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Docket No. 52 002

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

,

Subject: Response to NRC Requests for AdditionalInformation

Reference: A) Letter, Electrical Systems 13 ranch RAls, T. V. Wambach (NRC) to
E.11. Kennedy (C-E), dated July 29,1991

B) Letter LD 91067, E. II, Kennedy (C E) to T. V. Wambach (NRC),
dated December 20,1991

. Dear Sirs:

Reference A) requested additionalinformation for the NRC staff review of the Combustion
Engineering Standard Safety Analysis Report Design Certification (CESSAR DC).
Reference B) provided responses to a number of those questions, Enclosure I to this letter
provides additional responses to Reference A) questions along with corresponding revisions
to CESSAR DC. Enclosure 11 provides a list of questions to which responses will be

_

= provided separately.

Should you have any questions on the enclosed material, please contact me or Mr. Stan
_

Ritterbusch of my staff at (203) 285 5206.

Very truly yours, ;

COMBUSTION, ENGINEERING, _,

f;' J :??xW, _P '

f _ E. II, Kennedy
Manager

Str. - Nuclear Systems Licensing
3M ElIK:lw -
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puestion 430.6 ,

Your description of the offsito power system is incompleto.
To facilitato (8.2) our review of the offsito power system,
the SSAR should be revised to include tho following items.

A. Interface requirtisnts for users's application which
incorporates CESSAR-DC design for the offsite circuits
from the utility - CESSAR-DC intorfaco out to the utility
grid system which is outsido the CESSAR-M standard plant
scopo.

B. The physical and electrical separation betwoon the
circuits associated with the combustion turbine generator
and other offsite circuits including instrumentation and
control circuits.

C. Capacity and capability of each of fsito circuit to supply
connected loads.

Etrenonse 430.6

A. Interface requirements for the of fsite power system will *

be summarized along with other system interface
requirements in Section 1.9 of CESSAR-DC to be submitted r

in February 1992 as discussed in a lottor to Mr. Donnis
M. Crutchfield from E. H. Kennedy, dated October 22,
1991.

B. Physical and electrical separation of "X" and "Y'

circuits shall be maintained between the combustion
turbino generator and offsite circuits. Cables shall not
be routed together and shall be separated such that a
failure in one system does not impact the other.

See attached IcVised CESSAR-DC, Section 8.3.1.4.5.2.

C. Each of the two offsite power circuits to the two
switchyards shall have sufficient capacity, be
continuously energized, and be available to supply power
to the plant safety-related systems within a few seconds
following a loss of coolant accident (LoCA) to assure
that core cooling, containment integrity, and other vital
safety functions are maintained. .The two offsite power .

circuits also have sufficient capacity to accept the
unit's generated power or supply all non-safety related

,

loads when the unit is offline.

See attached revised CESSAR-DC, Section 8.2.1.1.
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8.2.1 SYSTEM DESCRIPTIONS

'

8.2.1.1 Utility crid System
I
'

The utility grid system, which is not within to scope of the
System 80+ Standard Design, may consist of erconnected hydro, I

*

fossil fueled.and nuclear plants supplying norgy to the servico
area at various voltages. The grid trans asion system is also a
source of reliable and stable power for the onsite power - I

distribution system. The grid system design must includo at
least two proferred power circuits, each capable-of--supplying-the
ple nt+1-nooes sa ry-sa f ety- loads--and-other--equipmento g

8.2.1.2 -Utility Grid and Switchyard Interconnections
i

The switchyard is connected to the primary transmission system by
overhoad transmission lines. Figure 8.2-1 depicts a typical
interconnection of the switchyard and-onsito power.

8.2.1.3 Station Switchyard gg
t

Transmission lines from the primary. transmissio system shall !
'

terminato in_the switchyard with provisions for additional lines
to be addedoin-the future.. Additionally, the Unit and Standby
Auxiliary Transformers are tied to the switchyard by separate and ;

independent overhead lines.
F

The entiro switchyard, including the power circuit breakers, ,

cabling systoa, AC and DC tuxiliary . power systems, protectivo
relaying system, and': control system shall be . divided 'into two

. preferred power buses designated 1 and-2. These designations -

shall be consistent with the:proferred power feeder designations.
Additionally, the incoming -transmission lines shall -be also
assigned _ to power buses in such a way as to separate the
associated . cabling, protectivo rolaying, and controls for each-
circuit transmission line into two distinct sources of offsito.
power.

Tho switchyard design shall provido redundant offsito power feed-
capability to the nuclear unit.

- 8.2.1.3.1' Switchyard 480V AC Auxiliary Power System
.

A 480V AC' Auxiliary Power System _shall Jbo provided in the
switchyard to supply a'rollable source of continuous AC'poWor for
the -power. circuit breaker auxiliaries, battery chargers, relay ,

house air _ conditioning, and switchyard lighting.
'

' i-
:

l
'

|
,

Amendment I
8.2-1 December 21, 1990
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8.3.1.4.5.2 Cabic Separation

The minimum separation between Class 1E cabica and between class
1C and Non-Class 1E cabico meets the intent of Regulatory Guide
1.75.

>

6.3.1.5 Cable Derating and Cable Tray F111

8.3.1.5.1 Cable Derating

The cable ampacitics for both AC and DC power cables are dorated
per IEEE Standard S-135 and IPCEA P-46-426 to assure minimum
degradation of cable insulation caused by high temperatures
should the cab 1cc be loaded to their maximum ampacity rating.

The maximum ampacities for all power cables are determined by
multiplying the appropriate cable mnufacturer's IPCEA cable
ampacity rating by 0.7.

8.3.1.5.2 Cab)<3 Trsy Pill critoria

The cable tray fill cri$erion for those trays containing power
cables allows only one single layer of power cables to be routed

Iin any tray, and, in general, ceparation of one-quarter the
diameter of the larger cabic in mtaintained between adjacent power
cables within a. tray.

I:

The cable tray fill critorion for those traya containing
instrumentation and centrol cables in that the cross-sectional
area of these cables will not exceed the usable cross-cectional
area of the tray.

0.3.1.6 Fire Protection and Detection

The fire protection system provided in the unit in discussed in
Section 9.S.1.

All openings for cabic and cable tray runs in fire rated walla
and floors are protected consistent with the rating of the wall
or floor. The barrier openings are protected with approved
devices such as firo dampers and fire stopping material of Class
C (3/4 hour) for openings in one hour fire barriers and Class D
(1-1/2 hours) for openings in two hour fire barriers and Class A
(3 hours) for openings in three hour t' ire barriers.

.

Amendment E
8.3-24 December 30, 1988
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Question 430.7 (8.2.1)

Based on information presented in Subsection 8.2.1.5, it
appears that the immodlato offsite power circuit will be
provided by a backfoed from the transmission network through
the main transformer and two unit auxiliary transformoru to
the Class 1E distribution system. To initiate this backfcod,
the main generator must be disconnected from the transmission -

network by a generator breaker. In ordor to utilize this
1 -odiato offsito sourco, describo how the main generator
breaker meets the specific guidelines of Appendix A to SRP
Section C.2. In addition, revise your SSAR to describe the
modo of operation of the two immediato offsito power sources.

Resnonse 430.7

Any main generator breaker will undergo verification testing
similiar to the testing performed for the generator breakoro
at the Duke Power McQuiro Nuclear Plant. This testing will r

ensure the generator breakers can interrupt maximum fault
current and operate proporly during steady-state operation,
power system transients, and major fault conditions. The
following will be added as a future amendment to CESSAR-DC,
Section 8.2.1.5 to state this fact and to describo the
operation of offsito power sources:

"The redundant class 1E Distribution Systems aball,

receive power backfed from the transmission lines
through two dedicated safety systems transformers.
The Class 1E Distribution System shall also be
capable to being fed from pernenent non-safety
distribution systems mentioned below as a secondary
means of receiving power. Prior to and during
startup of the nuclear unit, the onsito non-safety
distribution systems shall receivo power backfed
from the grid through half-sized main generator
transformers and unit auxiliary transformers.
These backfeeds are initiated by ' opening two

'

generator circuit brohkers and associated
disconnect switches to isolate the main generator
from the main step-up and unit auxiliary
transformers. The generator circuit breakers are
located on each side of the isolated phase bus
between the main generator and the connection
points of the unit main and auxiliary transformers.

.

Any generator circuit breaker used to provide
immediate access of the onsite-power systems to
offsito power systems will moet-the guidelines of
Appendix A to SRP Section 8.2. They will have the
capability to interrupt the systems maximum fault
current and function properly during steady-state

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

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

gn Lf. !
+ - --

............o
,

su.~r_- _.a :c ,x-b1.s's. at b
-.

-

7 x 7_g_7
'

- - -
.,, ,

| 1,

m. = = . v. . = * _ ..
|.| | 1 1

'

"""
- - -------{.__ - __ _,_d g --

,
_

. . _ _ _ _ _

r W I. reb 6) "V rW r'
.

I i I | ),,

. . . . |

r > > r !.. . , - _ . ...

s. s.s.s. . w w 3.s.
s.s.s.s.s.s.s.s.l.s. s.

i

j ul ui || il..(lu

| l ui
g .iI ||0 -Il $l!Il'| | l[ lit i

iln l 11 ii i ,l l i
'

-an-. T T,-egp- __ a.gg g -. -e T T ,pp..._
- P -e -e T na-. I

pi s.3p s.).3.s.3.s. s.ws.pps. is.s.s.s.s.s. s.ps.s.ws. s.wy.s.s.s.
| | | | | |s. ll,|Lh If,llH, !L || | - !IllLh !l I ! .: |L ,

lifill flill ,Iflil I,II., it,8 t ,3
lillll i l l l l i- lli118 llllll lillli Olllll

> b?. ~ e

s.]pfws.s.'9pws >.ws.pfws.s.]ffw w P ;

'
.4....-- m - .-

>

lit,ii"It d, it,,L'It
, ,

'

j!| g!|
;-.

i e** a saa i
'

, . .

ll i I i ll. .i ,p- T,- =- .
,

,p-. y, T ,e - eT.:a3-- -- .--

Tc - T-ea,-.

3ps.s. .s.s. p s.s.s.s.p s.s. s. s.s.i .s.s.p s.ws.s.s.s. wp.s.ps.s.s.
l, i, l,: l, k, , l,||l,L,l,l,' ? , I ,s.s.p

-

l, L b, , l, i L L. ll l l. r i. f. i. l? 1,,I,l, *

, , .. . . :, ,, ,
ltilllll lilill lilill tillil *'lill litillil

'

,

,#. m= _un. _ r4 .=es.4,-&> -.*e.e -

-

.,

:

*
+

h

.

*

-f'.

,

a - -. -|

.m _... ,_ -.____,.,_____,...,._,_.....__...._..-,,:__,.. -. , , _ , .. _ _,.. .m____,.,,__,, _ ,- . . , . _ , . _ _ . . _ - _ , . , ,,



J fI
^ ~

-

- \| .'
' '

r- - - - . ..i
-

1 1
h

g g
.

. _ , ...-.___.__s

pp
_[

|w w Up|,|ww[
O 8

t

w ww - 4 -pw-
. w|www | M=

s. s. s1I|g | |E* !11 |i'i ?|
'

|
1 1|

n

14| -| tit til11: Ijiiu

1 [[l yl i glH
'

I
,

, , ,
.;,

,

*I vge I. . I" 3y. I,
**

s

7s.7, , g sr 337- >ppps.j pj.
. -s. .r-

,, ,,, , , , ,,, ,,,,,, ,,,,,,,
ll18848 lillit lillit lilllli:

i

f

a

wi .7*e ,Euhm _

wiWm ,

.

--oww w e o+-- .w.

>

r

T

4

I

e- . . - . . - - +-.e-,.e, .,w--.. ,.ys,a.,,,,-ar- ms *aw-ai-~-r- , ' w w e - er e r e -+, we-**----vem+--t-*--=re- w- - = . w s e -- r --ve-e -4 er --'-rw-m-ge :-e *
- .



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

7. _J.
-- - . . . .- . ,

.
- ..

. , , ,

_

. .. r- w w
.- -

ty4 . r:.7. t= r&l
g__]J

.

.?A.rr. J
T .,1.I [.I> 47-

.
-

.

}. g || %. 1 c
, .

;

-

5:n af,tc .

N

4

r

L*

-E] '. p, _ k.
- tu LU

E
.

e L,f=. r(* ffwe=*
- -

u (.
e

=

, -
.- -

p - egne >>s= m

5 55*
.

2 2*

.m .m
-. - -4 .

as
'**~*

g
~ *

g

.

W M en
0 ~ 5 n .~

Nid.ir isr'* w= ,wew'- w-

.m .,
.%. w. ~M .m;7.2 .,i=.:- mu. .

.~. -
. ciev y Fam. -.

w ehe

smeiS$ UW$ ennen*

- -.
, . - - - - . . . - - - -

.

>

!

I

l
!'
|.

.- s _- . _ _ . . , - - - , _ , , ,
- - ~r-.



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

, i , i . i _. _i . i . , , , . .s , , . , ,,

j
v

.- r. ..
, W

.

.

.eA .er. . m. . . m. . .m..

.F,~ . w vJ wa aa

' l 3.* E' M'M' M' '
' 1,.

EE]' [' - m
. . . . . s.

- *e._

.muw. .=p. c .ngw. .. u,w c ma c . nun
3 cT" u uuuu u a. u T.t.u -

|u
.

if I|f
\ \ 1 \

t I _ __ ll
n n - e on en ,, , i

- > > > .rs u n
r. k. *.m k "il"a "li's ~A4u

si si L,__si
_ _ __ _-__

ek ,+_ __4_si __ ,_,,
_t __

, , _ ,

at : ,L - L-L
_._

, _ , ,
_

,_.,

- - ~

__

_.
_ , ,, __= _. .

2,
-. . .

, _ , ,

_

~m
-. . , ..m .m_m _ .

.. . y,, ,
. _..- . m. ,

. ,EJ
__ , ,,_..

LA7,
_ ,_

Va L**h L WJ b*4
.u c _v,a. uu ss s s- --- ,

.. ,=C . A .u s" ., 4::= uG- 6=2 uG- . C. ,Qa. ,G- =x-. - -
. .

.a.-.6e L e .: ~-a ::-. .T&"J L% . .
,

gSt.neau e *m (19fPK4f 1ls

w oc-

hY
_

.p.. 'W 6h 46 t9 9% s - 9 9tg h4WM-' h

a

0

m v , - ..,-. , . . - - -r -. - , . ,,.,,.7 . - - - - - - . - - - - , . ,-.--$q , ,-



_ . _ _ _ _ . _ . . _ . . _ _ _ _ _ . _ . . _ _ _ , _ . _ _ . . _ . . , _ _ _ _ _ _ _ _ . . . . _ _ _ _ .

4

.. .

4

Ouestion 430.16

There is no interface critoria provided for the location of
standby auxiliary transformer in the SSAR. The staff requires
that the standby auxiliary transformer should be separated
from the main and unit auxiliary transformer to the maximum
extent practical (proforably on different sides of the
building) in order to minimir.o the common offects of fire or
environmental effects such as lightning on their operation.
Please provido this information.

ResDonse 430.16

Figure 8.3.1-1, the unit main power system one-lino, has been
revised thereby deleting the standby auxiliary transformor.
The now one-lino shows two safety system transformers which
now directly food the safety buses. Those transformers are ,

physically separated such that no fire nor onvironmental
offect shall disable both the safety and non-safnty offsito
sourcos.

500 RAI 430.9 revised CESSAR sect lon 8.2.1.3.

c
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Ouestion 430.23

Identify all non-Class 1E loads and their kW ratings that can
bo powered from EDGs and identification of the extra k;f
capacity available to supply non-class it loads during the
various modos of plant operation. In addition, describe how
non-Class 1E loads are isolated from tho safety busos.

!

Rgsponso 430.23

Table 8.3.1-4, " Electrical Bus Loads," which will be added to
CESSAR-DC in the next amendment, lists typical electrical bus
loads for the Safety Buses, the Permanent Non-Safety Buses, ,

and the Non-Safety Buses. Of these, selected loads at
oporator's discretion on the Permanent Non-Safoty (non-Class
1E) Buses may be poworod from the Emergency Diosol Gonorators.
This tabular load listing is not a finalized version, as
indicated by the footnote: "The loads given in this table are
typical. Actual loads are site-dependent based en the
equipment procured. Thoroforo, the site-specific SAR shall
make appropriato adjustments and evaluations as necessary."

The following statomont trom current CESSAR-DC, Section
8.3.1.1.4 states-the CESSAR-DC philosophy and goals of EDG
uizing to moot expected loads:

"The omorgency diosol generator is designed and sized with *

Jufficient capacity to operato all the needed engineered
safety feature and omergency shutdown loads poworod from its
respectivo class 1E Safety Division bus."

The word " bus" in the above statement will be amended to
" buses," sinco there are two safety busos (A and C, B and D)
por division.

Capacity. margin will be provided based on the EPRI
recommendation of 10% of continuous rating. A ctatomont
specifying this will be added to CESSAR-DC in a future
amendment.

Non-Class IE loads are -isolated from the plant safety loads by
two normally open breakers, which when closed connect the
Safoty Buses to the Permanent Non-Safety Busos according to
the configuration illustrated on Figuro D.3.1-1 of CESSAR-DC
(Figure 8,3.1-1 is being. revised by Amendment J to respond to
RAI 4 3 0.13 ) . The Permanent Non-Safety Buses may roccivo power,,
from the EDGs by manually olosing these breakers once the"

'

buses have been verified to be doenergized,

i

1
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A. All relays and other momentary duty type operating devices
associated with the protective relaying of the onsito power
syntom are touted to determino individual performanco
charactorintics, and assuro repeatability of design
sottingo, under various simulated conditions. This encuron
device integrity.

B. All relay sensorn such an current and potential transformern
are tested for correct and rollable outputs.

c. All interconnecting wiring and cabling in inspected for
proper installation and connections.

D. All protectivo relaying systems are testod under necencary E

ainulated conditions to verify correct operation in
preferrod, alternato and abnormal meden.

The 120V Ac Vital Power System is normally powered from inverters
which are in uso during normal operation. The continuous
operation of the inverters is indicative of their operability and
functional performance since accident conditions will not
cubstantially change their load.

8.3.1.1.4 Clano 1E Emergency Dienol Generatora |
11

Each Division of the 4,160V Ac claan IE Auxiliary Power System is
supplied with emergency standby power from an independent E

emergency dicsol generator. The omurgency diocol generator is i tdesigned and sized with sufficient capacity to operato all the
needed engineered safety featuro and emergency shutdown loads
powered from its respective class 1E Safety Division bustf. E

2ach emergency dioac1 generator is designed to attain rated
voltage and frequency within 20 acconds and to begin accepting
sequenced loads after receipt of a start signal to meet the
response times assumed in chaptor 15 analyses. Refer to Tablo
8.3.1-2 for loading sequence and bases. The characteristics of 1the generator excitor and voltage regulator provido natisfactory
starting and acceleration of sequenced loada and ensures rapid
voltage recovery when starting large motorn. The generator
voltage and frequency excursions between sequencing steps are in ncompliance with the intent of Regulatory Guide 1.9.,

'

Each emergency diesel generator and its associated auxiliarios |1
are installed in separate rooms and are protected against

| tornadoen, external missiles, and soismic phenomena. The diccol
i rooms are protected with firewalls which are designed to provent
| the spread of fire from one diesel room to the redundant diesel

room. Refer to Section 9.5.9 for a description of the diesel
| room sump pump.

| Amendment I
, ,-- -

|



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

|
!

|.. *

1

!

!'

TABLE S.3.1-4
ELECTRICAL BUS I4 ADS *

CprppAqnt Load iKW1

4.16 KV Bafety Bus At

Safety Injection Pump 755
,

Station Service Water Pump 933 i

component Cooling Water Pump 1037

Shutdown Cooling Pump 440

Fuel Pool Exhaust Fan 63

Essential Chiller 216

Bclance of Other Loads 440

Safet) Bus A Total = 3892 KW

4.16 KV Dafety Bus Ct

Safety Injection Pump 755

Motor-Driven EFW Pump 635

Containment Spray Pump 440

Station Service Water Pump 933
,

component Cooling Water Pump 1037

Subsphere Exhaust Fan 13

Spent Fuel Pool Cooling Pump 56

Balance of Other Loads 447
,

*The loads given in this table arc typical. Actual loads are site-
dependent based on the equipmect procured. Therefore, the site-
specific SAR shall make appropriate adjustments and evaluations as
necessary.

, _ . . _ _ .
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TADLE 8.3.1-4
ELECTRICAL DUS LOADB'

.CREP2AQllt Load fKW1

Safoty Bus C Total = 4324 IN

4.16 KV Bafety Dus DI

Safety Injection Pump 755

Station Servico Water Pump 933

Component Cooling Water Pump 1037

Shutdown Cooling Pump 448

Puol Pool Exhaust Fan 63

Essential chiller 216

Balance of other Loads 440

Safety Bus D Total = 3892 KW

4.16 KV Bafety Bus DI

Safety Injection Pump 755

Motor-Driven EFW Pump 635

Containment Spray Pump 448

Station Service Water Pump 933

Component Cooling Water Pump 1037

Subsphere Exhaust Fan 13
'

Spent Fuel Pool Cooling Pump 56

*The loads given in this table are typical. Actual loads aro sito-
dependent based on the equipment procured. Therefore, the sito-
specific SAR shall make appropriate adjustments and ovaluations as
necessary.

- _ _ _ - - _ _ _ - _ _ - - _ - _ _ _ _ _ _ . __
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TABLE 8.3.1-4-

ELECTRICAL BUS LOADS *

ComDonent Load (KW)

Dalance of Other Loads 447

Safety Bus D Total = 4324 10i

X - 4.16 KV Permanent Non-Bafety Bus:

CVCS Pump 448

CEDM Cooling Fan 75

Containment Ventilation Fan 75

Containmont Vetitilation Fan 75

Hon-Essential Chiller 719

Hon-Essential Chiller 719

IA Compressor 262

IA compressor 262

Non-Essential Lighting 270

Startup Feedwater Pump 635

Motor-Driven Firo Pump 232

Backup Pressurizer Heator. 200

DG Starting Air Compressor 45

DG Starting Air Compressor 45

Miscellaneous Loads 204

X - Permanent Non-Safety Bus Total = 4266 KW
,

*The loads given in this table are typical. Actual loads are site-
dependent based on the equipment procured. Therefore, the sito-
specific SAR shall make appropriate adjustments and evaluations as
necessary.

._. . .
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TABLE 8.3.1-4 i

ELECTRICAL BUS LOADS * |

'
,

gomponent Load iKW)
,

f

.

'

Y - 4.1( KV Permanent Non-Safety Bus

!
CVCS Pump- 448 |

<.

CEDM Cooling Fan 75 |

Containment Ventilation Fan 75

Containment Ventilati7n Fan 75

Non-Essential Chiller 719

-Non-Essential Chiller 719

ir IA Compressor 262

IA Compressor 262

Non-Essential Lighting 270
~

Startup Feedwater Pump 635

L Motor-Driven Fire Pump 232

Backup Pressurizer Heater 200

EDG Starting Air Compressor- 45

EDG Starting _ Air-Compressor 45

Miscellaneous-Loads 204

| Y . Permanent Non-Safety Bus Total = 4266 KW

i

*The loads given in: this table.are typical.1 - Actual -loads- are site-
dependent ~ based on the equipment procured. Therefore, the sito-
specific SAR-shall: make appropriate adjustments 'and . evaluations as
necessary.

.



!

[ ., e i l
*

.
,

L

TABLB 8. 3.1-4 .

'

ELECTRICAL SUS LOADS *

gpaggtnent Load thTl

I - 4.16 KV Won-Safety Bust'

TBSWS Pump 224

TBCWS Pump 75

!= Containment High Purge Exhaust Unit 195

containment High Purge Supply Fan 75 |

Nuclear Annex Exhaust Unit 115e -7

!
Nuclear Annex Supply Fan 45

Main Pressurizer Heaters 2400 +

i

Hiscellaneous Loads- 300 |

<

X - Non-Safety Bus Total = 3429 KW

Y - 4.16 KV Non-Nafety Bust

s-

TBSWS Pump. 224'

TBCWS Mamp 75

' Containment High Purge Exhaust Unit 395

containment High Purge supply Fan 75

L Nuclear' Annex Exhaust Units (2) 170 |

.t

-Nuclear Annex: Supply Fan 157

. Main-Pressurizer Heaters ~ 2400.

'
- Miscellaneous ~sads- 300

''The loads given in this _ table are typical. Actual loads are site-
~

'
,

dependent. based on the_ equipment procured. Thereforc, the site-
specific SAR'shall make appropriate adjustments and evaluations as
necessary..

,

t

. _
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' TABLE 8.3.1=4
ELECTRICAL BUS 14AD8*

Connonent Load (KW1

Y - Non-Safety Bus Total = 3596 KW

13.4 KY Non-Bafety Bus X-it

RCP Switchgear 9574

- FW Booster /FW Pump 17771
_

Condensate Pump 1878 j

Circulating Water Punp 2940 !

13.8 KV Non-Safety Bus X-1 Total = 32,163 KW ;

I
,

,

13.8 KV Non-Safety Bus-X-2:
i
!

fRCP Switchgear 9574

FW Booster /FW Pump- 17771 . {
$

Condensate Pump 1878 -i
r

Circulating-Water Pumpi 2940 i

,

- 13.8 KV Non-Safety Bus X-2_ Total = 32,163 KW ;

;

k

1

.

. ,

si

1

; *The loads given in this table are typical. Actual loads are site-
dependent based-on the equipment procured. Therefore,-the site- 1

specific SAR shall make appropriate adjustments and evaluations as !
necessary.-

,

_ _
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!TABLE S.3.1-4
ELECTRICAL BUS LOADS * {

,

$

g.gptoonent Load iKW)

.

!
,

|

l
I

i

k13 8 KV Won-Bafety Bus Y-18
|

RCP Switchgoar 9574
.

TW-Boostat/FW Pump 17771
,

Condensate Pump 1878 f
Circulating Water Pump 2940

i
13.8 KV Hon-Safety' Bus Y-1 Total = 32,163 KW

,

;

'13.8 RV Won-Safet'y Bus Y-28 <

,RCP.Switchgear 9574.
. . !

Circulating _ Water Pump _ 2940
'

~ '

Circulating Water Pump. 2940

Circulating Water Pump _ 2940 ;

._

13.8 KV Non-Safety Bus Y-2 Total = 18,394 KW
-

e

*The loads'given in this table are typical. - Actual loads are site-
' dependant. based.on the equipment procured. Therefore, the site-
specific SAR shall.make appropriate adjustments and evaluations as

'necessary.
;
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QUESTIONS FOR WillCII RESPONSES WILL BE PROVIDED SEPARNiliLY

430.9
430.15
430.16
430.23
430.25
430.26
430.49
430.50.
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current and function properly during steady-state-

operation, power system translonts, and majcir fault
conditions. Verification testing will includo, an
a minimum, all tests outlined in Appendi~ %,

i
subsection B.2, to SRP Section 8.2" !
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CESSARna bou .

.

The offsite pomr system shall be designed to minimize the
probability of losing electric power from any supplies as a
result of or coincident with the loss of the unit generator, the
transmission network, or the onsito electric power supplies.

Compliance with General Design criterion 18

The requirements of General Design Criterion 18 shall be
implemented in the design of the offsito power system. The
design shall permit periodic inspection and testing of important
areas and features. The design shall include the capability to
periodically test the operability and functional performance of
the components of the systems as a whole and under conditions no
close to design as practical.

8.2.1.5 Offuito Power Syntom Operational Description

The nuclear generating unit shall be provided with two
independent immediato access circuits of offstte power. Pr4cr-to
.a nd-d u ri ng -s ta rt u p -o f--th o -nuc l e a r-u n i tAho-Un ibAu x444 e ry--Powe r
-sy s tem-cha 14-re co l vo-powe r-f r o m-tho -tr a n sm issi on -s yste m-th roug h
the--na4n--un4 t-naln--trannfaraars---and-- the-.undh-aux 14 iary
-t r a n s f o r m e r s ,-Du ri ng-t h i s-pe r-l od r--th e-g e ne ra tor-ci rcu l-t-br eak e r-

,

a nd-a ssoc i a ted -d i soo n n o ot --s w itch e s-sh a 14-4>o -open, DVSrW /)

After the unit ~ generator has been brought to rated speed and its
field applied, the unit genuator shall be then connectea to the g
system by closing the generator circuit breaker. Automatic and
manual synchronization are provided and supervised by
synchronizing relays.

8.2.1.5.1 Offsite Power System Protectivo Relaying

The offsite power syst.em protectivo relaying system shall be
designed to remove from service with precision and accuracy any
element of the offsito power system subjected to an abnormal
condition that may 'rovo detrimental to the offectivo operation
or integrity of the unit.

8.2.1.6 Rollability Conalderationn

The transmission system shall be designed to conform to the
reliability criteria established by the nnors appropriate
electric rollability council. Typically, transmission systems
are designed to avoid system cascading upon the occurrence of any'

one of the following:

A. Loss of Generation
V 1. Sudden loss of entire generating capability in any one

plant.

Amendment E
8.2-3 December 30, 1988
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Insert A

" Prior to and during startup of the nuclear unit, the
redundant Class IE DiLtribution Systems shall receive
power backfed from the transmission lines through two
dedicated safety sydems transformers. The Class IE
uistribution Systen 2.il also be capable of "aeing fed-

from permanent non-safm;y distribution systems mentioned
below as a secondary mecns of receiving power. Prior to
and during startup of the nuclear unit, the onsite non-
safety distribution systems shall receive power backfed
from the grid through half-sized main generator
transformers and unit auxiliary transformnrs. These
backfeeds are initiated by opening two generator circuit
breakers and associated disconnect owitches to isolate
the main generator from the main step-up and unit
auxiliary traneformers. The generator circuit breakers
are located on each side of the isolated phase bus
between the main generator and the connection points of
the unit main and auxiliary transformers.

The two generate" circuit breakers used to provide
immediate access sf the ensite power systems to offsite
power systems will meet tbe gui'elines of Appendix A to
SRP Section 8.2. They will have the capability to
interrupt the systems maximum fault current and function
properly during steady-state operation, power system
transients, and major fault conditions. Verification
testing will include, as a minimum, all tests outlined in
Appendix A, Subsection B.2, to SRP Section 8.2"

,,
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Ouestion 430.8 (8.2)

Based on information presented in Table 8.2-1, Sh. 1 of 2, of
the SSAR, it appears that if the switchyard power circuit

.

breakers connecting the main generator unit to the i

transmission network trip, the emergency diesel generators
(EDGs) and AAC source start even if the main generator lu
available. Please clarify what signal starts the EDG and AAC
source under this event.

Also, (Sh. 1 of 7) in case of a unit auxiliary transformer
fault, the unit generator automatically trips and its output
breaker opens. The permanent non-safety auxiliary system
switchgeat supplied from the faulty circuit is connected in an
automatic bus transfer to the standby auxiliary transformer,
and EDG and AAC source automatically start. Please clarify
the signal that would start the EDG and ?.Ac source under this
event.

Response 430.8

Tables 8.2-1 and 8.3.1-1 have been revised in response to
Question 430.9. The operating sequencess described in this
question are no longer valid. See Question 430.9 for further
information.

.

-
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Ouestion 430.10 (8.3.1)'

Figure-8.3.1-1 of th. SSAR shows the safety loads normally
powered from the unit auxiliary transformers through the
permanent non-safety load buses. The unit auxiliary
transformer winding that feeds these loads also feed a portion
of the non-safety loads. The standby auxiliary transformer
also feed the safety buses through the permanent non-safety
load buses. In addition, there is a provision (through two
circuit breakers in series) to directly feed the safety buses
from the standby auxiliary transformer.

Feeding the safety buses from the offsite power sources
through non-safety buses or from a common winding with non-
safety leads is not the most reliable configuration. It
subjects the safety loads to transients caused by the non-
safety loads and adds additional tailure points between the
offsite power sources and safety loads. In order to overcome
these shortcomings we recommend that a second standby
auxiliary transformer directly supplied from the transmission
system be added, with the combination of the two standby
auxiliary transformers nr.rmally directly powering the safety-
buses. The existing supply from the unit auxiliary
-transformer through the permanent non-safety buses to the
safety buses should be retained as a manually switched
alternate power supply.

Resoonse 430.10

The electrical one line. Figure 8.3.1-1, has be'en revised to
show that the safety buses can be fed directly from an of fsite
power sourw.'That figure also shows that the safety buses
could be fed from the non-safety buses. As discussed at the
November 20, 1991 meeting with the NRC staff, the normal
supply of power to the safety buses is a site-specific
consideration which would include the voltage and reliability
of the switchyard source. See the response to RAI 430.9 for
CESSAR changes.

.
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Ouestion 430.12 (b3.1)
Section 8.3.1.1.3.2 describes the periodic test program for
electrical equipment. Supplement tnis section by including
the following additional information:

1. The frequency of inspection, maintenance, and testing of
all Class lE and non-Class lE transformers, circuit
breakers, Class 1E protective relays and current and
potential transformers. Also provide the basis for
establishment of test frequency for the above.

2. Types of tests performed on inverters and battery
chargers.

3. State whether the 480 V circuit breakers are tested by
primary current injection or by secondary corrent
injection method. Are these circuit breakers also
individually checked for each component, such as charging
motor, shunt trip coil, etc., including the wiring and
connectors to demonstrato that the circuit breaker
functions properly. Are additional tests such as contact
resistance, insulation resistance, etc., also performed
during this maintenance?

4. Tdentification and justification for each circuit or
component part of the offsite system which will not be
tested during normal plant operation.

E.esnonse 430.12

1. The frequency of inspection maintenance and test of
equipment is dependent upon the type of equipment
actually procured and cannot be determined at the design
certification stage. The test frequencies shall be based
on manufacturers' recommendations and current practice as
determined by actual nuclear plant experience considering
such factors as cleanliness, average operating
temperatures, and the quality of operating personnel.
Non-Class lE and Class 1E systems should be tested alike.
Some example testing frequencies are presented as
follows:

Transformers Every 6 months*

Circuit breakers Every 36 months*

Protective relays Every 18 months*
,

Instrument transformers Every 36 months*

I
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2. Test procedures will be dependent upon as-procured
equipment characteristics +.nat will address the testing
for the inverters and battery chargers. The test
procedures will be based on manufacturers'
recommendations and current practice as determined by
actual nuclear plant experience. Typically these would
include cleaning the inverters and battery chargers,
checking inverter voltages and frequencies, replacing the
capacitors in both the inverters and battery chargers,
and performing a capacity test on the battery chargers.

3. Test procedures will be dependent upon as-procured
equipment characteristics. The test procedures will be
based on manufacturers' recommendations and current
practice as determined by actual nuclear plant
experience. Typically, these would inc1.udo primary
current injection testing; individually checking each'

component, such as charging motors, shunt trip coils,
drawout devices, heaters, air filters, wiring and
connectors; and contact resistance testing. Insulation
resistance and high-potential teatr are not required and
not easily performed on installed equipment. They may be
done if there is reason to believe that dielectric
integrity may be impaired, perhaps because of
contamination, smoke, water damage, or other
environmental intrusion.

4. All parts of the offsite power system are capable of
being tested during normal plant operation.

,
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Question 430.13 (8.3.1)

Suf ficient system single-line diagrams and schematic diagrams
for on-site systems have not been provided in SSAR to permit
an independent evaluation of compliance with the safety
criteria as required by RG 1.70. Please provide this
information including the schematic diagram for Reactor Trip
Breaker.

Response 430.13

Electrical one-line diagrams of the on-site power system have
been generated for the facility. The drawings include the
following:

Non-class 1E Auxiliary Power System Main One Line

Class 1E DC and Vital AC Instrumentation and Control Power
Supply System

Non-class 1E 125 VDC and 208/120 VAC Instrumentation and
Control, 125 VDC Onsite Alternate AC Source and 250 VDC Power
Supply System

Class 1E Auxiliary Power Systom Main One Line Diagram.

These drawings will - be included as part of Chapter 8 and
shall replace existing figures as follows:

Figure 8.1-1 Attached revision

Figure 8.3.1-1 Replace with
Drawing E-713-00-01 and
Drawing E-713-00-03

Figure 8.3.2-1 Drawing E-713-00-02

Figure 8.3.2-2 Drawing E-713-00-04

See Attached. Drawings.

The operation of the Plant Protection System is shown on logic
diagrams 7.2-12 and -19. Actual schematic diagrams of the
reactor trip breaker are dependent' upon as-procured
information and cannot be provided for design certification..

_ _ . _ -
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