Department of Energy
Washington, D.C. 20545
Docket No. 50-537
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NOV 0 2 1982

Mr, Paul S. Check, Director

CRBR Program Office

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20355

Dear Mr, Check:

ELECTRICAL POWER WORKING MEETING, OCTOBER 19, 1982 - ADDITIONAL
INFORMATION

Reference: Longenecker to Check, Subject: Meeting Sumiary for
the Electrical Power Working Meeting, October 19,
1982, dated October 19, 1282

Enclosed is the additional information requested during the subject
meeting for which response dates of November 2, 1982, were projected.
Marked up Preliminary Safety Analysis Report (PSAR) pages will be
incorporated into a future PSAR revision. Additional information
regarding item 8,3.3.3.9 will be provided December 1, 1982.

Any questions regarding the information provided or further
activities can be addressed to Messers, J. Krass (FTS 626-6163),
D. Hicks (FTS 626-6150) or A, Meller (FTS 626-6355) of the Project
Office Oak Ridge staff.

Sincerely,
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Jc&n R. Longenecker

Acting Director, Office of the
Clinch River Breeder Reactor
Plant Project

Office of Nuclear Energy
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RESPONSES TO ITEMS FROM THE
OCTOBER 19, 1982 ELECTRICAL POWER -
WORKING MEETING $-
»
4

8.2.2.1 - Physical/Independence of offsite circuits

8.2.2 - Availability of offsite power within sufficient
time

8.2.2.3 - Load Sequencing

£.2.2.4 - Fault Sensing Relays/Availability of
offsite Power Source

8.2.2.5 - Surveillance of Offsite Power Supplies
8.2.3.1 - Testing of Transfer Capability

8.3.1.1 - Division 1 and 2 iInterconnection versus

eNC 17

8.3. .2 - Suitable Electrical Interconnection

8.3.1.3 - Redundancy of Three Independent Load Groups
8.3.1.4 - Non-Class 1E Loads Powered from Class 1E
Systems

a) Failure modes of Class 1E breaker
b) Non-Class lE load failures

8.3.3.1.1 - Environmental Qualification of Cables anc
Terminations

8.3.3.3 - Independence-(Compliance with GDC 17)
a) Physical/Independence
¢) Pipe Break

~e) Associated Circuit (Additional information will be

provided by December 1, 1982)

L)
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g) Physical separation of Class 1E equipment

M

Phat Rt 1

5’” Conduits as Fire Barriers

)
%i) Protection of Class 1E Cables from Rotating or
' Dropped Equipment

13 - 8.3.3.5.1 - Testing of Circuit Breaker
14 - 8.3.3.4 - TMI Action Plan Requirements

LA}



$.2.2.1 - NRC COMMENT

Phvsical Independence of Offsite Circuits .
;-

TheiClinch River PSAR does not adeguately describe or lpalyze
phy!icul independence of offsite circuits. The qpplicant by
Letter dated June 1, 1982 has stated that the two offsite cir-
cuits that pass through the reserve switchyard provide the two
physically independent offsite power sources. The PSAR, in
contradiction, implies that the offsite circuits that pass

through the generating switchyard are immediate access circuits
and, thus, the preferred offsite circuit as defined by IEEE
Standard 308-1974. It is the staff position, in accordance with
the reguirements of GDC 17, that electric power from the trans-
mission network to the onsite electric distribution system shall

be supplied by two physically independent circuits designed and
located so as to minimize to the extent practical the likelihood

of their simultaneous failure under operating and postulated
accident and environmental conditions. The description and
analysis reguired to demonstrate compliance with the above position
will be pursuved with the applicant and the results of the staff
evaluation will be reported in a supplement to this report.

RESPONSE:

The CRBRP will be connected to the TVA 161KV grid usinc four separate
connections between the switchyards and the TVA grid as described in
Section 8.1 of the PSAR. All four transmission lines are kept
continuously energized. The CRBRP design includes two physically
separate and electrically independent switchyards, generating
switchyard and reserve switchyard. Fach of these two switchyards

is Epnnected to the TVA grid by two separate 161KV transmission
lines. The two connections to the reserve switchyard fxom the Oak
Ridge Gaseous Diffusion Plant (ORGDP) switchyard of DOE} designated
as the K-31 line and the q}her to the Fort Loudoun Hydr:electric

8.2.2.1-1



8.2.2.1 (continued)

e e

Plant, designated as Fort Loudoun-2 line, are considered the

two physically independent and immediate access circutts., These
circuits are Jocnfed 80 as to minimize the likelihoodfbf their
slnmltaneous failure under operating and postulated aécident and
ebvironmental conditions. The physical separation of the four
{(4) transmission line connections from the TVA 161}V grid to
the CRBRP switchyards is shown in Figure 8.2-12. “he K-3§
transmission line connection crosses over the two connections
(Roane and Fort Loudoun 1) to the Generating switchyard. As
such, failure of any of the two 161KV line connections to the
Generating switchyaréd will not result in failure of the K-31 or
Fort Loudoun-2 lines. : <

Further, between the CRBRP and the destination substations
(K-21 and Fort Loudoun~2):

1. &t any one location no transmission line crosses
over the two transmission lines to the _eserve

Switchyard simultaneously:

2. transmission lines are spaced sufliciently apart
euch that faiiure of one line does not effect

the other line.

The 4.16XV medium voltage (MV) winding of the Reserve Station
Service Transformer (RSST) 11AAX005A will be connected to the
Medium Voltage switchgear of Class lE, pivision 1 through 2
non-segregated phase bus duct.and to the Medium Voltage
Switchgear of Class 1E, Division 3 through & non-segregated
phase bus duct and MV cables. The 4.16KV MV winding of the
RSST 11AAX005B will be connected to the Medium Voltage
Switchgear of Class lE Division 2 through non-segregq}ed phase
bue duct. Similarly, the 4.16KV windings of the Un:t.Statxon

8.2.2.1-2



Service Transformers (USSTs) 11AAX006A and B are ll@n connected

L

L 5
X0 the Class 1E, Division 1, 2 and 3 Medium Voltage )Switchgear
“¢hrough non-segregated phase bus ducts. 1
Non-segregated bus ducts from the RSSTs 1l1AAX005A and
B and USSTs 11AAX00CA and B to the Medium Voltage Switchgear
of Class lE, Divisions 1, 2 and 3 will be physically separated

such that failure of any one bus duct will minimize the .ikelihood

of failure of the other bus ducts.

The response to guestion CS430.1 will be revised as

attached to include the above description.

- 8.2.2.1-3
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Question CS430.1 (8.2) -

$:
Proyl de physicel leyout, drawings end/or edditional description In the PSAR of
the physice!l Independence to be provided between the offsite power Q}rcul?s In
prosimity of the plant to the switchyards end from the switchysrd to the Cless
1E onsite power system. Also provide description of physice! Independence
petween Cless 1E and the offsite clrcults protective releying.

Besponse

K-31 and Fort Loudoun-2 161kV transmission | Ines (both connected tc the
reserve switchyerd of the CRBRP) provide *the two physical ly Independent
offsite power sources to CRERP; detalls of thelr routing end construction In
the proximity of the plant have been described In Section B8.2.1.1 and 8.2.1.3

of the R. aunthery—inthe-prox Ty UT T ORERF :
gl SEE INSERT 4

1. et any one locetion no trensm slon |lne crosses over these two
transmission |Ines simultanegusly;

2. 4-snsmlission |Ines ere sppled sufficlently spart such thet fellure of
one |1ne does not sffect/the other |ine. (see Flgures B.2-11 and
8.2-12 ettached). .

This demonstrates the physigél Independence of the two offslte power sources.

Trensformer (RSST) 11AAXTOSA will be conected to the Medlum Voltage Switchgesr
of Cless 1E Divislon J/ *hrough & non-segregeted phese bus duct and to the
Medlum Voltage Switcpgear of Class 1E Division 3, through the non-segregeted
phese bus duct end JV cables. Simllerly, the 4.16kV WV winding of the RSST
11AARXD05B 1e conngtted to the Cless 1E Division 2 switchgear through
non-segregeted phese bus duct.

The 4.16kV medium volf;gg (MV) winding of the Reserve Stetion Service

Non-segrege}fd phese bus duct runs $-om RSSTs 11AAXD05A end 5B sre physically
separated

Control end protection circults for the Reserve Switchyard have been arranged
+o recelve 125V DC power from two Independent Divisions A and B DC power
dlstribution systems (see Flgure 8.2-13).

The DC equipment of the two divisions are physical ly separate and electrically
Independent of each other. The contro! cables of Divisions A and B ore routed
In separzte trays and condults.

i

QCS430.1-1
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The CRERP will be connected to the TVA 161KV grid using four” separate
connections between the switchyards and the TVA grid as described in
Section 8.1 of the PSAR. A1l four transmission lines are kept
continously energized. The CRBRP design includes two physically
separate and electrically independent switchyards, generating
switchyard and reserve switchyard. Each of these two switchyards is
connected to the TVA grid by two separate 161KV transmission lines.
The two connections to the reserve switchyard from the Oak Ridge
Gaseous Diffusion Plant (ORGDP) switchyard of DOE, designated as the
K-31 line and the other to the Fort Loudoun Hydroelectric Plant,
desicnated as Fort Loudoun-2 line, ere considered the two physically
independent and immediate access circuits. These circuits are locaved
s0 as to minimize the likelihood of their simultaneous failure under
operating and postulated accident and environmental conditions. The
physical separation of the four (4) transmission 1ine connections
from the TVA 161KV grid to the CRBRP switchyards is shown in Figure
8.2-12. The K-31 trensmission 1ine connection crosses over the two
connections (Roene and Fort Loudoun 1) to the Generating switchyard.
Bs such, failure of any of the two 161KV 1ine conrections to the
Generating switchyard will not result in failure of the K-31 or

Fort Loudcun-2 1ines.

Further, between the CRBRP and the destination substations (K-31
and Fort Loudoun 2):
3s at any one location no transmission 1ine crosses
over the two transmission 1ines to the Reserve
Switchyard simultaneously; -
2. transmission lines are spaced sufficiently apart o
such that failyre of one 1ine does not affect
the other line. (See Figures 8.2-11 and 8.2-12).
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INSERT 1 (continued)
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The 4.16KV medium voltage (MV) winding of the Reserve Station
Service Transformer (RSST) 11AAX005A will be connected to the
Medium Voltage switchgear of Class 1E, Division 1 through 2 non-
segregeted phase bus duct and to the Medium Voltage Switchgear of
Ciass 1E, Divison 3 through 2 non-segregated phase bus duct and MV
cables. The 4.16KV MV winding of the RSST 11AAX005B will be connected
to the Medium Voltage Switchgear of Class 1E Division 2 through non-
segregated phase bus duct. Similarly, the 4,16KV windings of the
Unit Station Service Transformers (US3Ts) 11AAXO06A and B are also
connected to the Class 1E, Division 1, 2 and 3 Medium Voltage
Switchgear through non-segregated phase bus ducts.

Non-segregated phase bus ducts from the PSSTs 11AAX005A and B
and USSTs 11AAX006A and B to the Medium Voltage Switchgear of Class
1E, Division 1, 2 and 3 will be physically separated such that

failure of any one bus duct will minimize the 1ikelihood of failure
of the other bus ducts.



8.2.2 NRC COMMENT

Availability Of Offsite Power Circuits -

i-

-
3

GDC-17 requires, in part that each of the offsite circui(p be
estgned to be available in sufficient time following a loss of
all onsite alternating current power supplies and other offsite
electric power circuits to assure that specified acceptable fuel
design limits and design conditions of the reactor coolant pressure
boundary are not exceeded. pased on information in the PSAR, the
staff is unable to conclude that the period of time that the station
can remain in a safe condition assuming no immediate ac power is
available is greater than the time reguired to reestablish ac
power from the offsite grid to the onsite Class 1E distribution
buses (reference: SRP Section 8.2, Part 111, item 1d). This item
will be pursued with the applicant and the results of the staff
review will be reported in a supplement to this report.

RESPONSE :

The CRBRP will be connected to the TVA 161KV grid using four separate
connections between the switchyards and the TVA grid as described

in Section 8.1 of the PSAR. All of these four transmission lines

are kept continuously energized. During normal operation, the
electrical power to the plant auxiliary loads is provided from the
main generator through the generator circuit breaker and the unit
siation service transformers. When the plant is not producing power,
the auxiliary loads can be fed from the generating switchyard through
the main power transformer and the unit station serv.ce transfonmers or

from the reserve switchynrd through the reserve station service
transformers. Should a fault occur resulting in the loss of offsite
power from the generating switchyard, while the plant qpxiliary loads
are connected to the unit station service transformersuthe;xner
connections to the medium voltage switchgears 1nc1udxng the 4.16KV

g.2:2- 4



(Continued)

‘:
eixtchgears of the Class 1E system, will be automatically trans-
£§rred to the reserve station service transformers. ?uas transfer
of power will be accomplished within 6 cycles. The connected
loads, in general, will not experience any loss of power. Based
on the above, it is evident that offsite power will be restored

to the class 1E distribution buses in a very short time without

affecting the safe condition of the plant.

LA |



8.2.2.3 NRC COMMENT

s:igen:ing of Loads on the Offsite Power System -

Thi;offnite power system should have sufficient capncit;-to supply
all_rcquirod loafs without seguencing of loads on the offsite

power system. By letter dated June 1, 1982 the applicant addressed
capacity of offsite circuits. Based on this letter the capacity of
offsite circuits to block load all connected loads without reliance
on the load seguencer is not clear. Clarification of this item
will be pursued with the applicant and the results of the staff
review will be reported in a supplement to this report.

RESPONSE:

The CRERP system design has no provision of using a load seguencer

to switch the loads on to offsite ac power supply. Each one of the
offsite ac power supplies is capable of feeding all the reguired plant
auxiliary loads without the need of a load seguencer.

However, a load seguencer has been provided to connect various
Class 1E load blocks (in a pre-selected seguence) to the onsite

ac power supply.

i

g-2-2.3 -1
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The applicant has documented in Section 3.1 of th; PSAR that
aufomatzc transfer ‘from the n.rmal power source to therreserve
po‘pr gource is initiated by fault sens. g relays in the normal
pouer supply. Given loss or failure of the normal power supply,
it is not clear how fault sensing relays will assure the avail-
abiiity of the reserve offsite power source.

It is the staff position in accordance with GCD17 that pro-
visions be included to minimize the prolability of losing electric
power from reserve offsite power source as a result of or
coincident with loss of power from the normal offsite power
source. This item will be pursued with the applicant and the
results of the staff review will be reported in a supplement
to this report.

RESPONSE

Primary and backup fault sensing relays have been provided
in the normal power supply (Generator, generating switchyard,
main step-up transformer and the Unit Station Service Transformers)
and the reserve switchyard to perform the reguired protection
of the electrical distribbtion system.

Each fault sensing relay provided in the normal power supply
will actuate its respective lockout relay on sensing a fault in
the normal power supply. The lockout relay will trip the normal

(geperating switchyard or CRBRP generator) power supply incoming

L 3

circuit breakers on the medium vcltage switchgear including the
-

4.16 KV Class 1E switchgear. The tripping of these circuit breakers
will automatically initiate closing of the reserve offsite power supply

8.2.2.4-1



(preferred power) incoming circuit breakers on the medium voltage
switchgear using the early "b" contact of the normal power supply
incoming circuit breakers. :;

. »

7 P :

§ The medium voltage switchgear buses are also prov;aed with
undervoltage sensors, which will also initiate tripping of the
normal power supply circuit breaker and close the reserve power
supply circuit breakers on sensing an undervoltage-condition on the
pus. In the case of Class 1lE, 4.16KV medium voltage switchgear
buses, the detection of an undervoltage condition will also
result in an automatic start signal to the emergency diesel
generaior. However, if the automatic bus transfer to the reserve
power supply restores the voltage to the medium voltage Class lE
switchgear buses, the circuit breaker connecting the diesel
generator to the MV switchgear bus will remain open and the
safety related loadés will be powered from the reserve power

supply.

A back-up breaker failure protection scheme is also provided
in the event of the failure of the above protection scheme. On
failure of the fault sensing relay(s), the fault sensing relay(s)
in the generating switchyard relaying scheme will actuate another
lcckout relay which will trip the 161KV ciicuit breakers in the
generating switchyard, thereby isolating the medium voltage switch-
gear from the normal power supply and will initiate the closing
of reserve offsite power supply incoming circuit breakers as
described above. Additionally, in the event that a fast bus
transfer is unsuccessful, a time delayed automatic bus transfer
will be accomplished.

= If this automatic closure of the reserve offsite power supply
incoming civcuit breaker(s) is not accomplished, the 6berator can
manually close the reserve offsite mnower sunnlv incomi%n vircuit
breaker(s). .

PSAR Section ©.3.1.1.4 will be revised as attached to
include the above description.

8B.2.2.4-2
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AC Power S.pply will remain coinected and provide uninter-upted power to
the Plant AC Distribution System through the main power transformer and the
unit station service trai<formers. An electrica) fault cownstream of the
?enorctor circuit brezker will cause tripping of the 151KV circuit breakers
n the generating switchyard, This will result in the loss of the power
supply from the unit station service transformers. Similarly, an event
which trips the turbine or r>ictor concurrent with the loss of CRBRP
Preferred Offsite Power from the generating switchyard will adsc result in
the loss of the powe: Supply from the unit sta;1:a‘ferv1cz trZ?sformers.
“

’ E Pouer suﬁaﬁ‘ and
E
- tesmens, undervoltege sensors at each 13.BKV and &.16KV switchgear bus will &
S initiate the followin : M
: - owingpen s a or
A. Trip the supply circuit breakers from the unit station
service transfurmers,
B. Close the Reserve AC Power Supply circuit breakers from the
two 50 percent capacity reserve station service transformers
by means of a fast dead bus transfer schene.
INSERT 2.
Provision desigh for testihg the tr:d:fer of
power\Detween the um\t station rmers and $he rese ta-
tion sirvice transfo formed dung prolohged
plant shutdown periods uply from the
unit stadion service trahsformers a8 described 1 odel.2e

8.3.1.1.5 120/208 Volt Vital (Uninterruptible) AC Power Svstem

The 120/208 volt Vital (Uninterruptible) AC Power System is a
Class 1E system which is required to supply AC power to the Plant
Protection Systom (PPS) controls, 2larm and indication 2nd other Class 1E
loads for safe shutdown of the plant. The Plant Protection System (PPS),
described in Chapter 7., generates signals to actuate reactor trip, and
performs other supporting functions in the event of an emergency condition.

. The system is divided into three separate 2nd incependent load
groups (Divicions 1, 2 &~d 3), e2ch receiving -‘AC power from a separate
inverter through 2 static trensfer switch., Connections for the 120/208
volt Vital AC Power System are shown in Figure 8.3-2.

The normal source of power for the Vital AC Power Distribution
buses 2re the inverters which are supplied from their 2ssociated cdivision
DC power supplies described in Sectica B.3.Z2.

Each 120/208 volt Vital AC Power System Distribution bus can 21s0
receive power from 2 Class 1E 480 vo'* motor control center which serves as
8 backup power source. Each of the s*ribution buses is connected to this
motor control center through 2 stat.. ' ransfer switch and 480-120/208v AC

~regulating transformer., Ffailure of an inverter or its DC power source 1is

. sensed and the associated distribution bus is transferred automatically by

" the static transfer switch to the backup transformer supplied by the Class
1E 480 voit motor control center. The transfer is accomplished at high
speed and does not degrade the performance of control end instTumentation

loeds.
1 i
0.3.19



INSERT 2
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¥
Primary and backup fault sensing relays have ‘een

provided in the normal power supply (Generator, generating
switchyard, main step-u. transformer and the Unit Station
Service Transformers) and the reserve switchyard to perform
the required protection of the electrical distribution
system.

U

TR 8 e

Each fault sensing relay provided in the normal pouwer
supply will actuate its respective lockout relay on sensing
a fault in the normal power supply. The lockout relay will
trip the normal generating switchyard or CRBRP generator)
power supply incoming circuit breakers on the medium voltage
switchgear including the 4.16XV Class lE switchgear. The
tripping of these circuit breakers will automatically
initiate closing of the reserve offsite power supply (pre-
ferre¢ power) inceming circuit breakers on the mediin
voltage switchgear using the early "b" contact of the normal
power supply incoming circuit breakers.

The medium voltage switchgear busses are also provided with
undervoltace sensors, which will also initiate tripping of the
normal power supply circuit breaker and close the reserve pover
supply circuit breakers on sensing an undervoltace condition on the
pus. In the case of Class 1lE, 4.16KV medium vecltage switchgear
busses, the detection of an undervoltage condition will also
result in an automatic start signal to the emergency diesel
§enerator. Bowever, if the automatic bus transfer to’ the reserve
power supply restores the voltage tc the medium voltaée Class 1E
switchgear busses, the circuit breaker connecting the~diesel
generator to the MV switchgear bus will remain open and the
safety related loads will be powered from the reserve power
supply.
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INSERT 2 (continued)
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A back-up breaker failure protection scheme ies also provided
in the event of the failure of the above protection scheme. On
failure of the fault sensing relay(s), the fault sensing relay
in the generating switchyard relaying scheme will actuate another
lockout relay which will trip the 161KV circuit breakers in the
generating switchyard, thereby isolating the medium voltage switch-
gear from the normal power supply and will initiate the closing
of reserve offsite power supply incoming circuit breakers as
described above. Additionally, in the event that a fast bus
transfer is unsuccessful, a time delayed automatic bus transfer
will be accomplished.

1f this autcomatic closure of the reserve offsite power supply
incoming circuit breaker(s) is not accomplished, the operator can
manually close the reserve offesite nower sumnlv incomin~ circuit
breaker(s).

The CRERP design includes capability to test the transfer of
power supplies among the plant power supply, the normal AC supply
through the generating switchyard, the reserve AC supply through
the reserve switchyard and the onsite standby diesel generator
power supplies.

The sensors that detect the loss of power will é? tested
during plant operation or plant shutdown. &



8.2.2.5 NRC COMMENT

Surveillance of Offsite Circuits i
. ¥
z L
-

Section 5.2.3(5) of IEEE Standard 308-1974 reguires that off-
site power supplies be monitored to the extent that is is
shown to be ready to perform its intended functi.. Descrip-
tion of the monitoring that is to be provided for Clinch Riv~r
offsite power circuits has not been described in the PSAR.
This item will be oursued with the applicant with the results

reported in a supplement to this report.

RESPONSE

The availability of offsite power supplies to class lE buses
is monitored on the Electrical Control Panel in the control
room. In the event the incoming offsite power sourc: has
undervoltage condition or any one of the protective relays
is not reset, the condition will be alarmed on the Electrical
Control Panel located in the Main Contrcol Room to alert the
operator.

In addition, an amber light on the Electrical Control Panel
in the control room indicates that the offsite pnwer supply
line and its breaker are available for transfer of power from
fhe other source if required. i
.

PSAR Section B8.2.2.1 will be revised per Attachment 1.
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ATTACHMENT |

The CRBRP Preferred AC Power Supply consists of two 161KV
transmission Tines in the generating switchyard comnected to the mein power
transformer. In the event of 2 turdine trip when no electrical fault is pre-
sent, the cenerator circuit brezker will open dutomatically and disconnect
the Plant Power Supply. The Plant AC power gistridbutign system will then
be provicec with power by the CRERP Preferred AC Power Supply through the
main power transformer without interruption. . £ .

In the event of non-availability of both the Plant and the CRERP
Preferred AC Power Supplies, the Plant Al distribution syste . will be
transferred t= the Reserve AC Power Supply. This transfer is performed
within 2 peried of € cycles by a fast dead bus trensfer scheme as described
in Section B.E.1.1. Both reserve station service transformers are kept
enery.ed at &1 times during p'rat opuration and are available to the
Plant AC distribution system within 2 few cycles. This assures that the
specified accaptable cesign limics are maintained.

Regulatory Gafide 1.93, Rev. 0 (12/74)

The aweilable off-site AC power sources consist of the CRBRP
Preferred AC Pawer Supply and the Reserve AC Power Supply. Each of these
two supplies provides two connections to the TVA 161KV ¢rid. The two 161KV
grid connectioms to the reserve station service transformers corttitute the
required incdepandent. off-site power sources. In addition, twe 161KV grid
connections to the gener2ting switchyard provide an acded reliability to
off-site power, available through the mein power and the unit station ser-
vice transforasrs.

On-site AC power scurces and on-site DC power sources comply with
the requirements of CRBRP GDC1S for the availability of eleciric power
sources.

ConNtiITion BE TRLSENT

Should an LCOJ pe—wtniacosd on these power sources, the plant's con-
tinued operation will be restricted in accordance with the Regulatory
Guicde 1.83 recommendations.

1EEE Standard 376-1974

The Roserve AC Power Supply provides the two incependent circuits
of the IEEE Std. 308-1874 “preferrec power supply”. It connects the TVA
161KV grid to each of the two 4.16KV Clasg 1E switchgear buses through the’
reserve station service transformers. Fence, the safety-related AC distri-
bution system has two physically separate anc elecirically incependent
sources availabdle from the TVA grid.

The CRBRP Preferred znd the Reserve AC Power Supplies, each has
sufficient capacity to operate the loads applied during & cesign basis
dccident. Both the CRERP Preferred anc the Reserve AC Power Supplies are
availadle during normal cperation (see Section 16.3.9). "

INSERT ‘A’ .
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The availability of offeite power supplies to Class lE buses

N i B

is monitored on the Electrical Control Panel in the control
rocom. In the event the incoming offeite power source has
undervoltage condition or any one of the protective relays

is not reset, the condition will be alarmed on the Electrical

Control Panel to alert the operator.

In 22dition, an amber light on the Electrical Control Panel
in the control room will i dicate that the offsite power supply

line and its breaker are available for transfer of power from

the other source if reguired.

L}



NRC COMMENT
8.2.3.1 =

-

%

The €1inch River design includes provisions for transferring powet between the
plant power supply, the normal ac power supply through the generating switchyard,
the :;serve ac power supply from the reserve switchyard, and the onsite standby
dies@l generator power supply. By letter dated June 1, 1982, the applicant has
implied that the design capability to test the transfer among the above listed
power. supplies during power operation has not been provided in accordance with
GDC 18. It appears that the sensors that detect loss of the plant and normal
power supgl1es. the transfer between the plant and normal supplies, and the
transfer between the plant and onsite power supplies cannot Ee tested during
normal plant operation. The justification for this apparent noncompliance to

GDC 18 will be pursued with the zpplicant an i the results will be reported in
2 supplement to this report.

RESPONSE

The CRERP desien includes capability to test the transfer of power supplies
among the plant power supply, the

normal AC supply through the generating
switchyard, the reserve AC supply

: through the reserve switchyard and the
onsite standby diesel generator power supplies.

The sensors that det:ct the loss of

: power will be tested during plant
operation or plant gpgtggwn.

PSAR Section B8.3.1.1.4 will be revised as attached with response to NRC
comment 8.2.2.4.

LA}

8.2.3.1-\



8.3.1.1 NRC COMMENT

-

ggterconnection Between Redundant Divisions

- oo
g v P

In Section €.3.1.2.1 of the PSAR, the applicant has stated
that "the standby ounsite power supply network has provisicru
to manually cross-connect the 4.16 kv buses of the division

1 and 2 power supplies in case of extreme <mergency." By
letter dated June 1, 1982, the appiicant defined extreme emer-
gency conditions to be loss of offsite power, loss of one
diesel generator, and failure of a critical system load on the
remaining operative diesel generator. It appears that the
failed load, since it has been characterized as critical, is
needed to mitigate the conseguences of some design bases event.

Thus, it appears that the interconnection between division A and B
will be used to meet the redundancy requirement of GDC 17 at the
expense of the independence reguirement of GDC 17. The subject
intercornection does not meet GDC 17. Resolution of this item
will be pursued witb the applii ant and the results of the staff
evaluation will be reported in ~ supplement to this report.

RESPONSE

The Class 1L electrical distribution system consists of three
functionally redundant divisions regarding shutdown capability
as described in Section B.3.1 of the PSAR. Any of tnese three
divisions has the capability to safely shut down the plant.
The Class 1F Divisions 1 and 2 have a provision for manual
Qross-connection as an added conservatism in the system desiaql.
as described in Section 8.3.1.2.1 of the PSAR. This manual
Cross-connection will only be used under &n extreme ;ﬁergency
condition per the criteria for independence as described in
response to Question CS430.5 (see letter of June 1, 1982).

8.301.1-1
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8.3.1.1 (continued) i
—_— 5

»

The postulated emergency also considers multiple ednipment
L failures which is beyond the single failure criteria and
ulso considers loss of all four cffsite power sources and
as such should be considere ' to have a very low probability
to occur. It should be noted that the failed load is not
needed to mitigate the conseguences of any design basis
event. The system design meets all redundancy requirements
of GDC17 witnout the need of a manual cross-connection. It
should also be noted that the design of the manual cross-
connection between Class lE Divisionsl and 2 fully meets
the criteria for independence of Regulatory Guide 1.6.

Response to question CS 430.5 will be revised as

attached:

LA

8.3.1.1.-2
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%) Mechanical end electricael Interlocks have been provided to prgvent an

operastor error Thet would result In perel lel Ing of standby power sources;
4F The clircult breskers used for the cross-connection will normnflv be stored
<« In sepsrate locked dummy compartments.

‘
-
&> .

e
Therefore, there !s no non-complliance with the Reguletory Requirements. PSAR
Section 5.1 wiil be revised to Include the following paragraph:

Provision has been made In the sefety-releted AC distribution system design,
for manue! cross-connection between the 4.16kV switchgear buses of Cless 1E
Divislons 1 end 2. Menua! cross-connection details ere 2s described In
Section B.2.1.2.1 of the PSAR.

L ) The epening ?mwww
wwpwmwiub;wmwﬁfk
Corbiel Rovm Operndor when Theer corewsk
brgadois are maalid s fe Noral comparterss

QCS430.5-2
Amend. 69
May 1982

82-0307



8.3.1.2 NRC COMMENT

Puitable Flectric Interconnections v
<

Yhe terminology "suitable electric interconnections" contained
in criterion 26 of Section 3.1 ¢7 the PSAR is inconsistent
vith terminology contained in GDC 17 (applicant's design
criterion 13). GDC 17 recuires that the onsite electric dis-
tribution system have sufficient independence and redundancy
to perform its safety function assuming a single failure. The
applicant's criterion 26 terminology "suitable electric inter-
connection”™ allows electric interconnection between redundant
distribution systems in violation of the independence require-
ment of GDC 17.

It is the staff poesition that the terminclogy "suitable electric
interconnection" be deleted from criterion 26 of the PSAR. This
item will be pursued with the applicant and the results of the

staff evaluation will be reported in a supplement to this report.

RESPONSE:

The terminology "suitable electric interconnections” as included
in criterion 26 of PSAR Section 3.1 has been used to describe the
electrical connections between the electric power distribution
system eguipment and the loads of the heat transport system.

The terminology has not been used to describe any connections
between redundant Class lE divisions of the electric power dis-
tribution system. However, in order to avoid any inconsistencies
with terminclogy contained in GDC 17, the criterion 26 will be
revised to <dedete "suitable edectrie-interconnectiond"™ as ovur

the attachment. 5
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Criterion 26 - HEAT TRAN £

¥

The heat transport system shal)l be desioned to relfably remove
heat from the reactor and transport the heat to the turbine-generator or
ultimate hcat sinks under 2ll plant conditions including normal operation,
anticinated operational occurrences and postulated accidents. Con-
sideration shall be given to provision of independence and diversity to
provide adequate protection against common mode failures. The system
safety functions shall be to:

(1) Provide sufficient cooling to prevent exceeding specified
acceptable fuel design 1imits during normal operation and
following anticipated operational occurrences, and

(2) Provide sufficient cooling to prevent exceeding specified
acceptable fuel damage 1imits and to maintzin integrity of
the reactor coolant boundary following postulated accidents.

Follewing the 1oss of a flow path, the heat transport system
shall include at le st t. ' independent flow pathi. each capable of per-
forming the safety functions following shutdown. 1) SUITABLE INTERC ommipc Tpo
s

The system shal)l include - . o yleak
detections, isolation and containment cepability 10 acsuré that for onsite
electric power system operation (2ssuming offsite power is not aveilable)
and for offsite electric power system operation (assuming onsite power is
not available) the safety function can be accomplished, assuming a single
failure.

(])This requirement is not intended to preclude twot1oop operation
provided the system safety functions can be appropriately met.

Response:

The primary heat transport system (PHTS) is being designed to
accommodate the therma) transients resulting from the norma1, upset,
emergency (anticipated operational occurrences), and faulted conditions
(postulated accidents) described in Appendix B.

The system will be designed such that 2 normal or upset event
does not adversely affect the useful life of any HTS components.

Following an emergency condition, resumption of operation will
be possitle following repair and re-inspection of the components, except
that the primery coolant pumps (damaged or undamaged) w111:Fa1nta1n

3.1-45 Hend—3
Socr—i5%6-



8.3.1.3 NRC COMMENT

L 4
;odundanc; of the Three Independent lLoad Groups ’
% bt

;ection 8.3.1.1 of the PSAR indicates that three independent
load groups are provided with Load group 1 redundant to load
group 2. No description as to the redundancy of Load group 3
was provided in Chapter 8 of the PSAR. By Letter dated June 1,
1982, the applicant indicated that each of the three load
groups has the capability to shut down the plant safely and
that since not all the loads in Load group 3 are identical or
similar to those in Load group ~ and 2, Load group 3 has not
been identified as redundant "L L. .d groups 1 and 2 in the PSAR.

Even though Load group 3 loads are not identical or similar to
Load groups 1 and 2 it appears thet the three Load groups should
be functionally redundant since i: has been stated that each

has the capability to shut down tine plant safety. Clarification
of this item will be pursued with the applicant and the results
of the staff evaluation will be rejorted in a supplement to this
report.

In addition, Section 8.3.1.2.1 of the PSAR states that the

Class 1E safety related loads are separated into three load
groups such that loss of any one group will not prevent safe
shut-down of the plant. This statement implies that as a
minimum the remaining two load groups are needed to shut down
the plant. This statement contradicts other statements in

the PSAR that imply that only cne load group is needed to shut
dowr the plant. This contradiction will be pursued with the
applicant in coordination with RSB and the results of the

staff evaluation will be reported in a supplement tq this report.

g-3.1.3-1



8.3.1.3 (continued)

' Kl wog' \f,-

g’ SPONSE : ‘

b

£ach of the three load groups of Divisions 1, 2 and 3 has the
capability to shut down the plant safely and as such is
considered functionally redundant.

Only one load group is required to shut down the plant. As
such the loss of any two load groups, including a single
failure condition, will not prevent safe shutdown of the
plant. The PSAR Section 8.3.1.2.1 will be revised (as
attached), to state that only one load group is reguired
to safely shut down the plant.

8.3.1.3-2



{"— INCLUDING, A S/NGE FAILUKRE
8.3.1.2.1 NRC ecul'nor} Guige 1.6, Rev. 0 (3/71) Wb’TlDNJ

T'/D  The CVass IE safety-related lcads are physiczlly and elezsrically

————— S

( separated inty/ threeqloac groups (Divisions 1, 2 ang 2) sugh that loss of
| t prevent safe shutcown of the plant Bttt s e

Each AC 1oad group will have'conneciions to the CRERP Prgferred
power Supply, Reserve Power Supply end & Standby On-site AC Power Scurce.
e Standoy On-site AC Power source will have no automatic connecfion to any
other redundant load group. o

-

FOCTIONALLY REDUNDANT SHUTDOWN

When operating from the Standdy On-site sources, redundant load
groups and the reduncant Standby On-site sources will be indepencent of each
other 2s follows:

2. The Standdby On-site scurce of one Class 1E load group will not
be automatically paralleled with the Standby On-site source of

ahother Ciass 1E load group under normal or emergency con-
ditions.

. No provisions exis: for 2utomatically connecting one Class 1E
lcad group to another Class 1E load group.

¢. No provisions exist for :utomatically transferring loads between
redundant Class 1E powes sources. x

d. Manually connecting redundant load groups together will \
reguire at least onc interlock to prevent &n cperator error
that would parallel such Standby On-site power sources. !

fach Diese] Generator unit consists of cne ciesel engine, one
generator and required accessories.

The Stancby On-site Power Supply network has 2 orovision to
manually cross-connect the 4,.15KV buses of the Division 1 and 2 power
supplies in case of an extreme emergency. This connection will de put into
service through strict acministrative controls and must satisfy the
following prereguisites:

a) Thaere shall Se a2 total loss of off-site power.

b) One of the two redundant diesel generators failec to start
and it is determinec to de inoperzbie.

¢) Critical safety-reiated loa2ds gssociatod with the cperative
diesel generator have failed 2ng become unavailedie.

H If the 2bove prerequisites are met, lo2ds of either recduncant
Division 1 or 2 cin be connected to the ciesel generator of the other divi-
sion for safe shutdown of the plant and to maint2in the plant in 2 safe
shutdown condition, 2

Key 2nd electrical interlocks 2nd administrative controls will bde
provided to ensure:

— -
K owLY ONE LOAD GROUP I< eer 1581

REQUIRED To SHUTbowN THE
PLANT SAFELY,




8.3.1.4

Non-Class 1E Loads Powered from Class 1E System

. &

séction £.3,1.2.14 of the PSAR indicates that Won-Clase 1E
‘ -
ldeds will be connected tc one division of the Class lE system

through an isolation device.

a) The proposed design, for the isolation device, primarily
addressed protection of the Class 1lE system due to worst
case faults in the non-Class 1E system. By letter dated
June 1, 1982 the applicant indicated that faults and failure
modes other than the worst case fault (three phase) have
also been addressed in the design of the isolation system,.
Protective devices have been provided in the design to
clear any fault on the non-Class 1lE system such as phase
to ground, phase to phase, and three phase faults, within
& reasonzble time such that there will be no degradation to
the Class 1E System. A phase to ground fault (which is the
most likely mode of failure) on a non-Class lE circuit will
have no effect on the Class 1E system since the isolation
system includes a 4.16kV/4B0V delta-wye connected trans-
former with the high resistance grounded neutral. The
neutral is grounded through a 55.4 ohm resistor which will
limit the phase to ground fault current to approxamately
5 amperes. The Class 1E 4BOV and 4.16kV circuit‘preakers
will be tripped to clear a ground fault in the c{se that the

affected non-Class 1E breaker fails to trip.




RN ]

b)

-2-

Any phase to phase or three phase fault on the non-Class lE
circuits will be isclated by instantaneous operation of the
affected branch feeder circuit breaker. Back-up protection
is provided by fast operation of the 4B0OV supply'?ircuit
breaker (0.2-0.3 sec clearing time) or by the t.i‘kv unit
substation transformer feeder circuit breaker (0.6-0.7 sec
clearing time). In addition undervoltage sensors are
provided at the input terminals of the 480V supply circuit
breaker. These undervoltage sensors will initiate tripping
of the 4B0V and 4.16kV circuit breakers within five (5)
seconds upon sensing the undervoltage caused by loss of
power or failure of the circuit breakers to clear a fault.
Failure modes such as the Class lE breakers failing to
operate, high voltage being imposed on the output

terminals of the transformer or isolation system and
proposed testing have not been addressed. These items
will be pursued with the applicant and the results of

our evaluation will be included in a supplement to this

report.

The isolation device is to be designed as indicated in the
PSAR so that voltage on the Class lE system buses will not
drop below 70 or 80 percent of nominal given a worst case
fault in the non-Class lE system. With most Class 1E
eguipment designed to operate at not less than 90, percent
of nominal, the staff is concerned that Class 1E pay not
operate at the lower voltage. By letter dated June 1, 1982

the applicant stated:

L3

B2 ) %4-2



oJo

The isolation system is designed so that impedance of the
system is high enough that the worst possible fault (three
phase bolted fault) on the 480V non-Class l1E bus #ill not
degrade the voltage at 4.16kV Class 1E bus below ?he

following levels:

R S E]

(1) When the 4.16kV Class 1E bus is being supplied from
offsite power supply, the voltage at the bus will
not drop below B0 percent of nominal.

«2) When the 4.16kV Class 1E bus is being supplied from
onsite (standby) power supply the voltage at the bus

will not drop below 75 percent.

The minimum voltage levels of B0 and 75 percent of nominal
are chosen to be the same as the allowable minimum voltage
levels during the seguential loading of the 4.16kV Class 1E
bus or during starting of the largest motor after ti... bus

has been fully loaded.

As discussed in a) above, any fault on 480V non-Class 1lE
system will be cleared within five (5) seconds. After the
fault has been cleared the voltage at the 4.16kV bus will
be restored to a minimum of 90 percent of nominal within
two (2) seconds, which will allow all connected loads to

operate continuously.

L |



a)

-4

Voltage drop and its affect, when failure of non-Class 1lE
loads occur at the same time the diesel generator is
sequencing loads, has not been addressed. This item|¥ill be
ppreued with the applicant and the results of the sta¥f
é%aluation will be included in a supplement to this f;port.

RESPONSE

As described in Section 8.3.1.2.14 of the PSAR, the isclatizon

system will consist of a 4.16kV circuit breaker, a 4.16kV/480V
high impedance transformer and a 4ROV circuit breaver, as ehown
in Figure 8.3-3 of the PSAR. The transformer and both breakers

will be gualified as Class 1lE eguipment.

Normally a fault in the non-Class 1lE system will be cleared

by the non-Class 1lE feeder circuit breakers. However, if these
breakers fail to operate, the back-up prctection will be pro-
vided first by the 4B0V Class lE circuit breaker and then by
the 4.16kV Class 1E circuit breaker. The system design is such
that a single failure will not prevent t*= isolation of the

faulted non-Class lE system from the Class lE system. The

failure of both Class 1F circuit br- 'rs to trip (event beyond
the single failure requirement) unde:r . fault in the non-Class
1E system may result in the loss of Class 1E Division 3 power
ihpply depending on the magnitude of the fault on the non-Classe
1E system. However, either of the Class 1E Divisions 1 and 2

will adeguately provide the capability to shut down the plant
safely.

8. 3.1.‘-4



Any fault with the Class lE transformer of the isolation system,

resulting in high vcltage being imposed on the output;xetminals
= . ¥
qs the transformer or isolation system will be detectkd and

éaeared by the 4.16kV Class lE circuit breaker.

The egquipment will be tested at manufacturer's facility prior

to delivery. 1Initial preoperational tests will be performed
with the components installed and connected to demonstrate

that the equipment operates within design limits and that the
system meets its performance specifications. Periodic tests
will be performed at regular intervales to verify the performance
and condition of the protective eguipment and system. For

more details, refer to Section 8.3.1.1.2 of the PSAR. The
design of the protective system will ensure that the prot ctive
relays and devices are testable during normal power operation

and during refueling periods.

The high impedance transformer will be subject to a short-
circuit withstand test in the manufacturer's facility to verify
the transformer current limiting capability, as described in

response to guestion CS430.15.

b) During sequential loading of the Division 3 diesel
" generator, all the Class 1lE loads, including both
4.16KV/4B0V transformers, will be sequenced first.
The non-Class 1E loads will be connected by closi;:g of
the 480 volt Class IE breaker after all Class 1E loads
have been connected. The 4.16KV bus voltage and fre-

quency would have been restored and stabilized to the

803-104’5
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nominal values prior to connecting of non-Class 1E loads. The

isolation system will be designed so that any fault
in the non-Class lE system during or after the seguentia.
loading will not degrade 4.16kV bus voltage and fféquency

below the levels described in response to questiob

CS430.15.



£.3.3.1.1 NRC COMMENT

Environmental Qualification of Cables ard Terminations

?
Sectzon 8.3.1.4 of the PSAR states that environmental»type

fist will be performed on cables and terminations that are
regquired to function in a hostile environment. This statement
imp.ies that cables or terminations that are not reguired to
function in a hostile environment will not be environmentally
gualified and may not be in compliance with IEEE Standard
323-1974. By letter dated June 1, 1982, the applicant pro-
vided the following corrected statement: environm.ntal type
test will be performed on all cables and terminations for their

expected environment. Pending documentation of this corrected

statement, we conclude that there is reezsonable assurance that

cables and terminations will be designated to be environmentally

gualified and is, therefore, acceptable.

RESPONEE

Updated Section 8.3.1.4 as provided with the response to guestion
CS 430.9 will be included in the revised PSAR.

8.3.3.1.1 - 1 .



8.3.3.3 NRC COMMENT

"R

E R

Independence - (Campliance With General Design Criterion (GDC) 17

a. Physical Independence of Cables

Section 8.3.1.2.14 of the PSAR indicates that physical separation of
circuits and equipment comprising or associated with the Class 1E
power system, Class 1E protection systems and Class 1E equipment,
will be in accordance with criteria set forth in paragraph 8.3.1.4

of the PSAR. Separation criteria described in Sections 8.3.1.2.14
and 8.3.1.4 of the PSAR was not clear and @id not meet the guide-
lines of IEEF Standard 384 and Regulatory Guide 1.75. For example,
the PSAR indicated that non-Class 1E cables in panels will be
separated from Class 1E cables so that they will not provide a o=
bustion path between different divisions. Section 5.6.5 of TEEE
Standard 384-1974 states that nun-Class 1E cables shall be separated
by six inches or a barrier. In gen-ral, no criteria has been describ-
ed for separation of Class lE and non—"lass lE cables. Other
examples include: {1) no criteria for separation between cables
trays and conduits of another division, (2) confusing criteria for the
separation of the third division (the design indicates, there are three
divisions but only two redundant divisions. Separation criteria
refers to the two redundant divisions in many cases versvs the three
divisions), (3) confusing definition for associated ca .es, (4) no
criteria for separation between associated cables and nc rClass 1E
cables, and (5) no criteria before and after an isclatian device.

[____*77,,, Bl v L T S .2 5 = _1



8.3.3.3 (continued)

I SR

By 1. tter dated Jwe 1, 1982, the applicant stated that t:h{.qantim
design criteria for Clinch River is fully consistent with the guide-
lines set forth in IEEE Standard 384-1974 and Regulatory Guide 1.75
(Revision 2). In addition, the applicant provided a revised PSAR
Section 8.3.1.4 (item F) to clarify each of the above described
examples of noncampliance. Based on a review of the information (-
tained in the revised PSAR, the following items remain as concerns:
(1) Adequacy of metal conduit or steel wire ducts as barriers inside
panels, (2) routing of mon-Class lE cables in the same raceway with
Class 1E cables, (3) location of a referenced Attachment I, and

(4) RG 1.75 requirement that associated non-Class 1lE circuits meet all
requirements of Class lE circuits. These concerns will be pursued
with the applicant ané the results of the staff evaluation will be

reported in a supplement to this report.

RESPONEE::

1.

PSAR Section B.3.1.4 (iten F) o rrently includes the design that
metal conduits, fire barriers or steel wire ducts may be used in
addition to the Regulatory Guide 1.75 spacial separation requirement
of six (6) inches., Where used, this design will be more conservative
than the use of wires with only six (6) inches of spacial separation
as required by Regulatory Guide 1.75.

Routing of non~Class 1E cables will not be in the same raceway with
(lass 1E cables. This is identified in Section 8.3.1.4, paragraph E

8.3.3.3-2



8.3.3.3 (continued)

4.

AP e

p It

of the revised PSAR pages included in response to Question CS 430.10

Attachment 1 identified in the response to Question CS 430.10 consists
of the revised PSAk pages for Section 8.3.1.4 of the PSAR.

The requirements on electrical cables are identified in Section B8.3.1.4,
paragraphs B and C of the revised PSAR pages transmitted in respanse to
Question CS 430.10. These requirements apply to all cables (Class 1E,
associated and non-Class 1E) and are consistent with the cuidelines of
Reg. Guide 1.75.
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h)

f)

J)

k)

1)
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Page 11 of 19

Containment Isoclation System (CIS Logic Traim Actuation wiring ¢
routed through two independent conduits. One conduit contains
wiring from only one CIS Log‘¢c Train. No intermixing of CIS Logic
trains within a concuit §s5 permitted. CIS Logic Train I wiring is
routed from CIS Logic Penel | to CIS Breaker ] in the Intermediate
Builaing. CIS Logic Trafn 2 is routed from CIS Logic Panel 2 to
CIS Creaker 2 in the Intermediate Building . v

>
The wiring from a PPS buffered output which 1s used. for a non-PPS
purpose may be included in & PPS rack. The PPS wiring s
separated from the non-PPS wiring. The amount of separation is
defined on an individual case basis; however, 1t is designed to
meet the requirements of JEEE Std. 382sand Regulatory Guide 1.75.
Contzinment Isolation Valve actuatien wi:ling (for either
menually or sutomatically inftiated actuation) to the Inside
Contzinment and the Outside Cont2inment Isolation Valves are
separated as Division 1 and Division 2 cabling, respectively.

Rigid, metallic, completely enclosed and unventad raceways arre
considered acceptable for any of the above applications as the,
dre equivalent to rigid metal conduit, as defined in JEEE Std. 100
and NFPA 70.

The physical separation between PPS conduits, containment penetra-
tfons, or panels 1s 1n accordance with JEEE Std., 384-1874 and
Reguiatory Guide 1.75 to provide assurance that a credidle single
event cannot simultaneously degrade redundant protection channels
or shutdown systems,

The Primary Steam Generator Auxiliary Heszt Removal System (SGAHRS)
channels énd logic outputs are trezted and separated 2s Primary
PPS signals. The primary SGAHRS logic output is kapt separated
from the Secondary SGAHRS logic output channels. The Secondary
SGAHRS channels and logic outputs are trested and separated as
Secondary PPS signals. The Secondary SGAHRS Tegic output 1s kept
separated from Primary PPS, CIS and non-PPS outputs. Redundant
SGAHRS Togic train outputs are separated from each other. The
manual trip and reset inputs to each SGAHRS divisional latch logic
4= routed and separated 2s redundant PPS signals separated from
t:e au:omatic SGAHRS logic outputs and all cther PPS and non-PPS
channels.

F. Lables Within Control Board and Other P2nels SEE INSERT

thin contrgf boards and ofher pihels. haphtiesses of diffepbnt

divisiong are providpl with a minipim of & inches free 2ir separation.

b ed . Melal Lghcuit, fire barplers, ¢

Do -iits it ettt o rs to majhtain independenge withou

edd A stion/over that requifed by Reguletory/Guide 1.75.
Nop ring not pernessed togethpt with Class 1E fable aad 2
4 . . L TRATATED . wnd didE . o &
» ‘ 4 ) m

ﬁ?"m TRV ‘,afu.z( o Clofe 1 £ 00 aiiocalis!

rFe e - L

et o ,;/h-d-o ad pv Lo m Amend 63

Dec. 1961

A2y

o

€ 333-4



INSERT 3

F. Cables Within Control Board énd Other Panels

»

LR

Within control boards and other panels, harnesses of different
divsions are provided with a minimum of six (6) inches free air separation.
The~design of some control boards or parels 2lso includes the use of metal
conduits, fire barriers or steel wire ducts in addition to the six (6) inches
air separation. Where used, this design will be more conservative than the
use of wires with only six (6) inches of spacial separation as required by
Regulatory Guide 1.75. Non-Class 1E viring is not harnessed together with
Class 1E cebles. Non-Cless 1E wiring is separated from Class 1 or
associated Class 1 wiring in a2 similar manner as between different
divisions 2s described above.



R.3.3.3 ¢ NRC COMMENT
- e ‘ e i———

g_@g Break Protection

Pt

séparaticm of Class 1E raceways from high energy pipelines as defined in
the PSAR is to be greater than 15 feet or less than 15 feet if the pipe is
suitably restrained so as not to whip and strike the raceway. Current
regulat~ry guidelines require that the Class 1E raceway be protected so
that pipe whip missiles, jet impingement or envirammental effects of the
pipe break will not cause failure of the Class 1E raceway. Fifteen feet
of space is not considered adequate proutection.

By letter dated June 1, 1982, the applicant stated that any damage to

cable trays caused by pipe whip, missiles, jet impingement, or environmental
e“fect will be limited to the same safety divieion to which the pipe

besongs. The two other divisions, each capable of shutting down the plant,
will remain unaffected by the pipe break. Thus, the staf{ concludes that
the final design will meet the guidelines of sections 4.1 and 4.2 of IEEE
Standard 308-1974 and sections 4.1 and 4.4 of IEEE Standard 384-1974, the
independence requirement of GDC 17, and is, therefore, acoceptable with one
exception., Section 8.3.1.4 states in contradiction to the above statement
that "Under no circumstances do safety-related raceriays run less than fifteen
feet from high-energy pipelines of the opposite safety system." Our
original concern, fifteen feet of space is not considered adeguate protection,
remaine ac a concern. This concern ic add.essed in Section 3.6.1 of this
report.

RESPONSE :

The respanse to Question CS430.13 stated that; "Additional protection will
be provided against any single Class 1E Division cable tray damage due to
highmexgypd.pemipm'ssil'esby restraint of high energy pipe lines in the




8.3.3.3 ¢ (continued)
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vicinity of Class 1E raceways. The design of restraints and/or barriexs will
be determined by analysis to meet BTP APCSE 3-1, rather than the arbitrary
15 foot distance."

The PSAR, Section 8.3.1.4 will be revised as shown on the attached mark-up.
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PPPUISEN u;‘aﬂ F2<:
In Non-Hazard Zones, ¢ minimum horizonta)l clear :u:{ three
feet is maintained detween cable trays of ¢ifferant givisionsé 1f @ horie
zontal cleazrance of Ins then three feet is unavoidable, a fire Darrier omua
is proviced between the civiuonsunb-".‘ (

Vertical stacking of cable trays of different ¢1v1sion$ is avol td

> wherever possible, Uhcn cable trays of different divisions are stacked

. vertically, & minimum clear space of fiveJot is proviges betwedn the
/-2',.

fvist s - 744 vy
gesie A7 ok AR g X ek 4 A1

In fire hazard zones, Class 1E conduits, trays, wireways or
racewiys of only one safety division are routed. This division is suitadly
protected by fire darriers and fire protection systems to mitigate the
effects of fire in this zone on the safety function of the other ufoty
groups.

tau'lpment?murd Zone (Pipe Bresk Hazard Zone)

To the extent practical, Class 1E cadbles are routed inm areas
remote from high energy piping or areas of potential sodium fires; 1f una-
voidatle, the fol'lowing precautions are taken:

bhd"})

é) ﬂaceuay qr! ne

2 high-energy pipe- ‘ -

1 S 0 as not to whir , Rt

and strike the\raceway. 18\ spacing applies Yegardless of

whether ihe high energy pipelixe s 2 sifety sy\tem or non-safety ’NS€R7
system pipeline.\ The exceptiom\to this considerytion s the 5 o
scceptabiiity of Z\e mechanical {lure of one s& ety system K
ganaging the cableghat provides Yervice to comporfgnts/systems of
the mechanica] syst& that has failed.

AT A rioite |

b) Redundant Class 1f cﬂr:xnts are routec or protected such that 2
postulated event in one system and ¢ivision cannot preclude th
cperation of the other redundant system or division.

¢) In a!1 arecs of the plant, the separition between redundant
1E cadle raceways takes into consideration the presence of
rctatin? equipment, monoraiis and eguipment removal paths and the
possibility that heavy equipment could be 11fted and dropped and
possitly czuse failure of two raceway channels., Where this is
the case, the minimum separation 13 such as *o preclude this
possibil‘ty.

d) In general, Class 1E electrical distribution egquipment (e.g.,
3 switchgear, motor control centers, etc.) 1s not located in areas
“ where high energy pipiry or other similar nazards are located.

8.3-38
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INSERT 5

OGERP has three (3) Class 1E Divisions with caomplete physical separation

between divisions. MAny damage to cable trays caused by pipe wbip missiles,
2 jet impingament, or envirommental effect will be limited to the same safety
. @ivision to vhich the pipe belongs, and the two >ther divisiong capable of
¢ gafely shutting down the plant will remain wmaffected.

BAditiona]l protection will be provided ageinct any single Class 1E Division

cable tray damage due to high energy pipe whip misslies by restraint of hich

energy pipe lines in the vicinity of Class 1E racewaye. The design of

;estraint.s and/or barriere will be determined by analysic to meet BT APCSE
a e g oo



8.3.3.3 NRC COMMENT

On Class lE Circuits -

e)» Associated Circuit Compliance With All Requiremenéé Placed
L 4
$

-

séction 8.3.1.2.14 of the PSAR states that associated circuits will
be installed in accordance with the reguirements placed on Class
1E circuits such as separation from non-Class lE cables, cable
derating, environmental gualification, flame retardance, splicing
restrictions and raceway fill limitations. Based on this PSAR
statement, it appears that associated circuits may meet only the
requirements listed. Items not listed such as protection from
design basis events, guality assurance, and seismic gualification
of the associated circuit from and including its supply breaker

to and including the actuated e pment, are of concern. 1In
accordance with position C.4 of Regulator Guide 1.75, it is the
staff position that associated circuits meet all reguirements
placed on Class lE circuits. This item will be pursued with the
applicant and the results of the staff evaluation will be reported
in a supplement to this report.

RESPONSE:

The associated circuits will be installed in accordance with the
regquirements for physical and electrical separation of Class lE
cables as described in Section B8.3.1.4 of the PSAR and response
to guestion CS430.10. The Section 8.3.1.2.14 (item £) of the
PCAR will be revised as per the attachment.
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¢, The fsolation syste" will be adle to eccest #ny single com.
ponent failure concu rent with the wores fault on the
Non-Class 1E 4BOV bus ““~"iv unacce~ (Ble consen 2nce .
(This does not incluge shert ¢ ui  m the & L6KV por.
tion of the fsclatior system since v. . ‘s considered an
sxtension of the Class IE bus).

f. Undervoitage sensing will be provices on the 480V side of the
transformer. Its function will te to fsclate the Non-Class
1E Toacs 1f an ungervoltage concition, caused by & fault on &
Non-Class IE load, exists on the &8OV bus, — AL

The system ‘s designed to teep the number g
L0 & Dare minimum, The essociated circuits as gefd
IEEE Sto. 3B&-1874 are installed | $
pn Class 1E ¢ircuito e v e

essociated circuits
¢ n paragraph 4.5 of

g YS€s #no testing of afior‘ataed
circuits will oe performes fn accorcance with peragrapns £.5(3), 4.6.2 and
§.1.1.2 of 1EEE Sto. 386-1574, The catle installation design pronidits She
use of cable spicing insice the cadble tray or comguit racewey system.

The physical fdentificetion of Class 1f equipment, cables ang
Fécewdy systems are describec in Section £.3.1.5.

The design provides two seperate cable scresding rooms, one 2bove
the Control Room anc one delow 1t. The cesign does not pe~mit location of
dny high snergy equipment in the cadle sprescing rooms as recydred by IEEE
Stg. 2B4.1874., The criteria for routing of circuits in the cable sprescing
rooms is given in Section B.3.1.4. " i

The Divisions 1, 2 eng 3 Class If Stencdy Diese) Gemerztor units
are descrided in Seciion B.3.1.1.i. The giese! generator unils and 288~
clated auriliaries ano control ecuipment are locetes in seperate Setsmic
Category | structures heving independent ventilating systems. The prysici
separation of circuits related to recuncent Stancby Diesel Generztors ere
routed in accorsance with the criteriz specifies in Section 8.3.1.4.

The Non-Class 1E en¢ Cless 1E DC batteries enc related uninterrup-
tible power supply (UPS) ecuipment are gescribed in Section 2.3.2. OC
battlery anc essociated UPS eguipment of eech safety Civision s separatec
from equipment of the other safety givision by reinforces concrete walls.
The Class 1E batteries and UPS ecuipment are locates in Setsmic Category !
structures, The physical separation of circuits relétes 1o e2Ch separate
givision of batteries ang UPS system 15 in accorgance witn the criteria
gdescribec in Section B.3.1.4,

8.3.31

£33.2-9



8.3.3.3 ¢ NRC COMMENT

-
-

g@gsical Separation of Class lE Eguipment

P I

It is the staff position that Class lE equipment that supply
power to different load groups should be located in separate
rooms of a seismic Category I building. Based on information
in the PSAR, the staff can conclude that each diesel generator
will be located in a separate room and that two of the three
4.16kv Class lF switchgear busses will be located in separate
rooms. The separation of the remaining Class lE eguipment is
not clear. This item will be pursued with the applicant and
the results of the staff evaluation will be reported in a
supplement to this report.

RESPONSE~-

All Class lE eguipment including the diesel generators,
4.16 kv switchgear, unit substations, motor control centers,
control room panels, etc. are located inside seismic Category 1I
ouildings. Each division of Class lE eguipment of Divisions 1,
2, and 3 are located in separate rooms which are scparated by a
minimum of 3 hours rated fire barriers. For the purposes of
equipment location and raceway system, all three Class lE
divisions are considered redundant and meet the physical and
electrical separation design criteria set forth in IEEE Standard
3B4~-)974 and Regulatory Guide 1.75 and as desribed in Section
8.3.1.4 of the PSAR.

8.3.3.3-10



2
.
=

F

8.3;1.2.4 NRC Reculatory Guide 1.29, Rev. 3 (©/7B)

The Class “E Electric Systems, including the auxiliary systems for
the Onsite E1.zi7ic Power Supplies, that provide the Class 1E electric
power needed for functioning of nuclear safety related eguipment are
designated as Seismic Category 1.

: %

A11 electric devices and circuitry involved in genersing signals

that initiate protective action are designed as Class iE. -

e o S e S VS R SV PP PO PP S

B R ’Zﬁu’!§‘5{‘2'1’ 4-

Those portions of structures, systems or components whose con-
tinved function is not required but whose failure could reduce the func-
tioning of any nuclesar safety related equipment to an unacceptable safety
Tevel will be designed and constructed so that the SSE would not cause such
& failure.

Seismic Category I design requirements will extend to the first
seismic restraint beyond the defined boundaries. Those portions of struce
tures, systems, or components which form interfaces between Seismic
Category I and non-Seismic Category I features will be designed to Seismic
Category ] requirements.

For seismic design classifications, refer to Section 3.2.1.

8.3.1.2.5 NRC Regulatory Guide 1.30, Rev. 0 (8/72)

The Quality Assurance reguirements for the instz)lation, inspec-
tion and testing of instrumentation and electrical eguipment during the
plent construction, are those included in ANSI N&5.2.4 supplemented by
Regulr" . ' Guide 1.30 as follows:

ANST N45.2.4 will be used in conjunction with ANSI N&S,2-19877.

ANSI N45.2.4 requ’rements will be considered applicable for the
fnstallation, inspection and testing of instrumentation and electric equip-
ment during the plant operation.

8.3.1.2.6 NRC Reoulatory Guide 1.32, Rev. ¢ (2/77)

The electrical separation and independence of redundant (Divisons
1 and 2) and Division 3 Stendby AC Power Supplies conform to IEEE Stancard
308-1974 supplemented by Regulatory Guide 1.32 25 follows:

Electrice] independence between redundant Standby AC Power
Supplies will be in accordance with Regulatory Guide 1.6 as
described in Section B.3.1.2.1.

Physical independence between redundant Standby AC Power Supplies
will be in accordance with JEEE Standard 384-1974 supplemented by
Regulatory Guide 1.75 as described in Section B.3.1.2.14.

B ]
PN S-S
E.3-26
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All Class lE eguipment including the diesel generators,
4.16XV Switchgear, Unit Substation, Motor Control Centers, Control
Room Panels, etc. are located inside Seismic Category I buildings
and are designed as Seismic Category 1I.

21l non-safety-related equipment located in Seismic Category
1 buildings are designed to maintain structural integrity under a
Seismic event and will not become missiles.
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C. Receway Fill

Caple tray fi11 will de limited such that the summation of the
crosssectional aress of cadles in 2 tray section will in genera) de not
more than 40% of the usable cross-sectional sres of that tray section.

BAL

Conduits will be ¢ized for ¢ maxtmum percent f111 of the inside
:rto g' the concuit 1n accordance with NFPA 70 "Nationa! Electrical Code”
re. 346.

0. Sealing Racewey Blockouts and wWall ang Floor Penetrations

Fire stops will be installed for cable trays wherever the cables
pass through fire walls and floors other than the Reactor Containment
vessel, Cedble and cavle tray penetrations of fire barriers are sezled to
provige protection at least esuivalent to that reguired of the fire
berrier. Penetrations are gualifieo to meet the reguirements af ASTM
E-119, and I1EEE Std. 633-1978. The actual fire ratings cf stops and
penetrations is determined by the fire hazards analyviis.

Fire stops, fire barriers, and air seels will be constructed of
mastic type materigls or elastomer modular construction materials qualified
in accordence with JEEE Sta. 634 end AST™ E-119. Fire stop/seal material will
be compatidble with insulation ang congductor materials and will be shock,
vibration, seismic, ang rzoiation resistant in accorgance with the arez(s)
penetrated,

E. Physical Seperation [riteria for Cables of Class 1f Systems

The separation gesign description for raceways, Class 1E circuitry
and associated cabling given below incorporates the requirements of JEEE
Std. 384-1874, Regulatory Guize 1.6 ano NRC Regulatory Guide 1.75.

Load groups, cables, and raceways of 2 safety-related system will
be separated from loed grouds, cadles, or raceways of other safety-releted
groups in accorgance with the separation criteria gescribed herein, This
separation criteria will preclude a single failure within the safety-
related system fron preventing proper protective action st the system level
when required. Raceways 2no cables will be classifiea Dy separation
groups, namely Class 1E Division ), Class 1E Division 2, Class 1 Division
3, and Plant Protection System.

—

i

Each dinaion

Cedles designated in each division will be run in racewsys sepsrited
from cadles designated in otner ¢ivisions and from Non-Class 1E caoles.
hssocieted cebles w111 pe seperates as 1f they were Class IE pursuent to
the Class 1T oivision associated with these cables.

hmend €3
Dez. .981

o Uacoll pppmet

? Divieime I,Z“am.(_ . TP .

WMDW
MUmUm 8 3 Aowne Bt fre barres.
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£.3.3.3 NRC COMMENT

hl Conduits as Fire Barriers
g -

14

-
Séction 8.3 1.1.2.1 of the PSAR states that "Cables rf the
division 3 power supply are separated from cables of the re-
maining Class lE plant ac power supplies by routing them in
conduits or cable trays in separate fire hazard areas". Based

on this statement it appears that conduits will be used as a fire
barrier for protecting division 3 cables. Clarification of this
use of conduits will be pursued with the applicant arnd the results
of our evaluation will be reported in a supplement to this report.

RESPONSE:

The conduits are not used as a fire barrier for protecting division
3 cables. The conduits and cable trays are used as raceways for
routing of Class 1lE divisiun 3 cables. The cables and raceways

cf the Class 1E division 3 power supply are separated from other
Class 1E divisions in accordance with the criteria described in

the Section 8.3.1.4 of the PSAR and response to guestion €S$430.10,
forwarded by letter of June 1, 1982.

€ 3.3:3-11



8.3.3.3 NRC COMMENT

i) Protection of Class lE Cables from Rotating or Dropped Equipment

b " -

Separation between redundant raveways as defined in the PSAR takes
into consideration the presence of rotating eguipment, monorails,
and egquipm-nt removal paths and the possibility that heavy egquipment
could be lifted and dropped and possibly cause failure of two race-
way channels. The PSAR states that the minimum separation between
two raceway channels at Clinch River will be such as to preclude
failure of both channels. Current regulatory guidelines, however,
regquires protection of each raceway as well as separation so that
the dropped eguipm:nt will not cause failure of either raceway.

An alternative to protection may '- a design that provides an
additional two indepzndent systems each capable of shutting down
the reactor ¢nd separated such that neither will pe affected by

the "dropped equipment" or failure of rotating eguipment.

By letter dated June 1, 1982, the applicant indicated that rov

of safety~-related raceways will be such that any dropped e.

will not result in a failure of any safety-related raceway

staff concludz:s that safety related raceways will be protectua

from droppped eguipment, meets review guidzlines, and is acceptable.

Also, by letter dated June 1, 1982, the Applicant stated that the
safety system design includes three divisions each capable of
shutting down the reactor and each located such that failure of
rotating egquipment will not cause fa.'lure of more than one safety
division. This statement is unclear as to the rotating eguipment
that has failed. Clarifications will be pursued with the applicant
and in coordinstion with ASB the results will be reported in a
supplement to this report.

RESPONSE:

The terminology "rotating eguipment"™ contained in response to




e

8.3.3.3 NRC COMMENT (Continued)

question CS430.14 (See Letter dated June 1, 1982) 1ncIndes motors,
diesel generator‘ fans related to the same Class 1E division as
the cables affected by the failure of rotating egquipment. The
failure of these rotating eguipment may cause failure of only

one Class 1lE division. The remaining two Class 1E load groups
which are individually capable to safety shutdown the plant

will not be affected.

All non-safety related eguipment located in Seismic Category
I buildings are designed to maintairn structural integrity under a
Seismic event and will not become missiles.

8.3.3.3-13
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8.3.3.5.1 NRC_COMENT

£ Ty

Teeting of Circuit Breakers
.,
Section B.3.1.1.2 of the PSAR (under the subheading "Testing and Inspection")

implies that when 4.16 kv and 480 V switchgear circuit breakers are being
tested, their capability to respond to a bona fide signa]l Jd.ring operation
has not been maintained in accordance with guidelines of Sectiaon 5 of IEEE
Standard 338-1977. By lztter dated June 1, 1982, the applicant has further
implied that the subject breakers are not designed in accordance with the
guidelines of Section 5 of IEEE Standard 338-1977, tu be functionally tested
during operation of the nuclear power generating station. Justification for
noncompiiance will be pursued with the applicant and the results of the
staff evaluation will be reported in a supplement to this report.

RESPONSE

The Class 1L electrical distribution system consists of “hree functionally
redundant safety divisions, as described in Section 8.3.1 of the PSAR, any
of which has the capability to safely shutcown the plant.

Circuit breakers of each of the three safety divisions are designed to be

testable during plant operation as well as during plant shutdown.
The testing will dumonstrate the

,,,ﬂ,l 3, 2 5 e ] - 4



8.3.3.5.1 (continued)
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full functional capability of the equipment wnder test. The eguipment being
tested will not cause a loss of independence between redundar‘ chamnels or
load groups. As such, there is sufficient reduncancy within the system to
provide all necessary functions during testing, even when degraded by &
single random failure.



B.3.3.4 KEC Comment

Compliance With the Guidelines of NUREG-0737, "Clarification of IMI
mxmmnsmm. v

Two 1!1 items relating to GDC 17 are identified in NDREG—0737. These
itewq are 11.E.3.1, Emergency Power Supply for Pressutizer Heaters,
and 11.G.1, Emergency Power for Pressurizer Equipment. The
background, the NUREG position, und clarification of the positions are
included in the NUREG report.

This item will be pursueé with the applicant and the results reported
in a supplemcnt to this report.

Response

The CRBRP's evaluzction and tesclution of TMI Action Plan Reguirements
are contained in Appendix H of the PSAR.

specific information concerning items I1I.E.3.1 and 11.G.1 are included
in Appendix H.




