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SACRAMENTO MUNICIPAL UTILITY DUSTRICY PO Box 16830, Sacramento CA SEELZ 1RO 916 aky 2211
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AGM/NUC 91-092

June 13, 1991

U. S. Nuclear Regulator Commission
Attn: Document Control Desk
Washington, DC 20555

Docket No. 50-312

Rancho Seco Nuclear Generating Station

License No. DPR-54

UPDATED SAFETY ANALYSIS REPORT (USAR) AMENDMENT 8

Reference: J. Larkin (NRC) to D. Keuter (SMUD) letter dated April 26, 1990,
Exemption to 10 CFR 50.71 Related to Submittal of Revised USAR for
Rancho Seco (TAC No. 75068)

Attention: Seymour Welss

Pursuant to 10 CFR §0.71(e) and 10 CFR 50.4(b)(6), the Sacramento Municipal
Utility District (SMUD) hereby submits the original and 10 copies of USAR
Amendment 8 for Rancho Seco. This USAR Amendment 8 submittal 1s made in
accordance with the referenced letter, which states, "Subsequent USAR updates will
be submitted no less frequently than annualiy from June 22, 1990."

USAR Amendment 8 reflects plant changes made since the last USAR amendment through
at least December 31, 1990. Plant changes made pursuant to 10 CFR 50.59 have been
previously reported monthly as required by Rancho Seco Technical Specification
6.9.3, Monthly Report.

USAR Amendment 8 consists of three parts. Part 1 is the page by page Removal/
Insertion instructions for the USAR pages changed in Amendment 8. Part 2 is the
List Of Effective Pages updated through Amendment 8., Part 3 containg the changed
USAR pages that make up Amendment 8 to the Rancho Seco USAR.

Members of your staff with questions requiring additional information or
clarification may contact Jerry Delezenski at (916) 452-3211, extension 4914,
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

RANCHO SECO
NUCLEAR GENERATING STATION

UPDATED SAFETY ANALYSIS REPORT

AMENDMENT 8

JUNE 1991



PART 1

USAR Amendment B Removal/Insertion Instruction:t



RANCHO SECO NUCLEAR GENERATING STATION
UPDATED SAFETY ANALYSIS REPORT

The foIlouin? information is furnished as a guide for the insertion of new pages for
Amendment 8 into the Updated Safety Analysis Report for the Rancho Seco Nuclear
Generating Station. New pages should be ‘iserted as listed below. Retain these
instructions in the front of Volume I as a record of changes.

Discard Q)¢ Page Insert New Page
e AFront/back) e AFront/Back)
List of Effective Pages
172 1/2

through through

47/blank 47/blank
USAR Volumes Table of Contents
avit/Zxviid xvit/xvitd
Chapter 1
Figure 1.1-3 Figure 1.1-3
Figure 1.1-6 Figure 1.1-6
1.2=111.2+2 1.2=1/1.2-2
1.8=3/1.5+4 1.5-3/1.5-4
1.6=1/1.6=2 1.6=-1/1,6-2
1.6-5/1.6-6 1.6-5/1.6-6
1.6-7/1.6-8 1.6=7/1.6-8
Chapter 2
2.2-5/2.2-6 2.2-8/2.2-6
Chapter 4
4.2-41/74.2-42 4.2-41/4.2-42
Chapter 7
7.4<1/7.4-1a 7.4-1/7.4-1a
7.4-7/7.4-8 7.4-7/7.4-8
7.4<9/7.4-10 7.4-9/7.4-10
7.4-11/7,.4-12 7.4<11/blank
7.4513/Blank @ casese=s
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Discard O1d Page

(Front/Back)

Chapter 8

8.2-1/8.2-2
8.2-5/8.2-6
8.2-7/8.2-8

Gevit/9-viid
S-xi/blank
Figure 9.7-1 (Sheet 1 of §)
9!9-1/9-9-2
through

9.9-9/9.9-10
Figure 9.9-1 (Sheet 1 of 9)
through
Figure 9.9-1 (Sheet 9 of 9)
Figure 9.9-2 (Sheet 1 of 3)
through
Figure 9.9-2 (Sheet 3 of 3) (Deleted)
Figure 9.10-1 (Sheet 13 of 13)

-

Chapter 11

11.2-9/blank
Table 11.5-4 (Sheet 3 of 4)/
(Sheet 4 of 4)

Chapter 12

12-1/12-14
12.1-1712.1-2

through
12.1-5/blank
Figure 12.1-.
Figure 12.1-2
12.2-1/12.2-2

through
12.2-5/12.2-6
12.3-1/blank
12.5-1/12.5-2

Insert New Page
FRRURRERRE— {2 ¢ 1) 74 -7 14 & N ——
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through
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9-vit/9-viti

9-xi/blank

Figure 9.7-1 (Sheet 1 of §)
9.9-1/9.9-2

9.9-7/9.9-8

-

through

e

........

--------

Figure 9.10-1 (Sheet 13 of 13)

Figure 10.2-2 (Sheet 2A of 3)

11.2-9/blank
Table 11.5-4 (Sheet 3 of 4)/
(Sheet 4 of 4)

12-1/12-14
12,1-1/12.1-2

through
12.1-5/blank
Figure 12.1-1
Figure 12.1-2
12.2-1/12.2-2

12.2-5/12.2-6
12.3-1/blank
12.5-1/12.5-2

through

Amendment #8



Piscard Old Page Insert New Page
o SEront/Back) _ . AEroOnt/Back)

Appendix 2B
28-9/blank 28-9/blank

Amendment #8



PART 2

List Of Effective Pages Through USAR Amendment 8



: LISY OF EFFECTIVE PAGES

Page or Table/fFigure No.

' Volume 1 Title Page
) Mattimoe Letter
| !
11
111
iv
v
vi
vii
viig
i
¥
i
it
xiid
riv
XV
wvi
wvid
xviti
wlx
¥
xx i
xx i
xxiid
xxiy
X¥V
Section 1 tab
1-1
=11
1-111
-1y
: lay
1=vi
1-vit
| 1-viiy
1=1x
1-x
T=x14
T<xii
Section 1.1 tab
1.
Fig.
|
|

T — — —— —

i nd ab o
Lo 4 b
T

lssue

Original
Driginal
Amendment
Origina)
Original
Original
Amendment
'7!‘ ' g ‘ nLa ‘
Amendment
Amendment
Amendment
Amendment
Original
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Original
Original
Original
Original
Original
Original
Original
Amendment
Original
Amendment
Amendment
Original
Amendment
Original
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
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P e or Table/Figure No.
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Issue

Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Original
Amendment
Amendment
Amendment
Amendment
Original
Amendment
Amendment
Original
Original
Original
Original
Original
Original
Original
Amendment
Original
Originai
Original
Original
Amendment
Amendment
Original
Amendment
Original
Original
Origina!
Original
Original
Original
Original
Amendment
Amendment
Original
Original
Amendment
Original
Original
Original
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Docket No. §0-312
June 1991
Amendment 8

Page or Table/Figure No. Issve

1.4-20 Original
1.4-21 Original
1.4.22 Original
1.4-23 Amendment &
1.4.24 Original
| 1.4-25 Original
1.4-26 Original
1.4-27 Origina!
1.4.28 Original
1.4-29 Original
1.4-30 Original
1.4-31 Original
1.4-32 Amendment |
1.4-33 Amendment |
1.4-34 Original
Section 1.5 tab Original
1.5-1 Amendment 6
1.5-2 Amendment 6
1.5-3 Amendment 8
1.5-4 Amendment 8
1.5-§ Amendment 6
1.5-6 Amendment 6
1.5-7 Original
1.5-8 Original
1.5-9 Original
1.5-10 Original
1.5-11 Amendment |
1.5-12 Amendment 6
1.5-13 Amendment 6
1.5-14 Amendment 6
1.5-15 Amendment 6
1.5-16 Original
1.5-17 Original
1.5-18 ‘ Original
1.5-19 Original
1.5.20 Amendment 6
1.5-21 Amendment 6
1.5-22 Original
| 1.5-23 Original
| 1.5-24 Amendment 6
| 1.5-25% Original
; 1.5-26 Original
| 1.5-27 Amendment 5
| 1.5-28 Original
| 1.5-29 Amendment
| 1.5-30 Amendment 6
| 1.5-31 Original
1.5-32 Original
1.5-33 Amendment 5
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Docket No. 50.312
June 199)
. Amendment B

Page or Table/Figure No, Issue

Amendment 4
Original
Amendment 8
Original
Orfginal
Original
Original
Original
Original
Original
Original
Amendment 1
Original
Original
Original
Original
Original
Original
Original
Original
Original
.3 tab Original
Original
Original
Original
Original
Original
Original
Original
Original
Original
Original
Amendment 3
Original
Original
Original
Original
Original
-2 Original
Section 2.4 tab Original
4. Original
4-2 Original
4-3 Original
4-4 Original
4.5 Original
4-6 Original
4.7 Original
.4-8 Original
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Docket No. 50-312

June 1991
Amendment 8
Page or Table/Figure No. Issue
2.4-9 Original
.40 Original
2.4-1) Original
Fig. 2.4+ Original
2.4-2 Original
2.4-3 Original
2.4-4 Original
2.4-5 Original
2.4-6 Original
2.4-7 Origina)
Z.4-8 Original
2.4-9 Original
2.8-10 Original
2.4-11 Original
2.4-12 Driginal
2.4-13 Original
2.4-14 Original
2.4-15 Original
Section 2.5 tab Origina)
2.5+1 Original
Section 2.6 tab Original
2.6-1 Original
Section 2.7 tab Original
2.7-1 Original
Section 2.8 tab Original
2.8-1 Amendment 7
Section 2.9 tab Driginal
2.9-1 Original
Volume 11 Title Page Original
Section 3 tab Original
3-1 Amendment 4
3-11 Original
3-111 Amendment 4
3-1v Amendment 4
3-v Amendment 4
3-vi Original
Section 3.1 tab Original
3.1-1 Amendment 2
3.1-2 Amendment 4
3.1-3 Original
3.1-4 Arcidment 4
3.1-5 (riginai
3.1-6 0, 1g1na)
3.1.7 Ame vdment 2
Section 3,2 tab Original
3.2-1 Amendment 4
3.2.2 Amendment 4




Page or Table/figure No.
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Amendment
Amendment
Amendment
Amendment
Amendment
Original
Original
Amendment
Amendment
Original
Amendment
Original
Amendment
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Amendment
Original
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Amendment
Original
Original
Original
Original
Original
Original
Amendment
Amendment
Original
Original
Amendment
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Amendment
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June 146)
Amendment R



o e

3.2-47
3.2-48
3.2-49
3.2-50
3-2'5]
3.2-52
3.2-53
3.2-54
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Page or Table/Figure No.

Issue

Original
Original
Original
Original
Original
Original
Original
Amendment
Original
Original
Amendment
Amendment
Amendment
Original
Amendment
Original
Amendment
Original
Original
Original
Original
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Original
Original
Original
Amendment
Original
Original
Original
Original
Amendment
Original
Orviginal
Original
Original
Original
Original
Original
Original
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Docket No. 50-31¢
June 1991
Amerdment B

Page or Table/Figure No. Issue

Flg. 3.2-19 Original
Section 3.3 tab Original
3-1 Original
. 3-2 Amendment
. 3-2a Amendment
=3 Original
3-4 Amendment
3.5 Amendment
. 3-6 Amendment
3-7

3-8

3-9

P

Amendment

Amendment
- Amendment

n 3.4 tab Original
- Ameridment

wr
o
0
-
.

|

2 Amendment
-3 Amendmen*

4

5

L ) WO W L W W W D W

Amendment
Amen :nt
Section 4 tab Origioal
4-1 Amendment
4.11 Amendment
4-111 Amendment
4-\v Amendment
4.y Amendment
4-vi Original
4-vii Original
4-viid Amendment
Section 4.1 tab Original
Amendment
Original
Amendment
Amendment
Amendment
Original
Original
Original
Original
Original
Original
Original
Amendment
Amendment
Amendment
Amendment
=162 Amendment
=17 Amendment
.1-18 Amendment
1-19 Original
. 1-20 Original
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Docket No. 50-312
June 199)
Amendment B

Page o 1able/Figure No. Issue
4.1-2) Amendment §
4 1-21a Amendment 5
4.1-.22 Amendment 6

Section 4.2 tab Original
4.2-1 Original
4.2-2 Amendment 6
4.2-3 Original
4.2-4 Amendment §
4. 2-4a Amendment 7
4.2-5 Amendment 5
4.2-6 Amendment 4
4.2-7 Amendment 6
4.2-8 Amendment 6
4.2-9 Original
4.2-10 Original
4.2-11 ] Original
4.2-12 Amendment 7
4.2-13 Amendment §
4.2-14 Original
4.2-15 Original
4.2-16 Amendment §
4.2-17 Amendment 7
4.2-18 Amendment 7
4.2-19 Amendment 7
4.2-20 Amendmet 7
4.2-2 Original
4 .2-22 Original
4.2-13 Original
4.2-24 Original
4.2-25 Original
4 .2-26 Original
4.2-27 Amendment 7
4.2-28 Amendment 7
4.2-29 Original
4.2-39 Amendment |
4.2-31 Amendment 6
4.2-32 Amendmant 6
4.2-33 Amendment 6
4.2-33a Amendment §
4.2-34 Original
4.2-35 Amendment &
4.2-36 Amendment 6
4.2-%7 Original
4.2-38 Original
4.2-39 Original
4.2-40 Amendment |
4.2-41 Amendment 2
4.2-42 Amendment B
4. 2-42a Amendment 6
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.3=24
.3-24a
. 3-25
.3-26
. 3=27
3-2
.3-29
. 3-30
.3-30a
. 3-30b
. 3-31
.3-32
.3-33
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Volum title page
Section § tab
51
5-11

5-111

S5-1v
S-v
5-vi
S-via
S5-vit
f-viti
§-1x
B X
S-x1
S-xii
B-xiit

Issue

Amendment
Amendment
Original

Original

Original

Original

Original

Amendment
Amendment
Amendment
Amendment
Original

Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Original

Original

Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Original

Original

Amendment
Original

Original

Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment
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Docket No. 50-312
June 1991
Amendment B

Page or Table/Figure No. Issue

Section 5.2 tab Original
5.2-1 Original
5.2-2 Original
5.2-3 Original
5.2-4 Original
5.2-5 Original
5.2-6 Original
5.2-7 Amendment 5
5.2-8 Original
5.2-9 Amendment 5
5.2-10 Amendment S
5.2-11 Amendment S
5.2-12 Original
5.2-13 Original
5.2-14 Original
5.2-15 Original
5.2-16 Original
5.2-17 Original
5.2-18 Original
5.2-19 Amendment 7
5.2-20 Amendment 7
5.2-21 Original
5.2-22 Amendment 7
5.2-23 Original
5.2-24 Amendment 7
5.2-25 Original
5.2-26 Original
5.2-27 Original
5.2-28 Original
5.2-29 Original
5.2-30 Original
5.2-31 Original
5.2-32 Original
5.2-33 Original
5.2-34 Original
5.2-35 Original
5.2-36 Original
§.2-37 Original
5.2-38 Original
5.2-39 Amendment 2
5.2-40 Amendment 4
5.2~80a Amendment 2
5.2-40b Amendment 5
5.2-4] Amendment 2
5.2-41a Amendment 2
5.2-42 Amendment 6
5.2-43 Amendment 7
5.2-43a Amendment 7
5.2-44 Amendment 6
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Docket No, 50-312

June 19961
Amendment A
Page or Table/Figure No, Issve
5.2-45 Amendment 7
5.2-46 Original
5.2-47 Original
5..-48 Original
5.2-49 Original
5.2-50 Original
5.2-51 Original
§.2-52 Original
5.2-53 Original
5.2-54 Original
5.2~55 Original
5.2-56 Original
$.2-57 Origina)
5.2-58 Amendment 7
5.2-59 Amendment 6
5.2-60 Amendment 6
5.2-61 Amendment 6
5.2-61a Amendment 6
5.2-62 Amendment 6
5.2-63 Original
5.2-64 Original
5.2-65 Original
5.2-66 Original
Fig. 5.2-1 Sh. 1 Original
§.2-1 Sh. 2 Original
§.2-1 Sh, 3 Original
5.2-2 Sh. 1 Original
5.2-2 Sh. 2 Original
5.2-3 Original
5.2-4 Original
5.2-5 Sh. | Original
5.2-5 Sh. 2 Origina)
5.2-5 Sh. 3 Original
5.2-5 Sh. ¢ Original
5.2-5 Sh. § Original
5.2-5 Sh. 6 Original
5.2-5 Sh. 7 Original
5.2-5 Sh. 8 Original
5.2-5 Sh. 9 Original
5.2-6 Sh. 1 Original
$.2-6 Sh. 2 Original
5.2-6 Sh. 3 Origina)l
5.2-6 5h. 4 Original
5.2-€ Sh. § Original
5.2-6 Sh, 6 Original
5.2-6 Sh. 7 Original
5.2-6 Sh. 8 Original
5.2-6 Sh. 9 Original

15



Docket No. 50-312
June 199)
Amendment B

Page or Table/Figure No, 1ssue

Sh. 10 Original

Sh. 11 Original

Sh. 12 Original

Sh. 13 Original

Sh. 14 Original

Sh, 15 Origiral

Sh. 16 Original

Sh. 17 Origina)l

Sh. 18 Original

Sh. 19 Original

Sh. 20 Original

Original

Original

Original

0 Original

| Original

2 Original

2-13 Original

2~14 Original

2=15 Original

2=16 Original

.2=17 Sh. Original

.2=17 Sh. 2 Original

Original

2=-19 Original

.2-20 Original
.2=21 Sh, Amendment
2=21 Sh, 2 Amendment 6

2=22 Original

n 5.3 tab Original

Original

Original

Original

Original

tab Original
Amendment
Amendment

Original

Original

Original

Original

.5 tab Original

Original

Original
Amendment
Amendment
Amendment
Amendment
Amendment
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Page or Table/tigure No.

.5-8
.5-9
.§-10
5-11
.§-12
.5-13
.5-14
.5-15%
.5-16
§=17
5.6 tab

Secti ﬁ
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.6-14
.6-158
6-16
6-17
E-18
6-19
. 65=20
6-21
6-22
6-23
6-24
.6-25
626
.6.27
.6-28
.6-29
Fig. 5.6-1
Section 5.7 tab
§.7-1
Section 5.8 tab
5.8-1
Section 6 tab
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Issve

Amendment
Amendment
Amendment
Amendment
Amendment
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Amendment
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Amendment
Original
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Original
Original
Original
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Original
Original
Original
Original
Original
Original
Amendment
Original
Original
Original
Original
Original
Original
Amendment
Original
Original
Original
Amendment
Amendment
Original
Original
Original
Original
Original
Original
Original
Amendment
Original
Amendment
Original
Amendment
Amendment
Amendment
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Page or Table/Figure No.
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Original

Amendment
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Original

Original

Original
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Amendment
Amendment
Original

Amendment
Original

Amendment
Amendment
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Amendment
Amendment
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Original
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Original
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Original

Original
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Docket No. §0-312
June 18§)
Amendment B

Page or Table/Figure No. Issue

Section 6.4 tab Original
Amendment
Amendment
Amendment
Amendment
Amendment
Amendment 6
Amendment 6
Amendment 6
Original
- Amendment
n 6.5 tab Original
5-1 Original
5-2 Amendment
.5-3 Original
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1.2 DESIGN HIGHLIGHTS
1.2.1 SITE CHARACTERISTICS

The 2,480-acrc site 1s characterized by a 2,100-foot minimum exclusion radius:
fsolation from population centers; sound foundation for structures; abundant
supply of makeup water for cooling towers, ample supply of emergency power;
and favorable conditions of meteorology, seismology, and hydrology.

1.2.2 PORER LEVEL

The design and license power level for the reactor core 15 2,772 MWt and all
physics and core thermal hydraulics information in tiis report is based on
that power level. An additiona) 16 MWt s available to the cycle from the
contribution of the reactor coolant pumps, resulting in a gross electrical
output of 963 MWe.

1.2.3 PEAK SPECIFIC POWER LEVEL

The peak specific power level in the fuel for operation at 2,772 MWt results
in a maximum thermal output of 19.03 kW per foot of fuel rod. This value is
comparable with other reactors of this size and therefore does not represent
an extrapolation of technology.

1.2.4 REACTOR BUTLDING

The Reactor Bullding 1¢ a leaktight structure capable of conta‘ning the design
base accident (DBA) defined in Chapter 14,

The prestressed, post-tensioned concrete Reactor Building 1s similar to the
containment buildings for the Turkey Point Plant {Docke* No. 50-250 and 251),
the Oconee Station (Docket No. 50-269, 270 and 287) and the Palisades Station
(Docket No. 50-255) The Rancho Seco safety features systems are similar to
those for these plants and present neither uncommoi solutions to enygineering
problems nor significant extrapolations in technology.

1.2.5 SAFETY FEATURES

The safety features provided for Rancho Seco Nuclear Generating Station have |
sufficient redundancy of component and power sources that under conditions of

the worst postulated loss of coolant accident, the system can maintain

integrity of the Reactor Building and keep exposure of the public below the

limits of 10 CFR 100.

The safety features provided for this plant are as follows:
A. High pressure injection prevents uncovering of the core for small
coolant piping leaks at high pressure and delays uncovering of the
core for intermediate =ized )eaks.

8. The core flooding system automatically floods the core when reactor
conlant system pressure reaches approximately 600 psig.

1.2+
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B Low pressure injection cools the core when reactor coolant pressure
reaches 200 psig after a loss-of-coolant accident

D. The Reactor Building spray system sprays borated water (containing a
solution of sodium hydroxide) into the Reactor Building atmosphere to
remove fodine and provide a redundant system for Reactor Building
cooling.

E. The Reactor Building emergency coolers act as a heat sink to cool the
building atmosphere under the conditions of a loss-of-coolant
accident. Two of the four omcr?oncy coolers contain activated
charcoal filters to provide additional iodine removal capability.

F, The Reactor Building icolation system provides automatic isolation of
all Reactor Building penetrations not required to 1imit the
consequences of an accident,

1.2.6 ELECTRICAL SYSTEMS AND EMERGENCY POMWER
Rancho Seco has the following sources of electric power:

A. Four 220/230-kV transmission 1ines; one from Hedge, one from Elk
Grove, any two from Pocket.

B. Two 220/230-kV transmission 1ines from Bellota switchyard.

C. Four quick-starting auxiliary diesel gen2rator units connected to the
nuclear service buses. The nameplate rating of the GEA and GEB
auxiliary generators 1s 2,750 kW each at 0.8 power factor. The name-
plate rating of the GEA-2 and GEB-2 aux1l1ar{ enerators s 3,500 kKW
each at 0.8 power factor with a maximum “qualified load" of 3,300 kNW.

D. Four batteries for the safety features actuation and reactor
protection systems and four batteries for additional safety related
loads.

£. Five batteries for the plant auxiliaries.

Plant electrical systems consist of multiple redundant buses and bus ties
supplying all power, instrumentation, and controls. The safety features
systems are supplied from separate nuclear service power buses, each of which
can be supplied from the 220/230-kV switchyard (startup transformer) or the
auxiliary diese)l generators The station electrical systems are designed to
provide reliable power for plant and personnel safety under all modes of
operation and shutdown.

1.2.7 SEISMIC DESIGN QUALITY ASSURANCE

The following describes the design control measures employed during plant
construction to assure that adequate seismic input (including the necessary
feedback from structural and system dynamic analyses) was specified to vendors
of purchased Seismic Category | components and equipment.

1.2-2
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The plant fire protection features include:

automatic water fire suppression systems,

automatic carbon dioxide fire suppression systems,

fire detection and alarm systems,

rmanual fire-fighting equipment,

fire barriers,

separation of equipment and cables for post-fire safe shutdown,
emergency lighting for post-fire safe shutdown, and
communications support for post-fire safe shutdown.

A detalled description of the plant fire suppression and detection systems is
included in the Fire Protection Plan. Emergency 1ighting and communications
are described in USAR Sections 9.9.2 and 9.9.3, respertively.

Rupture or inadvertent actuation of fire suppression systems will not
significantly impair the operation of any safety related equipment.
Inadvertent operation of the carbon dioxide systems will not prevent the
operation of any safety related equipment. Inadvertent operation of a section
of a wet-pipe sprinkler system is not expected to result in safety equipment
impairment, primarily because these systems are excluded from rooms containing
electrical switchgear or safety system pumps or motors. In those cases where
water suppression is provided in areas containing safety equipment, that
equipment is adeguately protected to function properly while exposed to water.
or inadvertent operation is precluded by use of a preaction system, Areas
protected by water suppression systems are reviewed to ensure adequate
drainage is provided for fire water.

]1.5-4
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1.6 COMPARISON WITH SAFETY GUIDES
Rancho Seco was originally dosi?ned to meet the Safety Guides which are the |

equivalent of NRC Regulatory Guides 1.1 through 1.21.

1.6.1 SAFETY GUIDE 1 - NET POSITIVE SUCTION HEAD FOR EMERGENCY CORE COOLING
AND CONTAINMENT HEAT REMOVAL SYSTEM PUMPS

A prime consideration in the design of the emergency core cooling system and
Reactor Building heat removal system is relfable operation under the various
possible post-accident conditions. Appropriately conservative assumptions
were made so that proper performance of these systems would be independent of
a calculated Increase in Reactor Building pressure caused by postulated
loss-of-coolant accidents.

Calculations of avallable NPSH assumed: (1) no increase in Reactor Buliding
pressure from that present prior to postulated loss-of-coolant accident; (2) a
pumped fluid temperature corresponding to saturation conditions for the
pressure in the Reactor Building, and (3) no build-up of water above the level
of the Reactor Building emergency sump follou1n? the ln?oct1on of water from
the borated water storage tank. These calculations indicate that there 1s
sufficient margin available in the NPSH for the decay heat pumps and the
Reactor Bullding spray pumps for proper performance during the recirculation
mode .

1.6.2 SAFETY GUIDE 2 - THERMAL SHOCK TO REACTOR PRESSURE VESSELS

The B&W Topical Report BAW-10018, "Analysis of the Structural Integrity of a
Reactor Vessel Subjected to Thermal Shock," has been incorporated into this
license application. This report demonstrates that the reactor vessel will
not lose 1ts integrity due to crack propagation as a result of thermal shock
caused by actuation of the ECCS following a LOCA. In addition, the design of
the reactor vessel does not preclude the use of annealing 1f required to
assure recovery of the fracture toughness properties of the vessel material,

1.6.3 SAFETY GUIDE 3 - ASSUMPTIONS USED FOR EVALUATING THE POTENTIAL
RADIOLOGICAL CONSEQUENCES OF A LOSS-OF-COOLANT ACCIDENT FOR BOILING
WATER REACTORS

Safety Guide 3 1s not applicable as Rancho Seco does not utilize a boiling |
water reactor.

1.6.4 SAFETY GUIDE 4 - ASSUMPTIONS USED FOR EVALUATING THE POTENTIAL
RADIOLOGICAL CONSEQUENCES OF A LOSS-OF-COOLANT ACCIDENT FOR PRESSURIZED
WATER REACTORS

The specific assumptions 1isted in Safety Guide & were used in the evaluation
of the environmental etfects of a maximum hypothetical acc!dent (see Section
14.3.9).

1.6.5 SAFETY GUIDE 5 - ASSUMPTIONS USED FOR EVALUATING THE POTENTIAL
CONSEQUENCES OF A STEAM LINE BREAK ACCIDENT FOR BOILING WATER REACTORS

Safety Guide 5 1s not applicable as Rancho Seco does not utilize a boiling |
water reactor,

1.6.6 SAFETY GUIDE 6 - INDEPENDENCE BETWEEN REDUNDANT STANDBY (ONSITE) POWER
SOURCES AND BETWEFN THEIR DISTRIBUTION SYSTEMS

The Rancho Seco electrical system design provides independence between
redundant auxiliary diesel standby power sources with their respective load

].6<1
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groups. The following provisions are included in the system design:

A. The electrically powered safety related loads (a-c or d-c) are
separated into two redundant load groups. Either load group can
perform the minimum safety functions.

B. Each a-¢ load group can be connected to either a preferred (offsite)
power source or to its standb¥ (onsite) pcwer source (two diese)
generators per load group). here is no automatic connection between
a standby power source and the load group of the redundant channel.

C. Each d-c load group is energized by a battery and a battery charger.
This battery/charger combination has no automatic connection to any
other redundant d-c load group. A standby battery charger is
available for each pair of redundant d-c load groups: it is connecte.
manually (see Figure 8.2-3).

D. 1. The standby power source of one nuclear service load group
cannot be automatically conrected in parallel with the standby
source of the redundant load group under any condition.

2. There are no provisions for automatically connecting one safety
related 1oad group to another load group.

3.  There are no provisions for automatically transferring loads
between redundant load groups.

£. Diesel generators are used as the standby power source for each a-c
load group (four total).

1.6.7 SAFETY GUIDE 7 - CONTROL OF COMBUSTIBLE GAS CONCENTRATIONS IN
CONTAINMENT FOLLOWING A LOSS~OF-COOLANT ACCIDENT

Compliance with Safety Guide 7 is discussed in Appendix 14C.
1.6.8 SAFETY GUIDE 8 - PERSONNEL SELECTION AND TRAINING

The SMUD organization at the Rancho Seco Nuclear Plant is well qualified in
nuclear and steam plant experience. Personnel meet the minimum ecucation and
experience per the American National Standard(s) for Selection and Training of
Nuclear Power Plant Personnel. Specific training programs for staff personnel
are outlined in Section 12.2. Retraining and replacement training and
documentation records of the qualifications, background, training and
retraining of each member of the plant organization are maintained and
followed according to the established program outlined in Section 12.2. Al
programs include or surpass requirements outlined in 10 CFR 55 or ANSI
N18.1-1971, as applicable.

1.6.9 SAFETY GUIDE 9 - SELECTION OF DIESEL GENERATOR SET CAPACITY FOR STANDBY
POWER SUPPLIES AND REGULATORY GUIDE 1.9 - SELECTION, DESIGN AND
QUALIFICATION OF DIESEL-GENERATOR UNITS AS STANDBY (ONSITE) ELECTRICAL
POWER SYSTEMS AT NUCLEAR POWER PLANTS

Ciesel generators GEA and GEB were selected and procured in accordance with
the intunt of Safety Guide 9; diesel generators GEA2 and GEBZ in accordance
with Regulatory Guide 1.9.
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reduction in the spent fuel coolant inventory under accident conditions. Thisg
design includes the following provisions:

A.

&

The spent fuel storage facilities (including the fuel storage
building, storage racks, and fuel transfer mechanism) are Selsmic
Category 1.

The capability of the spent fuel pool to withstand high winds and
high-wind generated missiles 1s presented in the discussion of the
Criteria 4, Section 1.5.4.

The Turbine Building gantry crane is electrically interlocked to
prevent movement of the trolley over the fuel storage r.(« area,.

A ventilation and filtration system is used to 1imit the potential
release of radioactive fodine and other radioactive materials (see
Section 9.7.3). The design of the ventilation and filtration system
is based on the assumption that the cladding of all the fuel rods in
one fuel assembly might be breached.

The spent fuel storage facility design is such that the fuel cask or
other heavy loads need not be moved directly over either the spent
fuel or new fuel storage areas. The fuel pool 1s designed to
withstand, without significant leakage, the impact of the fuel cask
dropped from the maximum height to which 1t can be 1ifted by the
gantry crane.

The fuel pool cannot be inadvertently drained by gravity since water
must be pumped out.

Spent fuel pool high and low level, pool high temperature, and area
high rediation indicators and alarms are provided. The high
radiation leve)l instrumentation does not actuate the ventilation
system since this system 1s designed to run continuously.

Since no significant fuel storage pool leakage is expected to result
trom the dropping of loads, from earthquakes, or from missiles
originating from high winds, the spent fuel pool makeup water system
is Selsmic Categovy I1. Makeup water is either provided by the spent
fuel coolant demineralizer pump taking suction on the borated water
storage tank (BWST) or the decay heat removal pumps which can take
suction from the BWST or the concentrated boric acid storage tank,
Demineralized water can be added from a hose station in the pool area.

Further details are provided in Sections 9.6 (spent fuel cooling system),
9.7.3 (fuel storage area ventilation system), 5.4 (fuel storage building), and
9.8 (fuel handling system). Fuel handling accidents are discussed in Section

14.3.5.

1.6.14 SAFETY GUIDE 14 - REACTOR COOLANT PUMP FLYWHEEL INTEGRITY

The discussion of reactor coolant pump flywheel integrity is included in
Chapter 4,

1.6<5
Amendment #6






R R R R R R R R TR P — —— —— — Fuss s "Hm T ‘@ ¥ s S

at all times. The common entrance located on the east side of the restricted
area will be controlled continuously. A second entrance and a rallroad gate,
located west of the site, are locked with keys administratively controlled.

Personne! entry to the site 15 controlled by numbered badges. Visitors to the
site are logged in by name, date, time, company, given a visitor's hadge and
are assigned to SMUD personnel for inplant control and surveillance. Upon
leaving the site, visitors turn in their badge and are logged out.

The Rancho Seco emergency plan is coordinated with the security plan. In tne
event of a plant emergency, security personnel hrve predesignated key roies.

Security personnel directly participate in the plant drills within the scope
of the emergency plan. This includes blocking a'' plant access, controlling
entiy of emergency vehicles and attendants as we.! *s authorized personnei ard
establishing communication and coordinating with the Emergency Coordinator.

Direct participation in Emergency Plan practices includes simulating omergency
conditions, plant sabotage, and forced entry as well as providing medical
assistance and assisting in personnel evacuation,

The Emergency Plan Coordinator can establish 'fzison with local law
enforcement agencies. In the event that the Er rgency Plan does not taxe
effect, 11aison with local law enforcement agencies 1s made directly by plant
security personnel. The Sacramento County sheriff provides assistance
including all investigations and actions necessary to eliminate the threat or
prevent any further intended damage to the plant.

Rancho Seco Operations procedures provide for routine survelllance of key
equipment during normal plant operations, Through means of check lists,
Operations personnel can determine correct valve position. Large critical
valves are equipped with motor operators to return them to their correct
position., A direct communication system between the Security Alarm Station
and the Control Room is used to report unusual circumstances. This system
supplements the plant warning alarms,

Plant security personnel use portable walkie talkies during random time
sequence patrols of boundary fences. During these site boundary patrols,
security personnel conduct routine survelllance of key plant equipment with
particular attention to their security and normal operation. Rancho Seco
security procedures outtine equipment to be routinely checked and detail the
procedure for reporting unusual circumstances.

Rancho Seco has had repeated plant reviews to assure that the design and
physical arrangement provides redundancy, independent operation, and diversity
of safety features. Protection against common mode failure provides
additional protection against industrial sabotage. In addition, access
control to reactor components, fuel storage facilities, the control room and
other vital plant components make it unlikely that overall plant safety or
integrity could be seriously threatened.

1.6-7
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Procedures have been established to of ure selection of reliable plant
personnel. Surveillance and periodic review programs provide a continuous
check on personnel performance, attitudes and behavioral patterns.

1.6.18 SAFETY GUIDE 16 - STRUCTURAL ACCEPTANCE TEST FOR CONCRETE PRIMARY
FACTOR CONTAINMENTS

The Reactor Building is complete and thus it is impossible to embed iriaxial
strain gauges in the wall. The concrete was placed prior to the publication
of Safety Guide 18.

The program that was developed for deformation measurements of the Reactor
Building during acceptance testing 1s as follows:

1. Radial measurements were taken at three locations from one buttress
to the opposite containment wall and four locations on each side
between the containment wall and the interior structure between 140°
and 320°. Three measurements were taken between 48°30' and 228°30°
between the containment walls., Four measurements were taken at
48°30' between the secondary shield wall and the containment wall
which includes the closed construction opening, and one measurement
was taken at 45 feet below the spring 1ine at 20°* and 200° between
the buttress and Reactor Building wall. See Figures 1.6-1 and 1.6-2.

2. Radia) measurements were taken at the equipment hatch as follows;
three measurements vertically above the center 1ine of the hatch and
three measurements horizontally on each side of center 1ine of the
hatch. See Figure 1.6-3.

3. Three vertical measurements were taken from the spring line, two
measurements at 48°30' and 228°30' to the base slab, one to the
elevation 60 ft. slab at 228°30'., In addition to the above one
measurement was taken from the bottom of the elevation 60 ft.; slab
to the base slab at 228°30'. See Figure 1.6-4.

4, Four vertical measurements were taken from the dome starting at 3 ft.
from the centerline of the dome and at intervals of 15 ft. on the
228°30' azimuth. See Figure 1.6-4.

The data obtained from these measurements provided correlation with the design
and satisfied the requirements of Safety Guide 18.

1.6.19 SAFETY GUIDE 19 - NONDESTRUCTIVE TESTING OF PRIMARY CONTAINMENT LINERS

Inspection and testing of the liner plate is described in Section 5.6.3.4.5.

Nondestructive testing for penetrations and flued heads is covered in Section
5.6.3.7.7. The testing procedures used at Rancho Seco required radiography of
10 percent of the liner plate seam welds as compared with the requirement of a
minimum of 2 percent radiography specified in the Safety Guide.

Leak chases, installed where seam welds will be inaccessible after
construction is complete, were coated with a leak detecting solution and

1.6-8
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TABLE 2.2-2

INSTITUTIONS WITHIN A 10-MILE RADIUS OF RANCHO SECO SITE

John Gil1 Ranch (2 private residences)

Altua Village for T.8. and alcoholic patients
(50 units]

Arcohe Union Elemantary School
Cillard Elementary School
Wilton Christian (Private)
Preston School of Industry (California You
Ione High School

Ione Elementary Srhool

M&M Preschool (lone)

Mullin's Twin Oak Rest Home
Bufkin Residential Care Home
James Board and Care Home
Dorothy Keesee Rest Home
Johnson Guest Raach

Leals Guest Home

Ione Forestry Fire Academy
Rawhide Nudist Ranch

AmCal Adult Training Center

.oority)

5 i1/2 miles
6 1/2 miles
7 miles
8 1/2 miles
8 miles
10 miles
10+ miles
10+ miles
10+ miles
8 miles
7 miles
9 miles
6 miles
10 miles
6 miles
10+ miles
8 miles
10+ miles

An update to the population study was prepared in 1979,

For this study,

counties within the 50-miie radius supplied updated 1985 population
projections to SMUD.
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TABLE 2.2-3

AREA AND POPULATION, CALIFORNIA COUNTIES, APRIL 1960 AND JULY 1970

COUNTY LAND AREA™ IN APRIL 1560+ 1970w

SOUARE MILES POPULATION DENSITY PCPULATION  DENSITY
Alameda 733 908,209 1239.0 1,073,184 140661
Alpine 723 397 0.5 “84 Q:7
Amador 593 9,950 16.5 11,821 19.9
Butte 1,663 82,030 45.3 101,569 $1.3
Calaveras 1,027 10,289 10.0 13,585 13.2
Colusa 1,153 12,075 10.5 12,430 0.8
Contra Costa T34 409,030 557.3 558,389 760.7
Del Norte 1,003 17,77 113 14,580 14.5
El Dorade 1,714 29,390 p & 43,833 25.6
Fresno 5,964 365,945 6l1.4 413,053 69.3
Glenn 1,317 17,245 13.1 17,521 13.3
Humboldt 2.873 104,852 29.4 99,692 27.9
Imperial 4,284 72,108 16.8 74,{52 17.4
Inyo 10,091 11,684 A 15,571 1.9
Kern 8,152 291,984 35.8 329,162 40.4
Kings 1,398 49,934 35.8 64,610 46.3
Lake 1,256 13,786 11.0 19,548 15.6
Lassen 4,547 13,597 3.0 14,960 3.3
Los Angeles 4,060 6,038,77 1487 .4 7,032,075 1732.90
Madera 2,144 40,468 18.9 «1,519 19.4
Marin 520 146,820 282.3 206,038 396.2
Mariposa 1,455 5,084 B 6,018 6.1
Mendocine 3,507 51,059 14.6 51,101 14.6
Marced 1,982 90,446 45.6 104,629 52.8
Modoc 4,092 8,308 2.0 7,469 1.8
Meno 3,028 2,213 0.7 4,016 1.3
Monterey 3,324 198,351 39,7 250,071 782
Napa 758 65,890 86.9 79,140 104.4
Nevada 978 20,911 21.4 26,3406 6.9

e SRR
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For the reactor coolant piping, the conditions are:
Material SA-106-GR C
Temperature 570°F, oy (570°F) « 30.425 ksi
1.0. = 28-5/8 in. max.
t « 2-1/4 in. min.
R « 15-7/16 in,
oh = oy = 30.425 (Assumed as worst case)

Rearranging the above equation and making appropriate substitutions:

Ma ot
Oh
(1.04 10)
Fig LBV BB et s Sl T
Rt ay

C =435 in.
Therefore, the critical crack length « 2C « 8.7 in.:
Reference 16 stipulates the flow stress (o*) equation is valiad if:

(K_lo)@
_“JLY?L*“- 2 5 yielding

Keaoy (5C) 1/2
Ke 230.425 5(4.35) 1/2 o142

Where:

Ke = critical stress intensity factor (ksiwTn.)
as identified in Reference 4.

Kc data for SA-106-GR C material is not available. However, reference 15
represents pipe rupture tests on SA-106-GR B material, some of which could
be classified as SA-106-GR C. The lowest KC value for the SA-106-GR B
material that could be classified as SA-106~GR C 1s 168 ksi~in.; therefore,
the equation is valid.

4.2-4}
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Reactor shutdown will be initiated within 24 hours and the reactor brought to
cold shutdown conditions within 36 hours of determining that either the total
identified or unidentified leakage rate 1imit is exceeded (see Technical
Specification 3.1.6).

The procedures used to test and calibrate the radiation monitoring systems are
described in Section 11.8.4.

The sensitivity and operability of the RCS inventory and Reactor Building sump
methods of leak detection are determined by the checks, tests, and
calibrations conducted as part of the plant preventative maintenance program.
Additionally, an artificial controlled leak can be initiated by opening an RCS
sample line for a period of time and then cross-checking this known leakage
quantity against the calculated results of an inventory check.

4.2,3.8 Vents and Drains

Modifications, including a gravity drain line from the hot leg through the
decay heat suction line to the Reactor Building sump and a 1ine between the
nigh pressure injection and pressurizer spray line, provide a single-failure-
proof means of long-term cooling after a LOCA as described in Section 6.5.2.

Vent and drain 1ines are shown on the zystem diagram, Figure 4.2-1. They are
located at the high and low points of tnhe system and provide the means for
draining, filling, and venting the heat transport loops and pressurizer. The
reactor vessel cannot be drained below the reactor outlet nozzle using these
drain lines. Each vent and drain line contains two manual valves in series.
Vent lines are routed to a header connected to the flash tank and drain lines
are routed to the reactor coolant drain tank. Remotely operable solenoid high
point vents ares located on the top of each hot leg and on the pressurizer anc
are controllied from the Contral Room (H2PS). A fused disconnect to the
neutral legs of the high point vent solenoid valve coils-ensures that the high
point vent valves will not open in case of a hot short to the control
circuitry. Control Power is provided to the valve control scheme only when
both fused disconnect switches are closed and the control room key switch for
each set of valves is turned to the ON position. The valves vent through
diffusers to the Reactor Building atmosphere, and enable non-condensible gases
to be removed for satisfactory long term core cooling. Flow detection
accelerometers are provided.

Analyses have demonstrated that a non-condensible gas bubble in the reactor
vessel can be safely removed via the hot leg high point vents; even with a
noncondensible gas bubble in the reactor vessel head, natuial circulation will
be maintained while the plant is cooled and depressurized to the Decay Heat
Removal System entry conditions. While a residual gas bubble would still
remain in the reactor vessel head following the plant cooldown, the gas bubble
would not interfere with the maintenance of core cooling and could be slowly
removed thereafter by various means. Accordingly, the NRC has granted an
exemption to the 10CFR50.44(c)(3)(111) requirement to install high point vents
for the reactor vessel head.

4.2-42
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Support instrumentation for systems represented on the control console,
including the plant computer and the vertical panels, are mounted in cabinetc
adjoining the main control area.

The TSC has facilities to support the plant management and technical personnel
who will be assigned there during an emergency and will be the primary onsite
communication center for the plant during the emergency. Data w'll be
provided in the TSC to analyze the plant steady-state and dynamic behavior
prior to and throughout the course of the accident.

The results of this analysis will be used to provide guidance to the Control
Room operating personne) in the management of abnormal conditions and in
accident mitigation. TSC personnel will also use the environmental and
radiological information available from the TSC data system to perform the
necessary functions of the EOF when this facility is not operational.

From the TSC it will be possible to monitor plant status via the computer
system, to monitor radiation via perimeter monitoring, and to determine the
initial direction of movement of any off-site release via the weteorclogical
system. Communication systems, bov hardline and radio frequency, assure that
the site will have contact with off-site groups.

7.4.2 INFORMATION DISPLAY AND CONTROL FUNCTION

The information necessary for routine monitoring of the nuclear unit and plant
is displayed on the control room consoles and panels near the operator.
Information display and control equipment frequently employed on a routine
basis, or protective equipment needed in an emergency, 1s mounted on the
consoles. Less frequently usecd equipment, such as indicators and controllers
used primarily curing startup or shutdown, s mounted on vertica! panels
facing the conscles and is visible to the operator.

A plant computer is available in the control room for alarm monitoring,
post-trip review, and seyuence of events analysis, performance monitoring, and
data logging. On-demand printout is avaiiable te the operator in addition to
the plant computer alarm logging and periodic logging of station variables.
Redundant annunciator signals are provided for most plant computer alarms.
Information displays are designed to provide the operator with sufficient
information to make proper evaluations under the full range of plant operating
conditions. The displays are arranged to facilitate evaluation and to avoid
the pussibility of confusing the operator.

A1l parameters monitored by the RPS are indicated on the system cabinets, the
control consoles, and as plant computer outputs. Instrumentation strings

7.4-1a
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Depressing a "test" pushbutton simulates operation of all alarm field
contacts connected to the looic cards nvolved. This initiates their
alarm mode, the windows will flash and the audible will sound as
described before. The "acknowledge" and “"reset" funccions will also
operate a4s described before. Testing of the annunciator system in
this manner can be done at any time and under all modes of plant
operation.

Most alarm signals are connected to both the annunciator system and
to the plant computer. Plant operators test the annunciator system
using the "test" pushbuttons at the beginning of their shifts.

7.4.3 SUMMARY OF ALARMS

Visible and audible alarm units are used in the Control Room to warn the
operator of unsafe conditions in any system. Audible Reactor Building
evacuation alarms are initiated manually by the operator. Audible alarms are
sounded in the Control Room and in the appropriate areas throughout the plant
if high radiation conditions occur.

7.4.4 COMMUNICATION

In addition to the information contained herein, refer to the Emergency Plan
for a further description of on-site communication systems.

Paging systems within the power block vuildings and the station telephone and
paging systems have redundant power supplies. A sound powered telephone
system has been installed to provide communication capability between the West
Switchgear Room (location of the auxiliary shutdown panel) and other locations
of equipment requiring manual operation to bring the plant to a safe shutdown
in case of Tire in the Control Room. Acoustic booths and noise cancelling
transmitters are used where the background noise level is high.

Communications <utside the station are through the local telephone network.
Radio voice communications capabilities also exist.

7.4.5 OCCUPANCY

Safe occupancy of the Control Room and TSC during abnormal conditions is
provided by the design of the Auxiliary Building. Adequate shielding
maintains tolerable radiation levels in the control room and TSC for maximum
hypothetica’ accident conditions, and the control room has a radiation
detectc s ..ith appropriate alarms. Provisions are made for Control Room and
TSC a*, to be recirculated automatically if high airborne radioactivity or
chlurine levels are detected. Emergency lighting is also providec.

The potential magnitude of a fire in the Control Room is limited by the
following factors:

A. Control Room construction is of noncombustible materials.

B. Safety features and reactor protection system control cables and
switchboard wiring have passed the flame test described in Insulated
Power Cable Engineers Association Publication S-61-402 and National
Electrical Manufacturers Association Publication WC 5-1961.

7.4-8
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C. Furniture in the Control Room is generally of metal construction.

D. A1l areas of the Control Room are accessible and adequate fire
extinguishers are provided.

E. The Control Room is occupied at all times by a qualified person
trained in fire extinguishing techniques.

F. The vertical control panels form a barrier between the cabinet area
and the Control Room.

The only flammable materials ins,. e Control Room are:

1. Paper in the form of logs, records, procedures, manuals, and
diagrams, as required for station operation.

2. Combustible materials used in the manufacture of various
electronic equipment and Control Room furnishings.

As ‘ndicated by the above 11st, flammable materials have been minimized to the
estent that a fire will not be likely to spread. Therefore, 1f a fire is
started, it will be so smail that i1t can be extinguished using a hand-held
fire extinguisher. The resulting smoke and vapors would be removed by the
ventilation system.

7.4.6 AUXILIARY CONTROL STATIONS

Auxiliary control stations are provided where their use simplifies the control
of auxiliary systems equipment. Sufficient indicators and alarms are provided
to inform the central Control Room operator of abnormal conditions at remcte
control stations.

7.4.7 SAFETY CONSIDERATIONS

The primary objectives in the Control Room layout are to provide necessary
controls to start, operate, and shut down the nuclear unit with sufficient
controls, displays and alarms to insure safe and reliable operation under

normal and accident conditions. Special emphasis was given to maintaining
control integrity during accident conditions.

The safety features section of the control panel was designed to minimize the
time required for the operator to evaluate system performance under accident

conditions. Any deviations from predetermined conditions are annunciated so

that the operator may take corrective action in the control panel.

7.4-9
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7.4.8 SYSTEM EVALUATION
7.4.8.1 Control Room Availability

Safe operation and shutdown of the power plant is conducted from the Control
Room. The Control Room is specifically designed to permit the operator to
perform his duties under all credible accident conditions. The forced
abandonment of the Control Room is deemed highly unlikely for the following
reasons:

A. The Control Room has been given the highest priority for shielding
from external radiation of any area in the plant.

B. Non-flammable construction materials were used for all interior
components, i.e., control boards, furniture, etc.

C. Adequate fire-fighting equipment is available in the Control Room and
operators have fire-fighting training.

D. Self-contained air breathing equipment is available in the Control
Room for ooerator use.

E. Cables and switchboard wirii. ~ave passed flame tests as described in
IPCEA publications S-61-402 and NEMA WC 5-1961.

F. Combustible materials in the Control Room are kept to the minimum
required. Permanent plant records and non-essential reference
materials are stored elsewhere.

G. A redundant two train HVAC system has been provided.

7.4-10
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H. The vertical control boards provide a fire and smoke barrier between
most of the electrical devices that could generate large amounts of
smoke.

ki Fire-proof or fire-resistant doors are installed on all rooms
adjoining the Control Room where significant amounts of combustible
materials are stored.

7.4.8.2 Control Room Evacuation Emergency

Provisions have been made for remote shutdown of the plant in the event that
use of the Control Room 15 lost.

Instrumentation on the auxiliary shutdown panel (H2SD) monitors all parameters
necessary to achleve and maintain natura! circulation. Isolation switches
separating circuitry in the auxiliary shutdown panel from Control Room
circuitry have been Installed on the switchgear and MCC compartments.
Switchgear loads have local controls. The controls for the MCC loads are on
the shutdown panel.

The auxiliary shutdown panel 1s located in the 4160 volt West Switchgear Room,
which is physically isolated from the Control Room. The following indications
are provided:

Wide Range Steam Generator Levels for both OTSGs;

Wide Range Steam Generator Pressure for both OTSGs;

Pressurizer Level,;

Wide Range Reactor Coolant System Pressure;

Wide Range Reactor Coolant System Mot Leg Temperature (both loops);
Wide Range Reactor Coolant System Cold Leg Temperature (both loops);
Source Range Nuclear Instrumentation;

Makeup Tank Level.

OB Wr —

These indications have been routed such that damage which might occur in the
Control Room will not affect their avallability.

Procedures have been developed which describe the tasks to be performed to
effect the remote shutdown. Implementation of the procedures will establish
natural circulation with heat removal by the steam generators, the code safety
valves and the atmospheric dump valves. Feedwater is provided by the
auxiliary feedwater pumps from the condensate storage tank. The plant will
stabilize in a hot shutdown condition before being taken to cold shutdown.

All system contraction volume will be made up from the BWST. With slight
varfations in the normal shutdown process, a one percent Ak/k shutdown

margin will be maintained through the entire cooldown process.

The methodclogy 1s the same for both a loss of offsite power and with offsite
power avallable. The "A" train systems are used to shutdown the plant.
Offsite and other power sources may be de-energized as necessary to prevent
spurious actuations.

7.4-11
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the safety features will be supplied from the auxiliary diesel
generators, as described in Section B8.2.3.

8.2.2 STATION DISTRIBUTION SYSTEM

The plant distribution system consists of the various auxiliary electrical
systems required *o provide reliable electrical power during all modes of
operatior and shutdown conditions. The systems are designed with sufficient
power sources, redundant buses, and required switching to attain this
reliability. Safety features auxiliaries are arranged so thet loss of a
single bus will leave sufficient auxiliaries to safely perform the required
function. In general, auxiliaries related to functions other than safety
features are connectad to their respective unit auxiliary electrical bus.
Safety features loads are divided between two independent systems according to
the single failure criterion.

8.2.2.1 Single Line Diagram
Figure 8.2-2 is a single-1ine diagram of the onsite power distribution system.

8.2.2.2 Auxiliary Transformer

Rancho Seco has two unit auxiliary transformers and two startup transformers.
The unit wuxiliary transformers are connected to the generator bus to provide
norma) power to the unit. The startup transformers are connected to the
220/230-kV switchyard and provide power for startup, safety features, hot
sthutdown, and cold shutdown requirements. The startup transformers also
provide standby sources of power to serve auxiliaries if the unit auxiliary
transformars fail.

Unit auxiliary transformer No. 1 is a two-winding transformer, rated 26/34.6
MVA. The voltage rating of the primary winding is 22 kV. The secondary
winding is rated 6.9 kV.

Unit auxiliary transformer No. 2 is a three-winding transformer. The primary
winding is rated 30/40 MVA and 22 kV. One secondary winding is rated 13/17.3
MVA and 4360 volts. The other secondary winding is rated 18/24 MVA and 4360
volts.

Startup transformer No. 1 is a three-winding transformer. The primary winding
is rated 29/38.6 MVA and 230 kV. One secondary winding is rated 26/34.6 MVA
and 6.9 kV. The other secondary winding is rated 7.5/10 MVA and 12.47 kV.

Startup transformer No. 2 is a four-winding transformer. One of the secondary
windings is a nonconnected delta tertiary winding whose purpose is to block
zero sequence current. The primary winding is rated 32/42.6 MVA and 230 kV.
One of the connected secondary windings is rated 18/24 MVA and 4360 volts.

The other connected secondary winding is rated 17/22.6 MVA and 4360 volts.

8.2.2.3 6900-Volt Auxiliary System

The 6900-volt auxiliary system is designed for the 10,000-horsepower reactor
coolant pump motors. This system is arranged into two bus sections, each

g.2-2
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Each vital battery 1s independent and Class 1 and housed in a separate room
with an independent Class 1 ventilation exhaust fan. The exhaust fan and
ductwork supports aré also Seiemic Category I. The exhaust fans receive their
power from independent Class 1 power supplies. The normal battery charger and
standby charger units for each 125-volt d-c safety features actuation and
reactor protection bus, and each plant auxilfaries bus except the normal
charger for bus SOF are energized from the 480-volt nuclear services motor
control centers, which, in turn, have diese) generator power available. The
auxiliary dlesel generators are sized to carry the battery charger load.

All of the battery chargers are of the static, constant voltage, fully
automatic, silicon-controlled rectifier (SCR) type. With the exception of the
battery chargers installed in the NSEB, all battery chargers are capable of
operation in parallel for fast recovery. The output is regulated and current
1imited, and power can only flow through them in the normal output direction.

The single failure analysis for the 125-volt d-¢ system (Table 8.2-1) provides
further explanation of this design. Each charger can provide continuous d-c
load and floating charge, with occasional equalizing charce, as required.
Charger failure is annunciated in the Control Room, initiated by voltage
failure relays in the d-c output and 480-volt a-c supply. The tripping of d-c
breakers 1s annunciated in the Control Room and initiated by auxiliarv
contacts of the breakers, D0-¢ bus undervoltage and ground are annunciated in
the Control Room by voltage relays.

The two d-c circuit breakers on the standby battery chargers are key
interlocked to prevent both breakers from being closed at the same time. This
precludes paralleling two different batteries through one standby charger (see
Figure 8.2-3).

Each battery is sized with sufficient capacity to carry 1ts respective load
for 2 hours. Specific gravitv readings are reliable indicators of the state
of charge of each battery cell when readings are comparer to previous readings
taken during the charged states of the batteries. Initial readings taken
during the field acceptance tests of the batteries provide baseline data
against which the periodic readings are compared to detect degradation of
charge.

A permanent record of all battery readings 1s maintained. Comparison of the
latest readings with previous data provides the means for determining the need
for corrective action such as equalizing the cell voltage or replacing a cell,

Discharge tests conducted at each refueling interval provide positive
verification of battery capability and yleld additional data for determining
battery degradation with time. The batteries are provided with transparent
plastic containers which allow the plates, separators, and electrolyte to be
inspected visually for physical abnormalities that could cause battery
degradation.

D-c bus undervoltage and ground detector relays are provided to continuously
monitor the d-c systems and give annunciation in the Control Room of abnormal
conditions. In addition, the opening of any d-c distribution panel circuit
breaker is ansunciated in the Control Room.
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The voltage level of the d-c buses is normally maintained within the range of
133 to 135 volts d-c by the battery charger. The bus undervoltage relay will
initiate an alarm when the voltage drops below 125 volts d-c. With this
setting, the undervoltage alarm will indicate loss of battery charger output
and conseque .t discharge of the battery by the connected load.

Ths batteries will receive equalizing charges as required at a nominal voltage
o, 140 volts d-c. The equalizing charge can be manually initiated and
cerminated. An equalizing charge can also be initiated by re-establishing
power following a loss of incoming battery charger power. An automatic timer
will then return the charger to nominal bus voltage, Each battery charger is
equipped with a d-c overvoltage relay which wi | automatically trip the
charger input breaker if the d-c output voltage exceeds 141 (+5, -0) volts d-c
and alarm the overvoltage condition in the Control Room.

Seismic qualification tests were conducted on a battery charger, and on three
cells of the exact type used in the A, B, C, and D d-c systems, mounted on
racks similar to racks being used at Rancho Seco. The accelerations and
frequencies used in the tests were chosen in accordance with the seismic
design bases given in Chapter 5. The battery cells, charger, and racks
remained in position and withstood the tests without damage. Ethafoam has
been applied to battery racks where necessary to ensure that all rack-to-cell
spacings are within vendor seismic calculation assumptions. The manufacturer
of the batteries has stated that no changes have Leen observed <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>