GIBBSSAR Amendment 10

Instruction Sheet

The following instructional information is being provided to insert
Amendment 10 into GIBBSSAR, the Gibbs & Hill Standard Safety Analysis
Report. Please destroy the sheets removed and insert the new sheets
as indicated below.
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Remove
(Front/Back)

l1.1-1/1.1=-2

Tl.8-1 Sh 3/T1.8-1 Sh 4
Tl.8-1 Sh 9/T1.8-1 Sh 10
Tl.8-1 Sh 13/T1.8-1 Sh 14
Tl.8-1 Sh 15/T1.8-1 Sh 16

J.1~11/3,1~12
3.1-14/3.1-16

3.,2=1/3.2-2

T3.2-1 sh 10a/T3.2-1 sh 11
3.5-7/3.5=7a

3.6-3/3.6-3a

T3.11-4 sh 1/73.11-4 Sh 2

8-i/8-ia
8=ii/-
8=-iii/~-
8=iv/=~
8.1~-1/8,1-2
8.1-3/8.1-4
8.,1-5/8.1-6
8.1-7/8.1~-8
8.1-9/8.1~10
8.1-11/~-
T8.1-1 Sh 1/T8.1-1 Sh 2

3/8.3-4

8.2~
8.3-1/8.3-2
8.3~
8.3-5/8.3-6

8.3-7/8.3-8
8.3-9/8.3~1C
8.3-11/8.3-12
8.3-13/8.3-14

8.3-15/8.3-16
8.3-17/8.3~18

Insert
(Front/Back)

1.1-1/1.1-2

Tl.8-1 Sh 3/T1.8-1 Sh 4
Tl.8~-1 Sh 8/T1.8-1 Sh 10
Tl.8-1 Sh 13/T1.8-1 Sh 14
Tl.8-1 Sh 1l4a/T1.8-1 Sh 15
Tl.8-1 Sh 15a/T1.8-1 Sh 16

3.1-11/3.1-12
3.1-15/3.1-16

3.2=-1/3.2=2

T3.2-1 Sh 10a/T3.2-1 Sh 11
3.5-7/3.5-7a

3.6-3/3.6-3a

T3.11-4 Sh 1/T3.11-4 Sh la
T3.11-4 Sh 2

8-i/8-1ii
8-iii/8-iv

-10/8.1~-11
1-1 Sh 1/T8.1-1 Sh 2
1-2 Sh 1/T8.1-2 Sh 2
1-2 Sh 3/T8.1-2 Sh 4
1-2 Sh 5/~

/8.3-3

-94/8.3-10

-11/8.3-11la
-12/8.3-12a
3/8.3-13a
4/8.3-14a
5/8.3-15a
-16/8.3-17

-18.8.3-18a
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Remove
(Front/Back)

8.3-19/8.3-20
8.3-21/8,3-22
8.3-23/8.3-24
8.3-25/8.3-26
8.3-27/~
8.3-28/8.3-28a
8.3-29/8.3-30
8.3-31/=
8.3-31la/8.3-32
8.3-33/8.3-34

8.3-37/8.3-38
8.3-39/8.3-40
8.3-41/8.3-42
8.3-43/8.3-44
T8.3-4/T8.3-5

8.4-1/~

T8.4-1 Sh 1/T8.4-1 Sh 2
T8.4-1 Sh 3/T8.4-1 Sh 4

9.1-4/9.1-5
9.1-7/9.1-7a
9,1-10/9.1-10a

9.1-13/9.1-14

79.5-1 Sh 1/T9.5-1 Sh 2

9.3-10a/9.3-11
9.3~12/9.3~13

-10/9.4-10a
-11/9.4-1la
-12/9.4-13
-14/9.4-14a
-15/9.4-16
-16a/9.4-17

B

-
4-21/9.4-22
4-23/9.4-23a
4-24/9.4-24a
4-25/9.4-25a
4-26/9.4-27
4-27a/9.4-28
4-28a/9.4-29

Insert
(Front/Back)

3-19/8.3-20
3-21/8.3-21a
3-22/8.3-23
3-24/8.3-25
3-26/8.3-27
3-27a/8.3~-28
3-28a/8.3-29
3-30/8.3-31
3-31la/8.3-32
3-32a/8.3-33
3-34/-
8.3-37/8.3~-38
8.3-39/8.3-40
8.3-41/8.3-42
8.3-43/8.3-44
T8.3-4/T8.3-5
T8.3-8/~-
8.4-1/8.4-2
8.4-3/T8.4-1

8
8
8
8
8
8
8
8
8
8
8

7T9.5-1 Sh 1/7T9
9.3-10a/9.3-11
9.3-12/9.3-12a
9.3-13/-
T9.3-6/~-
9.4-9/9.4-9%a
9.4-10/9.4-11
9.4~11a/9.4-12
9.4-12a/9.4-13
9.4-14/9.4~-15
9.4-16/9.4-16a
9,4-17/9.4-18
9.4-19/9.4-20

4-21/9.4-21a
4-22/9.4-23

4-23a/9.4-24
4-24a/9.4-25
4-25a/9.4-26
4-27/9.4-27a
4-28/9.4-28a
4_

9.
9.
9.
9.
9.
9.
9.
9.4-29/9.4-29%a

-

.5=1 Sh 2



Remove
(Front/Back)

9.4-30/9.4-31
9.4-31a/9.4-32
9.4-33/9.4-34
9.4-34a/9.4-35

T9.4-1/T9.4~2

T9.4-3/~

T9.4-4 Sh 1/T79.4-4 Sh 2
T9.4-8 Sh 1/T9.4-8 Sh 2
T9.4-9 Sh 1/79.4-9 Sh 2
T9.4-12/~

9.5~1/9.5-2

9,5-7/9,5-8
9.5-23b/9.5-23c

9.5-29/9.5-29%a
9.5-30/9.5-30a
9.5-31/9.5-32
9.5-32a/~

9.5-33/~-
T9.5-3 Sh 1/T9.5-3 Sh 2
T9.5~4/7T9.5=5

Ti0.1-1/-
10.2-17/10.2~18
10.2-18a/10.2-19
10.3-7/~
10.4-5/10.4-6

10.4-11/10.4-12
10.4-15/10.4~-15a
10.4-29/10.4-30
10.4-31/10.4~-31a

T10.4-2 Sh 1/T10.4-2 sh 2
T10.4-2 Sh 3/T10.4-3
T11,2-2/T11.2-3 Sh 1

Insert
(Front/Back)

9.4-30/9.4-31
9.4-31a/9.4-32
9,.4-32a/9.4-33
9.4-34/9.4-34a

9,4-35/-

T9.4-1/T79.4-2

T9.4-3/-

T79.4-4 Sh 1/7T9.4-4 Sh 2
T9,4-8 Sh 1/T9.4-8 Sh 2
T9.4-9 Sh 1/T9.4-9 Sh 2
T9.4-12/~-

9,5-1/9.5-2

9,5-2a/~-

9,.5-7/9.5-7a

9,.5-8/~-

9,.5-23b/9.5-23bl
9.5-23¢c/~

9,5-29/9.5-29%a
9,5-29b/9.5-30
9.5-30a/9.5-31
9.5-32/9.5-32a
9,5-32b/9.5-32c
9,5-324/9.5-33

T9.5-3 Sh 1/T9.5-3 Sh 2
T9,5-4/T79.5-5

T9,5=9/~

T9.5-10 Sh 1/T7T9.5-10 Sh 2
T9.5=-11 Sh 1/79.5-11 5h 2
T9,5-12/~-

T10.1-1/~

10.2-17/10.2-18
10.2-18a/10.2-19

10.3-7/~-

10.4-5/10.4-5a

10.4-6/~

10.4-11/10.4-12
10.4-15/10.4-15a
10.4-29/10.4-30
10.4-30a/10.4-31
10.4-31la/~-

T10.4-2 Sh 1/T10.4-2 Sh 2
T10.4-2 Sh 3/T10.4-3
T11.2-2 Sh 1/T11.2=2 Sh 2
T11.2-2 Sh 3/T11.2-2 Sh 4



Remove Insert
(Front/Back) (Front/Back)
T11.2-3 Sh 2/- T11.2=-3 Sh 1/T11.2-3 Sh 2
T11.2-3 Sh 3/T11.2-3 Sh 4
T11.2-5 Sh 1/T11.2-5 Sh 2 T11.2-5 Sh 1/T11.2-5 Sh 2
T11.2-5 Sh 3/T11.2-5 Sh 4 T11.2-5 sh 3/T11.2~-5 Sh 4
T11.2-5 Sh 5/T11.2-5 Sh 6 T11.2-5 Sh 5/T11.2-5 Sh 6
Tl11.2-5 Sh 7/T11.2-5 Sh 8 T11.2-5 Sh 7/T11.2-5 Sh 8
T1l.2-5 Sh 9/T11.2-~5 Sh 10 T11.2-5 Sh 9/T11.2-5 Sh 10
T11.2-5 Sh 11/T11.2-5 Sh 12 T11.2-5 Sh 11/T11.2-5 Sh 12
T11.2-5 Sh 12a/T11.2-5 Sh 13 T11.2-5 Sh 12a/T11.2-5 Sh 13
T11.2-5 Sh 14/T11.2-5 Sh 15 Til1.2-5 Sh 14/T11.2-5 Sh 15
T11.2-5 Sh 16/T11.2-5 Sh 17 T11.2-5 Sh 16/T11.2-5 Sh 17
T11.2-5 Sh 18/T11.2-5 Sh 19 T11.2-5 Sh 18/T11.2-5 Sh 19
T.1.2-5 Sh 20/Tl1l.2-5 Sh 21 T11.2-5 Sh 20/T11.2-5 Sh 21
T11.2-5 Sh 22/T11.2~5 Sh 23 T11.2-5 Sh 22/T11.2-5 Sh 23
T1l1.2-5 Sh 24/T11.2-5 Sh 25 T11.2-5 Sh 24/T11.2-5 Sh 25
T11.2-5 Sh 26/T11.2-5 Sh 27 T11.2-5 Sh 26/T11.2-5 Sh 27
T11.2-5 sh 28/T11.2-5 Sh 29 T11.2-5 Sh 28/Til.2-5 Sh 29
Tl1l1.2-6 £h 1/T11.2-6 Sh 2 T11.2-6 Sh 1/T11.2-6 Sh 2
T11.3-2/T11.3-3 Sh 1 T11,3=-2/T11.3-3 Sh 1
. T11.4-1/T11.4-2 Sh 1 T1i.4-1/T711.4-2 Sh 1



Remove Insert

(Front/Back) (Front,/Back)

T11.4-2 Sh., 2/T11.4-2 Sh. 3 T11.4-2 Sh. 2/T11.4-2 Sh.
T11.4-2 Sh. 4/T11.4-2 Sh. 5 T11.4-2 Sh. 4/T11.4-2 Sh.
T11.4-2 Sh. 6/T11.4-2 Sh. 7 T11.4-2 Sh. 6/T11.4-2 Sh.
T11.4-2 Sh. 8/T11.4-2 Sh. 9 T11.4-2 Sh. 8/T11.4-2 Sh.
T11.4-2 Sh. 10/T11.4-2 Sh. 11 T11.4-2 Sh. 10/T11.4-2 Sh.
T11.4-2 Sh. 12/T11.4-2 Sh. 13 T11.4-2 Sh. 12/T11.4-2 Sh.
T11.4-2 Sh. 14/~ T11.4-2 Sh. 14/T11.4-2 Sh.
3/4 8-1/3/4 8-2 3/4 8-1/3/4 8-2

3/4 8-3/3/4 8-4 3/4 8-3/3/4 8-3a

3/4 8-4/3/4 8-4a
3/4 B8-4b/3/4 8-4c
3/4 8-7/3/4 8-8 3/4 8-7/3/4 8-8
3/4 8-9/3/4 8-10 3/4 8-8a/3/4 8-9
3/4 8-9a/3/4 8-10



Insert
(Front/Back)

Q010- 22/Q010- 23
Q010~ 34,/Q010- 35
Q010~- 82/Q010~- 83
0010~ 84 /0010~ 85
Q010~- 86 /0010~ 87
Q010- 88 /Q010~- 89
Q010~ 90 /Q010~- 91
Q010- 92/0Q010~ 93
Q010~- 94 /0010~ 95
Q010- 96/Q010- 97
Q0i0~- 98 /0010~ 99
Q010-100/Q010-101
Q010-~102 /Q010~103
0010-104/0010-105
Q010-106 /Q010~107
Q040- 1/Q040- 2
Q040~ 3/Q040- 4
Q040- 5/Q040- 6
Q040- 7/Q040- B
Q040- 9/0Q040- 10
Q040~ 11/Q04c~ 12
Q040- 13/Q040~ 14
Q040- 15/Q040~ 16
Q040- 17/Q040~ 18
Q040- 19/Q040~ 20
Q040- 21/Q040- 22
Q040- 23/Q040~ 24
Q040- 25/Q040- 26
Q040- 27/Q040~ 28
Q040~- 29/Q040- 30
Q040- 31/0Q040- 32
Q040- 33/0Q040- 34
Q040- 35/Q040- 36
Q040~- 37/g040~- 3R
Q040- 39/ ‘.
Q040- 41/¢

Q040- 43/0 .
Q040- 45/Q02"- .
Q040- 47/Q040~ 48
Q040- 49/Q040~- 50
Q040- 51/Q040- 52
Q040- 53/Q040- 54
Q040~ 55/Q040~- 56
Q040- 57/0040- 58
Q040- 59/Q040- 60
Q040- 61/Q040- 62
Q040- 63/0040- 64
Q040- 65/Q040- 66
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Remove Insert
10.1-1 10.1~1
10.1-4 10.1~-4

10.1-7
16.3-1 10.3~-1
10.3-1a Sk. 2 10.3-1
10.3~-1b Sh. 2 10.3-1
10.4~-3 10.4-3
10.4-3a Sh. 1 & 2 10.4-3
10.4-4 10.4-4



GIBBSSAR

1. INTRODUCTION AND GENERAL DESCRIPTION CF PLANT

1.1 Introduction

This Gitbs & Hill, Inc. Standard sSafety Analysis Report
(GIBESSAR) supports an application for preliminary approval of
the standard plant design described herein. GIBESSAR is
submitted to the United States Nuclear Regulatory Commission
(NRC) in accordance with the Code ot Federal Regulations (CFR),
specifically 10 CFR Part 50, Appendix O. GIBRSSAR follows NRC
Regulatory Guide 1.70 (Standard Format and Content of Safety
Analysis Reports for Nuclear Power Plants, Revision 2, issued for
comment by the NRC in September, 1975).

GIBBESAR is intended to support a Utility-Applicant's
construction permit application for a station of any number of
units in either single or rultigle layouts. The
Utility-Applicant will incorporate, by reference, the GIEBSSAR
design.

The standard plant design described in GIEPBSSAR accommodates a
large number of sites within the continental United States. The
acceptable range of site-related design criteria is established
in Chapters 2 and 3 of this report.

The nuclear steam supply system (NSSS) is a pressurized water
reactor (PWR) supplied by the westinghouse Flectric Corporation.
The containment is a steel-lined, reinforced-concrete,
cylindrical structure with a hemispherical dome designed by
Gibbs & Hill, Inc. (GEH).

FEach generating unit is rated to operate at core power levels up
to 3800 megawatts thermal (Mwt); this corresponds to an
electrical output of approximately 1335 megawatts
electrical (Mwe) at the generator terminals. However, the
radiclogical consequences of plant accidents are evaluated for a
core power level of 4100 Mwt. This power rating is used in the
analyses of all postulated accidents that bear significantly upon
the acceptability of a site (per the criteria set forth in 10 CFR
Part 100).

W=-414 e 1=1 amendment 10
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GIBBSSAR .

The interfaces between the systems descrited in GIPESSAR and
those of the NSS& vendor are identified in Section 1.8 ard
discussed in the applicable sections of this report.

The NSSE vendor's Reference Safety Analysis Report, RESAR-414,
will ke referred to as NESS SSAR (Nuclear Steam Supply Syster
Standard Safety Analysis Report). The NSSS SSAR aprplies in
GIBBESAR in all areas except where noted. Specific exceptions
taken to RESAR-414 are listed in Table 1.1-1. Text pages and
tables containing information specific to the Wwestinghouse NssSs| ¢
SSAR, RESAR-414 will bLke printed in klue and marked with w-414,
and westinghouse-414 respectively.

W41y 1.1=2 Amendment 6
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GIBBSSAR

TABLE 1.8-1

DESIGN RESPONSIEILITY

(westinghouse-§14)

(Sheet 3 of 20)

ko418 GEH

Combustible Gas Control in
Containment ({6.2.5):

Overall system design

Component design require-
ments

Containment leakage Testing

(6.2.6) :
Overall system design

Component design require-
ments

Hydrogen Purge System
(6.2.7):

Cverall system design

Componen* design require-
ments

Containment Hydrogen Moni-
toring System (6.2.8):

Overall system design

Component design require-
ments

Piping layout and stress
analysis



GIBBSSAR

TAEBLE 1.8-1

CESIGN PRESPCNSIEILITY
(Westinghouse-§14)

(Sheet 4 of 20)

Systern k=414

he Emergency Core Cooling
System (6.3):

Cverall systemr design X

Component design require-
nents X

Piping layout and stress
analysis

L Hakitability Systems (6.4):
Overall system design

Component design require-
ments

Je Emergency Boration System:
INSTEUMENTATION ANL_CCNIROLS
a. Reactor Trip fystem (7.2) X

k. Control Panel layout and
Design:

Main control koard
Auxiliary shutdown panel

Dies~1 generator panel

I

£H U=A

X

Deleted |10
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Systen

GIBBSSAR

TABLE 1.8-1

DESIGN RESPONSIEILITY
(Westinghouse-414)

(Sheet 9 of 20)

W-414

Lighting systems (see sub-
section 9.5.3.)

Lightning protection
Computer

Seismic instrumentation
Electric space heaters

Heat tracing

@ . auxipiary sysiess

New Fuel Storage (9.1.1):

Overall storage system
design

Storage system component
design requirements

new fuel storage racks
Spent Fuel Stcrage (9.1.2):

Cverall storage system
design

Storage system component
design requirements:

spent fuel storage pool
spent fnel cask storage pool

spert fuel storage racks x

GeH = UzA

10
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Systen

GIBBSSAR

TABLE 1.8-1
DESIGN RESPONSIEILITY

(Westinghouse-414)

(Sheet 10 of 20)

€pent Fuel Pocl Cooling
and Cleanup System (9.1.3)

Cverall system design

Component design require-
ments

Piping layout and stress
analysis

Fuel Handling System
(9.1.4):

Cverall system design within
containment

Cverall system design within
fuel handling kuilding

Fuel handling system compo-
nent design requirements

refueling cavity bridge
upender

fuel transfer tube and
transfer car

o414 GEB
x
x
x
x
N
x
x
x
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GIBESSAR

TABLE 1.8-1

CESIGN RESPONSIBILITY
{westinghouse-414)

(Sheet 11 of 20)

Spent fuel pool bridge
new fuel elevator

130-ton fuel building
crane

spent fuel cask

decontamination equip-
ment

other fuel handling
tools and equipment

containment polar crane

Station Service hater Sys-
tem (9.2.1):

Cverall system design

Component design require-
ments

Piping layout and stress
analysis

Cooling System for Reactor
Auxiliaries (9.2.2):

Cverall syster design

Component desian require-
ments

Piping layout and stress
analysis

Amendment 10



GIBBSSAR

TABLE 1.8-1

CESIGN RESPCNSIEBIIITY
(West inghouse~414)

(Sheet 12 of 20)

12
3

Systen H-814

Q. Demrineralized water Makeup
System (9.2.3):

Cverall syster design X

Component design require-
ments X

Piping layout and stress
analysis X

h. Potakle and Sanitary Water
Systems (9.2.4)

; Y Ultimate Heat €ink (9.2.5)

p Condensate Storage Faci-
lities (9.2.6) X

k. water Treatment System
(9.2.7)

1s Plant Ventilation Chilled
hater System (9.2.8) X

me. Ventilation Safety Feature
Chilled wWater System
(9.2.9) X

Ne Comrressed Air Systems
(9.3. 1) X

Cs Process Sampling System
(9.3.2):

Reactor plant sampling
system desian x

Turbine plant sampling
system design x



System
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GIBBSSAR

TABLE 1.8-1

DESIGN RESPCNSIEILITY
(westinghouse-414)

(Sheet 13 of 20)

Equipment and Floor Drain-
age System (9.3.3)

Chemical and Volume Control
System (9.3.4):

Overall system design

Component design require-
ments

Piping layout and stress
analysis

Air-Conditioning, Heating,
Cooling, and Ventilation
Systems design

Air Conditioning, Heating,
Cooling, and Ventilation
Subsystem Design:

Control room area ventila-
tion system (9.4.1)

Spent fuel pool area ven-
tilation system (5.4.2)

Auxiliary and radwaste area
ventilation systems (9.4.3)

Turkine building area venti-
lation system (9.4.4)

Engineered safety features
ventilation system (9.4.5)

Containment ventilation
system (9.4.6)

B-434  GEE 0 U-A



GIBBSSAR .

TABLE 1.8-1

DESIGN RESPONSIBILITY
(Westinghouse~-414)

(Sheet 14 of 20)

Systenm W-414 G&H U=a
t. Fire Protection Systenm
(9.5.1) ¢
Cverall system design X

Component design require-
nents X

Ue Communications System (9.5.2):
Cverall system design X

Component design require-

ments X .

Ve Lighting Systers (9.5.3):
Cverall systex design X

Compcrnent design require-
ments x

e Diesel Generator Fuel 0il
Storage and Transfer Sys-
tem (9.5.4):
Overall systemr design x

Component design require-
ments bd

Piping layout and stress

analysis x
X Diesel Generator Cooling
Water System (9.5.5) x
Overall systenr design X 10

Amendment 10 'l'
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GIBBSSAR

TABLE 1.8-1

CESIGN RESPONSIBILITY
(westinghouse-414)

(Sheet 14a of 20)

Component design require-
ments

Diesel Generator Starting
System (9.5.6)

Cverall systemr design

Component design require-
ments

=414

GEB

10

Amendment 10



GIBESSAR

TABLE 1.8-1

CESIGN RESPONSIBILITY
(westinghouse-414)

(Sheet 15 of 20)

System W=4

Ze Diesel Generator Lukrica-
tion System (9.5.7)

Cverall syster design

Component design require-
ments

aa. Diesel Generator Combustion
Air Intake and Fxhaust
System (9.5.8):
Overall system design

Component design require-

ments
10. SIEAM_AND POWER CONVERSION
SYSTEM

a. Turkine-Generator (10.2):

Cverall system design in-
cluding turkine steam
system

Component design require-
ments

Piping layout and stress
analysis

4

U-a
10

X
10

X

Amendment 10



GIBBSSAR

TABLE 1.8-1

CESIGN RESPONSIEILITY

(westinghouse-414)

(Sheet 15a of 20)

Main Steam Supply System
(10.3):

Overall system design

Component design require-
ments

Piping layout and stress
analysis

W-4

4

Amendment 10



Systen
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GIBESSAR

TABLE 1.8-1

CESIGN RESPONSIBILITY
(westinghouse-414)

(Sheet 16 of 20)

W-414

‘Q
™
e o}
£

Main Condensers (10.4.1):
Cverall syster design x

Main Condenser Evacuation
System (10.4.2):

Overall system design X

Turbine Gland Sealing Sys-
tem (10.4.3):

Overall system design x

Component design require-
ments x

Piping layout and stress
analysis X

Turbine Bypass System
(10.4.4) :

Cverall system design X
Control system analysis X

Component design require-
ments X

Piping layout and stress
analysis



GIBBSSAR

Je 1. 13 Criterion 13 - Instrumentation and Control

Instrumentation shall be provided to monitor variables and
systems over their anticipated ranges for normal operation, for
anticipated operational occurrences, and for accident conditions
as appropriate to assure adequate safety, including those
variables and systems that can affect the fission process, the
integrity of the reactor core, the reactor coolant fressure
boundary, and the containment and its associated systems.
Appropriate controls shall be provided to maintain these
variakles and systems within prescribed operating ranges.

Discussion

G&H supplied instrumentation, control and power systems interface
with appropriate NSSS vendor instrumentation and control systems
to monitor significant variables in the reactor core, reactor
coolant systems and containment structure over their anticipated
range for all conditions to assure adequate safety. The
installed instrumentation provides continuous monitoring,
warning, and initiation of ESF. Refer to Chapter 7 and 8 for
details.

For information on the instrumentation and controls within the
NSSS vendor's scope, refer to Section 3.1 and Chapter 7 of the
NSSS SSAR.

3.1-1% Amendment 10
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3.1 14 Criterion 14 - Reactor Coolant Pressure Foundary

The reactor coolant pressure boundary shall be designed,
fabricated, erected and tested so as to have an extremely low
rrobability of ahnormal leakage, of rapidly propagating failure,

and of gross rupture.

Discussion

——

This criterion is within the scope of the NSSS vendor. Refer to

Section 3.1 of the NSSE SSAR.

3.1-12
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3.1. 17 Criterion 17 - Electric Power Systems

An onsite electric power system and an offsite electric power
system shall be provided to permit functioning of structures,
systems and components important to safety. The safety function
for each system (assuming the other system is not functioning)
shall be to provide sufficient capacity and capability to assure
that (1) specified acceptable fuel design 1limite and design
conditions of the reactor coolant pressure boundary are not
exceeded as a result of anticipated operational occurrences and
(2) the core is cooled and containment integrity and other vital
functions are maintained in the event of postulated accidents.

The onsite electric power sources, including the batteries and
the onsite electrical distribution system shall have sufficient
independence, redundancy, and testability to perform their safety
functions, assuming a single failure.

Electric power from the transmission network to the onsite
electric distribution system shall be supplied by two physically
independent circuits (not necessarily on separate rights-of-way)
designed and located so as to minimize to the extent practical
the 1likelihood of their simultaneous failure under operating and
postulated accident and environmental conditions. A switchyard
common to both circuits is acceptable. Fach of th=2se circuits
shall be designed to be available in sufficient time following a
loss of all onsite alternating-current power supplies and the
other offsite electrical power circuit, to assure that specified
acceptable fuel design 1limits and design conditions of the
reactor coolant pressure boundary are not exceeded. One of these
circuits shall ke designed to be available within a few seconds
following a loss-of-coolant accident to assure that core cooling,
containment integrity, and other wvital safety functions are
maintained.

Provisions shall be included to minimize the probability of
losing electric power from any of the remaining supplies as a
result of, or coincident with the loss of power generated by the
nuclear power unit, the 1loss of power from the transmission
network, or the loss from the onsite electrical power supplies.

3.1-15
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Discussion

Onsite and offsite electric power systems are provided, and
designed with adequate independence, capacity, redundancy, and
testability ¢to assure the functioning of safety-related systems.
Independence is provided for both systems by physical separation
of components and cables, to minimize vulnerability of redundant
systems to single credikle accidents. For details of separation
see Chapter 8.

Two iundependent offsite power sources are available on an

immediate basis from two physically independent transmission line
systems.

The primary offsite power socurce provides power through the
station service transformers tc the EST buses. If this systen
fails, the alternate offsite power source immediately available
provides power to the ESF buses through the main stepup and unit
auxiliary transformers. Thus, a single component failure dces
not rprevent power from being supplied to the ESF lLuses. See
Section 8.2 for details.

The ongsite ac source of electric power consists of two diesel
generators; one connected and used exclusively for Train A, and
one connected and used exclusively for Train B. One diesel
generator is capable of supplying sufficient power for the
operation of the minimum ESF required for the unit during a
postulated LOCA. During a postulated IOCA, both diesel
generators start automatically; if offsite power is also
unavailable, then the generators will be automatically connected
to their respective ESF buses. Safety-related 1loads are
sequentially loaded onto the ESF buses whether the ESF Ruses are
powered from the onsite or offsite power source.

The two ESF buses and their associated diesel generators are
arranged so that failure of a single component does not prevent
the power supply systems from performing their function. See
Section 8.3 for details.

Four dc batteries are provided in physically separated rooms, and
each b ttery is adequate to supply the dc control power required
for the ESF. Failure of a single component in this system does
not impair control of the minimum ESF required to maintain the
anit in a safe condition. See Table 8.3, Failure Mode Analysis.
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3.2 lassification of Structures, Components, and Systems

This section classifies structures, systems, and components
according to their importance in providing reasonable assurance
that the plant can be operated without undue risk to the health
and safety of the public.

For the seismic and safety classifications of the NSSS vendor's
piping systems and their components, refer to the NSSS SSAR,
Section 3.2.

. B Seismic Classification

Seismic desian classification is 1in accordance with NRC
Pequlatory Guide 1.29, "Seismic Design Classification."

Table 3.2-1 lists all systems, other than those referenced above,
which are important to plant safety and their classification
according to NRC Regulatory Guide 1.29 and ANSI N18.2. The
exceptions are the electrical power systems, which are listed in
Section 3.10.

Seismic Category I structures, components, and systems are
designed to withstand a safe shutdown earthquake (SSE) and
oper ating basis earthguake (OBE) as discussed in Section 3.7, and
other applicable load combinations as discussed in
10 CFR Part 100, Appendix A. All safety Class 1, Safety Class 2,
or Safety Class 3 components are classified as Seismic
Category I. Seismic Category I structures are sufficiently
isolated or protected from other structures to insure that their
integrity is maintained.

Classification of instrumentation, piping and valves, ductwork
and dampers, and associated supports, hangers, and restraints 1is
consistent with the boundaries shown on the flow diagrams.

In addition, certain systems designated as
non-nuclear-safety-related, and whcse failure could impair the
function of an ESF system are designated Seismic Category I, and
their safety classification is shown on the flow diagrams.

3.2+1



GIEBSSAR

3.2.1.1 Seismic Category I Structures

The following structures are classified as seismic Category I:
a. Containment

b. Internal structure of containment

c. Auxiliary building (including control room, fuel handling

area including spent fuel pool and fuel pool liners, and| 10

engineered safety features area)
3.2.1.2 Seismic Category I Lifting Devices

The following lifting devices are classified as seismic
Category 1:

a. Fuel handling area overhead crane
Y. Polar bridge crane

c. Containment Fuel storage crane

d. TCrumming storage area crane

Individual mechanical components other than the lifting devices
detailed in this subsection, which are designed to remain
functional during a SSE, are listed in Table 3.2-1.

3. 242 System Quality Group Classification

The quality group classifications for each water and
steawr-containing pressure component are shown in Table 3.2-1.
The components are classified according to their importance to
safety as dictated by service and functional requirements and by
the consequences of their failure. The quality group
classifications are in accordance with NRC Regulatory Guide 1.26,
"Quality Group Classifications and Standards for Water-, Steam-,
and PRadiocactive-Waste-Containing Components of Nuclear Power
Plants."

The code requirements applicatle to each quality aroup
classification are identified in Table 3.2-2. The quality group
classifications and the interfaces between classifications in a
system with components of different classifications are indicated
on +he appropriate system flow diagrams.

3.2-2 Amendment 10
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TAELE 3.2-1 (Sheet 10a of 21)

CLASSIFICATION OF COMPONENTS, AND SYSTEMS

Fire_Protection System

Fire protect

System pipin
as seismic C
supply to CC
Feature Chil
Spent Fuel P

System pipin
hose station
related equi

Ipstrument Air System

Air compress
Containment
Air receiver
System pipin
(up to and e
containment

valves)

Accumrulators

ANSI Construction
Classi- Codes and
stem fication Standards
{Note 1) {Note_ 2)
ion booster pumps 3 g. 3)
g and valves (used 3 g.3)
ategory I makeup
W and Safety
led Water system and
col)
g, valves, and NNS €.3), n, u
s (serving safety
pment)
or NNS w
isolation valves 2 ge2)
NNS g.5)
g and valves NNS e.3)
xcluding
isolation
NNS g.5)
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TARLE 3.2-1 (Sheet 11 of 21)

CLASSIFICATION OF COMPONENTS, AND SYSTEMS | 5
ANSI Construction
Classi- Codes and
System fication Standards
Components (Note 1) {Note 2)

Service Air_ System

Air compressor NNS w 5
Containment isolation valves 2 ge 2)

Alr receiver NNE g.5)

Piping and valves (up NNS e.3)

to and excluding 5
containment isolation

valves) .

Floor Draipage System

ESF kuilding sump pumps NNS w

5
Piping and valves (pump NNS e. 3)
discharges)

Service water System

Pumps 3 g« 3)
Piping and valves (reguired 3 ' g.3)
for the performance of those

components for normal- and

safety-function operation)

Strainers 3 g. 3)
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Missiles generated by floods are not a design consideration as
the PMF level generally is not higher than plant grade. In the
event the PMF level is higher than plant grade, protection from
water borne missiles will be provided if needed and will be
addressed in the Utility Applicant's SAR.

3.5.1.5 Missiles Generated by Events Near the Site

Accidental explosions near the site are site-related. The
Utility-Applicant's SAR will identify locations of train, truck,
ship or barge, industrial facilities, pipelines, and military
facilities which may become sources of explosions and create
significant loadings on structures. All Seismic Category I
structures are designed for tornado loadings for Region I and
associated missiles in accordance with Regulatory Guide 1.76,
ref. 2. (See subsection 3.5.1.4.) For any specific site, the
adequacy of the Seismic Category I structures is verified for
loadings caused by explosions near site in accordance with
Regqulatory Guide 1.91, Ref. 3.

3.5.1.6 Aircraft Hazards

This information is site-related and is presented in the|
Utility-Applicant's SAR.

3.5.2 Systems to be Protected

All plant structures, systems, and components whose failure could
lead to offsite radiological consequences or which are required
to shut down the reactor and maintain it in a safe condition,
assuming a single failure, are listed in Table 3.2-1.

In addition, the systems protected inside containment are listed
in Table 3.5-11 systems outside containment required for safe
shutdown are all protected regardless of the missile source.

The safety-related system has redundancy and/or is protected
against damage by internally generated missiles by a combination
of barriers and physical arrangements. Only one internally
generated missile is postulated at a time.

All safety-related NSSS and BOP systems are housed in seismic
Category 1 Structures which are designed ¢to provide protection

from tornado-generated missiles.
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In general, reinforced concrete floors and internal compartment
walls are used as barriers for protection of all essential
components and systems against postulated missiles. For
arrangement of floors and internal walls see Figures 3.8-1 to
3.8=-3 (Structural Plant Arrangement): for general arrancement
see Fiaqures 1.2-3 through 1.2-10.

3.5-7a Amendment 7
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b. Fluid flow from a crack is based on a circular opening
equal to that of the area of a rectangle, one-half pipe diameter
in length and one-half pipe wall thickness in width.

Ca The flow from the crack is assumed to result in an
environment that wets all unprotected components within the
compartment, with consequent flooding in the compartment and
communicating compartments. Flooding effects are determined on
the basis of a conservatively estimated time period regquired to
effect corrective actions.

The following discussion is included to demonstrate how the RHF
and CCW system will be protected from high and moderate energy
line breaks, in the engineered safety features area of the
Auxiliary Building, in accordance with BETP APCSB 3-1.

The preliminary piping arrangement for the engineered safety
features area is shown on Figures 3.6-9 through 3.6-14 showing
the RHR and CCW piping and other safety related systems.

The RHR equipment, ie, pumps, heat exchangers, valves, and piping
are all located in comparments separated from other equipment, as
shown on the figures. There are two redundant trains of RHR and
CCW equipment, each physically separated from the other so that
the effects of a pipe bLreak in one train will not affect the
operation of the other train. There are no high energy linesj|
located within the RHR compartments. The only high energy lines
located within the CCW compartments are the auxiliary feedwater
pumps discharge and the steam supply to the turbine driven AFW
pump. The only moderate energy lines located in the RHF rooms,
besides RHR piping, are the 20" component cooling water supply
and return for the RHR heat exchanger and 1" component cooling
water supply and return for the RHR pump lube o0il cooler. The
only moderate energy lines 1located in the CCW compartments,
besides C(W piping, are the service water supply and return to
the CCW heat exchanger.

These compartment walls, along with other barriers and
restraints, will be designed to provide protection of the RHF and
CCW equipment from the dynamic effects of pipe rupture from high
energy lines resulcting from pipe whip and jet impignment.

Protection against the effects of an elevated
temperature/pressure/humidity environment associated with a btreak
of a high enerqgy line will be provided by barriers between these
lines and the FPHR and CCW equipment designed to direct water and

steam vapors away from these rooms. Piping falling into this
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category are the main steam and feedwater lines running between
the Containment and the Turbine Building & the steam lines going
to the turbine driven feedwater pumps. These barriers will also
be water proofed as necessary, to prevent damage resulting from
flooding.

There are no moderate enerny lines in the safeguards area which
would result in an elevated temperature/pressure/humidity
environment.

Protection against the floodino affects of both high and moderate
eneragy lines, will be as follows: (1)

PHR_Pump Room & Valve Room A five foot curb will be provided at
the entrance to these rooms and waterproofing will be provided up
to this 1level to protect against a flood resulting from a break
in a line outside the room. The flooding level is based on an
analysis assuming a crack in the 30-inch component cooling water
supply, the worse possible break in the engineering safety
features area (except for feedwater break previously discussed).
The flow rate through this crack was calculated, to be 2200 GPM
and the rate of water rise 0.16 feet per minute. With a five
foot curb this would allow sufficient time, over 3C minutes, for
corrective action to be taken. Total floor area for flooding was
calculated to be 2400 square feet. A crack of the moderate
energy component cooling water piping located in the RHF pump
compartment will result in a leak of 1less than 20 GPM. In
30 minutes the room will €flood to a level of 6-inches. This
level of flooding will not damage any safety related equipment.
No 1liguid filled lines, other than RHR lines, are in the valve
room. Protection of the RHR equipment in these compartments from
a failure of RHR piping is not required since a redundant RHF
train is available, and in accordance with BTP APCSB 3-1 a single
failure of the redundant RHR train need not be assumed.

RHR_Heat Exchanger Compartment-There is no safety related
equipment in this compartment which can be damaged by flooding.

RER_Valve Operating Room-The entrance to this room is located
above the flood level calculated previously and therefore no
special provisions for water proofing are required.

(1) Except for steam and feedwater lines which have already

reen discussed above.
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TABLF 3.11-4
(Sheet 1 of 2)
Fnvirommental Conditions for Qualification Tests
for ESF Components Located Outside Containment
Integrated Total Test
Felat ive Rads Doses Time
Pressure Temp. Humidity (%) fRads) _(4) Duration
System Components (psiqg) (" (5 Gamma Beta (Sec) PR (5) Notes
O S S — — — — SER— s—
Con*tainment Valve Operators atm 110 95 tx10¢ negli- 108-10e 7.0 (n
Spray Pump Motors atm 120 100 4x10% gible 105-10e 7.0
Instrument Sensors atm 120 95 1x103 negli- 105-10¢ 7.0
gible
8
Fmergency FESF Diesel Generator atm 120 100 1x10* negli- 10%-10¢ 7.0 (M
Power Valve Operators atm 120 100 1x103 gible 105-10¢ 7.0
Control Panels (local) atm 120 100 1103 neqgli- 105-10e 7.0
gible
ESF €.9kV SWGR atm 104 100 1x10% neqgli- 105-10e 7.0
ESF 4.80kV SWGR atm 104 100 1x10¥ gible 105-10e 7.0
ESF transformers atm 104 100 1x10% negli- 105-10¢ 7.0
battery chargers ' atm 104 100 1x103 gible 108 -10e 7.0
inverters : atm 104 100 1x10® negli- 105-10e 7.0
batteries atm 80 100 1x10? gible 105-10s 7.0
| Hot Shutdown Panel atm 104 100 1x10% negli- 10%-10e 7.0
ESF dc SWGR atm 108 100 1x10% gible 105-10e 7.0
FSF ac-dc Distribution atm 104 100 1x10* negli- 105-10e 7.0
Panels gible
ESF Motor Control Centers atm 104 100 1x10* negli- 105-10e 7.0
| ESF Aux. Panel Board atm 80 100 1x10% gible 108-10e 7.0
! Aux. Blag. FSF Fan Motors atm 104 95 4x10* negli- 10%5-10e 7.0
Ventilation Instrument Sensors atm 104 95 4x104 gible 10%-10e 7.0 (8}
Auxiliary Pump motor assembly atm 104 100 4x10* negli- 7.0 (&)
Feedwater sensors atm 104 100 4x104 gible
Turbine driven AFW atm 114 100 4x10* negli- 7.0 (n
Pump, associated gible
valve operators, 10
controls, and instruments
f
Service Water Valve Operators atm 120 95 1x10® negli- 7.0 (&)
Sensors atm 120 95 1x103 gible 7.0 n 8
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TABLE 3.11-4
(Sheet l1a of 2)

fnvironmental Conditions for Qualification Tests
for ESF Components Located Outside Containpent

SG Feedwater

Main

Steam

Control valve operator
Pump controls

Turbine driven AFW Pump

steam supply valve
operators

Felative
Pressure Temp. Huamidity (%)
(psiq) (F)y (5
atm 100
atm
100

Integrated Total Test
Rads Doses Time
4) Duration
Gamma Beta (Sec) pE (5)
1x10% npegli- 100 7.0
gible
1x10% negli- 100 7.0
gible

(2)

Amendment 10



GIBRSSAR
TABLE 3.11-4
(Sheet 2 of 2)

Environmental Conditions for Qualificaticn Tests
for ESF Components Located Outside Containment

Environmental conditions listed are assumed to be the same for either LOCA or MSLE cases.

System is NNS, non-seismic Cateqgory I, serving as a backup to the hydrogen recombiners.

Pressure Temp.
System Components (psiq) ("
Sensors
Control Valve Operators
Component Pump motor atm 104
Cooling Water Control Valve Operators atm
sensors atm 104
Con~rol Room Control board instruments atm 80
and instrument racks
Seismic Rooster Pump atm 104
Category 1 £ motor assembly, valves
Portion of £ controls, sensors
Fire Protec-
tion
SFP Cooling Valve controls, sensors atm 120
Hydrogen Hydrogen detection atm 120
Purge
Note: 1.
2. Conditions are based on MSLE - see Figure 3,11-2
3.
4. Radiation doses as total for entire test time
5. Humidity and pH are held constant durinag the test

Integrated Total Test
Felative Rads Doses Time
Humidity (%) {rads) _(4) Duration
(5 Gamma Peta (Sec) pH (5)
100 1x10% negli- 100 7.0
gible
95 1x10* negli- 108-10e 7.0
gible
as 1103 npegli~ 10%-108 7.0
gible
€0 1x10b3 negli- 7.0
gible
g% 1x10* negli- 7.0
gible
100 4x10* negli- 10e 7.0
gible
100 4x10* negli- 108 7.0
gible

Notes

(N

(n

(n

.3
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8.0 ELECTRIC POWER

8.1 Introduction
B8.1.1 Utility Grid Description

rhis information is provided in the Utility-Applicant's “AR.
8.1.2 Onsite Electric System Description

The onsite electric system includes power supplies, distribution
equipment, and instrumentation and controls to supply power to
the unit auxiliary loads (normal and safety-related) during
startup, normal operation, and normal and emergency shutdown.
Connection of the generator to the unit output switchyard is made
via isoclated-phase bus duct (generator main leads), load break
switch, and main step-up transformers.

Power to the unit 6900-V auxiliary bus systems is furnished
through either the unit auxiliary or station service
transformers.

Normally when the plant is in operation, the non-safety-related
auxiliaries are supplied from the main generator via the load
break switch, and two unit auxiliary transformers. The offsite
power supply via the station service transformers serves as a
backup source. The supply to the unit auxiliary transformers is
derived from a bus tap located between the load break switch and
the main step-up transformers by means of isclated-phase bus

duct.

safety-related auxiliaries normally are supplied from the primary
offsite power source via two separate and independent station
service transformers. when the load break switch is open the
back feed connection from the Unit output switchyard, wvia the
main trans‘ormers and the unit auxiliary transformers, serves as
the alternate offsite power source.

8.1-1 Amendment 10
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During startup and shutdown of the plant, the non-safety-related
auxiliaries are powered from the alternate offsite power source
via the main step-up and unit auxiliary transformers. After
synchronizing the main generator with the alternate offsite power
source, the load break switch is closed without interruption of
power to the non-safety-related auxiliaries, The safety-related
auxiliaries are continuously powered from the primary offsite
power source, The station service and the unit auxiliary
transformers are connected to the 6900~V bus system and provide
two independent means of supply to the safety-related equipment
from the offsite power systems without relying on the main
generator.

The plant startup can also be achieved by supplying power to the
Class IE and non-Class IE buses from the primary offsite power
source via the station service transformers. Synchronization
between the main generator and alternate offsite power source can
be achieved either across the load break switch or a switchyard
breaker. Following synchronization of the main generator to the
alternate offsite power source the nan-Class IE buses will be
transferred (live) to the unit auxiliary transformers,

Upon a loss of all external ac power, station standby power
sources consisting of two diesel generators are provided to
satisfy the loading requirements of the ac Class IE loads.
system redundancy precludes loss of all onsite power due to any
single failure,

A third diesel geanevator, non-Class IE, is provided to satisfy
the loading requirements of the ac non-safety-related essential
loads.

Direct-current Class IE loads of the unit are supplied by four
independent and redundant 125-V Class IE bcattery systems.
Direct-current loads tnat are not Class IE receive power through
an independent non-Class IE 125/250-V battery system to protect
the integrity of the 125-Vdc Class IE systems.

Alternating-current and direct-current Class IEF loads of the unit
are each divided into redundant load groups, each energized from
an independent Class IE power supply. There is no
interconnections between redundant lcad groups.

Table B8,1-2 outlines the acceptance criteria for the electric
power system,

8.1=2 Amendment 10
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8.1.3 Safety-Related Loads

The safety loads that require electric power to perform their
safety functions are identified in Table 8.1-1, This table
includes the safety load, safety functiops performed, and type of
electric power (ac or dc or both).

8.1.4 Design Criteria

The design bases, criteria, Regulatory Guides, standards, and
other documents that are implemented in the design of the
safety-related systems are listed below, These documents are
described in tections 3.1, 8.2 and 8.3.

1. 10 CFR Part 50, Appendix A; General Design Criteria
for Nuclear Power Plants, U.S. Nuclear Regulatory
Commission, January 1, 1976

24 Regulatory Guide 1.6, Independence Between
Redundant Standby (Onsite) Power Sources and Between
Their Distribution Systems, U.S. Nuclear Regqulatory
Commission, March 19, 1971

3. Regulatory Guide 1.9, Selection of Diesel Generator
Set Capacity for Standby Power Supplies, U.S. Nuclear
Regulatory Cormission, March 10, 1971

4. Regulatory Guide 1.12, Instrumentation for
Earthquakes, U.S. Nuclear Regulatory Commission,
Apcil 1974

Se Regulatcry Guide 1.22, Periodic Testing of
Protection System Actuation Functions, U.S. Nuclear
Regulatory Commission, February 17, 1972

6. Regulatory Guide 1.29, Seismic Design
Classificatisn, U.S. Nuclear kegulatory Commission,
February, 1976

7. Regulatory Guide 1.30, Quality Assurance
Requirements for the Installation, Inspection, and
Testing of Instrumentation and Electrical Equipment,
U.S. Nuclear: Regulatory Commission, August 11, 1972

I 10
110
I 10

| 10
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8. Regulatory Guide 1,32, Use of IEEE Std 308~1974,
Criteria for Class 1E Electric Systems for Nuclear Power
Generating Stations, U.S. Nuclear Regulatory Commission,
February, 1977

9% Regulatory Guide 1.40, Qualification Tests of
Continuous-Duty Motors Installed Inside the Containment
of Water-Cooled Nuclear Power Plants, March 1973,

10. Regulatory Guide 1.41, Preoperational Testing of
Redundant Onsit~ Zlectric Power Systems to Verify Proper
Load Group Assignment, U.S. Nuclear Regulatory
Commission, March 16, 1973

11, Regulatory Guide 1,47, Bypassed and Inoperable
Status Indication for Nuclear Power Plant Safety
Systems, U.S. Nuclear Regulatory Commission, May 1973

12. Regulatory Guide 1.53, Application of the Single
Failure Criterion to Nuclear Power Flant Protection
Systems, U.S. Nuclear Regulatory Commission, June 1973

13. Regulatory Guide 1.62, Manual Initiation of
Protective Actions, October 1973,

14, Regulatory Guide .63, Electric Penetration
Assemblies in Containment Structures for Water-Cooled
Nuclear Power Plants, U.S. Nuclear Regulatory
Commission, May, 1977
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15. Regulatory Guide 1.64, Quality Assurancello0
Requirements for the Design of Nuclear Power Plants,
U.S. Nuclear Regulatory Commission, June 1976 10

15. Regulatory Guide 1.68, Preoperational and InitialilC
Startup Test Programs for Water Cooled Nuclear Power
Plants, U.S. Nuclear Regulatory Commission, January 197710

17. Regulatory Guide 1.73, Qualification Tests of|10
Electric Valve Operators Installed Inside the
Containment of Nuclear Power Plamts, U.S. Nuclear
Regulatory Commission, January 1974

18. Regulatory Guide 1.75, Physical Independence of |10
Electric Systems, U.S. Nuclear Regulatory Commission,
January 1975

19. Regulatory Guide 1.81, Shared Emergency andl10
Shutdown Electric Systems for Multi-Unit Nuclear Power
Plants January 1975

20. Regulatory Guide 1.89, Qualification of class 1EI|10
Equipment for Nuclear Power Plants, U.S. Nuclear
kegulatory Commission. November 1974

21. Regulatory Guids2 1.93, Availability of Electric 10
Power Sources, U.S. Nuclear Regulatory Commissionn
December 1974

22. Regulatory Guiée 1,108, Periodic testing of Diesel
Generator Units used as onsite Electric Power systems at
Nuclear Power Piants, U. Se. Nuclear Regulatory
Commission, August 1377 and ERRATA issued in September
19717.

23. Regulatory Guide 1.118, Periodic Testing of
Electric Power and Protection Sfystems June 1978.

24, Regulatory Guide 1.128, Installation Design and |10
Installation of Large Lead Storage Batteries for Nuclear
Power Plants October 1978.

25. Regulatory Guide 1.129, Maintenance, Testing, and
Replacement of Large Lead Storage Batteries for Nuclear
Power Plants February 1978.
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26, Branch Technical Position (EICSB) 1, November 1975,
Backfitting of the Protectiop and Ewergency Power
Systems of Nuclear Reactors,

27. Branch Technical Position (EICSB) 2, November 1975,
Diesel - Generator Reliability Qualification Testing,
U.S. Nuclear Regulatory Commission

28. Branch Technical Position (EICSB) 6, November 1975,

10

10

Capacity Test Requirements of Station
Batteries - Technical Specification, U.S. Nuclear
Regqulatory Commission

29. Branch Technical Position (EICSB) 7, November 1975,
Shared Emergency Electric Power Systems for Multi-Unit
Generating Stations.
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30. Branch Technical Position (EICSB) 8, November 1975,
Use of Diesel - Generator Sets for Peaking, U.S. Nuclear
Fegulatory Commission

31. Branch Technical Positiom (EICSB) 10, November
1975, Electrical and Mechanical Equipment Seismic
Qualification Program, U.S. Nuclear Regulatory
Commission

hO

32. Branch Technical Position (EICSB) 11, November 1975 ho

Stability of Offsite Power Systems, U.S. Nuclear
Pegulatory Commission

33, Branch Technical Positiop (EICSB) 15, November
1675, Reactor Coolant Pump Breaker Qualification,
U.S. Nuclear Regulatory Commission

34, Branch Technical Position (EICSB) 17, November
1975, Diesel - Generator Protective Trip Circuit
Bypasses, U.S. Nuclear Regulatory Commission

35, Branch Technical Position (EICSB) 21, November
1975, Guidance for Application of Regulatory Guide 1.47,
U.S. Nuclear Requlatory Commission

36. Branch Technical Positiom (EICSB) 22, November

10

10

10

10

1975, Guidance for Application of Regqulatory Guide 1.22,
U.S., Nuclear Regulatory Commission

37. Branch Technical Positiop (EICSB) 27, November
1975, Design for Thermal Overload Protection for Motors
of Motor Operated Valves, U.S. Nuclear Regulatory
Commission

8.1-6 Amendment 10
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38. IEEE 279-1971, Criteria for Protection Systems forllo
Nuclear Power Generating Stations

39. IEEE 308-1974, Standard Criteria for Class 1E Power |10
Systems for Nuclear Power Generating Stations

40. IEEE 317-1976, Electrical Penetration Assemblies in |10
Containment Structures for Nuclear Power Generating
Stations

41, IEEE 323-1974, Standard for (Qualifying Class 1E |10
Electrical Equipment for Nuclear Power Generating
Stations (Basic Acceptance Criteria)

42, IEEE  334-1974, Standard for type Tests of |10
Continuous-Duty Class 1E Motors for Nuclear Power
Generating Stations

43, IEEE 336-1977, Installation, Inspection, and |10
Testing Requirements for Instrumentation and Electric
Equipment During the Construction of Nuclear Power
Generating Stations

44, TISEE 338-1977, Trial-Use Standard Criteria for the |10
Periodic Testing of Nuclear Power Generating Station
Protection Systems

45, IEEE 344-1975, Recommended Practices for Seismic 10
Qualification of Class 1E Equipment for Nuclear Power
Generating Stations

46, IEEE 352-1975, Guide for General Principles ofllo
Reliability Analysis of Nuclear Power Generating Station
Protection Systems

47, IEEE 379-1977, Guide for the Application of Sinqlello
Failure Criterion Lo Nuclcar Power Generating Station
Protection Systems

48, IEEE 380-1975, Definitions of Terms Used in |10
IEEE Standards on Nuclear Power Generating Stations

49, IEEE 382-1972, Guide For Type Tests of Class 1 |10

Electric Valve Operators For Nuclear Power Generating
Stations
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50, IEEE 383-1974, Standard for Type Tests of Class 1EIL0
Electric Cables, Field Splices and Connections for
NMuclear Power Generatirg Statioms

51, IEEE 384-1977, Trial-Use Standard Criteria for|l0
Separation of Class 1E Equipment and Circuits

52, IEEE 387-1977, Criteria for Diesel-Generator Units |10
Applied as Standby Power Supplies for Nuclear Power
Generating Stations

53, IEEE 420-1973, Trial Use Guide for Class 1E Control |10
Switchboards for Nuclear Power Generating Stations (ANSI
N41.17)

54, IEEE 422-1977 Guide for the Desian and Installation
of Cable Systems in Power Generating Stationms. 10

5S. IEEE 450-1975, Recommended Practice for
Maintenance, Testing, and Feplacement of Large
Stationary Type Power Plant and Substation Lead Storage
Batteries

56. IEEE 484-1975, Recommended Practice foril0
Installation Design and Installation of Large Lead
Storage Batteries

57. IEEE 494-1974, Standard Method for Identification |10
of Documents Related to Class 1E Equipment and Systems
for Nuclear Power Generating Stations

58, IEEE 497-1977 Trial-Use Standard Criteria for Post
Accident Monitoring Instrumentation for Nuclear Power
Generating Stations.

59, IEEE 577-1976 Requirements for Reliability Analysis
in the Design and Operation of Safety System for Nuclear

Power Generating Stations. 10

60. IEEE 603-1977 Trial-Use Standard Criteria for
safety Systems for Nuclear Power Generating Stations.

61. ANSI C37.20, Switchgear Assemblies, Including Metal
Enclosed Bus (IEEE 27)

62. ANSI N45.2.11-1974, Quality Assurance Requirements |10
for Design of Nuclear Power Plants
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63. ANSI C57.12, General Requirements for Distribution,
Power and Regulating Transformers.

64, IPCEA 5-19-81 1969, “Rubber Insulated Wire and
Cable for the Transmission and Distribution of
Electrical Energy."

65. IPCEA P ~ 46-426 1962, Power Cable Ampacities

66. IPCEA P-54-440 1975, Ampacities for Cables in Open
Top Cable Trays.

67. NEMA SG 3-1971, Low Voltage Power Circuit Breakers
68. NEMA SG 4-1965, AC High Voltage Circuit Breakers
69, NEMA SG 5-1971, Power Switchgear Assemblies

70. NEMA SG 6-1974, Power Switching Equipment

71. NEMA TR1=-1974, Transformers, Requlators and
keactors

72. NEMA MG-1-1972, Motors and Generators

73. NFPA NO. 70-1978, National Electrical Code
1978 Edition

74, NEMA VE 1-1971, Cable Tray Systems

75. Illuminating Engineering Society Lighting Handbook,
Sth Edition, 1972

Additional standards, guides, recommended practices, and test
procedures, for specific equipment are detailed in the equipment
purchase specifications from among the publications of ANSI,
ioie 4P2CEA, NEMA, NFPA, and others as required,

The evternt of im-]lementation of the design criteria for NSSS
equipment 1s discussed in the NSSS SSAR.
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8.1.5 Compliance

a. Compliance witk Regulatory Guides;l.G, 1.9, 1.32, 1.75
and IEEE Standar.s 308, 344 and 387

Class 1E electric systems are designed to comply with Requlatory
Guides 1.6, 1.9, 1.32, 1.75 and IEEE 308, 344, and 387 as
discussed in Section 8.3,

b. Compliance with Regulatory Guide 1.93

The reactor operation conforms to Regulatory Guide 1.93 as
described in Technical Specification subsection 3/4.8.

Ce Compliance with Regulatory Guide 1.63 and
IEEE Standard 317

Electric penetrations are designed, tested and documented in
accordance with IEEE 317 as augmented in Regulatory Guide 1.63 as
discussed in subsection 8.3.1.2.6.

d. Compliance with Regqulatory Guide 1.41

Preoperational testing of redundant onsite electric power systems
conforms to Regulatory Guide 1.41,

e, Compliance with Regulatory Guide 1.22

The protection system is designed to permit periodic testing as
required in accordance with Regulatory Guide 1.22.

£ Compliance with IEEE Standard 338

The periodic testing of the reactor trip systems and engineered
safeguards feature actuation systems conforms to the requirements
of TEEE 338.

ge Compliance with Regulatory Guide 1.30

The quality assurance program of Class 1E instrumentation and

electric equipment satisfies the requirement outlined in
Fegqulatory Guide 1,30,

8.1-10 Amendment 10
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h. Compliance with Regulatory CGuide 1.29

Instrumentation and electric components designated as seismic
Category I required for systems described in Regulatory
Guide 1.29 are designated to withstand the effects of the SSE and
remain functional.

i. Compliance with Regulatory Guide 1,81

Since the standard plant is designed to be independent of other
units the Class 1E system satisfies the Regulatory Guide 1,81,

J. Compliance with Fegulatory Guide 1.89 and 1EEE
Standard 323

All groups cf Class 1E equipment are environmentally qualified in |10

accordance with Requlatory Guide 1.89 and IEEE 323 using valid
techniques as discussed in Section 3.11.

k. Compliance with Regulatory Guide 1.40

Qualification tests of continuous-duty motors installed inside
the containment conform to Regulatory Guide 1.40.

1. Compliance with Regulatory Guide 1,47

Bypassed and inoperable status indication for “lass 1E equipment
conforms to Regulatory Guide 1.47.

m. Compliance with Regulatory Guide 1.53

The application of single failure criterion to plant protection
systems conforms to Regulatory Guide 1.53.

ne Compliance with Regulatory Guide 1.62

The manual initiation of protective. actions is designed in
accordance with Regulatory Guide 1.62.

O. Compliance with Regulatory Guide 1.73

Qualification tests of electric valve operators installed inside
the containment conform t0 Reculatory Guide 1.73.

The extent of implementation of Regulatory Guides for NSSS
equipment is discussed in the NSSS SSAR.
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TABLE 8.1-1
(Sheet 1 of 2)

SAFETY LOADS AND FUNCTION

(Westinghouse=-414)

Safet ad

Safety injection
pumps

Centrifugal charging

pumps

Residual heat
removal pumps

Containment spray
pumps

Service Water
pumps

Component cooling
water system
Fumps

Auxiliary
feedwater pumps

Spent-fuel pool
coolant pumps

Hydrogen
recombiner

Emergency air
conditioning
and ventilation

Function

Provide emergency core cooling

Provide borated water to primary
coolant during main steam line
break

Provide emergency core cooling
and reactor heat removal
during blackout

Provide cooling spray in
containment following LOCA
and main steam line break

Provide cooling water for
component cooling water
heat exchangers, emergency
makeup source to auxiliary
feedwater system

Provide cooling water to
safety-related equipment

Provide adequate water to
steam generators in the event
of a unit trip coupled with

a loss of offsite power

Cool spent fuel

Reduce hydrogen concentration
in containment fellowing DBA
Maintain safe operating

ambient conditions for personnel
and safety-related equipment

ac

ac

ac

ac

ac

ac

ac

ac

10

10

10
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TABLE 8.1-1

(Sheet 2 of 2)

SAFETY LOADS AND FUNCTION

Safety Load

Boron injection
tank heaters, surge
tank heaters, and
heat tracing system

Motor-operated
valves, small
motors, fans and
heaters associated
with safety-related
equipment

Feactor trip system
Engineered safety
features actuation
system

Safety-related
plant instrumentation

Instrument buses

Shutdown control
and instrumentation

Instrument bus
inverters

Battery chargers

(Westinghouse~-414)

Function

Prevent boric acid
crystallization

Ensure coordinated operation
of safety-related systems

Provide safe plant shutdown

Provides for actuation of
engineered safety features

Provide safe reactor operation
and postaccident shutdown

Provide power to vital
instrumentation and
control equipment

Provide contrecl to
shutdown plant from
outside of control room

Provide power to vital
instrument buses

Provide charging to
batteries

1
ower

110
ac 11

(10
ac

&
ac and dc
ac and dc!l0
ac
ac

1
ac and dc
dc
ac

10
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TABLE 8.1-2
(Sheet 1 of 5)

ACCEPTANCE CRITERIA FOR ELECTRIC POWER SYSTEM

(westinghouse - 414)

- —

Onsite Cnsite

Cffsite ac dc
Power Power Power
Criteria System System System
1. 10 CFR Part 50
a. 10 CFR Part 50.34 x x X
B 10 CFR Part 50.36 X X X
c. 10 CFR Part 50.55a X x X
2. General Design X X x
Criteria, 10 CFR
Part 50,
Arpendix A
3. Regulatory Guide
1.6 X X
1.9 x
1«12 x X
1- 42 x ¥
1.29 X x
1.30 X X x
1.32 x X x
1.40 X

Amendment 10
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TABLE 8.1-2
(Sheet 2 of 5)
ACCEPTANCE CRITERIA FOR ELECTRIC PCWER SYSTEM
(westinghouse - §14)
Onsite Onsite
Offsite ac dc
Power Power Power
Criteria System System System
1.41 X X
1.47 X X
1.53 X X
1.62 X X 10
1.63 x x ‘
1.64 X X
1.68 x X
1.70 x X X
1.73 X
1«75 X X
1.81 X X
1.89 x X
1.93 x X x
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TABLE 8.1-2
(Sheet 3 of 5)

ACCEPTANCE CRITERIA FOR ELECTRIC PCWER SYSTEM
(Westinghouse - 414)

Cnsite Onsite

Offsite ac dc
Power Power Power
Criteria System System Sy~ tem
1.100 X x
1.006 x
1.108 x
1.118 x X X
1.128 X
1.129 X
Branch Technical
Pcsitions (BIPs)
EICSB 2 X
EICSE 6 x
EICSB 8 X
EICSE 10 L X x
EICSE 11 X
EICSB 15 X
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TABLE 8.1-2
(Sheet 4 of 5)

ACCEPTANCE CRITERIA FOR ELECTRIC POWER SYSTEM

(westinghouse - 414)

Cnsite Onsite
Offsite ac dc
Power Power Power

Criteria System System System
EICSE 17 X

EICSB 18 x

EICSB 21 X x X
EICSE 22 x X
EICSE 27 x X

S« IEEE Standards

279-19M X x
308-1974 X X X
317-1972 x X
323-197% x x
334-1974 x

336-1971 x x x
3:8-19175 X x X
344-1975 X X
352-1975 x x

Amendment 10
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TABLE 8.1-2
(Sheet 5 of 5)

ACCEPTANCE CRITERIA FOR ELECTRICT PCWER SYSTEM

(Wwest inghouse - 414)

Cnsite Onsite
Offsite ac dc
Power Power Power

Criteria System System System
379-1972 X x
380-1972 X X X
382-1972 X
383-1974 X X
384-1974 X X
387-1972 X
420-1975 X %
450-1975 x
4EY-1975 x
494-1974 x X

Amendment 10
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8.2 Offsite Power System
This section is provided in the Utility-Applicant's SAF.

8.2.1 Interface Requirements

The Gibbs & Hill Standard Nuclear Power Plant is designed to have
two physically independent and separate offsite power sources.
The primary offsite source provides power to the station service
transformers. The alternate offsite source provides power via a
back feed connection from the unit output switchyard through the
main transformers and the unit auxiliary transformers. This is
as shown on the Simplified Main One Line Diagram, Figure 8.3-1.
Poth of the offsite sources may be in the same switchyard. Two
independent circuits are required so that a failure of one
circuit will in no way affect the other and result in the loss of
both circuits. The Utility-Applicant's must perform a system
stability analysis and the offsite power system must be capable
of satisfying the following station power requirement:

a. Two independent power sources as described above
be Steady state load of approximately (later) MVA
S Nominal voltage (for station service transformers) as

available for primary, 6.9 kV for secondary

d. Allowable voltage variation, assumed to be +5 percent
durina normal operation

e. Nominal frequency, 60 Hz
The Utility Applicant must also perform an analysis to determine
the frequency decay rate of the gqrid system. This frequency rate

is required by RESAR-414, in setting of the reactor ccolant pump
underspeed trip set point.

wW-4 14 8.2-1 Amendment 10
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8.3 Opsite Power Systeps

8.3.1 ac Power Systens

8.3.1.1 Description

The onsite ac power systems consist of various auxiliary

electrical systems designed to provide reliatle electrical power
to safety-related and non-safety-related station loads.

Pedundancy of systems and components ensures safe reactor | ,

shutdown during an SSE or DBA, or koth, and mitigates release of
radicactive material to the environs. Figure 8.3-1 depicts the
rain one 1line of the electrical power distribution system.

Figures 8.3-3 to 8.3-8 show the physical arrangement of major| 10

Class 1E equipment and the separation of redundant power
raceways. Power to the onsite Class 1E ac power distributicon
systems are furnished by one of the following systems: a main
generator cr an alternate offsite power source, primary offsite
power source, or a standby power system (diesel generators).

a. Non-Safety-Related Distribution System
The unit distribution system uses voltage levels of 6900 V and

480 vV for main power distribution. Bus arrangements, bus
interconnections, transformer supplies, and power supplies are

shown on Figure 8.3-1 Simplitied Main One Line Diagram. The | 10

non-Class 1E dis*ribution system consists of eight 6900~V buses
which furnish power to non-Class 1E loads. Transformation from
6900 V to 480 V provides the required power for the
480-v-auxiliaries and a 120/208-V 1lighting system. Power
distribution at 480-V is accomplished through norn-safety-related
tuses for the unit,

The unit auxiliary transformers are connected to the main
generator via the load kreak switch. The supply for the primary
winding of the unit auxiliary transformers is tapped between the
load treak switch and the low-voltage bushings of the main
step-up transformers.

During startup of plant the load break switch is in the open
position, the non-safety-related Luses are powered from the
alternate offsite power source via the main and unit auxiliary
transformers. The safety related buses are powered from the
primary offsite power source via the station service
transformers. The operator monitors the synchronizing system
displays and when the nain generator is in proper phase and

voltage relationship witn the alternate offsite power source, the

8.3-1 Amendment 10
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load treak switch will be manually closed by the operator without
interruption of power to the non-safety-related buses, The bus
supply breakers are not interlocked with the load break switch.

During normal plant operation, the non-safety-related btuses are
energized by the main generator through the load break switch and
unit auxiliary transformers, and the safety related buses remain
energized from the primary offsite power source. The load break
switch is in a closed position.

a. In the event of a failure of the primary offsite power
source the safety related buses will automatically fast-transfer
to the main generator output.

b. In the event of a turbine trip, the load break switch
will open automatically and isolate the main generator from the
systerm., The nonsafety related buses will then remain energized
via the backfeed connections from the alternate offsite power
scurce through the main and unit auxiliary transformers.

Ce In the event of an electrical fault in the generator
Frotection zone, since the load break switch is not designed to
interrupt fault current, it will remain closed and the main
generator switchgear breaker will trip. The non-safety-related
tuses will automatically transfer to the primary offsite power
source.

Puring a planned shutdown of the plant, the load break switch
will be opened manually and the non-safety-related buses will
remain energized via the backfeed connecticn from the alternate
offsite power source through the main and unit auxiliary
transformers. €afety related buses will remain energized from
the primary offsite power source.

The capability of the load break switch to perform its required
operational function will be demonstrated by qualification
testing. The qualification testing program will show that the
load Lreak switch is akle to perform its required operational
functions reliably tc assure that the requirements of General

PDesign Criterion 17 are met.

8.3-1a Amendment 10
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The plant has two three-winding, three-phase, 60-Hz unit
auxiliary transformers with secondary voltage of 6900~-V. The
secondary windings of each wunit auxiliary transformer are
connected to the 6900-V buses by means of metal-enclosed bus
ducts as follows (see Figure 8.3-1, Class 1E bus supply circuit
breakers in normal cukicle):

10

Transformer Buses
TIA-1 x winding 1A1, 1AS, 1EAM1
y winding 1A2, 1A6
TIA-2 x winding 1A3, 1A7
y winding 1A4, 1A8, 1EA2

Alterrate locations for circuit breaker elements provide a means
for wmaintaining power to the Class 1E buses; the details are
described in subsection 8.3.1.1.Lk.

Switchgear for all the 6900-V buses is standard 500 MVA
interrupting-capacity 7.2-kV class metal clad medium-voltage| 10
switchgear. All circuit breakers are air-break type. Continuous
.current ratings are 1200 A for load feeder breakers. Incoming
¥ supply breakers for kuses 1A1, 1A2, 1A3, and 1A4 are rated 2000 A
continuous. Incoming supply breakers for reactor coolant pump
buses are rated 1200 A continuous. The switchgear is metal clad
with metal barriers Lletween bLreakers. The 6900~V Class 1F
switchgear and the 6900~V switchgear that energizes the
non-Class 1E reactor coolant pumps are Jlocated in a seismic
Category I structure, as shown in Figures 8.3-5 and 8.3-7, and
are seismically gqualified in accordance with the criteria
discussed in Section 3.10. Two circuit breakers are connected in 10
ceries to feed sach reactor coolant purmp motor, as shown in
Figure 8.3-1. The circuit
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breakers conform to principal design criteria specified in
TEEE 308-1974,

Fach of the circuit btreakers on reactor coolant pump buses 1AS,
1A6, 1A7, and 1A8 receives a trip signal in the event of an
underspeed condition. The underspeed ¢trip signal design is
descrirved in Section 7.2 of the NSSS SSAR. The frequency decay
rates of the grid do not influence or prevent the full coastdown
of the reactor coolant pumps under this condition.

Generally, motor loads exceeding 250 hp are rated 6600-V, and are
connected to the 6900~V tuses for across-the-line starting.

Dry-type transformers (6900 V to 480 Vv, three-phase, 60 Hz) are
connected to a 480-V metal-enclosed switchgear (600-V-class)
arranged as double-ended load centers. The switchgear is
arranged in several independent station service distribution bus
connections. Air-break circuit breakers are furnished with rated
interrupting capability of 50,000 A. A bus tie ketween the buses
provides service if one transformer is unavailable. The 480-V
switchgear provides power to various motor control centers (MCC)
and motors.

Generally, motors rated up to 100 hp are connected to MCC and
larger motors are connected to #80-V switchgear.

The 118-vac, single-phase, 60-Hz power, which is required for
essential non-Class 1E loads is surplied by solid-state
inverters IVIC-1, 1IVIC-2, and 1IVIC-3 as shown in Figure 8.3-1.
Fach inverter receives incoming normal power supply from either
non-safety-related 480-vac MCC 1B5-1 or 1B5-2, and a backup
dc power supply from 125/250-V battery BTID2-2 by means of an
auct ioneering-type circuit, The distribution panel RTICY
provides an alternate source of regulated ac power to the 118-Vac
buses during inverter maintenance periods. During bklackout
conditions, 480-vac MC '+ 1B5-1 and 1B5-2 receive power from a
self-contained diesel generator 1G1 which ensures continuity of
essential non-safety-related services.

8.3-3 Amendment 10
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power for all switchgear is obtained from the 125-vdc
The 125-Vac systems are described in subsection 8.3.2.| 10

Safety Related Distributiorn System
1 Power Supply Feeders

The primary offsite power source supplies power to the
Class 1E buses through the station service transformers
during all modes of operation of the unit, while the
supply from the unit auxiliary transformers serves as a
tackup.

The station service transformer connection to the
offsite substation is site-specific; however, it is
independent of the connection to the main step-up
tranformers from the unit output switchyard.

The plant has two three-winding, three-phase, 60-Hz
station service transformers, each with secondary
voltage of 6900-V. | 10

The secondary windings of each station service
transformer are connected to the 6500-V buses by means
of metal-enclosed bus ducts as follows (see
Figure 8.3-1, Class 1F bus supply circuit Lkreakers 1in
normal cukicle):

Iransformer Euses
T1A-3 x = winding 1A1, 1A5, 1EA1
y - winding 1A2, 1A6
TI1A-4 x - winding 1A3, 1A7 | 10
y - winding 1A4, 1A8, 1EA2

The alternate offsite power source connections to
Class 1E buses 1EA1 and 1EA2 are achieved through main
step-up transformers T1-1 and T1-2, and the unit
auxiliary transformers T1A-1 and TI1A-2. The main
step-up transformer secondary are connected to the unit| ,,
output switchyard via an overhead transmission line, the
length of which is site specific.
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transformer are connected to the 6900~V Luses
of metal-enclosed bus duct as follows (see Figure 8.3-1,| 10
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windings of each

unit auxiliary
by means

Class 1E bus supply circuit breakers in normal cubicle):
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service transformer T1A-3 1is out
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service transformer TI1A-4 is out
service, relocation of circuit breaker, item 12,
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supply power

Class 1F bus 1EA2 in addition to Class 1E bus 1EA1.
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tus 1EA1 in addi*ion to Class 1E bus 1EA2.
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when unit auxiliary transformer T1A-2 is out of service,
relocation of circuit breaker, item 13, to alternate
cukbicle, as shown in Figure 8.3-1 , enables unit
auxiliary transformer T1A-1 to supply power to Class 1F
tus 1FA2 in addition to Class 1E bus 1EA1.

when one unit auxiliary transformer or one station
service transformer is out of service, or proper
combination of both are out of service, and after their
associated circuit breakers have Leen relocated, the
safety-related buses of the unit can be supplied by two
independent and reliable immediate-access offsite power
sources.

In addition to the two offsite sources described
previously, the onsite standby diesel generators can
supply power to Class 1E buses 1EA1 and 1FA2; refer to
Subsection B8.3.1.1.C.

2) Pusing Arrangement

Two independent and redundant 6900-V Class 1E buses are
provided for the unit,each capable of supplying the
minimum safety-related loads required to safely shut
down the unit following a DBEA. Each bus can be fed from
two independent offsite power sources or fror the diesel
generator assigned to the Lus.

Eac. Class 1E €900-V bus supplies a double-ended load
center (600 V class) through dry-type transformers
(6900 V +to 480 V, three-phase, 60 Hz) supplying 480-V,
metal-enclosed switchgear. A bus tie between the bus
sections of the doutle-ended 1load center provides
continuity of service if one transformer is unavailaktle.
Arranacement of kuses is shown in Figure 8.3-1.

The wvoltage levels at the safety related buses will be
optimized for the full load and minimum load conditions
that are expected throughout the anticipated range of
voltage variations of the offsite power source Ly the
automatic operation of the on-lcad top charger of the
Station Service and Unit Auxiliary Transformers.

To permit verification that bus voltage is within the
suitakle range during plant operation, voltages on the
safety related 6900-V and 480-V buses are indicated in
the control room.
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3) loads Supplied From Each Bus

The loads supplied from each independent and redundant
6900~V bus and 480-V load centers are shown in
Table 8.3~ 7. The 1loads supplied from each of the
various motor control centers will be shown in the| 10
Utility Applicant's FSAR.
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4) Manual and Automatic Interconnections BEetween
Puses, PRuses and Loads, and Buses and Supplies

There are no manual or automatic interconnections
tetween a Class 1E bus and its redundant Counterpart.
There is no way of connecting a load of one Class 1E bus 10
to the redundant Class 1E bus. Therefore, each Class 1E

ktus is corpletely independent of its redundant
counterpart. The only time a Class 1E 6900-V bus is
connected to more than one power source is after manual
synchronization of one standty diesel generator to 1its
related Class 1E bus. Paralleling of diesel generators

is pot possikle due to electrical isolation and
separation and administrative procedures which preclude
testing more thar one standby diesel generator at a
time. Automatic transfer of a Class 1E 6900-V Fus from
the primarv offsite power source to the alternate 10
offsite power source is by sequential transfer fast
transfer.

5) Interconnections Between Safety-Related and
Non-Safety-Related Buses

There are no manual or automatic direct connections
tetween any Class 1E (safety-related) bus and any
non-Class 1E (non-safety-related) bus.

6) Fedundant Bus Separation

All redundant buses are arranged to maintain electrical
and physical isolation from each other in crder to

satisfy the single-failure criterion. Physical
locations of these buses and related electrical
distribution are shown in Figures 8.3-5 and 8.3-7. I 10

The 6900-V and 480-V switchgear for the redundant
safety-related loads are located in individual rooms in
the seismic Category I auxiliary building. Fach room
contains only electrical equipment, thereby, wminimizing
exposure to mechanical, water, or fire damage caused by
failure of equipment such as steam lines, waterlines,
pumps and motors. Switchgear of redundant trains are
further separated by placing the equipment on different
floor elevations.
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Fquipment Capacities

switchgear is adequately sized and coordinated to
t safe and reliable operation under normal, short
it, and momentary current conditions.

diesel generators are sized so that each set is
le of carrying the safety-related 1loads of its
ctive train for a DBA.

estimated capacity of each diesel generator set and
stimated loads used to determine this capacity are
in Takle 8.3-7. This estimated size will be
ed, if required, as the detailed plant design
esses and depending on the manufacturer's standard
. The design and continuous rating applied is
stent with NRC Regulatory Guide 1.9 and IEEE 387.

ities of individual 1loads are determined on the

of nameglate rating, pump pressure, and flow
tions or pump runout conditions. The basis of
tion is noted in Table 8.3-1.

rupting capacity of switchgear, load center, MCCs,
istribution panels are selected on the basis of
-circuit calculations. Transformer impedances are
ted to permit starting the largest motor on the bus
ut the voltage at the motor terminals dropping

80 percent of the wrotor voltage rating, while

remaining within the interrupting and momentary
ilities of the breakers.

Automatic Loading and Stripping of EBuses

6.9 kV Class 1E buses are normally fed from the
ry offsite power supply through the Station Service
formers.

the event of a DBA the following significant
tions are initiated:

The reactor is shutdown and the turbine generator
is tripped

Tripping o©f the turbine genperatcu: will cpen the
generator lcad break switch automatically.
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In

a)

b)

<)

d)
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9)

the event of a DBA followed by the loss of the
rreferred offsite power source the following significant
operations are initiated:

GIBBSSAP

All non-safety-related loads (non Class 1E)
connected to the Class 1E busses are shed by the
accident signal.

The diesel generator sets receive starting signals,
however, the diesel generatcr circuit breaker
remains open.

The safety related loads continue to operate and
other safety related loads which are required for
the safe shutdown of the plant are sequenced on in
accordance with Table 8.3-1.

The reactor is shutdown and the turbine generator
is tripped.

Tripping of the turkine generator will open the
load break switch automatically.

All non safety related loads (non Class 1E)
connected to the Class 1E buses are shed by the
accident signal.

The diesel generator sets receive starting signals,
however, the diesel generator circuit breakers
remain open.

Automatic *fast transfer" of each 6.9 kV Class 1E
Fus to the corresponding unit auxiliary transformer
will be initiated.

If the fast transfer is successfully completed
safety related loads already operating continue to
operate and the balance of safety related loads
will be applied automatically in sequence in
accordance with Table 8.3-1.

vf the fast transfer is not completed, within the
design time limit, then fast transfer is
.utomatically blocked and the loads on the Class 1E
tu. «~s, except those permanently connected will be
automatically shed by either of the bus

undervoltage protection schemes.
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After load shedding is completed and if the
alternate offsite power scurce is available
automatic “slow transfer" (dead bus) is initiated.

If "slow transfer"™ is successfully completed the
safety related loads will ke applied automatically
in sequence in accordance with Table 8.3-1.

In the event the "slow transfer" is not completed,
within the design time, then the "slow transfer" is
automatically Fklocked. After blocking the slow
transfer and when the diesel generators have
attained rated speed and voltage (approx 10 seconds
from receipt of accident signal) and if there is no
voltage on the 6.9 kV Class 1E buses, the diesel
generator breakers will close automatically and the
loading of the diescl generators will follow the
sequence in accordance with Takle 8,.3-1.

In the event of a DBA concurrent with the loss of both
of fsite power sources the following significant
operations are initiated:

a)

b)

)

d)

€)

£)

The reactor is shutdown and the turbine generator
is tripped.

Tripping of the turbine generator will open the
load break switch automatically provided no fault
currents are present.

All the non safety related lcads (non Class 1E)
connected to the Class 1E busses are tripped by the
accident signal.

The diesel generator sets receive starting signals,
however, the diesel generator circuit breakers
remain open.

The loads on the Class 1E Lusses, except those
rermanently connected will be shed by either of the
tus undervoltage protection schemes.

when the diesel generators have attained rated
speed and voltage and if there is no voltage on the
6.9 kV Class 1E buses, the diesel generator
breakers will close automatically and the loading

8.3-9%a Amendment 1
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of the diesel generators will follow the sequence
in accordance with Takle 8.3-1.

In the event of a loss of the preferred offsite power
source without a DBA the following significant
operations are initiated:

a) The diesel generator sets receive starting signals,
however, the diesel generator circuit Lreakers
remain oOpen.

b) Automatic "fast transfer" of each 6.9 kV Class 1E
bus tc the corresponding unit auxiliary transformer
will be initiated.

c) It the transfer is successfully completed no
further operations are necessarye.

d) If the fast transfer is not completed within the
design time limit, than fast transfer is
automatically blocked and the loads on the Class 1E
busses will be automatically lcad shed by either of
the bus undervoltage protection schemes.

€) After load shedding is ccmpleted and if the
alternat offsite power scurce is available
automatic "slow transfer" (dead bus) is initiated.

f) If "slow transfer" is successfully completed t.e
loads will be applied automatically in sequence in
accordance with Table 8.3-2.

q) In “he event the slow transfer is not completed
within the design time then the "slow transfer" is
automatically blocked. After Dblocking the slow
transfer and when the diesel generators have
attained rated speed and voltage and if there is no
voltage on the 6.9 kV Class 1E busses, the diesel
generator breakers will close automatically and the
loading of the diesel generators will follow the
sequence in accordance with Table B8.3-2.
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In the event both offsite power sources are lost without
a P[LCBA the following significant operations are
initiated:

a) The reactor 1is shutdown and the turbine generator
is tripped.

k) Tripping of the turbine generator will open the
load break switch automatically provided no fault
currents are present.

c) The diesel generator sets receive starting signals,
however, the diesel generator circuit breakers
remain open.

d) The loads on the Class 1F kusses, except those
permanently connected will ke load shed by either
of the bus undervoltage protection schemes.

e) when the diesel generators have attained rated
speed and voltage and if there is no voltage on the
6.9 kv Class 1E ktusses, the diesel generator
breakers will close automatically and the loading
of the diesel generators will follow the sequence
in accordance with Takle 8.3-2.

In the event of a loss of the alternate offsite power
source, main step-up and unit auxiliary transformers
tack feed not available, without a DBA the following
significant operations are initiated:

a) Turbine, reactor and main generator trirp.

b) load break switch opens provided no fault currents
are present.

c) The diesel generator sets receive starting signals,
however, the diesel generator circuit breaker
remains open.

d) Automatic "fast transfer" of each 6.9 kV nor
Class 1E bus (normal Lkusses) to the preferred
offsite power source is initiated. 6.9 kV Class 1E
tusses remain energized from the preferred offsite
power source,
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e) If the ¢transfer 1is successfully completed plant
shutdown proceeds with all auxiliary 1loads still
available.

f) If the fast transfer is not completed within the
design time limit, then fast transfer ie
automatically blocked and the loads on the 6.9 kV
non Class 1E busses will be automatically shed by
the bus undervoltage relays.

g) The loads on the Class 1E busses, which are being
supplied by the preferred offsite source, continue
to operate and any additiopnal loads required for
safe shutdown are sequenced on in accordance with
Table 8.3-2.

Voltage conditions on the 6.9 kV Class 1F kusses are
monitored by two systems of wundervoltage protection.
Cne system senses a low or total loss of voltage and a
second system which senses a sustained voltage
degradation of Fkus voltage. Each system consists of
three voltage sensors connected in a two out of three
coincidence scheme on each bus. The resultant output
will incorporate a time delay to prevent spurious trips
due to momentary voltage distrubances. Setpoints for
the voltage sensors and time delay relays will Dbe
determined by analysis of the wvoltage requirement
characteristics of the safety related equipment for all
onsite distribution voltage levels. The time delay, |
including suitakle margin, will not exceed the maximum
time delay assumed in the Utility Applicant's FSAR
accident analysis and will not result in a failure of
any safety system component due *o extended operation at
a degraded voltage condition.

when the diesel generator 1is supplying power to the
6.9 kV Class 1F busses load shedding is automatically
blocked during the sequencing cycle and is automatically
r~instated at the completion of the sequencing cycle.

dication of the 1load shed blocking status will te
provided in the control room. Details of this desicn
will be provided in the Utility Applicant's FSAR.
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9) Safety-Related Equipment Identification

Safety related equipment identification is discussed in
Subsection 8.3.1.3.

10 Instrumentation and Control

Control of the 6900-kV Class 1E supply breakers is from| 10

the contrcl room where voltmeters, ammeters, fregquency
meters, synchroscopes, control swi‘.ches, and controls
are available as required by the operator. Control of
the supply kreakers is also available at the switchgear,
but synchronizing control is only provided in the
control room. Control of each supply breaker from the
control room is dependent on the remote-local control
switch in the switchgear being in the remote position.
To close a circuit breaker requires operation of two
switches; the first, the synchronizing two position
(off, sync) switch, and the second, the control four
position (pull out, trip, neutral, close) switch.
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With power ¢to the Class 1E lruses supplied from the
primary offsite source and with the alternate offsite
source availaktle, the normal position of the control
switches is "remote" for the switchgear remote-local
control switch and "off" and "auto" for the control room
synchronizing and control switches respectively.
respectively. With this configuration the system
automatically responds to the transfer scheme which
provides continued operation of the Class 1E Luses in
the event of loss of either or both offsite sources.

Control of the 6900 volt feeder breakers and the 480-V|
main breakers is from the control room. Synchronizinal
control 1is not required. These breakers are controlled

by four-position (pull out, trip, neutral, close)

control switches.

Control power for the Class 1E circuit breakers is from
two of the four Class 1E 125-Vdc batteries.

11) Electric Circuit Protection System

Flectric circuit protection 1is fprovided to prevent
damage to equirment, maintain operational continuity,
and reduce the safety hazard to plant personnel.
Fast-acting relays respond to overloads, undervoltace,
or faults on feeders or buses so that corrective action
can be initiated to 1isolate the affected equipment, |
transfer loads, or start the onsite diesel generators.

Determination of relays that have operated is indicated
by signal targets on the individual relays. Relay
protection is also provided on each feeder and
transformer. Class 1E mctors are ccnnected to 6900-V or
480-V Class 1E switchgear buses and, in general, are
each provided with alarms in the control room on
overcurrent to alert the operator. The feeder circuit
breaker trips on a short-circuit fault. If the feeder
circuit breaxker fails to clear, backup protection is
provided by the automatic ¢tripping of the incoming
breaker. Sraller motors are connected to the
combination starters, where short-circuit protection is
provided by circuit breakers and overload protection by
thermal relays. Thermal relays associated with Class 1E
motor-operated valves alarm only, the alarms a.e located
in the control room; thus meeting the requirements of
Branch Technical Position (EICSR) 27. However, overload
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protection will be provided by the branch circuit
protective device for the safety related motor operated

10
valves inside the containment.
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The wunit auxiliary and station service transformers are
protected by differential relays and overcurrent backup
relaying. Faults within the differential relay zone of
the unit auxiliary transformer cause the unit to trip
and the unit output breakers in the unit output
switchyard to open. The non-Class 1E 6900-V buses fast
transfer to the primary offsite power source. A fault
within the differential zone around either station
service transformer opens the high-voltage breakers in
the primary offsite power suurce sukstation. The 6900-V
Class 1F Lkuses automatically transfer to the alternate
offsite power source through the unit auxiliary
transformers with no loss of operation.

All protective devices are coordinated to isolate a
fault or abnormal condition as quickly as possible
without damaging or interfering with the effective
cneration of the rest of the system.

Only conventional protective relays of reliable designs
with well-defined and proven theory of operation and
operating characteristics will be selected for Class 1F
application.

Relay settings are based on calculation %itzsiietakes into
account manufacturer's tolerances.

Acceptance tests and caliktration tests for each relay
will ke performed in accordance with manufacturer's
recommendation. Periodic testing is performed on each
relay to verify proper relay operation.
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12) System Testing and Surveillance
Circuit design incorporates test provisions to
periodic#1lly monitor the operational capability of the
safety-related Class 1E systems during power operation.
Initially, all safety-related equirment is tested to
verify compliance with performance specifications after
final assembly and during the startup testing phase.
The diesel generators are tested prior to plant startup
to demonstrate their capability to satisfy design
requirements. The following tests are administered to
certify the adequacy of the wunits for the intended
service:

a) Starting tests

b) Load acceptance tests

c) Rated load tests

d) Design load tests

€) Load rejection tests

f) Electrical tests

q) Functional tests
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The suitability and qualification testing program of
each diesel generator unit of the standby power syster

is confirmed 1in accordance with IEEE 387-1972 and NRC| 1

Regulatory Guide 1.9. If the diesel aenerator sets are
of a type or size not previously used as standby
emergency power sources in nuclear powerplant service,
reliability gualification testing for the diesel
generator sets is performed in accordance with Branch
Technical Positiorn (EICSB) 2.

Manual starting of ea h diesel generator from the
cortrol room is incorporated into the design to permit
periodic testing. During testing, the diesel generator
is manually synchronized to its bus after reaching rated
voltace and frequency. Automatic sychronizing is not
used. An accident signal occurring during periodic
testing of a diesel generator automatically overrides
the test mode and places the diesel generator 1in the
emergency mode.

Periodic testing of the diesel generators is scheduled
to verify their continued capability and availability to
perform their design function. The schedule of diesel
cenerator tests are described in
subsection 16.374.8.1.1.2.

Functional testing of the interlock to prevent load-shed
during sequencer operation will ke performed at least
once every eighteen months during shutdown in
conjunction with the testing of the diesel generators.

Pro'.isions are incorporated to allow testing and
calivration of both 6.9-kV Class 1E Lkus undervoltage

prorvection systems during plant operation.
13) Systems and Equipment Shared Between Units

No electrical Class 1E systems and equipment are shared
tetwee units.

C. Onsite Standby Electric Power Sources

The onsite standby ac power source is an independent onsite
autoratically starting system designed to furnish reliable and
adequate pow:r for safety-related loads to ensure safe plant
shutdown and standby when preferred and alternate offsite power
sources are not availakle.
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Two independent diesel generators are provided, each capable of
sequentially starting and supplying the minimuam power

requirements required for a DBA. The diesel generators are
electrically and ohysicaliy independent.
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The standby power diesel generator sets are used to provide
emergency power, and are not used for peaking or other
nonerergency service; therefore, the system is in accordance with
Pranch Technical Position (EICSRB) 8.

Diesel generators and associated equipment are located in a 10
seiswic Category I building as shown in Figure 8.3-5. The |
building structures protect the diesel generators and associated | 1
equipment against SSE, tornadoes, missiles, fire and flood.
Within the protected structures, separation and protection | 10
agairst these rhencmena are achieved by means of a seismic
Category I partitioning wall between the two diesel generators.

1 €tarting Initiating Circuits

Each diesel generator set automatically starts upon
receiving any one of the following signals:

a) Undervoltage on its respective safety related kus

k) Sustained degradation of voltage on its respective
safety-related bus

C) Eigh containment pressure

d) Low pressurizer pressure 10
e) Fxcessive cooldown signal

f) Manual actuation from the control room

g) Undervoltage and protective relay trip signal on
the primary offsite source or alternate offsite
source.

Figure B8.3-2 shows start signals a), b), f), and q) ;
signals c) through f) are shown in the applicable NSSS
SSAR.
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2) Starting Mechanism And System

Each diesel generator is capable cof attaining rated
voltage and frequency and can be fully loaded within a
time consistent with the requirements of the ESF under
accident conditions. Generator reactances and
characteristics of the static exciter and voltage
regulator are coordinated to provide satisfactory
starting and acceleration of sequenced loads. The
exciter-regulator system design ensures rapid voltage
recovery when starting large motor loads. Voltage drops
do not exceed the limits established in NRC Regulatory
Guide 1.9.

Starting of the diesel engines is accomplished by a
compressed air system consisting of independent and
redundant air compressors, receivers, and solenoid
valves. Fach of the redundant receivers has sufficient
compressed air storage for five starts. Section 9.5
presents a more detailed description of the starting
mechanism.

Fast starting and 1load acceptance is facilitated by
maintaining engine temperature by heating and forced
circulation of cooling water and lube oil. In addition,
the units are located in heated rooms.

3) Tripping PDevices

The diesel generator protection systems initiate
automatic and immediate protective actions to prevent or
limit equipment damage and allcw restoration of the
equiprent ugpon correction of the trouble.

Excluding accident conditions, tripping of the diesel
generators occurs for any of the fcllowing reasons:

a) Low lube 0il pressure

k) Engine overspeed

c) Luke o0il high temperature
d) High crankcase pressure

e) Generator differential

10

| 10
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f) Generator overcurrent with voltage restraint
qa) Reverse power flow

h) High cooling water temperature

i) High generator bearing temperature

1 Loss of excitation

¥) Generator negative sequence

1) Generator ground

m) Generator field trip

with the exception of items b) and e), these trips are
btypassed when the diesel generators start due to a SIAS
which is consistent with Branch Technical Position
(EICSR) 17. The possibility of the diesel generator

under accident conditions by bypassing these trip

10

protective devices tripping the diesel is precluded'
10

signals.

The possibility of diesel genmerator protective devices
not tripping the diesel, when required, is minimized by
selecting devices with high reliability based on
operating experience and cesting. Only generator
differential relays that have a high degree of
field-proven reliability are used.

4) Interlocks and Permissives |

Interlocks are provided to ensure safe and rroper|
operation of the electrical systems: and the following
are typical applications:

a) To lock out all possikle sources of energy to
a bus if a fault exists on the Lbus

) To prevent automatic closing of the diesel
generator breaker: if veltage 1is present on the
associated Class 1E bus with the diesel generator
control switch in the automatic mode
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C) To prevent closing of a diesel generator
btreaker until the diesel generator achieves rated
voltage and frequency
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d) To rprevent paralleling both Fattery chargers
associated with each 125-Vdc system

5) Load Shedding Circuits ¥

For a discussion of load shedding circuits of the onsite
standlty diesel generators, see Suksection 8.3.1.1,b.,8.

6) Testing

For a discussion of testing of the onsite standby diesel
generators, see Subsection 8.3.1.1,b., 12 and 16, 10
3/64.8.1. .

7) Fuel 0il Storage and Transfer Systems

For a discussion of the fuel o0il storage and transfer
system of the onsite standbty diesel generators, see
Section 9.5.

8) Cooling and Heating Systems '10

For a discussion of cooling and heating systems of the
onsite standby diesel generators, see Section 9.5.

9) Instrumentation and Control System and Alarms

10
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Automatic control of the diesel generators and Class 1E
loads requiring sequencing is provided. Manual control| 10
of the diesel generators and safety-related systems is
available 1locally and in the main control roome.
Arrangement of control circuitry maintains the required
redundancy compatible with the related power circuit.

Control power 1is obtained from redundant 125-V dc
systems. Train A loads receive power from battery
BRT1ED?Y and fTrain B loads from Lattery ET1ED2. See| 10
Figure 8.3-1,

The dc power from the station batteries i1s required by
each diesel generator for controls, alarms, protective
relays, air-starting solencid valves, and, if required,
generator field flashing. 7Tiese loads are estimated and
tabulated in Table 8.3-4 and will be finalized in the
Utility Applicant's FSAR. | 10
Instrumentation 1is provided to continually monitor the
status cof the safety-related systems. Diesel generator
status is indicated and alarmed in the control room. If
running, automatic shutdown of a diesel generator 1is
also annunciated.

The following instrumentatio.. is provided to monitor the
operakility of the diesel generators:

a) Voltrweters

b) Ammeters

C) Frequency meters

d) Varmeters

e) Wattmeters

f) Running time meters

q) Tachometer ’
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Instrumentation and alarms for the diesel generator
cooling, starting, lubricating, and ventilating systems
are discussed in Section 9.5.

The following indicating or alarm devices for the onsite

standty power system are provided locally and in the‘ 10

control room.
a) Pus voltage, current, and freguency
k) Circuit breaker position lights

C) Diesel generator power flow and starting
status

d) Battery voltage
€) Protective relaying operational alarms

Fach condition that renders a diesel generator incapable
of responding to an automatic emergency start signal is
alarmed separately in the contrcl room. A separate
alarm point engraved "Auto Start Blocked"™ is initiated
in addition to the alarm window identifying the abnormal
condition. Conditions that block automatic emergency
start are as follows:

Conditicn Apnunciator Wording
Local mode selector switch Mode Switch=-Qff Auto

not in "Auto" fposition

Controls not reset from a Controls Not Reset
previous trip

Loss of AC or "C control power Contrcl Power
Not Availaktle

Insufficient starting air Starting Air
pressure Pressure Low
Insufficient fuel o0il pressure Fuel 0il
Pressure Low
Valves in improper position Valve Position
which is not monitored by Cff Normal

by other instrumentation
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In addition a "Diesel Generator Trouble"™ alarm is
provided which is initiated for any malfunction not
included in the above list.

Each Diesel Generator local panel contains an
annunciator which identifies the origin of any ¢trip or
malfunction.

11) Prototype Qualification Program

For a discussion of the prototype qualification program
see Subsection 8.3.1.1,b.,12.

Safety Related Systems
1 Motor Size

Motor size for the individual loads are determined on
the basis of nameplate rating, pump pressure, and flow
conditions or pump runout conditions. Basis of
selection of motor size for the purpose of determining
the preliminary size of the onsite standby diesel
generator is noted in Table 8.3-1.

8.3-18a Amendment 10
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2) Minimum Motor Accelerating Voltage

The 1iwinimum wvoltage required for Class 1E motors to
accelerate their connected load is 80 percent of motor
voltage rating.

3) Motor Starting Torque

The sclection cf motor staring torque of the
safety-related motors is based on speed-torque curves,
wk2z factor, expected voltage at terminals of motor, and
acceleration time requirements.

4) Minimum Motor Torque Margin

In accordance with the loading sequence estaklished in
Tables 8.3-1 and 8.3-2, specified acceleration times
require that the motors achieve rated speed within

5 seconds or less., The minimum design margin of motor
torque over the pump load torque, at 80 percent of motor
rated voltage, is 20-percent minimum for the range| 2
between standstill and breakdown torque speed for the
EOP motors.

5) Motor Insulation

Motor insulation 1is selected on the basis of ambient
temperature and expected temperature rise based on the
worst loading conditions. In most cases, the motors
have Class B irsulation.

3) Temperature Monitoring Devices Provided in
Large Horsepower Motors

Temperature-monitoring devices are provided for those
motors that are 100 hp or more.

1)) Interrupting Capacity of Switchgear, Load Centers,
Control Centers, and Distriktution Panels

Interrupting capacity is as descrited in

Section 8.3.1.1.k.7. | 10

8) Flectric Circuit Protection

For electric circuit protection, see
subsection 8.3.1.1,b.,11.
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Four independent 125-V dc batteries and their dJdistribution
systems supply power to the redundant dc systems. Each Dbattery
and its distribution system are designed and installed to provide
a reliable source of redundant onsite dc power, and are capable
of supplying the safety-related loads assigned to the
safety-related bus which they serve.

redundant parts of the ac and dc systems are physically and
electrically independent to the extent that a single event or
single electrical fault does not cause a loss of power to extend
teyond the particular safety load group.

8.3.1.2.2 Coempliance with GDC 18, Inspection and Testing of
Electric Power Systems

The electric power systems are designed to permit inspection and
test ing of all important areas and features, especially those
which are safety-related and do not normally operate.

The ESF electrical system is designed to permit:

1) Inspection and testing during equipment shutdown,
of wiring, insulation, connections and assess continuity)
of the systems and condition of components

2) Periodic testing, during normal plant operation, of
the operability and functional performance of the
Class 1E systems, including actuation devices,
protective relays, ESF loads, sequencing circuitry, and
kuses.

The periodic testing «f the diesel generator and batteries
(onsite power system) is described in technical specification
subsection 3/4.8. Plant desigr also provides testing capability
for cther Class 1E equipment as required by IEEE 308-1974.

8.3.1.2.3 Compliance with Requlatory Guide 1.6

The design complies with the provisions of Regulatory Guide 1.6.
The electrically p.wered safety loads (ac and dc) are separated
into redundant load groups such that loss of any one group will
not rrevent the minimum safety functions from being performed.
Fach Class 1E ac bus has access tn two offsite power sources and

an onsite standby power source. Two diesel generators are
provided, each connected exclusively to its respective Class I1F

8.3-21 Amendment 10
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ac Lkus. There is no automatic or manual tie between redundant
Class 1F ac buses.

The safety related dc loads are separated into four independent
load aroups; each load group is energized by its exclusive
battery and two tattery chargers (one spare) . The
tattery-charger combination has no automatic or manual connection
to any other redundant dc load group.

8.3-21a Amendment 10
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8.3.1.2.4 Compliance with Reculatory Guide 1.9
The design complies with the provisions of Regulatory Guide 1.9

Dies€l generator ratings are based oa the continuous load demand
required at any one time. This rating exceeds the sum of the
conscrvatively rated loads. Motor loads are estimated based on
nameplate rating, pumrp runout conditicns, or estimated
tlow-pressure conditions. A conservative motor efficiency is
assured as shown in Takle 8.3-1 and 8.3-2.

Sequencing large loads at five-second intervals ensures that|
large motors have reached rated speed and that the voltage and
frequency are stabilized before the succeeding loads are applied.

8.3.1.2.5 Compliance with Requlatory Guide 1.32
The design corplies with the provisions of Regulatory Guide 1.32.

The first offsite power circuit access to the safety-related
tuses is from the primary offsite power scurce substation through
stat ion service transformers. 1In event of failure of the primary
offsite power circuit, the safety-related buses are powered from
the main generator via the load-break switch and the unit
duxiliary transformers. If the main generator is not available
(load-break switch in open position), the alternate immediate
otfsite power circuit access to the safety-related buses is from

8.3-22 Amendment 10
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®

the alternate offsite power source in the switchyard through the
main step-up transformer and unit auxiliary transformers.
Therefore, each Class 1E bus has immediate access to the two
offsite power sources available from the primary and alternate| 10
offsite transmission networks.

Fach battery charger is sized to supply the combined steady-state
loads and the charging capacity to restore the battery from the
designed minimum-charge state to the fully charged state under
all modes of plant operation.

8.3.1.2.6 Compliance with Regulatory Guide 1.63

In reference to position C1, the electrical penetration assembly
ie designed to withstand, without loss of mechanical integrity,
the maximum current versus time conditions permitted by backup
prorective devices or conductor fusing characteristics.

The electrical distritution for power and control circuics
incorporates coordinated circuit design which selects
penetrations with thermal capability greater than the thermal
capakility of the associated externally connected field cabling.

This approach ensures that in the unlikely event of two failures| 1

of circuit protection devices, the externally connected field ‘
conductors fail before the penetration conductor or penetration

seal.

Flectrical penetrations are not currently available with
self-fusing characteristics. Circuit breakers or fuses used for
circuit overload protection preclude compliance with the
requirements of TEFE 279-1971, I

power and control circuits incorporate backup protective devices
that are provided as follows:

1 For three phase power circuits, seel 10
subsection 8.3.1.1.b. 11

2) single phase and dc circuits; either two circuit
breakers or one circuit breaker and a set of fuses are
ucsed in series. In this case one of four overcurrent
devices, when actuated, isolates the fault from the
energy source.

3) The protection ensures that both primary and backup

protective devices operate for the same fault in a
coordinated manner.
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4) The circuit desigr will only comply with
IFEE 279-1971 in the aspect that the protective devices|
are redundant. Circuit independence and rphysical
separation are limited in that both protective devices
are in series in the same circuit.

5) The protective devices are ccnnected in series for
renetration circuits, as orposed to the channelized
protection systems specified in IEEE 279-1971.{

Consequently, the capability of online testing,
bypassing, and manual initiation, as stated 1in
paragraphs 4.10, 4.11, and 4.17 of IEEE 279-1971 are not |
possikle.

8.3.1.2.7 Cormpliance with Regulatory Guide 1.75 and IEEE 384-1974]

The design complies with the provisions of Regulatory Guide 1.75
and IFFE 384-1974,

Complete physical separation of the redundant protective and
safety-related equipment, cables, raceways, and internal wiring
1s achieved by one of the following: the use of separate rooms
or floors; arppropriate distance; the use of barriers in a room.

21l safety-related equipment, exposed raceways, cables, and
internal wiring are identified by distinct color markers so that
the plant personnel will be able to distinguish, without
resorting to any reference material, Class 1E circuits from
redundant Class 1E counterparts and Class 1E systens from
non-Class 1F circuits.

Separate calble-spreading areas located aktove and below the
control room are provided, one for each safety-related train and
twO protection channels.

8.3.1.2.8 Compliance with Regulatory Guide 1.93

As described in technical specification subsection 3/4.8, the
power operation is initiated and continued without restriction
¢nly when the limiting conditions for operation (LCC) are met.
If the LCO are not met, the power operation is restricted in
accordance with Regulatory Guide 1.93.
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8.3.1.2.9 Compliance with IEEE 308-1974

All aspects of the electrical station design comply with
IEEE 308-1974.

Class 1F electrical equipment is designed to satisfy the
functional requirements under conditions produced by the deexgn
tasis events listed in IEEE 308-1974.

Separation, redundancy, and independence cf components eliminate
the possibility of a common mode failure. All Class 1E equipment
is located in Seismic Category I structures and is qualified in

I 1

1

1

accordance with IEEE 344-1975, as supplemented by Branch| 1

Technical Position (EICSB) 10. Seismic design of electrical
equirment is discussed in Section 3.10.

“wrveillance of Class 1E systems demonstrate their readiness to
erform intended safety functions. Availability and operakility
of these systems are monitored by periodic testing.

8.3.1.2. 10 Failure Mode Analysis

Verification that the safety-related ac systems satisfy the
single failure criterion is demonstrated by the failure mode
analysis given in Takle 8.3-3 where component failure and the
effects of failure are noted.

8.3.1.2.17 Equipment Operation in Hostile Environments

wherever poserible, electrical equipment is located to avoid, or
riniwrize, the effects of hostile environments during all modes of
plant operation. With the exception of the containment
atmosphere, the environment in all areas of the plant containing
Class 1E equipment is approximately the same as in conventional
powerplants. Expected radiation levels outside of containment
are 1low, having 1little or no effect on equipment performance.
All Class 1E equipment is specified to perform its intended
function under the maximum expected environmental conditions at
the egquirment locations. Specifications include radiation,
temperature, rressure, and humidity requirements, as well as
margin.

Flectrical equipment required to operate inside containment
during and after an accident is capable of functioning under the
conditions discussed in Section 3.11 and tabulated in
Table 3.11-2,
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10

Fquipment operation is not irpaired by the cumulative effects of
radiation released during the accident and radiation releasecd
during long term normal operation. For steam line breaks or a
LOCA, the equirment is designed to function for the required
duration and to perform its safety function. The required
duration constitutes the length of time required for operation of
safety-related equipment which permits safe shutdown of the plant
and rrevents significant release of radicactive material to the
environment., This time interval varies for specific items of
equiprent, depending on equipment function.

See Section 3.11 of the NSSS SSAR for tests performed on safety
equiprent supplied by the NSSS vendor. Valve motor operators and
cables not supplied Lty the NSSS vendor are tested by the
manufacturer to verify performance capability under accident
conditions. Type tests of valve motor operators are required,
conducted, and documented in accordance with IEEE 382-1972 and| |
Pegulatory Guide 1.73. All Class 1E catles are tested, and the
tests are documented as outlined in IEEE 383-1974. | 1

The heating and ventilation systems of safety-related structures
are discussed in Section 9.4.
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8.3.1.3 Physical Identification of Safety-Related Equipment

Safety-related electrical equipment is uniquely numbered so that
identification as safety equipment is evident. In addition,
color-coded nameplates conspicuously identify the equipment as
safety-related.

Cable and cakle tray identification is accomplished by distinct
color markings at intervals not exceeding 15 feet, at junctions,
points of entry to and exit from enclosed areas, and at each end.
These raceways are marked prior to the installation of their
cables.

Cables installed in these raceways are marked by a distinct color
marking at intervals not to exceed 5 feet to facilitate visual
verification that the cable installation is in conformance with
separation criteria. In addition, color coding of the cables
enables plant personnel to distinguish, without having to resort

to any reference material, between Class 1E and non-Class 1E
equipment and circuits, between non-Class 1E systems associated
vith different redundant Class 1E systems, and between redundant
Class 1F systems. The following is a list of equipment and cable

and raceway color codings of separation routings of Class 1E and .
non-Class 1E electrical systems (see the Nsss SAR forl 10
identification of equipment supplied bty the NSSS vendor):

p—

Subsystem Name Color

RPeactor Protection Ch I

Actuation Train A Red
Pattery I
Associated cakles routed white-Black stripe l 10

with Train B

Rattery 1I

keactor Protection Ch II White

Actuation Train B I 1
Associated cables routed Red~-Flack stripe |
with Train A 10
Feactor Frotection Ch I1III

Pattery III Blue

Reactor Protection Ch IV | 1
Pattery IV Yellow
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Non-Class 1IE Galvanized (cakle trays)
Black (caktle)
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8.3. 1.4 Independence of Redundant Systems

Separation be*ween redundant Class 1E systems is Lkased on the
potential hazards in the particular area so that even in the
event of a single failure, the design still provides a sufficient
number of circuits and equipment to accomplish protective
functions during any design basis event.

Separation of equipment is achieved either bty distance, separate
rooms, or barriers. Possitle effects of pire whip and/or jet
impingment on redundant safety related equipment or system are
considered in determining the separation.

Possible effects of non-safety-related equipment on
cafety-related equipment are also considered in determining the
adequate separation of components.

The QA program discussed in Chapter 17 ensures compliance with|
estaklished criteria. Class 1E equipment and circuits are
clearly identified on documents and drawings in accordance with
IEFE 494-1974. The electrical cable system for the Class 1|
system is described in the succeeding subsections. Cable 1
installations for redundant systems are in conformance with
TEFE 384-1°74 as augmented by Regulatory Guide 1.75. | 1

8.3.1.4.1 Cable Voltage Grouping

Cables in raceways are grouped on the tasis of function and
voltage. Independent raceways are provided as follows:

ae 6900~V power
be Low voltage power
[ Control (control cables and cables for intermittent| 10

duty, e.g., valve operators, are not restricted to one layer and
may occupy the same raceway.)

d. Instrumentation I 10
In a vertical stack of trays, the highest voltage level is on

top with lower trays descending in voltage level with
inst rumentation at the lowest level whenever feasitle.
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€. Nucl-~ar Instrumentation ' 10
The minimum separation from the NIS conduits and containment
renetration assemblies to electrical noise sources such as power

sources of 118vac, and above shall ke two feet. The minimum
separation from 6.9 kV shall be six feet.
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B.3.1.4.2 Cable Pouting Separation

Power, and control and instru._.ntation cakles are installed in
trays and rigid steel conduits. The cable tray system conforms
to NEMA VE1-1971, Cable Tray Systems.

wherever feasible, redundant circuits are routed at different
floor elevations or on opposite sides of rooms oOr spaces.
Redundant circuits are installed in separate cable trays,
conduits, ducts, and penetrations. Separation of tray systems is
as follows:

8.3.1.4,2. 1 Cable~-Spreading Areas

Separate cable-spreading areas located akove and below the
control room are provided, one for each Class 1E train and two
protection channels. Neither cable-spreading area contains
high-energy equipment (i.e. switchgear, transformers, rotating
equipment) or potential sources of wissiles or pipe whip.

Mininum separation between redundant Class 1E channels, or

tetween Class 1E and non-Class 1E trays in the cakle-spreading| 10
areas 1s 1-foot horizontal* and 3 feet vertical.**

where terrination arrangements preclude maintaining this ‘

separation, totally-enclosed raceways, barriers, or tray covers| 10
are used as discussed in Regulatory Guide 1.75.

The 6900-V and 480-V power cables are not routed in the
cable-spreading area. Power supply feeders to instrument and
control room distrikution panels are installed in enclosed
raceways.

In addition to the fire barriers, used only if adequate physical
separation cannot be oktained, fire detection and fire protection
systems are rprovided as discussed in subsection 9.5.1. Alarms| 10
located in the control room give operators early warning of fire.
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8.3.1.4.2.2 General Plant Areas

In plant areas where hazards are limited to failures or faults
internal to the electric equipment or cables, minimum spacing
tetween redundant cable trays separated horizontally* is 3 feet] 10
and 5 feet Letween those separated vertically.** If minimum
spacing is unattainable, a fire barrier is provided in accordance
with TEEE 384-1974, 1

*(measured from the side rail of one tray to the side rail of the
adjacent tray)

**(measured frorm the bottom of the top tray to the top of the
side rail of the bottor tray).

H#.3.1.4,2.3 Boctile Environments

In ceneral Class 1E wiring systems will not be routed through an
area where there is potential for accumulation of large
gquantities of o1l or other combustikle raterial. If such routing
1s upavoidable, only one system of redundant cables is allowed in
any such area, and the cables are protected by flame retardant
raterial as discussed in Section 9.5.1. In areas containing
potential missiles, physical arrangement or protective barriers
preclude simultaneous loss of more than one redundant system. 'l

B.3.1.4.2.4 Electrical Penetration Areas

Separate renetrations are provided for 6900~V power, 480-V power,
control, and instrumentation cables of each Class 1E train and
protection channel. The design objective is rmaximum possible
separation between Class 1E trains, and tetween any large piping
penetrations and Class 1F trains to minimize damage from steam or
waterline ruptures. Protection from the main steam and feedwater
lines 1is provided Ly means of reinforced concrete walls or
floors. FElectrical penetrati-n areas located on different floor
elevations provide adequate pnysical separation between redundant
~ircuits. In cases where redundant instrumentation channels will
te routed on the same elevation, and in the same general area,
the redundant channels will be located on opposite sides of the
areas, if feasible. Minimum separation distance Letween
individual penetration nozzles is 6 foot centerline to centerline

Location and separation of penetrations are shown 1in
¥iaqure 8,3-3,
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8.3.1.4.2.5 Cable Tray Crossover Areas

In cases where redundant trays cross over each other in areas
where only electrical equipment is located, there 1is a minimum
vertical separation of 15 inches (free air space). Fire
protection requirements are in accordance with Section 9.5.1.

8.3.1.48,3 Seismic Requirements

Cakle trays, supports, and ducts carrying Class 1E circuits meet
Seismic Category I requirements. In addition, trays and supports
carrying non-Class 1E circuits that cculd Jjeopardize the
integrity of Class 1E circuits or other safety related equipment
are also designed to meet seismic requirements.

B8.3.2 dc Power System:
8.3.2.1 Description

The dc systems provide dc and ac (inverters) enerqgy for plant
control and instrumentation and emergency lighting under all
modes of plant operation, including loss of all ac power sources,
until these sources are restored. Safety-related loads are
supplied by four redundant 125-Vdc systems designed to operate
withcut interruption during and after a CBA, an SSE, or a
tornado. These systems are classified Class 1E, seismic
Category I, and as such, their design requirements conform to

10

IEEE 308-1974, IEEE 344-1975, IEEE 384-1974, IEEE “50-1975,'
1

IFFE 484-1975, and NRC Regulatory Guides 1.6, 1.32, 1.75, and
1.93. Fiqure 8.3-1 depicts the main arrangement for the station
dc systems.

The dc systems are comprised of four inderendent anu redundant
Class 1E 125-V systems and one 125/250-V Dbattery system. Fach
Class 1F 125~V system consists of one battery, one main
distribution bus with air circuit breakers, two static Lattery
chargers, local distriktution panels, and feeders.

Battery PT1ID1 feeds distribution panel 1ED1-1 and inverter
1VIPC-1 which supplies channel I and train A load requirements.
rattery RT1ED3 feeds distribution panel 1ED3-1 and inverter
WV1PC-3 which suprlies channel III load requirements.
Rattery PTIFD2 feeds distribution panel 1ED2-1 and inverter
1C1PC-2 whch supplies channel II and Train B load requirements.
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Fattery BTI1EDY4 feeds distributior panel 1ED4-1 and inverter
WI1PC-4 which supplies channel IV load requirements. | 10
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See Tables 8.3-4 and 8.3-5. There are no bus ties between the dc
systems. Battery chargers for each independent dc system are fed
from 480-V MCCs which are supplied power throuah 480-V
double-ended unit sutstations from 6.9-kV Class 'E buses 1EA1 and
1EA2. BPattery chargers for batteries PT1ED1 and ET1ED3 have
connections to bus 1EAY, and battery chargers for rLatteries
BT1EC2 and PRT1EDY4 have connections to bus 1EA2. The assignment
of sources of control rpower for all switchgear is shown in
Table 8.3-8.

10

Independence and separation for each Class 1E dc system are
maintained. This precludes a single tailure from causing loss of
more than one Class 1E system. There is nc connection of
non-Class 1E loads *2 these Class 1E systems. The okjective is
to supply only Clasc 1E loads from these systens.

To supply non-class 1E loads, a 125/250-Vdc system i= provided
that is completely independent of the Class 1E 125-V systems.
This non-Class 1E system consists of two 125-V batteries,
connected to provide 125/250-V supply, three 125-V Dbattery
chargers, and the main distribution bus with air circuit
breakers, motor starters, and feeders.

Two chargers are rprovided for normal operation of non-Class H’:" 10 .
batteries BT1D1-1 and BT1DT1-2; the third charger is a spare.

‘he loads on the 125/250-Vdc system essentially consist of the
follcwing:

a. 250~V turkine-generator emergency kearing oil pump

ke 250~V turbine-generator emergency hydrogen seal oil pump

Ce 250~V feedwater turbine emerqgency o1l pumrgs

de Control power for non-safety-related switchgear

e. Non-emergency lighting and distribution panels | 10
f. Non-=~fety-related ROP instrumentation and plant

computer inve. ers

Each Class 1E 125-V battery is located in a separate, seismic|
Category I room of the auxiliary building (Fiqure 8.3-5 and
8.3-7). In ‘ddition to providing protection a ainst an SSE, the 10
walls of these rooms act as fire and missile barriers to maintain
the inteqrity of the redundant systems. The battery chargers and
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distrifution boards associated with a rarticular battery are

located in a room, adjacent to the batcery room, of similar 10
construction.
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Separation of batter.ies from associated equirment negates the
effect of any corrosive fumes emanating from ¢the batteries,
maintaining a high degree of system reliakility and availability.
All kattery rooms are ventilated to remove gases produced durinag
charging operations. Pattery room ventilation systems are
descrited in Section 9.4.8.2.

10

A separate room is provided in the electrical building to house
the non-safety-related 125/250-V system batteries.

e Station Patteries

All Fatteries are lead-acid type, designed for continuous float
duty. The Class 1E batteries are mounted on corrosion-resistant
steel racks with high-inmpact noncomktustikle spacers between cells
and cell clamps to fprevent shifting and to facilitate
maintenance, while permitting the batteries to function during an
SSE. These Class 1E 125-V batteries and battery racks are
seismic Category 1 components seismically qualified as referenced
in Section 3.10.

The tatteries are maintained in a nominal fully charged
condition, and have sufficient capacity to carry essential loads
continuously for a minimum of 4 hours without kattery chargers.
The ratteries will be connected to their respective Luses under
all modes of operation. No operator action 1is reguired to
maintain kattery power on the buses. Complete loss of offsite
power concurrent with the loss of all standby diesel generator
fower is not considered credible. In the event that all| 10
preferred sources are lost, ac power to the chargers is furnished
immedictely by the diesel generators; therefore, the U4-hour
criterion is conservative. A preliminary load estimate for the
125~V batteries is given in Tables 8.3-4 and 8.3-5.

It 1is expected that loads will be modified as the design details
are finalized. Final lcad sizes and Lbattery capacities will be
given in the Utility Applicant's FSAR. | 10

Rattery instrumentation consists of dc ammeters (in the battery
leads) and voltmeters, ground detection, and undervoltage relays
on the dc buses. Ground detecticn and undervoltage conditions
are annunciated in the control room.
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be Pattery Chargers

Fach Class 1E 125-V Lattery system has two redundant battery
chargers to permit charger maintenance without degrading systen
integrity. The solid-state chargers float the battery on the bus
and supply the dc load demand up to maximum charger capacity,
maintaining the tattery in a fully charged conditicn.

Fach charger has sufficient capacity to restore the Lattery from
the design minimum charge of 1.75-v per cell to its fully charged
State in 12 hours while supplying its largest steady-state loads.
The chargers will have the capacity for periodic battery
equalizing charges.

Input power to the chargers associated with the Class 1E 125-V
systens is ortained through independent 480-V, three-phase ac
feeds from safety-related Class 1F MCCs. Battery chargers
associat.d with battery BT1FD1 are supplied from 480-V MCCs
1EP1-1 and 1EB3-~1 as indicated in Figure B8.3.1. These MCCs are
powered fromr Class 1F 480-V switchgears 1ER1 and 1EB3,
respectively. Arrangements of power supplies for the char -ers
associated with rattery BT1ED3 are similar.

Pattery charqgers associated with battery BT1ED2 are supplied from
480-V MCCs 1FE2-1 and 1ER4-1 as indicated in Figure 8.3-1. These
MCCs are powered from Class 1E 480-V switchgears 1EE2 and 1ER4,
respectively. Arrangements of power supplies for the chargers
associated with battery BT1ED4 are similar.
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