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Instruction Sheet l

Replace current page'8.3-1 and 8.3.P. with revised page 8.3-1 and 8.3-2.

.i
Replace current Figure 8.3-1 (Sheets 1 and 2) with attached revi5ed 1.q

D7 Figure 8.3-1 (Sheets 1 cnd 2). l

| . .

Insert Amendment 3 (Pages 430-8 and 430.9) behind Amendment 1 (Page 430-7).
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("T REVIEW OF RESAR-SP/90 ;

WESTINGHOUSE ADVANCED PRESSURIZED WATER REACTOR )
DOCKET NO. 50-601

)

430.9 An area which needs to be addressed is the basis for the absence of a
fast transfer (simultaneous or sequential), and/or slow transfer i

scheine(s) and synchronizing scheme, between the unit auxiliary
transformer and the startup (or standby) transformer. In the absence 1

of such a scheme, with a fault on either the main or unit auxiliary ),

;d transformers, the reactor coolant pumps, which provide the preferred I4

primary coolant circulation method (as opposed to natural
circulation), would be tripped potentially challenging ESF systems.
With the fast transfer, the other source of power will be connected to |

the normal bus to supply power to the reactor coolant pumps and, thus,
avoid challenging the ESF systems. In the interest of design
improvements for future generation plants, we suggest consideration be
given to adoption of this design feature.

l
!

Resoonse: |

The Standard Plant Design will provide for a fast transfer scheme of
i

the 13.8 KV busses from the unit auxiliary transformer and the standby

V transformer. This transfer would be initiated only in the event of an
electrical fault in the zone including the generator, generator bus,
unit auxiliary transformer and main step up transformer.

|

Synchronizing check relays will be provided to verify acceptable phase
and voltage between the busses prior to initiating the transfer. The
site specific evaluation will include a review of preferred and
standby power sources to verify that they are compatible with the
preposed scheme. Figure 8.3-1 has been revised to show only
electrical (vice Kirk Key) interlocks between 13.8 KV breakers for the
unit and standby transformers. Section 8.3.1.1.1 has been revised to
incorporate this response.

430.10 Another area which needs to be addressed is the absence of a secondary
(q winding on the ESF transformer feeding the redundant Class 1E ESF
~j buses. There should be two instead of one secondary (4.16kV) winding

of the ESF transformer which feed the redundant Class IE buses. Two
seendary windings provide a degree of independence between the
redundant Class IE systems since a transient on one ESF bus would not
affect the other ESF bus as much because of the impedances of the

(DV
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(j, secondary windings. This would provide a better design for future

'

generation plants. Provide a modified design or justification for
feeding the redundant Class IE ESF buses from one secondary winding of
the ESF transformer.

|
,
,

( ') Response:

The ESF transformer is intended to feed only one ESF bus at a time.
This protects the ESF busses from transients on a common source as
well as isolating each ESF bus from a fault on the other ESF bus.

,m
( ) Plant technical specifications will restrict operation in critical and

| hot standby modes when both ESF busses are being fed from the ESF~'

| transformer. Exact specification of the ESF tranformer is dependent
on site specific review of diversity, voltages and available fault

i levels of the off-site sources.
1

L

430.11 We have discovered that the information is changing as the design
' continues to evolve as illustrated by inconsistency in the design

submitted earlier with the single line submitted in the September 10,
1987, meeting. The main generator circuit breaker shown on Figure
8.3-1 of Standard Plant Design was omitted from the single linefD(V diagram presented to the staff in September 10, 1987, meeting. Also,
the standby transformer shown on Figure 8.3-1 is called startup
transformer on the single line diagram submitted to the staff. It

I appears that your philosophy of feeding the auxiliary power systems
| during startup or planned shutdown has changed completely. In our

opinion, this is a significant change and should be addressed in the
Standard Plant Design. Explain whether during plant startup or
planned shutdown you still plan to feed the station auxiliary loads
via the main step up transformer through the unit auxiliary
transformer with the generator breaker open as outlined in 8.3.1.1.1
or do you plan to feed the station auxiliary loads through the start

| up transformer with the delotion of generator breater es shown on the
' single line diagram presented in the September 10, 1987, meeting.

O
Response:v

The diagram presented at the September 10, 1987 meeting was

| erroneously taken from material used at a much earlier presentation.

| {} This diagram does not reflect the current Standard Plant Design. The |

\/ Standard Plant Design includes a generator breaker and a standby
tranformer. During startup and planned shutdown, station auxiliary
loads are fed via the main step up transformer through the unit

p auxiliary transformer. There has been no change in the Standard Plant
V Design in this area.
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8.3

ONSITE POWER SYSTEMS
B.3.1

AC Power Systems
8.3.1.1

Description
,

The
} onsite AC power ystem incl ds

8.3.1.1.1
u

Non-Class IE AC System es a Class 1E system
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non-Class
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.
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8.3 ONSITE POWER SYSTEMS

B.3.1 AC Power Systems

8.3.1.1 Description

The onsite AC power. system includes a Class 1E system and a non-Class 1E system.

8.3.1.1.1 Non-Class 1E AC System -

The non-Class 1E AC system is that part of the power system which is outside the
broken line enclosure as indicated in Figure 8.3-1. The non-Class 1E AC system

distributes' power at 13.8 kV, 4.16 kV, 480 V and 120 V.

1

The unit auxiliary transformer is connected to the main generator via a
generator circuit breaker. The supply for the primary winding of the auxiliary ;

transformer 'is tapped between the generator circuit breaker and the low voltage
bushings of the . main step up transformer. During normal operation,- the
non-Class _1E AC auxiliary loads are energized by the main generator and Me
auxiliary transformer. The auxiliary transformer is a three winding tratsfc.mer
with two secondary windings rated at 13.8 kV each.

During plant startup or planned shutdown, the non-Class 1E AC loads are fed from
the alternate offsite source via the main step up transformer, unit auxiliary
transformer with the generator circuit breaker open.

i
During all modes of operation, the supply from the standby transformer serves as !

a backup. In the event of unit trip (except for faults in the

generator-transformer zone), the circuit breaker isolates the generator from the
systems. The 13.8 kV system remains energized by backfeeding through the main
and aux'iliary transformer from the alternate offsite source.

The auxiliary transformer and the standby transformer have the capacity to
supply both non-Class 1E'and both Class 1E load groups simultaneously. i

Q The ESF transformer is intended to supply one of the redundant 4.16 KV-Class 1E *

O loads during plant operation. This configuration isolates the redundant-busses
from faults in a common supply as well as isolating each bus from e fault on the

,

redundant bus. 3 |

The 13.8 KV busses are provded with a fast transfer scheme. In the event of a
fault in the zone including the. generator, generator? bus, main step up

WADMR-I&C/EP 8.3-1 ' NOVEMBER, 1987
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V transformer and unit transformer; the 13.8 KV busses are transferred from the

unit auxiliary transformer to the standby transformer. The fast transfer is
supervised by synchronizing check relaying to ensure that voltage and phasing j

are acceptable prior to initiating the switch over.

The switchgears for the 13.8 kV busses are standard 1000 MVA. All circuit
breakers are air break type. Each 13.8 kV bus supplies power to reactor coolant
pumps, other nonsafety related motors and transformers for distribution at 4.16

)
'n kV and 480 V level.

8.3.1.1.2 Class 1E AC System j

The Class IE AC system is that portion of the onsite power system inside the
broken-line enclosures shown in Figure 8.3-1, sheet 2.

The Class 1E AC system distributes power at 4.16 kV, 480 V, 208/120 V, and 120 V
AC to all safety related loads. Also, the Class 1E AC system supplies certain
selected loads which are not safety related but are important to the plant
operation. Table 8.3-2 lists the major safety related and isolated nonsafety

p. related loads supplied from the Class 1E AC system.
b

In addition to the above power distribution, the Class 1E AC system contcins j
standby power sources which provide the power required for safe shutdown in the
event of a loss of the preferred power sources.

The following describes various featt.res of the Class 1E systems:

POWER SUPPLY FEEDERS Each 4.16 kV load group is supplied by two preferred-

power supply feeders and one diesel generator (standby) supply feeder. Each _j
4.16 kV bus supplies motor loads and 4.16 kV/480 V load center transformers with i

their a'ssociated 480 V busses.

BUS ARRANGEMENTS - The Class IE AC system is divided into two redundant load

groups per unit (load groups 1 and 2). Either one of the load groups is capable
of providing power to safely shutdown a unit following DBA. Each AC load group
consists of a 4.16 kV bus, 480 V load centers, 480 V motor control centers, and
lower voltage AC supplies.

LOADS SUPPLIED FROM EACH BUS - Refer to Table 8.3-2. for a listing of Class 1E
system loads.

WAPWR-I&C/EP 8.3-2 NOVEMBER, 1987
E2678:Id AMEND'iENT 3

_

-_-..__.___m.



.

~,

O | 7 | 6 | D i

"" yt o e n,

-u,,
(

1
1

-
<
I

4hr i < - = ta....
=== ink..<.<

}
' ~'

p!<e
=

=

|~

1 I
,.arn... ., |

"

p 30004 .*c 3000* wo

| {
l Y _i2 env soon Yic.-ouva |_

1 AA i1 1 j
~ i

t Aj 0R If C AL I

.. ,, ,, ,, ,,

E
'la env/4 isp 3 env/4.16Kvp p

wmja.
,

.

}wmnn=-

( - = =

(-<)tre
^

2000A

D
4 isnv swon v aso uva

A A A A A

$2NrEn.cn 20o4
- ; T I=ti=

T).~c - T)~c-
:'

'

' .
'' '' -

c
un,,,h,,c.L.une I 1

,, ,

480v L O AD C TR. 480v L O AD C TR.
~

111 111' 11_1111
I) I) I) I)I) I) I) T) I) I) I) I) T) T) ,
1. 1. 1. 1. 1. 1,. 1 1.,1,1.1,11.,1,

*

, , , , ,. ,

L / *

_ '' lo"S,.ic.L.i!'"5Lt
uv g(

sa a

A

WAPWR-IfrC/EP

I i i
=

_ _ ,

- _ _ _ _ _ _ _ _



. . . . .. . .. . . . . .. . . . . . . .. . . . .. . . .. .. .. .. . .. .. .. . . . . .. . .: . - - - . . - - - - ~ .

_
-

__

l 4 1 3 1 2 I t

'C NY ARD FRou Sal 1CMYARD
se

hutRAn tr CR W[R A e#

MmMm .

=

_

k'' WOTE i

7.. . .lM.I.' Lof,u. .- 'g NOTES

30004 NC 3000A h0 t. E C Ta lC AL t t es .nt 5

CL CSC O. -3

Y I)8vy EwGR YiOOO uv A hN CL A 5 (L AUS a LL

A AAAA A M'En ''fi.n' " Eis','r's.a
* ^ L'""4';R'#fJW tcVA -.

Nng or *[ noti i AL8 $l N$.

,e ,e sr ,, ,e ,e

(3 Ouv/4.esaw p g3ggyf4 ,4,y, , ,

A vi 00 H
:

'

f

' ^

APERTURE416sv Y S*0R 350 uva

CARDA i A A A
1

1200A

@ #1 8sv/400v gg hygf)fC (b ~

mm 1000/1333 RWA N { 3, g, se we sr

' Aperture Ce~= =

7
,, ,e ,e , ,r,,

1600A 16004 esv WOTOR LCAOS

ITYP 3

sr Y

400v L OA0 f. in 4 Soy LOAD CTR.

11

I)I)5)1111
111 lit

-

I NO IO #I)I)I)5)I)I)I) 1111)I)I) b.1111111111
se se se se sr me se se so se si sr

$r se , u & ,e se e,_,,,ie _ , . .

__MCC *$ v WCC 'S

"'lo"T"o' E A.E'"
)g Figure 0.3-1

-

if vP 8c AL 8

W!4PWR AC Main Single Line Diagram,c g , , ,

(Sheet 1 of 2)

NOVEMBER, 1987
AMENDNENT 3

.

$

.

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

. . _ _ _ _ _ _ _ _ _ _ _ . . __ _ _ _ _ _ _ ._ _ _ _ _ .
______,_,|__

__ __ ___
_,______O



-__ _ _ - - _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ ____ __ _

%~eQ

|
8 | 7 | 6 ! 5 j

$[E $N

h" I

N.
H

" "
_- r--------'~--~--'~ ss it ~~~~l--~~~~~~~~~~ ~~~~~~~

![ ! T ,. . .. l.*8 ? f R,L, QC,m, , ,,, . , ,

2000 A (3]' C
hot [ 3 a6H li *

g'

g

i 1 I,]No
N 2000 A'

I

G I y y I

g 4.c av san cwoE an taso uvai . _l n_us * 94 I i

i i 1111 111iiiiii11111I ii

bb bb bbbh|-
| b

'

/ ,,9 I,
o
1, i 1 1 1 1

v-
ii

s,
, v ,, ,,v , u , v ,, , v v

i; v

L_ _ _ _ _ __ .- -- _ ghA5yE, _ _ , 1
C

F U $$$ I O S$$$$5SS$bb h
I _ , ~ *

1i i ;- I _ , = .

;I I i i ; ? f $} ! l*

2 8 " " *# 2 f a n I*
|

- ;i : f 2 a r y y 5, ,
I'

| 9 5 : : i ? ;E G -
o = = - - - u

e e & ; ; I0*d iw W W S a $dE E $ 3 3S 6 [ |- " " *
. > g a glw E E ; ; u u a W

E 2'
b b I

I* ; m , ld 4 % a 2 5 5 i ; O v v g. *
y B : V fi 5 ; I t ; % % * * V V 0 1
- E O r a 0 0 0 8 0 0 3 i i 5

; |2

! I

I |

| I

I
l

4assve4sov4.isuve sov 4a.wwe4eog p p j Anvedeov p

g yooon333,v, icoon333,7 {soo nva T icoon333xQ gD !g
~

1) ._ T) ... T) i. . . T) l.oo .
'

i

1 z I z z
-.. v t oic cr.n.Y V o v t o.o_ ec ~n a_ l T ..o v t e o cc n aus 3.i., ,.o_ v t o o _c c .n c aYous 2...,

i

1 11111111 | 1111111111 11111111
T) T) T) T) I) I) T) T) T) i I) T) T) T) T) T) T) T) T) T)T) 1) I) T) T) T) T) T)

T
c i

,!. ,1, 1. 1. 1 ,1. 1. ,1. 1. . i 1,. 1. 1. ,1 .1. 1. 1, ,1. ,1, ,11. ,, 1, 1,,1. 1 1. 1..
, ,, ,

,, . ,

| |

- M M M 9 M W M 0 0 i U E m W M N N M kil o O @ m M @ N. M D j
-

, , . - - . ._ _

5 s W E E O - W 7

? _ ! [., 5s :,;y ;
*

1; .

I : !! - . - : ,a: :: r ; 3. v o .i u ou.

U 8 # I2 A i d d : I &* ? $ !! d I 3* u7 |
"

gE
Y

I E a : 2 g EE O. fB '4' S I a f. E E" " "
i

s a I E EE iE5 ;r 5 i g s '

" w 'f ;5 E d5 .-
e >8 ,

u u s u o a u - a- o o e i; gv

"a Od f EiI Y 6 E S E h* E

$ N N I i I i E E 'i E90M EE 5' ; I E {*s % * E 5
I E S E $"ga

7 E|"

: r0t E2 aa r 5 %aa 5,Ka $ E E E ai,- a
1 I ;

t__ ____
t o o c.a nuc i . y

4

WAPWR-I&C/EP

i 4 |" %.e

- - __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ . _ _ . _ _ _ . _ _ . _ _ _ _ _____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___

___

{

l 4 I 3 | 2 I i

ET I

) 3

wohCLASSIE
---___-------_q _

/% d%

.-- v'[[j /,$#$ ;--- - 3'"

2000 A [NC 2000A NO

|
-

|

B.US 4 IB _

is k v Sa'1CwSF An i150 uv Ai j4
-

11iiiiiiiiiiiii IiIiii i

i
~

@$~ g |
_

| 6
^

h s s, s s, s s ses- syse se e s,

CL A55 IE ___g
bh0N Ct.55 it

uumm16mumuu oi muu o T1I e
| Almgr0RE| : ~~-

-
~ - . . . .

Ii??|| ! ! ;I i i CARD'
,

a :i !I 3 ; !!: : ;
-

s s ~ - ,

: : ge
e. !. 5 1! ! :! !. ; ! ! |- e5

e

i Mm Avadde Or
: :
; ;

. . . .. . , . _.

Aperture t,a",s EE;;EE<ss: : es !!8 i
= ; # 2a s a 5 5 ; 8 5 5 51"

5
**;;ii;as m

a V V : "s E : W ;"
i-

eeee: : ei i s s = , ;a , , ,

I
*

i

I

(i.xve4eov 4assveasov isaveasov i.n v e4e ovy p p

i ~ p . ,, m .v. ,o ,. mar 4 i i mee .- v. T ..

~

1) ... . 1),...'i
~

1) ,. . . I)e..
& & i & 1
'' co , t o.o c c .n n nos > , , .so t e.o er una b. s viatt - .so t e*oY "t cd'd % u n -

11 1111111 11111111 | 1111,ctana111
.

-

- - -

-

1) 1) 1) 1) 1) 1) 1) 1) i 1) 1) 1) 1) 1) 1) 1).'1* 1)
11) 1) 1) 1) 1) 1) 1) 1) 1) 1, i

111111111,71) 11111111i111 111 1, g gozc/6-o2s v v v v vv s u o o u v v s o u v v v v i

ammmmmmmm6 ommmmmm i mmmewoo e -

e; _
. , - --~ ~

e 2 : : *: *: :_ 5 e.
. ~ ._

i'E : :-
I *O 5 g

,

5 8 f .5 ~
i ' .~ i g ;*;*ua; e v v w a pg mwu o ~

g = ;z ' d 2 IW Id %
.

' ; T W 8 8 : I ;8 7i
z 8' 8 = gi a! . I* s ; I :: et 2 "g : e

8 I *E $ w$
hbI$ 5 5bhI b5! !I &

8
5 "o E ;"E 7 % 5 g s*7 e4 f 5o

!. 3. o $._ ... k. . o !. _ . . , . N. o N. _ - . I .-s ..

L _ _ _ _ __ _ _ _ _ t. 0 ^ Df" 9#_. " _. - _ _ _ _ _ _ J Figure 8.3-1
WAPWR 4C Main Single Line Diagram

(Sheet 2 of D

NOVEMBER, 1937

- - _

AMENDMENT 3

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ ___ _ _ _ _ _ _


