discharge from the degasifier

4. Total radioisotope release.

430.11
gives the assumptions used for analyzing the postulatedTable 15.7-3

bypass of the process gas charcoal bed adsorbers.

15.7.1.3 Radiological Consequences

The radiological consequences of bypassing the charcoal bed adsorbers
430.11 are presented in Table 15.0-8 based on the design release assumptions

' I in Table 15.7-3, the releases in Table 15.7-2, the dose methodology
in Appendix 15A, and the X /Q values in Table 15.0-11.

15.7.1.4 Conclusions
i

This event will not cause a condition IV event. The radiological
consequences are well within the guidelines of 10CFR100.

|

Amendment 3 15.7-2 August 1983
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TABLE 15.7-1

This table has been deleted,
,

|

1 !

;

;
i

,

f

f

I

,

!
I

l
,

|
t
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TABLE 15.7-2

RADIOISOTOPE RELEASES FROM THE PROCESS GAS CHARCOAL BED
ADSORBER AND ASSOCIATED PIPING

Design
; Discharge Inventory
' from the in the Fraction Total i

degasifier Charcoal Released Release !
Isotope (Ci) Bed (Ci) from Bed (Ci) j

|
Kr-83m 7.65E+00* 2.06E+01 1.000 2.83E+01*
Kr-85m 2.93E+01 1.86E+02 0.998 2.15E+02.

Kr-85 5.88E-01 8.64E+01 0.109 1.00E+01

'.
Kr-87 2.11E+01 3.84E+01 1.000 5.95E+01
Kr- 98 5.76E+01 2.32E+02 1.000 2.90E+02'

1.94E+00 ;460.11- Kr-8- 1.80E+00 1.38E-01 1.000
'

i Xe-131m 1.91E-01 7.91E+01 0.095 7.69E+00 '
I

Xe-133m 1.04E+01 8.15E+02 0.410 3.44E+02'

Xe-133 4.48E+02 8.27E+04 0.202 1.72E+04
Xe-135m 2.96E+01 7.39E+00 1.000 2.70E+01'

Xe-135 8.74E+01 1.16E+03 1.000 1.25E+03
| Xe-137 2.84E+00 2.62E-01 1.000 3.10E+00

Xe-138 1.02E+01 3.4SE+00 1.000 1,37E+01

j NOT3:
i

* 7.65E+00 = 7.65 x 10*

;

i
|

|

,

I
|

!
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TABLE 15.7-3

ASSUMPTIONS USED FOR THE PROCESS GAS CHARCOAL 460.1 1
BED AD30RBER BYPASS ANALYSIS *

Expected Design
Release Release

Power (MWt) 3,636 3,636

Fraction of fuel with defects 0.0012 0.01

Lecdown flow to degasifier (gpm) 75 75

Reactor coolant activity Ta.Ae 11.1-2 Table 11.1-2-

Charcoal bed adsorber holdup time
Kr (days) 6.1 6.1 46011
Xe (days) 142 142

.

Frection of noble gas released
from bed Table 15.7-2 Table 15.7-2

Duration of release (min) 60 60 460,11

NOTE:

* The bypass of the process gas charcoal bed adsorbers releases the
gaseous activity discharged from the degasifier for 60 minutes and 460.11
a fraction of the activity on the beds.

!

I

:

1
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NRC Letter: January 31, 1983

Question No. Q471.9 (Section 11.3.2)

Provide a tabulation' showing the concentrations of airborne radioactiva
material, by radionuclide, expected during normal and anticipated
operational occurrences for equipment cubicles, corridors, and areas
normally cccupied by operating personnel.

Response

Refer to revised FSAR Section 12.3.3 for the response to this question.

Revision 1 Q471.9-1 August 1983
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280.25

Smoke venting is accomplished through the ventilation purge system.

POSITION

(b) "For cable spreading rooms that do not provide
divisional cable separation of a (3), in addition to
meeting (a)(1), (2). (4), and (5) above, the following
should also be provided:

(1) Divisional cable separation should meet the
guidelines of Regulatory Guide 1.75, ' Physical
Independence of Electric Systems'

(2) All cabling should be covered with a suitable fire
retardant coating

(3) As an alternate to (a)(1) above, automatically
initiated gas systems (Halon or CO ) may be used2
for primary fire suppression, provided a fixed
water system is used as a backup

(4) Plants that cannot meet the guidelines of
Regulatory Guide 1.75, in addition to meeting
(a)(1), (2), (4), and (5) above, an auxiliary
shutdown system with all cabling independent of
the cable spreading room should be provided

RESPONSE

The alternate is not applicable to the Millstone 3 design.

POSITION

4. Plant Computer Room

" Safety related computers should be separated from other
areas of the plant by barriers having a minimum three-hour
fire resistant rating. Automatic fire detection should be
provided to alarm and annunciate in the control room and
alarm locally. Manual hose stations and portable water and
halon fire extinguishers should be provided."

RESPONSE

The computer system is r.o t safety related. A Halon suppression
system will be installed below floor. Automatic fire detection will
be installed. Portable fire extinguishers are located strategically;
hose station fire protection are available from adjacent areas.

POSITION

5. Switchgear Rooms

"Switchgear rooms should be separated from the remainder of
the plant by minimum three hour rated fire barriers to the
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extent practicable. Automatic fire detection should alarm
and annunciate in the control room and alarm locally. Fire
hose stations and portable extinguishers should be readily
available.

" Acceptable protection for cables that pass through the
switchgear room is automatic water or gas agent suppression.
Such automatic suppression must consider preventing
unacceptable damage to electrical equipment and possible
necessary containment of agent following discharge."

RESPONSE

Switchgear rooms are separated from the remainder of the plant by
3-hour-rated fire barriers. An automatic low pressure CO fire* 2

I extinguishing system is prcvided. Fire detection systems alarm and
annunciate in the control room and locally. Manual hose stations
from adjacent areas are available as backup.

POSITION

6. Remote Safety Related Panels

"The general area housing remote safety related panels
should be provided with automatic fire detectors that alarm
locally and alarm and annunciate in the control room.
Combustible materials should be controlled and limited to
those required for operation. Portable extinguishers and
manual hose stations should be provided."

RESPONSE

General areas have been provided with automatic fire detectors that
alarm locally and annunciate in the control room. Portable fire
extinguishers and hose stations are available for use from an
adjacent area.

POSITION

7. Station Battery Rooms

" Battery rooms should be protected against fire explosions.
Battery rooms should be separated from each other and other
areas of the plant by barriers having a minimum fire rating
of three-hours inclusive of all penetrations and openings.
(See NFPA 69, ' Standard on Explosion Prevention Systems.')
Ventilation systems in the battery rooms should be capable
of maintaining the hydrogen concentration well below
2 volume.
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