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Washington Public Power Supply System
P.0.Box968 3000 GeorgeWashingtonWay Richland, Washington99352 (509)372-5000

September 22, 1982
G02-82-800

Docket No. 50-397

Mr. A. Schwencer, Chief

Licensing Branch No. 2

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
FINAL SAFETY ANALYSIS REPORT
SECTION 8.3 CORRECTIONS

Amendment 23 of the WNP-2 FSAR provided a revision to Section 8.3 in
May, 1982. In subsequent meetings between Supply System personnel and
the NRC, it has been noted that typograph1ca] errors in the text and
figures exist and some clarification is required. The attached Amend-
ment 23 marked-up pages are provided to correct those errors and provide
clarification. The Supply System does not consider these corrections
and clarifications to represent changes in the WNP-2 separation criteria
as discussed in previous meetings and communications. The next FSAR
amendment will be revised to include these corrections.

Should you have any quest1ons with regard to these corrections, please
contact Mr. R. M. Nelson, Manager, WNP-2 Project Licensing.

Very truly yours,

/455§2§;§Se«~
G. D. Bouchey ﬁa ) o //60

Manager, Nuclear Safety and .Licensing

'§5<>c> [

PLP/ jca
Attachment (60 Copies Provided)

cc: R Auluck - NRC
WS Chin - BPA
R Feil - NRC Site
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. wWNP-2 AMENDMENT NO. 23
\ February 1982

8.3 ONSITE POWER SYSTEMS

8.3.1 AC POWER SYSTEMS
8.3.1.1 Description

Principal elements of the WNP-2 auxiliary AC electrical
systems are illustrated in Figures 8.1-9a through 8.1-94.
Pour (4) auxiliary transformers are provided.

Normal auxiliary power is provided by two (2) normal auxiliary
transformers fed from the main generator 25 kV isolated phase
bus. The startup transformer is connected to the BPA 230 kV
H. J. Ashe Switchyard. These auxiliary systems each have the
capacity to carry the full plant auxiliary load. A backup
transformer is provided to supply all Division 1 and 2 plant
ESF loads. This transformer is supplied from the BPA Benton
Switchyard via a 115 kV line to the plant. The transformer
steps down the 115 kV supply. to 4.16 kV and is connected by
cables through circuit breakers to the 4.16 kV Class 1E
switchgear buses SM~7 and SM-8.

L}

8.3.1.1.1 4.16 kV and 6.9 kV Distribution System

The auxiliary transformers step down the available voltage as
required to supply the 4.16 kV and 6.9 kV auxiliary switchgear
buses. During normal operation, all load is carried by the
normal auxiliary transformers. The startup transformer is
used while the 25 kV main generator is being started and
synchronized with the system. When this is acomplished, all
auxiliary load is transferred (live load transfer) to the nor-
mal auxiliary transformers. The startup transformer remains
energized from the 230 kV offsite powerline to permit the
auxiliary load to be automatically transferred back to it if
power from either normal auxiliary transformer is lost. It is

possible to operate the plant with auxiliary loads. carried by
the startup transformer.

C

The 4.16 kV non-Class 1E switchgear buses SM-1, SM~2, and SM-3
are fed from the secondary windings of the dual secondary
winding normal auxiliary transformer (TR-N1) or from the 4.16
kv "Y" winding of the dual secondary winding startup trans-
former (TR-S). These buses supply the large non-Class 1E
auxiliary motors and substations, and the Class 1E switchgear
buses SM-4, SM-7, and SM-8.
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"The 6.9 kV non-Class 1E switchgear buses are fed from the )
single secondary winding normal auxiliary transformer (TR-N2)
or from the 6.9 kV "X" winding of the dual secondary winding
startup transformer (TR-S). These buses supply the non-Class
1E reactor recirculation pumps, cooling tower substations and
auxiliary substations. “

The 6.9 kV and 4.16 kV auxiiary switchgear buses are arranged
for distribution of power through a switchgear assembly of air
circuit breakers. The switchgear is of metal-clad, indoor

. design and has 3-~pole air circuit breakers (draw-out type)
with stored energy mechanisms fed from the plant DC systems.

Normal source power failure is detected by relays in the unit
trip protective .system and by undervoltage relays. Automatic
transfer facilities are provided so that failure of normal
supply causes immediate tripping of the normal supply circuit
breakers and simultaneous closing of the startup transformer
supply circuit breakers. The startup transformer circuit
breakers are interlocked, to close only after the normal source

circuit cureuit breakers have opened, thus preventing closing into a

fault; this provides virtually continuous feed to the Class 1E
and non-Class 1E switchgear buses of all divisions.

Upon loss of both normal and startup sources, or if the start-
up source is lost when the main generator is out of service,
the tie breakers between the 4.16 kV Class 1E and the 4.16 kV
non-Class 18 switchgear buses are automatically opened,

thereby shedding all loads supplied via the 4.16 kV non-class'i

1E buses. The 4.16 kV Class 1E bus undervoltage signals cause
trip of all 4.16 kV feeder breakers except those .breakers
supplying 480 V substations. The Division 1 and 2 4.16 kV
Class 1E buses (SM-7,8) are then automatically transferred to

the 115/4.16 kV backup transformer for supply of load. 1In the-

event this source is also unavailable, these buses would be
automatically transferred to the onsite standby sources

(Division 1 and 2 diesel generators). Reapplication of load
is'on a time priority basis. The loading sequence for buses

SM-7 and SM~8, as shown in Tables 8.3-1 and 8.3-2 and Figures .

8.3~16¢c and 8.3-17c, is accomplished through the use of
electro-mechanical time delay relays. The Division 3 (HPCS)
4.16 kV Class 1E bus (SM~4) cannot be connected to the backup
source; loss of the normal/startup sources causes automatic
transfer of this load to the Division 3 onsite standby source
(Division 3 diesel generator). Load shedding and load
sequencing are not required in this division,

803-2
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. WNP-2 AMENDMENT NO. 23
. February 1982

The 4. 16 kV Class 1E buses SM~7 and SM-8 provide power to the
4.16 kV emergency core cooling system (ECCS) loads, control
rod drive pumps and (via stepdown transformers) the 480 V
Class 1E buses SL-71, SL-73, SL-81, and SL-83. The 4.16 kV
Class 1E bus SM-4 provides power to the 4.16 kV high pressure
core spray (HPCS) pump and (via stepdown transformer) the 480
V Class 1E motor control center MC-4A (HPCS auxiliaries).

Buses SM-7 and SM-8 can be fed from any of three sources,
namely (1) normal auxiliary switchgear which receives power
from either the normal auxiliary transformers or the startup
transformer, (2) the backup transformer or, (3) standby diesel
generators. Bus SM~4 can be fed from either of two sources,
namely, (1) normal auxiliary switchgear which receives power
from either the normal auxiliary transformers or the startup
transformer or, (2) a standby diesel generator.

The Division 1 and.2 4.16 kV Class. 1E. buses have ‘been -arranged
to allow both ESF and non-ESF loads to be supplled by the
onsite power sources on loss of offsite power as shown in
Figure 8.1-9b. Division 1 4.16 kV ESF loads are connected to
bus SM~-7 while 4.16 XV non-ESF loads are connected to sub-bus
SM-75. The isolating circuit breaker (7-75) feeding sub-bus
SM-75 is automatically tripped by a LOCA signal to shed these
loads. Division 2 loads are treated in a similar manner on
buses SM-8 and SM-85. The plant service water pumps are auto-
matically started on loss of offsite power to provide water to
drywell cooling units for orderly shutdown, but on loss-of-
coolant accident they are automatically tripped from the
standby AC power system.

Manual live transfer of power between normal auxillary and
startup sources is possible either way by the main control
room operator on the 4.16 kV non-Class 1E switchgear buses
SM~-1, 2, and 3. Likewise, manual live transfer of power het-
ween normal/startup and backup transformer sources is possible

‘on the 4.16 kv Class 1E '‘switchgear buses ‘SM-7 or 8, although

the startup source is the preferred offsite power source.
Manual live transfer of power between the normal/start or the
backup power source and the Division 1 or 2 standby power
source is possible. This facilitates diesel generator testing
without dropping loads, or the return of loads from the diesel
generator to the offsite power source upon recovery of the
offsite source following a total loss. However, synchronizing
of any diesel generator with the normal auxiliary transformer
is avoided by administrative procedures.

8 03-3
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The primary undervoltage sensing scheme for the 4.16 kV Class
1E distribution system utilizes instantaneous under-voltage
relays to start the Division} 1, 2 and/or 3 standby diesel-
generators immediately upon loss of voltage at their asso-
ciated 4.16 kV Class 1E switchgear buses. These relays also
energize two-second timers which allow the system to attempt
to establish supply from the startup source (if the plant is
operating from the normal source at the time) or verify that
voltage loss is maintained (if the plant is,operating from the
startup source initially).

In the event that voltage loss is maintained for two seconds,
the Division 1 and/or 2 timers trip the Class 1E bus normal/
startup source breakers, institute load shedding, and energize
additional two-second and five~second timers. . The second two-
second timer are utilized to attempt closing of the backup
source breakers; backup transformer undervoltage relays will
inhibit breaker closure in the event of backup source under-
voltage. The five-second timers are used to inhibit closure
of the diesel generator breakers until the system has had time
to attempt re-establishment of supply via the backup source.

Since there is no provision for the Division 3 4.16 kV Class
1E bus transfer to the backup source, its diesel generator
breaker closes via signals .from the single Division 3 three-
second timer, which is energized by the bus undetvoltage
relay.

Refer to 8.3,1.1,8.1.7 and 8.3.1.1.8.2.7 for additional
discussion of the standby diesel generator starting and
loading systems.

A second level of undervoltage protection is provided to pro-
tect against the effects of prolonged degraded voltage which
could adversely affect the operation of Class 1E electric
motors requiring at least 903 of the rated nameplate volts for
continuous operation. (See Table 8.3~13.) For this reason,
Class 1E bus SM-4, SM-7, and SM-8 voltages are monitored by an
additional set of Class 1E undervoltage relays. Three static
type undervoltage relays are provided for each bus and are
connected in .such a manner as to monitor all three line volta-
ges (i.e., phases AB, BC, & CA). The arrangement utilizes a
2-out-0f-3 logic to preclude the possibility of spurious
voltage loss signal and facilitate testing.

8 03"'4
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In the event of sustained bus undervoltage (87.3% of nominal
bus voltage lasting more than 8 seconds), the second level of
undervoltage protection automatically trips-the feeder breaker
connecting the normal/startup sources to their respective 4.16
kV Class 1E buses. For Divisions 1 and 2 this action results
in loss of bus voltage, thereby starting the diesel genera-
tors, 1n1t1at1ng load shedding and energizing the three bus
transfer timers mentioned in the primary undervoltage scheme
above, In this case, however, the first two-second timer is
bypassed. The second two-second timer permlts closing of the
backup source breaker and the five-second timer permits
closing of the diesel generator breker,assuming a failure of
the backup source breaker to close. Clpsure-rof the backup
source and diesel generator breakers is\permitted if the:
source voltage is at least 94% of normal :

bfc.akcf

Should the degraded voltage condition exist on :the backup
power source while the source is supplying the load, the
second level undervoltage relays would then isolate that
source, again initiating the sequence of events described for
the secondary undervoltage sensing scheme above. However,
closing of backup feeder breakers, as part of that sequence of
events, is blocked.

For
~-Fxom Division 3, the second level of undervoltage protection
trips the normal/startup source breaker, thereby causing a
loss of bus voltage. From this point on, the primary under-
voltage relay takes over and the ensuing sequence of events
will be the same as in the case of the loss of offsite power
discussed above.

When the Class 1E buses SM-7 and SM-8 are being fed from the
turbine generator, the possibility of sustained undervoltage
is not considered credible due to response characteristics of
the voltage regulator and protection equipment for the unit.

The scheme described assures a power source within the accep-
table voltage limits for the Class 1E loads at all times.
Circuit design allows for testing of the individual relays,
one at a time, without disrupting the protective function.

8 . 3—4a
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. February 1982

8.3.1.1.2 480 Volt Distribution System

Power for 480 V auxiliaries is supplied from unit substations
consisting of 6.9 kV/480 V or 4.16 kv/480 V transformers-and
associated metal clad switchgear. Non-Class 1E 4.16 kV buses

SM-1, 2 and 3, supply separate 480 V substations, each with
its own power transformer and switchgear.

Class 1E 480 V substations supplying ESF loads are arranged as
independent radial systems with '‘'each 480 V bus fed by its own
power transformer. Each 480 V Class 1E bus is independent of
the other 480 V buses; there are no crossties., The 480 V
auxiliaries required during emergency conditions are supplied
from 480 V Class 1E buses SL-71 and SL-73 (Division 1) and
SL-81 and SL-83 (Division 2). The HPCS 480 V auxiliaries are
supplied from an independent transformer and Class 1E bus
MC-4A (Division 3). Power supplies to all Class 1E auxiliary
systems are ‘arranged so that alternate or redundant auxiliary
systems are supplied from 4.16 kV switchgear buses of separate

.Class 1E divisions.

The 480 V substations supply 460 V motor loads larger than 100
HP and all motor control center loads. Switchgear for 480 V
substations is of the indoor metal clad type with draw-out
circuit breakers operated- from the plant DC system. Phase to
ground fault currents are limited to a maximum of 10 amperes
by use of neutral ground resistors in all substation trans-
former neutral ground connections. All substation transformer
neutral ground connections and switchgear branch feeder cir-
cuits are equipped with ground detection devices and alarms.

Tpe 480 V motor control centers feed motors 100 HP and less
(in general), control power transformers, heaters, motor-
operated valves, all other small electrically operated auxi-

liaries and all lighting. Control centers are isolated in

sepdrate load groups corresponding to divisions established by
the 480 V substation units. Branch circuit protection for all
loads is provided by fused disconnect switches equipped with
current limiting fuses, with the exception of subfeeders to
other small motor control centers and all HPCS motor control
center (MC-4A) branch circuits. Molded case circuit breakers
are utilized for these feeders to other MCCs and for all loads
fed by MC-4A. Class 1E motor control centers are shown on the
auxiliary one-line diagram (Figures 8.3-1a through 8.3-1f).

803—5




WNP~2 AMENDMENT NO. 23
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8.3.1.1.3 120/240 Volt (Non-Class 1E) Plant Uninterruptible
‘Power System !

The non-Class 1B plant uninterruptible power system supplies
120/240 V AC to station services where uninterruptible power
is required, such as for plant, computer and plant instrumen-
tation (e.g., DEH cabinet). This source of power is necessary
for plant operational loads, but does not supply ESF loads.
Power is distributed via a single phase, three wire, grounded
neutral system.

Failure of the non-Class 1E uninterruptible power system has
no adverse effect on station safety since no ESF loads are
supplied from this system.

The plant uninterruptible power system receives its power from
a static inverter-static switch arrangement fed both from a
250 V DC station battery (float source) and from a 480 V AC
Class 1E MCC (preferred source) as shown on Figure 8.,3-2.
During faults on the uninterruptible power system the static
switch will automatically transfer loads to a requlated alter-
nate source, which supplies sufficient fault current to blow
the circuit fuse and clear the fault.

A manual bypass slifdtch is also provided to bypass the entire
plant uninterruptible power system and transfer load to an
unregulated bypass source. This will allow for maintenance
and inspection of the system. ,

8.3.1.1.4 120/208 Volt Non-Class 1E Instrumentation
Power System

Power is supplied to non-Class 1E plant instrumentation at
120/208 V AC via a ‘three phase, four wire, grounded neutral
distribution system. This distribution system supplies power
to the 115 V AC transversing incore probe (TI?) of the neutron
?onétoring system and other non-Class 1E instrumentation

oads.

Failure of the noncritical instrumentation power system has
no adverse effect on station safety since no ESF loads are
supplied from this system.

Alarm and fault detection equipment is provided to alert the
operator- of possible trouble. All equipment associated with
the 120/208 V non-Class 1E instrumentation power system is
readily accessible for inspection and maintenance on a routine
basis in accordance with the manufacturer's recommendation.

M
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a. Each diesel generator starts immediately upon

/V«\EE%;gtygf a2 4.16 kv Class 1E bus (sSM-7, 8)
primary undervoltage relay signal or LOCA signals
(reactor low water level and/or high drywell
pressure).

b. Upon sustained loss of 4.16 kV Class 1E bus
voltage, the bus is automatically isolated from
the upstream non-Class 1E system. All loads on
the bus are tripped, except for those small loads
shown in Tables 8.3-1 and 8.3-2 as part of the
initial load block fed by the 480 V unit
substation,

c. After each diesel generator has attained approxi-
mately normal frequency and voltage, its breaker
closes (if 4.16 kv Class 1E bus voltage has not
been re—-established via the offsite system
sources) thus immediately starting all loads
belonging to the first block for which "starting
required" signals are available for engineered
safety feature actuation signals.

d. The starting of subsequent load blocks are
delayed by time relays in accordance with Tables
8.3-1 and 8.3-2. Diesel generator capacity is
such that units are capable of maintaining all
iequired loads established by the loading schedu-

es.

e. Limitation of diesel generator loading is main-
tained during the entire period the units are
required to operate, since the Class 1E loads
capable of being connected to the units exceed
unit capability. However, as indicated in the
loading schedules (Tables 8.3-1 and 8.3-2), the
maximum- loads automatically connected to the
Division 1 and Division 2 diesel generating units
(3860kW and 3382kW, respectively) do not exceed
unit ratings (4400kw each). Loading beyond these
values would require positive operator action to
manually apply loads.

£. Maximum voltage dip projected to occur on the

Class_1E buses (sSM~7,8) as a result of motor
starting during periods when emergency plant

8.3-13
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load is being supplied by the diesel generators
is 85 percent of nominal bus voltage. The
duration of voltage dip is expected to be very
short lived - in the order of 2 to 5 seconds,
Since the Class 1E bus primary undervoltage
relays are set at 69 percent of nominal bus
voltage, initiation of load shedding as a result
of voltage dip due to motor starting will not
occur. Since the Class 1E bus secondary under-
voltage relays are set at 87.3 percent of nominal
bus voltage (90.8 percent of motor nominal
voltage) with a definite time delay of 8 seconds,
the{ will not initiate any undesirable tripping
action.

8.3-13a
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WNP-2 AMENDMENT NO. 23
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c. Incomplete sequence

d. Emergency stop pushbutton

e. Generator loss of excitation
f. Reverse current

g. Generator overcurrent

h. Generator overvoltage

i. High jacket water temperature

j. Low lube oil pressure

During a synchronizing ‘test, the diesel generator is protected

from overcurrent resulting from the non-Class 1E loads con-
nected to the upstream buses, in the event of a loss of .
startup transformer power. The overcurrent protection results
in isolation of the diesel generator emergency bus from the
upstream non-Class 1E loads without disconnecting the diesel
generator from the emergency bus.

The Division 1 and 2 standby diesel generator control circuits
are detailed in Figures 8.3-25a through 8.3-254 (general DC
control), 8.3-26a and 8.3-26b (excitation control) and 8.3-27
(governor control).

The diesel generator incomplete sequence (fail to start) relay
(K4) indicated in Figure 8.3-25b is designed to shut the
generating unit down and lock it out in the event the normal
starting cycle is not completed within a predetermined time.
The relay is actuated if speed sensing instrumentation indi--
cates that the unit .requires in excess of fifty (50) seconds
to accelerate to 150 rpm (regardless of the cause), or upon
failure of the cranking motors to disconnect when the unit is
running.

8.3.1.1.8.1.9 Surveillance

Surveillance instrumentagégn is provided to monitor the status
of the standby diesel genrating system. Provisions for sur-
veillance are an essential requirement in the design, manufac-
turing, installation, testing, operation, and maintenance of
the diesel generators. Such surveillance not only provides
continuous monitoring of the status of the standby diesel
generating system, so as to indicate readiness to perform
intended functions, but also serves to facilitate testing and
maintenance of the equipment. Periodic surveillance

8.3-15
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I
procedures are also implemented to check setpoints of protective e
relays to ensure a reliable operation. Annunciation is pro-
vided both locally (diesel generator control panels) and in

the main control room. Table 8.3-11 indicates the annun-
ciation furnished for the Divisions 1 and 2 diesel generating

systems.

Y
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When operating in the standby mode, conditions rendering the
diesel generating units incapable of responding to emergency
start signals are intentionally limited, as indicated in
8.3.1.1.8.1.8. Table 8.3-11, items 1 through 7 (inclusive),
indicates all conditions which render the units incapable of
responding, including both diesel generating unit and distri-
bution system problems. Local, disabling diesel generator
incomplete sequence and differential current conditions are
annunciated indirectly (and distinctly from any nondisabling
alarms) via the unit lockout (item 6) and fail to start (item
9) alarms. TItem 21 indicates that the unit has been started
automatlcally upon receipt of emergency start signals. The
remaining items indicate nondlsabllng diesel generator
problems which do not cause unit trip.

Durlng test mode operation, an expanded set of disabling con-
ditions are permitted to prevent .unit .start .or .initiate unit
trip as indicated on 8.3.1.1.8.1.8. However, in the event of
receipt of emergency start signals while the units are in the
test mode, automatic control circuitry transfers the diesel
generators to the standby mode, starts (if not operating at
the time) the diesel generators and eliminates from the trip
circuitry those signals not permitted to disable the unit in
the standby mode.

Main control room annunciation is designed to permit the <i%
control room operator to accurately monitor the status of the

standby diesel generating system at all times and during all

modes of operation. Any condition which renders the dfjsel

generators incapable of operation is annunciated via Table

8.3-11 Items 1-9. The difference between the standby mode and

all other modes is that the number of unit tripping signals

permitted to actually operate (via the unit lockout relay) is

~limited in the standby mode.

Diesel generating unit controls reset automatically (time
delayed) following nonemergency manual stops initiated at the
local control stations.

4

8.3.1.1.8.1.10 Instrumentation and Control Systems

Power supply source for the instrumentation and control
systems for each diesel generator is independent in accordance
with the divisional separation criteria detailed in 8.3.1.4

and 8.3.2.4. Each diesel generator set includes the following
instrumentation:
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8.3.1.2 Analysis
8.3.1.2.1 Compliance to Criteria

8.3.1.2.1.1 General

Compliance with General Design Criterion 17 is assured for
the onsite power systems by having sufficient independence,
redundancy and testability to perform the required safety
functions assuming a single failure.® Independence is dis-
cussed in 8.3.1.4 and testability is covered in 8.3.1.2.2.
Redundancy in the onsite auxiliary AC power -system is provided
via the formation of redundant safety-related (Class 1E)
electrical load groups (Division 1 and 2) in conformance with
General Design Criterion 17, IEEE Std. 308-1974 and NRC
Regulatory Guide 1.6 (Rev. 0). This redundancy extends from
the onsite standby power sources through 4.16 kV buses, sta-
tion service transformers, 480 V buses, MCC's, distribution
cables, switchgear and protective devices. '

The Division 3 power system is a separate and independent
safetysrelated (Class lE) power system serving HPCS
system.

No essential electrical component of one Class 1lE electrical
division is dependent for its emergency power supply on elec-
trical equipment or devices which are common to the power sup-
ply of another division. The onsite auxiliary AC power system
standby sources consist of three diesel generator sets. Each
of the diesel generators feeds one of the Class 1E divisions.
The onsite auxiliary power system redundancy is based on the
capability of either of the two redundant (Division 1 and 2)
onsite power sources and their associated load groups, in con-—
junction with the Division 3 onsite power source and asso-
ciated load group, to bring the reactor to a safe cold

shutdown condition and/or to mitigate the consequences of a
design basis accident.
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8.3.1.2.1.2 Reactox Protection System (RPS)
Power Jystem

The RPS Power System is not an Engineered Safety Feature, com-
ponent, or system. The system itself fails in a failsafe
mode. That is, it de-energizes' and thus causes a shutdown
action. In addition, redundant electrical protection devices
are utilized for isolation as indicated in 8.3.1.1.6.

However, design considerations are taken to ensure power
supply availability commensurate with the needs of the equip-
ment serviced by it. Redundancy of equipment ensures a high
degree of availability.

8.3.1.2.1.3 Redundant (Division 1 and Division 2) Standby
AC Power Supplies

Upon loss of normal and offsite sources of power to the 4.16
kV switchgear buses, the 4.16 kV Class 1E portion of the auxi-
liary AC power system is automatically isolated. All 4.0 kV
motor and selected 460 V motor loads are automatically shed
from their respective buses to allow for the sequential
loading of the standby diesel generators., See 8.3.1.1.1.

The diesel generators start automatically and are automati-
cally connected to the Class 1E 4.16 kV buses. Electrical
loads necessary for an emergency reactor shutdown or shutdown
in the event of a LOCA, are automatically and sequentially
reconnected to these safety-related buses. The automatic
diesel starting and loading sequence is designed to provide
power to engineered safety feature (ESF) components required
in the event of a design basis accident within the time period
specified for their operation in Chapter 15.

The two diesel generators supplying power to Division 1 and
Division 2 ESF components are sized and designed in accordance
with NRC Regulatory Guide 1.9, Revision 0. Their ratings are
based upon continuous load rating greater than the sum of the
loads requiring power at any one time.

The sequencing of large loads at five (or more) second inter-
vals ensures that diesel generator voltage and frequency

tained. Also, engine overspeed settings and other design

parameters remain in accordance with NRC Regulatory Guide 1.9,
Revision 0, as discussed in 8.3.1.1.8.1.
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The Division 1 and 2 portions of the onsite' AC. power system
also satisfy Regulatory Guide 1.32, Revision 2, not only in
their adherence to IEEE Standard 308-~-1974, but also as
follows:

a. Offsite povwer is available from either offsite
source within a few seconds if the plant main
generator source is lost.

b. Electrical and physical independence of standby
power sources is in accordance with Regulatory
Guide 1.6 as described in 8.3.1.1.8.1.

c. The selection of the diesel generator capacities
has been made in accordance with Regqulatory Guide
1.9 as further described in 8.3.1.1.8.1.

8.3.1.2.1.4 HPés (Division 3) Standby AC Power Supply
8.3.1.2.1.4.1 Compliance with Criterion GDC 17

The HPCS AC power supply is Class 1E and is designed with suf-
ficient capacity and independence to ensure that core cooling,
containment integrity, and other vital functions are main-
tained in the event of a postulated accident. The design of °
the onsite and offsite electrical power systems provides com-
patible independence and redundancy to ensure high avail-
ability of power supply to the emergency core cooling system,
even assuming a single failure. :

Electrical power from the transmission network to the HPCS bus
SM~4 is provided via the 230 kV startup auxiliary transformer.
A loss of normal voltage at 4.16 kV bus SM-~4 results in auto-
matic 'starting of the HPCS diesel generator, trippi¥Xng of the
normal supply breaker and closing of the generator breaker as
described in 8.3.1.1.8.2.7. ) .

8,3.1.2.1.4.2 Compliance with Criterion GDC 18

The auxiliary electrical system is designed to permit inspec-
tion and testing of all important areas and features, espe-
cailly those that have a safety function and whose operation
is not normally required. As detailed in Chapter 16, periodic
component tests will be supplemented by extensive functional
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The start and load reliability test satisfies the
following requirements: A total of sixty-nine
(69) valid start and loading tests with no
failure or one hundred and twenty eight (128)
valid start and loading tests with a single
failure is to be performed. Failure of the unit
to succesfully complete this series of tests as
prescribed requires a review of the system design
adequacy, the cause of the failure to be
corrected, and the tests continued until 128
valid tests are achieved without exceeding the
one failure. The start and load test is con-
ducted as follows:

crankin

1. Engine exalting is started upon receipt of the
start signal, and the diesel generator set
accelerates to specified frequency and
voltage within the required time interval.

2. Immediately following, the diesel generator
set accepts a single step load coifisting of
the main HPCS pump motor load (fully loaded)
or larger motor load (fully loaded) and addi-
tional loads (inductive and/or resistive) as
required to total at .least 100% of the con-
tinuous rating of the diesel generator unit.

3. At least 90% of these tests are performed with:-

the diesel generator set initially at "warm
standby", based on jacket water and lube oil
temperatures at or below values recommended
by the engine manufacturer. After load is
applied the diesel generator set continue to
operate until jacgt water and lube oil tem-
peratures are within plus or minus 10°F
(5-1/2°C) of the hormal engine operating tem-—
peratures for thelgorfesponding load.

4. The other 10% of these tests are performed
with the engine initially at normal operating
temperature equilibrium (defined as jacket
water and lube oil temperature within +10°F
(5-1/2°C) of normal operating temperatUres as
.established by the engine manufacturer for
the corresponding load).
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If the cause for failure to start or accept load in
accordance with the preceding sequence falls under
any of the categofijfes listed below, that particular
test is disregarded, and the test sequence resumed
without penalty following identification of the cause
for the unsuccessful attempt. .

§ 1.

4.

nsuccessful start attempts which can definitely
be attributed to operator error including setting
of alignment control switches, rheostats, poten-
tiometers, or other adjustments that may have
been changed inadvertently prior to that par-
ticular start test.

A starting and/or loading test performed for
verification of a schedule maintenance procedure
required during this series of tests. This main-
tenance procedure is defined prior to conducting
the start and load acceptance gqualification tests
and then becomes part of the normal maintenance
schedule after installation. ‘

Failure of any of the temporary service systems
such as DC power source, output circuit breaker,
load, interconnecting piping and any other tem-
porary setup which is not part of the permanent
installation. ’

Failure to carry load which is definitely attri-
buted to loadings in excess of required loading.

8.3.1.2.1.4.5 Conformance With Regulatory Guide 1.9

(Revision 0)

The HPCS system diesel generating unit conforms to the
requriements of Regulatory Guide 1.9 (Revision 0), with the
exception of voltage and frequency limits, as described below.

! 803-44
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The unit conforms to Position 1 of the guide in that the con-
tinuous rating of the diesel generator is greater than the
maximum coincidental steady-state loads requiring power at any
time (see Table 8.3-3). Intermittent loads such as motor-
operated valves are not considered for long-term loads.

The unit conforms to Position 2 of 'the guide in that the ]
2000-hour (2850 kW) and 90% of the 30-minute (2727 kW) ratings

both exceed the maximum coincidental load indicated. in Table
8.3"‘30

The unit conforms to Position 3 of the guide in that the load
requirements will be verified by preoperational tests.

The HPCS diesel generator unit is considered as a justifiable
departure from strict conformance to Position 4 of the guide

‘regarding voltage and frequency limits during the initial

loading transient. The HPCS system consists of one large pump
and motor combination which represents more than 90% of the
total load; consequently, limiting the momentary voltage drop
to 25% and the momentary frequency drop to 5% would not signi-
ficantly enhance the reliability of HPCS operation. To meet
these regulatory guide requirements, a diesel generator unit
approximately two to three times as large as that required to
carry the continuous rated load would be necessary. However,
the frequency and voltage overshoot requirements of Regulatory
Guide 1.9 (Revision 0) are met. A prototype testing program
on an installed unit, as described in 8.3,1.2.1.4.4, has '
verified the following functions:

a. System fast-start capabilities
b. Load carrying capability
c. Load rejection capability

d. Ability of the system to accept and carry the
' required loads

e. The mechanical integrity of the diesel engine
generator unit and all of the major system
auxiliaries

cl:'esal '
The above engine generator capabilities will be Ffurther
verified by preoperational testing in conformance with
Regulatory Guide 3= ¢+ Revision 1, including errata. At
least 5 of the 69\start and loading tests will be Mmade using
the actual generato: loads.

. l.108

The design of the HPCS diesel generator conforms with the

applicable sections of IEEE criteria for Class 1E "Electrical

Systems for Nuclear Power Generation Station," IEEE Standard
308-1971.

8 03-45




WNP=-2 AMENDMENT NO. 23
, February 1982

The generator has the capability of provxdxng power to start
the required loads with operationally acceptable voltage and
frequency recovery characteritics., A partial or complete load
rejection will not cause the diesel engine to trip on
overspeed.

The HPCS Power Supply Topical Report (NEDO-10905-3) decribes
the prototype and reliability test requirements.

The calculated HPCS diesel generator transient response is
indicated in Figure 8.3-28. NEDO-10905-3 provides an analysis

showing the conservatism of calculated response compared to
that obtained from actual tests.

8.3.1.2.1.4.6 Conformance with Requlatory Guide 1.29

The HPCS power supply system is capable of performing its
function when subjected to the effects of design bases natural
phenomena at its location. 1In particular, it is designed in
accordance with the Seismic Category I criteria and housed in
a safty class structure. .

4

8.3.1.2.1.4.7 Conformance With Regulatory Guide 1.32

The design of the HPCS diesel generator conforms with the
applicable sections of IEEE criteria for Class 1E, "Electrical

Systems for Nuclear Power Generation Stations," IEEE Standard -

308-1971.

8.3.1.2.1.4.8 Conformance With Regulatory Guide 1.47
See 7.1.

8.3.1.2.1.4.9 Conformance With Regulatory Guide 1.62

Manual controls are provided to permit the operator to select
the most suitable distribution path from the power supply to
the load. An automatic start signal will override the test
mode. Provision is made for control of the system from the
control room as well as from an external location.

*
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All Class 1E cables external to the power generation control
complex (PGCC) prefixed by 1,{2, 3, 4, 5, 6, or 7 are tagged
every 15 feet and at their teyminations with a unique iden-
tifying wumber Fcable number3. Non-Class 1E cables, as well
as cables associated by proximity to Class 1E cables, are
identified with a unique cable number at their terminations,
pullpoints, entrance and exit to raceways, and every 100 feet.
Non-Class 1E cables that are powered from Class 1E are iden-
tified every 15 feet (except in conduit) In addition to the
cable numbers, color coded division idengpifiers are provided
| either as part of the cable marker or a

| a separate marke
| See Table 8.3-25. 1 cables as woled

except
in scc’nao 8.3 l ‘% 2 3 S
Prlor to cable 1nsta11atlon, conduit is similarly tagged with
a unique conduit number, in addition to the division marking
characters shown in Table 8.3-25, at 15 foot intervals, at
~discontinuities, .at. pull“boxes, at points of entrance and exit
of rooms, and at origin and destination equipment. Conduits
containing cables operating above 600 volts are also tagged to
indicate the operating voltage.

Trays are tagged prior to cable installation with unique tray
node identification numbers, and the division marking charac-
ters indicated in Table 8.3-25, supplemented by another

- character (H, P, C, S, R) which indicates the voltage level (E?

35
<

(6.9 kv, 4.16 kV, Control, Signal, RPS) of the cables con-
tained in the tray. Non-Class 1E tray sections. (a tray sec-
tion is defined by two adjacent nodes) that contain prime
cables (see 8.3.1.4.1.13.c) are identified with an additional
prime marker.. Trays containing cables operating above 600
volts are tagged to indicate the operating voltage level.

Switchgear, transformers, distribution panels, batteries,
chargers, and other electrical equipment are tagged with the
. equipment number indicated on the single line diagrams (e.g.,
SM-8-85, MC-8A, etc.) as well as the division marking charac-

ters 1nd1cated in Table 8.3-25.

Safety-related cables within the power generation control

complex (PGCC) and under floor PGCC raceways are tagged with

identification numbers every 10 feet, and division markers

gvgrg 5 feet. The tagging characteristics are shown in Table
+3-26,4 .

Cable routing information is provided in Tables 8.3-8,

8.3~20, 8.3-21, and 8.3-22. This illustrates the computer
program used for identification and routlng of cables in
trays. Routing information for cables in conduits is provided
in raceway layout drawings. Table 8.3-~9 indicates sample
cable routing schedules. Actual cable tray drawings for the
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reactor, control and radwaste buildings are shown in Figures
8.3-9 through 8.3~14, inclusive.

A list of Class 1E components and equipment (see 8.3.1.4.1.1
for definition) is provided to facilitate identification of
safety-related components and their circuits.

Class 1E circuits and associated circuits within equipment
enclosures are not uniquely identified. They are identified
with the same division as the equipment except that all
intruding divisional circuits and prime circuits are iden-
tified by an additional -checkexed marker as shown in Tables
8.3-25 and 8.3-26. ~.

striped

8 03-55




WNpP-2 AMENDMENT NO. 23
February 1982

8.3.1.4 Independence of Redundant Systems

The physical independence of electrical systems complies with
the requirements of IEEE Standard 279-1971, IEEE Standard
308~1974 (IEEE Standard 308-1971 for the HPCS system), General
Design Critria 3 and 17, and Regulatory Guide 1.6, Revision D.
See Table 7.1-3 for a matrix of the applicability of codes and
standards to the various safety-related systems. The physical
separation of mechanical equipment including piping and
instrumentation tubing is not included in this section.
However, sufficient separation between redundant plant protec-
tion system equipment is provided such that the capability of
the protection systems to mitigate the consequences of any
design basis accident and bring the reactor to a cold shutdown
condition is assured. See 3.1.

8.3.1.4.1 Definitions
8.3.1.4.1.1 Class 1B

Class 1E is defined as the safety classification of the
electrical equipment and systems that are essential to
emergency reactor shutdown, containment isolation, reactor
core cooling, and containment and reactor heat removal, or are
otherwise essential in preventing significant release of
radioactive material to the environment.

8.3.1.4.1.2 Safety-Related Electrical and Instrumentation
Systems and Equipment

These items are those electrical and instrumentation systems
and equipment which are relied upon to prevent or mitigate the
consequences of accidents and malfunctions originating within
the reactor coolant pressure boundary. Safety systems from an
electrical aspect consist of those electrical and instrumen-
tation circuits and components designated as Class 1E that are
necggary for the systems listed in Table 7.1-1_.to perform
their safety ,function, and include the ¥eactor ¥rotection

stem, the Muclear Steam Supply Shutoff System, and the

gineered Bafequards Eystems. The Class 1E cables within the
NSSS -Power @eneration 6gntrol €omplex (PGCC) are defined by
codes as listed on Table 8.3-21 and Figure 8.3-30.

8.3.1.4.1.3 Reactor Protection System (RPS)

The reactor protection system is the overall complex of
instrument channels, trip system and trip actuators, and
wiring which generates a reactor trip (scram) signal to ini-
tiate a reactor trip when a monitored parameter (or group of
parameters). exceeds a setpoint value indicating the approach

8.3-56
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8.3.1.4.1.13 Associated Circuits

Associated circuits are defined as follows: an‘/

a. Non-Class 1E cables/wires spéf/;;;:; raceways
with Class 1E cables/wires/are not physically
separated from Class 1E cables/wires.

b. Non-Class 1E cables/wires carrying non~Class 1E

power that share enclosures and are not physi-
cally separated from Class 1E cables/wires.

c. Non-Class 1E cables/wire for loads which are
supplied from a Class 1E power source. These are
referred to as prime circuits,

8.3.1.4.1.14 Raceway

A raceway is any channel that is designed and used expressly
for supporting wire, cables, or bus bars. Raceways consist
primarily of, but not restricted to, cable trays, wireways,
and conduits..

8.3.1.4.1.15 Power Generation Control Complex (PGCC)

The power generation control complex (PGCC) located in the
main control room is a modular assembly of termination cabi-
nets interconnected by floor sections comprised of multiple

Separate cable ducts on which are mounted control panels
(see 8.3.1.4.3.6).

g- g . l . L" -lc I-J‘\'ruA?NS C.'ﬂ.cu.t"S

Ip'l‘tui‘ns circui-“s are C\qss 1E or ‘Faz..‘,g_

C.l\f‘t..u\:"s wL:cL cé'l‘c»/ an eoclo:w.cg w:#k rcsia\:ns e6«=p-tcd+
assigeed  to a  reduvdaot division.
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8.3.1.4.2 General Separation Criteria

The criteria in this section provides sufficient physical
independence of Class 1E electrical systems so safety-related
systems can perform their engineered safety function during
any design basis accident and bring the reactor to a cold
shutdown condition.

8.3.1.4.2.1 Cable Separation

Cable separation is achieved by segregating electrical cir-
cuits by voltage level and service it performs (such as power,
control, or signal) by engineered system designations, by
power supply and divisional separation categories, and by
routing (see Tables 8.3-8, 8.3-20 and 8.3-21).

e
8.3.1.4.2.1.1 Cable Segrggation by Voltage Level and Service

Cables are assigned to one of three groups (powér, control, or
instrumentation) depending upon the voltage level, and
service.

8.3.1.4.2.1.1.1 Power Cable

Power cables are defined as those cables that provide electri-
cal energy for”equipment motive power and heating requiring
14.4 kv, 6.9 kv, 4.16 kV, 480 volts, 240 volts, 120/208 V

AC, 250 and 125 V DC (see Tables 8.3-20 and 8.3-24).

Power cables of different voltage ratings are routed in dif-
ferent cable trays except as follows: (a) Common tray is per-
mitted for 480 volt, 120/208 V AC, 125 V and 250 V DC of
compatible divisions; (b) Common tray is permitted for 4160
and 6900 V power cables. of compatible divisions; 480, 4160 and
6900 V power cables are not to be installed in cable trays in
the spreading area beneath the control room. If a run through
gh@s area is unavoidable, the power cable is installed in con-
uit.

Power cables are installed in raceways separate from control
cables and low level signal cables and where vertically
stacked, the power cables are placed in the tray with the
highest position in the tray tier. Stacking of multiple power
trays are such that the voltage levels decrease sequentially
from the top to the bottom tray in the stack.

8.3.1.4.2.1.1.2 Control Cable
Control cables are those cables using 120 V AC (or below) or

125 Vv DC (or below), with normal current not in excess of 30

1)
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amperes, whose circuits are designed to supply control power
for the plant systems. Included in the category of control
cables are those cables used for intermittent operation to
change the operating status of a utilization device of the
plant system. - Control cables include all cables which have
any of the following functions (see Tables 8.3-20, 8.3-21, and
8.3-24):

a. 125 V DC or 120 V AC -feeds to switchgear,,-panel-
and local panels i

]
c°g¥“lfPow¢f

b. 125 V DC or 120 V AC -feeds to solenoids.

c. 125 V DC or 120 V AC control and interlock cir-
cuits.,

d. Annunciator circuits.

8.3.1.4.2.1.1.3 Instrument Cable <{Eew—heved=Ciumats)

Instrumentation cables are those cables used to carry low
level analog or digital signals. Low level signal cables
require a specific degree of separation or segregation to per-
serve the accuracy of the transmitted signal. Low level
signal cables are run in raceways separate from.all power and
control cables, except within the control room Kower

Cgeneration and €ontrol @mplex (PGCC) and as noted below.

Instrument (signal) trays are of the enclosed (solid bottom
and covers) type.

Analog and digital signal input cables are routed as follows:

a. Digital computer signals in the reactor building
are run in divisional control trays as applicable
by the device being served. Non-Class 1E digital
signals in other areas are run in instrumentation
trays of Division B, unless they are routed
through the reactor building.

b. Analog computer signals in the reactor building
are run in .divisional instrumentation trays as
applicable by .the device being served. Non-Class
1E analog signals in other areas are run in
instrumentation trays of Division A, unless they
are routed through the reactor building.

8.3—566
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8.3.1.4.2.1.2 Cable Segregation by Engineered System
Designation

Cables are assigned to circuits within an engineered system as
shown on Tables 8.3-8 and 8.3-~21. A cable will contain only
circuits of the same functional system except for annunciator
or computer circuits.

8.3.1.4.2.1.3 Cable/Circuit Segregation by Power Supply and
Divisional Separation Categories

Each cable is assigned to a division depending upon its safety
function and its power supply (see the PGCC power supply
classification on Table 8.3-21). Class 1E cables originating
from Class 1E power supplies assume the same divisional
classification as the power supply. The system is the same
for non-Class 1E power and control cables (except annunciator
cables). Each cable number is assigned to one of three
general separation classes; Class 1E, Associated or non-Class
1E. Some cables have more than one consecutive cable number
(see Note 4 on Table 8.3-8).

8.3.1.4.2.1.3.1 Class 1E Cables 4

Class 1E cables are purchased to IEEE Standard 383-197X and
are designed to withstand normal and accident environmental
conditions and perform their safety function during a design
basis event following a 40-year life. Cables outside the PGCC
that perform a safety-related function are assigned divisional
designation by cable numbers prefixed by the numbers 1 through
7. The prefix number corresponds to a segregated safety divi-
sional system of cables and raceways of the same number (see
Table 8.3-20). Within the PGCC the correlating divisional
categories are shown on Table 8.3-21. Class 1E cables are
identified in accordance with 8.3.1.3.

8.3.1.4.2.1.3.2 Associated Circuits

Any non~Class 1E cable that is routed into a Class 1E raceway
is an associated cable and is not routed into a redundant
Class 1E raceway. 2Associated cable numbers external to the
PGCC are prefixed by an "A" or "B" and denoted in computerized
cable schedules with Note 5 as shown in Table 8.3-8. .
Assoclated cables are procured to the same requirements as
Class 1E and are identified as indicated in 8.3.1.3 and Tables
8.3-25 and 8.3-26. These circuits are defined in accordance
with the three part definition in 8.3.1.4.1.13 and comply with
at least one of the' following requirements:

I ~
:
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a. Whefe installed in cable trays, raceways, and .
PGCC floor ducts (see deflnltlon (a),
8.3. 1 4 1.13).

1.

They are uniquely identified as associated or
as Class 1E circuits and remain with, or are

physically separated the same as, those Class
1E circuits with which they are associated.

They are identified in accordance with item 1
above from the Class 1E equipment up to and
including an isolation device. Beyond the
isolation device, such a circuit is not con-
sidered an associated circuit and does not
conform to item 1 above, provided it does not
again become associated with a Class 1E
system.

They are analyzed or tested to demonstrate
that Class 1E circuits are not degraded below
an acceptable level.

’ P6CC Clooe

b. Where installed in cabinets andjequipment, exter-
nal to trays, raceways, and £lew ducts, (item (a)
above) see definitions b and ¢, 8.3.1.4.1.13.

‘.

8.3.1.4.2.1.3.3

Associated Circuit Definition b - Circuits
which become associated due to sharing of
enclosures with Class 1E circuits are not
separated; they are analyzed to show that the
Class 1E circuits are not degraded below an
acceptable level.

Associated Circuit Definition ¢ (prime
circuits) - Non=Class 1E circuits which
receive power from Class 1E power sources
comply with the same separation requirements
placed on Class 1E circuits. For example, a
Division A non-Class 1E circuit whose power
source is a Division 1 bus, is separated from
a Division 2 Class 1E circuit or a Division B
non-Class 1E circuit whose power source is a
Division 2 bus.

Non-Class 1E Cables/Circuits

Non-Class 1E cables are assigned numbers prefixed by "A"

or "B" and are routed in non-Class 1E raceways. They are
procured to the same requirements as Class 1E cables, except
for a few vendor supplied cables designated in the

8 . 3—57
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computerized cable schedule as type Z. These non-Class 1E
cables are tagged in accordance with Tables 8.3- 25 and 8.3-26.

The isolation of non-Class 1E circuits from Class 1E circuits
or associated circuits is achieved by complying with at least
one of the following requirements.

a. Non-Class 1E circuits are physically separated
from Class 1E circuits and associated circuits by
the minimum separation requirements specified for
redundant Class 1E divisions or they become asso-
ciated circuits. '

b. Non-Class 1E circuits are.electrically isolated
from Class 1E circuits and associated circuits by
the use of isolation devices, shielding and
wiring techniques, physical separation, or an
appropriate combination, or they become asso-
ciated circuits,

c. The effects of lesser separation or the absence
of isolation between the non-Class 1E circuits
and the Class 1E circuits or associated circuits
are analyzed to demonstrate that Class 1E cir-
cuits are not degraded below an acceptable level ae)

L
or they become assoc1ated circuits. . i

d. Dow—energy)loee=trrSminiridecisd-ron—Ciaoo~t+E-
A-nstrumentatrior—and-goniol-ahiaoudss- are not
required to be physically separated or isolated
from_associated circuits provided: (1) the
non-Class 1E circuits are not routed with asso-
ciated cables of a redundant division; or (2)
they are analyzed to demonstrate that Class 1E
circuits "are not degraded below an acceptable
level. As part of the analysis, consideration is
given to potential energy and identification of

ace abached ;he circuits involved.

nseay

8.3.1.4.2.1.4 ° Cable Segregation by Routing

The physical separaton distances required between raceways
external to the PGCC are identified in 8.3.1.4.3.8. The phy-
sical arrangement of the PGCC raceways are described in
8.3.1.4.3.6.3. Outside the PGCC thirty-four independent
raceway systems are provided for cabling. ‘These include dedi-
cated raceways assigned to each of the Class 1E divisions.

The raceways for Divisions 1, 2, and 3 utilize open—type
ladder trays for power and control. Trays for instrumentation

Raceways exist for non-Class 1E cabling crossovers between

8.3-57a
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|
Sincg power cables (see 8.3.1.4.2.1.1.1) are not considered to be low energy 1
circuits, the analysis applied to non-Class 1E-to-Class 1E/associated separation |
described above does not apply. Non-Class 1E power cables routed in open raceways ;
(trays) are separated from all Class 1E/associated cables (see 8.3.1.4.1.13) with |
the same requirements specified for separation of redundant Class 1E cables. For !
other than open raceways, additional information is provided in 8.3.1.4.4. g
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€§§ b. Where Class 1E equipment ox cablxng is located or
routed in areas where there is a potential for
internally generated missiles, pipe whip, or
flood, a protective barrier is provided or an
analysis is performed to assure that a loss of
plant capability to mitigate the consequences of
an accident or to bring it to a safe shutdown
condition cannot occur.

c. Fire barriers are provided between redundant
» electrical equipment including raceways whenever
the physical separation distances in &.3.1.4 are
not met. Raceways penetrating fire-rated walls,
floors or ceilings, or pressure boundries are
sealed with a fire~rated fire stop.

d. Refer to Appendix F for compliance with 10CFRS50
Appendix R.

8.3.1.4.2.3 Administrative Controls for Ensuring
Separation Criteria

The quality assurance procedures described in IEEE Standard
336-1971 are employed during the design and installation of
the cable system to ensure compliance with the design cri-
@%9 teria. Design drawings and cable lists are prepared,
reviewad, and approved for construction and updated in the
field. FEach cable and raceway is identified in the computer
program, and the identification includes the applicable
separation classification. Cable routing programs ensure that
cables of particular separation groups are routed through the
appropriate raceways. Cables are installed in acccrdance with
written procedures which specify quality requirements, inspec-
tion, and documentation requirements for all cable pulls.
Upon completion of Class 1E cable pulling, an electrical
quality control inspector initials the cable pull slip and
verifies that the cables have been installed in accordance
with the design documents.

e Lnstallatlon procedures exist to u
classification S Tat adequate
sesert quality has been provi een evaluated
on an indj asis to be acceptable deviations
installation procedures.

8.3.1.4.2.4 System Separation Criteria
8.3.1.4.2.4.1 Fail-Safe Cabling

Fail-safe (de-energized to operate) wiring outside of the main

8.3-574
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In some cases it has been necessary to upgrade certain cables from a non-
Class 1E status to either a Class 1E or prime cable status. Post installa-
tion procedures exist to upgrade such cables. These cables are evaluated
on an individual basis and allowed to deviate from the normal installation
procedures.

The following briefly describes the upgrading procedure for various
categories of cables:

1. Non-Class 1E cables upgraded to Class 1E:

a. Cable identification tags are revised at all terminations, pullpoints,
entrance and exits to raceways.

b, Cable installation records are reviewed to provide assurance that
these cables are routed in Class 1E raceways and installed to
Class 1E requirements. Otherwise, megger and continuity tests are
performed, termination and routing is reinspected to Class 1E
requirements, and documentation is prepared verifying the upgrade.

2. Non-Class 1E cables upgraded to prime cables:

\
+

a. Same upgrade as 1.a above.

b. - Routing and termination is reinspected to Class 1E requirements
and documentation is prepared verifying the upgrade.
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Independence between equlpment and circuits of redun-

dant Class 1E electrical divisions is provided to satzsfy
10CFR50 requirements.

Deviations 'to the guide are listed below:

C.1 of

a. Paragraph S—8-Appendin-—{ti—~be Regulatory Guide

1.75~.excludes the use of fault current actuated
. rcu.:t . - 13 . N

circult interrupting devices as an isolation
device. WNP-2 uses overcurrent actuated circuit
breakers and fuses. Justification for this
deviation is provided in 8.3.1.4.1.12 and
8.3.2.2.1,.1.

b. agraph 4.5(a) Appendix (1) to Regulatory' Gui
1. inmplies that associated circuits shoul e
routed

5€¢- L.J associated ci its are partially ¢
atac non-Class 1E raceé s. The non-=cl¥ass 1E cables
jusent and raceways are divi i BOP Division A
and B. Routing criteri
E& associated with one
from tables assgei
ivision an
ciated ety division. hig\\
desi is provided in 8.3.1.4.4.1 and
73.1.4.4.2.
C. agraphs 4.6.1 and 4.6.2 Appendix (1)
Regu Class 1E
<ce i - circuits by
ol d quired between
< ‘ redundant Class 1E Ci unless the non-Class
;N5¢¢¥ 1E c1rcu1ts are tre ssociated. As

partially routed in non-Class 1E
nd are therefore not separate om
ass 1E circuits. This deviation is co ed
the justification of item (b).
?Arasmp‘ms of IEEE 384 a= cHJOft‘ecl Lt{
d. GSeckions 5.1.3 and 5.1.4 Appendin—ti)—to
Requlatory Guide 1.7§g;equ1red a minimum separa-
tion of 1-inch between'enclosed‘raceways of

redundant lelSlonS. This requirement is not
ln WNP"Z thouqh Ahe ce < ‘3-3 ;\’5- k»(‘--‘cuﬁl ?-o cnt
Hon . Justification for
this deviation is based on Wyle Lab tests No.
56719 and No. 56669 for the Susquehanna Steam
Electric Station. These tests demonstrate that
rigid steel conduits and some specific heat-

8.3-57£ ,
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resistant sleeving materials qualify as barriers
against potential damage due to an electrical
fault in one of the circuits requiring separa-
tion.

ququk oF IEEE 38‘* a< eNAal‘;e.l Lv.{
Seebion :

5.6.3 “ppendix—+r—re- Regulatory Guide
1.754requires identification of internal wiring

(@iET\“'_’

to distinguish between redundant Class 1E wiring
and between Class 1E and non-Class 1E wiring. At
WNP-2 the panel or enclosure is assigned to a
given Class 1E division if the majority of the
contained wiring belongs to this division.
Circuits associated to tliis division and
non-~Class 1B wiring in the panel are not iden-
tified. However, if Class 1E wiring for a redun-
dant division or wiring associated by connection
to the redundant division are also present in the
same panel, then these wires are identified by
color coded tags as shown in"Tables 8.3-25 and
803-260

8.3-579
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8.3.1.4.2.6.b Paragraph 4.5 of IEEE 384 as endorsed by Regulatory Guide 1.75, Rev. 1,

8.3.1.4.2.6.c

Paragraph C.4, states that associated circuits should meet all the
same requirements as those placed upon Class 1E circuits. Some WNP-2
cables, which are associated by the IEEE 384 definition, may be par-
tially routed in non-Class 1E raceways as well as Class 1E raceways.
These cables when routed in the non-Class 1E trays are not considered
associated based on analysis. They meet all the pull/termination docu-
mentation requirements placed upon Class 1E cables when they are bulk
puiled with Class 1E cables. When they are not bulk pulled, they are
installed to the same installation parameters as Class 1E by procedure,
except that verification documentation for sidewall pressure, pulling
tension, and minimum bend radius may not be available.

Paragraphs 4.6.1 and 4.6.2 of IEEE 384 as endorsed by Regulatory Guide
1.75, Rev. 1, require that non-Class 1E circuits be separated from
Class 1E/associated circuits by the same minimum separation required
between redundant Class 1E circuits, unless the non-Class 1E circuits
are classified as associated. As discussed in b above, some circuits
that would be classified as "associated", by the IEEE 384 definition,
are partially routed in non-Class 1E raceways and therefore are not
separated from non-Class 1E circuits. Class 1E physical separation

is not necessarily maintained between the non-Class 1E and Class 1E
raceways, except as noted in 8.3.1.4.2.1.3.3.d.

Inside enclosures, non-Class 1E circuits are not separated from Class
1E circuits and thus would be termed "associated" by Regulatory Guide
1.75. These circuits are category 1C and treated as non-Class 1E,
except for prime circuits which do meet Class 1E separation require-
ments. Justification for this deviation is described in 8.3.1.4.4.1.3.
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8.3.1.4.3 Physical And Spatial Separation Details

Bach Class 1E component is assigned to one of seven Class 1E
divisions. Class 1E components of one division are separated
from Class 1E components of the other divisions except as
noted in Table 8.3-21 for the NSSS PGCC. Class 1E components
are physically separated and protected from non-Class, 1E high-
energy components such that loss of Class 1E redundancy cannot
result from a design basis event.

Structures -are designed to provide protection from the effects
of wind loadings, tornadoes, external missiles, flooding, and
earthquakes. All Class 1E equipment, components, and
raceways, and their supports, are designed to Seismic Category
I requirements (refer to 3.10 for discussion of seismic
capability).

8.3.1.4.3.1 Standby Generating Units and Auxiliaries

The standby diesel generator sets are located in separate
equipment rooms in the diesel generator building.

Augxg?iaries and local controls for each diesel generator set,
Separated the same as the units themselves, are also located
in this building. Each unit is provided with an independent
air supply. :

_

8.3.1.4.3:2 DC Power Systems

The Class 1E DC power systems include batteries, chargers, and
associated equipment. Equipment for redundant systems is
located in separate rooms. For further description see 8.3.2.

8.3.1.4.3.3 Switchgear

Separate electrical equipment rooms are provided in the
radwaste/control building for redundant 4.16 kV and 480 V
Class 1E Division 1 and 2 switchgear as shown on Figure 8.1-7.
The Division 3 4.16 kV Class 1E switchgear and 480 V Class

1E MCC are located in the diesel generator building.

8.3.1.4.3.4 Motor Control Centers and Distribution Panels
Motor control centers, distribution panels, and miscellaneous
electrical equipment of redundant divisions are either spa- .

tially separated or are located in separate rooms of safety
class structures.

8 . 3"'58
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8.3.1.4.3.6.3 PGCC Cable Assembly and Routing

The cable assembly within the power generation control complex
is designed around the following variables: engineered system
designation, circuit signal classification, PGCC separation
classification based on power supply, and finally, the
origination/destination which provides the routing and length
(see Table 8.3-21). Each PGCC cable is precut, assembled
(with lugs and connectors at either end as required) and
installed in the panel/floor module shipping section. Special
cable and routing requirements are shown on Table 8.3-22. The
cable jacket and conductor insulation for the cables within
the PGCC is either Raychem Flamtrol, General Electric
Vulkene/Geoprene, or Tefzel. The fire suppression system has
been provided to limit any off-gasing/smoke that could result
from a cable fire.

Cable routing consists of two categofigks:' field interface
terminations (fits) and system interface terminations (sits).
Fits cables are routed between termination cabinets and PGCC
control panels, while sits cables are routed between PGCC
control panels and do not interface with BOP field cable (see
Figure 8.3-30).

8.3.1.4.3.7 Separation Within Panels -

Separation of wiring in panels and instrument racks for redun-
dant divisions of Class 1E circuits is accomplished by
mounting redundant equipment on physically separated panels or
control boards wherever practicable. Where locating control
devices on separate panels is considered prohibitive for
manual operation of equipment for optimum equipment
arrangement, and where no single credible event in a single
panel could disable two sets of redundant control circuits,
both devices are located in the same panel. Where control
devices of redundant systems are mounted in the same panel,
physical separation (six inches), barriers, or isolation devi-
ces are provided. Wherever wiring of two redundant divisions

minal boards and wiring preclude the possibility of fire pro-
pPagation from one division of wiring to another. This
separation is adequate since the material ,used in the
construction of panel board, devices,, and wiring are of a fire
retardant nature.

ITa o (,cw %.ost<e=» 3.4' is WNe cessary C"" o f""Sl‘ device such as «
('c,‘a:.f ’l‘o Lc co-\uc.cl’«,\ 4‘-0 wh—":us 'Crom rec\uvéw"’ sa(l-.‘f c\\'o.‘sioﬁs . IN SucL
C4ses {-L._ N '(‘r.ul'.nj Aiu.‘siou w:rh.’s is (‘m*c& imt\ccl:a‘Cl-‘J away f,,,... ‘('-Lc-

Ae.u.‘cc Lo a.‘¥]fﬂ:0 th. rqgu:rgﬂ 6" e.e(;ara-\-:oq_ or -!»o the extent w(\cu-

o baceier <can  be installed o
8.3-58¢
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8.3.1.4.3.8 Spatial Separation Details for Raceways i)

The minimum separation distances for trays and conduits in
general and specific areas are described in this section.

8.3.1.4.3.8.1 General Plant Areas

Raceways of redundant divisions are separated by physical
distance. Figures 8.3-29a through 8.3-29d indicate the mini-
mum separation distances for parallel runs of trays and con-
duits of redundant divisions. In general areas the minimum
separation distance between open cable trays of redundant
divisions or between an open tray of one division and a con-
duit or enclosed raceway of a redundant division routed above
the tray is three feet free air space (horizontally) and five
‘feet free air space (vertically). However, if no automatic
area fire detection and extinguishing system exists,_and the
lower tray is the highest tray in a tier of three WX more, the
minimum vertical free alr space for separation is eight feet,
The minimum separation distance between an open cable tray of
one division and a conduit of a redundant division where the
conduit is routed below. the open tray is one inch. Where
equipment arrangement precludes maintaining the minimum
separation distance, covers or barriers are provided between
trays of redundant divisions. Circuits of redundant divisions
can also be run in solid enclosed raceways, such as totally
enclosed trays or rigid steel conduit, where the minimum
established distance for open trays is not maintained.

-/

In cagses of crossover of one open tray over another of a ,
redundant division where the minimum vertical separation cri-
teria established in the above is not maintained, barriers
.consisting of solid steel covers on bottom trays and solid
bottom in top trays are provided. These covers extend to each
side of both tray'edges by a minimum distance egqual to three
times the width of the widest tray involved in either
division. The length of the protective covers is taken along
the tray centerline. See Figure 8.3-29d. At crossovers, a
minimum vertical separation of one inch is provided between
the top of the bottom tray and the bottom of the top tray.
'Z‘an . (Cau"l'g-l lozlou) an,
In the case# of -exessevers—of enclosed racewayg oad open trayy
of a redundant division, the minimum separation distance is gz, solid LMo ac
one inch 4 - i ¥ bacticy e&é'cacl-'l)d_s
the enclosed raceway is above the open tray, a one-inch ver-\ o+ g,YOMA e
tical separation and a tray coversextending 12 inches beyond | zidec o€ the
the sides of the <onduit is requifed. See Figure 8.3-294.

Ty T
enclosed fatewa.y e baceier add.

ewvelesod racewsy is

»>doided Gor 4l

0p¢u '{'Po.c‘v.
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c. Some: sensing equipment for the reactor protection
system and the nuclear steam supply shutoff
system are located in the turbine building which
is a non-Category I structure. The sensors,
cables, and raceways are Class 1E. Failure of
the sensors due to seismic effects on the
non-Category I structure in which the sensors are
mounted does not -prevent the system from per-
forming its intended function. This is
accomplished by the use of backup sensing devices
which are mounted in Category I structures.

8.3.1.4.4 Associated Circuit Analysis

Non~Class 1E control and instrumentation cables as depicted in
Table 8.3-27 illustrate the various circuit configurations
that result in associated circuits within the designed cable
and raceway systems (see Table 8.3-20). These non-Class 1E
cables which become associated by connection or proximity to a
Class 1E circuit are representative of the three part defini-
tion of associated circuits in 8.3.1.4.1.13. Associated
cables as depicted in Tables 8.3-20 and 8.3-27 are routed in
compatible divisional trays. These cables are uniquely iden-
tified and remain with or are physically separated the same as
those Class 1E circuits with which they are associated except
at cable end points inside enclosures.

8.3.1.4.4.1 Categories of Associated Circuits Treated as
Non-Class 1E

The following categories of circuits are treated as non-Class
1E circuits., Justification is provided in 8.3.1.4.4.1.1 to
8.3.1.4.4.1.8.

Category 1A: Non-Class 1E instrumentation and control
cables/wires that are not supplied Class 1E power
and are routed in non-Class 1E raceways but have
a continuing section in Class 1E raceways or
enclosures. See Figure 8.3-43a.

Category 1B: Non-Class 1E instrumentation and control
cables/wires that are supplied Class 1E power and
are routed in non-Class 1E raceways but have a
continuing section in Class 1E raceways or
enclosures. See Figure 8.3-43a.

Category 1C: Non-Class 1E instrumentation and control
cables/wires that are not supplied Class 1E power
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but are associated by proximity inside an enclo-
sure, sr—-become=assoTiated=with=z mioncompatible
£rass—1E-diviston=in—a=dounstream. raceway.-or
>ncrosure. See Pigure 8.3-43a.

Category 2A: Non-Class 1E power cables/wires that are not
supplied Class 1E power and are routed in
non-Class 1E raceways, but have a continuing sec-
tion in Class 1E raceways or enclosures. See
Figure 8.3-43b.

Category 2B: Non-Class 1E power cables/wires that are con-
nected to Class 1E power and are routed in
non~-Class 1E raceways, but have a continuing sec-
tion in Class 1E raceways or enclosures. See
Fiqure 8.3-43b.

Category 3A: Non-Class 1E instrumentation circuits that are
connected to Class 1E circuits and utilize
current limiting isolation devices. See Figure
8.3-43c.

Category 3B: Non~Class 1E power cables/wires that are connectd
to Class 1E power through a series of two Class

1E circuit breakers or fuses. Ses—Rigure—8-3—43da—

Category 3C: Non~Class 1E power cables/wires that are supplied

Class 1E power through an inverter. -See—Riguze-
GrI—43d,

8.3.1.4.4.1.1 Analysis for Category 1A Circuits

The postulated events for this category of non-Class 1E
instrumentation and control cables (non-Class 1E powered but a
continuing section associated by proximity with Class 1E
cables/wires) are mechanical, structural, or electrical
failures in the non-Class 1E raceway or equipment. These
failures eventually manifest as overcurrents in the non-Class
1E cable and the continuing associated section of the cable.
The design features that minimize the effects of this hazard
on the Class 1E circuits are the following:

a. The cables in instrumentation and control
raceways are low energy circuits f{see=Babie-
e e

b. The cable insulation and jacketing are fire
retardant per IEEE Standard 383-1974 (see
8.3.3). Cable types are selected and routed
according to their voltage level and application
per Table 8.3-20.

8.3-59c
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8.3.1.4.4.1.4 Analysis for Category 2A Non-Class 1E Circuits

This category of non-Class 1E cables consists of power cables
that are not supplied Class 1E power and are routed in
non-Class 1E raceways but have a continuing section in Class
1E raceways or enclosures. The analysis for this category is
identical to Category 1A except that these circuits are not
low energy circuits. Refer to 8.3.1.4.4.1.1. The justifica-
tions for these circuits are as follows:

a. Justification b, ¢, 4, e, £, and g as listed
under Category 1A

b. The 480 V system is high resistance grounded to
limit ground fault currents to 10 amperes maximum
(see 8.3.1.1.10).

c. The é.9 KV and 4.16 kV systems are high
resistance grounded to limit ground fault
currents to 12,5 amperes maximum.

d. The cable loading in power trays is limited to 2"
fill and cable ampacities are taken from
NEMAWCS51-~1972, Ambient temperature correction is
made for temperatures above 40°C. 1In addition, a
group ,derating factor is applied to further .
guarantee that cable overheating will not occur.

e. Non-Class 1E 480 V combination motor starters in
motor control centers are provided current
limiting fuses and thermal overload relays which
are designed to operate at 1.25 times full load
current,

8.3.1.4.4.1.5 Analysis for Category.2B Non-Class 1E Circuits
These circuits are non-Class 1E cables that are Class 1E
powered and routed in non-Class 1E raceways. A continuing
portion of these cables are routed in Class 1E raceways or
enclosures. Justification for these circuits are as follows:
a. All the justifications listed under Category 2A.

b. Those justifications listed under Category 1B-b,
c, and 4.
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8.3.1.4.4.1.6 Analysis for Category 3A Non-Class 1E Circuits

The cables in this category consist of data logging type
instrumentation circuits such as inputs to the analog process
computer. These circuits are low energy circuits and are con-
nected to Class '1E signal circuits through Class 1E current
limiting resistance units such that a fault in the non-Class
1E circuit does not affect operation of the Class 1E circuit.

8.3.1.4.4.1.7 Analysis for Category 3B Non-Class 1E Circuits

The non-Class 1E cables in this category are connected to
Class 1E power and supply important to non-Class 1E loads
(such as emergency lighting) and are not identified or
separated as prime circuits. The justification for this
Category is similar to Category 2B. Additional protection is
provided by isolating the circuit through two Class E over-
current devices in series. See 8.3.1.2.1.1

8.3.1.4.4.1.8 Analysis for Category. 3C Non-Class 1E Circuits

The non-Class 1E cables in this category connect to non-Class
1E loads and are powered by inverters {(1N-1 and 1N-2) which
are fed from Class 1E batteries. The cables of this category
are not designated as prime circuits and are not separated as
associated circuits. Protection of the Class 1E power supply
feeding the inverter is provided by Class 1E overcurrent devi-
ces (see 8.3.1.2.1.1 and 8.3.2.2.1.1) and the current

limiting characteristic of the inverter.

8.3.1.4.4.2 Categories of Associated Circuit§Treated as
. Class 1E

The following categories of associated circuits exist and are
illustrated in Pigures 8.3-43D and 8.3-43E.

Category 4A: Associated instrumentation and control circuits
that are connected to non-Class 1E power and

routed in Class 1E raceways and/or enclosures and tayg

have a continuing section in a non-Class 1E
raceway (Category 1A).

Category 4B: Associated power circuits that are connected to
. non-Class 1E power and. routed in Class 1E
raceways and/or enclosures and,have a continuing
section in a non-Class 1E raceway (Category 23).
mla

Category 4C: Associated instrumentation and control circuits
that are supplied Class 1E power are routed in
Class 1E raceways, are not isolated on accident

./
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signal, and may have a continuing section in a
non-Class 1E raceway (Category 1B).

Category 4D: Associated power circuits that are connected to
Class 1E power, are routed in Class 1E raceways,
are not isolated on accident signal and have a
continuing section in a non-Class 1E raceway
(Category ZB)'/

The design features of all associated circuits -are in accor-
dance with 8.3.1.4.2.1.3.2. The non-associated circuit por-
tions of the cable routes are analyzed in 8.3.1.4.4.1.

8.3.1.4.4.3 Specific Deviations to Separation Criteria
8.3.1.4.4.3.1 RPS Power Supply

The Reactor Protection System Power Supply System consists of
two non-Class 1E buses designated RPS-BUSA and RPS-BUSB which
provide the failsafe power supply to the reactor trip logic
circuits and to the neutron monitoring circuits (see
8.3.1.1.6). The non~Class 1E neutral of the RPS power supply
bridges the various essential circuits; however, the postu-
lated failure modes result in loss of power to various por-
tions of the circuit. Since the systems are provided with
failsafe logic circuits, power loss will not prevent them from
pexforming their safety function. Fire barriers have been
provided between redundant divisions. 1In areas where four-
channel separation is required, the four-channel separation is
maintained up to the relay. The relays in these instances do
not have coil to contact separation. The assignment of
RPS~bus power supply to the various RPS trip logic circuits
and isolation valves circuits is consistent with the single
failure criteria. The reactor protection system scram sole-
noid cabling at the scram solenoid units utilizes flexible
conduit because of space limitations. The raceways entering
these units do not meet WNP-2 cable separation criteria;
however, it is in accordance with the design requirements
shown on Figure 8.3-41.
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TABLE 8.3-8 (Continued)

(12) REF./S.

FIRST LINE WILL INDICATE THE REFERENCE NOTE NUMBER IF APPLICABLE. SECOND LINE WILL
INDICATE THE REVISION, I.E., REF. 1, 2 AND REV. A OR REV. 1 ETC. REVISION IDENTIFIED
ALPHABETICALLY INDICATE CHANGES PRIOR TO THE CABLE AND CONDUIT SCHEDULE BEING FORMALLY
APPROVED FOR CONSTRUCTION. THE NUMBER ZERO "0" IS USED TO DENOTE THE FIRST ISSUE OF
CABLE AND CONDUIT SCHEDULE AS APPROVED FOR CONSTRUCTION. SUBSEQUENT REVISED ISSUES
WILL BE IDENTIFIED USING THE NUMERICAL SYSTEM. EXCEPT FOR REV. 0 THE REVISED ITEMS
WILL BE IDENTIFIED BY AN ASTERISK IN CABLE AND CONDUIT SCHEDULE.

(13) REFERENCE NOTES

1. FOR ELECTRICAL DRAWING INDEX AND ELECTRICAL SYMBOL LIST SEE DRAWINGS
E500 and E501.
CABLE SCHEDULE OUTPUT SHEETS ARE PRINTED WITH A MINIMUM OF FOUR LINES
FOR EACH CABLE NUMBER. THE FIRST LINE IS HEADING INFORMATION, THE
SECOND LINE IS CABLE ENTRY X, Y AND Z COORDINATES, THE THIRD LINE IS
CABLE ROUTING NODES, AND THE FOURTH LINE IS CABLE EXIT X, Y, 2 COORDINATES.

Z~dNM

2. "HOLD" INDICATES CABLE IS NOT RELEASED FOR CONSTRUCTION. CABLE SPEC HEADING
IN SCHEDULE INDICATES CABLE TYPE AND QUANTITY. EXAMPLE: Gl 1 INDICATES
TYPE Gl CABLE, SINGLE CONDUCTOR. )

3. CABLES DESIGNATED BY "CABLES NOT ROUTED" ARE NOT RELEASED FOR INSTALLATION.
ROUTING TO BE DETERMINED AND WILL BE RELEASED IN A SUBSEQUENT ISSUE.

AN ASTERISK UNDER THE COLUMN HEADING RV INDICATES THIS CABLE IS APPROVED
FOR CONSTRUCTION.

L 30 g °beg
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AMENDMENT MO, 23
4 Fepbruarv 1982
A SIENAL
N ;
Y POWER CARLES ™\ \ASIGNAL (INSTRUMENTATION) CABLES
Vwia CABLE. APPLICATION |s }’ CABLE APPLICATION
'g_ A 14.3KV | 6.9KV| 4. 16KV PO4EN 480/240/208/120VAC |t ANALOG | NMS& RPS ~ | DIGITAY
>|'>| POWER | POWERI 250/125VDC PWR __ ° |c TRIP |LOGIC [’f S| CABLES | o8
. CABLE INSULAZTIOR VOLTAGE/TYPE [N caBLES IR | &'} R8s | W
Ed IR 8KV | SKV | 1000V/630V | A CABLE/INSULATION VCLAASH TYPE < |
213 c A1 B G {L {500V, c0CY L, K.V |
¥4 CAEAZ DIVISIONS e i ABLE DIVISIONS
< Ligl A7 B1 Al-BI 102V 31A1 BI112V131A1B iR 1§213)J41516.1.7) AlBVTA]B
zialbx b P byt ] talstet o £ F 01 1 4 1 al 1 | |
L8108l 1 xI | [ clstzl ol b I &t L 1 lai
H LA | X 1 X\ ElSt3} c 1OV 1 ) ) [
H | B i X 11X wisyal vl Aot [
H (1 ] ] 0 | A 1 AlSTS) N 01 ]
B |2 ] ] [ ] A Y{si6l | 101 1 ]
B |3 ] [ 8l : Slsi7 ] 01
P | A | X X . 1 X
P | B N - X X SVB ] | X .
P I ] ] ) 0 A a1 ] ] I A
P 12 ] 0\ A Cl21 1 1 1 1t L A
P | 3 [ | 0 /#Analoq-blgi:al Cable Separation
\ \ Outside Reactor Building
AW CONTROL CABLES C SEEZ TABLE 8.3=21 & TABLE 8,.3-27,22
.c ‘\ . CABLE APPLICATION L .. . . R
0 | * | ¥ [controt RPS Trip | Contr | RPS scram “* [TINTER~] NSSS |.BOP ~ . PGGC g :
\ Indication| Logic Ind ¢ | SOV Cxt Only FACE PGCC | pGCC ' RACEWAY
TR & Annun. Cables Ann ao;(rp CABLE | caBLE DIVISION
R CABLE. INSULATION VOLZAGE/TYPE (J N pIV. | DIV. NON
o 600/1000V | _ 600V 600V 600V DIV. 112 [3]18
L L,K,H 4 1000V B,G* 1 ESS1 t Div 1 0 .
H,X,GY 2 BESS2 | Div 2 0
R CABLE DIVISJIONS 3 ESS3 | Div 3 T e
A 1 2131415161 72FA1B) 4 5 6 |7 4 Al 0 See Piqurs
c [c | 0 A T A 3 B1 0 8.3-41
2 C 2 0 ] A 5 A2 0 |Sec—Rigure
wlci3 101 A | [ 7 I B2 1 0 1\ Srd—it
AjJC 14 1 21 [ 1 NSS1 () 1 See Pigure
Y [ |5 4 ' 0 ] | 2 NSS2 1 0 1 8.3-42
S |C |6 T 0 1 ] 4 DIVIA 0 {See Pigure
C |7 ] [ . 3 DIV1B 0 8.3-41
C A > 1 X 5 DIVZA [}] See—Pigure
C B T X 7 DIV2B 0 Br3=di-
RS 4 [ 0 A XXX1 | Div A A 1 X
RS 5 1 0 B XXX1 | Div A A i X
RSl 6 | 0 A XXX2 | Div B Al X
RS | 7 | i 0 B XXX2 | Div B A X
*#4AWG "G® (1000V) Is Used For RMC(CI2MN), F6AWG ~G* (1000V) 3 XXX3 | Div 3 A
Is Osed For Scram Return And °G® (1000V) IS Used Por .
. RO [ AT « * , teat ‘. " e e a EEMTRIL S o . 4 ' ~
LEGEND: X~-NON~IE, A-Associated, 0-Class 1B, A.~ The Subacript ®C* Refer To CND.
RB-~Reactor Buildl @-5PCS (Only)







frmmpie 11 333 POCS Cadle Information - TARE 8,321
B Cvtaises trom The OF system ,  POVEE CENCRATION CONTRO. COMPLIX (AES) 2ABLE DESION P CIOMTION «
canie B
b Semnery; Casle wa, STOR/TI1B=0CT,
Prom; U Y} POCC SICHMAL DESTRIPYION !
To1 WA 3=P008
Sviten; c3s w3ss o -
Sigmts  GLWC X XX pesouemioe,
Secarationy £2 )
Casle Types 54 [- 7, ' 3 uililome Proceds Sigret
INOEX OF SYSTIMS Low A 3 Low Lavel Asstog Signal
—_— low O H tow Level Olgital Sigast
{ A2 wctosr Bolier Frooees Instrusertation 33 o«
DT Auto Ceeresswrizstion (ADS) 3 L
2327 Jet Pume Instruseatstion Come A ) 160 #Y Zomovter Arslog Signel — =
/33 wclear Steas Susly Shutoft (NISS) Coss © H Comoutrer Digitat Sigasl D el D
/; P M N Kelr
200 “adctor Declrc, (hever) “ $77 A 20 CEeSA
270 Resctor menwmt Control (G} . WR oI 3 Nater [Racoreer |npyt P13 M D
2123 Controt Ao Orlee Myerevliic (CRO WD) ot N (541 Mamctaror Input - 254
/l;}u Possveater Controf
JIZAVA  Stenduy Lieule Control 3 wC < 23 voit1 OC Pover T4 Cu/Ca
[FLI1a  Stertus Renge Meviros Moaltoring
} 6210 Power Fonge meutron Moaltoring 120 YAC 10 voit AC Power W8 Cula Gt
1/RNC Stertup Orive Conrrol
7/ /IZ31D Ireverting inCore Prove Cally (T1) 123 vic 129 %It OC Pover TS O ea
//ﬁlu Renate Shtoown
&) /3IA Reactor provection Systen (RPS) - 23]
oo [f1 /013 RS votor Generstor Set Control Ct 1A [ 120 woit AC thatrrol & ST/ MG
v, /"/,' Indlcation Signal
/ / CIHA Computer latercoanectios Ci 122 125 voit OC Control ¢
/ /] Indication Signat
174 Process Rediation donitoring Ct 220 /S 2 velt OC Contrat & - T8
/ Indication Signat
SR Mea Raglation honitoring (AR) . -5
LI1SA Reslowel teet Ramavel (RR) )Y MG 1
/2 v ¢ 24 YOIt OC Power o=\
£21A Low Pressure Core Seray (LPCS) MXCI9 AYC W
s
T HIgh Presswrs Core Spray (HPCS) Cr < é‘m: Qurrent Trons tormer w8 A W
Iy Y (2-"114
7 /..nA HCS Power Susply NN s e Redintioe Masltor Iaput  SG12 MG 16 CE=2
I £3IA Lest Devection K1Y A8S 16
= /;u Reector Core isalatlon Coollng (RGIC) FOCC CABLE SEPARATION CATICORIES  $CT7 A¥G 14
ey 1A Reqeeste WCIT MG 16
I / JA fwactor Weter Cleens w3ss [t "WCT MG
ot 134 Aaunclrtor Systes ==z o DESCRIPTION WC12 ME 0
b /‘,\ ~ ———— - MC19 MG D
b WP Off Gas Syttve = Low Tees. (23]] Otv | Core Stwmdty Caatlng Syttes WCTT AG
hpn >~ Ve Dlvislon N e D
b — Nﬂﬁm SOTR SPOLY TIASSIFICATION €ss2 Olv 2 Core Standby Cooling Systes WCAS MG D
ote s Dlvll;(n 2 oot T MC W
. =33 v3 Core Stendhy ] System
RASBSTC wst ] Division 3 "
PR SORCE il 3 € 12/C mMC 14
DESCRIPTION A Olv 4 Resctor Protection Systes
AS O O Cwanel A Olvisioa { 2 CO0 AR
LI NTXTY . [ 1] Olv 6 Resctor Protection System
MY LIS SRS R RS , Cwrene! § Divislon 1 3 COD re
Tesoe INSIN SO | XE XX 2 Olv 3 Rasctor Protection Syatee .
l et n T Bes _t XX Chenaet A Divisloa 2 R
[ esvZ IRT oS IR YR 2 Olv ¥ Protuction Systes .
co he thaen C 3 Channe! B Olvision 2 COAX RG~4 *,
J0eAL INY 2 5.0 1 X
TesTC IS 503 R L L 311 Qiv 1 Mucleer Stean Swnsly Dwratt COAX G2
Tesvite (RS> D3 Y, Systee Olvision §
elvo, (Ryim Eoa A A (- 311 Olv 2 mucioer Stesm Supply Shutott COAX RG=%)
PO RITICR ¥ ] y, 'S Systea Division 2
T ok s G Ty COAX RGC-9Me
1] [-13ARTY 017 4 Jeviron Monltoring Systew Trlp
X togle Al Olvisios 1A
Div 13 OIV 6 Juvtron Monlitoriag System Trip xX-4
togic 83 Division 18
. : LS e DIV A 01Y 3 tevtron Monitoring Systee Trip [~ 22
2.3 Loglie A2 Divislos2A
X X v DIV 7 Jwwtron Momitering Systee Trip
. N Logles2 Division 2
s N xxxe DIYA ANl ofrer ronesatery functions rovt
Ssfety-Rotated Toms or DIV B _swew Division K (]
(3,221 r ‘ < ()

d

J) s BOP code corresponds To BO® cable signel classification

2) This BOP cnde corresponds 10 the 80P cadle separation clessiticstion Mat laterfsces

-
ey

wociaTeds)
i

U DIY A MY other ronesplety functioas rowvted wbew [3)
. or DIY 8 Olvision 2 W’
Qs cavle v 1 racovey |5 smasoclavess
—

pedils

.

(ssaple 1 O POCC Cavie Intorwetl
Cntalnad rae the BLA 2O
wasie rewti

Susmaryy Caole Wy, O=iQe1,10

from: (13 clare )]

Tay Llb g 111

Signat § Sesecation: 2
Covie Type: K=l
Racovey: Oiv 2

PCCS CABLE TYPES
(Svppiles Oy weners! Llectric)

[« 85 JLadli ] .

1 Telgtes Jnleioes Peir ot F20 vire

4 Tevsted SAlelees Palry ot 2D wice
7 Teisteoo SAlaleed Poirs of #20 wire
13 Telsted Snielosd Pairs of £10 wire
7 Telsted Shisieed Poirs of £16 dire

4 Snleided Pairs of Copoer Constenten
Trerwocovste vire

8 Shietced Pairs ot Covpn” Comstantan
Theraocou

sle wire .
# Shletges Puirs of Ovose Contnten
ovole wire

4 Telates Shieiced Puirs of 216 vire
Tolated $nletced Triple Comtuctors ot
120 ¥ire

12 Conguctors of F14 wire ¥iITM
Overal? Shleig
7 Coneuctors ot #14 dire

13 Conguctors ot #id wire
8 Conductors ot 716 wire

12 Conductors ot 14 ¥ire
19 Comsuctors ot 216 vire
71 Comivctors ot /16 wice
37 Conductors ot #16 vire
7 Conductors of F20 vire
12 Conguctors of IO wire
19 Conductors of 120 wire
77 Comtuctors of 120 Mire
31 Comsuctors of £10 ¥ire
A8 Conaucrors of 120 vire

7 Sesarete Conductors of 214 Wire
fovies iIn Comdult

12 Separate Conductors ot J14 Wire
Routes In Condelt
2 Pover Conductors fovt

fs Conquit *
3 Power Contucrors Aowted
In Congul t

Cosnlal Cadle Type RG-4
Coaxint Conle Type RG22
Coexlsl Canle Type RC59
Coaslel Canle Type RC-3IM

6 Ve 216 Individmily Shietoed
2 /e 210

Z=10 2 Ve 12

122 )/c 1148
GE=l3 “W4/c 16 ladlividually Shieteed

and for trose cadles ™at laterfece with The MSSS POCC codles,

with T~ N33S sececation code., This code Is atso used s combination eith e 80P POCC
21gasl coce 10 cescride BUP FUCC cadle signat/secaration classlfication, lee,, *C1® Indicates
Control, Division 1. Balance of plant Div B.cavles -caa Iaterisce »fTh XXXI FUCC cablias

* providing -*tridging® betvesn wasentlal 8 does ot occw, " Slallar for XXXII/DIY A
Iaterface cables, %ote that *Bridging® tutveen wsential Is acoeptadie In e folloeing
casest Cass ) Div 1 LT duct can Intartace with Div 4 or Div & 80P racevey, Cise 2 Oiv 2 FXC
dvct con Interfsce wit™h Olv 3 or Div 7.80P racevey.
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AMENTMENT NO. 23

February 1962
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‘ ‘ SYSTRM GARLES AND ROUTING CRITFRIA February 1982

PIRTLD IN PGGC MODILAR FLOOR DUGTS a
Ju Tz | 7] =
o >3 Z 2 RPEGIAL CARLR REQ,
éﬂg?,c‘iiﬂ 3z 3§§ Séﬁ gg 3 IS gl o8 e REMARKS
- r 1 b <
NESCRIPTION 2:;‘ 5 SH?% 5§ SEIISS Zzgzlfsé REOUTR,
X| K4 ¢4 DLv Y Al C1I20A | 12/C%14 " Failsafe cables
RPS TRIP LOGIA X | KN cQ Piv § RI G1120A | 12/G814 touted in GRDD. flex
CONTROT, CARLFS X | K| G} Div 4 A2 GI120A | 12/G814 NA CND within PGCC
) X} K| o3 Div J Rn2 C1120A | 12/0813
X | H3 Rq Div § Al C1120A | 2GONDPWR SCRAM SOV CKT | RPS scram SOV cables
NEUTRAL TO BE | trip loaic At & B1
. x| nd rd niv 9 nt €1120a | 2coNDPUR $6AVG FROM and LPRM qrouo 1 & 3
RPS SCRAM MAIN CONTROL cables are routed in
SOLENOIDS x{HA R Div 4 A2 C1120A | 2CONDPWR PANEL TO SCRAM | saparate PGOC Division
CARLFS GROUP PULL ROX | 1 ducts, similarly
x| ud »4 niv 4 82 C1120A | 2C0NDPWR AT SOVS for RPS scram SOV
X| L3 54 Div | Al GRMAC | SP4 : cables trip loale A2
RPS TRIP LOGIC x| 14 sd piv 3| Rt GRMAC | SP4 LNA & B2 and LPRM group
SIGNAL CABLES Xx|1dsqoivd az GaAC | spd 254 cables. |
xitd sfoiv d n2 GEMAC | SP4
X | SEVSOR CA JELY A 4 - - 7% 20.9 100q COAX 3
gl ] SHILD HI ,
| le RAD, TRMH .
§| ol PRFAMP S1G,CA M LOWA ] COAX RG6 | 79 20,0 1500 COAX STD -
\ VY prvave WiV, CA. 1.4 LOWA COAX RGSY 474 37.3 2000 SHLD % T
al PREAMP IV, TR, L ’ C1 280 | GOAX RGSQ 44 37.1 20000 SHLD 2 .. cao
. <[ | SENSOR €A, M - - 134 9.4 100 COAX 3 < 23 Ley
440 SHLD. a 23 wissE
£)| | SRFAVP STG.CA. M LOWA__| CORX RGG | 79 20.0 1500 COAX n il &  wp 5o >
9} |ed[ PRFAMP RV, GA L LOWA COAX RGSQ 47 37.4 2000 SHLD 8 Yo € Efz ft
?, PREAMP LV. CA X | 7,4 54 Niv Y NDIVIA | C1 28D | CORX RGSQ 44 37.3 2000 SKLD z S8 3"%2?: ,
E RANGE W CA. - 1 28D | MC19 NR __g__ e&f_?"s
‘"’55 SFNSOR/FPA,.CA ] M! - - 674 25.7 2307 COAX HI z §3 <39 X
JajIvo b RAD TRMP | ] u;—ng?-é
<|~] ST Rpa/pGee GA, L4 TONA COAX RGS] 44 37.3 20004 SHLD ez 5\- e28S
NEGESGEY o 79 20.9 1000 COAX 3 27l dd-anx
" SHLD WI g WELEEEE
W‘:g RAR, TEMH| @ !gé’g@;;
2|44l PREAMP SIG, AN ™ LOWA COAX RGK | 79 20.00 1500 COAX STD i
218 W PREAMP WV CA. L4 LOWA COAX RGS5Y 47 37.3 2000 SHLD
=|_|&{ PrFamp LV, @A ZEXINE L LOWA COAX RGSY 47 37.4 2000 SKLD
sec S RANE AS NS GRP,T X851 SQ Div | DIV 19} s SAME AS NMS GROUP 1 ———= [YNMS GROUP III
NmMmS1i 5[ SAME_AS_NWS GRP.T X Sq NIV A DIV 2H deemeeeee—e——e SAME, AR NMS GROUP 1 e [}NMS GROUP II
SAME _AS VNS GRP. X X SA Div A DIV 2V s GAMR, AS NMS GRO(P ) eme——t=|} NMS GROUP IV

|
Y.
3
SA Div 3 XxX2 | 4= SAME. AS DI17A IN NMS (AROVFE)
2
7
.

PROCESS RADIATION X
MONITORING (D17A) - [ X ¥ ] s Div 4 XXX2 | e SAME AS DI7A IN NMS (AROVE)
ARFA RADIATION X L3 Sd niv 7 xXXX2 | ARM-IN | MC8 NA
MONITORING (D21A) X L SH Div 4 XXX2 | ARM=IN | MC8 NA
INDEX MEGH CARLRE | X Ll nd - - - - ~277C SHLH
DRIVE MECH POS INH X L3 034 Div J XXX2 | LOWD MC48 48/C SHI, . p
DRIVE MECH CONTRCH X Ly GA Div J XXX2 | LOWD M7 37/C SHL,
4l DRIVE MECH ANALOG | X .1 s34 Div 4 XXX2 | LOWA ST1
al_rpos
+ |y[ pRrIVE MECH DFT SIq X L4 S3 Div 4 XXX2 |} LOWA COAX RG59 47 37.3 2000 SHLD
NRIVE. MRGH GRAMREH X L3Ccq - - - - 4/C SHLD
O{ORIVE MFCA BALL | < KAC3 - | - = < 2/ch16
™f vaca .
SHFAR VA ASSY CA, | X Ly C - - - - 14/c SHLA
< ROD LEFT/RIGHT]
4] POSTION [RRANCH X G1f cd piv 4 xxx1 | €1120A | 200NDPWR NA
3] CABINET JJUNCTION | X M§ SN Div § XXX1 | LLOWD COAX RG2J
g MODILES
Sl CRD PRORE/FPA CAB.| X K3 S RAYCHEM 13/¢
< 60/7180
= v OR EOUAL
ol EPA/RPIS CARLR X LY S Div § XXX1 | LOWA MC48
) <[ EPA/R22-P007 X JA 8 = - - - 28 PAIR
o . OA SHLD.
X HA CY Div ¥ XXX} C1120A | 2CONNDPWR Failsafe Power
X GJ4-PN Div ¥ XXX1 C1120A | 2CONDPWR ) Cables Routed In
RPS POWER X G4 ¢ Div 4 XXX2 | C1120A | 2CONDDWR Grounded Flexible
SUPPLY X GA P niv 4 XXX2 ) C1120A | 2CONDPUR Conduit within PGCC
(c72%) X H3 04 Div J XXX2 | C1120A | 2CONDPWR :
' X G P9 Div 4 XXX2 | C1120A | 2CONDPWR
X HA Cf Div ¥ XXXT | ~1120A | 2CONDPWR
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TABLE 8,3-24

POWER/CONTROL CABLE CLASSIFICATION

2 3 4 5 6 7 8 9 10 11 12
|
| i LOAD TYPE .
SPACE' - METERING, _
SERVICE MOTORS MOTOR- HEATER TRANS FDR*S TO PROTECT!ON SMALL
CABLE SI1ZE | VOLTAGE | ALL EXCEPT | OPERATED . SOLENOID| (INC. MOTOR | PROCESS (INC. PWR, SWG'R & & CONTROL | MOTORS
(AAG) (VOLTS) coL, 11 VALVES VALVES HEATER) HEATER | AND LIGHT'G.) | LOC. CONT. P, CKTS. (¥ ¥) =
- (Soo Noto 2) (Ses Note 2)
F10 AND 120 VAC P P c Cc P 134 C Cc c
SMALLER 125 vC (up to 9004) (up to 30A
‘ clrcults)
[v0]
'w LARGER 120 VAC P P c P P P P c NA é
1 THAH £10 | 125 voC 7T
| |
= N
=
ANY ABOVE P P NA P P P P ] T HA
120 VAC
125 voC
HOTES:

o

1. (* %) INCLUDED ARE: ELECTRO HYDRAULIC CPERATCRS (EHO!'S), HVAC DAMPERS, REACTOR STARTUP
RANGE DETECTOR DRIVE MOTOR, MOTORS P TO 1/3 HP,

2, CONTROL DESIGNATION 1S TO BE RETAINED FOR CABLES REQUIRING SIZES LARGER THAN £10 AWG FOR
VOLTAGE DROP REDUCTION.

286T Axenagad
“ON ILNITWANTWY

LEGEND: ;
P - POWER g
C - CONTROL

NA - NOT APPLICABLE




. - TABLE 8,3-25
DIVISION HARKERS FOR CQUIFMENT, RACEWAYS, & CABLES EXTERNAL TO PGOC
SAFETY
CLASS . o
CIAl w0 v
tys} o h,c\i
Als] » c
sto
sfc] ¢ PRIME
1}t PRIME CASLES (NOW~ _CABLES
t{A] A CLASS IE CASLES MRE
s RACEWAY RACENAY/ POVERED FROM CLASY LEL IDENTIFIED | CLASS IE R
€] s CABLE TYPE (CABLE REPRESENTATIVE | EQUIP, REPRESENTATIVE SOURCES) HAVE M IH THE SFIY] PRIME CABLES
DIVISIONAL [ DIvISION COPATASILITY | TRAY DIVISION MARKER CABLE MARKER ADO 1T 1 OHAL-QRECX40- CLR FLD OF. § THAT »INTRUOE®
SEPARATION 1] REMESENTATIVER SARKING | - FROM €550/£551 ] HARKING BACXGROUND | BACKGROUHO CIARACTER | MARKER ALSO OH OWG E530/ IN PANELS ARE
CLass €[ CABLE BUGER CHARACTER | CRAWINGS) QURACTERS COLOR COLOR COLOR RACEWAYS USED. £551 IDENTIFIED (1)
1 X 1PCS-5 oIV, 1 H,P,C,S coivi YELLOW YELLOW BLACK NA A YEL AHITE
X APCS-500T | BIVT v [ ~STEVERYECLOd | RED/ANITE AL VEC. /AT
Z X ZRIT-10 DIV, HP,C.5 TOIVZ TRINGE . J_GINGE B K K ry )
“Ix “BRIRES00V DIV, [ COLU70KRCE | CRELH/ARTNTE BT B AT
¥ X Yivas- 14 BIv, PG5 = 1) () | 1E) BLAX HA TR .
1 X AME=TT THAY R,C,S FORKY | (T, BloE I TItAT BIUE L1y HX L) YEU.ZWNITE.
) X SRRS=T7 THXZ R,C,5 —ROXY TREEN TRETR RED HX X —BLL7RAT v
1 X TPS=17 um"—"-n,'c‘,s—— RGBT B®ROE | DK BIUE i1 WX L4y YEL. /WY,
T X —IRPSYT [T Oe? R.C,S ROIBY e RID K HK —or, i
A X THIX=157 DIV, A H,F.C.% TOIVR STOVER STOVER BOXK HID/ATITTE LA VEL WYy .
[ — o S8 517 e DIV, X STIVIRZVITTOd (OTE 1) - ] .3
w B X" [T"BoV2C=10% DIV, B LA o4 TOTVE ~GOLD oD TR TEENAITE 4 11 9,* 11} pomm— o
! t X B3H7TY175 UiV, B DJIGRIIEY {HOTE 1) '!,
- RACEWAY TYPES  NOTE:  TIE RACEWAY TYFE CORRESPONDS TO THE CABLE QOMPATIBILITY Otf THE E5S0/E351 DRAAINGS. :
N _—— '
It = FOWER 6.9/4,16 xv PRIME CABLES: =
P - POMER 1000/600 -
250 vOC, 125 ¥ u./zonoamo v AC AV} SIGHIFIES DIV, | PFOWER/DIVA 1DN-CLASS 1€ FUNCTION
C = CONIROL 120 v AC/125 V OC 82 SIGHIFIES OIV, 2 POKER/DIVD tOH-CLASS IE FUCTION ~ .
S-Sl . A*2 1 B%) ARE PROHIBITED
R = RPS SCRAM $OY RACEWAY
NOt-1€ 9000 SERIES CABLE IAMBER
CADLE MAKER -
- A NXE-CLASS 1E CADLE MENTIFIED 8Y A CAULE MAMDER DETREEN -
TE CAULE MARKER ILICLIDES W00 & 9999 NO IS FOUTED PARTIALLY CR WIOLLY IN A olvmomuzm
B0Ts TIE CABLE MMGER RACEWAY (R 1S DT MIYSICALLY SEPARATED FROM A CLASS IE CASLE )
MO THE DIVISION MARKIIG RITHIN 1S EQUIPHENT OF QUGIN (R LESTINATION, o
CHARACTERS .
TYPICAL DIVISI0H MARKEKS
BACKGROWHO o‘x.oa 15 vELLOM b“.\cs.o,....] Co lor
[: . :I"I \l :I—- Gold
TUeC3=%" mm Oiv, 1 8L IARACI(RS
QiU forsue-1239 Dap [ | [o] S
CABLE MARKERS RACEWAY (PULLOOX ETC.) (oum(ur o 2
— . "
SPLIT BACKGHOUND uoa‘crrm—ss o «sml"mxm:rms . | I ’ L,_,_ “ D €9
COt(R 1S Wﬂ« FOR ABOVE 6 FOR RACEWAYS,MINUS C mtacf'er Caler Cime "
APPLI(‘AII(XI) THE RACEWAY I'YPE . - - / .“ ‘2 =
PREF 1X) blact, Grfwlile 5
(1) INLERUAL PAREL WIREMAKERS '-\_\ ) Checkored 8%
[(* )
NOTE 13 AL A'D (R B'2 CASLE SLCTIO0N MAY BE IREATED AS MON-CLASS I€.  $6€ CATEGORY -
. 18, FIGIRE 8,343 A0 CATEGORY 20, FIGURE 8,3-434, ™~ M ‘ \ r.q (ouéu.\- S :

\G ('.‘3.‘:‘ Convju:"' “Ulkc( @)L:d ('QSu\le.D :
y K_,/ \_J




1 . . WNP-2
TABLE 8.3~26 AMENDMENT NO, 23
‘ February 1982
{" SN, DIVISION MARKERS POR EOUIPMENT, RACEWAYS, CABLES, & WIRES IN PGCC
2y '.
WIRE MARKERS (1)
CABLE MARKERS
. s SAFETY | CABLE I PRIME PGCC PGCC EXTERNAL IFP CABLE INTRUDES
CLASS Sep, CABLE CABLES RACEWAY/ RACEWAY/ TO PGCC INTO A PANEL (1IN
PGCC CATE=- SEPARATION {NON=-CLASS EQUIP. BQUIP,./ INTERPACFS PGCC) OF A DIFFERENT
DIV. GORY MARXER 18 CABLES MARKER= CADLE WITH DIV. THEN THE
SEP. ClAIN]AS L L PWRED FROM | LETTERING | MARKER DIVISIONAL *INTERNAL PANEL
CLASSES | L| S| O] SHOWN E B CLASS 1B COLOR 15 BACKGROUND | SEPARATION WIRING, WHICH IS
AjS|N|jON T ky SOURCES) BLACK COLOR CLASS ELECTRICALLY
s|{o CABLE T T AAVE AN SHOWN ON CONNECTED, SHALL RE.
L2 o o I 4 ) B E ADDITIONAL TABLE §,3-25 | IDENTIFIED WITH
I{ L | MARKER R R CHECKERED STRIPED MARKER TAPE
1AL A I I MARKER
EIT}S N N
E|lS G G .
D 1 ]
1 COLOR
‘Ie
X RPS~Al1 | RPS~I | Red
£55 ~ X Div=1A| Div I| BLack 4
RPS~-B1 | RPS=-1 | Red
X ~}Div~1B6 | Div I | Black N/A . 3 Yellow/white
1 X ESST™ -Dte I | Black Div Yellow
< NEGI—-} Bt I | Black 1
NS X Div 1 | Oiv I|Black| . .
X XXX1 . | N/A N/A Red/White For Prime Cables Only
X NDiv A | N/A N/A Red/vWhite AR, 1 Yaellow/White
| DB _l-Nrn | Wik = —NAX~
Jon— [ RPS~A2 | wRB=1 Red
" RPS  —T% Div 2A | Div_Ii-8iacw |while 5
. X RPS~B2 | RPS Il Red wete
. . X Div 2B | Div IY -Bleck |-V 7 Blue/wWhite
Wt €45 LX $2__)-Piv 1) Aleck N/A
2 55 NSS2 L-Ddv 1] Bluck / Div 2 Blue 2
N X Div 2 | Div I -Bisch
X XXX2 N/A N/A Green/White For Prime Cables Oaly
X Div B . { N/A N/A Green/White A,B, 2 Blue/White !
Bhv—ie |NAA | NAA A e
X ESSIII | ESSII] wWnite N/&
3 X XXXIII | N/A N/A Blue/Yellow | Div 3 Green 3 Greaen/White
. X Div 3 ESSIIH White N/A
NON=- X | Xxx1 R
CLASS X | XXX11 N/A N/A N/A N/A white A,B,1,2 N/A
1}:4 X} Div A
DUCT X | Div B

(1) Each panel or bay shall be identified with the appropriate divisional marker to show

the residing Division of the internal wires.

Note that the internal wires in a Division 1

panel that are compatible with the various Division 1 cable separation categories will not be

identified.

Sinilarly for Division 2 & 3 panels,




WNP-2

TABLE 8.3-27

AMFNOMENT NO,. 23
Pebcyacy 1982

NON=-CLASS IE ASSOCIATED CIRCO!’.'SB) (CONTROL & INSTRUMENTATION)

N

X = For Non~Class 1Z Poweged Cables only. These cables are not treated as assoclated (Catagory 1C).

2.

Deaslgn contzol i3 provided to not allow these clrcults in redundant Class 1B raceways

downstraan of equipment of ocigin/destination. These cables ace not prime cables,

3 .
All XXX $i-cables ace assoclated and routed only in Division 3 caceways and enclosure inside the

PGCC. External to the PGCC they intarface only with Division 3 cables and ate routead in Division 3
Raceways and Enclosuces.

3.

Assoclated circuits Iincludes both prime and non-prime clrcults. This

by ceplacing PGCC with BOP, XXX1 with DIV A and XXX2 with DIV B.

table can be genecalized

Swlsiconedosacawaus ace

28

~+r—Naorm-E1 ¥ TTpowered bies-conteined~in—r rICeways IR AILIL AL e
~tsolated-by-over—current-oratective.davices.,
BVON~CLASS 12 CIRCUITS (POWER)
809 CATEGORY 2A,
BQUIP _/ (TYPICAL)
A 1A%y 1
1 1 A’
NON~ (1)8 1
12 B
CATEGORY 48, 4D
N (TYPICAL) ="\,
NES 8 | 2
2 T —Ay8 |
NON=- (1)A : 2
134 a

)

PGCC [2754 PGCC BOP RACFWAYS BOP
PANEL RACFWAY TERM. CAB EQUIP.
ASSQC~ § FIREq ASS0C- NON=- | PIRZ{ ASSOC— ¥ IREA ASSO= %— NON=- :g-{ CAN BE
ciarten | sTop | rAaTTD CLass | stor| 1aTtro sToe crareg CLASS ASS0~
WITH canwe (2)f 1B wiTH CARLE 111 CIATED
CARLES CARLE CABLES OF CABLYE WITH
or ' (§:3'4 cLass 1e (8Y CABLES
el ANAL~ DIV, ANAL~- COMPAT.
CLASS YSIS) ¥815) WiTH
12 CLASS
DIV. 111
nv,
CABLY, 'DIVISION X1 o1 XXX1 =5 1,.X o FY A 1.X
RACEWAY DIVISION 1 : 1 A
CASLE DIVISION Xe3 P XXX1 Py 1.X A 1eX
RACEWAY DIVISION HON= - A
CLASS
12
CABLE DIVISION X o XXX2 P X 81 1,X
RACEWAY DIVISION . et NO- ® )
CLASS
e .
CATZCORY 4,A, 4C CATEGORY IA, 1B CATERORY 1C
{TYPICAL) {TYPICAL) ==~ (TYPICAL) —-7
CABLE DIVISION Xe2 _ 1 oo 1 XXX2 2,X 78 78 ~ X3y
RACEWAY DIVISION nd 2 20— - £ 2 B YL
CABLE DIVISICN X,2 > XXX2 o 2,X P _ 8 2,X
RACTAAY OIVISION NON- had /\ B (M|
CLASS
12 ~\
CABLE DIVISION x Y X X o A
RACTNAY DIVISION | NON- & od ALY 2,x , _/
CLASS
. 1B




(cS/B7)CONTROL ROOM SWITCH TRIP

( 52/a ) CIRCUIT BREAKER 7-1 CLOSED

(86/T8) TRANSFORMER TR-B L-O RELAY TRIP

Eoe (86/7-1,86/8-7)MAIN OVERCURRENT -0 RELAY TRIP |oR

(27/87)

NOT

NOT

TRANSFORMER TR-B UNDERVOLTAGE "

(SET 87.3 %)

(52/b) CIRCUIT BREAKER 7-1 OPEN

(52/b) CIRCUIT BREAKER DG|-7 OPEN

(52/b) CIRICUIT BKR B-7 OPEN

LS

(27-7-3 4,5) SEC U-Y RELAY
\F‘RIP (SET 87.3%)

-12/3 TR

% A —NOT]
PERM 85 ER]— OR
T L
& 55
PRIM U-V_RELAY TRIP (TR o ﬂ-—e -Eg
(27-7-1,2)(SET 63%)| |25 =
.

LOAD SHEDDING

» TRIP RHR 2A, LPCS,CRDIA, SWIA

. REA-FN-1A, ROA-FN-1A,MC7CMC- 72

EMERG

NOT

HIGH DORYWELL PRESSURE

LOW REACTOR WATER LEVEL

- DIESEL. GENERATOR D&-l START
BUS_SM-7 NORMAL _
A = START LPC
" 1oRl—o—n] -8 > START RHI
‘zrg » START SW
2155 o= START SG
— TRIP BKR 7-75







“ .

<

(cs/B-8) CONTROL ROOM SWITCH TRIP

(52/Q) CIRCUIT BREAKER 8-3 CLOSED

(86/T8) TRANSFORMER TR-B L-O0 RELAY TRIP

(86/8-3,86/B-7)MAIN OVERCURRENT L-O RELAY TRIP |or

ot

P

. for] :
27/88 TRANSFORMER Ti-ll'-"é UNDERVOL.TAG'E@

(SET 872.3%)

(52/b) CIRCUIT BREAKER 8-3 OPEN

(52/b)YCIRCUIT BREAKER DG2-8 OPEN.

' o

I'w 1

(27-8-3 4,5) SEC U-V RELAY TRIP
e -
\ (ST 82.3%) (so/p\cileur Bup B-Boren
2/3]__[TR S%. A port——=1
PERM 85 OR[—" OR
\ - TR
I58
PRIM U-Y RELAY TRIP== . _:;" 8 "
(27-8-1,2) (SET 69%)| 125 i

Y

LOAD SHEODDING

TRIP RHR 2B,RHR 2C,CRDIB, SWIB
REA-FN 1B, ROA-FN-1B,MC-8C, 8C-8

o]EMERG BUS SM-8 NORMAL

=

HIGH DRYWELL PRESSURE

A l—s

DIESEL GENERATOR START (Fl

LOwW REACTOR WATER LEVEL fﬁ

2.3-1%¢.

» START f
8 = START
0% = START ¢
15 o~ 5 TART

— TRIP BKR 8-85




A

i

=&



0

TRANSFORME R TRANSFORMER
TR-NI TR-S Tp}-g
k
TRIP tm-s f>s-3-'
BKR B8 ) sM3 |
)3-8 12 [ BACK-UP
' PREFERRED |
POWER SUPPLY A=
282 U eperer us emea) B8
Y - ’
-N'C'I‘)‘e-ooz i 1) Load BREAKER
TYP FOR: RHR 2B,RHR 2C, SWIB
EMERGENCY 4 ; :
R i -8l 8-
) D62-5 DIB,B-85, 8-81, 8-83
DG-2

— ——

(CS/B8)CONTROL ROOM SWITCH CLOSE :’OR | cLosE
i BKR B-8
— |
(39/B-8) CONTROL ROOM SYNC SEL A
SWITCH IN MANUAL .
(99/8-8) CONTROL ROOM SYAC OR
SEL IN CHECK A :
(SCR-DJ2) SYNC CHELK
RELAYCERM ! ~ TRIP CIRCUIT BKR 8-3
) SwiTCH
_] R _ PERMISSIVE TO CLOSE
g " BKR DG2-8 (FIG 8.3-17B)
- [
. 8-3-1724)" REFERENCE LOGIC SYMBOLS

HR2C & 480V UNSHED LOADS
HR2B £ C.B, HVAC B

WIB & SGTS HTG CoIL B

3GTS FANS B

F\_-IAND OR

i
TINMING RELAY: 25 -2 SECONDS

AMENDMENT NO.
February 1982

(TIME RELAY)

{
§ NOT "

23

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

EMERGENCY BUS SM-8 UNDERVOLTAGE °
PROTECTION,BUS TRANSFER, AND
LOAD SEQUENCING

18.3-

FIGURE

l7c
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WAL 3 srany - '-A-l —— —
MANJAL —I
START <
s o
SLCTon Sw
U L) ——
MANTE nard € ——— 1
~
2 20LUCTOR Sw 58
(U7 .
menore
VAN AL
atante <
RENOTE
CONTRGL Roa v icn A v
Sramy s ol H
H
\ .
D6 CXT kR 4- D@
Termissise Close ’
TR Noemal / Sharke
- 3s Soagece BKR TR
((mnug (Y
V(A VOLTALL RELAY 27 %
(Fiéuss §,3:%5 )
xiagoer y
Mto CRYWILL Wi prEsaL
starr
St w——
oR

REALTOR L0 watEm

wvey
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m AMENDMENT NO. 23
February 1982

SEE FIGURE 8.3-18b

RECERENCE LOGIC SYMBOLS

NEMA ICS 1010,

2
3-

@ FininG l(ul/S(CO‘O L S {¥1}

TR
P

»
13
1

NUCLEAR PROJECT NO. 2

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

DIESEL GENERATOR LOGIC DIAGRAM ~
DIVISION 3 (HPCS), ENGINE START

FIGURE
8.3-184
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CONTROL
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.
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AMENDMENT NO,
February 1982

SEE FIGURE 8.3-18a

23

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

DIESEL GENERATOR LOGIC DIAGRAM -

DIVISION 3 (HPCS), GENERATOR BREAKER
CLOSE

FIGURE
8.3-18h
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. GENERAL AREAS

RACEWAY.

3‘

TWQO REDUNDANT ODIVISIONS,

ad a—

lowv z f—a—dovz [

[ L OPEN OR —f
uy ENCLOSED

TRAY OR

l CONDUIT l_

piv IT
THREE OR MORE -[Dw I -'____r

PER TIER AND | '
NO AUTOMATIC | _ ~ | dlv ]Ll
FIRE DETECTIONS | Div IL

§ EXTINGUISHING

AVAILABLE i 7] DIV ﬂ_ '

NOTE:

COMPLETE CONFIGURATION.,

~ A. MINIMUM HORIZONTAL SEFARATION REQUIRMENT BETWEEN ANY TWO
REDUNDANT DIVISIONS . THIS I8 ALSO APPLICABLE IF ONE RACEWAY 1S ENCLOSED
AND THE ENCLOSED RACEWAY 15 NOT LOWER THAN THE OPEN TRAY OR

lowv T | lmv]'[;—
[ -

B, MINIMUM VERTICAL SBPARATION REQUIREMENTS BETWEEN ANY

DISTANCES SHOWN CONSIDER THE IDEAL ARRANGEMENT
OF TWO (2) RACEWAYS ONLY, IF MORE THAN TWO(2) TRAYS
EXIST IN ANY PARTICULAR ARRANGEMENT, PHYSICAL
SEPARATION DISTANCES CHOSEN MUST BE BASED ON THE

AMENDMENT NO. 22
Feoruary 19t2

OPEN TRAY
(TYPicAL)

Barricr o
el 1o|v [

===

e 2 "
ONDUIT
(TYPICAL)

TWO OR
LESS PER TIER

PARALLEL ROUTING

hsnmcron PUBLIC PCWER SUPPLY System | CABLE SEPARATION REQUIREMENTS
ENE A E -
NUCLEAR PROJECT NO. 2 GENERAL AREAS/OPEN TRAYS

FIGURE
e - 3— '
2%a
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0o o

AMENDMENT HNO. o}
Felruazy 1682
GENERAL AREAS
C.CONT'D
VERTICAL
(SEE NOTE ON FIGURE 8.3-292))
WHERE VERTICAL SEPARATION REQUIRMENTS 4RE NOT MET §
THE USE OF BARRIERS, TRAY COVERS OR CONDUITS MAY 2E& )
USED WITH NO SPECIFIC o|MEszo~AL REQUIREMENTS EXCEPT :
AS INDICATED BELOW: - ;
|
DIV. I DIVI i
l DIV I ! Q i DIV I ! O '
—_ ; .!
e S S ) NoTE 1
owvll |
io:v][l IDWEI lDw]II O
-H/-)l—- "‘IH‘F"‘"‘AL“ ’!Aﬂ-
Az 1I2"MINIMUM OR FLUSH TO WALL,
Note 1 N il de~ ‘E-C?Aus\-’-ou e':s\-‘wc-e [ “%“;re:l
o ol
°r . 4 uo‘.ad" o!Nis.'o-J c:w&-dl"‘ ofl-
ba‘fﬂ’ee" fed« L o‘-
{- " !au."' ‘.Lc,i Must N
eoc‘,bf.ea ra-q< \4
. touch.
?L\{Gtcall'f ouc
: | WASHINGTON PUBLIC POWER SUPPLY Syste | CABLE SEPARATION REQUIREMENTS ot
GENERAL AREAS/OPEN TRAYS - R, -
NUCLEAR PROJECT KO. 2 PARALLEL ROUTING s

Tmws b g - = ceas




AMENDMENT NO. 2
Februaryv 19£2

GENERAL AREAS

CROSSOVERS
(SEE NOTE ON FIGURE 83-29¢)

TRAY COVERS SHALL BE USED FOR ALL CROSSOVERS OF REDUNDANT

DIVISION RACEWAY

SYSTEMS,EXCEPT WHEN THE BOTTOM RACEWAY

1S A CONDUIT, THE SCHEMES SHOWN BELOW SHALL BE USED REGARDLESS
OF THE YOLTAGE LEVEL OF THE CABLES IN A CROSSOVER RACEWAY

SYSTEM,

| W

SW 1 . w |
g

1T

o~

2w Tq_l / .

z _~

— & i

i

/

3w W 3w

W" IS DEFINED AS THE NOMINAL

NVOLVED,

TRAY WIDTH AT THE WIDEST TRAY SECTION A-4

AIWz23 TIMES THE NOMINAL TRAY
WIDTH OR FLUSH TO A WALL. .

‘:rm‘ !.ooH'ow\ -“"m.) ,'im 'N

3 Y
/ ———
z T
B SECTION B-B
<l s 4
—Barr:gv or # '7}
7 7

&

O

|2"| 12"

SEGTION C-C

D-&

’ WASHINGTON PUBLIC POWER SUPPLY SysTex| CABLE SEPARATION REQUIREMENTS
’ GENERAL AREAS/OPEN TRAYS-CROSSOVERS

NUCLEAR PROJECT MO. 2

FIGURE

. -
Ted™
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PIGURE
F.3—32

23

STATIORARY
BARRIERS

AMENDMENT NO.
February 1982

VA

POWER GENERATION CONTROL COMPLEX
TERMINATION CABINET ASSEMBLY

FOR CLARITY)

‘o

Pﬁ/

\

FLOOR PLATE SUPPORT POST

=R KN

AR LK
R

FLOOR PLATE

ASSEMBLED TERMINATION CABINET (DOOR REMOVED

CONNECTOR PLATE

GAY A
SECTION(TYPICAL)

JUNCTION DOXES
TO PGLC FLOOR

WASHINGTON PUBLIC PCWER SUPPLY SYSTEM
NUCLZAR PROJECT %0. 2
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AMENDMENT NO.
February 1982

3

etk

iy ';"3“5_

)
Liconve
foam

<1

LATERAL DUCT

FIRESTOPPING OETAIL

23

WASHINGTON PUBLIC PCMER SUPPLY SYSTEN

NUCLEAR PROJECT NRO.

2

POWER GENERATION CONTROL
FIRESTOPPING DETAIL

COMPLEX

FIGURE
£, 3-37
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AMENDMENT NO. 23

NON-CLASS 1E 4 ASSOCIATED CABLES

CABLES

ON-CLASS IB POWERRD

NON-CLASS-IB CIRCUHT

AANN-8T60 (21)
(TYPICAL CABLE

LEQUIPMENT'

ENCLOSURS

CLASS |E
RACEWAY I

‘ BUILDING WALL :
/ “ CABLE TRANSITION POINT

[cABLE CATEGORY IA |

NON-CLASS IE CABLES

(ONE CABLE LENGTH WITHI
TWO COMPATABILITIES |
Agdl CR Br2) '
AANN-9001 (CA

(TYPICAL CABLE No.)

RACEWAY REMOTE (OMPO-

NENT ENCLOSURE

NON-CLASS |E (NON-CLASS |IE POWERED) INSTRUMENTATION € CONTROL CABLES

CABLE CATEG'ORY IA (RACEWAYS )

ASSOCIATED CABLES, ASSOCIATED CABLES

CLASS (E POWERED

NON-CLASS |E CJRCUIT

AANN-9000(ct)
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